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1. OBIIAS XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIEOEPA3OBATEJBHOM JUCIHUATIIUHBI «XUMUSI»

1.1. MecTo JMCUMILUIHHBI B CTPYKTYPe OCHOBHO# NpogecCHoHATbHOM
o0pa3oBaTe/IbHOM MPOrpamMMblI

O61eo0pazoBaTenbHas AUCHUILIMHA « XUMUSD» U3ydaeTcsl Ha 6a30BOM YPOBHE B
0011e00pa3oBaTeIbHOM IIUKIE y4eOHOro IUIaHa  OCHOBHOMMpOGecCHOHaTBHON
o0pa3oBaTeIbHOM MPOrpaMMbl YKPYTTHEHHBIX TPYIIN ClIeUaIbHOCTEH / podeccuii:

TpyaoeMKOCTh IUCIUTUIMHBI « XUMUs» Ha 0a30BOM ypOBHE cocTaBisieT 84 daca, u3
KOTOPBIX 64 yaca - 6a30BbIi MOYJIb (6 pa3aenoB) U 18 yacoB - npukiIaaHoOl Moy (1
pazzen), BKIIOYAIOIUi TPAKTUKO-OPUEHTUPOBAHHOE COJIEPKaHNEe KOHKPETHOM
npodeccuu Win CrenruagsbHOCTH.

[TpukimagHON MOTYJIh BKIIFOYAET OJMH pazzaei. Paznen 7 « Xumus B ObITY U
MPOU3BOICTBEHHOM JIEATEIbHOCTH YEJIOBEKA» pealu3yeTcs JJIsl BCEX
npodeccuil/crenuaibHOCTeN Ha MaTepuase KeCoB, CBA3aHHBIX C 9KOJIOTHYECKOM
0€30MacHOCThIO M OLIEHKOM MOCJIEeICTBHI OBITOBOM U MTPOU3BOJACTBEHHOM
JEeSATEIbHOCTH, 10 OTPACisiM Oyayiiel mpoecCHOHAbHOM IESITeIbHOCTH

oOy4JaroImmxcs.



1.2, ey v ni1aHupyemMbie pe3yabTaTbl 0CBOCHUS AN CUMIIINHbI

1.2.1. [euwu u 3a0a49¥ TUCHUTIMHBI

DOOpMUPOBAHKE Y CTYACHTOB MPEACTABICHUS O XUMUYECKON COCTABIIAIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KaK OCHOBBI IPUHSATHS PEIIEHUN B dKU3HCHHBIX U
MIPOU3BOJACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOI'O MOBEICHUS B IPUPOJIHOM CpEE.

3ajauM JUCUUIJINHBI:

1) chopMHpPOBATH MIOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKHIX
MIPOLIECCOB U SBJICHUN B OKPYKAIOUIEH Cpee, LIEJJOCTHOW HAyYHOU KapTHUHBI MUPA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3BUTh YMEHHSI COCTABIIATH (DOPMYJIBI HEOPTAHUIECKUX M OPTAaHUYECKHIX
BEILIECTB, YPAaBHEHUS XUMHUECKUX PEAKIINM, OOBICHITH UX CMBICI, UHTEPIPETUPOBATh
pE3yAbTATBl XUMUYECKHUX DKCIIEPUMEHTOB,

3) c(hopMUPOBATh HABBIKU MPOBEICHUS IPOCTEUIIINX XUMUUECKUX
AKCTIEPUMEHTAJILHBIX UCCIICAOBAHUMN ¢ COOIIOICHUEM MpaBuiI 6€301acHOr0 o0paIeHus
C BEIIeCTBaMU U JJa0OpaTOPHBIM 000PYI0BAHUEM;

4) Pa3BUTh YMEHHMS UCITOIb30BaTh HH(DOPMAIIMIO XUMHUUECKOTO XapaKTepa 13
pa3IUYHBIX HCTOYHUKOB;

5) chopMUpOBaTh YMEHHS TPOTHO3UPOBATH MOCJIEICTBUS CBOCH NESITEIHLHOCTH U
XUMHUUYECKUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) chopMUpOBATh IOHUMAaHUE 3HAYMMOCTH JOCTHKCHUN XUMUYSCKOU HAYKU U

TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMAIBHON W TTPOU3BOJICTBEHHOM cep.



1.2.2.

Ha ocHoBe PI'OC 43.01.09 IToBap, koHgUTEP

IInanupyembie pe3yabTaThl 0CBOCHHSA 0011e00pa3oBaTe/bHOM JucuUILINHbI B cooTBeTcTBHM ¢ PI'OC CIIO n

Koa n

Il1anupyemble pe3yJbTAThI OCBOCHUSA M CHUIIMHBI
HAMMEHOBAHU
e
(opmupyembl |Gy e JlCHMIIMHAPHbIE?
X
KOMIIEeTeH Ui
OK Ol. B yacTu TPy10BOr0 BOCIIUTAHUSA: - BJAJICTh CUCTEMON XMMHAYECKUX 3HAHUM, KOTOpas
Bo16upath - TOTOBHOCTBH K TPYAy, OCO3HAHUE LIEHHOCTHU BKJIFOYAET: OCHOBOMOJIATAIONUE TOHITHS (XUMUYECKUMA
CIIOCOOBI MacTepCTBa, TPYA0II00UE; HIIEMEHT, aTOM, JICKTPOHHAs 000JI04YKa aToma, S-, p-, d-
pelLIeHUs - TOTOBHOCTb K AKTUBHOU JIESITEIbHOCTH HIIEKTPOHHBIE OPOUTAIIA aTOMOB, HOH, MOJIEKYJIA,
3aja4 TEXHOJOTUYECKON U COLIMATIbHON HAIIPABICHHOCTH, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTETIEHD
MpodecCuOoHa (CTOCOOHOCTh MHUITUUPOBATh, INIAHUPOBAThH U OKHCJIEHUSI, XUMUYECKas CBA3b, MOJIb, MOJISIPHAs Macca,
b HOU CaMOCTOSITEJIBHO BBINIOJIHATH TAKYIO AEATEIIbHOCTD; MOJISIPHBIN 00BEM, YTIIEPOIHBINA CKEJET,
NEeSTENBbHOCTH - HWHTEPEC K pa3iMuHbIM cdepaM npodeccHoHanbHOl |[(PYHKIMOHANbHAS TPy, paauKal, H30MEepHUsl, U30MEpHI,
[MPUMEHUTEIIBH 1€ TEIbHOCTH, TOMOJIOTHYECKHUM PsAJI, TOMOJIOTH, YTIEBOAOPOBI,

O K pa3JIM4YHbIM
KOHTCKCTaM

OBJiaeHNe YHHMBEpPCAJIbHBIMH y4e€OHBIMH
MO3HABATEJILHBIMU JeHCTBUSIMH:

a 0a3oBbIe JIOTHYECKHE 1eHCTBUS:
- CaMOCTOATEJIHO dbopmynupoBath u
AKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTPUBAThH €€
BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHMS JIJIsi CPaBHEHUS, KilacCu(DUKaIIy U

0000IIICHHS;

KHUCJIOPOJI- M a30TCO/IEPKAIUE COSAUHEHMUS,
OMOJIOTHYECKH aKTUBHBIE BEIIeCTBA (YTIIEBOIbI, YKHUPHI,
OeJIK1 ), MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE CO€AMHEHNU S, KPUCTAJUIMYECKast
pelieTka, TUIbl XUMUYECKUX peakiuil (OKUCIUTENbHO-
BOCCTaHOBUTENBHBIE, 9K30-U IHAOTEPMUUYECKUE, PEAKIIUN
MOHHOT'O 0OMEHA), PaCTBOP, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHUECKAS TUCCOLIMAIINS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM




- OIIPCACIIATH LHCJIN ACATCIbHOCTH, 3a/1aBATh
[MapaMCTpPbl U KPUTCPUU UX JOCTHUIKCHUS,

- BbIABJISITb 3dKOHOMCPHOCTH U ITPOTUBOPCUYUS B
pPaCcCMaTpUBACMBIX SABJICHUAX,

pEeaKIuu, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopust XUMHUYECKOTO CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. byTiiepoBa, TEOpUS IEKTPOJIUTUIECKOM
nurccounannu, nepuoanueckuit 3akon .M. Menneneena,
3aKOH COXPAaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (PaKTOJIOTHICCKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJIYUYCHUH U
0e3011aCHOM HCITOJIb30BaHMHU BaKHEHIIINX
HEOPTaHMYECKUX U OPTaHUYECKUX BEILIECTB B OBITY U
[MPAKTUYECKOMN JICITEIbHOCTH YEJIOBEKA;

-YMETbh BBISBJISTh XapaKTEPHbBIC TPU3HAKA U B3aUMOCBSA3b
M3YYCHHBIX MTOHITHUN, TPUMEHSITH COOTBETCTBYIOIINE

MMOHATHA IIPHU OIIMCAHUN CTPOCHUSA U CBOMCTB

! VkaspIBaroTCs TMYHOCTHBIE U MeTanpeaMeTHbIe pe3ynbratel u3 ®I'OC CO0 (B nocnenneii pepakuuu ot 12.08.2022) B

oTrIarojibHoM gopme, popmupyembie 00111e00pa30BaTEIBHON AUCITUTITUHON

2 JlucuuMruiMHapHbIe (IIPEAMETHBIE) PE3YIbTATHI YKa3hIBAKOTCSA B COOTBETCTBUM C METOAUKOM IIPENONABAHMS JUCIUILIHHEI

- BHOCHUTh KOPPEKTHUBBI B ICSTEIIBHOCTD, OLICHUBATH
COOTBETCTBHE PE3yJILTATOB IEJISIM, OIIEHUBATh PUCKU
MOCJICICTBUN ACITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUN
PKU3HEHHBIX MPOOJIeM

0) 0a30BbIe McCJIeI0BaTeIbCKHE IeHCTBUSA:

- BJIAJIETh HaBbIKAMH Y4€OHO-UCCIIEA0BATEILCKOU U
[MPOEKTHOM JeSITEIbHOCTH, HAaBbIKAMH pa3pellICHUs
po0Jem;

- BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBSI3U U

HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB U UX
MPEBPAIICHUI; BBIABISATh B3aUMOCBA3b XUMUUYECKUX
3HAHUW C IOHSTUSMHU U TIPEICTABICHUSAMU APYTUX
€CTECTBCHHOHAYUYHBIX ITPEIMETOB;

- YMETb HCIIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX
COCIMHEHUN MEXKIYHAPOJHOIO COK3a TEOPETUUYECKOU U
MPUKIAIHON XUMHUU U TPUBUAJIbHBIC HA3BAHUS
BOKHEUIIINX BEIIECTB (ITUJICH, alleTUJIEH, TIUIIEPUH,
denoun, hopmanbaeru, yKCyCHast KUCJIOTa, TIUIUH,
yrapHbIM ra3, YIIEKUCIbIN ra3, aMMHaK, raleHas




AKTYyaJIM3UPOBATh 3a/1a4y, BBIJIBUTAaTh TUIIOTE3Y €€
pelIeHus, HAXOUTh apryMEHTHI JIJIsl TOKa3aTeIbCTBa
CBOUX YTBEPKACHUM, 33/1aBaTh [apaMETPbl U KPUTEPUHU
peleHns;

- AHAIM3UPOBATh MOJYYEHHBIC B XOJI€ PEUICHUS 33a41
pEe3yJIbTaThl, KPUTUUECKHU OIIEHUBATh UX JIOCTOBEPHOCTb,
POTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- YMETb MIEPEHOCUTH 3HAHUS B TO3HABATEILHYIO U
MPAKTUYECKYIO0 00JIaCTH KUZHEACATEIbHOCTH;

- YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0OacTeii;

- BBIJIBUTaTh HOBBIC UJICH, NIPEJIaraTh OPUTMHAIIbHbBIC
[MOXO/IbI U PEIICHHUS;

- CITIOCOOHOCTh MX UCTOJIb30BAHUSI B TIO3HABATEILHON U
COLUAIBHOM ITPAKTUKE

M3BECTh, HETAIIICHAs] U3BECTh, TUTHEBAs COAA U APYTHUX),
COCTaBJIATH (OPMYJIbl HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB, YPABHEHUS] XUMUUECKUX Peakluid, OObICHSIThH
WX CMBICJI; IOJITBEPKIATh XapAKTEPHbIE XUMHUECKHE
CBOKCTBA BEILECTB COOTBETCTBYIOIINMU
SDKCIIEPUMEHTAMU U 3aMHUCSIMUA YPAaBHEHUN XUMUYECKUX
peakuuii;

- YMEThb YCTaHaBIMBaTh NPUHAICKHOCTh U3YUYEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB K
OINPEAECTICHHBIM KJIACCAM W IPYIINAM COSTUHEHU,
XapaKTEPU30BaTh UX COCTAB M BAXKHEHUIIINE CBOMCTBA;
OTIPENCIISTh BUbI XUMUYECKUX CBSI3€H (KOBaJEHTHAs,
WOHHAs, METAIITUYECKasi, BOAOPO/IHAS ), TUIIBI
KPUCTAITMYECKUX PELIETOK BEUIECTB;
KJ1acCU(DUITMPOBATH XUMUYECKUE PEAKIINUU;

- copMUpOBaTh MPEACTABICHUS: O XUMHUECKOMN
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MUPA,
POJIM XUMUH B ITIO3HAHUU SIBIICHUI IPUPO/IBI, B
(bopMHPOBAHNY MBITIUICHUS U KYJIBTYPHI JINYHOCTH, €€
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIst
pelICHUs MPAKTUYECKHUX 3a]1a4 U SKOJIOTUYECKU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 37I0POBBIO U
[IPUPOTHOM CpEJIE;

- YMETb IPOBOJIUTh PACUETHI IO XUMUYECKUM
dbopMyram ¥ ypaBHEHUSIM XUMUYECKUX PEAKITUN C
MCIOJIb30BAaHUEM (DU3UUECKUX BEITMYUH,

XapaKTepU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHOM




CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA; UCIIOJIb30BaTh CUCTEMHbBIE
XUMUYECKUE 3HAHMS JIJISl IPUHSTHUS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM

- YMCTb IINIAHUPOBATH U BLITIOJIHATH XUMHYECKHUI
QKCIICPUMCHT (HpeBpaHleHI/IH OpPraHUYCCKHX BCIIICCTB

OK 02. B 06.12CTH IEHHOCTH HAYYHOT0 MO3HAHMSE: [IpU HArpEBaHUH, ITOJYUYECHHUE STHICHA U U3YUYEHUE €T0
lcrnonb3oBars | chOPMHPOBAHHOCTD  MHPOBO33PCHHSL, CBOMCTB, KAUECTBEHHBIE PEAKIIMM Ha AJIbJAETUIbI,
COBPEMCHHBIC |cOOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO KpaXxmall, YKCYCHYIO KHUCJIOTY,

CpeAcTBa Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU, neHaTypaiys 0eJIKOB IIPU HarpeBaHUU, IBETHHIE
[TOMCKA, OCHOBAaHHOTO  Ha auaiore  KyJabTyp, peakuuu O€IKOB; IPOBOAUTH PEAKIIMM HOHHOTO 0OMEHa,
aHaIu3a u CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B ONPENENATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIE
VHTEPIIPETALH [MOJUKYIBTYPHOM MUPE; peakuuu Ha cyibgar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA

1 uH(pOpMaIu
14§
nH)OpMAIMOH
H bIC
TEXHOJIOTHH
ISt
BBITIOJTHCHHSI
3aay
podeccroHal
b HOU
NeATETbHOCTH

- COBEPILICHCTBOBAHUE SI3bIKOBOW M YUTATEICKOU
KYJIbTYpPbl KaK CPEACTBA B3aUMOICUCTBUS MEXKIY
JTIOABMM M TTIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTH HAYYHOU JEATEIbHOCTH,
FOTOBHOCTH OCYIIIECTBIIATh TPOEKTHYIO U
MCCIIEIOBATENbCKYIO AEATEIIbHOCTh MHANBUAYAIHHO U B
[PYIIIE;

OBJlaleHHe YHHBEPCAJILHBIMU Y4eOHBIMH
MOo3HABATEJIbHBLIMHY AeHCTBUSIMM:

B) padora ¢ nuopmanueii:

- BJIQJICTb HABBIKAMMU ITOJTYUCHUA I/IH(I)OpMaHI/II/I H3

KaTHOH aMMOHWUS; PEIIaTh SKCTICPUMEHTAIIBHBIE 3aaUH
no temaMm "Merauibl" 1 "Hemeramibl") B COOTBETCTBUU
C IIpaBUJIAaMH TEXHHKH 0€30IMaCHOCTH TP OOpaIeHUH ¢
BEIECTBAMHU U JJaOOPATOPHBIM 000PYAOBaHUEM;
MIPEICTABIIATh PE3YIbTaThl XUMUICCKOTO DKCITIEPUMEHTA
B (hopMe 3aMrcu ypaBHEHUI COOTBETCTBYIOIINX
peaknuii 1 GOopMyJIMPOBATH BBIBOJIBI HA OCHOBE ATHX
PE3yIbTATOB;

- YMETh aHAJIM3UPOBATH XUMUYECKYIO HH(OpMaIuio,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEACTB

MaccoBOil nHpopmMaluu, cetb UHTEpHET U 1pyrue);




MCTOYHUKOB PA3HBIX TUTIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATH TIOUCK, aHAIN3, CHCTEMAaTH3aIUIO U
WHTEPIPETANIO HHOOPMAIINN PA3TUYHBIX BUIOB U
dopM TpeaCcCTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ yueToM
Ha3HAYCHUSI HHPOPMAIINH U 1IETIEBOM ayIMTOPUH,
BHIOMpas ONTUMATBHYIO (DOpMY TIPEJCTABICHUS U
BU3YaJIU3AIIHH;

- OIIEHWBATh IOCTOBEPHOCTD, JISTUTUMHOCTh
nH()OpMAITH, €€ COOTBETCTBHUE MPABOBBIM M MOPAILHO-
HATUYECKUM HOpMaM;

- HCTOJIb30BaTh CPeACTBA MHGOPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHUBHBIX, = KOMMYHHKAaTHBHBIX u
OpraHU3alMOHHBIX 3a/1a4 C COOII0ICHUEM TpeOOBaHUM
HYPrOHOMHKHU, TEXHUKU O€30TTaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, TPaBOBBIX U ATHYECKUX HOPM,

HOPM UH(OPMaIIMOHHOM 0€30MacHOCTH;

- BJIAJI€Th OCHOBHBIMH METO/IaMH HAy4YHOTO MO3HAHMS
BEIIECTB U XUMUYECKUX SIBJICHUM (HaOII0eHHeE,
U3MEpEHUE, YKCIIEPUMEHT, MOJICIMPOBAHUE);

- YMETh MTPOBOAUTH PACUETHI [0 XUMUYECKUM
dbopMyram 1 ypaBHEHUSIM XUMHUYECKUX PEAKITUN C
WCIIOJIb30BAaHUEM (DU3UICCKUX BEITMYHH,
XapaKTEepU3YyIOIIUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIOBUS)
razoB, KOJIMYECTBA BEILIECTBA; UCIIOIb30BaTh CUCTEMHBIC
XUMUYECKUE 3HAHUS JJIsl IPUHSATUSI PEILICHUI B
KOHKPETHBIX )KU3HEHHBIX CUTYAaIUsAX, CBI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHbopMaIuu, HHPOPMAIIMOHHOM 6€30MacHOCTH
TTUIHOCTH;

OK 04.
DddexTuBHO
B3alMOJICHCTB
0 BaTh U
paboTaTh B

- TOTOBHOCTb K CAMOPa3BUTUIO, CAMOCTOSTEIIBHOCTHA U
CaMOOIIPEICIIEHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-UCCIIEI0BATEIhCKOMH,
MMPOEKTHOMN U COLIMAIIbHOM JIESTEIIbHOCTH;

OBJ1ajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU

- YMETh IUIAHUPOBATH U BBITIOJHATH XUMHUYECKUI
PKCIIEPUMEHT (IIPEBPAILCHNS] OPTaHUYECKUX BEIIECTB
[IPY HATPEBAHUM, MIOJIyYECHHUE ITUIICHA U U3YUYECHUE €r0
CBOMCTB, KAYECTBEHHBIC PEAKIIMU HA AJIbACTUIbI,
KpaxMall, yKCYCHYIO KUCJIOTY; IeHaTypalusi OeJIKOB IpH




KOJIJICKTUBEC U
KOMaH/C

neuCTBUSAMM:

6) COBMECTHAsl e TeJIbHOCTD:

- TIOHUMAaTh U UCTOJIb30BaTh MPEUMYIIECTBA
KOMAaH/JHOW U UHJIUBUYIbHON pabOTHI;

- MPUHUMATH [IEITH COBMECTHOM JIEATeTLHOCTH,
OpraHU30BBIBATH U KOOPIUHUPOBATH ACHCTBUS TI0 €€
TTOCTHKEHUIO: COCTABIIATH IIaH IEHCTBUH,
pacrpeiesaTh POJIM ¢ Y4ETOM MHEHHH YUYaCTHHKOB
00CyXTaTh pe3yabTaThl COBMECTHON paOOTHI;

- KOOPAWHHPOBATH U BHITIOJHATH Pa0OTY B YCIOBUIX
peaJbHOTr0, BUPTYAJIBHOTO M KOMOMHHUPOBAHHOTO
B3aMMO/ICHCTBUS;

- OCYIIECTBJIATH MIO3UTHBHOE CTPATETHIECKOE
MMOBEJICHUE B PA3JIMYHBIX CUTYAIUIX, IIPOSBIIATH
TBOPYECTBO U BOOOpaKEHHUE, OBITh MHUITMATUBHBIM
OBJiaieHHe YHHBEPCAJIbHBIMH PeryJasiTUBHbIMU
NeliCTBUSIMH:

I') IPUHATHE Ce0H U APYTUX JIOJAeH:

- IIPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX JIOJEH MPH
aHaJIM3€e pe3yJIbTaTOB ACATEILHOCTH;

- TIPU3HABATh CBOE MPaBO M MPABO APYTHX JIOACH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUP C TTO3UIHNH

JPYroro 4eJi0OBeKa,;

HArpeBaHWM, [IBETHBIC PEAKIIUU OCIIKOB; TPOBOIUTH
peaKIuy HOHHOTO OOMEHA, ONPEAEATh CPEAY BOIHBIX
PacTBOPOB, KaUeCTBEHHBIEC PEAKIIUU Ha CyJIb(aT-,
KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATUOH aMMOHMUS;
pelaTh SKCIEPUMEHTANIbHBIC 3a/1a41 110 TEMaM
"Metauel" u "HemeTamibl'") B COOTBETCTBUH C
MpaBUIaMH TEXHUKH 0€30MMaCHOCTH TP 00paIlEeHUH C
BEIECTBAMHU U JJaOOPATOPHBIM 000PYAOBaHUEM;
MPEACTaBIATh PE3YyJIbTAThl XUMUUECKOTO IKCIIEPUMEHTA
B (popMe 3amurcu ypaBHEHUN COOTBETCTBYIOIINX
peakimii u GopMyJIUPOBATH BHIBOJIBI HA OCHOBE ATUX
pe3yJIbTaTOB




OK 07. B 00/1a¢TH 3K0JI0TrH4€CKOr0 BOCIIUTAHUSA: - copmMupoBaTh MPEACTABICHUS: O XUMHIECKOU
ConeicTBoBar | chopmupoBaHHOE™ 3KOIOTUYECKOH KYIBTYPHI, COCTABJIAIOLIEN €CTECTBEHHOHAYYHON KapTUHBI MUpA,
b COXPAHCHHIO [[TOHMMAHUE BIVSHUS COLUATBbHO-DKOHOMUYECKUX POJIM XMMHH B IIO3HAHUU SIBJICHUU IPUPOJIBL, B
OKpY’Karolllel |[MpOIIECCOB HA COCTOSIHUE MPUPOJIHOMN U COITMAIbHOM (GbopMHPOBAHUY MBIIUICHUS U KYJIBTYPhI JINYHOCTH, €€
Cpebl, Cpelibl, 0CO3HAaHUE II00ATBHOTO XapaKTepa (GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOTUMOM ISt
pecypcocOepe PKOIOTHYECKUX MPOdIIeM; pELIECHNs] MPAKTUYECKUX 33724 U YKOJIOTUYECKHU

K CHHIO, - IUIAHUPOBAHUE U OCYUIECTBJICHUE ICICTBUM B 00OCHOBaHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO
[MIPUMCHSTh OKpY>KaroIllel Cpelie Ha OCHOBE 3HAHUSA LIEJIEH MPUPOJHOM Cpefe;

3HaHUsA 00 YCTOMUYMBOTO PA3BUTHS YEIIOBEUECTBA; - YMETh COOIIOATh MPaBUila SKOJOTHYECKH
M3MCHCHUU AKTUBHOE HEIPUITUE ICUCTBUM, IPUHOCAILINX BPEL 11€71€C000Pa3HOro MOBEACHUSA B OBITY Y TPY10BOM
KJIMMaTa, OKPY’KaIOILEH cpeie; NEATEIIBHOCTH B LIENSX COXPAHEHHUs CBOETO 310POBbS U
[IPUHIUIIBI - YMEHHE NPOrHO3UPOBATH HEOJIArONPUSTHBIC OKPY’KAIOLICH MPUPOAHON CPE/IBI; yIUTHIBATH
OEpEKIMBOrO  [PKOJIOTMUYCCKHUE MTOCICACTBUS IPEANTPHHUMACMBIX OIIACHOCTD BO3/ICUCTBHS HA KUBBIC OPraHU3MBI
POU3BOJICTBA, [IeHCTBUIA, IPEIOTBPAILAT HX; OIIPE/IECIICHHBIX BEILECTB, [IOHMMAasl CMBICII ITIOKA3aTels
SO(EKTUBHO | pacIIMpeHMe ONbITA JeATEIbHOCTH DKOJOTHYecKoi  IPSACIbHON N0y CTUMON KOHICHTPALUH
NICHCTBOBATD B [HAIPABICHHOCTH,

Upe3BbIYAalHBIX OBJIa/IEHHE HAaBBIKAMH yUeOHO-HCCIIEeI0BATEIbCKOH,

CUTYyalUSAX [MPOCKTHOM U COLIMATIBbHOMN JIESITETbHOCTH;

ITKS...

3 MK ykasbiBatoTca B cootBercTBumn ¢ ®rOC CMO peanusyemoit npodeccuu / cneumanbHoCTU




2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA30OBATEJIBHON

JUCHUAIIINHBI «XXUMMUSA»
2.1. O0beM IMCHMILVIMHBI M BUAbI Y4eOHOH pad0ThI

Buj yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHOM NPOrPaMMbl IMCHMILIMHBI 84
B T.u.

OcHOBHOE coiep:KaHue 64
B T. 4.

TEOPETUICCKOE 00yUCHHE 30
MPAKTUYCCKUE 3aHATHS 24
1abopaTOpHBIE 3aHITHUS 10
IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE
(conpep:kaHue MPUKJIATHOTO MOTYJIs1) 18
B T. 4.

TEOPETUICCKOE 00yUCHHE 14
MPaKTUYECKUE 3aHATUSA 4
IMpome:xkyTouHas arrecranus (nuddepeHnrpoBanHbIii 3a4eT) |2
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2.2. TemaTuuecKuil IVIAH U COJCPKAHUE TUCIHUIIMHBI

Dopmu
HaumenoBanue (Conepxxkanue yueOHOro Mmarepuasia (0CHOBHOE U PpodecCHOHAJIBHO- Obne pyemble
pa3esioB U TeM [OPHEHTHPOBAHHOE), J1IA00pPATOPHbIE H MPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAYJIb 4ACOB KOMIIET
CHIIUU

1 2 3 4
OcHOBHOE coep:KaHue 64
Paznen 1. OcHOBBI CTPOEHHS BelIeCTBA 6
Tema 1.1. OCHOBHOE COJep/KAHUE 4 OK 01
Crtpoenue
RN Teopernueckoe o0yueHue 2
xumuuyeckux  |CoBpeMeHHas MOJEeb CTpOeHU aToMa. CUMBOJIMYECKHUM SI3bIK XUMUHU. XUMHAYECKUI Ypok 1,2
HJIEMEHTOB M [PJIEMEHT. DJeKTpoHHas KoHpurypanus atoma. Kinaccudukamms XuMu4ecKux 3JI€MEHTOB
npupoaa (S-, p-, d-a;memenThI). BaneHTHbIC 371€KTPOHBL. BaJeHTHOCTD. DIIEKTPOHHAS TPUPO/IA 2
XHMUYECKO  XMMHUUYECKOW CBA3U. DIEKTPOOTPHUIATEIHHOCTh. BUIbI XUMHUECKOM CBSI3U (KOBaJIEHTHAS,
CBSI3H MOHHAs, METAINTUYECKas, BOAOPOJIHASI) U CITIOCOOKI €€ 00pa3oBaHUs

IIpakTHueckue 3aHATHUS 2

Permenne 3aganuii Ha MCIIOJIL30BaHUE XUMHUECKON CUMBOJIMKH U Ha3BaHUM COEIUHEHUN Ypok

[0 HOMEHKJIATYPE MEKTyHAPOIHOTO COI03a TEOPETUUECKON U MPUKIATHON XUMUU U 3,4

TPUBUAIBHBIX HA3BAaHUH JJIs1 COCTABJICHUS XUMHUECKUX (POPMYIT IBYXaTOMHBIX

coeMHEHUN (OKCHUI0B, CYIb(DUIOB, TUIPUIOB U T.I1.) U IPYTHUX HEOPTraHUUECKUX )

COCIMHCHUHN OTACIBHBIX KJIAaCCOB.

[[pakTrueckue 3a1aHus Ha YCTAHOBJIEHUE CBSI3U MEXKIY CTPOCHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB U MEPHUOJIUYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHX SJIEMEHTOB U UX
COCIMHEHUHN B COOTBETCTBUM C MOJIO)KEHUEM [lepnoanieckoi CUCTEMBI.
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Tema 1.2. OCHOBHOE COIep/KaHue 2 OK 01
[lepuoanuecku OK 02
e I[IpakTHyeckue 3aHATHUS 2
Tabuna .M. [llepuogudeckas cucrema xumudeckux sneMmenToB .M. Menzeneesa. Pusndeckui Ypok 5,6
MennaeiaeeBa  (cMbica [lepuoguueckoro 3akona [[.J. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBHHU C MOJIOKEHUEM XUMHYECKOTO
binemeHTa B [lepuonnueckoit cucreme. MUpOBO33pEHUECKOE I HAYYHOE 3HAUCHUE
[lepunoanueckoro 3akona J[.1. Menneneesa. [Iporuossr .M. MenneneeBa. OTkpbITHE 2
HOBBIX XMMUYECKHUX AJIEMEHTOB. Perienne npakTuKo-OpueHTUPOBAHHBIX TEOPETUUECKUX
3a/IaHUi Ha XapaKTepU3alui0 XUMUYECKHUX JJIEMEHTOB «MeTammyeckue /
HEMETAIUTMYECKUE CBOMCTBA, 3JIEKTPOOTPUIATEIbHOCTh XUMUUECKUX JJIEMEHTOB B
COOTBETCTBHUH C X JIEKTPOHHBIM CTPOECHUEM M MOJIOKEHUEM B MEPUOIUUECKOM CUCTEME
xuMudeckux saemeHToB J[.1. MennaeneeBa»
Pa3nen 2. XumMnuyeckue peakuun 10
Tema 2.1. Tunel o cyopuoe conepkanne 4 OK 01
XUMHYECKHUX
. Teopernueckoe o0yueHmne 2
peakumni
Kitaccudukanust 1 TUIBI XUMHUYECKUX PEAKIIMi C y4acTUeM HEOPraHMYECKUX BEIECTB. Ypok
CocrapiieHue ypaBHEHUM peakIuii COeIMHEHMS, pa3JI0KEeHUS, 3aMeIlIeHUsI, OOMEHa, B T.4. 7,8
peakIuii TOpeHUs, OKUCIIECHHUSI- BOCCTAHOBJICHUS.
YpaBHEHUsI OKUCIICHHSI-BOCCTaHOBIICHHS. CTeneHb okucieHus. OKUCIUTEINb U )

BOCCTAHOBUTEb.
CocraBieHue U ypaBHUBAaHUE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOIOM
HIIEKTPOHHOIO OaaHca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B IPUPO/IE,

[TPON3BOACTBCHHLIX ITPOLIECCCAX U KU3HCACATCIILHOCTU OPraHu3MOB
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I[IpakTu4eckune 3aHATHS

KosinuecTBEHHBIE OTHOLICHUS B XUMHUH. OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMUHU U Ypok
pacyeThl 0 YPaBHCHUSIM XUMHUUECKUX peakinii. MoJb Kak eIMHHIa KOJTUYEeCTBa 9,10
BelecTBa. MousipHas Macca. 3aKOHbI COXPaHEHHsI MacChl M SHEPTUU. 3aKOH ABOTraapo. )
MoutsipHbIii 00beM ra3oB. OTHOCUTENbHAS TIIOTHOCTh T'a30B. PacdeTsl 1o ypaBHEHUSIM
XUMUYECKUX PEaAKIMil C UCTIOIB30BAHUEM MAcChl, 00beMa (HOpMaJbHbIE YCIOBHS) Ta30B,
KOJIMYECTBA BELIECTBA
Tema 2.2. OCHOBHOE COIeP/KAHUE 4 OK 01
DJIEKTPOJIUTHYE OK 04
Teopernueckoe o0yuenune 2
cKa sl
IMCCOLMUALHS 1 Teopus 3JIEKTPONTMTUYECKON AuccolMaunu. MIOHBI. DIIEKTPOIUTHI, HEAJIEKTPOJIUTHI. Ypok 11,12
OHHBII 06Men Peakiuu nonHoro oomena. CoctaBieHHE peaKIMii HOHHOTO 0OMEHa IyTEeM COCTaBICHUS )
UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUN. KNCIOTHO-OCHOBHBIE PEAKIUU.
3aaHusl Ha COCTABIICHUE NOHHBIX PEAKIINI
JlaGopaTopHbIe 3aHATHS 2
JlabopaTopHas padbota "Tunbl XUMHUYECKUX peaKiuii'. Ypoxk
VccnenoBanue TUIOB (IO COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00pa3yIOIIUXCS BEIIECTB) ) 13,14
U IPU3HAKOB XUMUYECKUX peakiuii. [[poBenenre peakiyii HOHHOTO 0OMeHa,
OTpe/IeJICHUE CPEIbl BOJHBIX PACTBOPOB. 3aJaHUs HA COCTABJICHUE MOHHBIX peaKIuii
KonTposibHas Ypokl5,16
CtpoeHue BEIIeCTBa U XUMUUECKUE PEAKIINU 2
paboTa 1
Paznen 3. CtpoeHue 1 CBOICTBa HEOPraHUYECKUX BEIIECTB 16
Tema 3.1. OCHOBHOE COJIEPIKAHKE 4 OK 01
Kiaccuduxanmus, OK 02.
Teopernyeckoe oOyueHue 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOPTraHUYECKUX
BEIIECTB

[IpeameT Heopranuueckoit xumuu. Knaccudukanus Heopranuyeckux BeuiecTs. [IpocTeie
1 CJI0KHBIE BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCUIBL, TUAPOKCH/IBI,
KHCJIOTBI, COJIN). B3auMOCBS3b HEOPIraHMYECKUX BEIIECTB. ATperaTHble COCTOSHUS
BemecTBa. Kpucrammueckue u amopdHbie BelecTBa. TUITBI KPUCTATUNIMYECKUX PEIIETOK
(aTOMHas1, MOJIEKYJISIpHASI, HIOHHAS, METaJNIMYeCcKasi). 3aBUCUMOCTh (PU3UUECKUX CBOWCTB
BEILIECTBA OT TUIA KPUCTALINYECKON peIIeTKH. 3aBUCUMOCTh XUMUYECKO aKTUBHOCTH
BEILIECTB OT BUJA XUMHUUYECKOW CBSI3U U TUIA KPUCTALTNYECKON pemeTky. [Ipuunnbl
MHOT000pa3usi BEIIECTB

Ypok 17,18

HpaKTI/ILIeCKI/Ie 3aHATHUA

HoMeHkaTypa HEOpraHM4eCK1X BEIIECTB: HA3BaHUE BEIIECTBA UCXOS U3 UX
XUMUYECKON (hOPMYIIbI UIIU COCTABIICHUE XUMUYECKON (OPMYJIbl UCXOJIS U3 Ha3BAHUS
BeriecTBa 1o MexxayHapoaaoi (MIOITAK) uinu TpuBHUanbHOM HOMEHKIIATYPE.

PelieHre mpakTUUeCKUX 3aJlaHui Mo KiacCu(UKalui, HOMEHKIATypPe U XUMHUYECKUM
dbopmysiaM HEOpraHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB (yrapHbIi ras, yrieKucIbli
ra3, aMMHUaK, raleHas U3BeCTh, HeralieHasi U3BeCTb, IUThEBAsI COJIA U APYTUX): HA3bIBaTh
U COCTaBJIATH (POPMYJIBI XUMHUYECKUX BEIIECTB, OMPEAEISATh MPUHAIIICKHOCTH K KIIACCY.
M cTounnku xumudeckoid uHgopmaiuu (CpeacTB MaccoBoi nHdopmanuu, cetb MTuTepHEeT
u npyrue). [louck nadopmaluu no Ha3BaHUsIM, UACHTUPUKATOPAM, CTPYKTYPHBIM

dbopmysiam

Ypok 19,20

Tema 3.2.
dusuke-
XUMHYECKHC
CBOMCTBA
HEOPraHUYECKUX

BCIIICCTB

OcHOBHOE coaepxkaHue

Teopernueckoe o0yueHnme

Mertasuibl. O6mue Gu3ndecKkne 1 XMMHUIeCKIe CBOMCTBA MeTaToB. CrocoObI IOTyYeHHS.
3HaUYCHUE METAJUIOB U HEMETAJIJIOB B MPUPOJIC U KU3HEIEATETLHOCTH YeJIOBEKA 1
opranu3mMoB. Koppo3ust MeTasioB: BUIbI KOPPO3HUHU, CTIOCOOBI 3aIIUTH METAJUIOB OT
KOPPO3UH

OK 01
OK 02

Ypok 21,22
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Hemertamnbl. O01mue Gpunyeckue 1 XMMUYECKUEe CBOMCTBA HEMETAUIOB. THUIIUYHBIE
cBoricTBa HeMeTaiioB IV- VII rpynn. Knaccudukarus u HOMEHKIATypa COSTMHEHU N
HeMeTauioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B PUPOJIE

Ypok 23,24

XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIAaHMYECKUX BEILECTB (OKCHUIOB,
rUAPOKCUIOB, KACIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTBIX
BEIIECTB, BOAOPOJHBIX COEMHEHNUN, BBICIIUX OKCUOB U THJIPOKCH]IOB

[IpakTHYeCcKHe 3aHATHS

CocraBiieHue ypaBHEHUIM XUMHUYECKUX PEAKLIUNA ¢ y9aCTHEM IIPOCTHIX U CIO0KHBIX
HEOPraHUYECKUX BELIECTB: METAJUIOB U HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIOT, OCHOBAaHUHN U aM(pOTEPHBIX
UAPOKCUIOB; HEOPTAaHUYECKHUX COJIEH, XapaKTEPU3YIOIIMX UX CBOWCTBA. Pelenue
[IPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOWCTBA, COCTAB, ITOIy4YECHHE
1 0€30I1aCHOE UCTIOIb30BAHUE BAKHEUIIINX HEOPTAHUUECKUX BEIIECTB B OBITY U
[MPAKTUYECKON JEATEIbHOCTH YEI0BEKA

Ypoxk 25,26

Ypok 27,28

Tema 3.3.
W nentudukarus
HEOPTaHUYECKHUX

BCIIICCTB

OcHOBHOe coepxkanmne

JlaGopaTopHbIe 3aHATHS

JlabopaTtopnas pabota «neHTudukanys HEOPraHUUECKUX BEIIECTBY.

Pemenne 3xcnepuMeHTalbHbBIX 33/1a4 0 XUMUYECKUM CBOMCTBAM METAIIJIOB U
HEMETAJIOB, 10 PACIIO3HABAHUIO U TIOJIYYEHUIO COETMHEHUN METAJIJIOB U HEMETAILIOB.

W nentrdukaiys HEOPraHUYECKUX BEIIECTB C UCMOIb30BaHUEM UX (PUZUKO-XUMUYECKUX
CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha Cybdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

Ypok 29,30

OK 01
OK 02
OK 04

KonTposibHas
paboTa 2

CBolicTBa HECOPraHMYECKUX BEIIIECTB

Ypok 31,32

Pasnen 4.

CtpoeHue u CBONCTBA OPTaHUYECKHX BEIICCTB

24
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Tema 4.1.
Kiaccuduxanus,
CTpPOCHHUE U
HOMCHKJIATypa
OpraHUYECKUX
BEIIECTB

OcHOBHOE COACPIKAHHC

Teopetnueckoe oOyueHue

[losiBlIeHUE U pa3BUTUE OPTaHUYECKON XUMUU KaK Hayku. [IpenmeT oprannyeckoit
XUMHAHA. MeCTO U 3HaYEHNE OPTAHNYECKOM XUMUH B CUCTEME €CTECTBEHHBIX HAYK.
XUMHUYECKOE CTPOEHUE KaK IMOPSAI0K COCIMHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO UX
BAJICHTHOCTH. OCHOBHBIE MTOJIOKEHUS] TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX
coenuHeHuid A.M. ByTiiepoBa. YTJIE€pOIHBIN CKEJIET OPTaHUYECKON MOJIEKYJIBI.
3aBUCUMOCTB CBOMCTB BELIECTB OT XUMUYECKOI'O CTPOCHMSI MOJIeKy1. M3omepus u
U30MEPBI.

[lonsiTue o pyHkmoHanbHOM rpynne. Pagukan. [lpunuuns! kiaccudukanum
OPraHUYECKUX COCNMHEHUN. MeXTyHapOIHAsI HOMEHKIIATYPA U IPUHLIATIBI
HOMEHKJIaTypbl OpraHU4ecKuX coequHeHui. [TonsTre 06 a3oTconepkaluux coeuHEHUX,
OMOJIOrMYeCKH aKTUBHBIX BelllecTBaX (yrieBojax, xKUpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

Ypok33,34

HpaKTI/ILICCKI/Ie 3aHATHUA

HoMeHknaTypa opraHu4ecKiX COSTMHEHHUM OT/IeNbHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBIIICHHBIE U ApOMATUYECKUE YTIEBOAOPOIbI, CIIUPTHI, EHOJIBI, aJTbICTHUIbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U Jp.) COCTaBIEHUE MTOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJT OPraHUYECKUX BEIIECTB OTACIBHBIX KIaCCOB, UCIIOIB3YS UX
Ha3BaHMS MO0 CUCTEMATUYECKON U TPUBUATILHON HOMEHKIAType (3TUJICH, alleTUJIEH,
rimiepuH, heHou, GopManbaeru, YKCyCHas KUCIIOTa, TIUIKMH). PacyeTsl mpocrenieit
(bopMyIIBI OPraHUYECKON MOJICKYJIbI, UCXO/IS M3 JIEMEHTHOTO cocTaBa (B %)

Ypok 35,36

OK 01

Tema 4.2.
CBoiicTBa

OCHOBHOE COJICpKAHUE

12

Teopernyeckoe oOyueHue

OK 01
OK 02
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OPTaHUYECKUX
COEIMHEHUN

DHU3NKO-XUMHUYECKIE CBOWCTBA OPTrAaHUYECKUX COSMHEHUH OTJEIBbHBIX KIIACCOB
(ocobeHHOCTH KITacCH(PUKAINA 1 HOMEHKIIATYpbl BHYTPH KJIacca; TOMOJIOTUYECKHM s 1
oOrrast popmyna; n3omepusi; GpU3NUecKre CBOMCTBA; XUMUYECKHE CBOMCTBA; CIIOCOObI
MOJTYYCHUS ):

Ypoxk 37,

- TIpeneNbHbIE YIIIEBOIOPObI (aJIKaHbI U IIMKJIOANKaHbl). | OpeHre MeTaHa Kak OJIUH U3
OCHOBHBIX UICTOYHUKOB TEIJIa B IPOMBIIIEHHOCTH U ObITY. CBOMCTBA IPUPOAHBIX
YIJIEBOJIOPOJIOB, HAXOXKIACHHUE B PUPOJE U IPUMEHEHUE AJIKAHOB;

- HempeJenbHbIe (ATKEHbI, aTKWHBI U aJIKaIUCHbI) U apOMATUUYECKUE YTIIEBOIOPO/IbI.
['opeHue aneTuIeHa Kak KICTOYHUK BRICOKOTEMIIEPATYPHOIO TUIAMEHHM JJIsl CBAPKU U
PE3KU METAJIOB

- KHCJIOPOICO/IepKAIlle COETUHEHMS (CTUPTHI U (PEHOIIBI, KApPOOHOBBIE KUCIOTHI U
H(Upbl, ABIAETUBI U KETOHBI, )KUPBI, YIiIeBoabl). [IpakTuyeckoe mpuMeHeHne
OTWJICHIJINKOJIS, MIHLEepUHa, peHoua. [lpuMenenne popmanbaernia, aleTaapaeruia,
YKCYCHOM KHCJIOTBI. Mbljla KaKk COJIM BBICIIUX KapOOHOBBIX KUCIOT. Moro1ire cBoiicTBa
MBbLIA

- a30TCoIeprKalue COeTMHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
BbICOKOMOJIEKYJISIPHBIE COSTMHEHUS (CUHTETUYECKUE U OMOJIOTHYECKU-aKTUBHBIE).
MoHoMep, OJIMMED, CTPYKTYpHOE 3BeHO. [lomMepu3anust 3TUIIeHa KaK OCHOBHOE
HaIIPABJIEHUE €r0 UCIIOJIb30BAHHUS.

['eHeTHYECKas CBSA3b MEXKY KJIACCAMU OPTAHUYECKUX COCIUHEHUN

HpaKanecmle 3aHATHUA

CBOIICTBAa OPraHUYECKUX COCTUHEHHI OT/IETbHBIX KJIACCOB (TPUBHAIbHAS U
MeXIyHapOAHAsi HOMEHKJIATypa, XUMHUUECKHUE CBOIMCTBA, CITIOCOOBI MOTyUeHus):
peae/bHbIe (AJIKaHbl U [IUKIOATKAHbI), HEMpeAeIbHbIC (aIKEHBI, ATKUHBI U aJIKAHCHBI)
U apOMaTUYECKUE YTIEBOAOPO/bl, CHUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI,
AIbAETUAbI U KETOHBL, AMHUHBI 1 AMUHOKHCIIOTBI, BLICOKOMOJIEKYJISIPHBIE COEITUHEHMS.

3aaHus Ha COCTABIICHUE YPABHEHNN XMMHUYECKUX PEAKLIUN C yHACTUEM OPraHUYECKUX

Ypok 38

Ypok39,40

Ypok41,42

Ypok43,44

OK 04
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BCIICCTB HAa OCHOBAHNH UX COCTaBa U CTPOCHUA

CocraBiieHue CXeM peakifil (B TOM YHUCIIE MO NPEII0KEHHBIM [IEN0YKaM NpEeBpaleHui), Ypok45,46
XapaKTEPHU3YIOIIMX XUMUYECKUE CBOMCTBA OPraHUYECKUX COETMHEHHUI OTAEIIbHBIX
KJIACCOB, CIIOCOOBI UX MOJMYYEHUS U Ha3BaHWE OPTaHUYECKUX COCTMHEHUN 10
TPUBUAIBHOM UM MEXITYHAPOIHON CUCTEMATHYECKON HOMEHKIIAType.
PelieHre mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJIaHUN HAa CBOMCTBA
OpraHUYEeCKUX COCIUHEHUN OTIEIbHBIX KIaCCOB
JlabopaTopHas pabora
JlabopaTtopHas pabota "[IpeBpaiiieHust OpraHuYecKUX BEUIECTB MIPU HarpeBaHuu'. Ypok47,48
[lomyyeHue 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB. MOIEIMPOBAHNE MOJIEKYJI U XUMUYECKUX
MpEeBpaIlCHN Ha PUMEPE 3TaHa, STHIICHA, alleTUJIEHA U Jp.
Tema 4.3. OCHOBHOE COJIEpIKaHHE OK 01
W nentuduxanus OK 02
OpraHHYecKuX TeopeTnueckoe 00yueHue OK 04
BEILIECTB, UX brooprannyeckue coequHeHus. [lpumenenue u Ononoruveckas poiib yriaeBoaoB. Ypok49,50 '
3HAYCHUE U OxucieHue yraeBo10B - UICTOUHUK SHEPTUU JKUBBIX OpraHu3MoB. O0gacTi NpUMEHEHUSI
NpUMEHEHHE B [AMUHOKUCIOT. IIpeBpalenns OeakoB MUILKU B opranusme. buonorndeckne pyHkuuu
OBITOBOM U 6enkoB. buonornueckue GyHKIUU KUPOB. Poib Opranrueckoil XuMuu B PEIICHUH
[POU3BOICTBEHH [TPOOIEM MUILEBON O€30IIaCHOCTH
o1 nesiTenbHOCTH|POJIb OpraHuyecKo XMMHUM B PEIICHUH MTPOOJIeM SHEPreTUYeCcKo 0€30IacHOCTH, B Ypok51,52

4CJIOBCKA

Pa3BUTUU MEAULIMHBI, CO3JaHUH HOBBIX MAaT€PHUAJIOB, HOBBIX UICTOYHUKOB SHEPTUU
(anbTEepHATUBHBIE UCTOYHUKH 3HEPTUH ). OMACHOCThH BO3/ICUCTBUSA HA JKUBBIE OPraHU3MBI
OpTraHUYECKUX BEIIECTB OTJEIBHBIX KJIACCOB (YTJIEBOIOPOIbI, CIUPTHI, (DEHOIIBI,
XJIOPOPTaHUYECKHE MMPOU3BOIHBIC, alIbJICTUIBI U JIP.), CMBICII ITOKa3aTels MpeeIbHO
Oy CTUMOM KOHIIEHTPALINU

JlaGopaTopHbIe 3aHATUS
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JlabopaTtopHas padora: "MaeHTudukanys OpraHuuecKiuX COeAMHEHUN OTAEIbHBIX
kiaccoB" MaeHTudukaius opraHn4ecKux COeIMHEHUH OTAENIbHBIX KJIACcCOB (Ha MpUMepe
aJIbJIETUOB, KpaxMajia, YKCYCHOM KHCIIOThI, OEJIKOB U T.I1.) C HCIIOJIb30BAHUEM HX
(U3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX KAUECTBEHHBIX peakuuii. JleHaTypanus
Oesika npu HarpeBaHuU. LIBeTHBIE peakiu 0eakoB. BO3HUKHOBEHNE aHATTUTUYECKOTO
CUTHaJa C TOYKHU 3PEHUSI XUMUYECKHX ITPOLIECCOB MTPU MIPOTEKAHUH Ka4YE€CTBEHHON
peaxIuu, MO3BOJISIONICH HACHTHPHUIIMPOBATH MPEAIOKEHHBIE OPTaHUYECKHE BEIECTBA

KonTposibHas
paboTa 3

CtpyKTypa 1 CBOWMCTBA OPTaHUYECKUX BELIECTB

Ypok53,54

Ypoxk 55,56

Paznen 5.

KrHeTnueckue 1 TepMOJIMHAMUYECKUE 3aKOHOMEPHOCTH ITPOTEKAHUS XUMHUYECKUX
peakiui

CxopocTb
XUMHUYECKUX
pEaKIUu.
XUMHUYECKOE
PaBHOBECHUE

OCHOBHOE cozepKaHNE

Teopernueckoe o0yueHue

CKOpOCTh peaKIiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DAKTOPOB: MPUPOIBI PEATUPYIOIIUX
BEILIECTB, KOHLIEHTPALUHA PEATUPYIOLINX BEIIECTB, TEMIIEPATYPHI U ILIOIIAIH
PEAKIIMOHHON MOBEPXHOCTH. TeroBbie dPPEKTh XUMUUECKUX PEaKIuid. DK30- U
SHJIOTEPMHUYECKUE, PEAKIINH.

OGpaTuMOCTb peakiuii. XMMHUYECKOE PAaBHOBECUE U €r0 CMEIICHUE IO/ IEUCTBUEM
paznuHbIX (aKTOPOB (KOHIIEHTpAIUs PEareHTOB WU MPOIYKTOB PEAKIIUU, TABJICHHE,
TEeMIIEpaTypa) AJisl CO3AaHUs ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX
rpoueccoB. [Ipunnun Jle [larense

Ypok57,58

OK 01
OK 02

I[IpakTHYeCcKHe 3aHATHS

OK 01
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PelieHre mpakTUKO-OpUEHTUPOBAHHBIX 3a/IaHUN Ha aHaIU3 (DAKTOPOB, BIAUSIONIMX HA
M3MEHEHHE CKOPOCTH XUMUYECKON PEaKINK, B T.4. C MO3UIUN SKOJIOTHUYECKU
[1e7IECO00PA3HOTO TIOBEICHMS B OBITY M TPYIOBOM NESITEIILHOCTH B IEJISIX COXPAHCHUS
CBOETO 3/I0POBbs M OKPYKAIOLIEH IPUPOTHON CPEIbl.

PelieHre mpakTUKO-OpUEHTUPOBAHHBIX 3a/laHuil Ha TpuMeHeHue npuniuna Jle-lllarense
JUTSL HAXOJKJICHUS] HAITPaBJICHUSI CMEIIEHUS PABHOBECHS XUMHUYECKON PEakiy U aHaIU3
(haKkTOpOB, BIUSIONINX HA CMEIICHUE XUMHIECKOTO PABHOBECHSI

Ypok 59,60

OK 02

Pasnea 6.

PacTBOpBI

Tema 6.1.
[loagaTue o
pacTBOpax

OcHOBHOE€ coaeprxanue

Teopernueckoe o0yueHue

PacTtBopeHue kak pu3nko-xuMuyeckuii nporecc. PactBopbl. CriocoObl MPUTOTOBIEHUS
pacTBOpoB. PacTtBopuMocCTs. MaccoBast 1011 pacTBOPEHHOTO BemiecTBa. CMBICI
[10Ka3aTels PEAEIbHO TOIYCTUMON KOHIICHTPALMU U €r0 UCII0JIb30BAHUE B OLICHKE
HKOJIOTMYECKOH 0€30I1aCHOCTH.

[IpaBuia S5KOJIOrHYECKHU LEIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM AESITENbHOCTU
B LIEJIAX COXPAHEHUS CBOETO 3/10POBb U OKPYKAIOLIEH NPUPOIHOUN CPElbl; ONIACHOCTD
BO3JICVICTBUS HA JKUBBIE OPTraHU3MbI ONPEIEIEHHBIX BEIIECTB.

Penienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPBHI,
HCIIOJIb3yeMble B OBITOBON U MPOU3BOICTBEHHOM J1€ATEIHHOCTH YEI0BEKa

Ypok61,62

OK 01
OK 02
OK 07

Tema 6.2.
Iccinenosanne
CBOMCTB

pPacTBOpPOB

OcHOBHOE coaepxkaHue

JlabopaTopHbIe 3aHATHS

0K 01
OK 02

JlaGoparopnas padota «IIpUurotoBiaeHue pacTBOPOBY.
[IpuroToBieHue pacTBOPOB 3aJIaHHON (MAacCOBOM, %) KOHLIEHTpPALINH (C MPAKTUKO-
OPHMEHTHUPOBAHHBIMH BOIIPOCAMU) U OIIPEACIICHUE CPEbl BOAHBIX PACTBOPOB.

Perienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB

Ypok63,64

OK 04
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[IpodeccrnoHaILHO-OPHEHTHPOBAHHOE CO/lep KaHue (colepKaHue MPUKJIATHOTO MOTYJIs)

OK 01
OK 02
OK 04
OK 07

Pazaea 7. XuMmusi B ObITY M IPOU3BOJACTBEHHOM AeATeIbHOCTH YeJI0BEeKa 18

XAMIA B OBITY H OcHOBHOE coaepxkaHue

[MPOU3BOJICTBEHH

oif nestenpHOCTH|I €OPETHYECKOE 0OyYeHHE 6

UeIIOBEKa Hogseimve 10CTHXKEHUSI XUMUYECKOW HAYKU Y XUMHUYECKOM TEXHOJIOTHH. 2 Ypok65,66
Ponp xumMuu B o0ecreueHr 3KOJI0THYECKOM, SJHEPTreTUYECKON U MUIIEBOMN 2 Ypok67,68
0€30MacHOCTH, Pa3BUTHH MEIUIIUHBI.
[IpaBuia noucka 1 aHaJIN3a XUMHYECKOW MH(POPMALIUU U3 Pa3IMYHBIX UCTOYHUKOB 2 Ypok69,70
(Hay4Has U yueOHO-Hay4Has JuTepaTypa, CpeJCcTBa MacCOBOM MH(pOpMaInu, CETh
HuTepHeT)
I[IpakTHYeCcKHe 3aAHATHS 12
Iloaroroska u opopmiieHHe KeiCOB M0 Pa3JIMYHbIM TeMaM
[Tonck 1 aHAIM3 KEMCOB O MPUMEHEHUN XUMUUYECKUX BEUIECTB U TEXHOJOTUHN C YUYETOM Ypok71,72,
Oynyuie mpodecCuoHaNbHON AEATeIbHOCTH 110 TEMaM: KUPBI , OEIKH , YTIICBOIHI, 2
MUIIEBasi HEHHOCTb,
COAEPKAHUE MUKPOIJIEMEHTOB B ITPOAYKTAX MUTAHMUS, Ypoxk 73,74
M3MEHEHUS IPOUCXOAAIIUE B MUILE P TEPMUUECKON 00paboTKe, 2
MOJIEKYJISIpHAA KyXHS,
MaTEPUAIIBI JJISI JIEKTPOHUKH, Ypoxk 75,76
HaHOMAaTEpUAJIbI, 2
TEKCTUJIbHBIE BOJIOKHA,
HMCTOYHUKH YHEPTUH, 2 YVpok
OpraHUYeCKUE U MUHEPAJIbHBIE YI00pEHNUS, 71,78,
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JIEKapCTBEHHBIE BEILIECTBA, 5 Ypok
OBITOBAsE XUMHUS. 79,80,
3ammra: [IpencraBineHue pe3yabTaToOB PEIICHUS KEHCOB B (hOpMe MUHH-TOKIIAA C 2 Ypoxk 81,82
[pE3CHTAIUEN
KoHcynbTaiuu (B pacliucaHuu) NoAroToska k /13 2
Bcero 84
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3. YCJOBUSA PEAJIM3AIIMU ITIPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCHUITIJINHBI

3.1. TpeOoBaHusi K MUHUMAJBLHOMY MATEPUAJILHO-TeXHUYECKOMY OOecne4yeHuIo

Jlns peanu3zanuy IporpaMMbl AUCIUTIIMHBI JOJIKHBI OBITh MPETyCMOTPEHBI CIICIYIONINE
crieruaibHbIe MOMENICHUS: yUeOHbIN KaOMHET XUMUU W/ U y4eOHOM XUMUYECKON
J1a00paTOpHH.

O6GopynoBanne yueOHOro kKabuHeTa (HATJISAHbIE IOCO0MS): HAOOPHI
IAPOCTEP>KHEBBIX MOJIETIEH MOJIEKYJI, MOJEIH KPUCTALITUYECKUX PEUIETOK, KOJUIICKIINH
MIPOCTHIX U CJIOKHBIX BEIIECTB /WA KOJUICKIIUY TTOJIUMEPOB; KOJUICKITUS TOPHBIX TTOPO
MUHEpaJioB, Tabnuia MeHeneeBa, yueOHble GUIbMBI, ITM(PpOBBIE 00pa3oBaTEIbHBIC
pecypchl.

TexHuveckue cpeacTBa 00y4eHUsi: KOMIBIOTEP C YCTPONUCTBAMU BOCITPOU3BEACHUS
3BYyKa, IPUHTEP, MYJbTUMEINA-TTPOCKTOP C IKPAHOM, MYJIbTUMEAHNIHAS T0CKA, YKa3Ka-
MIPE3EHTEP IS MPE3EHTALNMN.

Oo6opynoBanme jadopaTopuu U padounx MecT JadopaTOpHu: MEH3YPKH, MUIIETKH-
KamneJIbHULIbI, TEPMOMETPBI, MUKPOCKOIL, JIYTIbl, TPEAMETHbBIC U TOKPOBHBIE CTEKIIA,
TJTAHIIETHI U1 KaneJIbHbIX peakuui, puiabTpoBaibHas Oymara, MpOMBIBAJIKU, CTEKIISTHHBIC
pOOUPKHU, PE3NHOBBIE MPOOKHU, HOHAPUKHU, HAOOP PEAKTHUBOB, CTEKJISTHHBIC MAJIOYKH,
IITATUBBI JJIs1 TPOOUPOK; MEPHBIC LIMJIMHAPHI, BOPOHKH CTEKJISTHHBIE, BOPDOHKU JCTUTEIbHBIC
numuHapudeckue (50-100 M), cTynku ¢ nectukoM, haphopoBbie YalllKH, ITUHIICTHI,
(bunbTphl OyMaXkHbI€, BaTa, MapJisi, 4aCOBbIE CTEKJIA, JIEKTPOIUIUTKH, JJaDOpaTOPHbIE
IITATUBBI, CIIUPTOBBIE TOPEIIKH, CIUYKU, TPUOOP 7151 TTOTYyUEHHUsI Ta30B (MM IpoOUpKa C
ra300TBOJIHOM TPYyOKOi1), IepKaTenu AJis MPOOUPOK, CKIISTHKY JIJIsl XpaHEHUS PEaKTUBOB,
pasaaTouyHble JOTKU; XuMuueckue ctakansl (50, 100 u 200 mun); mimaTtenu; MTUHIETHI;
TUTEJIbHBIC UM, CEKYHIOMEPHI (TaltMepsl), MepHbIe Tpooupku (Ha 10-20 M) U MepHBIE
KoJ0bI (25, 50, 100 u 200 M), BoAsiHas OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIE MAJIOUKH;
KoHU4eckue KoJiobl it TutpoBanus (50 u 100 mur); MHAUKATOPHBIE MTOJOCKH TS
onpeneneHus pH u crangapTHast HHAUKATOPHAS 1TIKaJIa; YHUBEPCAIbHBIN HHAUKATOD;
nunetky Ha 1, 10, 50 mut (waum go3atopst Ha 1, S u 10 mut), GropeTKu Jyisi THTPOBAHUSA,
MeauiHckue mpuisl Ha 100-150 o, mabopaTopHble W/ WM aHaTUTHYECKUE Bechl, PH-
METpHI, CYIIWIbHBIN Kad, U Ap. JabopatopHOe 000pyI0BaHUE.

3.2. NudpopmanuonHoe odecrniedeHre peasu3any NporpaMmmbl

1. Jlist peanmzanyu mporpaMMbl OMOIMOTEUHBIN (OHT 00pa30BaTEILHON
OpraHU3alliy JIOJKEH UMETh MeUaTHbIC W/ WIIN JIEKTPOHHBIE 00pa30BaTebHbIC U
nH()OpPMAITMOHHBIC PECYPCHI, PEKOMEHIOBAHHBIC JIJISl UCIIOJIb30BAHUS B 00pa30BaTEIIbHOM
Mpoliecce, He cTapiie 5 JIET ¢ MOMEHTa U3JaHusl.

2. PexomenmyeMble medaTHbIe N3JaHUs TI0 peaTu3aiuy 001e00pa3oBaTeIbHON
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JUCLMIUIMHBI IIPEICTABICHBl B METOJUYECKUX PEKOMEHAIMAX IO OpraHUu3aluy 00yUYeHusl.
4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JUCHUILIAHBI

KoHTpomb 1 o1ieHKa pe3yabTaToB 00y4EHUS OCYLIECTBIISAETCS MIPENoiaBaTesIeM B
IpOoLECCE MPOBENECHUS IPAKTUUECKUX 3aHATHI U 1a00paTOpHBIX padOT, TECTUPOBAHUS, A
TaK>K€ BBIIOJHEHUS O0yYaIOIIMMUC UHANBUAYAJBHBIX 3a1aHHUI, TPOEKTOB, HCCIIEOBAaHUM.
Pe3ynbrarel 00ydeHus ONpenesnstoT, YTO 00yJaroluecs J0JKHbI 3HaTh, TOHUMATh U
JE€MOHCTPUPOBATh 110 3aBEPILICHUU U3yUEHUS AUCLUIIINHBIL.

Jlist popMupoBaHusi, KOHTPOJIS U OLIEHKHU Pe3yJbTaTOB OCBOCHHS YUEOHOU JUCUUIIINHBI
UCIIOJIb3YETCS CUCTEMA OLIEHOYHBIX MEPONPUITUN, IPEACTABIIAIONMIAsA COO0N KOMILIEKC
y4eOHBIX MEPONPUATHH, COTTIACOBAHHBIX C PE3yJIbTaTaMU 00yUYeHUs U cPOPMYTHUPOBAHHBIX
¢ yuetom ®I'OC CO00 (mpenmeTtnble pe3ysbTathl o aucuuiuinie) u PI'OCCIIO.
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e OK/IIK MoayJabs/Pasnen/Te Pe3yabTar 00y4yenust Tunbl OEeHOYHBIX MEPONIPUATHI
] Ma
| OcHOBHOE coJiep;KaHue
1 Pazges 1. OcHOBBI DopMyJTHPOBATH 0a30BbIEC
CTPOCHUS BeleCTBA MOHATHA U 3aKOHBI XUMMH

11 OK 01 Crtpoenue CocTaBisATh XUMUYECKUE 1. Tect «CTpoeHHEe aTOMOB XMMUYECKUX 3JIEMEHTOB U
ATOMOB (dopMyIIbl COeTMHEHUH B MPUPOJA XUMHYECKOU CBSI3H».
XUMUYECKUX ([COOTBETCTBUU CO CTEMNEHBIO 2. 3a1a4M HA COCTABJICHUE XUMUYECKUX (HOPMYIT
HJIEMEHTOB M [OKUCIIEHUS XUMUYECKUX JIBYyXaTOMHBIX COEAMHEHUH (OKCHIOB, CYJIb(PUI0B, TUAPUIOB
[pupoaa DIIEMEHTOB, HCXOMS U3 U T.11.).
XUMUYECKON [BAJIEHTHOCTH U 3. 3a1aHUsI HA UCTIOJIb30BAHUE XUMUYECKON CUMBOJIMKU U
CBSA3U HIIEKTPOOTPHULIATEIBHOCTH Ha3BaHUM COEIMHEHU 110 HOMEHKJIAType MEXITYHAPOIHOTO

CO03a TEOPETUYECKOU U NPUKIAJHON XUMUH U TPUBHAIBHBIX
Ha3BaHUU /I COCTaBJICHUS XUMUUECKUX (popmyt
JIByXaTOMHBIX COEAMHEHUH (OKCHIOB, CYJIb(PHUI0B, THAPUIOB
U T.1.) U APYTUX HEOPTaHUYECKUX COCTMHEHUN OT/ACIIbHBIX
KJIACCOB




1.2

OK 01
OK 02

[lepuoanueck
W 3aKOH U

Tabmuia JI.11.
MennaeneeBa

XapakTepu30BaTh XUMUYECKHE
DIIEMEHTBI B COOTBETCTBUU C UX
[TOJIOKEHUEM B IIEPUOINYECKON
CHUCTEME XUMHUYECKHUX IJIEMEHTOB
J[.11. MenneneeBa

1. Tect «MeTtananueckue / HEMETAUINUECKUE CBOMCTBA,
PJIEKTPOOTPULIATENIBHOCTH U CPOACTBO K AJIEKTPOHY
XUMHYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM U

[MOJIOKEHUEM B MEPUOANYECKON CUCTEME XUMUYECKUX
hiemeHToB [[.M. MeHnaeneeBay.

2. [IpakTrueckue 3a1aHus HA YCTAHOBIICHUE CBSI3U MEKTY
CTPOEHHUEM aTOMOB XMMUYECKUX 3JIEMEHTOB U
[MEPUOIMYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX
AJIEMEHTOB U MX COCAUHEHUN B COOTBETCTBUH C ITOJIOKECHUEM
[leproanueckoi cucreme.

3. [IpakTUKO-OpPHEHTUPOBAHHBIE TCOPETUUECKUE 3aJJaHUS Ha
XapaKTEPU3ALUI0 XUMAYECKUX 3JIEMEHTOB: « MeTaiuimyeckue
/ HEMETaJUTMYECKHE CBOMCTBA, AJICKTPOOTPULIATEIIBHOCTD U
CPOJCTBO K 3JIEKTPOHY XMMUUYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX JEKTPOHHBIM CTPOECHUEM U MOJO0KEHUEM
B IIEPUOJNYECKON CUCTEME XUMUYECKUX d1eMeHTOB J[. .
MeHaeneeBa»

2 Pazgen 2. Xumuueckne | XapaKkTepu3oBaTh THIIbI KontpouabHas padora «CTpoeHue BemecTrsa u
peakiun XUMUYECKHX peakuuii XUMUYeCKHe PeaKum)
2.1 OK 01 Turbl CocTaBisTh peakiuu 1. 3a1auM Ha COCTABJICHUE YPABHEHUM PEAKIINA:
OK 04 XUMUYECKUX [COCTUHEHMUS, Pa3JI0KECHMUS, COCIMHEHUS, 3aMElIEHUsI, Pa3JIOKEHUsI, 0OMEHa;
peaKImii oOMeHa, 3aMeIICHHS, OKHUCJTUTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKITUI C

OKHUCIIUTCIIbHO-
BOCCTAHOBUTCJIbHBIC PCAKIINH

MCIIOJIb30BaHMEM METO/1a DJIEKTPOHHOTO OajlaHca.

2. 3aauu HA pacyeT MacChl BEIIECTBA WIH 00BhEMa

ra3oB 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WIH
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIIECTB;
pac4€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) TIPOYKTOB-
€aKII1H, €CJIM OJIHO U3 BEUIECTB UMEET MIPUMECH




2.2 OnexkTponuTd [COCTaBISATh ypaBHEHUS 1. 3a1aHKs HA COCTABIICHUE MOJICKYJIIPHBIX U MOHHBIX
yecKast XUMUYECKUX PEaKI[MM HOHHOTO  [pEaKIIMil C y4aCTHEM KUCIIOT, OCHOBAaHUH U COJIEH,
ucconuanys oOMeHa ¢ ydacTHeM YCTAaHOBJICHHE U3MEHEHUS KUCIIOTHOCTH CPEIIbI
Y NOHHBIN HEOPTaHUYECKHUX BEIIECTB 2. JJaboparopnast pabora ""THUIBI XUMUYECKUX peakui'
00OMeH

3 Pa3znen 3. Ctpoenue u HUccaenoBaTth CTpOCHHE U KontposabHas padora «CBoMCTBa HEOPraHUYECKUX

cBoiicTBa CBOICTBA HEOPTraHUYECKHUX BelleCTB»
HEOPraHU4eCKHX BellleCTB BelleCTB

3.1 OK 01 IIK.. [Knaccudukar KnaccupunupoBaTh 1. Tect «HomeHnkiatypa u Ha3BaHUE HEOPTaHUYECKUX
s, HEOpraHUYEeCKHE BEIIECTBA B BEILECTB UCXOIA U3 UX XUMUYECKON (OPMYIIBI UITU
HOMEHKJIATYp [COOTBETCTBUH C UX CTPOCHHUEM  [COCTABJIEHUE XUMHUECKOU POPMYIIbI UCXOS U3 Ha3BAHUSA
a U CTpOCHUE BEI[ECTBA 110 MEXIYHAPOTHOMN WIIM TPUBUATHHOM
HEOpraHUYECK HOMEHKJIAType».

X BEICCTB 2. 3a1aun Ha pacyeT MACCOBOM 1O (MACChl) XUMUYECKOTO
hJIIeMEHTa(COCIMHEHM S )B MOJIEKYJIe (CMEecH).
3. [lpakTryeckue 3amanusi Mo Kiaccu(puKaImm,
HOMEHKJIAType U XUMHUIECKUM (HOpMyJiaM HEOPTaHUICCKUX
BCIIIECTB PA3INIHBIX KJIACCOB.
4. [IpakTueckue 3agaHusi Ha ONPEACITCHUE XUMUYECKOU
AKTUBHOCTHU BEIIIECTB B 3aBUCUMOCTHU BUJIa XUMHUYECKOM
CBSI3U M THUIA KPUCTAIUTMYECKOUN PEIIETKU

3.2 OK 01 dusuko- 'V craHaBIMBaTh 3aBUCHMOCTD 1. Tect «OcOOEHHOCTH XUMUUECKHUX CBOMCTB OKCHIOB,

OK 02 TIK... xumuueckue |PU3MKOXUMHUYECKHX CBOWCTB KHCIJIOT, OCHOBaHUM, aM()OTEPHBIX TUIPOKCUIOB U COJICH.
CBOMCTBA HEOPTaHUYECKUX BEIIECTB OT 2. 3amaHus Ha COCTABJICHHE YPAaBHEHUN XUMUYECKUX PEaKITHil
HEOPTaHWYECK CTPOCHUSI aTOMOB ¥ MOJICKYJI, @ | YYaCTHEM MPOCTHIX U CIOKHBIX

HNX BCIICCTB

TaK)X€ TUIIA KPUCTAJUIMYECKON
pEeLIETKN

HEOPTraHWYECKUX BEUIECTB: OKCUOB METAIJIOB, HEMETAIIIOB
1 aM(OTEPHBIX JIEMEHTOB;

HEOPraHMYECKUX KUCJIOT, OCHOBAHHM U aM(OTEPHBIX
TUAPOKCUIOB, HEOPTAHUUECKUX COJICH, XapaKTepU3yoIux
WX CBOMCTBA M CIIOCOOBI TTOJTyYEHUS.

3. IIpakTUKO-OpUEHTUPOBAHHBIC TEOPETUUCCKUE 3a]JaHUS HA

CBOMCTBA U MMOJIYUYCHHNEC HCOPIraHNICCKUX BCIICCTB




3.3

OK 01
OK 02
OK 04

W nentudukary
U
HEOPTaHUYIECK
X BEIECCTB

HCCHGI{OB&TB Ka4CCTBCHHBIC
PCAKIHNH HCOPTAHNICCKUX
BCIIICCTB

1. [TpakTHKO-OpPUEHTUPOBAHHBIC 3a/IaHHUS TIO COCTABJICHUIO
XUMHUYECKUX PEaKIUi C y4aCTHEeM HEOPTaHMUECKUX BEIIECTB,
WCIIOJIb3YEMBIX JIUIS UX UACHTH(DHKAITIH.

2.JlaboparopHnast padora: "NneHTrduKaIms HeOpraHUIeCKUX
BelecTB"

4 Pa3znen 4. Ctpoenue u HcciienoBathb cTpoeHNE U KontposabHas padora «CTpoeHue u cBOiCTBA
CBOIICTBa OPraHMYECKUX [CBOICTBA OPraHUYeCcKuX OpPraHuYecKuX BellecTB
BelleCTB BelleCTB
4.1 OK 01 IIK... |[Knaccudukari KnaccupunupoBaTh 1. 3aJaHus HA COCTABJIEHUE HAa3BaHUM OPraHUYECKHUX
Usl, CTPOCHUE |OpraHUYeCcKHe BEIIECTBA B COCIMHEHUI 10 TPUBHAIBHON WIIH MEXTyHAPOHOM
17§ COOTBETCTBUH C UX CTPOCHHUEM  [CUCTEMAaTHUYECKOW HOMEHKJIIATYpE.
HOMEHKJIATYP 2. 3aaHus HA COCTABJICHUE MOJTHBIX M COKPAIIEHHBIX
a CTPYKTYPHBIX (hOPMYJI OPraHMYECKUX BEIIECTB OTIACIbHBIX
OpTraHUYIECKUX KIIACCOB.
BCILIECTB 3. 3agaun Ha onpeneneHre npocrenmei GopMyIbl
OpTraHUYECKON MOJIEKYJIBI, UCXOIS U3 DJIEMEHTHOTO COCTaBa
(B %)
No OK/TIK Monayab/Pa3nPe3yabTar 00yueHust Tunbl 011eHOYHBIX MEePONPUSITHIA
) en/Tema
4.2 OK 01 CaoiicTBa Y cTaHaBIMBATH 3aBUCUMOCTD 1. 3a1aHKUs HAa COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIINMA
OK 02 OK  |oprannueckux|/(pu3uKo-XUMHUYECKUX CBOMCTB  |C yUYACTHEM OPTraHUYECKUX BEIIECTB HA OCHOBAHUU UX
04 TIK... COCJIMHEHUN |OpPraHUYECKHX BEIIECTB OT COCTaBa U CTPOCHHUS.

CTPOCHUA MOJICKYJI

2. 3aJ1aHKs HA COCTABJICHUE YPABHEHUIM XUMHUYECKHUX
PEaKLNM, WUTIOCTPUPYIOIIMX XUMUYECKUE CBOMCTBA C
YYETOM MEXAHU3MOB IIPOTEKAHMS JAHHBIX PEAKIUN U
FEHETUYECKOW CBSI3M OPraHUYECKUX BELIECTB PA3HBIX
KJIACCOB.

3. PacuerHble 3a1aun 10 YpaBHEHUAM PEAKLIUHI C YYaCTUEM
OpTraHUYECKUX BEILECTB.

4. JlabopaTtopHast padota "lIpeBparieHus OpraHM4ecKux
BEILIECTB IIPU HarpeBaHuu"




4.3 OK 01 W nentudukanliccienoBars kKauecTBEHHbIE 1. ITpakTUKO-OpUEHTHUPOBAHHBIC 3aJJaHUS IO COCTABJICHUIO
OK 02 ust peaKIuy OpraHuYeCKUX XUMHUYECKUX PEAKIIUN ¢ yJaCTHEM OpPTaHUYECKHUX BEIIECTB, B
OK 04 TIK... |opraHr4ecKux|COeTUHEHN OTICTBHBIX KJIACCOB [T.4. UCIIOJIB3yEMBIX JJIA UX UACHTH(UKAIINA B OBITY U
BEIIECTB, UX MTPOMBITIUICHHOCTH.
3HAYCHUE U 2 .JIabopaTtopHas padora: "M neHTudukanus opraHMIeCcKux
[IPUMECHEHUE COETMHEHUHN OTAEIILHBIX KJIacCoB"
B OBLITOBOU U
MTPOU3BOJICTBE
HHOU
eI TeIBHOCTH
yeJIOBeKa
3) Pa3znea S. XapakTepu3oBaTh BJIUSTHHE Tunbl OEHOYHBIX MEPONIPUATHI
Kunernueckne n pa3IMYHbIX (PAKTOPOB HA
TEePMOJIMHAMHYECKHE paBHOBecHE U CKOPOCTh
3aKOHOMEPHOCTH XHUMHUYECKHX peakuuii
MPOTEeKAHUS XUMUYECKHUX
eaKui
3) OK 01 OK |CkopocTs XapakTepu30BaTh BIUSHHUE [[pakTHKO-OpHEHTHUPOBAHHBIE TEOPETUUECKUE 3aJaHUS Ha
02 TIK... XUMUYCCKUX [KOHIICHTPAIIMU PEarupyoIuX  [aHaIu3 (GaKTOPOB, BIUSIONINX HA U3MEHEHHE CKOPOCTH
peaKIuii. BEILICCTB M TEMITEpaTyphl Ha XUMHAYECKOM peakiuu. [IpakTHKO OpueHTHPOBAHHBIC 3a1aHUS
XUMHYECKOE |[CKOPOCTh XUMHUUYECKUX PEAaKIMi |[Ha npuMeHeHue npuHiuma Jle- [llarense nua HaxoxaeHus
paBHOBecre |[XapaKTEepHU30BaTh BIMUSHUE HaIpaBJICHUS CMCILICHHUS PaBHOBECHS XMMUYCCKON pEaKIuu 1
W3MEHEHUSI KOHIICHTPAIIUH aHajau3 (paKTOPOB, BIUSIONIMX HA CMEIIEHUE XUMHYECKOTO
BEIIICCTB, PCAKIIMH CPEIBI U PaBHOBECHS
TEMIIepaTyphbl HA CMEIIICHUE
XUMHUYECKOT0 PABHOBECHS
6 Pa3znen 6. PacTBophbl HcciaenoBaTh HCTUHHBIE Tunbl OEeHOYHBIX MEPONIPUATHI

PacTBOPHI € 32JaHHBIMHU

XapaKTEePUCTURKaAMMU




6.1 OK 01 [lonsatue o [PaznuyaTh HCTUHHBIC 1. 3a71a4M HA IPUTOTOBJICHUE PACTBOPOB.
OK 02 pacTBOpax  [pacTBOPHI 2. [IpakTHKO-OpUEHTUPOBAHHBIC PACUETHBIC 3a]JaHUs HA
IIK... TUCIIEPCHBIE CUCTEMBI, HCIIOIb3yEMBbIE B OBITOBOM U

IPOU3BOJACTBEHHOM JIEATEIbHOCTH YEJIOBEKA

6.2 OK 01 VccnenoBanu [MccnenoBath pusmko- JlaboparopHnas padota "lIpurorosiaeHue pacTBopoB"

OK 04 € CBOICTB XUMHUYECKHE CBOMCTBA MCTUHHBIX
aCTBOPOB  [pacTBOPOB

I [Ipo¢eccrnoHaIbHO-OPUEHTHPOBAHHOE CO/IepPKaHue (CoepKaHue NPUKJIATHOTO MOAYJIA)

7 Paznen 7. OueHuBaThb MOCJIEICTBUSA 3amura Keica (¢ yueTom Oyayuiei npogeccuoHaAIbHOMN
Xumusi B ObITY U OBITOBOM U nesATeJIbHOCTH)
MPOM3BOJACTBEHHOM MPOU3BOACTBEHHOI

JACHATECIIbHOCTH Y€/10BCKAa

neATEeJILHOCTH YeJI0BEKA ¢
MO3UINH DKOJIOTHYECKOH
0e30ImacHOCTH

OK 01 XuMus B ObITY

OK 02 17§

OK 04 [MPOU3BOACTBEH

OK 07 HOI

IIK... eI TETbHOCTH
yeoBeKa

O1eHUBAaTh MOCJIEACTBUS
OBITOBOI M IPON3BOJICTBEHHOMN
NeATEILHOCTH YEJIOBEKA C
MO3ULIMKN PKOJIOTHUECKOM
0e301macHOCTH

Ketic (c yueroM Oyayiei mpodhecCHOHAIBHOMN eI TEILHOCTH)
B03MOXHBIE TEMBI KEHCOB:

1. [ToTenenne kiMmaTa U BEICBOOOXKICHUE Ta30BBIX THAPATOB
CO JIHAa OKeaHa.

2. bynymue matepuaisl Ui aBUa-, MalllmHO- 1
npruOOPOCTPOCHHS.

3. HoBbIe MaTepuastbl Ij1s1 COTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX MTPENAPATOB
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