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1. O0wmasi xapakrepucTuka pado4eil mporpaMmMbl 0011e00pa3oBaTe/IbHOI
AUCHUNIMHBI

1.1. MecTO0 JAMCHUIUVIMHBI B CTPYKType OCHOBHOH MNpo(ecCHOHAIBLHOI
o0pa3oBaTeJIbHOM MPOrPaMMBblI

Ob1eoOpa3oBaTenbHas TUCIUILUIMHA «XUMUSD H3ydaeTcsl Ha 0a30BOM YPOBHE B
0011e00pa3oBaTeIbHOM UKICYYeOHOTO  TJIaHa ~ OCHOBHOM  MpogecCHOHATbHOU
oOpazoBatenbHoil mporpamMmbl  40.02.04 HOpucnpyaenuus. IlpuxmagHoit Momynb
BKJIFOYAET OJIUH pa3nei. Pasaen 7 «Xumust B ObITY M TPOU3BOACTBEHHOM AESATENBHOCTH
YeJIOBEKa» peaJu3yeTcsi Ha MaTepuajne KeHCOB, CBS3aHHBIX C SKOJOTMYECKOU
0€30MacHOCTbI0 M OLIGHKOW  IOCJIEACTBUH  OBITOBOM M  IPOU3BOACTBEHHOM
NEATENIbHOCTH, 10  OoTpacisiM  Oynymed  npo(eCCHOHAIbHOW  AESITEIbHOCTU
00yJaroImXxcs.

1.2. Heau u miianupyemblie pe3y/abTaThl 0CBOCHHS U CHUTIIUHbI

1.2.1. Ileau v 3aga49¥ JMCHUILIMHBI

dopMUpOBaHUE y CTYJCHTOB NPEACTABICHUS O XUMHUYECKOW COCTABISAIOLICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUPA KaK OCHOBBI IIPUHATHUS PELICHUN B )KU3HECHHBIX U
ITPOU3BOACTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOJIHOM CpEE.

3amaun TUCUMILUIUHBI:

1) cdopMHupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEM TMPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUW B OKPY’KAIOWIEH CpeAe, LUEIOCTHOW HAYYHOW KapTUHBI MUDA,
B3aHMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABJISITH (POPMYJIBI HEOPTAaHMUYECKUX W OPraHMYECKUX
BEII[ECTB, YPABHEHUSI XUMHUYECKUX PEAKIUH, OOBSICHATh UX CMBICI, HUHTEPIPETHPOBATH

Pe3yNIbTaThl XUMHUUECKHUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  IPOBENEHUS  NPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTAILHBIX UCCIIEIOBAHUN C COONIOACHUEM MPaBHII O€30MacHOT0 OOpaIeHus
C BEIIECTBAMU U JIAOOPATOPHBIM 000PYAOBAHUEM;

4) pa3BUTh yMEHHsI HCIONH30BaTh MH(POPMAIMIO XUMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHHUKOB,;

5) copMupoOBaTH YMEHHUS TPOTHO3UPOBATH MOCIEACTBUS CBOCH MEATEIHHOCTH U
XUMHYECKHUX TPUPOTHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) copMUpOBaTh MOHUMAaHNE 3HAYMMOCTH JOCTHKCHUN XUMUYECKON HAYKU 1
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMATIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. [lnanupyembie pe3yJibTAThI OCBOCHUS 00111€00pa30BaTeIbHOI

aucumIMHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnoBe ®I'OC C00

1.2.3. ®opmupyembie OK.



Kox n

Ilnanupyemble pe3yJbTAaThl 0CBOCHHUS AU CIHUNIUHBI

HAMMEHOBAHHE

q)opanyeMbulx Oo0mue JIucUHILIMHAPHBIE

KOMITeTeHIIHI

OK 01.

BriOupath

CIIO0COOBI

PEIICHN 337141 - BIAJETh CUCTEMOM XMMHYECKUX 3HAHMM, KOTOPAs BKIIFOYAET:

Hpg‘beCCHOHaﬂI’ OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKMH DIIEMEHT, aTOM, DJIEKTPOHHAs

Hou B yacTu TPYI0BOr0 BOCHUTAHMUS: 000JI09Ka aToMa, p-, 6-3JIEKTPOHHbBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIA,

ACATEIILHOCTH - TOTOBHOCTh K TpY/Ay, OCO3HAHHE IIEHHOCTH MAaCTePCTBA,BAJ€HTHOCTh, 3JIEKTPOOTPHULATEIBHOCT, CTENCHb OKHMCIEHHs, XUMHUYECKast

HPAMCHHUTEIBHO  KirpyonroOue; CBA3b, MOJb, MOJISPHAs Macca, MOJAPHBIA OOBEM, YIVIEPOAHBIA CKEJNET,

Pa3TNIHBIM - TOTOBHOCTh K AKTHBHOM JESTEIBHOCTH TEXHOJOTHYECKON H(PYHKIMOHAIbHAS IPYIINA, paauKall, K30MEPHsl, H30MEPbI, TOMOJOTHYECKHUIA PsIL,

KOHTEKCTaM COIMaIbHON HANPaBJIEHHOCTH, CIIOCOOHOCTh HMHHUIIMHUPOBATH,TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOA- M  A30TCOAEPXKAIIHME COEIUHEHHS,
[JIAaHUPOBATH u CaMOCTOATCIIbHO BBIIIOJIHATH TaKyIO6I/IOHOFI/ILIeCKI/I AKTHUBHBIC BCIICCTBA (yFHeBO,HBI, JKHPBI, 6CHKI/I), MOHOMCED,
NESITENLHOCTD; [OJUMEP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJEKYISIDHBIE  COEIMHEHW,
- WHTEpeC K pasuuuHbiM  cepaMm  TPOPECCHOHANBHOMKPUCTAIUINYECKAS PEIIETKA, THUIbI XMMUYECKHX pPEeakiuil (OKUCIUTENHHO--
JCATCIIbHOCTH. BOCCTAHOBHUTCIIBHBIC, 3K30-U OJSHAOTCPMHUYCCKUEC, PCAKIIMU HOHHOI'O O6MeHa),
OBaajgenue YHUBEPCATbHBIMA y4eOHBIMH PacTBOp, DIEKTPOJIUTHI, HEDIEKTPOJUTHI, IJIEKTPOIUTUYECKAS JUCCOLMAIIMS,
N03HABATEJIbLHBIMH JEACTBUSAMHU: a 0a30Bble JIOTHYEeCKHEOKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKON PEaKInH, XUMHYECKOEe
medcTBAN: PaBHOBECHE), TEOPUU U 3aKOHBI (TEOPHsI XMMHUYECKOTO CTPOEHHUS OPraHUYECKHX
- CAMOCTOSITEJILHO bopmyupoBath u Beniects  A.M. BymiepoBa, Teopusi DIEKTPOIMTHYECKOW JUCCOIMAIMH,
AKTYaJIM3UPOBATH POBIIEMY, PACCMATPUBATH €€ BCECTOPOHHE;  [mepuoauueckuii  3akon J[.M. MenueneeBa, 3aKOH COXpaHEHHsS MacChl),

- yCTaHaBJIMBATh CYIICCTBCHHBIN MPU3HAK WA OCHOBAaHUS JIJIs
CpaBHEHUS, KiacCu(UKaUU U 0000IIEHUS;

- ONpENeNATh LENH JCATCIHLHOCTH, 3a/1aBaTh MapaMeTphl H
KPUTEPUU UX JTOCTIKEHUS;

- BBISBIATH  3aKOHOMEPHOCTH  H

IPOTHUBOPECHUA B

3aKOHOMEPHOCTH, CUMBOJIMYECKHIN SI3bIK XMMHUH, (HAKTOJIOTUYECKHE CBEICHUS O
CBOMCTBAx, COCTaBE, IMOJYICHHH M OE30IaCHOM HCIOJb30BAHUH Ba)KHEHIITIX
HEOPTaHWYECKUX W OpPraHMYECKWX BEIIECTB B OBITY H MPaKTUYECKOH
IIesITeIbHOCTH YEJIOBEKA,

- YMETh BBIIBJIATH XapaKTEepPHBIC MPU3HAKA M B3aUMOCBSI3h M3YUCHHBIX IMOHSATHH,

[pacCMaTpUBACMBIX SBJICHUAX,

IMIPUMCHATH COOTBETCTBYIOIIUEC IMOHATHUA IIPHU OITMCAHUU CTPOCHUSA U CBOMCTB



BHOCUTh KOPPEKTHUBBI B JCSITEIBHOCTH, OICHHBATH
COOTBETCTBHE PE3Y/IBTATOB LEJISAM, OLICHUBATh PHCKH|
MOCIICICTBUIN ICATEIHHOCTH;

pa3BUBaTh KpPEATUBHOC MBIIUICHUE TPU PEIICHUY
PKH3HEHHBIX Tpo0OIeM

0) 0a3oBbIE HCCIEI0BATEILCKUE JI€HCTBUA:

BIIQJICTh HAaBBIKAMHU Y4YEOHO-HUCCIICIOBATEILCKON H

MPOCKTHOM  JEATENFHOCTH, HABhIKAMU  pa3perieHus]
mpo0JIeM;

- BBIABIATH  NPUYUHHO-CICACTBCHHBIC  CBSI3U U
AKTyalM3UpOBaTh 3aj7ady, BBIIBUTATh THIIOTE3y €¢

HCOPraHMYCCKUX M OpPraHHYCCKHUX BCIIECTB M HX HpeBpaHIeHHﬁ; BBISIBJIATH|
B3aMMOCBSI3b XHMUUYECKHX 3HAHUM C TMOHATHUIMH H OpeaACTaBJICHUAMU [PYTUX|
CCTCCTBCHHOHAYYHBIX MPEAMECTOB;

YMETH UCIIOJIB30BATh HAMMEHOBAHUA XUMHUYCCKUX COSTUHCHUMN MEXIAYHAPOIAHOI'O

[PCIICHU, HAXOAWUTH AapPryMmMeHTbl I OJOKa3aTeJIbCTBACOKO3a TCOpCTH‘ICCKOﬁ u HpI/IKHa,I[HOﬁ XHUMUH U TPUBUAJIBHBIC Ha3BaHUA BaKHEUIITHNX|

CBOMX YTBEpP)KICHHM, 3a7aBaTh MapaMeTPbl U KPUTCPUH
pEIICHUS;

- QHAJIM3UPOBATH IMOJYYECHHBIC B XOJEC PCHICHHUS 3aa4H
PE3yIbTaThl, KPUTHYECKH OLICHUBATh MX JIOCTOBEPHOCTb,)
HpOFHO3I/IpOBaTI) N3MCHCHHUEC B HOBBIX YCJ'IOBI/ISIX;

YMETh TIEPEHOCHTH 3HAHUS B II03HABATEIBHYIO H
PaKTHIECKYIO 00JIaCTH )KU3HEICSTEIIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUA U3 PA3HBIX IIPEIMETHBIX
o0acTeii;

- BBIIBUTaTh HOBBIC HICH, IpPEIIarath OPUTHHAIbHBIC
[MOJIXOABI U PELICHUS;

- CIIOCOOHOCThL MX MCIIOJL30BaHMS B II03HABATEILHOM M
COIMATbHOMN MPAKTHKE

BEIICCTB (ITWICH, aleTHJICH, MIUIEpUH, (eHos, GopManbIeTu, YKCyCHas KHCIOTa,
[JINLUH, YrapHBIA ra3, YIJIEKUCIBIM ra3, aMMHak, TalleHas W3BECTb, HeEraleHas
M3BECTb, NUTHEBAs COAAa W APYIHX), COCTaBIATH (POPMYJBl HEOPraHUYECKUX H
OpraHUYECKUX BEIECTB, yPaBHEHUS XUMHUYECKHX PEaKIHid, OOBSCHITH MUX CMBICI;
MOATBEPKIaTh XapaKTEepHble XUMHUYECKHE CBONCTBA BEIECTB COOTBETCTBYIOIIUMHY]
DKCIEPUMEHTaMH M 3aIIUCSIMU YPABHEHNN XUMHUYECKUX PEAKIIHN;

yMETh yCTaHaBIMBAaTh MPHUHAJIEKHOCTh HM3YyYEHHBIX HEOPraHWYECKHX H
OpraHMYecKUX BEIIECTB K OINpeAeNIeHHBIM KjaccaM M TpyIllaM COEIUHEHUH,
XapaKTepH30BaTh UX COCTAaB U BaKHEHIIHE CBOWCTBA; ONPENENIATH BUIBl XUMUYECKHX
CBsi3el (KOBaJICHTHAs, HOHHAS, METAJIMYECKasl, BONOPOIHAs ), TUIIBI KPUCTAIUINIECKUX
[PEILIETOK BEIIECTB; KJIACCUPUINPOBATh XUMUYECKUE PEAKIINH;

c(hopMHPOBaTh MPEACTABICHUS: 0 XMMHYECKOH COCTABIIIONIEH
€CTECTBEHHOHAYYHON KapTWUHBI MUpA, POJIM XHMHUHU B TMIO3HAHWU SIBICHUN TPUPOABI, B
(opMHpPOBaHMH MBINUICHUS W  KYJIBTYphl JINYHOCTH, €€ (PYHKIUOHAILHOW
rPaMOTHOCTH, HEOOXOJUMOM JJIsl pelIeHUs] TPaKTHYECKHX 3a7ad W DKOJOTHMYECKH
000CHOBAaHHOT'O OTHOLIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJHOM Cpene;

- YMETh NMPOBOJUTH pacueThl M0 XUMHYECKHM (GOpMYJIaM U YpaBHEHHUSIM XHMHUYECKUX
[peakiuii ¢ MCIOIb30BaHUEM (DU3MYECKUX BEITMYUH, XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) ra30B, KOJTUYECTBA
BEIIECTBA; UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKUE 3HAHMS JUISl IPUHATHS PEIICHUN B

KOHKPETHBIX )KU3HCHHBIX CUTyalluAX, CBSA3aHHBIX C BEIICCTBAMU U UX ITPUMCHCHUCEM



OK 02.
Mcnonbs30BaTh
COBpEMEHHBIE
cpencTBa
[OVCKaA,
AHAIN3a U
MHTEPIPETALH
WHGOPMAIUH 1
MHQOPMAIIOHH
bIe TEXHOJIOTUU
s
BBITTOJTHEHHS
3agad
mpoheccHoHab
HOW

e TeNIbHOCTH

B 00/1acTH IEHHOCTH HAYYHOTO NMTO3HAHUSI:

- c(hopMUPOBaHHOCTH MHPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPaKTHUKH,
OCHOBAHHOT'O Ha JMajore
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
[MOJIUKYJIETYPHOM MUPE;

- COBEPIIIEHCTBOBAHUE SI3IKOBOM M YMTATEIHCKON
KyJIbTYpBI KaK CPEICTBA B3aUMOACUCTBUS MEXTY
ITIOIEMU U TTIO3HAHUS MUPA;

- OCO3HAHWE [IEHHOCTH HAYYHOU AESITEeIHHOCTH,

KYJIBTYD,

- YMeTh IUTAHUPOBAaTh W BBHIMOJHATH XUMHYECKAN OKCIEPUMEHT (TpeBpaIieHus
OpraHMYECKUX BEIIECTB TNPH HATPEeBAaHWH, NOJYYCHHE OSTWICHA W H3ydeHHE ero
CBOMCTB, KaUE€CTBEHHBIC PEAKIINK Ha albJACTUIbI, KpaXxMall, YKCYCHYIO KUCIIOTY;

TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO u
MCCIIEIOBATENBCKYIO NeSITETbHOCTh HHANBUIYaTbHO

U B rpyIIIE;

OBnageHue YHHBEPCaTbHBIMU y4eOHBIMU

TTIO3HaBaTCIbHbBIMU HeﬁCTBHHMH:

B) padoTa ¢ undopmanmei:

- BIIQJICTh HAaBBIKAMU TIONydYeHHs WHOOpMAIMU U3
HMCTOYHUKOB pasHbIX THIIOB, CaMOCTOSTEIHHO
OCYILICCTBIISITh MOKWCK, aHAllM3, CHCTEMAaTU3alui0 H
WHTEpIpeTaiio HHHOPMAIIMK Pa3TUYHBIX BUIOB U GOPM
Mpe/CTaABICHUS;

- CO37aBaTh TEKCTHl B PAa3IMYHBIX (opMaTax Cc y4eToM
HazHaueHWs WHPOPMALUKM U [ENEBOW  ayJUTOpPHH,
BHIOUpAas ONTHMAIbHYI (OpMYy MpEIACTaBICHUS WU
BU3yaJIN3alINN;
- OLICHHUBATb

JOCTOBEPHOCTD, JICTUTUMHOCTH|

ImeHaTypanys 6€JIKOB IPU HATPEBaHUH, LIBETHBIC PEAKIIUH OEIIKOB; MPOBOIUTD
[peaKuy HOHHOTO 0OMEHa, ONPEACISATh CPEAY BOAHBIX PACTBOPOB,
KadeCTBEHHbIC PEaKLUH Ha cylb(aT-, KapOOHAT- U XJIOPHUI-aHHUOHBI, HA KATHOH
AMMOHHS; pelaTh 3KCIIepUMEHTaNbHbIE 3a/1a4u 110 TeMaM "MeTtamibsl" u
"Hemeramibl") B COOTBETCTBHH C ITPABHIAMU TEXHHKH 0€30TIACHOCTH MIPH
00pallleHNH C BELIeCTBAMH U 1a00OpPaTOPHBIM 000PYA0BaHHEM; NIPEACTABIATh
[pe3yIbTaThl XMMHUUECKOTO IKCIIEpUMEHTa B (pOopMe 3amncy ypaBHEHUH
COOTBETCTBYIOIIUX PeaKIni U (OPMYIUPOBATH BHIBOABI HA OCHOBE 3THX
pE3y/IbTaTOB;

- YMETh aHAIM3UPOBATh XMMUYECKYIO HH(POPMAILIUIO, TOTYyIaeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpEeACTB MaccoBOW MH(OpMaIy, ceTs MIHTepHET U apyrue);

- BJIaACTb OCHOBHBIMH MCTOJaMU HAYYHOI'O IIO3HAHU BEIICCTB U XUMHWYCCKUX



WHQOPMAITUK, €€ COOTBETCTBUE MPABOBBIM M MOPAILHO-SBICHUH (HAOII0ICHHE, H3MEPEHUE, DKCIIEPUMEHT, MOJICITHPOBAHUE);

STHYECKUM HOpMaw; - YMETh NMPOBOJIMTH PAcUeThl M0 XUMUYECKUM (HOpMyJIaM H YPaBHEHHSIM XUMHUECKHUX
- MCIIOJIb30BATh CPEICTBA MHPOPMAITHOHHBIX H peakiuii ¢ MCIONBb30BaHUEM (U3NYCCKUX BEITUYMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOMMYHHUKaIIMOHHBIX TEXHOJIOTHIA B PeIIeHUHUKOIMYEeCTBEHHONW CTOPOHBI: MacChl, 00beMa (HOpMaJbHbBIE YCIOBHS) Ta30B, KOJTUIECTBA
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ [BEMIECTBA; WCIOJIH30BATh CUCTEMHBIE XUMUYECKHIE 3HAHUS UIA TIPUHSTHS PEIICHUHA B

OpraHHM3alMOHHBIX 337a4 C COOJIOCHUEM TPEOOBAaHUIKOHKPETHBIX KHU3HCHHBIX CUTYAIIVSIX, CBI3aHHBIX C BEIICCTBAMHU U UX IPUMCHCHUEM
OPrOHOMUKH,  TEXHUKH  OE30MacCHOCTH,  T'HTUCHBI,
pecypcocOepeKeHH s, TIPABOBBIX M ATHYSCKUX HOPM, HOPM|
MH()OPMAITMOHHON 0€30TTaCHOCTH;

- BJQJAETh HABBIKAMM pACIIO3HABAHMS M  3aIUTH
WH(pOpMAIIH, WHGOPMAIIOHHOM 0e301acHOCTH
TMYHOCTH;




OK
DddexTHBHO
B3aUMOIEHCTBO

04,

BaThb H paGOTaTL B

KOJIJICKTHUBEC
KOMaHIC

- TOTOBHOCTh K CaMOPAa3BHUTHIO, CAMOCTOSITENIbHOCTH U
CaMOOTIPEICIICHUIO;

OBIIQJICHHC HAaBBIKAMU y4eOHO-UCCIIEI0BATEIbCKOM,
[MPOEKTHOM U COLUATIbHOM JIeATEeIbHOCTH;

OBnaneHne  YHUBEPCAIbHBIMH  KOMMYHHKATHBHBIMHY|
IENCTBUSIMU;

0) coBMecTHAs J1eATeJILHOCTD;

- TIOHUMATh M WCTOJIh30BAaTh MPEUMYIIECTBA KOMAaHTHOM
W MHIMBUYaIbHON paObOThI;

- IPUHUMATBH 1[I COBMECTHOM JESITEIBHOCTH,
OpTaHW30BBIBATh W KOOPAWHUPOBATH NEHCTBHA TIO ee
ITOCTHIKEHHUIO: COCTaBJISITh TUIaH JICMCTBUM,
pacrpeienarTh PO C YYeTOM MHEHUU YYaCTHHKOB
00CyXIaTh pe3yIbTaThl COBMECTHON padOTHI;

- KOOPOWHHWPOBATh W BEHIOIHATH pPabOTy B YCIOBHSX
PEaNbHOTO,  BUPTYyaJbHOIO M  KOMOWHUPOBAHHOI'O
B3aNMOJICUCTBUS;

- OCYIIECTBIISATh TIO3UTHBHOE CTPATETHIECKOE TIOBEACHIE
B PpPa3IM4YHbIX CHUTyallUAaAX, IPOABIIATH TBOPUCCTBO U
BOOOpaXKeHHE, OBITh HHULIUATHBHBIM
OBrnaneHue YHUBEPCATbHBIMU
MECTBUSAMU:

) NIpUHATHE ce0sl U APYTUX JIOei:
- IpUHUMAaTh MOTHBBI U apryMEHTBHI JIPYTHX JIOJIEH TpH
AHAIIM3€ Pe3ybTATOB JACATEIHHOCTH;

- NpU3HAaBaTh CBOE IMPAaBO M MPaBO JIPYyTrUX JIIOJAEH Ha
OIITNOKH,

- pa3BHBaTh CIIOCOOHOCTh TOHWUMAaTh MHP C TMO3UIIHH
ITPYTOTO YETIOBEKA;

PETYJSTUBHBIMY

- YMeTh IUTAHUPOBAaTh W BBINONHATh XUMHYECKAN OKCIEPUMEHT (TpeBpaIieHIs
OpTaHMYECKUX BEIIECTB TNPH HArpEeBaHUH, TNOJYYCHHE OSTWICHA W H3y4YeHHE ero
CBOICTB, Ka4eCTBCHHBIC PEAKIIMM Ha albJCTUIBI, Kpaxmaj, YKCYCHYK KHCJIOTY;
meHaTypanus OCNKOB IpH HArpeBaHWM, IIBETHHIC pPEAKIHMU OCJIKOB; IPOBOJUTH
peaKiui MOHHOTO OOMEHa, OMPEeAeNsATh CPeay BOIHBIX PACTBOPOB, Ka4eCTBEHHBIC
peakiuu Ha cyiab(har-, KapOoHAT- ¥ XJIOPH]-AaHHOHBI, HA KAaTHOH aMMOHWUS; PEIIaTH
PKCIIEpUMEHTAIbHBIC 3a1aul 10 TeMaM "MeTaisl" u "Hemeramnbl") B COOTBETCTBUU C
MpaBUIaMU TEXHUKH O€30IaCHOCTH TP OOpaIieHUH ¢ BEMIECTBAMHU ¥ J1aOOpaTOPHBIM
000pyIOBaHUEM; TPEACTABIATH Pe3yJIbTaThl XUMHUYECKOTO JKCIepuMeHTa B ¢opme
3alKCH YPaBHCHHI COOTBETCTBYIONIUX PEAKIUi 1 (OPMYJIMPOBAThH BHIBOJIBI HA OCHOBE
PTHX PE3yIbTaTOB




OK 07.
CopeiicTBOBaTh
COXPAHEHUIO
OKpYKarolen
CpeIIbl,
pecypcocboepex
CHHIO,
[IPUMECHSTh
3HaHUA 00
M3MCHEHUU
KIuMaTa,
MTPUHIIATIBI
0epeKIIMBOTO
POM3BOICTBA,
b eKTHBHO
EelCTBOBATH B
YpE3BbIYAHbIX
CUTyalUAX

B 00/1acTH 3KOJIOrHYECKOr0 BOCITUTAHHUS

- chOpMHPOBAHHOCTh  AIKOJOTHYECKOH  KyJIBTYpBI,
MOHUMaHue BIIUSIHUSA COLIMAJIBHO-3KOHOMHUYECKHX
[IPOLIECCOB HA COCTOSIHME IPUPOJHONM U COLMAIBHOM
CpeIBl, OCO3HaHUE r7100aIbHOTO Xapakrepa
PKOJIOTHIECKUX MPOOIeM;

- IUIAHUPOBAHME U  OCYILIECTBICHUE JECUCTBUM B
OKpY>KaloIlleW CpefAe Ha OCHOBE 3HaHWA  Lelel

YCTOMUYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HEINPUATHE [EWCTBUM, NPHUHOCIIINX BpEl
OKpYKarolleN cpelie;

- yMEHUue MPOTHO3UPOBATH
PKOJIOTHYECKHE TOCJICICTBUA
NEHCTBUN, IPENOTBPAILATD UX;

- paclIUpEHUE OIbITa ACSITEIBHOCTH SKOJIOTHYECKOM]
HaIpaBICHHOCTH;

- OBJIQJICHUE HaBbIKaMU Yy4eOHO-HCCIICI0BATEILCKOM,
[MPOEKTHOM U COLUAIBHON JIE€ATEIIbHOCTH;

HEOIaronpHUsTHEIC
MPeINPUHIMACMBIX|

- chopMHpOBATEH IPEICTABICHUS: 0 XMMHUYECKOM COCTaBIISIONIEH
€CTECTBEHHOHAYYHON KapTHHBI MUPA, POJNM XMMHU B TIO3HAHWU SIBJICHUU TIPUPOIHI, B
(OpPMUPOBAHUU  MBIIUICHUS W KyJIbTYphl JUYHOCTH, €€ (YHKI[MOHAIBHOH
TPaMOTHOCTH, HEOOXOIUMOMN JUIsl PEUICHHS NPaKTUYCCKUX 3a1ad U SKOJIOTHYCCKH|
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO U IPUPOTHON Cperie;

- YMEThb COOJIFOJIaTh MpaBHJIa IKOJIOTHMUYECKU IIEIECO00Pa3HOrO MOBEACHHUS B OBITY U
TPYIOBOM NEATEILHOCTH B LENSX COXPAHEHUS CBOCTO 3JI0POBbI U OKpYXKarolleH
MPUPOTHON CpeNbl; YYUTHIBATh OIACHOCTh BO3ACHCTBHS HAa JKUBBIE OPTaHU3ME]
OTIpeZieIeHHBIX BEIIECTB, IMOHMMAas CMBICH TMOKa3aTess TNpeAeTbHONW IOIMyCTHMOM
KOHIICHTpaIlu!
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1.2.4. JIuuHOCTHBIE Pe3yJbTaThl 0CBOEHHS 001e00pa30BaTeIbHON JUCHUILIMHBI B
cootBercTBHH ¢ ®T'OC CIIO 1 Ha ocHoe PI'OC COO

JIM4HOCTHBIC PE3YyJIbTAaThl OCBOCHUSA AWCHUILIMHBI OOJDKHBI OTPaXaTb 'OTOBHOCTDH

U CHOCOOHOCTh OOYYaromMXCs PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX OPUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX
yOeX)IeHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIecTBa,
paciiMpeHre >KU3HEHHOTO OMNbITa U OMbITa ACSITEIbHOCTH B MPOIECCE peaTn3aliu
OCHOBHBIX HaNpaBlIEHUN BOCITUTATEILHOMN EATEIHHOCTH, B TOM YUCIIE B YACTH:
IPa)X/1aHCKOTO BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKON TO3WIIMH OOYYaroIIerocsi Kak aKTHBHOTO W
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX IMPaB M 00SI3aHHOCTEH, yBa)KCHUE 3aKOHA U
IPaBOTOPSIKA;

MPUHATHE TPATUIMOHHBIX HAIIMOHATBHBIX, OOIIEYEIOBEYECKUX T'YMaHUCTHUYECKUX
U JIEMOKPAaTUYECKHUX IEHHOCTEH;

TOTOBHOCTh  MPOTHUBOCTOSITH  HWICOJOTMH  DKCTPEMHU3Ma,  HAIlMOHAIIN3MA,
KceHO(pOOMH, AUCKPUMHUHAIIMKA 110 COIHMAIBHBIM, PEIIUTHO3HBIM, PAaCOBBIM,
HaIMOHATBHBIM MTPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JCSATCIBHOCTH B HMHTEpPECax T'PaKIaHCKOTO
oOiiecTBa, yd4acTBOBaTh B  caMOyIpaBJe€HMH B  00IIeoOpa3oBaTelbHON
OpTaHU3aINA U JETCKO-IOHOIIECKUX OPTaHU3aINsAX;

yMEHHUE B3aUMOJICHCTBOBAThH C COIMATBHBIMA HHCTHTYTAMU B COOTBETCTBHH C WX
GYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATETLHOCTH;

IMaTpUOTHUICCKOI'O BOCIIUTAHHA:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON TPaKTaHCKON HACHTUYHOCTH, NATPUOTH3MA,
YBOKEHHUS K CBOEMY Hapo]ly, YyBCTBA OTBETCTBEHHOCTH Tiepesi PoauHol, ropaoctu
3a CBOM Kpau, CBOIWO PoOJIMHY, CBOM SI3bIK M KYJBTYPY, HNPONUIOE W HACTOSIIEE
MHOTOHAIlMOHAJIbHOTro Hapoaa Poccnu;

LIECHHOCTHOE OTHOUIEHHE K TOCYJIAPCTBEHHBIM CHUMBOJIaM, HCTOPUYECKOMY U
NPUPOJHOMY  HACJEIHWIO, TMaMsATHUKaM, TpaauuusMm  HapoaoB  Poccuwu,
NOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
uaelHas yOeXJIEeHHOCTb, TOTOBHOCTh K CIyKEHHIO u 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

AYXOBHO-HPAaBCTBECHHOI'O BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;
OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMTENSIM U (WIH) APYTUM UJIEHaM CEMbH,
CO3JaHHUIO CEMbH HAa OCHOBE OCO3HAHHOTO NMPUHATHUSA LIEHHOCTEW CEMEUHOM JKU3HU
B COOTBETCTBUHU C TPAIULMAMU HApOAOB Poccuu;

OCTCTHUYCCKOI'O BOCIIMTAHHUA:



ACTETUYECKOE OTHOLIEHHE K MHUpY, BKJIKOYAs OSCTETHKY ObITAa, HAy4yHOTO H
TEXHUYECKOT'0 TBOPUECTBA, CIIOPTA, TPyAa U OOLIECTBEHHBIX OTHOLLIEHUIA;
CHOCOOHOCTh  BOCIIPUHMMATH pa3jMyYHble BHJbl HCKYCCTBA, TpPAaJULUUU U
TBOPYECTBO CBOETO M APYTHX HApOJOB, OLIyHIaTh 3MOLIMOHAIBLHOE BO3JEHCTBUE
HCKYCCTBa,

yOeXACHHOCTh B 3HAYMMOCTH JUJIsl JIMYHOCTH M OOIIECTBA OTEYECTBEHHOTO H
MHUPOBOIO HMCKYCCTBA, OSTHHUYECKHX KYJbTYPHBIX TpPAJWLUA M HApPOTHOrO
TBOPYECTBA;

TOTOBHOCTL K CAMOBBIPAKCHUIO B PA3HbBIX BHAAX HNCKYCCTBA, CTPCMIICHUC
IMPOABIIATE KA4YCCTBA TBOp‘IE?CKOﬁ JINYHOCTH,

(I)I/IBI/I‘IGCKOI‘O BOCIIMTaHHA:

c()OPMUPOBAHHOCTH 3/I0POBOTO U OE30MAaCHOTr0 00pa3za *KU3HU, OTBETCTBEHHOI'O
OTHOILIEHUS K CBOEMY 370POBbIO;

HOTPEOHOCTh B (PU3MYECKOM COBEPILICHCTBOBAHWM, 3aHATHUAX CIIOPTUBHO-
03JI0pPOBUTENIBHOM IEATEIBHOCTBIO;

AKTUBHOE HEINpPUSATUE BPEAHBIX MNPUBBIYEK M HHBIX (POPM NPHUUMHEHHUS Bpena
(pU3HMUECKOMY U TICUXHUYECKOMY 3/10POBBIO;

TPYAOBOT'O BOCIIUTAHMUS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTh K AaKTHMBHOM JEATECIBHOCTH TEXHOJIOTMYECKOM H  COIMaJIbHOM
HaIPaBJICHHOCTH, CITOCOOHOCTh MHHUIIMHUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIIHLHO
BBITIOJTHSITh TAKYIO JICSITCIIBHOCTD;

HHTEpeC K pa3auyHbiM chepam npodecCHoHaIbHON JeATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccun U PeaTu30BHIBATH
COOCTBEHHEBIC JKM3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTBH K 00pa30BaHUIO M caMOOOPa30BaHUIO HA MPOTSHIKCHUH
BCEH JKU3HU,;

OKOJOI'M4CCKOI'0 BOCIIMTaHUA:

c(hOpMUPOBAHHOCTh DKOJIOTUUECKON KYJIbTYpbl, IOHUMAHUE BJIMSHUS COIMAIBHO-
SKOHOMHUYECKHUX TMPOILECCOB HAa COCTOSHUE MPUPOJHOW M COLUMAIBHOM CpEIbl,
0CO3HaHUE II100aIbHOTO XapaKTepa IKOJIOTHYECKUX MPooIieMm;

IJIAHUPOBAHUE W OCYUIECTBJIEHUE ACHUCTBUUA B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHM LEJIeW YCTOMYMBOIO pa3BUTHUsl YEJIOBEYECTBA,

AKTUBHOE HEIPUATUE NCUCTBUM, IPUHOCAILLINX BPEI OKPYKAIOLIEN CpEaE;

YyMEHUE TMPOTHO3UPOBATH HEOJATONMPHUATHBIE DKOJIOTHYECKHE  TOCIIEICTBUS
NpeANTPUHUMAEMBIX I€MCTBUM, TPEIOTBPAILATh HUX;

pacIIMpeHUE OMbITa AEITEIBHOCTH 3KOJOTNUECKON HAMPaBICHHOCTH;

IMCHHOCTHU HAYYHOI'O ITIO3HAHU A

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIICCTBEHHOW MPAKTHUKHU, OCHOBAHHOTO Ha JUAJIOTe KYJIBbTYP,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;
COBEPILICHCTBOBAHUE SI3BIKOBOM M UYMTATEIIbCKOW KYJIbTYphl KakK CpEICTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U MMO3HAHUS MUPA;

OCO3HAHUE I[IEHHOCTH HAy4YHOW JESTEbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEIOBATEILCKYIO JIESITETbHOCTh MHAUBUYAJIbHO U B TPYIIIIE.



1.2.5. MeTanpeaMeTHbIe pe3yJbTAThI 0CBOeHHS 0011e00pa30BaTeIbHON JUCHUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO 10KHBI OTpakKaTh:

OBiajeHHe YHUBEPCAJbLHBIMH YU€OHBIMH MO3HABATEIbHBIMH € CTBUSIMU:
a) 0a30BbIC JJOTHYCCKUE JCHCTBUS:

CaMOCTOATEILHO (DOPMYITUPOBATh U AKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBCHHBI TPHU3HAK WJIM OCHOBAHHWS I CpPaBHEHUS,
knaccudukanuu u 00001IeHNS;

OTIpENeNTh TN  JACATCIBHOCTH, 3aJaBaTh TMapaMeTpbl U KPUTEPUU WX
TOCTHKCHHSI,

BBISIBIISITh 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSX;
BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
1EJIsIM, OLIEHUBATh PUCKH TOCIEACTBUMN ACATEIBHOCTH;

pa3BUBATh KPEATUBHOE MBIIIICHUE TTPU PEUICHUH KU3HEHHBIX MPOOIIEM;

0) 0a30BbIC HCCIEAOBATEILCKHUE ICHCTBHS:

BJIAJICTh HABBIKAMH YYEOHO-HMCCIIEAOBATEILCKOM M TIPOSKTHOW JIEeATEIHLHOCTH,
HaBBIKAMH pa3peIIeHus Mpooem;

CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIbHOMY ITOMCKY METOJOB PEIICHUS
MPaKTUYECKUX 3a]1a4, MPUMEHECHHIO Pa3IMYHbBIX METOOB ITO3HAHMS;

OBJIAJICHWE BHUAAMH JCATEIBHOCTH TIO TOJYyYCHHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINHA, TPEOOPA30BAHUI0O M MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPU CO3/TaHUH YICOHBIX M COITUATBHBIX TIPOCKTOB;
dbopMHpoBaHUE HAYYHOTO TUIIA MBINIJICHUS, BIIAJICHUE HAYYHOU TEPMHUHOJIOTUECH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIaMH;

CTaBUTh M  (opMynupoBaTh COOCTBEHHBIE 3aJauyd B  0Opa3oBaTEIbHOU
NESTETbHOCTU U KU3HEHHBIX CUTYAIUsX;

BBISIBIIATH TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U M aKTyaJIN3UPOBATh 3a/1a4y, BbIJIBUTATh
TUTNIOTE3y €€ PEIICHUs, HaXOJIWUTh apryMEHThI IS JIOKa3aTelbCTBA CBOMX
YTBEPKJICHHUM, 3a/1aBaTh MapaMeTPhbl H KPUTEPUN PEIIICHHUS,

aHAM3UPOBATh TOJIYYCHHBIC B XOJIE PEIICHMS 3aJlayd Pe3yJIbTaThl, KPUTUUCCKU
OIICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MECHECHNE B HOBBIX YCIIOBHSX;
JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIICHUBATH MPUOOPETECHHBIN OIIBIT;
paspabaThiBaTh TUIAaH PEIICHHS TPOOJIEMBI C YYETOM aHalh3a HMMEIOITUXCS
MaTepPHATBHBIX ¥ HEMAaTePHUATIbHBIX PECYPCOB;

OCYIIECTBIIATh IEJICHANPABICHHBI TIOMCK TIEpEeHOCa CpPEeACTB W CHOCOOOB
JENUCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh TEPEHOCUTh 3HAHWSA B TO3HABATEIBHYI0 U TIPAKTUYECKYIO OO0JIacTH
KU3ZHENICATCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00I1acTel;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYyCKAIOIINE aTbTEPHATUBHBIC PEIICHUS;

B) paboTta ¢ uHpopmaIre:



BJa/JeTh HAaBBIKAMHU IOJydeHHs HHGOPMALMKA K3 HMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBIIATh  IMOWCK,  aHalu3, CHCTEMAaTH3aldi0 |
HHTEPIIPETALNIO0 HH(OOPMAIIMK PA3IMYHBIX BUAOB U (HOPM IIPEICTABICHHUS;
CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopMarax ¢ y4eTOM Ha3HAueHUS WHPOPMAIUH U
IEJICBOM  ayJUTOPHH, BHIOMpas ONTUMAIbHYIO (QOpMYy TIPEICTaBICHHS U
BH3YaJIM3aIiH;

OIICHWBATh JIOCTOBEPHOCTh, JISTHTHMHOCTh WH(GOpPMAIMH, €€ COOTBETCTBHE
IIPABOBBIM M MOPAJIbHO-3THICCKUM HOPMaM;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
pCIICHN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpTaHH3AI[MOHHBIX 3aJad C
coOnrofieHeM TpPeOOBAaHUI HSPrOHOMUKH, TEXHHUKH OE30IaCHOCTH, TMTHCHBHI,
pecypcocOepeKeHusi, MPaBOBBIX M JTUYECKHUX HOPM, HOPM HH()OPMAIIMOHHOM
0e30I1aCHOCTH;

BJIAJICTh HAaBBIKAMH PACIO3HABaHUS M 3alIUThl WHMOpPMAIUU, WHOOPMAIMOHHON
0e3011aCHOCTH JIMYHOCTH.

OBJjiaieHne YHUBEPCAIbHBIMI KOMMYHHMKATHBHBIMM JIeliCTBUSIMU:
a) oOIIeHNE:

OCYIIECTBJISITh KOMMYHHKAIIMHM BO BCeX chepax KU3HU;

pacrio3HaBaTh  HeBepOajbHBIE CpEICTBAa  OOIICHUS, TMOHMMAaTh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, PACMO3HAaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallud u
CMATr4aTh KOH(QIUKTHI;

BJIQJICTh PA3JIMYHBIMU CIIOCOOAMU OOIIECHUS U B3aUMOJICUCTBUS,
apryMEHTUPOBAHHO BECTU IUAJIOT, YMETh CMATYaTh KOH(PJIMKTHBIC CUTYalIUH;
pa3BEpHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pEHUSI C HCHOJb30BAHUEM
SI3bIKOBBIX CPEJICTB;

0) coBMecTHas JIeSITEIHbHOCTb:

NMOHMMAaTh W WCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHTHOW W WHIWBUIYaTbHOU
paboTHI;

BBIOMpATh TEMATUKy W METOJbl COBMECTHBIX JCHCTBHM C YYETOM OOIIUX
WHTEPECOB ¥ BO3MOXKHOCTEH KaX/I0T0 4ieHa KOJIICKTHBA,;

NMPUHUMATH [IeJIM COBMECTHOM JCSITEIbHOCTH, OPraHM30BBIBATh M KOOPAMHUPOBATH
JCHCTBHS 110 €€ JTOCTHIKECHHUIO: COCTaBIIATh IUIAH JCUCTBHU, PACIPEaCIsaTh POJIU C
y4eTOM MHEHHH YY4aCTHUKOB, 00CYXIaTh Pe3yJbTaThl COBMECTHOW: PabOTHI;
OILICHWBATh KA4yeCTBO CBOCTO BKJIaJa W KaXJIOTO0 y4YaCTHMKA KOMaHIbI B OOIIMIA
PE3yJIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE TPOCKTHI, OICHWBAaTh WACH C TIO3WIMH HOBHU3HEI,
OPUTHHAIILHOCTH, TIPAKTHYECKOH 3HAUNMOCTH,

KOOPJMHHUPOBATh W BBIMOIHITH PabOTy B YCJIOBHSIX PEaJbHOr0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

OCYIIIECTBIISATh TIO3UTHBHOE CTPATETMUECKOE TIOBEJICHUE B PA3JIMIHBIX CHTYAITHSIX,
MIPOSIBIISATH TBOPUYCCTBO U BOOOPAKEHHE, OBITH MHUITHATHBHBIM.

OByajieHUe YHMBEPCAJIbLHBIMH PEryJISTHBHBIMHU JeHCTBUSIMU:
a) caMOOpraHu3aIus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  TTO3HABATEIBHYIO JIEATEIHbHOCTh, BBISBIATH
npo0siemMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHOM
NESATEIBbHOCTU U KU3HEHHBIX CUTYaIUsX;



CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHUS MPOOJEMBbl C YUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

pacIMpATh pAMKH Y4EOHOT0 NMPeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, Oparb OTBETCTBEHHOCTH 3a
pelicHue;

OLICHHBATh NPUOOPETEHHBIN OIIBIT;

c1oco0cTBOBaTh (HOPMUPOBAHHUIO M MPOSIBICHUIO IIMPOKOW SPYAMIIMU B Pa3HBIX
00J1aCTSAX 3HAHMM, OCTOSHHO IOBBIIIATH CBOM O0OpAa30BaTENbHBIA U KYJIbTYPHBIH
YPOBEHB;

0) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalusiM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LEISIM;

BJa/IETh HABbIKAMU I103HABATEJIBbHOW pEQIIEKCUM KaK OCO3HAaHUSl COBEpIIAEMbIX
JEUCTBUN U MBICIIUTEIBHBIX ITPOLIECCOB, UX PE3YyJIbTaTOB U OCHOBAHMIA,
UCIOJIb30BaTh MpUEMbl peQIeKCUHM MAJii OLEHKH CHUTyallud, BbIOOpa BEpPHOTO
peLIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUXKEHUIO;

B) SMOILIMOHAJILHBIA UHTEIJIEKT, MPE/Ioaaratouuii cpopMupoBaHHOCTh:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIIOCOOHOCTH MOHMMATHh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABICHUS PA3BUTHI COOCTBEHHOW IMOLIMOHAIBHOM cepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTb 32 CBO€ IIOBEJCHHME, CIIOCOOHOCTh aJalTUPOBATBCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOUIEH CTpeMJIeHHE K JOCTHKEHHUIO LEeIH |
ycrexy, ONTHUMH3M, MHUIMATUBHOCTb, YMEHHUE JACHCTBOBATh, MCXOMAS U3 CBOUX
BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOIIEH CHOCOOHOCTh IOHHMMATh 3MOLMOHAJIBHOE COCTOSIHHE
APYTUX, YYUTHIBATH €T0 TPU OCYIIECTBICHWH KOMMYHHKAIIUH, CIOCOOHOCTH K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BHICTpAWBATh OTHOIIEHUS C
APYTUMH JIOABMH, 3a00TUTHCS, TIPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL

') IpUHATHE Ce0s U IPYTUX JTHOJICH:

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTUX JIIOAEH MPU aHAIU3E PE3YJbTAaTOB
NEATEIBbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOJIEH HA OMINOKH;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

1.2.6. IIpeameTHbIE Pe3yJIbTATHI_ OCBOCHHS KYpPCa J0JKHbI OTPAKATh:

1) chopMUPOBAHHOCTH MPEACTABICHUM: O XUMHYECKOM  COCTaBISAIOIIEH

€CTECTBEHHOHAYYHON KApTHUHBI MHUpA, POJIM XMMHUHU B MO3HAHWM SIBIEHUN MPUPOJBI, B
(hOpMHUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIUYHOCTH, €€ (PYHKIIMOHAIBHONU IPAMOTHOCTH,
HEOOXOAMMOW [JIsl pEelICHUs MPAKTUYECKUX 3a/7ad W HKOJIOTHYECKH OOOCHOBAHHOIO



OTHOLIEHUS K CBOEMY 3/I0POBbIO U PUPOIHOM CPEJIE;

2) BNaJICHUE CUCTEMOW XMMMUYECKHUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATaIOLINe
HNOHATHA (XMMUYECKUH JIIEMEHT, aTOM, OJJIEKTpOHHAas o0ojoyka aroma, s-, p-, O-
JIEKTPOHHBIE opoutanu aTOMOB, WIOH, MOJIEKYJIA, BaJICHTHOCTD,
ANEKTPOOTPHULIATENIBHOCTh, CTEIEHb OKUCIEHUS, XMMHUYECKasl CBS3b, MOJb, MOJSpHas
Macca, MOJIIpDHBIA O0BEM, YTJIEPOJHBIM CKeJeT, (yHKIHMOHAIbHAs TpyMma, paaukal,
M30MEpUsl, M30MEPbI, TOMOJIOTHYECKHI psii, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI- U
a30TCOJIepKAIINE COECAUHEHUs, OMOJIOTMUECKN aKTUBHBIE BEIIECTBA (YIJIEBOJBI, JKUPBI,
OenKkK), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS,
KPUCTAJUIMYECKAss ~ pelleTka, TUMbl  XUMHYECKMX  peakuuil  (OKMCIUTENIbHO-
BOCCTAHOBUTEINIBHBIE, HK30-U JHIOTEPMHUECKHE, PEaKlMd HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTBL, HEINEKTPOJIUTBI, DJICKTPOJIUTHYECKAs JUCCOLMALUSA, OKUCIHUTEND,
BOCCTaHOBUTENb, CKOPOCTh XMUMUYECKOW peaklii, XMMHUUECKOE PABHOBECHE), TEOPUH U
3aKOHBI (TEOpHsl XMMHYECKOIO CTPOEHHUS oOpraHudeckux BewiectB A.M. bytieposa,
TEOpUsl DAIEKTPOJMTHYECKOM Aucconuanuu, nepuoandecknii 3akoH /.M. Menneneesa,
3aKOH COXPAHEHMSI Macchl), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XHWMHH,
(aKTOJIIOTHUECKNE CBEIEHUS O CBOMCTBAX, COCTaBe, IOIY4YEHHMM M 0€30I1aCHOM
HCIIOJIb30BaHUM BAXKHEWIIMX HEOPTaHMYECKMX M OPraHWYECKHX BEIIECTB B OBITY U
MPaKTUYECKON JEATENbHOCTH YEIOBEKA;

3) C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBIABJITE XAPAKTCPHBIC IIPU3HAKKM W B3dUMOCBA3b
HN3YUCHHBIX HOHHTPIﬁ, IMPUMCHATb COOTBCTCTBYIOIIHMC ITOHATHA IIPU OIIMCAHHUHN CTPOCHHA
U CBOMCTB HCOPIraHNYCCKHUX N OPraHUMYCCKHX BCIICCTB U HX HpeBpaHleHI/If/'I; BBIABJIIATH
B3aUMOCBSI3b XHMMYECKHX 3HAHUM C TOHATUSIMU M MpCaACTABICHUAMU JIPYIHX
CCTCCTBCHHOHAYYHBIX IIPCAMCTOB,

4) chopMUpPOBaHHOCTh YMEHUIN UCIOJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCAMHEHUN
MEKJIYHAPOJHOTO CO03a TEOPETUYECKOW M NPHUKIAJHOM XUMHM W TPUBHAJIBHBIC
Ha3BaHUs BaXHEHIIMX BEIIECTB (ITHJICH, alleTHIICH, TTUUEPUH, (eHol, GopMalibIeru,
YKCYCHAsi KUCJOTA, TJIMLIHH, YTapHbIM a3, YIVIEKHACIBIMA ra3, aMMHAK, ralieHas U3BECTh,
HeralieHasi U3BeCTh, IUThEBAsl COAA U IPYTUX), COCTABIIATH (POPMYJIbI HEOPTAHUYECKUX U
OpraHUYEeCKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX PEAKUUN, OOBSACHATH HX CMBICI;
MMOATBEPKAATh XAapaKTEPHbIE XHMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMU U 3aIUCSIMU YPABHEHUU XUMUYECKUX PEAKIIUM;

5) chOpMHPOBAHHOCT, YMEHHI  YCTAHABIMBATh MPUHAIJIC)KHOCTh HM3YYCHHBIX
HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB K OIPEICIICHHBIM KjaccaM W IpymiaM
COCIMHCHUHN, XapaKTEpU30BaTh UX COCTAB U BAXKHEWIIIME CBOMCTBA; OMPEICIISTH BUJbI
XUMUYECKUX CBsi3ed (KOBaJieHTHAasl, WOHHAs, METaJUIMuecKas, BOJIOPOJIHAs), THIIBI
KPUCTAUTMUECKUX PEIIETOK BEIIECTB; KJIACCU(PUITUPOBATh XUMUUYECKUE PEAKIINH;

6) BIaJCHHE OCHOBHBIMM METOJAaMH HAy4YHOTO TIO3HAHMUS BEHIECTB U XUMHUYECKHX
sBJICHUM (HAOII0/ICeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJISTUPOBAHNUE);

7) cpOpMUPOBAHHOCTb YMEHMH MPOBOAMTH pAacueThl MO XUMHYECKHM (opmyrnam u
YpaBHEHUSAM XHMHUYECKUX PEAKIUN C HCIOJIb30BAHUEM (PU3NYECKUX BEIUYMH,



XapaKTCPU3YIOMIKUX  BC€OIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MacCCHI, oO0beMa
(HOpMaHBHBIG YCJ'IOBI/I}I) ra3oB, KOJIHYCCTBA BCHIICCTBA, MHCIIOJIbB30BATh CHCTCMHBIC
XUMHWYCCKUC 3HAHUA I IIPUHATHA pCHIeHI/Iﬁ B KOHKPCTHBIX JXKHU3HCHHBIX CUTYyaAllUAX,
CBA3aHHBIX C BEIICCTBAMHA U UX IPUMCHCHUCM,

8) copMHUPOBAaHHOCTh YMEHUW TUTAHHPOBATH M BBITOIHATH XUMHUYECKHH IKCIICPUMEHT
(mpeBpamieHuss OpraHMYECKUX BEIIECTB IPU HArPEBAHUM, MOJYYEHUE ITUIEHA U
M3YyYCHHE €ro CBOWMCTB, KAUECTBEHHBIC PEAKIMU HAa albACTHIbI, KpaXMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypanus OeJKOB MpU HarpeBaHWU, IIBETHBIE PEAKIIUKU OEJIKOB; MPOBOJAUTH
peakiMy HMOHHOTO OOMEHa, OMpeNeNsATh CpeAy BOJHBIX PAcTBOPOB, KaueCTBEHHbBIC
peakuuu Ha cyibdar-, kapOoOHAT- W XJIOPUA-aHHOHBI, HA KATHOH aMMOHHS; pellaTh
AKCIIEpUMEHTAIbHBIC 3a7auu 1o TemaM "Metamiel" u "Hemeramibl") B COOTBETCTBHH C
NpaBUIaMU TEXHUKU O€30MacHOCTH MpU OOpAIllEHHWU C BEIIeCTBAaMHU U J1abOpaTOpPHBIM
000OpyI0BaHUEM; TMPEACTABISATh PE3yJIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opme
3aMuCH ypaBHEHUH COOTBETCTBYIONIMX PEAKIUNA U (HOPMYIUPOBATh BHIBOJLI HA OCHOBE
ATUX PE3YyJIbTATOB,;

9) chopMuUpOBaHHOCTh yMEHUS  AHAJIM3UPOBATh XMMHYECKYI0  HH(POpPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX UCTOYHHUKOB (CpeacTB MaccoBOM MH(popmaluu, cetb MHTepHeT

" Jpyrue);

10) chopMUpOBaHHOCTh YMEHHI COOJIIO/IaTh MPaBUIa SKOJOTHYSCKH II€JIECO00Pa3HOT0
MOBEJICHHUS B OBITY M TPYJIOBOH JEATEIBHOCTH B ILIEJISIX COXPAHEHHUS CBOETO 3J0POBbS H
OKpPY’KAIOIIEW MPUPOAHOM CpElbl; YYUTHIBATH OIIACHOCTh BO3JACHUCTBHUSI HA JKUBBIC
OpPraHU3Mbl ONPEJECIICHHBIX BEIIECTB, MOHUMAas CMBICI TIOKa3aTeNsl IPEIeIbHOU
JIOITYCTUMOM KOHIICHTPAIUK;

11) ngns oOywaromuxcss € OFPAaHUYEHHBIMU  BO3MOXXHOCTSAMHM  3/I0POBBSI:
c(OPMUPOBAHHOCTh YMEHHSI NMPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJax
ITIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

12) nna cnemblx M cAaO0OBHIAAIIMX OOy4aroIUXcsa: CHOPMUPOBAHHOCTD YMEHUS
UCIIOJIb30BaTh pPelibeHO TOYEeUHyI0 cuctemy obOo3Hauenuit JI. bpains mna 3anucu
XUMHUYECKUX (OpMYII.



2.CTpyKTYypa H cojep:kaHue 001e00pa3oBaTeJIbHON JUCHUILTHHBI « XUMUS»

1.3. O0beM IMCHUIIMHBI M BUAbI Y4eOHOM padoThI

Bujx yueOHo# padoThl

Oo0BbeM B yacax

O06BeM 00pa3oBaTEIHLHON MPOTPAMMBI TUCIIUILIAHBI 72
B T.4.

OCHOBHOE COJIepKaHUE 64
B T. 4..

TEOpETHUECKOe 00yUeHUE 30
MPAKTUYECKUE 3aHATHS 24
nmabopaTOpPHBIE 3aHATUS 10
[IpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJepKaHue (CoaepKaHue 5
MPUKJIATHOTO MOTYJIs)

B T. 4..

TEOPETUUCCKOE 0OyUCHHE 2
[MPAKTUYECKUE 3aHATHS 4
[IpomexyTouHas atTectanus (quddepeHInpOBaHHbBIN 3a4eT) 2




HaunmeHnoBaHue Copaepxxanne yueOHOro Marepuajia (0OCHOBHOe M NMpodecCHOHAILHO-OPMEeHTHPOBAaHHOE), Ja0opaTopHbIe U OGLeM 4aCOB dopMupyemble
Pa31esIoB H TeM NMpaKTHYeCcKUe 3aHATHS, IPUKJIATHOH MOIYJIb KOMIIETCHIMM
1 2 3 4

Pasnes 1. OcHOBBI CTpOeHHs BellleCTBA 8

CoBpeMeHHass MOJAENb CTpoeHus: aToMa. CHUMBOJIMYECKUN SI3bIK XUMHUU. XUMHUYECKUH 3JIEMEHT. DJIEKTPOHHAas

KoH(purypauusi aroma. Kiaccupukanuss Xumudeckux 351eMeHToB (b-, p-, 0-2eMeHTbI). BaleHTHbIC AIICKTPOHBI, 2 OK 01
Tema 1.1 BaneHTHOCT. DNEKTpOHHAs MPHUPOJIa XUMHUECKOM CBSI3U. DIEKTPOOTPUIATENBHOCTh. BUABI XUMHUYECKON CBS3Y
Crpoenne  atom OB(KOBaJ'IeHTHaH, WOHHAsI, MeTaJUIMYecKasi, BOIOPOIHAST) M CIIOCOOBI €€ 00pa3oBaHUs
XMMHYECKHX = = "

IIpakTuyeckoe 3aHsaTHe 1. PemeHue 3agaHuii Ha HCHOJIB30BAHUE XUMUYECKOM CHUMBOJIMKM M Ha3BaHU OK 01
PAEMEHTOB Hcoenmuennii 1o HOMEHKJIATYpe MEKIyHAPOIHOTO COI03a TEOPETHUYECKOH M MPUKIAJHON XUMHH M TPHBHATBHBIX
pupoaa Ha3BaHWM JUIsl COCTABJICHUSI XUMUYECKUX (POPMYIT IBYXaTOMHBIX COEIMUHEHHHN (OKCHIOB, CYJIb(UIOB, THAPUIOB H
XHMHUYECKOM CBH3M |1 1) i IpyruX HEOPraHUYECKUX COCAMHCHUI OTACIBbHBIX KIIACCOB. 2

[IpakTuueckue 3amaHusl HAa YCTAHOBJICHHE CBSI3M MEXKIY CTPOCHHEM aTOMOB XHUMHYECKHX OJJIEMEHTOB U

MEPUOTNYECKUM U3MEHEHHEM CBONWCTB XUMHUYECKHX 3JIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUU C IOJIOKEHHEM

IleproiMuecKoil CUCTEMBI.
Tema 1.2. 0
Iepuoguyecknii Ilepuonuueckass cuctemMa xumuueckux snemeHtoB .M. MenneneeBa. ®@usnyeckuii cmbici llepuoandeckoro K 01 OK 02
3akoH M TadaumaBaxona J[.M. MenpaeneeBa. 3aKOHOMEPHOCTH W3MEHEHHS! CBOMCTB XMMHUYECKHX 3JEMEHTOB, 00pa3yeMbIX HUMH
UI.. MenaesieeBa [OPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBHM C MOJIOKEHHEM XUMHUYECKOro 3jeMeHTa B llepmommdeckoi

cucteMe. MupoBo33peHuecKkoe U HayuHoe 3HaueHue [lepuoanueckoro 3akona .. MenneneeBa. [Ipornosst J[.1. 2

MenpeneeBa. OTKpBITHE HOBBIX XMMHUYECKHX JIEMEHTOB. PelleHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHYECKUX

3aJaHWi Ha XapakTepU3alUI0 XHMHYECKHMX JIEMEHTOB «Mertajumndeckue / HEMEeTaJUIMYecKue CBOMCTBA,

QIIEKTPOOTPHULIATEIBHOCTh XMMHUYECKUX SIIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJI0KEHHEM

B IIEPUOIUYECKON CUCTEME XUMHUUYECKHX AieMeHToB J[.11. MeHneneeBa»

0
IIpakTHyeckoe 3ansaTHe 2./][aTh XapaKTepUCTUKY XMMHYECKOI0 3JIeMeHTA MO MJIaHy 2 K 01 OK 02
Pasnes 2. XumMu4eckue peaknuu
10 19




3.YcaoBus peaan3zannu nporpaMmmsl 001meo0pa3oBaTeIbHON JUCHTUNITIMHBI

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY 00ecredeHn 0

Jns  peanuzani  IPOrpaMMbl  JIUCHUILIMHBI  JAOJDKHBL  OBITH  IIPELYCMOTPEHBI
CJIeyIOLIME CIEeIMATIbHbIE TOMENICeHUs: Y4eOHbIM KaOMHET XUMHUHM W/WIH Yy4eOHOU
XUMHUYECKOU J1abopaToOpuH.

O6opynoBanne yueOHOro kaduHera (HArJISAAHbIC IOCOOHSA): Ha0OPBI
IAPOCTEP’KHEBBIX MOJIETEH MOJIEKYJ, MOJENM KPUCTAUIMYECKUX PEIIETOK, KOJUICKIIUU
IPOCTHIX U CIOXKHBIX BEIIECTB W/UIIM KOJUJIEKIIMH MOJMMEPOB; KOJUIEKIUS TOPHBIX MOPOJI U
MUHEpaJioB, TaOnuia MenaeneeBa, y4deOHble (QuiabMbI, HHGPOBBIE 0O0pa3oBaTEIIbHBIC
pecypchl.

Texnuveckue cpeacrtBa 00y4eHHMsi:  KOMIIBIOTEp C yCTPOWCTBAMU
BOCITPOU3BE/ICHUS 3BYKa, MMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C IKPAHOM, MYJIbTUMEIUNHAS
JIOCKa, YKa3Ka-Ipe3eHTep ISl IPE3CHTALUI.

O6opynoBanmne Jadoparopyuu M Ppado4Yux MecT Ja00OPATOPHUHM: MEH3YPKHU,
MUTIETKU-KANEeIbHUIBI, TEPMOMETPbI, MHKPOCKOM, JyIbl, NPEIMETHbIE U TMOKPOBHBIC
CTEKJIa, TUIAHIIETHI JJIsi KamelbHbIX peakiuil, (uibTpoBajdbHas Oymara, MPOMBIBAJIKH,
CTEKJISIHHBIE MPOOUPKH, PE3UHOBBIE MPOOKH, (POHAPUKH, HAOOp PEAKTUBOB, CTEKJISTHHBIC
MaJOYKH, IITATUBBI JUIsI POOUPOK; MEPHBIC IMJIMHJPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKHU
nenutenbHble nuauHApudeckue (50-100 mut), cTynku ¢ mecTukoM, (apdopoBbie yalku,
MUHIETHI, QWIBTPEl OyMakHble, BaTa, Mapis, YacOBbIE CTEKJA, JJIEKTPOIUIUTKH,
71ab0opaTOpPHBIE MITATUBBI, CIIUPTOBBIC TOPETKU, CIIUYKH, IPUOOP ISl TIOTYyUEHUS Ta30B (UITU
MpoOUpKa C ra300TBOJHON TPYOKOI), AepKaTenu s MPOOUPOK, CKISHKHU JIJISi XpaHEHUs
PEaKTHUBOB, pa3aTo4yHbIe JIOTKH; Xxumudeckue crtakadbl (50, 100 m 200 mi); mmarenu;
MIAHIIETHI; TUTEJIbHBIC IIUIIIBI; CEKYHIOMEPHI (TaliMephl), MepHbIe TpoOupku (Ha 10-20 mur)
u MepHbie Koiobl (25, 50, 100 u 200 mi), BoasHas OaHs (WM TEPMOCTAT), CTEKJISIHHbBIC
MaJouKH; KOHW4Yeckue Koyobl st TuTpoBanus (50 u 100 mi1); UHIUKATOPHBIE TIOJIOCKHU JIJIS
onpeneneHuss pH W craHmapTHas MHIWKATOpHAs IIKalla, YHUBEPCAIbHBIN WHIUKATOD;
nunetkd Ha 1, 10, 50 mu (wnm mozaropsl HA 1, 5 u 10 mit), OrOpeTKH aJisi TUTPOBAHMS,
Meuimackue mmpuilsl Ha 100-150 Mo, mabopaTopHbie W/UiMu aHAIUTAYECKHE Bechl, pH-
METpBI, CYIUIBHBIN mKad, U 1p. JabopatopHOe 000pyI0BaAHUE.

3.2.AudopmannoHHoe odecneyeHue peajn3anuu NporpaMmmbl

1. JIma peanmusaruu  mporpaMMbl  OMOnIMOTEeYHBIM  (QoHL  OOpa3zoBaTEIHLHOM
OpraHu3allii JIOJDKEH WMETh TIeUaTHhIE W/WIM DJIIEKTPOHHBIE OOpa3oBaTelbHBIE U
nH(})OPMAITMOHHBIE PECYPCHI, PEKOMEHIOBAaHHBIC i MCIOJB30BaHUSI B 00pa30BaTEILHOM
MpoIIEcce, HE CTapuie S5 J€T C MOMEHTA U3JaHHUS.

2. Pexomenayemple TieHaTHBIC WU3JIaHUSA [0 peaau3aluu  00111e00pa3oBaTEIbHON
JTUCITUTUTMHBI TIPEICTABICHBI B METOAMYECKIX PEKOMEHAIUSX TI0 OpTraHu3aIui 00yIeHHUS.
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OcCHOBHBIC HCTOYHHUKH:

[Mabpuensn O. C., OctpoymoB WN.I'., CnagkoB C. A. Xumus: 10-11 knacc (6a30Bblii
ypoBeHb) - . U3narenbctBo «IIpocBemenuey; 2023, c. 128.

Kypun A.A. Xumus, 10 - 11 AxuuonepHoe o61miectBo "M3narenbcTBo
"I[IpocBemenue" Xumus. 10 kmacc. Metoaudeckoe nocooue. (Ilporpamma kypca
oprannueckoit xumun 10 kinacca A MOTHOM CpeiHeH MIKOJIbI, 0a30BbIA YPOBEHb. ABTOPHI:
D.E. Hudantees, [1.A. OpxexoBckuit) / [1.A. OpxexoBckuid, JI.W. TTamkosa — M.: OO0
MO MHEMO3HMHA, 2019.

Xumus. 11 kmacc. Meroauueckoe nmocobue. (Pabouas mporpamma kypca xumuu 11
KJ1acca JiJIsl TIOJTHOM cpeiHer MIKOJIbI, 0a30BbI ypoBeHb. ABTOpbI: E.E. Munuenkos, A.A.
Kypun, I1.A. OpxexoBckuit) / E.E. MunuenkoB, W.MU. Ilponuna — M.: OO0 HOI]
MHEMO3HHA, 2017.
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NHuTepHeT-pecypchl Al BHEKJIACCHON M CAMOCTOATEJbHOH PadoThI

1. http: // gotourl.ru/ 4303

CaliT comepxaT AJIEKTPOHHbIE Yy4eOHBIE U MH(POPMAIMOHHbIE MaTepHAIbI IS
IIKOJILHUKOB M yuuTeseil. B HeM MOoxHO HailTu yuyeOHHKH, MYyJIbTUMEIUa- MaTepHallbl;
3a1a4M  YCTYNUTEIbHBIX JK3aMEHOB M OJIMMIIMAJ C PELICHUSAMMU.

2. http: // gotourl.ru/ 4304

CaliT 0 XUMHUHU: KJIACCUYECKUE YYEOHUKH, CIPABOUYHUKH , SHUMKIONEIUHU, TOUCK
OPraHUYECKUX U HEOPraHWYECKUX PEaKLHM, COCTABIICHUE YPAaBHEHUW pEaKLMM.

3. http: // gotourl.ru/ 4305
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https://znanium.com/catalog/authors/sladkov-sergej-anatolevic

Hay4yHo-nonmymisipHbIfi TPOEKT «IJEeMEHThl OoJbllIoN Hayku». HoBocTn Haykw,
KHUTH, HAy4YHO-TIONMYJISIPHBIE CTaTbU, JEKIWU, SHIIUKJIONEIUU.

4. http: // gotourl.ru/ 4306

Cailt Hay4dHO-TIONYJISIpHOTO JKypHana «lloTenuuany.

5. http: // gotourl.ru/ 4307

CallT Hay4yHO-TIOMYJIIPHOTO >KypHana «XUMHUS U KU3HbBY.

6. http: // gotourl.ru/ 4310

HNudopmanimonHple Mateprasibl 00 OJUMIHUAAAX.

7. http: // gotourl.ru/ 4313

Hanexnas cnpaBouHass mHGOpMAIMS O XMMHYECKUX DIJIEMEHTaX W MX CBOWCTBAaX.

8. http: // gotourl.ru/ 4314

PycCKOsI3bI1YHBINM CaWT O CBOWCTBAxX ITPOCTHIX BEIIECTB.
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4 KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOECHHUS 00111e00pa30BaTeIbHOM U CIUINJINHBI

KonTponb u oneHka pe3ynbTaToB OOYYEHHS! OCYHIECTBISECTCA MPENOAaBaTeNieM B
MpoIiecce MPOBEACHUS MPAKTUYCCKUX 3aHATUNA W 1a0OpaTOpHBIX PabOT, TECTHPOBAHUSA, a
TaKXe BBIOJTHEHUS O0YyYaIOIUMUCS UHIUBUIYAIbHBIX 3aJaHUMN, IPOEKTOB, UCCIICI0OBaHUMN.
Pe3ynbTaThl 00y4YeHHUsI OMNpPENENSIOT, YTO OOydYarolluecs OJDKHBI 3HAaTh, MOHUMATh M
JEMOHCTPUPOBATH 10 3aBEPIICHUH U3YyUEHUS TUCITUTIINHBIL.

Jns  gopMupoBaHuUsl, KOHTPOJS M OLEHKH pPE3yJbTaTOB OCBOEHUS Yy4eOHOM
JTUCIUIUIMHBI UCIOJIb3YETCS CUCTEMa OLICHOYHBIX MEPOIPHUSTUH, MPEACTaBIAIONIas coOou
KOMIUJIEKC YYEOHBIX MEpONPUSITHM, COIIACOBAaHHBIX C pe3yjbTaTaMu OOy4YeHUs W
chopmynupoBanHbix ¢ yaetom G@I'OC CO0 (mpeameTHbIe pe3yabTaThl MO AUCIUIUIMHE) U
OI'OCCIIO.

Ne | OK/MNK Moaynb/Pasnen/Tema PesynbTtaT 06y4yeHus Tunbl OLEHOYHbIX MEPOMPUSATUI

I OcHoBHOe coaepxaHune

1 Pazgen 1. OcHOBbI ®opmynupoBaTb 6a30Bble
CTPOEHMUSA BellecTBa MOHATMSA U 3aKOHbl XMMUU
1.1 oko1 CTpoeHne aToMOB CocTaBnsTb XMMU4yeckume 1. Tect «CTpoeHuMe aToMOB

XMMWYECKMX 3/1IeMEHTOB U (OpMYyJibl COeAMHEHU B XMMWYECKMX D1EMEHTOB 1 NpMpoaa

npupoAa XMMmM4eckomn COOTBETCTBUU CO CTEMEHLID  XMMUUYECKOMN CBA3N».

CBS3U OKMCNEHNA XMMNYECKNX 2. 3apaum Ha cocTaBfieHune
3/1IEMEHTOB, UCX0AS U3 XUMUYECKMX popMy ABYXaTOMHbIX
Ba/IEHTHOCTU " coeanHeHun (oKCMAoB, Ccynbdnaos,

3NEKTPOOTPULIATENBHOCTH rmapvaos v T.m.).
3.3a4aHusg Ha ucnonb3oBaHue
XUMUYECKON CUMBOJIMKU U Ha3BaHMUMN
COoeIMHEHMI NO HOMEHKNaType
MeXAyHapoAHOro cok3a
TEOPETUYECKON N NPUKIAAHON XUMNU
W TpMBUANbHbIX Ha3BaHUN AN
COCTaBNEHUSA XMMUUYECKMX DOPMYN
OBYXaTOMHbIX COeAnHEHMIN (OKCMA0B,
CynbdpunaoB, rmapvaos 1 T.M.) u
APYTUX HEOpraHUYecKMX CoeaANHEHWM
OTAesNbHbIX KNaccos

1.2 OK 01 Mepuvoanyecknin 3aKoH U XapakTepu3oBaTb 1. Tect «MeTannunuyeckue /
OK 02 Tabnuua 4.U. XUMNYECKNE SN1EMEHTLI B HeMeTaNInyeckme CBOMCTBA,
MeHnpeneeBa COOTBETCTBUM C UX 3/1eKTPOOTPMLATENIbHOCTb U
NONIOXEHNEM B CPOACTBO K 3/IEKTPOHY XMMUYECKMX
nepuoanYeckor cucteme 3/1EMEHTOB B COOTBETCTBME C UX
XUMUYECKNX DIEMEHTOB 3/1EKTPOHHbIM CTPOEHUEM U
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OK/MK

Mopyas/Pa3znen/
Tema

Pe3yabTar
o0yueHust

Tunbl oeHOYHBIX
MepONpUATHH

J1.1. MennaeneeBa

[MOJI0KECHUEM B
MEepUOINYECKON CHCTEME
XUMHYECKUX 3JIeMEeHTOB JI.M.
MengeiaeeBay.

2. [IpakTuueckue 3amaHus Ha
YCTAHOBJICHUE CBSI3M MEXKIY
CTPOCHHUEM aTOMOB
XUMHUYECKHX DJJEMEHTOB H
MEePUOJIMNUYECKUM HU3MEHEHHEM
CBOMCTB XUMHYECKHX
PJIGMEHTOB M HX COCJIMHCHHU
B COOTBETCTBHU c
roJjioxkenuem Ilepuoguueckoit
CHCTEME.

3. [IpakTuko-
OPUECHTHUPOBAHHBIE
TCOPETUUECKUE 3aJaHusl Ha
XapaAKTEPHU3ALIHIO
XUMHUYECKUX 3JIEMEHTOB:
«MeTamnuecKue /
HEMETAIJIMUYECKUE CBOMCTBA,
PIEKTPOOTPULIATECIIBHOCT U
CpPOJICTBO K BJIEKTPOHY

YTIAMUAULCKIAYX NMTAMAHTAOR R

Paznea
XHUMHYECKHe
peakuuu

Xapakrepu3oBaThb
TUNBI  XUMHUYECKUX
peakuui

KoHnTpoabHas padora
«CTpoeHue BemecrBa M
XHMUYeCKHe peaKkunm)

2.1

OK
OK 04

01

Tunel
[peaKkuii

XUMHNYCCKHX

CocTaBIIsITh
COE€IUHEHMUS,
pa3JIOKEHUs],
3aMeEIleHUS,
OKHUCIIUTEIBHO-
BOCCTAHOBUTEIIbHEIE
peaKIu

peakiuu

oOMeHa,

1.3agayd Ha COCTaBJICHHE
YPaBHEHUW pEAKIIUM:

- COCIMHEHMSA,  3aMEIICHU,
pasyioeHus, 0OMeHa;

- OKHMCJIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEaKIUi
C HCIOJB30BAaHUEM METOJA
PJICKTPOHHOTO OajaHca.
2.3aauM Ha pacyeT MaccChl
BEIECTBA WM 00BEMA

ra3oB 1o U3BECTHOMY
KOJIMYECTBY BEILECTBA, MAcCe
Wi 00bEMY  OIHOTO U3
YUaCTBYIOIIMX B  PEAKIHH
BEIIECTB, pPAcu€Tbl  MacChl
(0OBéMa, KOJINYESCTBA
BEILIECTBA) IPOJIYKTOB
peakuuM, €eciad OJHO U3

BCIICCTB UMCCT
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oK/nK Moaynb/Pa3nen/Tema
Ne |

2.2 dnekTponuTuyeckas
anccoumaumst 1 UOHHbIN

obMeH

3 Pasgen 3. CtpoeHue u
CBOICTBa
HeopraHNn4eckKmnx
BellecTB

3.1 OK 01 Knaccudukaums,

MK.. HOMeHKnaTypa u
CTpoeHue
HeopraHn4yeckmnx
BELLECTB

3.2 OK 01 DU3NKO-XxnMnyeckue

OK 02 CBOICTBA
MK... HEeOpraHNYeCcKnx
BELLeCcTB

PesynbTaT 06y4deHus

CocTaBnsATb YpaBHEHUS
XMMUYECKMX peakumm
WOHHOro obMeHa C yyactmem
HeopraHnyecknx BeLLecTB

MccnepoBaTb CTpoeHue w
CBONCTBa
HeOpraHNW4YyecKnx BELLECTB

Knaccuduumnposatb
HeopraHMJeckue BelLecTBa
B COOTBETCTBUU C UX
CTpOEHUueM

YcTaHaBAMBaTb 3aBUCUMOCTb
PUN3NKOXMMUYECKNX CBONCTB
HeopraHM4YecKmMx BeLWecTs OT
CTPOEHMS aTOMOB U
MOJIEKYS, @ TaKxe Tuna
KPUCTaNNM4ecKomn peLeTkn

TWNbl OLEHOYHbIX MEpONpUATHIA

npuMecun

1. 3apaHunsa Ha cocTaBrieHue
MOJIEKYJIAPHBIX U MOHHbIX peakuni c
y4yacTMeM KUC/0T, OCHOBAHUN n
Co/iei, yCTaHOB/IEHNE U3MEHEHUS
KWCNOTHOCTU cpeapbl

2. NNabopaTtopHasa paboTa "Tunbi

XUMUYECKUX peakuunn"

KoHTponbHas paboTta
«CBOMCTBA HEOPraHMYECKMX
BELLECTB>»

1. TecTt «HOMeHKNaTypa 1 Ha3BaHue
HeopraHM4yecKMx BeLLecTB UCXOAS U3
X XUMUYECKOM DOpMYyJbl UK
COCTaBNeHNe XMMNYECKOoN hopMybl
NCXoAas U3 Ha3BaHMSA BelwecTsa no
MeXAYHapoAHOW UNn TpUBManbHOM
HOMeHKaType».

2. 3ajaum Ha pacyeT MaccoBoOl 40N
(Macchbl) XMMUYeCckoro
aneMeHTa(coeamHeHUs)B
Monekyne(cmecu).

3. MNpakTnyeckue 3agaHuns rno
Knaccudgukaumm, HoMeHknaType m
XUMWYECKMM popMynam
HeopraHM4yeckKunx BeLlecTB
Pa3/INYHbIX K1aCcCOB.

4. MpakTnyeckune 3agaHnsa Ha
onpeneneHne XMMn4eckKom
@KTMBHOCTM BELLECTB B 3aBMCMMOCTH
BUAA XMMMYECKOWN CBA3M M TMNaA

KpUCTanIM4yeckon pelieTkm

1. Tect «OCO6EHHOCTN XMMNYECKNX
CBOWCTB OKCMAOB, KNC/OT,
OCHOBaHui, aMdOTEPHbIX
rMApOKCUAOB 1 CONen».
2. 3apaHug Ha cocTaBneHue
YpPaBHEHMN XUMUYECKNX peakunii c
y4yacTMeM NpocCTbiX U CNOXHbIX
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oK/nK Mopynb/Pa3nen/Tema PesynbTaT 06y4deHus Tunbl OLLEHOYHbIX MeponpusTuii
Ne |

HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAIIJIOB, HEMETAIIJIOB
U aM(POTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH 1 aM(OTEPHBIX
TUIPOKCHI0B, HEOPTAaHUYECKUX
coJieil, XapaKTepu3yIOUINX UX
CBOICTBA U CIIOCOOBI OJTYYEHHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOpETUYECKHE 3a/laHus Ha
CBOICTBA U MOJTyuYeHUE
HEOPraHUYECKUX BEIIECTB

33 ok o1 NaeHTudunkaums WccneposaTb 1. MNpaKTUKO-OpPUEHTUPOBAHHbIE

OK 02 HeopraHn4yeckunx KayeCTBEHHbIE peaKkummn 3a4aHuUSA Mo COCTaBIEHUIO

OK 04 BellecTB HEOpPraHNYEeCKMX BELLECTB  XMMWYECKMUX peaKuuii C ydacTmem
HeopraHnyeckunx BeLLecTB,
NCNONb3yEMbIX AN UX
naeHTndunKaunm.
2.JlabopaTtopHas paboTa:
"MaeHTndnkauns HeopraHM4yeckumx
BellecT"

4 HccnenoBaTh cTpoeHUe KonTponbhas pabota
Pasnen 4. Ctpoenue 1y cpoiicTpa «CTpoeHue 1 CBOMCTBa
CBOWCTBA OPraHMIECKUX OpraHWYECKUX BEIECTB OpraHUYECKUX
BEIIIECTB BEIIECTB)

41 ok o1 Knaccudgukaums, KnaccnduumposaTtb 1. 3apaHuna Ha cocTaBneHune
nK... CTpoOeHue 1 OpraHuyeckue BelwecTBa B Ha3BaHW OpraHNYecknx CoeauHeHun
HOMeHKnaTypa COOTBETCTBUU C MX no TpMBMANBHOW UN
OpraHMYyecKkux BeLlecTs CTpOEeHueM MeXAyHapoAHOW CMCTeMaTUYeCKoMn
HOMeHKaType.
2. 3apaHu1sa Ha coCTaBfeHne NOMHbIX
N COKpaLLEHHbIX CTPYKTYPHbIX
dopMyn opraHnyeckmnx BeLLeCTB
OTAENbHbIX K1ACCOB.
3. 3agayn Ha onpejeneHue
npocrenwen hopMynbl OpraHUYeCKon
MONeKYbl, NCXOASA U3 D/IEMEHTHOrO

coctaBa (B %)
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N9|

4.2

4.3

5

oK/nK

OK 01
0K 02
OK 04
nK...

OK 01
OK 02
0K 04
nK...

0K 01
0K 02
nK...

Mopynb/Pa3nen/Tema

CsoWicTBa
coeaAnHeHun

NaoeHTndunkaumns
OpraHMYecKux BELLECTB,
MX 3HaYeHMEe U
npUMeHeHne B 6bITOBON U
NpOM3BOACTBEHHOW

AeATENbHOCTUN YesioBeEKa

Pazpen 5.
KnHeTnyeckune un
TepMoAMHaMU4Yeckme
3aKOHOMEPHOCTH
NnpoTeKaHus
XMMNYECKUX peaKkLni

CKOpPOCTb  XMMUYECKUX
peakumit. Xumuueckoe
paBHoBecue

PesynbTaT 06y4deHus

OopraHmn4yeckmnx YcTtaHaBnuBaTb

3aBUCUMOCTb HU3NKO-
XUMUYECKNX CBOMUCTB
OpraHMyeckux BelecTs OT
CTPOEHMUSA MOJIEKYN

MccnepoBatb KavyeCTBEHHbIE

peakunn opraHn4ecKunx
CoeAVHEHW OTAeNbHbIX
K1accoB

XapakTepusoBaTb BAMgHUE

pa3nnMyHbIX PaKTOpPOB Ha
paBHOBECUE U CKOPOCTb
XMMUYECKUX peaKkLni

XapakTtepusoBaTb BINSHUE

KOHUEHTpauumu
pearnpyoLwmnx BeLecTs 1
TemnepaTypbl Ha CKOPOCTb
XUMUYECKUX peakuuii

XapakTepusoBaTb BINSHUE

M3MEHEHNA KOHUEHTPpauUnn

BELWECTB, peakunmn cpeabl u

TWNbl OLEHOYHbIX MEpONpUATHIA

1. 3apaHuna Ha cocTaBneHne
YPaBHEHUN XUMUYECKUX peakumin ¢
y4yacTMeM opraHmyecknx BeLecTB Ha
OCHOBaHWM UX COCTaBa U CTPOEHUS.
2. 3apaHung Ha cocTaBneHue
YPaBHEHUN XUMUYECKUX peakLumi,
WNNOCTPUPYIOLWMNX XMMUYECKNE
CBOMCTBaA C YYETOM MEXaHM3MOB
NPOTEKAHUS AaHHbIX peakunin u
reHeTUYECKOM CBA3M OpraHmyecknx
BELLECTB pasHbIX K/1accos..

3. PacueTHble 3agaum no
YPaBHEHMSAM peaKkunii C ydactmem
OpraHMYyecKknx BeLwecTs.

4. NNabopatopHasa paboTa
"MpeBpalleHnst opraHnyecknx
BeLLeCTB Npu HarpeesaHun"

1. MpaKTUKO-OpUEHTUPOBAHHbIE
3a4aHus No CoCTaBNEHMUIO
XUMWYECKMX peaKkLnin C y4acTuem
OpraHmyecKkux BewecTs, B T.u.
NCNOJSIb3yEMbIX AN NX
naeHTndnKkaunm B 6biTy 1
MPOMbILL/IEHHOCTMW.
2.JlabopaTtopHas paboTa:
"MaeHTndunkaums opraHnyecknx

COeIMHEHUWN OTAENbHbIX KnaccoB"

MpakTUKO-OpUEHTUPOBAHHbIE
TeopeTuyeckme 3a4aHug Ha aHanuns
(haKTopoB, BAMAIOWMX HA N3MEHEHME
CKOPOCTU XMMUYECKOW peaKLumi.
MpakTUKOOPUEHTUPOBAHHbIE
3a/laHns Ha NpUMEHeHMne nNpuHumMna
JNe- WaTenbeans HaxoXaeHus
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6.1

6.2

II

II‘IK

OK 01
0K 02
liK...
OK 01
OK 04
liK...

MpodeccroHanbHO-0pMEHTMPOBAHHOE colepaHune (cogepxaHue

OK
0K
0K
0K

01
02
04
07

lIK...

Mopynb/Pa3nen/Tema

Pazpen 6. PacTBopbl

[MoHaTHe o pacTBopax

NccnepoBaHue
pacTBOpOB

Pazpen 7.

Xumus B 6bITY 1
MpoOn3BOACTBEHHOM
AeAaTeNnbHOCTU YesioBeka

Xnmus B 6bITy 1
NpOV3BOACTBEHHOM
LesTeNbHOCTM YenoBeKa

PesynbTaT 06y4eHus

ceoncte WccneposaTb

TeMmnepatypbl
XUMNYECKOro paBHOBECUS

MccnepoBaTb UCTUHHbIE

pacTBOpbl C 3a4aHHbIMU

XapaKTepPUCTUKaMm

Paznnyatb UCTUHHbIE

pacTBopbl

¢punsmko-
XUMUYECKME  CBOWCTBA

NCTUHHbIX pacTBOpPOB

OueHunBaTb NoOCNeacTeBus
6bITOBON U
NpON3BOACTBEHHOM
OesTeNbHOCTMN YenioBeka C
MO3MLUMIA KOOrMYECKOM
6e3onacHocTun

OueHuBaTb NOCNEACTBUSA
6bITOBOM 1"
Npown3BOACTBEHHOW
NesaTenbHOCTN YenoBeka C
Mo3nLUIA SKOSTOrNYECKOMN
6e3onacHoCTH

TWNbl OLEHOYHbIX MEPONPUATUIA

Ha CMelleHne HanpaBJiIEHUA CMeLleHNnA

paBHOBECUS XMMUYECKON peakunm u
aHanus (akTopoB, BAUSIOWNX Ha
CMellEeHNEe XMMMUYECKOro paBHOBECHS

1. 3agaum Ha npurotosreHue
pacTBOpOB.

2. MNpaKTNKo-OpneHTUpOBaHHbIE
pacyeTHble 3ajaHuns Ha AMCMepCHble
CUCTEMbI, UCNOSb3yeMble B 6bITOBOM
M NPON3BOACTBEHHOW AeSATe/IbHOCTU
yesioBeka

NabopaTtopHas paboTta
"MpurotoBneHne pacTtBopoB”

NPUKIaAHOro Moay )

3awmTa Kerca (c yuetom byayLuen
npodeccruoHabHOW
OeATeNnbHOCTU)

Keric (c yuetom byaywen
npodeccnoHanbHoO M
[EeATeNbHOCTH)
BO3MOXHble TEMbl KENCOB:
1. MoTenneHne knanmaTta w
BbICBOOOXAEHME ra30BbIX
rmapaToB CO AHA OKeaHa.

2. byaywwve maTtepuansl on4 asma-,
MalnHO- 1 NpMbopoCTpOeHUs.

3. HoBble maTepuansl ans
COfIHeuHbIX H6aTapeli.

4. JlekapcTBa Ha OCHOBe
pacTuTenbHbIX NpenapaTos
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oK/nK Mopynb/Pa3nen/Tema PesynbTaT 06y4eHus Tunbl OLLEHOYHbIX MeponpusiTuii

5. JIueT u3MeHeHUil U JONMOJTHEHHIi, BHECEHHBIX B Pa004yl0 IporpaMmmy

No N3MCHCHMA, AaTa U3MCHCHMU:I, No CTpaHUIbl C ©BMCHCHUCM

bbLJIO CTAJIO

OcHoBaHue:

HOI[HI/ICB Juna, BHCCIICTO U3MCHCHUA

No N3MCHCHMA, AaTa U3MCHCHMU:I, No CTpaHUIbl C ©BMCHCHUCM

bbLJIO CTAJIO

OcHoBaHUe:

HOI[HI/ICB Juna, BHCCIICTO U3MCHCHUA

No usmenenus, nara usMeHeHus1, No CTpaHHIIbl C K3MEHEHUEM

BbLJIO CTAJIO

OcHoBaHue:

IToamuce nuia, BHECIIETO U3MECHECHUS
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