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Pabouas mporpamma pazpaboTtana Ha ocHoBe (denepanbHOr0 rocygapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CPEJHEro MPOQPECCHOHAIBHOIO 00pa30BaHUs I10
crenanbHoCcT 49.02.01 «®Pusnueckas KyJdbTypa», YTBEPKACHHOIO MPUKA30M
Munucrepctsa npocsemienus PO ot 11.11.2022 Ne 968.

CopnepxkaHne NpOrpaMMBbl pPEATUM3YETCs B IIPOLECCE OCBOCHHS CTYIECHTAMH
IporpaMMbl TOJTOTOBKM CIIELUAJIUCTOB CPEAHEr0 3BE€HA I10 CIEHHATBHOCTH
49.02.01 «Pusnueckas KyabTypa» B cooTBeTcTBHH ¢ TpeboBanusimu OI'OC CIIO.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHbBI «XUMMUSA»

1.1. MecTo AUCUMILUIMHBI B CTPYKTYpe OCHOBHO# mnpodeccHoHATIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

OO61eo0pazoBaTeNbHas TUCHUILTUHA « XUMUS U3ydaeTcsi Ha 6a30BOM YPOBHE
B 00meoOpa3oBaTeIbHOW  TMOATOTOBKE  y4eOHOro  IJlaHa  OCHOBHOMU
npodeccuoHanbHON 00pa3oBaTeNbHOM TporpaMmbl B cooTBeTcTBUU ¢ DPI'OC
49.02.01 «®usnueckass KyJbTypa», YTBEPXKICHHOrO NpHUKa3oM MHHHCTEpCTBA
npocsenieanst PO ot 11.11.2022 Ne 968.

[TpuknagHoi MOAYbh BKIIOYaeT ofauH pasnen. Paznen 7 «Xumust B ObITY U
MPOU3BOJICTBEHHON  JIEATEIBHOCTH  YEJIOBEKA»  pealu3yeTcs g BCEX
npodeccuit/cnenuaibHOCTe Ha MaTepuale KeMcoB, CBSI3aHHBIX C 9KOJIOTUYECKOU
0€30MacHOCThI0O M  OLICHKOM TOCJEACTBUUA OBITOBOM W MPOM3BOJICTBEHHOM
NEeATEIbHOCTH, MO OTpacisiM Oyaymed npodecCHOHaIbHOM —AEsTeNbHOCTU
o0yyJarommxcs.

1.2. Ilesin ¥ UIaHMPYeMble Pe3yJabTaThl 0CBOCHHS TUCIUILINHbI

1.2.1. Ieau um 3aga4yu JUCHUIUVIMHBI — (QOPMHPOBAHUE Y CTYJICHTOB
MPEJCTABJICHUS] O XHMHUYECKOM COCTABISIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI
MUpa KaK OCHOBBI MPUHATUS PEIICHUN B KU3HEHHBIX W MPOU3BOIACTBEHHBIX
CUTYyalUsIX, OTBETCTBEHHOTO MOBEJACHHS B PUPOTHON CPEJIE.



1.2.2. Il;ianupyemMble pe3yJabTaThbl 0CBOCHHSA 0011e00pa3oBaTe/ibHOM JMCUMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Koa 1 HauMeHOBaHHE I[lnanupyemMsble pe3yJbTaThbl 0CBOCHHUS THCIUTIIUHBI
¢opmupyembix
KOMIIETEeH Uil O6mue JducuuniauHapHbie

OK 01. Bribupars | B yacTu Tpy10BOro BOCHHTAHUS - BIAJETh CHCTEMOH XHUMHUYECKMX 3HAHHUM, KOTOpas BKIIOYAET:

crocoOBl pemIeHusT 3a/1ad | - TOTOBHOCTH K TPYAY, OCO3HAHKE [IEHHOCTH MacTepCTBA, TPYHAOIIO0He; OCHOBOIIOJIATAIOIINE  TOHATHSA  (XUMHYECKHH  DJIEMEHT,  aTOM,

pogeCCHOHATBHOI - TOTOBHOCTh K aKTHBHOMU JEATENLHOCTH TEXHOJOTHIECKOM M COIUATIBHOMN | 3JeKTpOHHAS 060JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAIIN ATOMOB,

JIeSITeTBHOCTH HATIPaBICHHOCTH, CIIOCOOHOCTh  WHHUIMHPOBATh, IUIAHUPOBATH W | MOH, MOJIEKYyJia, BAJCHTHOCTH, OJIIEKTPOOTPHUIATEIHHOCTh, CTEICHD

MIPUMEHHUTEIBHO K | CaMOCTOSITENEHO BBITIONHATH TAKYIO IEATCIFHOCTD;, OKHCIICHHS, XMUMHYECKas CBs3b, MOJIb, MOJISIpHAs Macca, MOJSPHBIN

Pa3IHIHBIM KOHTEKCTaM - HHTEpeC K Pa3InIHBIM cepaM MpodecCHOHATEHON IeATEIFHOCTH, 00BeM, YTIICPOAHBIA CKeNleT, (DYHKIHOHAJNbHAS TPYIa, paIuKal,
OBiaieHNe  YHUBEPCAIBHBIMH  YYeOHBIMH  MO3HABATEIbHBIMHU | H30MEPHs, H30MEPbI, TOMOJIOTUYECKUI Psii, TOMOJIOTH, YIJIEBOIOPOIBI,
el CTBUSIMU: KHCJIOPOJ- U a30TCOJEPKANIUEC COCAMHCHHUS, OMOIOTUYECKH aKTUBHBIC
a) 0azoBble JIOTHYecKHe JelCcTBUS: BelecTBa (yIJIeBOIbI, XKHUPHI, OCIKH), MOHOMED, TIOJIUMED, CTPYKTYPHOE
- CaMOCTOATENLHO (OPMYJIMPOBATh M AKTYaJIM3HPOBATh MPOOJIEMY, | 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHCHHUS, KPUCTAIUTMYESCKAs PEIICTKA,
paccMaTpuBaTh €€ BCECTOPOHHE, TUIBI XUMHUYECKUX PeaKIiil (OKUCIUTEIEHO-BOCCTAHOBUTENBHEBIE, K30~
- YCTaHABJIMBATh CYIIECTBEHHBIN NPU3HAK WM OCHOBAHUS AJISI CPABHEHUS, | U DHJIOTEPMHUYECKHE, pEaKUUd HOHHOrOo oOMeHa), pacTBOp,
KIaccu(UKaIuu 1 0000IIeHNS; ANIEKTPONIATHI, HEIJICKTPOIHUTHI, AIEKTPOIUTHICCKAs IHCCOIHAIINS,
- OTIPENENAThH LENH AEATSIFHOCTH, 33/1aBaTh MapaMeTphl U KPUTCPUH WX | OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XHMHYECKOH peaximu,
JOCTIDKEHUS, XUMHYECKOE DPAaBHOBECHE), TCOPHH W 3aKOHBI (TEOPHS] XUMHYECKOTO
- BBIBIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pPAacCMATPHUBACMBEIX | CTPOCHUS  OpraHmvecknx BemecTB A.M. bBytmepoa, Teopus
SIBIICHUSX; ANEKTPONIUTHYECKON TUCCOIMANNN, TNepuonamdeckuii 3axkon JI.U.
- BHOCUTh KOPPEKTHUBBI B JEATCIHOCTh, OLCHHBATH COOTBETCTBHE | MeHieneeBa, 3aKOH  COXPaHCHHS  MAacChl), 3aKOHOMEPHOCTH,
PEIYIBTATOB LEIAM, OLICHUBATH PUCKU HOCJ'IeI[CTBI/Iﬁ JACATCIBbHOCTU, CHUMBOJIMYECKHH SI3BIK XUMHUH, (I)aKTOJ'IOFI/I‘-IeCKI/Ie CBCACHUS O CBOﬁCTBaX,
- pa3BUBATh KPEATHUBHOC MBIIIIJICHUE TPU PCHICHUN JKU3HCHHBIX npo6neM COCTaBC, IMOJYYCHUU U 0€30MacHOM HCHOJL30BAHNM BaKHEHIITNX
0) 0a3oBbIe HcCIEI0BATEIBCKHE eHCTBUS: HEOPTaHMYECKUX U OPTaHMUYECKHUX BEHIECTB B OBITY W MPAKTHUYECKON
- BJIaJeTh HaBBIKAMHU y4eOHO-UCCIEJOBATEIBCKOM ¥  TPOEKTHOM | NEATEIHHOCTHU YETIOBEKa,;
ACATCIIBHOCTHU, HABBIKaAMU paspCIiCHUA HpO6JIeM; - YMETH BBIABJIATH XapPAKTCPHBIC NMPU3HAKKA U B3aUMOCBA3b M3YUYCHHBIX
- BbIABJIATH HNPUYUHHO-CJICACTBCHHBIC CBA3U W aKTyaJlU3UpPOBaTh 3ajavy, HOHﬂTHﬁ, MNPUMEHATL COOTBETCTBYIOHIUE TIOHATHA TIPHU OIMUCAHUU
BBIIBUTATh THIIOTE3y €€ peIIeHHWs, HaXOAWTh AapryMEHTHl JUIS | CTPOCHHS W CBOWCTB HEOPraHMUYECKUX W OPTaHUYECKUX BEMIECTB U UX
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KIEHUH, 3a/aBaTh MapamMeTpbl U KPUTEPUM | NpPEBpAllCHUN; BBISIBISTH B3aUMOCBA3b XUMUYECKHMX 3HaHUU C
pelieHus; HOHATHAMM U INPEACTABICHUSMU JAPYTUX  €CTECTBCHHOHAYYHBIX
- aHAJIM3HUPOBATh MOJYYEHHbIE B XOJE€ pELICHUs 3aJaud pe3yJbTaThl, | NPEIMETOB;
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B | - yMETh HCIOJb30BaTh HAUMEHOBAHHUA XHMHYECKUX COEIMHEHUI
HOBBIX YCIIOBHSX; MEXAYHapOAHOIO COK03a TEOPETUYECKOW M MNPUKIAJHOM XUMHM U
- YMETb NEPECHOCUTH 3HAHUA B IO3HABATCIIbHYIO U ITPAKTUYECCKYIO oOJactu TPUBUAJIbHBIC Ha3BaHUA Ba)KHEHIIINX BCIIICCTB (3TI/IJ'ICH, allCTUJICH,
JKHA3HEIEATENBLHOCTH; TIUIEPHH, (heHoT, PopMabIeru, yKCyCHas KUCIIOTa, TIIUINH, YTapHBIH
- YMETh UHTCTPUPOBATE 3HAHUA U3 PA3HBIX MPEIMETHBIX 06J'IaCTeﬁ; ras, yTHeKI/ICHBIﬁ ra3, aMMHaK, ralmcHas U3BCCTh, HCTalICHas1 U3BCCTh,




- BBIJIBUTATh HOBBIE UJIEH, ITPE/IaraTb OpUTHHAIBHBIE TI0IX0/IbI U PEIICHHUST;
- CIIOCOOHOCTH MX MCIIOIb30BAHUS B TO3HABATEIbHON U COIIMAIEHON
MIPaKTHKE

NUThEBas COJa M APYIHX), COCTaBISITH (POPMyINbI HEOPraHUYECKHX H
OPTaHWYECKUX BEIIECTB, YPABHEHHUS XUMHUYECCKUX PEaKIHH, OOBICHITH
UX CMBICIT; TOATBEPKAATh XapaKTepHbIE XUMHUUECKHIE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH  SKCHEPHMEHTAMH W  3alHCAMH  ypaBHEHHUH
XUMUYECKUX PEAKIIUIL;

- YMETh yCTaHABJIUBATh NPUHAIC)KHOCTD H3YUCHHBIX HEOPTAaHUIECKUX
U OpPTraHWYECKHMX BEIIECTB K OINPENCICHHBIM KaccaM M TpyIIam
COCIMHEHUH, XapaKTepu30BaTh MX COCTaB M Ba)KHEHIINE CBOMCTBA;
ONpEeeNsATh BHJIBl XHUMHUYECKHX CBsi3eil (KOBaJICHTHas, HMOHHasl,
MeTaUIM4ecKasi, BOAOPOJHAs), THUIBl KPUCTALIMYECKUX PEIIETOK
BEILECTB; KJIACCU(UINPOBATE XUMUYECKUE PEAKIIUH;

- chopMupoBaTh MPEICTABICHHS: O XUMHYCCKOW COCTaBIISIOIICH
eCTeCTBeHHOHay‘-IHOﬁ KapTHUHBI MUpa, pOJIM XUMUHN B IIO3HAHUU SIBICHUM
IpUpoIsl, B (JOPMHUPOBAHWM MBIIUICHUS W KyJIbTYpBl JINYHOCTH, €€
(GYHKIMOHANBHOH  T'PaMOTHOCTH, HEOOXOAMMOH Uil peIleHHs
MPaKTHYECKUX 3a7ad M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO M TIPHPOIHOM Cpere;

- YMETb IIPOBOIUTH PACUETHI 10 XUMHIECKUM (POPMYJIaM U YpaBHEHHUSIM
XMUMHUYECKHX PEAKIUi C MCIOIb30BaHNEM (DHU3UUECKUX BEIHUMH,
XapaKTepU3yOIUX BEIIeCTBA C KOJIWYECTBEHHOH CTOPOHBI: MAaCCHI,
o0bemMa (HOpMalbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
HCIO0JIb30BATh CUCTEMHBIC XUMUYCCKUC 3HAHUA IJIA IPUHATHA peIHeHPII\;I
B KOHKPCTHBIX )XKU3HCHHBIX CUTYAIUAX, CBA3aHHBIX C BEUICCTBAMH U UX
MMPUMEHCHUEM

OK 02. Hcnons3oBaTh
COBpPEMEHHBIE  CPEJCTBa
MOUCKA, aHanm3a u
HMHTEPIPETALUH
uHpOpPMALIUH "
nH(popMaHOHHbIE
TEXHOJIOTUH JUIst
BBIIIOJIHCHUA 3aaa4
po¢eCCHOHATBHOM
JIeSITEIbHOCTH

B 006.1acTH IEHHOCTH HAYYHOT0 MO3HAHUA:

- ¢(OpMHUPOBAHHOCTH MUPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW IMPAaKTHKH, OCHOBAHHOTO Ha
JUajore KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MecTa B
MOJIUKYJBTYPHOM MUDE;

- COBEpPIICHCTBOBAHUE S3bIKOBOI M UHTATENILCKON KYJIBTYPBI KaK CpeliCTBa
B3aUMOJIEHCTBUS MEX]Y JIIOJbMH U IMO3HAHUS MUDPA;

- OCO3HAaHME [IEHHOCTH HAYYHOM JeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISATh
HpoeKTHyIO u I/ICCHe}IOBaTeJ'ILCKyIO JCATCIBbHOCTH I/IH)II/IBI/II[yaJ'H)HO U B
rpyme;
OBJanenne
JeHCTBUSIMHU:
B) padoTta ¢ undopmanueii:

- BJIaJCTh HABBIKAMH TOJYYCHUS WH(POPMALNUU W3 HCTOYHHKOB PAa3HBIX
TUIIOB, CAMOCTOSTEIBHO OCYILIECTBIATh IOUCK, AaHAJIU3, CHCTEMATU3aLUI0 U
HHTEPIPETANNI0 HHPOPMAIIUH Pa3IMIHBIX BUIOB U ()OPM IPEICTABICHUS;

YHuBEpCaAJIbHLIMHA y‘leﬁHbIMl/l NMo3HaABaTe/JIbHBIMU

- yYMeTh IUIaHWPOBAaTh U BBINOJHATH XUMHUYECKHIl 3KCIIEPUMEHT
(TIpeBpaIeHnsT OpraHUYeCKUX BEIISCTB NMPU HATPEBAHHMU, MOTYYCHUE
STHJICHA W W3YYCHHE €ro CBOWCTB, KAYECTBCHHBIC pEAaKIMH Ha
aNBIETUABI, KpaxMal, YKCYCHYI0 KHCIOTY; IeHaTyparus OelKoB MpH
HarpeBaHUM, IBETHBIC PEaKIUK OCIKOB; MPOBOINTH PEaKIIUH MOHHOTO
oOMeHa, OIpeeIsITh CPEy BOJHBIX PACTBOPOB, KAUSCCTBEHHBIC PEAKIHH
Ha cynbhaT-, KapOOHAT- W XIJIOPUA-aHHOHBI, HA KAaTHOH aMMOHHS,
pemiath JKCIepUMEHTalbHbIE 3aJadyd 1Mo TeMaM "Mertamnsl" u
"HemeTamiel") B COOTBETCTBHM C NpaBHJIAMHM TEXHUKH O€30MacCHOCTH
mpu oOpalieHuy ¢ BEmecTBaMH M J1ab0paTOpHBIM 000pYIOBaHUEM;
MPEACTAaBIATh PE3yNbTaThl XUMHYECKOTO OSKCIIepHMEeHTa B (opme
3alMCH YPaBHEHUI COOTBETCTBYIOIIMX peakIui u (HOopMyTupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

- YMETh aHAJIM3MPOBATh XUMHYECKYI0O MH(OPMALHIO, MOJYyYaeMylo U3
pa3HBIX UCTOYHUKOB (CpPEeICTB MaccoBoi uHpopmarmm, cets HTEpHET
¥ Ipyrue);

- BII3JIETh OCHOBHBIMH METOJAMU HAYYHOIO IO3HAHMS BELIECTB U




- co3/1aBaTh TEKCThl B Pa3JIMUHBIX (hopMarax C Y4EeTOM Ha3HAuCHHs
nHPOPMALIUK ¥ IEJNEeBOH ayAWTOPHH, BHIOMpas ONTHUMAIBHYIO (opmMy
NPENCTaBICHUS H BU3YaJH3alHN;

- OLCHWBAaTh JOCTOBEPHOCTb, JICTHTUMHOCTH HMH(pOpMaLUH, ee
COOTBETCTBHE IIPABOBBIM U MOPAJIBEHO-3THYECCKHM HOpPMaM;

- HCIIONB30BaTh CpeICTBa HHGOPMALMOHHBIX M KOMMYHHKaIMOHHBIX
TEXHOJNOTU B  PCIICHUM KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpPraHM3allMOHHBIX 3a/Jad C COOJIOJICHHEM TpeOOBaHWH APrOHOMHUKH,
TEXHUKH 0€30IacHOCTH, T'MIHEHBI, pecypcocOepexeHMs, NPaBOBBIX U
STUYECKUX HOPM, HOPM MH(OPMALIIOHHOW 0€3011acHOCTH;

- BJIaJIeTh HaBBIKAMH PacIO3HaBaHUs U 3aIUTHl HH(POPMAIHH,
nH(pOpMaMOHHOI 0€30MaCHOCTH JIMYHOCTH,;

XUMHUYECKHX sBJICHWI (HaOmoneHue,
MOJICINPOBAHHE);

- yMETb IPOBOJMTH PACUYETHI [0 XUMUYECKUM (HOpMyJIaM ¥ ypaBHEHHM
XHUMHYECKHX PEaKUWil C HCIOJb30BaHHEM (H3MYECKHX BEIIMYHH,
XapaKTepU3yIOINX BeIIecTBA C KOJMYCCTBEHHOW CTOPOHBI: MAacCHl,
obpema (HOpMalbHBIE YCIIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA;
UCIIONB30BaTh CHCTEMHbBIE XUMWYECKHE 3HAHUS IS IIPUHATHUS PeIIeHHH
B KOHKPETHBIX XKM3HEHHBIX CUTYaIUsX, CB3aHHBIX C BELIECTBAMH M HX
NPUMEHEHHUEM

HU3MEPCHUEC, DOKCIECPHUMCHT,

OK 04. DddextuBHO
B3aMMOCHCTBOBATh u
paboTaTe B KOJUICKTHBE U
KOMaHJIe

- TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOATENBHOCTH ¥ CAMOOIPEAETIECHHUIO;
-OBJIJICHHE HaBbIKAMU  Y4E€OHO-HCCIIEJOBATEIbCKOW, MPOEKTHOH U
COLIMAIBHON JEeATENbHOCTH;

Osi1aieHNe YHUBEPCAJIbHBIMYA KOMMYHHKATHBHBIMH e CTBHSAMU:

0) coBMecTHasl AeATEJbHOCTD:

- OHMMAaTb W  HCIOJb30BaTh
WHIUBHIYaIbHOH paboTHI;

- MNPUHHMATh LEIM COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATH U
KOOpJIUHUPOBaTh JEUCTBUSA IO €€ JOCTUKCHMIO: COCTaBJIATH IUIAH
JeHcTBU, pacnpenessITh POJIM ¢ YIeTOM MHEHHUH yJYaCTHHKOB 0OCYXJIaTh
Ppe3yJbTaThl COBMECTHOM PabOThI;

- KOOPIMHMPOBAaTh M BHINONHATH pPA0OTy B YCIOBUAX PEANBHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYILECTBIISITh MO3UTHBHOE CTPATETHUECKOE MOBEACHUE B PA3JIUYHBIX
CUTYaIUSIX, IPOSBISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIMATHBHBIM
Osi1aieHNe YHUBEPCAJIBLHBIMH PeryJIATHBHBIMH JICHCTBUAMU:

I') IPpUHSITHE CeDsl U IPYTHX JIK0/Ieii:

- NpPUHUMATh MOTHBBI M apryMEHThl JAPYrUX JIIOAEH TpU aHalu3e
pe3yIbTaTOB JIeSATEIbHOCTH;

- IPU3HABATH CBOE MPABO U NMPABO APYTHX JIOACH Ha OIIHOKH;

- pa3BUBATh CHOCOOHOCTh MOHUMATh MU C TIO3UITHH JPYTOTo YEJIOBEKa;

MnpeuMynieccTBa KOMaHI[HOﬁ n

- yMeTb IUIAHUPOBAaTh M BBINOJHITH XUMHUYECKUH OSKCIIEPUMEHT
(mpeBpalieHuss OpraHUYecKUX BEUIECTB MPH HATPEBAaHUU, MOTyUYEHUE
STHJICHA W W3YYCHHE €ro CBOWCTB, KAYECTBCHHBIC pEaKIMHA Ha
aNBIETUABI, KpaxMal, YKCYCHYIO KHCIIOTY; JEHATyparus OelKoB IMpH
HarpeBaHUM, IBETHBIC PEaKIUy OCIKOB; MPOBOINTH PEaKIUU MOHHOTO
oOMeHa, OTpeeTsTh CPEy BOJHBIX PACTBOPOB, KAUSCTBEHHBIC PEAKIHH
Ha cynb(aT-, KapOOHAT- W XIJIOPHA-aHWOHBI, HA KAaTHOH aMMOHHS,
pemarh JKCHOEpUMEHTalbHbIE 3aJayd Mo TeMaM 'Mertamisl" u
"HemeTamiel") B COOTBETCTBHM C NpaBHJIAMH TEXHUKH 0€30MaCHOCTH
mpu OOpalieHHH ¢ BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAHHEM;
MPEJCTaBIATh PE3YNbTaThl XUMHUYECKOTO OKCIEpHMEHTa B (opme
3alUCH YPaBHEHHH COOTBETCTBYIOIIUX peakiuid U (HOPMYIHPOBATH
BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTAaTOB

OK 07. CopneiicTBoBaTh
COXpaHEHHIO

OKpy Xaromen cpebl,
pecypcocOepeReHutIo,
MPUMEHATh 3HaHUS 00
U3MCHCHUU KIIUMaTa,
MPHUHIUITE  OEPEkKITUBOTO
MIPOU3BOJICTBA,

B 00s1acTH 3K0/10r14Y€CKOro BOCIIMTAHMUS:

- c(hOpMHPOBAHHOCTh JKOJOTHUECKON KYyJIbTYPhI, TIOHUMAaHUE BIUSHUS
COIMAITBHO-)KOHOMHYECKUX TIPOIIECCOB HA COCTOSHHUE MPHUPOIHON u
COLIMAJIBHOW CpeJibl, OCO3HAHME TII00ATBHOTO XapakTepa IKOJOTMYECKUX
pooeM;

- IUTAHUPOBAHHE W OCYIIECTBIICHUE NCHCTBUH B OKpYXKAIOIICH cpele Ha
OCHOBE 3HAHUS IIeJICH YCTOWYMBOTO PAa3BUTHS YCIIOBCUCCTBA;

AKTUBHOC HEMPUSATUE NEHCTBUH, MPUHOCSIINX BPEI OKPYKAIOLIEH cpeae;

- chopMUpOBaTH TPEACTABICHUSI: O XHUMHYECKOH COCTaBISIOMIEH
GCTGCTBGHHOHaquOﬁ KapTHUHBI MUpa, pOJIM XUMHUU B IIO3HAHUN SIBIICHUU
IpHUpOABI, B (OPMHUPOBAHUHM MBIIUICHUS M KYJIBTYPHl JIMYHOCTH, €€
(YHKITMOHATIBHOW ~ TPaMOTHOCTH, HEOOXOIWMOW IS peUIeHHs
MMPaKTUYCCKUX 3aJla4 U DOKOJIOTMYCCKU 000OCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0pPOBBIO U IPUPOJIHOM cpese;

- yMeThb COONIOJATh TMpaBHJIa HKOJOTHYECKH IEJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOW NEATCIBHOCTH B LENSAX COXPAHCHUS




3¢ GEeKTHBHO NIeHCTBOBATH
B Ype3BbIUANHBIX
CUTYaIUSIX

- YMEHHE MPOTHO3UPOBATh HEOIArOMPUSATHBIC YKOJIOTHUSCKUE TIOCIICACTBUS
NIpeANPUHUMAEMBIX JEHCTBUI, IPENOTBPALLATh UX;

- pacIIpeHne OIBITA ACATEIFHOCTH SKOJIOTHIECKOI HAIIPaBICHHOCTH;

- OBJIQJICHYE HAaBBIKAMH yUeOHO-UCCIIEIOBATENECKOM, IPOCKTHOM 1
COIIMAJIBHON ICATCIHLHOCTH,

CBOETO 37I0POBbS M OKpY)KaloLled NPUPOAHOW Cpedbl; YUYUTBIBATh
OTIACHOCTh BO3JICHCTBHS Ha KUBBIE OPTaHU3MBbI OIIPE/ICIICHHBIX BELIECTB,
MOHMMAs CMBICJI TIOKa3aTels IPEeNIbHOM NOIMyCTUMOMN KOHIIEHTPALUH




2. CTPYKTYPA U COJEPKAHUE OBIIIEOBPA30OBATEJILHOM
JANCHUITJINHBI

2.1. O0beM TMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bua yueOHoii padboThl O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM 1M CIHIIIMHbI 80

B T.4. B ()opMe NPAKTHYECKOIl MOATOTOBKH 14

BT. 4..

TEOpeTHIEeCKoe 00yICHHE 40
MPAKTUYECKHUE 3aHATHS 30
CamocrosiTesbHas padoTa 8
Koncyabranuun -
IIpome:xyTouyHast arrecranus (AuddepeHIMPOBAHHBIN 324€T) 2




2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCHUTLINHBI

HaumeHnoBaHue pa3aeios
H TEM

Couepmalme u (l)OpM])I OpraHu3anvu 1eAATeJIbHOCTH oﬁyqaloumxcﬂ

Oo0bem, akan. 4/
B TOM 4HcCJIe B
¢opme
NPaKTHYECKOi
MOJATO0TOBKH,
aKa. 4

Koabl koMneTeHIIni,
¢popmupoBanuro
KOTOPBIX
€roco0CcTBYET 3JIeMEeHT
MPOrPaMMBbI

1

3

4

Pa3nen 1. OcHOBBI CTPpOEHH

1 BCHICCTBA

712

Tema 1.1. Ctpoenue

Coaep:kanue yue0HOro MaTepuaja

5/1

aTOMOB XMMHWYCCKHUX

Teopernueckoe o0yueHne

3JIEMEHTOB U IIpUpoJa
XUMHUYECKOH CBSI3H

CoBpeMeHHast MOJieNib CTpOoeHUs aromMa. CUMBOJIMYECKUHN S3BIK XUMHUH. XUMHUYECKHHA DJIEMEHT.
OnexTpoHHas KOHGurypamust atoma. Kiaccudukaims XHMHYECKHX 3JIeMEeHTOB (s-, p-, d-
3JIeMEHTHI). BaneHTHbIe 37eKTpoHBI. BalleHTHOCTh. DJNEeKTpOHHas MPUpOAa XUMUYECKOI CBS3M.
ONeKTPOOTPHUIIATEIBHOCT. BUIBl XMMHUYeCKOll CBs3U (KOBaJeHTHas, MOHHAs, MeTajIMdecKas,
BOJIOPOJIHASI) U CITOCOOBI e¢ 00pa3oBaHuUs

HpaKanecmle 3AHATHSA

Pemenne 3agaHuii Ha UCHOJB30BAHHE XMMHMYECKONM CHMBOJMKM M Ha3BaHUM COEJIUMHEHUH IO
HOMEHKJIAType MEXIYHAPOIHOI'O COK3a TEOPETUUYECKOW M NMPUKIAJAHON XUMHUHU U TPUBHAIBHBIX
Ha3BaHUHA JJIsI COCTABIICHUS XHMHYECKHX (OPMYIT JBYXaTOMHBIX COCIOHHEHUH (OKCHJIOB,
CyIb(QUIOB, THAPUIOB U T.I.) i IPYTUX HEOPTaHMYECKIX COCANHCHUN OTACTHHBIX KIaCCOB.
IIpakTuueckue 3aJaHUsl Ha YCTAaHOBJIEHUE CBA3M MEXAY CTPOCHHEM aTOMOB XHMUYECKHUX
3JIEMEHTOB U NEPUOJMUECKUM M3MEHEHUEM CBOWMCTB XMMHUUYECKUX HJIEMEHTOB U MX COCAUHEHHUN B
COOTBETCTBUHU C nosioxkeHreM B [lepuoanueckoi cucteme.

CamocrosiTenbHasi padora

OK 01

Tema 1.2. [lepuoauueckuit

Coaep:xanue yueO0HOro MaTepuaJja

2/1

3aKkoH 1 Tabmuna J[.W.

Teopernueckoe o0yuyeHne

MenpeneeBa

Ilepuonuueckas cucrema xumuueckux saemeHToB [[.M. MenaeneeBa. Du3MUeCKUil CMBICT
Ilepnomuueckoro 3akona J[.I. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHSI CBOHCTB XHMHUECKUX
AJIEMEHTOB, 00pa3yeMbIX WMHU TMPOCTHIX M CIOXHBIX BEIIECTB B COOTBETCTBUHU C TOJOKEHHUEM
XUMHUYecKoro anemeHTa B [lepuoguueckoi cucteMe. MUpPOBO33peHUECKOE M HAYYHOE 3HAYCHUE
[Mepuoanueckoro 3akona J[.M. Menneneesa. IIporunossr .M. MenneneeBa. OTKpHITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

HpaKanecKne 3aHATHUSA

Perrenue npakTHKO-OPUEHTHPOBAHHBIX TEOPETUICCKUX 3aJaHUI Ha XapaKTEPU3AIUI0 XUMHUECKUX
3JIeMEHTOB «MeTauInYeCKie/HEeMETATNYECKUE CBOMCTBA, 3IICKTPOOTPUIIATEIIFHOCTh XHMUYECKHAX
9JIEMEHTOB B COOTBETCTBUHU C HX DJIEKTPOHHBIM CTPOECHHUEM U IOJIOKEHHEM B TNEPUOIUYECKON
cucTeMe XuMudeckux 3nmemenToB J[.M. MenngeneeBay»

CamocrosiTe1bHasi padoTa

OK 01
OK 02

Pa3zjnen 2. Xumu4ueckue peakuuu

11/2
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Tema 2.1. Tumnst ConeprxaHue y4eGHOro MaTepuaJjia 4/1 OK 01
XMMHYECKHUX PEaKIui TeopeTnueckoe o0yueHue
Knaccudukanus © THIBI XMMHYECKHX pEAKOMH C yYacTHEM HEOPTaHWYECKHX BEIECTB.
CocraBieHre YpaBHEHHUH Peaknii COeAMHEHS, PAa3lIOKECHHS, 3aMEICHHA, OOMEHA, B T.4. PEaKIIi
TOPEHHs, OKHCIICHUA-BOCCTAHOBICHHSA. YPAaBHEHHS OKHCICHHUSA-BOCCTaHOBICHMSA. CTemneHb 2
okucieHnsa. OKuciuTens M BoccTaHOBUTENb. COCTaBIGHHE M ypPaBHUBAHHUE OKHCIMTEIHHO-
BOCCTAHOBUTEIBHBIX  pEAKIMH  METOAOM  3JEKTpoHHoro  Oamanca.  OKHCIMTEIBHO-
BOCCTaHOBUTEJIbHBIC PEaKIMU B TPHPOE, IPONU3BOJCTBEHHBIX MPOLECCaX M KU3HEACATEIbHOCTH
OpPTraHU3MOB
IIpakTHyeckHne 3aHATHSA
KonnuectBeHHbIe OTHOIIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMHUHU U PacyeThl
M0 ypaBHEHMSIM XHMHYECKHUX peakuuii. Mosp Kak eJInHHIA KOJIMYeCTBa BellecTBa. MousipHast 2
Macca. 3aKOHBI COXPaHEHMS MacChl W DHEpruu. 3aKoH ABoraiapo. MoOJsIpHBIH 00bEM Ta3oB.
OTHOcHTEIbHAs IUIOTHOCTh Tra3oB. PacueTel 1o YpaBHCHUAM XUMHUYCCKUX peaKL[I/Iﬁ C
MCIIOJIb30BAaHHEM Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS) T'a30B, KOJIMYECTBA BEIIECTBA
CamocrosiTe1bHasi padoTa -
Tema 2.2. Copep:xaHue y4eO0HOro MaTepuaJia 7/1 OK 01
DNEKTPOTUTHYECKAS Teopernueckoe o0yueHue OK 04
JUCCOLMALUSA 1 HOHHBIN Teopusi dMEKTPONUTUUECKON Jucconuanvu. WMOHBI. DNEKTPONUTHI, HEIJIEKTPOIHUTHL. Peakuuun 2
00MeH noHHOro oOmena. CocTaBlieHHE peakUuii MOHHOTO OOMEHa MyTeM COCTAaBICHUS MX MOJHBIX H
COKpAIICHHBIX HOHHBIX ypaBHeHHH. KHCIIOTHO-OCHOBHBIE PEaKIH.
IIpakTuyeckue 3aHATHS
CocraBnenune peakuiit nvorHoro ooMeHa. Konrponpaas padora Nel «CtpoeHue BerecTBa u 3
XUMHUYCCKHC PCAKITUN
CamocrosiTe1bHasi padora
JlabopaTopHas paboTa “THITE XUMHIESCKUX PEaKITHiA”.
HccnenoBanue THUIOB (1O COCTaBY M KOJHYECTBY MCXOIHBIX M OOpa3yIOIIMXCA BEUIECTB) U 2
MPU3HAKOB XMMHUYECKHX peakuuil. [IpoBenenne peaknuif HOHHOTO OOMEHA, OIpPEeNICHHE CPEbl
BOJIHBIX PaCTBOPOB. 3aJIaHus HA COCTaBJICHUE MOHHBIX PEaKIUi
Pa3nen 3. CTpoeHne U CBOIICTBA HEOPraHUYECKHMX BellleCTB 16/2
Tema 3.1. Knaccudukanus, | Comep:kanue yueOHOro MaTepuaJia 4/- OK 01
HOMEHKIIaTypa u cTpoeHne | TeopeTnueckoe 00yvyeHue OK 02
HEOpPraHU4YeCKHUX BeIeCTB | [Ipeamer Heopranumueckod xumum. Kraccuduxanus HeopraHmdeckux BemiecTB. lIpocTeie u
CJIOKHBIC BCIICCTBA. OCHOBHBIE KJIACCHI CJIOJKHBIX BCHICCTB (OKCI/I}II)I, TUAPOKCHUbBI, KHUCJIOTHI,
coiu). B3auMOCBS3b  HEOPraHMYECKHX  BeIIeCTB. ArperaTHble COCTOSIHUSI — BEIIECTBa. 2

Kpucramnmugeckne u amopdHble BemecTBa. THOBI KPUCTAUIMYECKUX PpEIIeTOK (aToMHas,
MOJIEKYJIsIpHasi, HOHHAs, METaJUIMYecKas). 3aBUCUMOCTh (PU3NUECKUX CBOWCTB BEIECTBA OT THIA
KPHCTAIINUECKOH pelIeTKU. 3aBUCUMOCTb XMMUUECKOM aKTUBHOCTHU BELECTB OT BUJJA XUMUUECKOM
CBSI3Y U TUIIA KPUCTAJUIMYECKO penteTky. [IpuunHb MHOT000Opasys BENIeCTB

IIpakTHyeckne 3aHATHSA
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HomeHnkiaTypa HeOpraHMYeCKMX BEIECTB: Ha3BaHWE BELIECTBA, HCXONS U3 HX XHUMHYECKOH
(GOpMyINBI, MM COCTaBICHHE XUMHUYECKOW (OPMyJNBI, HCXOAS W3 Ha3BaHUS BeLIECTBA IO
mexxayHapoasoit (MIOITAK) nnn TpuBHansHON HOMEHKIAaType. Pemrenne mpakTHIecKuX 3aIaHuit
no KiaccuuKanuy, HOMEHKJIAType W XUMHUYeCKUM (opMysaM HEOPTaHMYECKUX BEILECTB

pa3NUYHBIX KiaccoB (YrapHBIM Ta3, YIJIEKHCIBIH Ta3, aMMHaK, TalleHas H3BECTb, HeTalleHas 2
U3BECTh, NUTHEBAsI COAA W JIPYTMX): Ha3blBaThb M COCTABIATH (DOPMYJIBI XMMHUYECKHX BELIECTB,
OIpeeATh NPUHAIICIKHOCTS K Kilaccy. MIcTOYHMKN XUMIYecKoi nHpOopManuy (CpeacTB MacCoOBOH
undopmanun, cets UurepHer u apyrue). Ilonck nHGOpManmm o Ha3BaHUSIM, HICHTUPHKATOPAM,
CTPYKTYPHBIM (hopMyam
CamocTosiTe1bHasi padoTa -
Tema 3.2. ®usuxo- Copep:xanue y4eO0HOro MaTepraJia 8/1 OK 01
XMMHYECKHE CBOUCTBA Teopernueckoe o0yueHne OK 02
HCOPraHMYCCKUX BEIIECTB | Mertamisl. OOmue Qu3nyueckue U XUMHUYECKHE CBOHCTBA MeTautoB. CrocoObl MOJTYYCHUS.
3HayeHre METAIJIOB M HEMETALUIOB B npupoaec U KUBHCACATCIbHOCTU YCJIOBCKA U OPraHM3MOB.
Koppo3us MeTamuioB: BHABI KOPPO3UH, CHOCOOBI 3alIUTHl METAJUIOB OT KOppo3uu. Hemertamsl.
Oo6mme Gpu3HuecKue U XMMUIECKUE CBOICTBA HeMeTasuloB. THUITHYHBIC CBO¥CTBA HeMeTauoB V- 6
VII rpynm. Knaccudukaiius 1 HOMEHKIIaTypa COSTUHEHU HeMeTautoB. KpyroBopoThl GHOTeHHBIX
JJIEMEHTOB B Tpupojae. XWMHYCCKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYCCKUX BEIIECTB
(oKCcHOOB, THIPOKCUIOB, KACIOT, COJNEH H JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB IPOCTHIX
BEIIECTB, BOJOPOJHBIX COCTHHCHHH, BRICIIUX OKCHJOB U THAPOKCHIIOB
IIpakTHyecKkue 3aHATHS
CocraBieHre YpaBHECHIH XUMHUIECKUX PEAKIUi C YIACTHEM IPOCTHIX U CI0KHBIX HEOPTaHUICCKHAX
BEIIIECTB: METAJNIOB M HEMETAJUIOB; OKCHIOB METaJIOB, HEMETAIIOB W aM(pOTEPHBIX 3JIECMEHTOB;
HEOPTaHMYECKUX KHUCIIOT, OCHOBAaHWA M aM(OTEPHBIX THAPOKCHIOB; HEOPTraHHYECKHX COJICH, 2
XapaKTePU3YIOIINX UX CBOWCTBA.
Pemrenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOWCTBA, COCTAB, MOIYYECHUE
1 0e30macHOe HCIOJIB30BAaHHE BAaXKHEHIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JIeSITETIbHOCTH YeJI0BEKa
CamocTosiTe1bHasi padoTa -
Tema 3.3. Unentuduxanusa | ComepkaHue y4eGHOTro MaTepuaia 4/1 OK 01
HeopraHudeckux BemecTs | Teopernueckoe odyueHne - OK 02
IpakTHYecKHe 3aHATHS ) OK 04
KonTponbaas pabota No2 «CBoiicTBa HEOPTaHUYECKUX BEIECTBY»
CamocTosiTe1bHasi padoTa
Jlaboparopras pabota «aeHTH)UKAINS HEOPTAHUIECKUX BEUIECTBY.
Pemenne OKCIICPUMEHTAJIBHBIX 3a7a4 110 XUMHYCCKUM CBOMCTBAM METAJJIOB U HEMCTAJIOB, IIO
PacIo3HaBaHUIO U MOJTyYEHHIO COCTMHEHNH METaJIOB M HEMETAJUIOB. 2
Wnentndukanns HEOPraHMYECKUX BELIECTB C UCHOIB30BaHUEM HX (PU3NKO-XMMHUUECKHX CBOMCTB,
XapaKTepHBIX KaYeCTBEHHBIX peakiii. KauecTBeHHBIC peakiiu Ha CyIb(ar-, KapOOHAT- U XJIIOPUJI-
AQHUOHBI, Ha KATHOH aMMOHUS
Pasnen 4. CTpoeHnne U CBOICTBA OPraHUYECKHX BellleCTB 30/2
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Tewma 4.1. Knmaccudukanmus,
CTpOCHHE 1 HOMEHKJIATypa
OpraHUYeCKUX BEIIECTB

Copep:xaHue y4eOHOr0 MaTepuaJa

6/-

Teopernueckoe o0yueHne

IlosiBneHue U pa3BUTHE OPraHUYECKON XUMHUU Kak Hayku. [Ipenmer oprannyeckoit xumuu. Mecto
U 3HaY€HHE OPraHWYECKONl XMMHH B CHCTEME €CTECTBEHHBIX HayK. XHUMHUYECKOE CTPOCHHUE KaK
MOPSJOK COCAWHEHHS aTOMOB B MOJICKYJIE COTJIACHO MX BaJCHTHOCTH. OCHOBHBIE ITOJIOKEHHS
TEOPHH XUMHUUECKOTO CTPOEHUs OpraHndeckux coeauneHnit A.M. bytnepoBa. Yrnepoasslii ckenet
OpPraHUYECKOM MOJeKynbl. 3aBUCHMOCTb CBOMCTB BEIECTB OT XMMHYECKOIO CTPOCHUS MOJIEKYII.
Wzomepuss u wnzomepbl. [lomsitne o ¢yHknuoHansHOW rTpynme. Pangukan. [TpuHOMIB
Kiaccu(UKAMM OpPraHMYECKUX COeNUHEHHH. MexayHaposHas HOMEHKIATypa M IIPHHIHIIBI
HOMEHKJIATYypbl OpraHudYeckux coequHeHud. [loHsTHe 00 a3oTcoAepKalMx COCIUHEHHMSX,
OMOJIOrMYecKH aKTUBHBIX BelllecTBaX (yrieBojax, KUpax, Oenkax M Ap.), BHICOKOMOJEKYJISPHBIX
COEIMHEHMIX (MOHOMED, TIOJIUMED, CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

Homenknarypa opraHM4ecKnX COSANHEHUH OTAEIBHBIX KIACCOB (HACHIICHHBIC, HEHACHIIICHHBIC U
apOMaTHYECKUE YIIIEBOJOPOABI, CIIUPTHI, (PEHOIBI, adbJETH/IbI, KETOHBI, KAPOOHOBBIC KHCIOTHI H
np.) CocTtaBieHHE NONHBIX W COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHHYECKHX BEIIECTB
OTAETBHBIX KIACCOB, NCIIOJIB3Ys MX HA3BaHMS 110 CHCTEMATHYECKOI 1 TPUBHAIBHOW HOMEHKIIAType
(aTHneH, aneTwieH, INUIEpHH, (eHous, GopMalTbaeruy, yKCyCHas KHCIOTa, TMHOuH). PacdeTs
npocreieii popMyIbl OpraHMIEcKO MOJICKYJIBI, HCXOSI U3 3JIEMEHTHOTO cocTasa (B %)

CamocTosiTeJibHasi padoTa

OK 01

Tema 4.2. CpoiicTBa
OpPTraHUYECKUX COEIUHEHUN

Coaep:xanue y4e0HOr0 MaTepuaja

17/1

TeopeTrnuyeckoe o0yueHmne

OU3NKO-XUMHYECKHAE CBOWCTBA OPraHUYECKUX COEAMHECHUH OTAENBHBIX KJIAaccoB (0COOCHHOCTH
KinaccuuKay U HOMEHKJIATypbl BHYTPH Kiacca; FOMOJOTHUECKHH psii U obmast GopmyIa;
n3oMepusi; pu3nyecKre CBOWCTBA; XUMHYECKHE CBOMCTBA; CIIOCOOHI MOTyUeHHS):
— IpeaenbHbIe YTIIEBOJOPOIB! (aJKaHbI M IUKJIOANKaHbl). 'opeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
HUCTOYHUKOB TeIJIa B TIPOMBINUIEHHOCTH U ObITy. CBOHCTBa NPUPOAHBIX YTIEBOAOPOIOB,
HaXO’KJCHHE B MIPUPOJIE U IPUMEHEHNE aJIKaHOB;
— HempeAesbHbIe (IKEHBI, alKHHBl M AJKaIUeHbl) U apoMaTH4YecKue yrieBoxopoisl. ['openne
aleTUIeHa KaK MICTOYHUK BBICOKOTEMIIEPATYPHOIO TNIAMEHHU AJIsl CBAPKU U PE3KH METAIIOB
— KHCIIOPOACOJEpKAIINE COeTUHEHHs (CIMPTHl W (DEHONBI, KapOOHOBBIE KHCJIOTHI M 3(QUPHI,
QJIBICTUBI U KETOHBI, KHPBI, yrieBoasl). [IpakTudeckoe MpuMeHEeHHE 3THIICHTIIMKOIIS, TIULEpHHA,
¢enona. Ilpumenenne Qopmanbaeruna, aneTaiblernaa, YKCYCHOM KHCIIOTHI. MbUla Kak COJH
BBICIIMX KapOOHOBBIX KHCIIOT. Motolue cBoiicTBa MbIIa
— a3oTcojepKaliie COCAWHEHHS (aMUHBI M aMHHOKHCIIOTHL, Oenku). BBICOKOMOIEKYIsIpHBIE
COeqMHEHUs (CHHTETHYeCKHEe W OHOJOTMYEeCKH-aKTUBHBIC). MOHOMEp, MOJIMMEp, CTPYKTYpHOE
3BeHO. [Tommepu3anys 3TuIeHa Kak OCHOBHOE HAIIPABIIEHUE €TI0 UCIIONIb30BAHMS.
T'eneTnueckas CBA3b MEKIY KJIACCAaMU OPraHUYECKUX COEIMHEHUI

11

HpaKaneclme 3aHATHUSA

CBoiicTBa OpraHMYECKNX COEIMHEHHWH OTIENbHBIX KJIACCOB (TPHBHAIBbHAS WM MEXIyHapOIHAs
HOMEHKJIaTypa, XHMHYECKHE CBOMCTBA, CHOCOOBI TIONYyYEHHs): TpeAenbHbIC (aJKaHBl W
ITUKJIOAJIKAHBI), HEMPeeIbHbIEe (aJIKSHbI, ATKIHBI M AJIKaIHCHBI) 1 apOMAaTHYECKHE YTIIEBOJOPOIHI,

OK 01
OK 02
OK 04
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criupThl U (DeHONBI, KapOOHOBBIE KHCIOTHI M O3GHpPBL, aIbJCTHUIBI M KETOHBl, AMUHBI H
AMUHOKHCIIOTBI, BBICOKOMOJICKYJSIDHBIC COCOUHEHUS. 3aJaHus Ha COCTaBJICHHUE YpaBHCHUH
XUMHYECKHX PEaKIUi ¢ y9acTHeM OPraHMYeCKHX BEIIECTB Ha OCHOBAaHHWH UX COCTAaBa U CTPOCHUSL.
CocraBneHne CXeM peakiuii (B TOM dYHCIE MO NPEAJIOKCHHBIM IIeTIOYKaM IIpeBpalleHHi),
XapaKTepU3yIOIUX XUMHYECKHE CBOIMCTBA OPraHWYECKHX COCAWHEHHWH OTACNIBHBIX KJIACCOB,
CHOCOOBI WX TIONy4EHWS] W Ha3BaHHE OPraHWYECKMX COCJMHEHHH [0 TPUBHAIBHOW WM
MEKIyHapOIHON CUCTEMAaTHYECKOH HOMEHKIIAType.

Pemienne TNpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUil Ha CBOMCTBA OPraHUYECKHX
COEIMHEHUH OTAEIBbHBIX KIaCCOB.

MonenrpoBaHue MOJIEKYJl 1 XHMHYECKUX TIPEBPAIeHUIT Ha IpUMepe TaHa, STHIICHA, alleTHIICHA 1

Ap.

CamocrosiTe1bHasi padoTa

Jlabopatopras pabota “TIpeBpalleHusi OpraHMYECKMX BEIISCTB Npu HarpeBanuu". [lomyuyeHwue
STHJICHA U M3YYEHHE €r0 CBOMCTB.

Tema 4.3.
Wnentndpukanms
OpPTaHUYECKUX BEIICCTB, HX
3HaYCHUE U IPUMEHCHUE B
OBITOBOM 1
TIPOU3BOJICTBEHHOM
JIEATEILHOCTH YEJIOBEKA

Copep:kaHue y4e0HOr0 MaTepuaJia

7/1

Teopernueckoe o0yyeHue

Buoopranmueckne coenuHeHus. IIpuMenenue m Owmonormdeckas posib yriaeBonoB. OkucieHue
YIJIEBOJOB — HMCTOYHUK SHEPTUH JKMBBIX OpraHm3MoB. OOnacTn NpUMEHEHHsS aMHHOKHCIOT.
[IpeBpammenns OenkoB NuIM B opraHu3Me. buomormdeckne ¢yHknmu Oenkos. bruonormueckue
¢yHKIMH KUPOB. Poslb OpraHNuecKoil XMMHHN B PEIICHUHN IPOOJIeM MHUIIEBOH 6e3onacHocTH. Pomb
OPTaHWYIECKON XMMUH B PELICHUH ITPOOIEM 3HEpreTHIECKOH 0€3011acHOCTH, B Pa3BUTHU MEIUIMHEI,
CO3/IaHMM HOBBIX MAaTepHUaloB, HOBBIX HCTOYHHMKOB OJHEPIUU (aJbTEpHATHUBHBIE HCTOYHHUKU
sHepruu). OmacHOCTh BO3JEHCTBUSA Ha JKUBBIE OPraHM3Mbl OPTaHHMUYECKUX BEIIECTB OTICIBHBIX
KJIacCOB (YTJIEBOJOPOBI, CIUPTHI, (PEHOJBI, XJIOPOPraHUYECKIE TPOU3BOAHBIC, aJIbIETHIBI U JIp.),
CMBICJI TOKA3aTeNsl MPEJeIbHO JOMYCTHUMOM KOHIICHTPALNU

HpaKTuqecmle 3AHATHHA

KonTponbaas pabota Ne3: «CTpyKTypa v CBOHCTBA OPTraHUYECKUX BEIIECTBY»

CamocTosiTe/ibHasi padoTa

JlabopatopHas pabota: “HaeHTH(UKAINS OPraHUUECKUX COSAMHEHHIH OTACIBHBIX KIIACCOB”
Vnentudukamnms OpPraHHYECKUX COCAMHEHHUH OTICIbHBIX KIAcCOB (HA MPHUMEPE albICTHJIOB,
Kpaxmalia, YKCYyCHON KUCJIOTHI, OEJIKOB U T.I1.) C UCTIOIh30BAaHUEM WX (DU3UKO-XUMHUYECKIX CBOMCTB
W XapaKTePHBIX Ka4eCTBCHHBIX peakiuil. JleHaTypanus Oenka mpu HarpeBaHuu. L[BeTHBIE peakin
OemkoB. Bo3HUKHOBEHHE aHANUTHYECKOTO CHUTHANIA C TOYKU 3PCHUS XUMHUYECKUX MPOIECCOB MPH
MPOTEKAHUH KAYEeCTBCHHOW pEaKkIMH, MO3BOJSIONECH HICHTU(UIIMPOBATE MPEIIOKCHHEIC
OpPraHUYECKHUE BEUICCTBA

OK 01
OK 02
OK 04

Pasznen 5. Kunernueckue u

TEPMOIHHAMNYICCKHE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYECCKHX pealcum?i

4/2

Tema 5.1. CkopocTb
XMMUYECKHX PEaKIUH.

Coaep:xanue yueO0HOro MaTepuaja

4/2

Teopernueckoe o0yuenne

OK 01
OK 02
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XHUMHUECKOE paBHOBECHE

CKOpOCTh peaknuy, ee 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB: IPHPOIBI PEarupyroMuX BELIECTB,
KOHIICHTPAI[NH PEarnpyroIluX BELIECTB, TEMIEPATyphl W IIIOMAAN PEAKIIMOHHON MOBEPXHOCTH.
TemmoBeie 3P HEKTH XUMHYSCKIX pEakIUid. DK30- M dHIOTepMHYecKrue peakiuu. OOpaTuMocTh
peakmuii. XMMHYECKOE pPaBHOBECHE M €r0 CMEIIEHHWE IO/ JEHCTBHEM pPa3lUYHBIX (PaKTOpOB
(KOHIIEHTpanusi pearcHTOB WM NPOAYKTOB PEaKIWH, IABICHHE, TEMIlepaTypa) Al CO3AaHHA
ONTHMAJIBHBIX YCIIOBHH NMpOTEKaHHst XuMudeckux npoueccos. [punimn Jle IlaTternse

IIpakTHyeckHne 3aHATHSA

Pemienue MPaKTUKO-OPHUCHTUPOBAHHBIX 3aJlaHUM Ha aHaIu3 (baKTOpOB, BIIMAKOIIUX HAa UBMCHCHHUC
CKOpPOCTH XHUMHUYECKOM peakuuu, B T.4. C MO3UIUMN KOJIOTHYECKHU uenecooGpaworo IOBCACHUS B

OBITY ¥ TPYIOBOI1 IS TEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 30POBbS U OKPYXKAIOLIEH NPUPOTHOM 2
cpenbl.-PelieHre NpakTHKO-OPUEHTHPOBAHHBIX 33JaHui Ha npuMeHenue npuHnuna Jle-Illarense
JUISL HAXOXKACHUSI HAlIPaBJICHUS! CMEILCHNSI pAaBHOBECHSI XUMHYECKOW PeakIMy U aHaiu3 (hakTopoB,
BJIMAIOMINX Ha CMCIICHUEC XUMHNYCCKOT'O paBHOBECHS
CamocrosiTe1bHasi padoTa -
Pa3nea 6. PacTBopbI 42
Tema 6.1. ConeprkaHue y4eGHOT0 MaTepuaJja 3/2 OK 01
[MousTHE O pacTBOpax Teopernueckoe o0yueHne OK 02
PacTBOpeHue Kak GpU3MKO-XUMHUIECKui pouecc. Pactopsl. CocoObl MPUTOTOBJIEHUS PACTBOPOB. OK 07
PactBopumocTs. MaccoBast 7o pacTBOpeHHOTO BemiecTBa. CMBICT TIOKa3aTeNs IIPENENbHO
JOITyCTUMON KOHIICHTPAllMd W €r0 HCIOJB30BAaHWE B OIIGHKE SKOJOTHYECKOH OE30MacHOCTH. 2
[IpaBmia 3KOJIOTHYECKH IeTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOU NEATEIHHOCTH B LEIIX
COXpPaHCHHSI CBOCTO 3JIOPOBBSI M OKpPY’KAIOIICH MPHUPOJHON Cpedbl, OMacHOCTb BO3ICHCTBUS Ha
JKUBBIC OPTaHU3MBI OMPEICIICHHBIX BEIISCTB.
IIpakTHyeckHne 3aHATHSA
Pemenne mpakTHKO-OPUCHTHPOBAHHBIX PACUYCTHBIX 33JlaHUM HA PACTBOPHI, HCIIONB3YEMBIC B 1
OBITOBOM 1 MPOU3BOACTBEHHOH IS TEILHOCTH YEJIOBEKA
CamocTosiTe1bHasi padoTa -
Tema 6.2. UccnenoBanue | Comep:kaHue y4eOHOro MaTepuaJia 1/- OK 01
CBOICTB pacTBOPOB Teoperuueckoe o0yueHne - OK 02
IpakTHYecKue 3aHATHS - OK 04
CamocrosiTe1bHasi padoTa
Jlaboparopnas pabota «llpuroroBieHue pacTBopoB». lIpUroToBIeHHE pPACTBOPOB 3aJaHHOMN 1
(MaccoBolf, %) KOHIEHTparuu (C NMPaKTHKO-OPHEHTUPOBAHHBIMHM BOIPOCAMH) U ONpEAeICHUE
cpelsl BOJHBIX PacTBOPOB. Pemenne 3ajau Ha NPUTOTOBICHNUE PACTBOPOB
Pa3nes 7. Xumus B ObITY H IPOU3BOJCTBEHHON AeSITEILHOCTH YeJ0BEeKa 6/2
Tema 7.1. Xumusti B 6biTy 1 | CopepkaHue y4eGHOro MaTepuaJjia 6/2 OK 01
HPOU3BOJICTBEHHOM TeopeTuueckoe o0yueHne OK 02
JACATCIIbHOCTH YCJIOBCKA Hogeiliune pocTukeHUsT XUMHUYECKOM HayKM W XHUMHUYECKOM TexHojoruu. Ponb Xxumuum B OK 04
00eCTieYeHNN IKOIOTUIECKOH, YHEPTeTHUECKON M MUIIEBOH OE€30MaCHOCTH, Pa3BUTHH MEIUIMHEL. 2 OK 07

[IpaBuna moncka W aHaNM3a XUMHUYECKOW MH(OpMAIK M3 pazIMYHBIX MCTOYHUKOB (HaydHas W

yaeOHO-Hay4YHasl JTUTEepaTypa, CPeICTBA MACCOBOM MHpOpManuy, ceTb VIHTepHET)
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HpaKanecKne 3aHATHSA

[Momck m aHANMN3 KEMCOB O MPUMEHEHNN XMMHYECKHUX BEIIECTB M TEXHOJIOTUH ¢ y4eToM Oymymieit
npodecCHOHANIBHON ~ AEATENPHOCTH 10 TEMaM: BAaXKHEHIINE CTPOWTENBHBIE MaTepHabl,

KOHCTPYKLIIMOHHBIE MaTephabl, KpPacKH, CTEKJIO, KEpaMHKa, MaTEepHaJbl ISl 3JIEKTPOHHUKH, 4

HaHOMATEpHaNbl, TEKCTHIbHBIC BOJIOKHA, MCTOYHHWKU SHEPTHH, OPTaHWYECKHE W MUHEpalbHBIC

yIoOpeHHs, IEKAPCTBECHHBIE BELIECTBA, OBITOBAS XHUMUSI.

3amuTa: [lpencTaBieHue pe3yabTaToB peleHns] KeHCoB B popMe MUHHU-/IOKIIA/Ia C TIpe3eHTaluel

CamocrosiTe1bHasi padoTa -
KoncyabTanuu -
IIpomeskyTouHas arTecTanus (AnddepeHIUPOBAHHBIN 324ET) 2

Bcero: 80
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3. YCJIOBHUSI PEAJIU3AIIAU TIPOTPAMMBI OBILIEOBPA3OBATEJILHOM
JTUCLHUTIIMHBI
3.1. TpCﬁOBaHl/Iﬂ K MUHUMAJIbHOMY MaTe€PUAJIBHO-TEXHUICCKOMY 00eCcImeYeHUI0

- VYuebHas aymuTopws I TPOBEACHHMS YYCOHBIX 3aHATHN, OCHAIICHHAS
000py/IOBaHUEM M TEXHUYECKUMHU CpPEICTBAaMU OOYYEHHUS: KOMIUICKT y4eOHOMl MeOenu,
JI0CKa, TEXHUYECKUE CpelICTBA 00yUEeHUS (MIPOSKTOP MOABECHOM, KOMIIBIOTEP CTAIIMOHAPHBIHI
- MOHOOJIOK)

- Tlomemenue st caMOCTOSITENIbHOM paboThl oOydaromuxcs, (B TOM YHCIEe IS
CaMOCTOSTEIIbHON PaOOThI NJIi WHBAIMIOB W JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH )
OCHAII[EHHOE KOMITBIOTEPHON TEXHUKOW, MOAKIIOUEHHOW K cetu MHTepHeTr, obecrnedeHo
JOCTYTIOM K 3JICKTPOHHOW HHGOpPMaIlMOHHO-00pa3oBaTesibHON cpejie ['ocyaapcTBEeHHOTO
YHUBEpPCUTETa TMpocBelieHus. [lepcoHallbHbIe KOMIMBIOTEPHI C MOAKIIOYEHHEM K CETH
WNuTtepHer m oOecrieyeHUEM JOCTyINa K 3JEKTPOHHBIM OHUOIMOTEKaM U B 3JIEKTPOHHYIO
uH(opMamoHHO- oOpa3oBarenbHyl0 cpeny YHuBepcurtera. Jlocka. I[Iporpammuoe
obOecrieuenue: JluieH3noHHoe TmporpaMmHoe obecneueHue: 3apyoOexHoe: Microsoft
Windows, Microsoft Office OteuectBennoe: Kaspersky Endpoint Security CBoGomHO
pacmpocTpaHseMoe IporpaMMHoOe obOecrieuenue: 3apyoeknoe: Google Chrome, 7-zip
OteuectBennoe: OMC Ilneep (st Bocnpou3BeeHHsT DIIEKTPOHHBIX YueOHbIXx Momyneit)
Nudopmanmonnsie CIIPaBOYHbBIE CHUCTEMBI: Cucrema «Koncynsrantllimroc»
ITpodeccrnonanpabie 0a3bl TaHHBIX: fgosvo.ru pravo.gov.ru www.edu.ru

- VYuyeOHas ayauTOopusi [ TPOBEACHUS Y4YEOHBIX 3aHATUN, OCHAICHHas
000pyJJOBaHUEM M TEXHUYECKHUMH CpPEJICTBAMH OOYyYEHMS: KOMIUIEKT Yy4yeOHOU MmebOenu,
JIOCKa MapKepHasi, MepCOHaJbHbIA KoMIbioTep (HOYyTOYK), IlepeHocHOe o00opymoBaHue:
MUKpPOCKOIIbI MHKMeEJ-5, CEeKTPOCKOI, MEKTPO(POTOMETpP, peaKTUBbI (KUCIOTHI, IETOYH,
COJIM, METaJUIbl, CIUPTHI, AMUHOKHUCIIOTHI CyXHU€E), XUMHUYECKas 1ocy/ia (MepHbI€ IIUIHH]IPBI,
CTaKaHbl, KOJIObI, (hapdhopoBbIe Yaliu, CTYNKH ), OaHs BOASHAS C INTUTKOMN, SJICKTUBHBIC CPEIbI
IUIA BBIJCJICHUS] IIMIeJUT M CaJbMOHEIJI, UCTOYHHMKH MOCTOSIHHOTO TOKa, BupTyaiabHBIN
yueOHbIi komruieke ""AnaTomuueckuii atiac 4.0"/1, TumoBeie MpogeCcCHOHATBHBIC MOJICIIH:
MOJZIeJIb MAaTKH W SIMYHHUKA, MOJIEIb MPEACTATENIbHON Kelie3bl U SMYKa, MOJENb T'OJIOBBI B
paspese, MOJENb MBI TOJOBBI, MOJENIb JErKUX, MOJEIU OTIEJIOB MO3BOHOYHHUKA U
OTJIETIbHBIX MO3BOHKOB YEJOBEKA, MOJIEIN IO YpPOJIOTHUHU, MOJAENIU CepAla U COCYAUCTOU
CUCTEMBI, MOJIETIN OT/IETbHBIX KOCTEH YesI0OBEKa, MOJIEIN CyCTaBOB, KUCTU U CTOIIBI YEJIOBEKaA,
MOJIETIM 4Yepemna 4YelloBeKa, yuyeOHble aHAaTOMHUYECKHE IUIAaCTUHATHI TKaHEH U OpraHoB
YeJI0BEKa: MBIIIIIBI CBOOOIHON BEpXHEW KOHEUHOCTH C TUICYEBBIM MOSICOM, MBIIIIIBI KHCTH,
MBIIIIBI CBOOOJHON HIKHEH KOHEYHOCTH, KOMIUIEKCHBIN Mpernapar: MeYeHb, >KeTYHBIN
My3bIpb, JKEIYAOK, OOJBIION CalbHHUK, KHIIEYHHK, JBEHAALATUIIEPCTHAs KHUIIKA,
MOJIKETYTIOUHAs JKeJie3a, CeJIe3eHKa; TOTAbHBIN MpenapaT cep/iia; OpOHXUAIbHOE JEPEBO C



OJIHMM JIETKMM; TOTAJIBHBIN IIpernapar roJIOBHOIO Mo3ra; llepenBHKHON HMHTEpaKTHBHBIN
anaromuueckuit crois «lluporos» Mogens I, anaTromuueckue monaenu (apTepuu roJ0BHOTO
MO3ra, OpOHXHAIBHOE JEPEBO C OJHUM JIETKHM, TOJCHOCTOIHBIM CYCTaB M COCIUHEHUS
KOCTEM CTOIIbI, TOJIOBHOM MO3I C JEMOHCTPALIMEN YEPENHBIX HEPBOB, T'OPU3OHTAIBHBIC
Cpe3bl TOJOBHOTO MO3ra Ha pasHbIX YpoBHAX (HaOop u3 4 cpe3oB), TOpTaHb, Tpaxes,
IIUTOBUIHAS YKeJe3a, KeJIy10K YeJIOBeKa C OOJIBIINM CAJIbHUKOM U MTONEPEYHON 000 10UHOM
KUIIKOM, MHTEPAKTUBHbBII aHATOMUYECKUH CTOJI, KOJEHHBIH CyCTaB (BCKPBIT), KOMILIEKC
BHYTPEHHHMX OPTaHOB C MUHBCIIUPOBAHHBIMU APTEPUSIMHU, JOKTEBOM CyCTaB, JIy4Ye3alsICTHBIA
CyCTaB M COEAMHEHHUS KOCTEH KUCTH, MOJEIb BHYTPEHHErO CTPOEHUS KHCTH, MOJEIb
TOJIOBHOTO MoO3ra 4ejoBeKa pa30opHas, MOJEIb TOPTaHU YEJOBEKAa, MOJEIb >KENylIKa
YeJI0BEKa, MOJIENb KEHCKOIO Ta3a, MOJENb JIETKOTO C TOPTAHbIO, MOJIEIb JIETOYHBIX JOJIEK C
KPOBEHOCHBIMH COCYJIaMH, MOZEJIb HOPMaJIbHOM CTOIbI, MOAEIIb CEp/Ila YEIOBEKA, IJICUEBOU
Y aKpOMHAJIbHO- KJIFOUWYHBIM CYCTaBbl, CATUTTAJIBHBIN pa3pe3 TOJIOBHOTO MO3ra, CEPALE C
KJIallaHaMH, CJieTnas KUIIKa C YepBeOOpa3HbIM OTPOCTKOM, COETMHEHUS pedep ¢ IpyIAHbIMU
MIO3BOHKAaMHU, COCYJIbl U HEPBBI T'OJIOBBI U LIEU TIyOOKHE, COCYbl U HEPBBI T'OJOBHI U IIEH
MTOBEPXHOCTHBIE, (PPOHTANIBHBIE PACHIMIIBI TOJIOBHOTO MO3T'a HA Pa3HbIX YPOBHIX (HA00p U3 5
MPO3pavyHBIX CPE30B), GPOHTANIBHBIE CPE3bl MO3Ta Ha Pa3HBIX YPOBHAX(HA0Op U3 5 Cpe3oB),
yepenHble HepBbl; KoMIuiekC  y4yeOHO-METOOUYECKUX MOCOOUH, CHUMYJISIIITUOHHBIX
MaTepuanoB, IUAAKTUYECKUX KOMIUIEKCOB JAMCLMIUIMH, KOMIUIEKC MYJIbTUMEAUIHOTO
o0opynoBaHusi, JIEMOHCTpAlMOHHOEe o0OopyaoBanue, llepeHocHoe oOOpynOBaHUE:
OJIHONTy4YeBOM  cmekTpodoromeTp  Dkpoc, KapmaHHbli  pH-meTp,  Kojopumerp,
Mukpojgo3aTopel 1-kan. 0,5-5 mn, murutan BN 42894, mukpomozaropsr 1-xan. 1-5
DragonLab, nentpudyra, tepmocrar Binder, BoasiHas Oanst Labtex, Becbl TeXHHUUYECKHE
ANDEK- 12001, Becsl ananmutuyeckue Acculab, xumuyeckas nocyaa (MepHble LHUIUHAPSI,
CTaKaHbl, KOJIObI, (pap(opoBbie YaliK, CTYIIKH), PEAKTUBbI, PAKOBHHA.

3.2. MupopmaniuoHHOe oOecnedeHne peaju3auu NporpaMmmbl

OcCHOBHBIE HCTOYHUKH
Jns nmpenonasarenei
1. Tabpuensn, O. C. Xumus. 10-i knacc. bazossrit ypoBens : yueOnuk / O. C. ['abpuernsis,
N.T. Octpoymos, C. A. CnagkoB. — 7-e u3f., ctep. - Mocksa : [Ipocsemienue, 2025.
2. TabpuensH, O. C. Xumus : 11 kiacc : 6a30BbIil ypoBeHs : yueoHuk / O.C. I'abpuernsH,
N.T". Octpoymos, C.A. CnankoB. — 6-e usg., crep. — Mocksa : [IpocBemenue, 2024.
3. Pymutuc, I'. E. Xumus. ba3oBblii ypoBeHb : y4yeOHUK JJisi 0Opa3oBaTEIbHBIX
OpraHu3aluii,  peaJu3yllux  00pa3oBaTelibHbIE  MOPOrpaMMbl  CPEIHETrO
npodeccuonansHoro oopazosanus / I'. E. Pymsutuc, @. I'. ®enpaman. — 2-e uzn., crep.
- Mocksa : IIpoceewienue, 2025.
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. Pameuxuii, A. M. Xumusa. ba3oBblii ypoBeHb. TpPEeHHUPOBOUHBIE W MPOBEPOUYHBIE
paboTel : yuyeOHOe TmocobOme, pa3paboTaHHOE B KOMIUIEKTE C YYEOHUKOM JIsI
o0pa3oBaTeNbHBIX OpTaHMW3AIUi, pPEATM3YIOMMUX O00pa30BaTEIbHBIE MPOTPAMMBI
cpennero npodeccruonansHOTO 0OpazoBanus / A. M. Papenkuii. — 2-e u3m., crep. -
Mockaa : [IpocBenienue, 2025.

g ctyneHToB

. I'abpuensn, O. C. Xumus. 10-ii kinacc. ba3osiii ypoBens : yueoHuk / O. C. 'abpuenss,
N. T'. Octpoymos, C. A. Cnaakos. — 7-e u3a., crep. - Mocksa : [Ipocsenienue, 2025.

. I'abpuensn, O. C. Xumus : 11 knacc : 6a30BbIi ypoBeHb : yueOHuk / O.C. ['abpuensH,
N.I". Octpoymos, C.A. CrnagkoB. — 6-¢ u3f., crep. — Mocksa : [IpocBenienue, 2024.

. Pymsutuc, I'. E. Xumusa. ba3oBblil ypoBeHb : Y4eOHHMK s 0Opa3oBaTeIbHBIX
OpraHu3alMii,  peaJu3yloIlMX  oOpa3oBaTelbHbIE  MPOrPaMMbl  CPEAHETO
npodeccuonansuoro oopazoanusi/ I'. E. Pynsurtuc, ®@. I'. ®enbaman. — 2-e uzj., ctep.
- Mockaga : IIpocBemenue, 2025.

JlonotHUTE IbHBbIE HCTOYHUKH

Jnsa npenonaBarenei
. AHdunorenoBa, . B. Xumus. bazoBbiii ypoenb: 10—11 kmaccel : yueOHUK 115
cpenHero obmiero oOpa3oBaHus [DnekTpoHHBIM pecype] / W. B. AndunoreHona,
A. B. ba6kos, B. A. TlonkoB. — 2-¢ u3a., uctp. u gomn. — Mocksa : U3gaTenscTBo
Opaiir, 2025.
. Hukonwckuii, A.b. Xumus: y4yeOHUK U  TPAKTUKyM JJIS  CPEAHETO
npodeccuoHaibHOr0 00pa3zoBanus [DnekTpoHHbll pecypc| / A. b. Hukonbckui,
A. B. CyBopoB. — 2-¢ u3n., mepepab. u momn. — Mocksa : M3gatensctBo FOpaidT,
2025.
OneitaukoB, H. H. Xumusi. Anroputmsl pemieHus 3a7a4 1 TeCTHI : yueOHOe ocooue
I cpenHero  mpodeCCHOHAIBLHOrO  00pa3oBaHMs [DACKTPOHHBIA  pecypc] [/
H. H. Oneitaukos, I'. II. MypaBseBa. — 3-¢ wu3d., ucnop. U A0 — MoOCKBa :
N3narensctBo FOpaiit, 2025.
. Xumusa. 3agayHuK : ydeOHOe TmocoOue g CcpeaHero mnpodeccHoHaIbHOTO
oOpa3zoBaHus [DIeKTpOHHBIN pecypc] / mox oOmei penakuueit I'. H. ®aneeBa. —
Mocksa : U3parensctBo FOpaiit, 2025.

JIns cTyneHToB

. Audunorenona, 1. B. Xumusa. bazossiit ypoBenb: 10—11 kmaccel : yuyeOHUK AJis
cpenHero obmero oOpa3zoBanus [OnekTpoHHbIH pecype] / U. B. Andunorenosa,
A. B. ba6kog, B. A. IlonkoB. — 2-e u3a., ucnp. u jnon. — Mocksa : M3narenbcTBo
Opaiit, 2025.
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2. Hukonbckuit, A.b. Xumusa: y4eOHMK W  MOPAKTUKYM JJII  CPEIHETO
npodeccuonansHoro 00pazoBanus [DnekTpoHHbI pecype] / A. b. Hukonbckui,

A. B. CyBopoB. — 2-¢ u3n., mepepad. u gom. — Mocksa : M3nmarensctBo IOpaiir,
2025.

HHTepHET-pECYPCHI:

1. Tabpuensn, O. C. Xumus. 10-i knacc. bazoBsiit ypoBens : yaeOnuk / O. C. ["'abpuernsis,
N.T. Octpoymos, C. A. Cnankos. — 7-e u3a., ctep. - Mocksa : [Ipocsemienue, 2025. -
129 c¢. — ISBN 978-5-09-124953-8. - Tekcr : osnekrponssif. - URL:
https://znanium.ru/catalog/product/2202349. — Pexxum mocTyma: mo momicKe.

2. T'abpuensn, O. C. Xumus. 11-i knacc. ba3osrii ypoBens : yueonuk / O. C. ['abpuens,
N.T. Octpoymos, C. A. CnagkoB. — 6-¢ uzn., ctep. — Mocksa : [Ipocsemienue, 2024.
— 127, [1] c. : mm. — ISBN 978-5-09-112177-3. - Tekcr : anekrponHbiid. - URL:
https://znanium.ru/catalog/product/2157262. — Pexxum ocTyna: o moJImmicKe.

3. Pymsutuc, I'. E. Xumus. ba3oBblii ypoBeHb : y4eOHMK nJisi 0Opa3oBaTEIbHBIX
OpraHu3aliii,  pealM3ylolMX  00pa3oBaTebHbIE  MPOTPaMMbl  CPEIHEro
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4. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIBHOU JUCIHHUIIJIMHbI

KoHTponb 1 oOIeHKa pe3yabTaTOB OOYYEHMsI OCYLIECTBIISIETCS NPENONAaBATEIEM B

MpoLecce MPOBEACHUS MPAKTHUECKUX 3aHATHH U 1a00paTOpHBIX paboT, TECTUPOBAHMS, a

TAaKXKE BBITTIOJTHCHH A O6yT-IaIOH_II/IMI/IC$I HHINBUAYAJIbHBIX 3aﬂaHHﬁ, ITPOCKTOB, HCCHeHOBaHHﬁ.

PCBYJ'IBTaTI)I O6Y‘I€HI/I§I OIIpCACIIAOT, YTO O6yIIaI-0HII/I€C$I JOJDKHBI 3HATb, ITOHHUMATb H

ACMOHCTPHUPOBATH 110 3aBCPIICHNUHN NU3YUCHUA TUCHUIIINHBI.

Hns  dbopmupoBaHus,

KOHTPOJII W OHOCHKH PC3YyJIbTATOB OCBOCHHA y‘l€6H0ﬁ

AUCTUILINHBI UCIIOJBb3YCTCA CHCTCMA OLCHOYHBIX MCpOHpHHTHﬁ, MpCaAcCTaBJIAOIIAA coboi

KOMIUIEKC Yy4YeOHBIX MEpONpUATHH,

COrJIaCOBaHHBIX C

pe3yapTaraMu  OOydYeHHUs W

chopmynupoBaHHbiX ¢ yauetom GI'OC COO (mpeameTHbIe pe3ysbTaThl MO JUCHUILIMHE) U
dI'OC CIIO.

Ne

OK | Monyas/Pazaen/Tema

| Pe3yabTaT 00y4enuns

| THIbl OLICHOYHBIX MEPONPUATHI

OcHoBHOe coaepkaHue

1 Pasnea 1. OcHOBBI ®opmyIMpoBaTh 0a30BbIe
CTPOEHMsI BelecTBa MOHATHSA U 3aKOHbI XUMHH
1.1 | OKO0l CrpoeHue aTOMOB CocCTaBIATh XUMHUYECKUE 1. Tect «CTpoeHHE aTOMOB XMMHYECKHUX
XUMUYECKHX JIEMEHTOB U (bopMyIIBl COETMHEHHH B 3JIEMEHTOB U IIPUPOIA XUMUYECKOI
MPUPOAA XUMUYECKOH CBA3M |COOTBETCTBUH CO CTEIIEHBIO CBSI3N».
OKHCJICHHS XUMHUUECKUX 2. 3a1auu Ha COCTaBJICHHE XMMHYECKUX
3JIEMEHTOB, UCXOAS U3 (hopMyJ1 IByXaTOMHBIX COEIMHEHHI
BaJICHTHOCTH U (oxcuaoB, Cynb(GUIOB, THIPUIOB U T.IL.).
JIEKTPOOTPHLATEIEHOCTH 3. 3ajaHus Ha MCHOIb30BaHNE
XMMHUUYECKOI CUMBOJIMKH 1 Ha3BaHUH
COE/IMHEHUH 110 HOMEHKIIAType
MEXIYHApOIHOTO COI03a TEOPETHIECKON
1 TIPUKJIaTHOM XMMHUH U TPUBUAIIBHBIX
Ha3BaHWH ISl COCTaBIICHNS! XUMUYECKUX
(opMyJ1 IByXaTOMHBIX COEIMHEHHI
(oxcHI0B, Cynb(GUIOB, TUIPUIOB U T.I1.)
U IPYTUX HEOPTAaHUUECKUX COCIMHEHUH
OTJENBHBIX KJIACCOB
1.2 | OK Ol Ilepuonuueckuii 3aKoH u XapakrepuzoBaTh xummdeckne |1. Tect «Mertammmaeckue /
OK 02 tabnuna JI.11. Menneneesa 3JIEMEHTBI B COOTBETCTBHH C UX |HEMETaJUIMYECKHE CBOMCTBA,

MOJIOKEHUEM B MEPUOANYECKON
CHUCTEME XUMHUYECKUX
anemenToB JI.11. MenneneeBa

3JIEKTPOOTPHULIATENLHOCTD U CPOACTBO K
3JIEKTPOHY XMMHUUECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX IJEKTPOHHBIM
CTPOEHHUEM H TOJIOKCHHEM B
MePUOUIECKON CUCTEME XUMHUYECKHIX
anemenToB .M. MenneneeBay.

2. [IpakTryeckne 3agaHus Ha
YCTaHOBJICHHUE CBSI3U MEX]Ty CTPOCHHUEM
aTOMOB XMMHUYECKHX DJIEMEHTOB U
MEePUOIUUYECKIUM U3MEHEHHEM CBOMCTB
XHMHAYECKUX 3JIEMESHTOB U UX
COCIMHEHUN B COOTBETCTBUH C
nonoxenueM B [leproauueckoit
cucreMe.

3. [IpakTHKO-OpHEHTHPOBAHHEIE
TEOpETUIECKHE 3aIaHus Ha
XapaKTePU3aUI0 XUMHUIECKUX
3JIEMEHTOB: «MeTaunueckue /
HEMETaJIJIMIECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEILHOCTD U CPOJACTBO K
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OK

Monyas/Pa3aen/Tema

Pe3yabrar 00y4yeHus

Tunel OLIeHOYHBIX MEPONPUATHIA

3JIEKTPOHY XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX IJIEKTPOHHBIM
CTPOECHHMEM U MOJI0)KEHUEM B
MIEPUOANYECKON CUCTEME XUMUYECKUX
anemeHToB /.. Menneneea»

Paspgea 2. Xumunueckue
peakIum

XapaKTepmonaTb THIIBI
XUMHYICCKUX peakunﬁ

KonTpoJabHasi padora
«CTpoeHue BelecTBa M XHMHYECKHe
peakuun»

2.1

OK
OK

01
04

Tunbl XUMUYECKHUX pEaKLUN

CocCTaBIATh peakuuu
COCTMHCHUSI, PA3TI0KEHNUS,
oOMeHa, 3aMeIeHH,
OKHCIIUTEIbHO-
BOCCTAaHOBUTCJIbHBIC pCaKIIUN

1. 3agaun Ha cocTaBlIeHUE ypaBHCHUN
peaxkumii:

— COCJIMHEHMS, 3aMEILCHNUS, Pa3JIOKEHUs,
oOMeHa;

— OKUCIIUTENILHO-

BOCCTAHOBUTCJIbHbBIX peaKuMﬁ C
HCTIONI30BAHMEM METOAA 3JIEKTPOHHOTO
OamaHca.

2. 3aga4n Ha pacyeT Macchl BEIECTBA
i 00BpEMa

ra30B 10 H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce UM 00BEMY OHOTO M3
Y4YaCTBYIOIUX B pEAKIUU BEIIECTB;
pacuérhl

Macchl (00bEMa, KOJTMYECTBA BEIECTBA)
HPOJYKTOB PEaKIMH, ECIH OJTHO M3
BCHICCTB UMECT IPUMCCHU

2.2

DJeKTpoIUTHIECKAas!
IACCOLUALNI U HOHHBIN
o0OMeH

CocTaBnsTh ypaBHEHUS
XMMHUUYECKHUX PEaKIH HOHHOTO
oOMeHa ¢ yJgacTuem
HEOPraHUYECKHX BEIIECTB

1. 3amaHusa Ha COCTaBJICHHE
MOJIEKYJISIPHBIX M MOHHBIX PEAKIIHH C
y4acTHeM KHUCIIOT, OCHOBaHUH U COJIEH,
YCTaHOBJICHHE M3MECHEHUS KUCIIOTHOCTH
cpenbl

2. JJaboparopnas pabota "Tunsl
XUMHUYECKHUX peaKiuii”

Pazgen 3. Ctpoenne u
CBOICTBA HEOPraHUYECKHUX
BelllecTB

HccuienoBars crpoenue u
CBOMCTBA HEOPraHUYECKHX
BellleCcTB

KonTponbnas padora
«CBOICTBAa HEOPTrAHMYECKHX
BEIIECTB)

3.1

OK

01

Knaccudukarus,
HOMEHKJIATypa U CTPOCHHUE
HEOPTraHMYECKHUX BEIICCTB

Knaccupumnuposats
HEOpraHUYECKHE BEIIEeCTBA B
COOTBETCTBHH C X CTPOCHHEM

1. Tect «HoMmeHkaTypa U Ha3BaHUE
HEOPTaHUYECKUX BEIIECTB, UCXOISI U3 UX
XUMHYECKON (POPMYIIBI, WK
COCTaBIJICHHE XUMHUYIECKOI (hOpMyIIBI,
HCXOJIs1 N3 Ha3BaHUs BENIECTBA 11O
MEXIyHaApOIHOM WJIM TPUBHAIBHOU
HOMEHKJIAType».

2. 3agauu Ha pacueT MacCOBOH J10JIU
(Macchl) XHMHYECKOTO JIIEMEHTA
(coenuHeHHMs) B MOJIEKyJie (CMECH).

3. [IpakTuueckue 3a1aHus Mo
KIaccu(UKaIuy, HOMEHKJIAType U
XUMHYECKHM (hopMyIIam
HEOPTraHMYECKHX BEIIECTB Pa3IMIHBIX
KJIaCCOB.

4. TlpakTrdyeckue 3aaHus Ha
ompejieNieHne XUMUIECKOW aKTUBHOCTH
BEIICCTB B 3aBUCHMOCTH OT BH/IA
XUMHUYECKOHN CBSI3U U TUMA
KPUCTAJTUYECKON PeIeTKU

3.2

OK
OK

01
02

IIK...

DU3NKO-XUMUYECKUE
CBOWCTBAa HEOPTAaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTH 3aBUCHMOCTh
(pU3NKO-XIMHYIECKUX CBOICTB
HEOPTaHMYECKUX BEIIECTB OT
CTPOCHUS aTOMOB F MOJICKYJI, a

1. Tect «OCOOEHHOCTH XUMHUYECKUX
CBOMCTB OKCHJIOB, KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX THIPOKCUIIOB H COJICH».
2. 3agaHus Ha COCTaBIICHUE YPaBHEHUM
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OK

Monyas/Pa3aen/Tema

Pe3yabrar 00y4yeHus

Tunel OLIeHOYHBIX MEPONPUATHIA

TaKKe THNA KPUCTAIUTHIECKOI
pemeTKn

XMMHYECKHUX PEAKIMH C yJacTHEM
MIPOCTBIX U CIIO’KHBIX HEOPTaHMIECKUX
BEIIECTB: OKCHUOB METAJJIOB,
HEMETaJUIOB U aM(OTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAHUH U
amM(OTEepHBIX THIPOKCHIOB,
HEOPTaHUUYECKUX COJIeH,
XapaKTepU3yIOLINX UX CBOICTBA U
CTHOCOOBI TIOTY4EHHUS.

3. I[IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHIECKUE 3aJaHMUsI HA CBOWCTBA U
MIOTy9eHNE HEOPTaHUIECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentudukarms
HEOPTraHMYECKHUX BEIICCTB

HccnenoBaTh KaueCTBECHHbBIC
peaKkiuu HECOPraHNICCKUX
BCIICCTB

1. IIpakTHKO-OpUEHTUPOBAHHbIE 3a/1aHHS
IO COCTaBJICHUIO XUMHYECKHX PEaKIuii ¢
y4acTHeM HEOpraHWYECKHUX BEIIEeCTB,
UCIIOJIB3YEMBIX JUIS MX HICHTH(UKAIINK.
2.JlabopaTopHas paboTa:
“UnenTudukanis HeOPraHMICCKUX
BELLECTB”

Pa3nen 4. Ctpoenue u
CBOICTBAa OPraHUYECKHX
BelIEeCTB

HUccienoBaTh cTpoeHuE U
CBOICTBAa OPraHNYeCcKUX
BeIleCTB

KonTpoabHasi padora
«CTpoeHHEe U CBOWCTBA OPraHNYeCKUX
BelleCTBY

4.1

OK 01

Kraccudukauus, crpoeHue u
HOMEHKJIATypa OPraHUIeCKUX
BCLICCTB

Knaccudunuposatsb
OpraHUYeCKHE BEIIECTBA B
COOTBETCTBHH C UX CTPOCHHUEM

1. 3amaHus Ha cocTaBJICHHE Ha3BaHUN
OPTaHWYECKUX COCTUHEHHH 110
TPUBUAJIBHOMN WM MEXIYyHAPOIHOM
CHCTEMaTHYECKOH HOMEHKIIATYPE.

2. 3agaHus Ha COCTABJIEHHUE MOIHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (OPMYIT
OPTaHWYECKUX BEUIECTB OTJEIBHBIX
KJIaCCOB.

3. 3amauu Ha ompeseNeHre IpocTenIei
(hopMyJIbI OPraHMYECKON MOJICKYJIbI,
UCXOJs U3 DJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COEIMHEHU N

VcTaHaBnuBaTh 3aBUCHMOCTD
(I)I/ISI/IKO'XI/IMI/Iqe()KI/IX CBOICTB
OPraHNYCCKUX BCUICCTB OT
CTPOCHUS MOJICKYJI

1. 3ajanus Ha coCTaBlI€HUE YpPaBHEHUN
XMMHUYECKHUX PEAKIHH C yJacTHEM
OPTaHWYECKUX BELIECTB Ha OCHOBAHHUHU
MX COCTaBa U CTPOCHHUSL.

2. 3agaHus Ha COCTaBICHUE YpaBHEHUM
XUMHUYECKUX PEaKlnii,
WLTIOCTPUPYIOIINX XUMUIECKHE
CBOMCTBA C YY€TOM MEXaHU3MOB
MIPOTEKaHMS JAHHBIX PEAKIHHA U
TEeHETUYECKOM CBSA3M OPTaHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.

3. PacueTHsble 3a/1auu 10 YpaBHEHUSIM
peaxiuii ¢ y4acTHEM OPraHUYECKUX
BEIIECTB.

4. JTaboparopHas pabota “IIpeBparueHus
OpPraHUYECKUX BEIIECTB IPU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Wnentudukanus
OpPraHUYECKUX BEIIECTB, UX
3HAa4YCHHE U IPIMEHECHHE B
OBITOBOM U
MPOU3BOJCTBEHHOM
JICSITEIBHOCTH Y€I0BEKa

WccaenoBaTh kKaueCTBEHHBIE
peaKHI/II/I OpFaHH‘{eCKI/IX
COEIMHEHUH OTAEIbHBIX
KJIaCCOB

1.IIpakTHKO-OpHEHTHPOBAHHBIE 3aTaHUS
10 COCTaBJIICHUIO XUMUYECKUX PEAKLMM ¢
y4acTHEM OpPTraHWYECKHX BEIIECTB, B T.4.
UCIIONIL3YEMBIX JJISl UX UICHTU(HUKALIIH
B OBITY M IPOMBIIUICHHOCTH.
2.JIabopaTopHast paboTa:
“UnenTndurkanys opraHnIecKux
COEJIMHEHU OTJENIbHBIX KJIACCOB™

Pa3nea 5. Kuneruueckue u

XapaKTepmonaTb BJIUSAHHUE
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Ne OK Monyas/Pa3aen/Tema Pe3yabTaTt 00yuenus Tunel OLIeHOYHBIX MEPONPUATHIA
TepMOJIHHAMHUYECKHe pa3In4HbIX GaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecHe H CKOPOCTh
NPOTEKAHUS XHMHYECKAX |XHMHYECKHX pPeaKmuii
peaxkuuii

5 OK 01 CKOPOCTb XMMUYECKHUX XapaKTepHu30BaTh BIUSHUE IIpakTuKO-OpUEHTHUPOBaHHbIE

OK 02 peakuuii. XUMHUYECKOE KOHLEHTPALlUK PEarupyouIuX |TeopeTHUECKHE 3aJaHus Ha aHaIu3
paBHOBECHE BEIIECTB M TEMIIEPATypHI HA (haKTOpPOB, BIUSIONINX HA H3MEHEHHUE

CKOPOCTh XUMHUYECKUX PEaKIHil |CKOPOCTH XUMHIECKOH PEaKIHu.

XapakTepHu30BaTh BIUSHUE IIpakTHKO-OpHEHTHPOBAHHBIC 3a1aHUS

N3MCHEHHS KOHIICHTPAINN Ha npuMmeHeHne npunipmna Jle-Illarense

BEIIECTB, PEAKIUH CPEAbI U JUISL HAXOJK/ICHHS HAIIPaBICHUS

TeMIIepaTyphl Ha CMEIICHUE CMEILECHNUS PAaBHOBECHS XUMUUECKO

XMMHYECKOTO PaBHOBECHS peakuuu 1 aHanu3 GakTopos,
BIIMAIONINX HAa CMEICHUE XUMUYECKOTO
paBHOBeCHS

6 HccaenoBars HCTHHHBIE
Pasnea 6. PacTBopbl PACTBOPBHI € 32 JAHHBIMH

XapaKTepUCTHKAMHU
6.1 | OKO01 [TonsTHe 0 pacTBOpax Paznuuath uctuHHBIC pacTBOPHI | 1. 3a1a4n Ha TPUTOTOBJIICHUE PACTBOPOB.
OK 02 2. IIpakTHKO-OpUEHTHPOBAHHBIE
pacueTHbIe 33JaHHUs Ha TUCTIEPCHBIC
CHCTEMBI, HCIIOJIb3YEeMbIE B OBITOBOH U
MPOU3BOJCTBEHHON AEATEIBHOCTH
YeJIoBeKa
6.2 | OKO01 HUccrnenoBanne cBOWCTB HUccrenoBats pusuko- JlabopatopHas paboTa
OK 04 pacTBOpoOB XUMHUYECKHUE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HCTHHHBIX PacTBOPOB

Il | IIpodreccnoHaTLHO-OPHEHTHPOBAHHOE COiep:kaHue (codepaKaHue MPUKJIATHOT0 MO1YJI)

7 Paznen 7. OneHnBaTh NOCJAEACTBUA 3amura Keiica (¢ yuerom Oymymei
Xumus B ObITY H OBITOBOW U NpoecCHOHAIBLHOM JeATeIbHOCTH)
NPOU3BOACTBCHHOM NPON3BOACTBEHHOH
JAeATeJbHOCTH YeJI0BeKa JAeITeJIbHOCTH YeJI0BeKa ¢

MO3UIIMH YKOJOTHYECKOH
0e3onmacHOCTH
OK 01 Xumus B ObITY H OrneHuBaTh MOCEICTBUS Keiic (c yaeTom Oymymieit
OK 02 IIPOU3BOJCTBEHHOU OBITOBOI1 M MMPOM3BOACTBEHHON |MPO(ECCHOHANBHOMN NS TENEHOCTH)
OK 04 JIeSITeTIbHOCTH YeJI0BeKa JeSITeIbHOCTH YeJIOBEKa C Bo3MoskHBIE TEMBI KEHCOB:
OK 07 MO3HULIUI 3KOIOTHYECKO 1. Tlorennienue knuMarta u

0e30macHOCTH

BBICBOOOX/ICHHE Ta30BbIX THAPATOB CO
JIHa OKeaHa.

2. Bynymue marepuainsl 171 aBua-,
MAaIMHO- ¥ IPUOOPOCTPOCHHSI.

3. HoBble MaTepHabl A1 COMHEYHBIX
Oarapeii.

4. JlexapcTBa Ha OCHOBE PACTHUTEIIBHBIX

MpernapaToB
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JUCT UBMEHEHUH U JIONOJHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

Ne N3MCHCHMA, JaTa BHCCCHUA N3MCHCHUS Ne CTpaHUIbl C UBMCHCHHUCM;

BbLJIO

CTAJIO

OcHoBaHue:

IToanuck Jimia, YITBEpAUBIICTO U3MCHCHUA
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