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PACCMOTPEHO COT'JIACOBAHO

Ha 3acenanuu LK 3am.nupekropa no YMP
00111600pa30BaTEIbHBIX,

COIMATTbHO-TYMaHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

JCITUTLIAH

[Mporpamma yueOHoM muctumuinael OO1.10 XUMMSA pa3paboraHa B COOTBETCTBUU C
TpeboBanusiMu denepaabHOr0 rocyIapcTBEHHOrO0 00pa3oBaTENbHOTO CTaHAApTa CPEAHEro OOLIero
oOpa3oBanus (yTBEpKJICH Mpruka3oM MuHHCTEpCTBa 00Opa3oBanus U Hayku Poccuiickoit denepanmu
or 17.05.2012 r. Ne 413, B pelcTByromel penakiun), DenaepaabHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNILHOTO CTAaHAAPTa CPEAHEr0 NPO(EecCHOHATBHOTO 00pa30BaHUS IO CHEIHATBLHOCTH
38.02.06 dunanchl (yTBep)KICH NpuKa3oM MuHHCTEpCcTBa 00Opa3oBaHus W Hayku Poccuiickoit
Oeneparurior 5 deBpans 2018 roma r. Ne65,, pekoMeHIANMSIMU IO OPTAHU3ANMH TTOTYICHHS
cpenHero oOmiero oOpa3oBaHHs B Mpelelax OCBOCHHUS 0O0pa30BaTENbHBIX MPOTPAMM CPEIHETO
npodecCHOHaTBLHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETO 0Opa3oBaHUs C Y4€TOM TpeOOBaHMIA
denepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB M TMOIY4YaeMOW CHEIUAIbHOCTH
CpeaHero NpoQecCHOHATBLHOTO 00pa30BaHMs, NPUMEPHOW NPOrpaMMON ydeOHOH TUCIHUIUTMHBI
«Xumusiy g npodeccHoHANbHBIX — 00pa3oBaTeNbHBIX — OpraHu3aluii, pPEeKOMEHJIO0BaHHOM
@DenepanbHBIM TOCYIAPCTBEHHBIM OFO/IKETHBIM 00pa30BaTEIbHBIM YUPEKICHHEM JOMOTHUTEIHHOTO
npodeccuonansHoro oopazoBanus «MHCTUTYT pa3BUTHUS MPpodeccnoHaIbHOTO 00pa3oBaHus (Janee
— O®BIoy 10 «UPIIO») B kauecTBE NPUMEPHON MpOrpaMMbl AJisl peald3allid OCHOBHOM
npodeccuonansHoOM 06pazoBarenbHoi nporpammbl CIIO Ha 6a3e 0cHOBHOTO 001Iero 00pa3oBaHusl C
MOJTy9YeHUEM CpeIHero o01ero oopa3zoBanus, mpotokosa Ne 14 ot «30» HosOpst 2022 T.

Opr aHI/IBaHI/I}I-DaSDaﬁOTQI/IKZ

['ocynmapcTBeHHOE OrO/KeTHOE NPOodeCCHOHATRHOE 00pa3oBaTelbHOE YUpekIaeHHe MOCKOBCKOM
obnactu «CeprueBo-Ilocaackuit KOIIemK»

- npenogaBatens [ BIIOY MO «Ceprueso-Ilocanckuii Kommemx»
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
OBIIIEOBPA30OBATEJABHOMU JUCHUILJIMHBI «XUMUS»

1.1. MecTo IMCHUILIMHBI B CTPYKTYpe OCHOBHOIi mpodeccHoHATbHOI 00pa3oBaTe/bHOI
NPOrpaMMmblI

OOmeoOpa3oBaTenibHas AMCUMIIIMHA «XUMHS» U3ydaercs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOTrO IUIaHa OCHOBHOW MpodeccHOHANbHOM 00pa3oBaTeabHOM
nporpammsl s crieraabHocTH 38.02.06 duHaHCH.

Tpy0eMKOCTh TUCHMITIIMHBI «XUMUs» Ha 0a30BOM YPOBHE COCTaBJIAeT 72 yaca, U3 KOTOPBIX
62 uaca — OazoBwlii mMomynb (6 pasmenoB) m 10 wacoB — mpukinagHo moayibs (1 pasmen),
BKJTFOYAIOITUH IPAKTUKO-OPUEHTUPOBAHHOE cojiepkaHue cneruanbHocT 38.02.06 duHaHCHI.

[TpuknaaHOi MOAYNB BKIIOYAECT OAMH paszen. Pazaen 7 « Xumus B ObITY U IPOU3BOACTBEHHOM
JeSITETILHOCTH YEJIOBEKAY pean3yeTcs U BCeX CIEelHUaTbHOCTeH HAa MaTepHralie KeHCOB, CBA3aHHBIX
C DKOJIOTUYECKOH Oe30MacHOCThI0 M OLEHKOW TOCHEACTBUNA OBITOBOW M TPOM3BOJCTBEHHOM
JEeSITeILHOCTH, TIO OTpACIsIM Oy ay1iei mpohecCHOHATbHON AEATEIIEHOCTH 00YYatOIIXCSl.

1.2. Iles1u U IUIAHMPYeMble Pe3yJbTAThl 0CBOCHUS AN CIHUILIHHBI

1.2.1. lleau 1 3aga4u AU CHUILIMHBI

@dopMHUpOBaHUE y CTYAEHTOB NPEACTABICHUS O XMMUYECKOM COCTaBISIOIIEH €CTECTBEHHO-
Hay4YHON KapTUHBI MHMpa KaK OCHOBBI NPUHATHUA PELICHUH B >KU3HEHHBIX U IPOU3BOJICTBEHHBIX
CHUTYAIHsIX, OTBETCTBEHHOT'O TIOBECHUS B IIPUPOIHON Cpefe.

3agauu AMCHMILIMHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
ABJICHUM B OKpy)KaroLlel cpexe, LEIOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aWUMOCBS3U W
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJbl HEOPraHWYECKMX M OPraHMYeCKHX BEIIECTB,
YpaBHEHMsI XMMUYECKMX pPEaKIHUH, OOBACHATh MX CMBICI, HWHTEPIPETUPOBATH PE3YyJIbTaThl
XUMHYECKHX IKCIIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM IPOBEACHUS MPOCTEHIIMX XUMHMUYECKHX SKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZCHUEM MpaBUil OE30MacHOr0 OOpalleHUs C BELIECTBAMU UM J1a0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJNB30BaTh WH(POPMAIMIO XHMHUYECKOTO XapakTepa W3 Pa3IUIHBIX
HCTOYHHUKOB,;

5) chopmupoBaTh yMEHHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH EATENIBHOCTH U XMMUYECKUX
IPUPOHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX IPOLIECCOB;

6) chopMHUpoBaTh NOHUMAaHHWE 3HAYMMOCTU JOCTH)KEHHH XMMMUYECKOW HAyKM U TEXHOJOTHM
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3ybTaThbl 0CBOeHHsI 0011e00pa3oBaTe/bHOM JUCHMILIMHBI B cooTBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

COO
Koa n I[lnannpyemble pe3y/ibTaThl OCBOCHHS JUCHUIIMHBI
HAUMEHOBaHU
e

(opMupyeMbIX Oommue JAucuMnimHapHble

KOMIIeTeHI U

OK 01. B yacTu TpYyA0BOro BOCIMTAHUA: - BJIaJE€Th CUCTEMOM XHUMHYECKMX 3HAHUW, KOTOpas BKJIIOYACT:

BriOupats - TOTOBHOCTh K TpYyAy, OCO3HAHHUE IICHHOCTH | OCHOBOTMOJATAIONINE TOHATUS (XUMHUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAs

CIoco0bI MacTepcTBa, TPy 10Ir00ue; 000Js104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AQKTUBHOM  JICSTENBHOCTH | BAJICHTHOCTH, 3JIEKTPOOTPUIIATEIBHOCTh, CTETNICHh OKHCJICHHS, XMMHYECKas

npodeccuoHan | TEXHOJOTHYECKOW U COLMAIbHOW HANpPaBIEHHOCTH, | CBSI3b, MOJb, MOJSpPHAs Macca, MOISPHBIA 00BEM, YTIJIEPOIHBIN CKeNeT,

bHOU CIIOCOOHOCTh ~MHUIIMMPOBATH, IUJIAHUPOBATh U | PYHKIMOHAIbHAS TPYyNIa, paguKall, U30MEpPHUs, U30MEPbI, TOMOJOTHUECKUI

NESATENIbHOCTH | CAMOCTOSATEIBHO BBITIOIHATh TAKYIO I€ATEIbHOCTD; | PSll, TOMOJIOTH, YTJIE€BOJOPO/IbI, KUCIOPO/I- U a30TCOAEepKAIINE COSTUHEHHS,

NPUMEHUTEIbH | - HUHTEpeC K Pa3IUYHBIM cdepamM | OMOIOTHMYECKH aKTUBHBIC BEIIECTBA (YTJICBOJBI, JKUPBI, OCIKH), MOHOMED,

0 K pa3NU4HbIM | IPoecCHOHAIBHON 1eATeNbHOCTH, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIUHEHUS,

KOHTEKCTam OBiaseHue  yHMBEPCAJbHBIMM  Y4eOHBIMH | KDUCTAJUIMYECKAsT PEIIeTKa, THUIBl XUMHYECKUX peaKIuil (OKHCIUTETHHO-
NMO3HABATEJIbHBIMU JACHCTBUAMM: BOCCTaHOBUTENbHBIE, 9K30-U SHAOTEPMHUUECKUE, PeaKIIM HOHHOTO OOMEHa),
a) 0a3oBble JIOTHUYECKHUE NeHCTBUSA: PacTBOP, JIEKTPOIHUTHI, HEIEKTPOIHTHI, SJICKTPOIUTHUYECKAS AUCCOIIHAIIHS,
- CaMOCTOSITEIIbHO (dhopMynupoBarthb U | OKUCIIUTEINb, BOCCTAHOBUTEb, CKOPOCTh XUMHYECKON pEaKIi, XUMUYECKOE
aKTyaJu3UpOBaTh MPOOJIEMy, paccMaTpuUBaTh €€ | pABHOBECHE), TEOpPUM U 3aKOHBI (T€OpHUsl XHUMHUUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannyeckux BemectB A.M. byrtnepoBa, Teopus 3IEKTPOIUTHYECKOM

- YCTaHaBJ'H/IBaTI) Cym@CTBCHHBIﬁ HpI/I3HaK NN
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS,

- ONpenessTh IeNd JeSTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHA,
- BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

-  BHOCHUTh KOPPEKTUBBI B  JESTEIBLHOCTD,
OIICHUBATh COOTBCTCTBUC pe3y.]'H)TaTOB OEIIIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

3aJaBaThb

aucconumanuu, nepuoauyeckni 3akoH .M. MenaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH, (aKTOIOTHMYECKHE
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIyYEHUH U O€3011aCHOM HCIIOJIb30BaHUU
BOXHEHIINX HEOPraHMYeCKMX W OpPraHWYEeCKHX BEIIECTB B OBITY W
MPAKTUYECKOHN JESITeIbHOCTH YeJI0BEKa;

- YMETb BBIABJIATH XapaKTEpHblE NPHU3HAKM M B3aUMOCBSA3b H3YUYEHHBIX
HOHSITI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC ITOHATHUA ITPHU ONMMCAHUUN CTPOCHHUA U
CBOICTB HEOPraHWYECKMX U OPraHMYECKHUX BEIIECTB U UX IPEBpAILECHUM;
BBISIBJIATH B3alMOCB3b XUMHNYECKUX 3HAHUH C IIOHATUAMU n
IIPEJICTAaBICHUSIMH IPYTHX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;




- pa3BHBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BbIe HCcIeI0BaTeILCKUE elCTBUA:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HMCCIIEIOBATEIBCKOM
u MIPOCKTHOM IEeITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIABJISITH TPUYMHHO-CJICACTBEHHBIC CBS3H M
aKTyaJIM3UPOBaATh 3a7a4y, BBIIBUTATh TUIIOTE3y €€
perieHus, HaXOJHUTh apryMEHTBI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3aaBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJE PEIICHUS
3a/lauyd  Pe3yibTaThl, KPUTHYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBAThH HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATECIBHYIO U
MPaKTUYECKYIO 00JIaCTH KU3HEACATEIBHOCTH;

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX O0IacTei;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHON U COIIMAIbHOM MPaKTHUKE

npenaraTh

- yMeThb HCIIOJb30BaTh HAUMECHOBAHUS  XUMHYECKUX  COCTMHEHHIA
MEXKJIYHApPOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHU U
TPUBHAIIbHBIC HA3BaHMS BaKHEHIIINX BEIIECTB (ITUIICH, al[CTUIICH, MIUIICPHH,
denon, Qopmanbaerun, yKCycHas KHCIOTa, TJIMIIMH, YTrapHBIA Tas,
YIJIEKUCIIBINA a3, aMMHUaK, TallieHas U3BEeCTh, HErallleHas W3BECTb, MUThEBAsS
colla W JPYTUX), COCTABIATH (HOPMYJIbI HEOPraHMYCCKHMX M OPraHUYCCKUX

BCIIIECTB, YpaBHEHUS XHUMHYECKHUX pEaKIUh, OOBACHITH WX CMBICI;
MOATBEPXKIATH XapaKTepHBbIE XUMHUYECKUE CBOMCTBA BEILECTB
COOTBETCTBYIOIIUMH AKCIIEPUMEHTAMU U 3aMUCSIMU YPAaBHEHUN XUMHYECKHUX
peaKuuii;

- yMeTb YCTaHaBJIMBATh IPUHAIJIEKHOCTh H3YyUCHHBIX HEOPraHUYECKUX HU
OpTraHN4YC€CKUX BCHICCTB K OIMPCACIICHHBIM KJIaCCaM W rpyIimnam COGI[HHGHI/Iﬁ,
XapaKkTepu30BaTh MX COCTAB U BaKHEHIIME CBOWCTBA; OMPEAEATh BUIbI
XUMUYECKUX CBsi3el (KOBAJICHTHAsl, MOHHAs, METAJNTIMYECKas, BOJIOPOHAsN),
TUIIBl KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KiIacCU()ULIUPOBATh XUMUUECKUE
peaxkuuu;

- copMupoBaTh NIpPEACTABICHUSA: O XHUMHYECKOM  COCTaBIAIOLICH
CCTGCTBGHHOHayLIHOf/i KapTUHBI MHpa, POJM XUMHUHU B IIO3HAHUH SIBIICHUH
Opuposl, B (OPMUPOBAHMM MBIIIICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOJUMON Il PELICHUS MPAKTUYECKUX
3aJjad ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/10POBBIO U
MPUPOAHON CpeliE;

- yMeThb MPOBOJIUTH pacueThl MO XMMUYECKMM (hopMylaM M ypaBHEHHIM
XUMHUYCCKUX pCaKHI/Iﬁ C HUCIIO0JIBb30BaHUEM (1)1/131/ILI€CKI/IX BCJINYHH,
XapaKTepU3yIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMasnbHBIE yCJIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBAa; MCIIOIb30BATh
CUCTEMHBIE XMMHWUYECKHE 3HAHWS IJI1 NPUHATHS PELICHHH B KOHKPETHBIX
KN3HCHHBIX CUTyalluAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHUEM

OK 02.
OcCyecTBISITh
ITOMCK, aHAJIN3
51
WHTEpIpeTalu

B 00s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW NPAKTHKH,
OCHOBaHHOT'O Ha Janore KYJbTYP,

- yMeThb IUIAHUPOBaTh U  BBINOJHATH XUMHYECKUM  HKCIIEPUMEHT
(mpeBpalieHnss OpPraHWYeCKWX BEIIECTB TIPU HArPEBaHHWH, IOTyUYEHHUE
OTUJIEHA U U3YUYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIMM HA AJIbJACTHJBI,
KpaxMmaj, YKCYCHYIO KHCJIOTYy; JeHaTypanus O€JIKOB TP HarpeBaHHH,
[[BETHBIE pPEAKIMH OEJIKOB, MPOBOJWTH pEaKIUM HOHHOrO OOMeHa,




10
uHpopManuy,
HEO00X0IUMOK
I ¢
BBITMIOJTHEHUS
3a1a4
npodeccuoHal
bHOU
JESITeIbHOCTH.

CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
IIOJIMKYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXIY
JIIOIbMU U IIO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOU JEATEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISATH  HPOEKTHYIO U
U CCJIEIOBATEIbCKYIO JesATeIbHOCTh
WHAUBUAYAIbHO U B TPYIIIIE;

OBinaseHue  yHMBepPCAJbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHbIMH 1eHCTBUSMM:

B) padora ¢ ungopmanueii:

- BJaJIeTh HABBIKAMU TONy4YeHUs MHPOpPMAIMH U3
HMCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIHHO
OCYIIECTBIISATh MOKUCK, aHAJN3, CUCTEMATU3AIUIO U
WHTEpIPETAHIO HH()OPMAIIUU Pa3TUYHBIX BUOB U
dbopM mpencTaBieHUS;

- CO3/aBaTh TEKCTHl B pPa3lMYHBIX (popmaTax c
y4eTOM Ha3HaueHusi HHPOpMAIMU U IIeNeBOi
ayJIUTOPUHU, BHIOWpAs ONTUMAJIBHYIO  (QopMy
MIPEICTABICHUS U BU3YaJIU3allNH;

- OlLIGHUBATh JIOCTOBEPHOCTb, JIETHTUMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpelicTBa WHGOPMAIMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJOTHMM B pEHICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTaHM3AIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHus, TMpPaBOBbIX U
THUYECKUX  HOPM, HOPM  HH(POPMAIIMOHHOM
0€30I1aCHOCTH;

- BJIaJICTh HaBbIKAMU PACIIO3HABAHUS U 3AILUTHI
uH(popMaLu, HTHPOPMAIIMOHHON 0€301acHOCTH

OTIPEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUy Ha Ccyibdar-,
kapOOHAT- W  XJOPWA-aHHOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMam "Metamel" u "Hemeramsl") B
COOTBETCTBUHM C TpaBWJIAMH TEXHUKH OE30MacCHOCTH IpH OOpalieHuH ¢
BellecTBaMH U J1a00OpaTOPHBIM 00OPYJIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XMUMUYECKOT0 KCIIEPUMEHTa B (hopMe 3aIIMCH YPAaBHEHHH COOTBETCTBYIOIINX
peaxkuuii 1 GOopMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO0 HHPOPMALIUIO, TIOIYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeAcTB MaccoBoi nH(popmanuu, cetb IHTEpHET U ApyTHEe);

- BIAJAECTb OCHOBHBIMHM METOJaMH Hay4yHOI'O IIO3HaHMSI BELIECTB MU

XUMHUYECKUX  SIBJCHWM  (HaOmioJeHue,  HU3MEpEeHHe,  IKCIEPHUMEHT,
MOJICJIUPOBAHUE);

- YMeThb IPOBOAMUTH pacueThl MO XMMHYECKUM (opMmyraM U ypaBHEHHSIM
XUMHWYCCKUX pCaKIII/Iﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘-IGCKI/IX BCJINYHMH,

XapaKTepU3yIOIIUX BEIIEeCTBa C KOJIMUYECTBEHHOM CTOPOHBI: Macchl, o0ObemMa
(HOpMasibHBIE yCJIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHbIE XMMUYECKHE 3HAaHUS JJI HPUHATHS pEIIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3aHHBIX C BEIICCTBAMHA N UX IIPUMCHCHHUEM




JIMYHOCTH,

OK 04.
PaGoTaTb B
KOJUICKTUBE U
KOMaHJie,

3P PEeKTHBHO
B3aMOJIENCTBO
BaTh C
KOJIJIeTaMHu,
PYKOBOJICTBOM,
KJIAEHTaMH.

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBIKAMM y4eOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAIBHOM
JIeSTCIIEHOCTH;

OBaagenue YHHBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMU 1eCTBUSAMM:

0) coBMecTHAsl 1eATEJIbHOCTD.

- TMOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHJIHOH ¥ MHAMBUIYaJTbHON PabOTHI,

- NPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS 10
€¢ OCTHDKCHHUIO: COCTaBIISITh INIAaH JCHCTBHIA,
pacupenesnsaTh poiad ¢ Y4eTOM MHEHUH YYaCTHUKOB
00CyX)aaTh pe3yJbTaTbl COBMECTHOM paOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCIIOBUSX peanbHOro, BUPTYaJILHOT'O u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJISITh IO3UTMBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTyalUsX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBJ1aJleHHe YHUBEPCAJbHBIMH PeryJsiTHBHbIMU
JeliCTBUSIMH:

') NPUHSATHE ce0s M APYTHX JIOAei:

- IPUHAMAaTh MOTHUBBI U APTYMEHTHI IPYTHUX JIFOAEH
MIPY aHAJIU3E PE3YIIBTATOB JIEATEIHHOCTH;

- IPU3HABaTh CBOE MPAaBO U MPaBO IPYTHX JIFOAEH
Ha OIIMOKM;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
MO3UIMHU JPYTOro YETOBEKa;

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusT OpPraHWYEeCKUX BEUIECTB IMPH HArpeBaHUU, IOTYYCHHE
ATUJICHA M U3YYEHHE €ro CBOMCTB, KQUECTBEHHBIC PEAKI[MU Ha albICTUIBI,
Kpaxmajl, YKCYCHYIO KHCIOTY; JeHaTypauus OelKOB MpH HarpeBaHuH,
[[BETHBIC PEAKIMK OCJIKOB, MPOBOIWTH PEAKIMM HOHHOrO OOMeHa,
OTIPEIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKlIUU Ha Cyibdar-,
KapOoHaT- W  XJOPUA-aHHUOHBI, HAa  KAaTHOH AaMMOHHUS;  peIlaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamel" u "Hemeramnsl") B
COOTBETCTBUHU C IMPaBWIAMHU TEXHUKH OE30MaCHOCTH TpPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 00OPYIOBaHHEM; MPEACTABIATh PE3yIbTaThl
XUMHYECKOT0 SKCIIEPUMEHTA B (OpMeE 3aIMCU YPaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GopMyITUPOBATH BHIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB




OK 07. B o0J1acTH 3K0JI0rM4€CKOr0 BOCIIUTAHUSA - chopmupoBaTh  TpEACTaBIEHUA: O XUMHYECKOW  COCTaBJISIOMICH
CopeiicTBoBaTh | - c(hOPMHUPOBAHHOCTH HKOJOTHUECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpA, POJIM XHUMHUU B TO3HAHUU SIBJICHUUN
COXPAHEHHUIO IOHUMaHHUE BIIMSHUS COLUAIBHO-3KOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHUU MBIIUIEHUS M KYyJbTYphl JIMYHOCTH, €€
OKpYy’Kalollel | MpOIIECCOB  HAa  COCTOSHUE  NPUPOAHOM U | PyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOMN /sl PEIICHUS MPAKTUYECKUX
Cpensl, COLMAJIBHOM Cpelpl, OCO3HaHME TIJIO0AIBHOIO | 33/1a4 U SKOJOIMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3JI0POBBIO U
pecypcocOepex | xapakTepa 3KOJIOTHYECKUX Ipobiem; IIPUPOJHON Cpene;
€HHUIO, - IUIAHUPOBAaHME M OCYILIECTBJICHHE JAEHCTBHM B | - yMETh COOJNIIOJIaTh MpaBUIJIa HKOJIOTHYECKU LIEIeCO00pa3HOro MOBEIEHUS B
3P PEeKTHBHO OKpYyXalollel cpele Ha OCHOBE 3HaHMs LEJeH | ObITy M TPYJOBOW NEATEIBHOCTH B LIEJIIX COXPAHEHUS CBOETO 3J0POBbS U
JEHCTBOBATh B | YCTOMYMBOI'O Pa3BUTHSI YEIIOBEYECTBA; OKpYXKarolled NPUPOIHON CpPEeIbl; YYUTHIBATh ONACHOCTH BO3JIEHCTBUS Ha
YPE3BBIYANHBIX | AaKTUBHOE HENPUATHE JEUCTBUM, NPHUHOCAIIMX | )KUBBIE OPraHU3MBI ONPEJCICHHBIX BEIIECTB, IIOHUMAsl CMBICH ITOKA3aTENs
CUTYaLHUsAX BpEXl OKpYXaroLleH cpene; IIPEENbHON JOIYCTUMON KOHLIEHTPALUH

- YMEHHE TPOTHO3UPOBATh HEOIArONpPUSATHBIE

9KOJIOTMYECKHUE IOCIEACTBUS INPEANPUHUMACMBIX

JICMCTBHM, IPEAOTBPAILATD UX;

- paclIupeHue OIbITa JESATEIIbHOCTH

JKOJIOTMYECKOM HaAIIPaBJICHHOCTH;

- OBJIQJICHUE HABbIKAMH y4eOHO-

HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM

JESATEIILHOCTH;
[IK 1.4. YyBCTBO I'OPAOCTU U YBAXXEHUS K UICTOPUHU U e c(OopMHPOBAHHOCTH MPEJCTABICHUN O MECTE XUMUU B COBPEMEHHOM
CocraBnArts JIOCTHXKEHUSIM OT€UECTBEHHOM (PM3NYEeCKOi HAyKH; Hay4YHOH KapTHHE MUPA; TOHUMaHHUE POJIM XUMHUH B (POPMUPOBAHUU
IIJIAHOBBIE (¢u3NYECKU TPAMOTHOE MTOBECHHE B Kpyro3opa 1 pyHKIIMOHAIbHON I'PaMOTHOCTH Y€JIOBEKA I PEeIIeHUs
JIOKYMEHTBI npodecCuOHaIBHOMN eI TETbHOCTH U OBITY IPU IIPAKTUYECKUX 3a7ad;
rOCyAapCTBCHH | O0pallCHHH C IPHOOPaMH 1 YCTPOHCTBAMM; e  BJAJICHUE OCHOBOIIOJIATAIOIIMMH XUMAYECKUMH MOHATUSIMU,
bIX A - YyBCTBO TOPJIOCTH U YBa)KEHUS K UCTOPUU U TEOPUAMH, 3aKOHAMU U 3aKOHOMEPHOCTAMHU; YBEPEHHOE I0JIb30BaHUE
MYHHIIUTIATIbHBI

X YUPEKIECHUN
1 000CHOBaHUS
K HUM

JIOCTUKEHUSIM OT€YECTBEHHOM XUMHUYECKON HAYKH;
XMMHUYECKHA TPAMOTHOE MTOBE/ICHUE B
poeCCUOHAIBHON JESTENHHOCTH U B OBITY MPHU
o0palleHny ¢ XMMUYECKUMH BEIIeCTBAMH,
MaTepHualiaMH U TIPOIIECCaMU;

- TOTOBHOCTb K MTPOJOJKEHHUIO 00pa30BaHus U
MOBBILICHUS KBATU(PHUKAIIUU B U30paHHOM

XUMHYECKON TEPMUHOJIOTHEN U CUMBOJIMKOI;

e BJIAICHUC OCHOBHLIMU MCTOJAMU HAYUHOT'O [TO3HAHUA,
HCIIOJIB3YEMBIMH B XUMUU: Ha6J'IIO}IeHI/IeM, OIMMCAHUEM, UBMCPCHUCM,
9KCIICPUMCHTOM; YMCHHUC 06pa6aTBIBaTB, 0OBSACHATH PE3YyJIbTAaThI
MMPOBCACHHLBIX OIIBITOB U JACJIaTh BBIBOABI; TOTOBHOCTH U CIIOCOOHOCTH
MNPUMCHATH MCTOABI ITO3HAHUS TP PCIICHUHU TPAKTUYCCKUX 3a/1a4,




po¢eCCHOHAIBHON JEATEIHPHOCTH U 0ObEKTUBHOE
OCO3HAHUE POJIU XUMUYECKUX KOMIIETECHIUHN B
9TOM;

- YMEHHUE MCIT0JIb30BaTh JOCTHKCHUS
COBPEMEHHOM XMMHUYECKON HAYKH U XUMUYECKUX
TEXHOJIOTUH JJ1s1 IIOBBIIIICHU A COGCTBGHHOFO
UHTEJJICKTYaJIbHOTO PA3BUTHSI B BBIOPAHHOM
po(hecCHOHANTLHOM e TEIbHOCTH,

- HCTIOJIb30BAHKE PA3JINYHBIX BUJIOB
MMO3HABATEIIBHOM IESITEILHOCTH U OCHOBHBIX
HWHTEJUICKTYJIBHBIX OIepaluii (IoOCTaHOBKH
3a1a4n, GOpPMyITHpPOBAHUS TUIIOTE3, AHATM3a U
CHHTE3a, CPaBHECHHUsI, 0000ITICHUS,
CUCTEMAaTH3AIINH, BBISIBJICHHS IPUIHHHO-
CJICACTBEHHBIX CBS3CH, IOMCKA aHAJIOTOB,
dbopMyITUpPOBaHUS BEIBOIOB) ISl pEIICHUS
MOCTaBJICHHOM 3a7a4i, TPUMEHEHNE OCHOBHBIX
METO/IOB MO3HaHUs (HAOI0IeHNsI, HAYYHOTO
HKCIIEPUMEHTA) TSl U3YUYEHUs Pa3IMYHBIX CTOPOH
XUMHUYECKUX 0OBEKTOB U MPOIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOMMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOM chepe;

- HCIIOJIb30BAHKE PA3JINYHBIX UCTOYHUKOB IS
MOJTy4YEHUs1 XMMUYECKON HHOpMAIK, YMEHHE
OLICHUTB €€ JTOCTOBEPHOCTD [l JOCTHIKEHUS
XOpOIIUX PE3YJIbTaTOB B MPOPECCUOHAIBHON

chepe;

c(OPMHUPOBAHHOCTb YMEHUS 1aBaTh KOJIMUYECTBEHHBIE OLIEHKU U
MPOU3BOJIUTH PACUETHI 10 XUMHUECKUM (POpMyIJIaM U ypaBHEHHSIM;

BJIAAACHUC ITPpaBUJIaMH TCXHUKHA 0e30macHOCTH IIpH UCITIO0JIb30BAHUU
XHUMHWYCCKUX BCUICCTB
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIUILIAHBI

«XHUMUSA»

2.1. O0beM JUCHUILUINHBI U BU/bI y4eOHOH padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 72
B T.4. popMe NPaKTHYECKOii MOATOTOBKH 10
OcHOBHOE cojIepKaHue 60
BT. 4.

TeopeTuieckoe o0ydeHue 46
MPAKTUYECKHUE 3aHITUS 14
71a00paTOPHbIC 3aHATUS -

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Colep:KaHue 10
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

TeopeTudecKoe o0ydeHne -

MPAKTUYECKHUE 3aHSITUS 10
ITpomexyrounas arrectanus (quddepeHINpOBaHHBIN 3a4eT) 2

11




2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HaunmenoBa B Tom uncie
HHE Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem dopme dopmMupyembie
pa3aesioB u JIabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOTYJIb 4yacoB NMPAKTHYECKOI | KOMIEeTeHIIHH
TeM NMOAr0OTOBKH
1 2 3 4 5
OcHoBHOE coepKaHue 12
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema 1.1. OcHoBHoOe coaep:kaHue 4 OK 01
Crtpoenue
ATOMOB Teoperuuyeckoe o0yyenune 2
XUMHYECKHX _ _
snementop u | COBPEMEHHAS MoJIelb CTpoeHHs atoMa. CHMBOIMYCCKUN SI3BIK XUMHH. XUMUYECKHI DJIEMCHT.
npupoa DOnekTpoHHas KoH(uUrypauus atoMa. Kiaccudukanuss XUMHYECKHX DSJIEMEHTOB (s-,v p-, d-
XUMIdecKoii | 2IEMCHTBI). BalleHTHBIC 3JICKTPOHBL. BaJIGHTHS)CTI). DNEeKTpOHHAsI TPUPOJA XUMUYECKON CBSI3H. 2
CBSI3H DNEKTPOOTPULIATENBHOCTh. BUABI XUMUYECKON CBsI3U (KOBaJCHTHAs, MOHHAS, METaJUIM4YecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHuUs
IIpakTHyeckne 3aHATHSA 2
Pemienne 3amanHuii Ha KCMOJB30BAHME XMMHUYECKOW CHMBOJWKM M Ha3BaHWW COEAMHEHUN I10
HOMEHKJIaType MEXIYHApOJAHOTO COI3a TEOPETHUECKON M MPUKIAAHON XUMUU U TPUBHAIBHBIX
Ha3BaHUU JUISI COCTABIIEHUS XUMHUYECKUX (OPMYJT JBYXaTOMHBIX COCIMHEHHH (OKCHJIOB,
Cynb(MUI0B, THAPUAOB U T.I1.) U IPYTHX HEOPTAaHUYECKUX COSTUMHEHUN OTJEIbHBIX KIIACCOB.
[IpakTuueckue 3agaHusi Ha YCTAHOBJCHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX 5

JJIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCIMHEHUH B
COOTBETCTBUHU C NOJIOKEeHUEM [lepronueckoi cucTeMbl

Pemienue NpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUIl HA CBOMCTBA, COCTaB,
nojyyeHue v 6e30MacHOe MCIO/Ib30BaHUE Ba)KHEHIIIUX HEOPraHU4eCKUX BellecTB B ObITY U
NMPAKTHYECKOH AeATeJbHOCTH YeJI0BEKA
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Tema 1.2.

OcHoBHOe coep:kaHue

[Tepuoanuec
KMl 3aKOH B
tabmuma J[. 1.
MeHnaeneeBa

Ilepuoanueckas cucrema xuMuueckux sneMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI
ITepuoaunueckoro 3akoHa J[.. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MTOJIOKEHUEM
XUMHUYECKOro 3emenTa B [lepuonnueckoii cucreme. MUpPOBO33pEeHUYECKOE U HAyUYHOE 3HAYCHUE
[Tepuoanueckoro 3akona [I.1. Menneneena. [Ipornossr .M. Menaeneea. OTKpbITHE HOBBIX
XHMUYCCKHX DJICMCHTOB.

PenieHue NnpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHYECKHX 3aJaHUI HA XapaKTepU3aluio
XHMHYECKHX 2J1eEMEHTOB «MeTajlinueckue / HeMeTa/lIMYecKne cBoiicTBa,
JIEKTPOOTPHUIIATEILHOCTh XUHMHUYECKHX 3JIEMEHTOB B COOTBETCTBHM € HX JIEKTPOHHBIM
CTPOEHHEM H MOJI0KeHHEM B EPHOINYECKOI crucTeMe XuMuieckux jiementon . U.
MeHnaeeeBa»

OK 01
OK 02

Pa3zgea 2. Xum

HYECCKHUE pCaKIIUN

10

Tema 2.1.

OcHoBHOE€ coacpkaHue

Tunsl
XUMHAYECKUX
peakuuii

Teoperudeckoe o0yueHue

Knaccudukanus u TUIIBI XUMAYECKUX PEAKIIUH C y4acTHEM HEOPTaHUYECKUX BEIECTB.
CocraBneHre ypaBHEHUHN PEaKIIUid COSAMHEHUS, PA3JIOKEHNUS, 3aMEIlIeHUsI, 0OMEeHa, B T.4.
peakiMii rOpeHHsl, OKHCICHUSI-BOCCTAHOBIICHHUS.

YPaBHeHI/ISI OKHCIICHUA-BOCCTAHOBJICHU . CTCHCHI) OKHUCJICHU. OKI/ICJ’II/ITGJ'II: 1 BOCCTAHOBHUTCIIb.
CocraBiieHre U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOJIOM
ANEKTPOHHOTO Oananca. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B TIPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB

IIpakTHYecKkue 3aHATHA

KommduecTBenHble OTHOmMIEHUS B XUMHUH. OCHOBHBIE KOJIWYECTBEHHBIE 3aKOHBI B XHUMHH H
pacyeTbl MO0 ypaBHEHHUSM XUMHUYECKUX peakuui. Mojb Kak eIMHHIAa KOJMYECTBAa BEIECTBA.
MonsipHast Macca. 3aKOHBI COXpPaHEHHsI MAacChl U SHEPTUU. 3aKoH ABoraapo. MossipHblii 00beM
ra3oB. OTHOCHTENbHAs IUIOTHOCTh Ta30B. PacueTsl MO ypaBHEHHSM XHMHYECKHUX PEaKIHUi ¢
MCITOJIh30BAaHUEM MAacChl, 00beMa (HOpMaJbHbIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01
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Tema 2.2. OcHoBHOe coep:kaHue 4 OK 01
DJIEKTPOIUTUY OK 04
eckas Teopernueckoe o0yuenune 2
JUCCOLIMAIUS .
. Teopust snekTponuTHYECKON auccouuanuu. VOHBL. DIEKTPOIUTHI, HEINEKTPOIUTHI. Peakimu

11 MOHHBIH noHHoro oomMena. CocraBieHHe peakluii MOHHOrO OOMEHa IyTeM COCTABIIEHUS UX IMOJIHBIX U
obmeH COKpAIlIEHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakiuH. 3aJaHus HAa COCTaBJICHUE 2

MOHHBIX peaKIHil

JlaGopaTopHble 3aHATUS 2

JlaboparopHas padoTa “TuUNbl XUMHUYECKUX PEAKLIUNA .

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJHBIX U 00pa3yIOMIUXcs BEUIECTB) U 5

NPU3HAKOB XUMUYECKUX peaknuid. [IpoBenenne peakunii HOHHOro 0OMeHa, OIpeesieHIE CPeIbl

BOJIHBIX PacTBOPOB. 3a/IaHUs HA COCTABJICHHE HOHHBIX PEaKIIii
Pa3znen 3. CTpoeHue ¥ CBOMCTBA HEOPraHUYECKUX BellleCTB 14
Tema 3.1. OcHoBHoOE coaepxaHue 4 OK 01
Knaccudukan OK 02
ws, Teopernuyeckoe o0yyenune 4
HOMEHKJIaTypa §
i cTpoeHue [Tpenmer Heopranmueckoir xumuu. Kitaccudukanus HeopraHudeckux BemecTs. [IpocTeie u
HEOPTAHHMUECK CJIO’KHBIE BeliecTBa. OCHOBHBIE KIIACChI CJIOXKHBIX BEIIECTB (OKCUBI, THIPOKCUIbBI, KUCIOTHI,

comr). B3auMocBsI3b HEOPTaHUYECKUX BEIIECTB. ATperaTHbIe COCTOSIHUS BEIIECTBA.
1IX BEMecTs Kpucrannuueckue u amopgHbie BelecTBa. THUITbI KpUCTAIUIMYECKUX PEIIETOK (aTOMHas, 2

MOJIEKYJISIpHAsl, HIOHHAs, METa/NInuecKasi). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEIIECTBA OT TUTIA

KPUCTAJNTNYECKOM pereTky. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BEILIECTB OT BUJA

XUMHYECKOHN CBSI3U M THUIA KPUCTAUTUNIECKOH pemeTKu. [IprauHbpl MHOTOOOpa3us BEIECTB

HomeHnkiaTtypa HeOpraHMYeCKHX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 X XUMUIECKOM

(bopMyJIBI HITH COCTABICHHE XUMUYECKOH (OPMYIIBI HCXO/s U3 HAa3BaHUS BEIIECTBA O

mexayHapoanoi (MIOITAK) wiu TpuBHaibHOM HOMEHKIIATYpE. 5

Pemtenne npakTudeckux 3a1aHuil Mo Kiaccu(uKalui, HOMEHKIATYpe U XMMUYeCKUM (popMynam
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KiaccoB (yrapHblii ra3, YIJIEKHCIBIM ra3, amMMHak,
raieHas HM3BECTb, HeETallleHas HM3BECTb, NUThEBAas COJA W APYTUX): Ha3blBaTh U COCTABIATH
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(opMyJIbl XUMHUECKUX BEIIECTB, ONPEACIATh NPUHAUIEAKHOCTD K KJaccy.

Hcrounnku xuMu4eckoi napopmaiu (CpeacTB MaccoBoi HHPpOpMaluu, cetb HTepHET n
npyrue). Ilouck uHpopmanuu no Ha3BaHUAM, HICHTU(UKATOpaM, CTPYKTYPHBIM (popMyiam
Pemenue NpakTUKO-OPHMEHTHPOBAHHBIX TEOPETHYECKHUX 32JaHNH HA CBOMCTBA, COCTAB,
noJiy4eHue 1 0e30MmacHoe UCNoJib30BaHHe BA)KHEHIIINX HEOPTaHUYEeCKHX BelleCTB B ObITY H
NPAKTHYECKOH AeATeJbHOCTH YeJI0BEKA

Tema 3.2. OcHoBHOE coaepxaHue OK 01
Ddu3uko- OK 02
xumuueckue | TeoperHyeckoe obydyenue
CBOMCTBA .
HEOPrAHHIECK Mertamibl. O0mme ¢Gu3nueckue M XHUMHYECKHE CBOHMCTBa MeTaioB. CIOCOOBI IMONTYYEHUSI.
UX BeILECTB 3HavYeHHE METAJJIOB U HEMETAJUIOB B MPUPOJAC M JKU3HEIACATEILHOCTH YEJIOBEKAa U OPraHU3MOB.

Koppo3ust MmeTamioB: BBl KOPPO3HH, CIIOCOOBI 3alIUThI METAJIJIOB OT KOPPO3UHU

Hemeramnpl. O0mue ¢u3MYecKue U XMMUYECKHE CBOHMCTBA HEMETALIOB. THUIHWYHBIC CBOMCTBA

HemetauioB IV— VII rpynn. Knaccuduxanuss m HOMEHKIAaTypa COEAMHEHUH HEMETaJIOB.

KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPOIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCHIOB,

KHCTIOT, COJIeH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX

COCIMHEHUH, BBICIIUX OKCUOB M THIPOKCHIOB

CocraBrneHue ypaBHEHUM XMMHYECKHUX pEAKIH ¢ y4acTHeM TMPOCTBIX M CIOXKHBIX

HEOPraHWYECKHX BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U

aM(OTEepHBIX AJIEMEHTOB; HEOPTaHUYECKUX KHUCJIOT, OCHOBAaHUW U aM(pOTEPHBIX TUIIPOKCHUIIOB;

HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOLIUX UX CBOMCTBA.

PemieHue NpakTHKO-OPMEHTHPOBAHHBLIX TEOPETHMYECKUX 3aJaHUIl HA CBOMCTBA, COCTAB,

NnoJiyueHue u 0e30nacHoe UCNOJIb30BAHNE BAKHEHIINX HEOPraHUYECKUX BeleCTB B ObITY M

NMPaAKTHYECKOI 1eATEeJTbHOCTH YeJI0BeKa
Tema 3.3. OcHoBHOe coep:kaHue OK 01
Nnentuduxarir OK 02
st JlabGopaTopHble 3aHATUSA OK 04
HEOpPTraHUYEeCK

JlaGopatopHas pabota «neHTrduKanys HeOPraHMUECKUX BEIIECTBY.
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HUX BEILIECTB

Penmenne sKCniepuMEHTANIBHBIX 3a1a4 110 XUMUYECKMM CBOWCTBAM METAJNIOB U HEMETAILIOB, 10
PacIO3HABAHMIO U MTOJIyYECHUIO COCIMHEHUN METAJUIOB U HEMETAJUIOB.

WnenTudukanuss HEOPraHMYECKMX BEUIECTB C MCIIOJIb30BaHMEM HX (U3UKO-XUMHYECKUX
CBOWCTB, XapaKTepHBIX KadeCTBEHHBIX peakuuii. KadecTBeHHble peakuuu Ha cynabgart-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS

Pa3nea 4.

CTpOCHHe M CBOMCTBA OpPraunveCKux BEECTB

22

Tema 4.1.
Knaccudukan
usi, CTPOCHHE
"
HOMCHKJIATypa
OpPraHUYeCKUX
BEII[ECTB

OcHoBHOe coaep:kanue

TeopeaneCKoe oﬁyqe}me

[losiBneHue u pa3BUTHE OPraHUYECKOW XUMUU KaK Hayku. [IpeameT oprannueckoil XuMuu.
MecTo 1 3HaYeHHE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOCHUE KAK TMOPSJIOK COEOUHEHHUS AaTOMOB B MOJIEKYJE€ COIVIACHO HX
BaJIEHTHOCTH. (OCHOBHBIE TMOJIOKEHHS TEOPUM XUMHUYECKOIO CTPOEHUS OpraHMYeCKHX
coenuHeHuil A.M. BytnepoBa. YriaepoaHblil CKeleT OPraHUYEeCKOM MOJEKYJbl. 3aBUCHMOCTh
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOCHHUsSI MOJIEKYJI. MI30Mepus U M30MepBL.

[Tonste o QynkunoHanbHol rpynme. Panukan. [TpuHnunel kmaccupuUKauy OpraHUYECKUX
coequHeHU. MexyHapo/iHas HOMEHKJIaTypa M MPUHLUIBI HOMEHKJIATYphl OpPraHMYECKUX
coeauHenuil. IlonsTre 06 a30TcoaepKaLIMX COETUHEHUAX, OMOJIOTHUECKN aKTUBHBIX BEIIECTBaX
(yrimeBopax, xupax, OelKax U Jp.), BBICOKOMOJEKYJISIPHBIX COEIUHEHUSAX (MOHOMEp, MOIUMED,
CTPYKTYpPHOE 3BEHO)

42

IIpakTHYecKkne 3aHATHA

HOMGHKJ'IaTypa OpPraHu4eCKux CO€I[I/IHGHI/II\/’I OTACJIBHBIX KJIACCOB (HaCI)IHleHHI)IG, HCHACBIIIICHHBIC
U apoMaTH4ecKHe YIrieBOJOPObl, CHUPTHI, (PEHOIIBI, anbIeTrubl, KETOHbI, KAPOOHOBBIE KUCIOTHI
u 7p.) CocrtaBieHHE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHM4ecKHX BELIECTB
OTJENBHBIX KJIACCOB, HCIOJNb3Ys MX Ha3BaHUS MO0 CHCTEMAaTUYeCKOM U TPHUBHAIBHOMN
HOMEHKJIaType (ITWJICH, aleTuseH, TiauiepuH, (eHon, (opManbAerui, YKCyCHas KHCIOTa,
ruiuH). Pacdyersl mpocrteiiei ¢popMyssl OpraHMYeCKOW MOJIEKYJIbI, UCXOMs U3 3JIEMEHTHOIrO
cocrana (B %)

Pemienue NpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUH HA CBOMCTBA, COCTAaB,
noJiyuyeHue u 6e30MacHoe UCIOJIb30BaHNe BAKHEHIINX HEOPraHNYECKUX BellecTB B ObITY H
NPAKTHYECKOI 1eATeTbHOCTH YeI0BeKa

OK 01
[IK 1.4
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COCTUHEHUN

OcHoBHOe coep:kaHue

12

Teopernyeckoe o0yueHue

OU3UKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHHH OTAEIbHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(uKaluyl ¥ HOMEHKJIATypbl BHYTPH Kjacca; FOMOJOIMUYecKUil pan u obmas dopmyia;
u30MepHst; pu3nuecKue CBOMCTBA; XUMUYECKHE CBOMCTBA; CITOCOOBI MOTyUeHHS ):

— IpeneibHbIE YITIEBOAOPOAbl (aJIKaHbl M IMKJIOAJIKaHbl). ['opeHHe MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHMKOB TeEIJIa B IPOMBIIUIEHHOCTH U ObiTy. CBOHCTBA NPUPOAHBIX
YIJIEBOJOPOIOB, HAXO0KICHHUE B IPUPOJIE U IPUMEHEHNE aJIKaHOB;

— HempeJenbHble (AIKEeHbI, aIKUHBl U alKaJMeHbl) U apoMaTUUYeCKUe yrieBoaopoabl. I'openue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIAMEHH IS CBAPKU U PE3KH METAJIIIOB

— KHUCJOPOJCOJEpKallie COeAUHEHUs (CIUPTHI U (EHOIbI, KapOOHOBBIE KHCIOTHI M 3(UPHL,
albACTUIIBI U KETOHBI, JKUPBI, yriaeBoibl). lIpakThyueckoe NpPUMEHEHUE STUIICHTJIMKOJIA,
rnepuna, ¢enona. [Ilpumenenue dopmanbaeruia, aneraapieruia, yKCyCHOH KUCIOThl. Mblia
KaK COJIM BBICHINX KapOOHOBBIX KMCJIOT. MoOMOIIIHE CBOMCTBA MbLia

— a30TCo/IepKalllie COCIUHEHHS (aMUHBI M aMHUHOKHCIOTHI, O€nKh). BBICOKOMONEKYIspHbIE
COEMHEHUs (CMHTETHUYECKHEe M OMOJIOTMYECKU-aKTHBHBIE). MOHOMEp, MOIUMEpP, CTPYKTYypHOE
3BeHO. [lommmepusanys dTUIeHa KaKk OCHOBHOE HAIIPABIEHUE €T0 UCIIOJIB30BAHHUS.

I'eneTnyeckas CBA3b MEXIY KJIAaCCAMHU OPTraHUYECKUX COCIUHEHUN

IIpakTHYecKkne 3aHATHA

CBolicTBa OpPraHUYECKUX COEIMHEHUN OTIENbHBIX KJIaccOB (TpUBHATbHAS M MEXAyHApOIHAS
HOMEHKJIaTypa, XHWMHUYECKHME CBOWCTBA, CHOCOOBI TOJIYy4YeHHs): TMpeAesbHble (IKaHbl U
[UKIIOANIKaHbl), HENpeAenbHble (aJKEHBI, alKWHBl W alKagueHbl) W  apOMaTUYECKUE
YTJIEBOOPOAbI, CIIUPTHI U (PEHOJbI, KapOOHOBBIE KHUCIOTHI M 3(UpPHI, albJErH]ibl U KETOHBI,
aMUHBl M AaMHUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COEIMHEHHA. 3aJaHMsl Ha COCTaBIICHUE
YPaBHEHUN XUMUYECKHUX PEAKIUN C yJaCTHEM OPraHWYECKHX BEIIECTB HA OCHOBAHMH UX COCTaBa
U CTPOEHHUS

CocTaBicHHE CXEM peaKI_II/Iﬁ (B TOM HYHUCIIC I10 NPCIIOKCHHBIM I[CIIOYKaM HpeBpaI.L[eHHfI),
XApPaKTCPUIYIOIIHUX XUMHUYCCKUC CBOICTBa OpTraHNYCCKUX CO@}II/IHGHHIZ OTACIBHBIX KJIaCCOB,

OK 01
OK 02
OK 04
[IK 1.4
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CrocoObl HX TMOJIYYEHHS M Ha3BaHHWE OPraHMYEeCKUX COEAMHEHWH MO0 TPUBUAILHOW WU
MEXIYHAPOJAHONU CUCTEMAaTUUECKOW HOMEHKIIAType.

Pemenne npakTuKo-OpuEeHTHUPOBAHHBIX 32/IaHUI HA CBOMCTBA OPraHUYECKHUX COeIMHEHM I
OT/JeJBHBIX KJIACCOB

Tema 4.3. OcHoBHOe coaep:kanue OK 01
Nnentudukai OK 02
us Teoperuyeckoe o0yueHue OK 04
OpPTraHUYeCKUX
BEIIECTB, HX buooprannueckue coeaunenus. [Ipumenenne u 6uosnornveckas poib yrieBofoB. OKuCIeHUE
3HAYCHHE U yIJIEBOJIOB — MCTOYHUK HHEPTHUHM KUBBIX OpraHu3moB. OOJacTu NMpUMEHEHUsS aMHHOKHCIIOT.
NpUMeHeH e B [IpeBpamenust 0eNKOB NHIIM B opranu3Me. buonornueckue GyHknun 6enkoB. buonornyeckue
GLITOBOI 1 GbyHKIUY xUpoB. Posb opraHndeckoit XUMUM B pelieHuH mpooaeM MUIEeBOi 0€30macHOCTH
TPOUMSBOACTEE | b1y, opranmueckoil XUMUM B PELICHAM TIPOGIEM SHEPreTHICCKONH GE30MacCHOCTH, B Pa3BUTHH
HHOH MEIULMHBI, CO3JaHWU HOBBIX MAaTEPHajOB, HOBBIX HCTOYHHUKOB SHEPTHH (aJbTEPHATHBHBIC
ACATCIBHOCTH | orounnkm sHeprim). OMacHOCTb BO3AEHCTBHS HA KUBBIC OPraHU3Mbl OPraHHYECKHX BELIECTB
HeJoseka OTHENBHBIX KJIACCOB (YIJIEBOJOPOJBI, CIUPTHI, (DEHOIBI, XJIOPOPTraHHMYECKHE IMPOU3BOIHBIC,
QJbJIETU]IBI U JIP.), CMBICII TTOKA3aTeNs MPeAesbHO TOMYCTUMOM KOHIIEHTPAlUU
JlabopaTopHble 3aHATHUS
JlaGopaTtopHast padora: “UneHTudukamus OpraHMIeCKUX COeIMHEHNUN OTAETbHBIX KJIacCOB”
Nnentudukanus OpraHUYecKUX COEAMHEHUN OTIENbHBIX KJIAcCOB (HAa TMpHUMeEpEe albJEerHjioB,
KpaxMmayia, YKCyCHOM KHCIOTHI, O€JIKOB M T.N.) C HCIOJb30BaHUEM HX (PUIUKO-XUMHUECKHX
CBOMCTB M XapaKTepHBIX KAa4eCTBEHHBIX peakiuil. JleHaTypamus Oenka NHpu HarpeBaHUU.
[IBeTHBIE peaknuu OenKOB. BO3HMKHOBEHHE AaHAJMTUYECKOTO CHTHAJA C TOYKU 3PEHUs
XUMHUYECKHX  MpPOLECCOB MNpPU  MPOTEKAaHMM  KAueCTBEHHOM  peakUuu, I103BOJIAIOLIECH
UICHTU(HUIMPOBATH MPEITI0KESHHBIE OPTraHNYECKHE BEIIECTBA
Pasnen 5. Kunernyeckue W TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XHMHYECKHX

peaxuuit
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CxopocTh OcHoBHOe coep:kaHue OK 01
XUMHYECKUX OK 02
peaKkIui.
XuMH4YecKoe
paBHOBecHe

Teopernueckoe o0yuenune

CKOpOCTh peakiiu, €€ 3aBHCHUMOCTh OT pa3IUYHBIX (PAKTOPOB: TPUPOJBI PEArHPYIOIIHX

BEIIECTB, KOHILIEHTPAIIMHM PEarupyroluX BElIEeCTB, TeMIEpaTypbl W IUIOLIAAU PEAKIMOHHON

noBepxHocTH. TertoBbie 3PHEKTH XUMUISCKUX PEAKITHI. DK30-1 SHIOTCPMHUSCKUC, PCAKIIHH.

OO6patumocTh peakiuil. XUMUYECKOE PAaBHOBECHE U €r0 CMEIIEeHUE MO IeHCTBUEM Pa3INnYHBIX

(dakTopoB (KOHIICHTpAIUS PEarcHTOB WJIM MPOIYKTOB PEAKIMH, JABJICHHE, TEMIIEpaTypa) JUIs

CO3/aHUS ONTHUMAJIbHBIX YCIOBHM NMpoTekaHus xumuueckux mpoueccos. [Tpunnumn Jle [llarense

Pemenne mpakTuKO-OpUEHTHPOBAHHBIX 3aJaHMIA HA aHAIN3 (PAKTOPOB, BIUSIONINX HA N3MCHECHUE

CKOPOCTH XUMUYECKOHN peaklnu, B T.4. C MO3UIMI 3KOJIOTUYECKH 11eIeCO00Pa3HOro MOBEACHUS B

OBITYy W TPYIOBOW JEATEIHHOCTH B MEISIX COXPAHCHHS CBOETO 3JI0POBBS M OKPYKAOIIEH

MPUPOJIHON CPENbI.

PemieHne TPaKTHKO-OPHEHTHPOBAHHBLIX TEOPETHUYECKHX 3aJaHMi HA TNpPHUMEHEeHHUe

npunnuna Jle-Illatenbe 51 HaXO0MKJAeHHs HANPaBJIEHUsI CMeIleHUs] pPaBHOBecHS

XHMHYECKOH peakuuu M aHadu3 (aKTOpPOB, BJIHMAIINX HA CMelleHHe XUMHYECKOTro

paBHOBecHs
Paznean 6. PacTBOpBI
Tema 6.1. OcHoBHoOe coaep:kaHue OK 01
[Tonsarue o OK 02
pacTBopax TeopeTnueckoe o0yueHue OK 07

PactBopenne kak (usuKo-xumMudeckuii mporecc. PactBopbl. CrocoObl MPUTOTOBIEHUS
pactBopoB. PactBopuMocTh. MaccoBasi 1075 pacTBOPEHHOro BemiecTBa. CMBICH MMOKa3aTelst
MpeAebHO JOMYCTUMOM KOHILIEHTPAllUM M €ro HCIHOJIb30BaHWE B OLIEHKE SKOJOTHYECKOU
0e30macHOCTH.

[TpaBuiia SKONOTHYECKH IIENECOOOpPA3HOTO TMOBENCHUS B OBITY U TPYIOBOW NESATEIBHOCTH B
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LEIAX COXPAHEHUs CBOETO 3J0pPOBbS M OKPYKAMOIIEW NPUPOJHOM Cpenbl; OMAaCHOCTh
BO3JECHCTBUS HA KUBBIE OPraHU3Mbl ONPEICIICHHBIX BEILIECTB.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPBI, HCIIOJIb3YEMBIE B
OBITOBOM M IPOU3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA

Tema 6.2. OCHOBHOE COfIep:KaHIe 2 OK 01
Hccnenoanue OK 02
CBOICTB JlabopaTopHble 3aHATHS 2 OK 04
pacTBOPOB
JlabGopaTtopHast pabota «[IpuroroBieHue pacTBOpoOB».
[IpuroToBneHne pacTBOpPOB 3aJaHHON (MaccoBoil, %) KOHIEHTpamuu (C MPaKTUKO- 2
OpPUEHTUPOBAHHBIMU BOIIPOCAMHM) U OINPEAEIIEHUE CPEebl BOJHBIX PACTBOPOB.
Pemenue 3aay Ha IPUTrOTOBIIEHHE PACTBOPOB
IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJePKAHME (COAepPKaHUe IPUKJIATHOTO MOAYJIs1) 10 (64 u3
paznena 7 u
49 u3
paznena 4)
Paznen 7. Xumust B ObITY ¥ IPOU3BOJACTBEHHOI 1€ATEILHOCTH YeI0BeKa 8 OK 01
OK 02
Xumns B OBITY [OcHOBHOE cOaepsKaHHe 8 OK 04
u OK 07
npon3BoACTBE | TeopeTuteckoe ofyuenue 2 K 1.4
HHOM .
nearenbHocTy | HoBelime MOCTHKEHMST XMMHYECKOM HAYKM M XHUMHUYECKOW TeXHOJIoruu. Ponp Xumuu B
YelloBeKa 00ECleYeHnn HKOJOTMYECKOW, DSHEpPreTMYecKod U MHIIeBOH OE30MacHOCTH, pPa3BUTUHU 5
MeaunuHbl. [IpaBuna noucka u aHain3a XUMAYECKON MHPOPMAIIUU U3 PA3TUYHBIX UCTOUYHUKOB
(Hay4Hast 1 yueOHO-HAy4YHas IUTEepaTypa, CpelICTBa MacCcoBO nHbopMaluu, cetb HTEepHET)
IMpakTnyeckue 3aHATHSA 6
[Touck u aHanM3 KeicOB 0 MPUMEHEHNN XUMHUUYECKUX BEIIECTB U TEXHOJIOTHH ¢ yueToMm Oyayuieit
npodecCHOHATBHOMN 1eITETbHOCTH 110 TEMaM:
1. BaxkHelMe CTpOUTETbHBIE MaTepUAIIbl, KOHCTPYKLIMOHHBIE MaTE€pHallbl, KPaCKH, CTEKJIO, 4

KEepaMuKa, Marepuajibl IOJd 3JSJICKTPOHUKH, HAHOMATCPUAJIbI, TCKCTUJIBHBIC BOJIOKHA,
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WCTOYHMKH DSHEPIHH, OPraHUYECKHEe W MHUHEPAJbHbIE YAOOpPEHUs, JEKapCTBEHHBIE
BeEllleCTBa, OBITOBAsT XUMHUSL.

3amura: [IpencTapiaeHne pe3yIbTaToB PEIIeHHs KeiicoB B GopMe MUHU-T0KIAA C Ipe3eHTalnei 2
IIpoMe:KyTOUHAS ATTECTAIMSA N0 JUCHHILIHHE (U epeHHPOBAHHDIN 324€T) 2
Bcero 72 10
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JNCHUIIVIMHBI

3.1. TpeGoBaHNsI K MUHUMAJBLHOMY MATEPUAIBbHO-TEXHUYECKOMY 00ecreYeHHI0
Jns peanu3auud MpOrpamMMbl  JTUCHUILIMHBI MPEAYCMOTPEHBI CIEAYIOMIUE CIEelUaIbHbIe
MTOMEIICHUS: YIeOHbIN KaOMHET «XUMHUH ¥ OUOJIOTHI.
Kabuner «Xumuu u OMOJIOTHH», OCHAIIEH B COOTBETCTBUM C 1. 6.1.2.1 oOpaszoBarenbHON
nporpammsl 1o crienuaibHocTu 38.02.06 dunHaHCH.

3.2. UnopmannonHoe odecnevyenne peajusanum NporpamMmbl

1. It peanuzanuu mporpaMMbl OMOIMOTeYHBIN (POHT 00pa3oBaTebHON OpraHU3aIMi HMEET
NEYaTHBIC W DJIEKTPOHHBIE 00pa30BaTeIbHbIC U HHPOPMAIIMOHHBIC PECYPChI, PEKOMEHIOBAHHBIC IS
UCTIOJIB30BaHUs B 00pa30BaTEILHOM IPOIIECCe, HE CTapIIe MSATH JIET C MOMEHTA U3JaHHUS.

OCHOBHBIE UCTOYHUKU:

1. Pymsuruc, I'. E. Xumus. 10 xmacc: 6a3oBbiii ypoBens : yuebnuk / I'. E. Pymsurtuc, @.

I'. ®enpaman. — 10-e 3. — Mocksa : [IpocBemenue, 2023. — 224 ¢. — ISBN 978-5-09-108896-

0. — Tekcr : >nekTpOHHBIN // DAEKTpOHHBIA pecypc mudpoBoit obpazoBatenbHoil cpenbl CIIO
PROFo6pa3zosanue : [caiit]. — URL: https://profspo.ru/books/132372

2. Pymsutuc, I'. E. Xumus. 11 knacc: 6a30Bbiii ypoBens : yueOHuk / I'. E. Pynsurtuc, O©.

I'. ®enpaman. — 10-e u3a. — Mocksa : [IpocBemenue, 2023. — 224 ¢. — ISBN 978-5-09-108904-

2. — Tekcr : 3NeKTpOHHBINA // DNeKTpoHHBIA pecypc mudpoBoit obpazoBarensHOi cpenbl CIIO

PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/132380

3. Jyneiiko, T. I'. Xumus : yue6nuk misa CIIO / T. I'. Jlyneiiko, O. B. g6mo0, E. A.
PemeraukoBa. — CapartoB, Mocksa : IIpodoOpazoBanue, Ait [Tu Ap Meaua, 2020. — 308 c. —
ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — TekcT : 31MeKTPOHHBIN // DIEKTPOHHBIN pecypc
muppoBoit  obpazoBarenbHOi  cpeast  CIIO  PROFoOpazoBanme : [caiit]. —  URL:
https://profspo.ru/books/94217.

JIONOJTHUTEIbHBIE HCTOYHHUKH:

1. HmutpueBa, B. ®. ®usuka s npodeccuid M crnenuaIbHOCTEH TEXHUYECKOIO
npoduns:  yd4eOHMK  Juisi  OOpa3oBaTEIbHBIX  YUPEKICHUH  HAyadbHOTO M CPEIHEro
npodeccuonansHOro odpazosanwms / B. @. ImutpueBa. — 2-¢ usn., crep. — M.: M3naTenbckuii IeHTP
«Axanemus», 2019. - 448 c.
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4. KOHTPOJb M OIIEHKA PE3YJIbTATOB OCBOEHMS OBIIEOBPA30OBATEJILHOI
TACIATITAHBI

KOHTpOJ'IB N OLCHKAa pE3yJIbTaTOB O6y‘leHI/I${ OCYHICCTBIIACTCA MPEIIoaAaBaTCJIEM B IIPOLIECCE

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

0o0y4JarIUMUC WHAWBUAYAIbHBIX 3aJaHUM, IPOEKTOB, HCCIEAOBAHUN. Pe3ynbrarthl 00y4deHMs

OMpCACIIAOT, YTO 06}"—13,}01]_[1/16051 AOJDKHBI 3HATh, IMOHUMATh WU ACMOHCTPUPOBATH IO 3aBCPHICHUU

N3YYCHUSA JUCHUIIIINHBI.

Jis popmupoBaHUs, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHUS Y4YEOHOUM IHCIUIUIMHBI
UCIIONIB3YETCSl CHCTEMa OICHOYHBIX MEpPONPUATUN, MPEICTAaBISIIONAas cOOONH KOMIUIEKC Y4YeOHBIX

MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjbTaTamMu o0ydeHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3yabtathl o auctuiuiuae) 1 @I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4enus Trumbt OHeHOqu X
MeponpusiTHi
| OcHoBHOe coiep:KaHue
1 Pa3nea 1. OcHoBbI @opmymposars
0a3o0Bble MOHATHS U
CTPOEHHUS BellecTBA
3aKOHbI XMMUH
1.1 |OK 01 CrpoeHue aToMOB Cocransate xumuueckue |l. Tect «CtpoeHne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(OpPMYIIbl COSUHEHUN B |XUMUYECKUX JIEMEHTOB U
U TIPUPOJIa XUMUYECKOH |COOTBETCTBHH CO IPUPOJIa XUMHUYECKOM CBSI3M.
CBSI3H CTENEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMUYECKHUX AJIEMEHTOB, |XUMHUYECKHUX (HopmyIl
MCXOJIS U3 BaJICHTHOCTH U |IBYXaTOMHBIX COETUHEHUM
ANEKTPOOTPHUIIATEILHOCTH |(OKCHIIOB, CYJIb(HIOB, THAPUIOB
U T.1L.).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMUYECKON CUMBOJIMKHU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIAType MEXIYyHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKIIATHON XUMHH U
TPUBUAIILHBIX Ha3BaHUM JJIsI
COCTaBJICHUS] XUMHUYECKUX
(dhopmyI AByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 |OK 01 Ilepnonnueckuil 3akoH 1| XapaKkTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabmauma J{.U. XHUMHYECKHE DJIEMEHTHl B |HEMETaJJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHUU C UX 3JIEKTPOOTPHUIIATETHHOCTD U
TTOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
MEPUOINYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX DJIEMEHTOB  |COOTBETCTBHUE C UX DJIEKTPOHHBIM
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

.. MenneneeBa

CTPOCHUEM U TOJI0KEHHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHX djiemMeHToB J[. 1.
Menneneesay.

2. [IpakTryeckue 3aJaHus Ha
YCTaHOBJICHHUE CBSI3H MEXTY
CTPOCHHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XHUMUYCCKHUX DJIEMEHTOB U MX
COEIMHEHHI B COOTBETCTBHHU C
nonoxkenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETHUCCKHE 3aaHus Ha
XapaKTEPHU3aALUI0 XUMHUECKHUX
9JEMEHTOB: «MeTanyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJACTBO K AJIEKTPOHY
XAMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C MX AJICKTPOHHBIM
CTPOCHHUEM H ITOJI0KCHHUEM B
IIEPUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenneneeBa

Pa3zgen 2. XuMnueckue
peaxkuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KontpoabsHnas pa6ora
«CTpoeHnue BenecTsa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

Tuel XUMHUYECKUX
peaKkuuit

CocTaBnsTh peakuuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaun HA COCTaBJICHHE
YpPaBHEHUU pEaKIUM:

— COCUHEHMS, 3aMCIICHUS,
pas3noxeHus, 0OMeHa;

— OKHMCIIMTEIIBHO-
BOCCTaHOBHUTENBHBIX PEAKIUH C
HCIOJIE30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT MacChl
BEILECTBA WJIH 00bEMA

ra30B M0 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIUX B
pEaKIny BEIIECTB; PacUEThI
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

Macchel (00bEMa, KOJTHMIeCTBa
BELIECTBA) IPOJYKTOB peaKkiuy,
€CJIM OJTHO M3 BEUIECTB UMEET
puMecu

2.2

DIEKTPOIUTHYCCKAS
IUCCOLMALNAA U HOHHBII
o0meH

CocCTaBJIATh ypaBHCHHUS
XUMHYECKHX PEaKIHH
HOHHOI'0 0OMeHa ¢
y4acTHUEM
HEOPTaHMYECKUX BEIIECTB

1. 3amaHust Ha COCTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ y4aCTHEM KHUCIIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHUCJIOTHOCTH CPEIbI

2. JlaboparopHuas pabota "Tumbl
XUMUYECKUX peaKkiui"

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOPraHHYeCcKUX
BellecTB

HccaenoBarb cTpoeHue U

CBOMCTBa
HEOPraHu4eCKHX
BelleCTB

Kontpoabnas padora
«CBoiicTBa HEOPTraHMYECKUX
BellecTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYeCKue
BEIIECTBA B COOTBETCTBUHU
C X CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTABJICHUE XUMHYECKOU
(bopMyIIBI ICXO/S 3 Ha3BAHUS
BEILIECTBA 10 MEXKTyHAPOAHOMN
WJIY TPUBUAIBHOU
HOMEHKJIaTypey.

2. 3ajaum Ha pacyeT MacCOBOM
JIOTU (MaCChl) XUMHUYECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. lIpakTryeckue 3a7aHus 1Mo
KJIacCU(UKallUK, HOMEHKIIAType U
XUMUYECKUM (PopMysiam
HEOPraHUYECKUX BEILECTB
Pa3JINYHBIX KIACCOB.

4. IIpakTHyeckue 3aaHus Ha
OIIpEeAEIEHUE XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBUCHMOCTH BU/1a XUMHUECKOMN
CBSI3M U TUIIA KPUCTAJUINYECKOM
peleTku

3.2

OK 01
OK 02

Dduznko-xuMuuecKue
CBOMCTBA

VYcraHaBnuBaTh
3aBUCHUMOCTH (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHUYCCKUX CBOI7ICTB OKCI/I)IOB,
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusATHI
HEOPraHUYECKUX XUMHYECKHX CBOMCTB KHCJIOT, OCHOBAHH, aM(OTEPHBIX
BELIECTB HEOPraHMYECKUX BEIIECTB |THJIPOKCHIIOB U COJIEH».
OT CTPOEHUS aTOMOB U 2. 3ajjaHus Ha COCTaBJIEHUE
MOJIEKYJI, a TAK)KE THIAa  |ypPaBHEHUH XMMHUYECKHX peakLui
KPUCTAJUINYECKON C Y4aCTHEM IIPOCTHIX U CIOKHBIX
peLeTKu HEOPraHMYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
I'MJIPOKCUIOB, HEOPIraHNYECKUX
COJIeH, XapaKTEepU3YIOIUX UX
CBOWCTBA U CIIOCOOBI MOJYYECHHUS.
3. IlpakTuKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
CBOMCTBA U IIOJIyYEHUE
HEOPraHUYECKUX BEILECTB
3.3 |OK 01 Wnentuduxamms Hccnenosath 1. [IpakTHKO-OpHUEHTUPOBAHHbIE
OK 02 HEOPraHUYECKUX Ka4yeCTBEHHBIC PEAKIIMM  |3a/IaHMS 10 COCTaBJICHUIO
OK 04 BEILECTB HEOPraHUYECKHUX BEIIECTB |XUMUYECKHUX PEAKLUN C y4aCTHEM
HEOpraHMYEeCKUX BEIIECTB,
UCIIOJIb3YEMBIX JUI UX
UICHTU(UKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxarms
HEOPraHUYECKHUX BEIIEeCTB”
4 Pa3nen 4. Ctpoenue u |HccienoBats crpoenue u|Konrpoabhas padora
cBOiicTBA cBoiicTBa oprannyeckux («CTpoeHue u cBoiicTBa
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BelecTB)
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumnuponats 1. 3agaHus Ha COCTaBICHUE
I[IK 1.4  |cTpoenue u OpraHWYECKHE BEIIECTBA B |[HA3BAaHUN OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBHUH C UX COEJMHEHU 10 TPUBHAIBHON MU

OpTraHU4YCCKUX BCUICCTB

CTPOCHUEM

MEXIYHApOIHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBJICHUE
MIOJIHBIX ¥ COKPAIEHHbIX
CTPYKTYPHBIX (hopMyI
OpPraHUYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3agauu Ha ompeneeHne
npocteiiiel GopmyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXO
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OK/IIK

Monyas/Pa3nen/Tema

PesynabTaT 00yuenus

Tunsl oeHOYHBIX
MepOonpUATHH

13 AJIIEMEHTHOT0 cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.4

CBolicTBa OpraHUYECKUX
COCIMHEHUN

YcranaBiuBaTh
3aBHCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
OPraHMYEeCKHUX BEIIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3ajaHus Ha cocTaBJIEHUE
YPaBHEHUN XMMHUUYECKUX PEAKIIUI
C YYaCTHEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHHUS.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XHUMUYECKHX PEAKIINH,
WUTIOCTPUPYIONTUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUs JaHHBIX PEAKIUN 1
TEHETHUYECKOMN CBSI3HU
OpPraHMYECKUX BELIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3aga4uu Mo
YPAaBHEHUSIM PEAKLMil C ydacTHEM
OpPTraHUYECKUX BEIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpaleHuss OpraHu4eCKux
BELIECTB NPU HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Nnentuduxanus
OpTraHUYECKHUX BEIECTB,
UX 3HAYCHUE U
MpPUMEHEHHEe B OBITOBOU
Y IPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa

Uccnenosath
KAaQUCCTBCHHBIC peaKIII/II/I
OpraHUYECKUX
COEIUHEHHUH OTHEIBLHBIX
KJIaCCOB

1.IIpakTUKO-OpHUEHTHUPOBAHHbBIE
3a/laHus IO COCTABIICHUIO
XMMHUYECKHUX PEAKIUN C y4aCTHEM
OpPraHUYECKUX BEILECTB, B T.4U.
UCIIOJIB3YEMBIX JUIS UX
UICHTU(UKAIMY B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxaiuss OpraHn4ecKux
COETMHEHUN OTAEIHLHBIX KJIACCOB”’

Pazpnen S.
Kunernueckue u
TepMOAMHAMHYECKHUE
3aKOHOMEPHOCTH
NPOTEeKAHUA

XapakrTepu3zoBathb
BJIMSIHME PA3JIMYHBIX
(pakTopos Ha
paBHOBeCHE U CKOPOCTh
XHUMHMYECKHX PeaKIui
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THunbl OEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
XHMHUYECKHX peakumnid
5 [OKO01 CKOpOCTh XUMHUUYECKUX |XapaKTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHbIE
OK 02 peakiuii. XMMUYECKOE |BJIMSHHUE KOHLICHTPAIIMU  |TEOPETUUYECKHUE 3a/IaHUs Ha
paBHOBecHE pearvpymoIrx BeIecTB U |aHaIu3 (PaKTOPOB, BIUAIOIIUX HA
TEeMIIepaTypbl Ha CKOPOCTb |U3MEHEHHUE CKOPOCTH XUMUUYECKOU
XUMUYECKUX PEAKLUN peakuuu. IIpakTuko-
XapakTepus3oBaTh OPUEHTUPOBAHHBIC 3a]JaHUs HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHumna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 11 HaXOXKACHUS
peaxiuu cpebl u HaIpaBJIEHUS! CMEILIEHUS
TEeMIEpaTypbl Ha paBHOBECHS XUMHYECKON peaKinu
CMEIlleHNEe XUMUYECKOTO  |¢ aHaiu3 (GaKTOPOB, BIUSIOMIUX
paBHOBECHS Ha CMELEHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBarp

Pasaen 6. PacTsopsr HCTHHHBIEPACTBOPHI €
3a]aHHBIMH
XapaKTepUCTUKAMM
6.1 [OK 01 [TonsTue o pacrBopax  |Paznnuars UCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
2. IlpakTHKO-OpUEHTUPOBAHHbBIE
pacueTHbIC 3aJaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHON ESATENbHOCTH
YyeJioBeKa
6.2 [OK 01 Uccnenosanue croiictB |UccnenoBats Gusuko- JlabGopaTtopHas pabota
OK 04 pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
K 1.1 HUCTUHHBIX paCTBOPOB

Il | IlpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJepP:KaHue (COoAepKaHue MPUKIATHOTO MOIYJIsl)

7 Paznea 7. OuenuBath nocijieacTBys |3amuTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayurei npogeccuoHaIbHOM
NMPOU3BOACTBECHHOM NPOU3BOACTBEHHOM AesiTeJIbHOCTH)

JAesITeJIbHOCTH AesiTeIbHOCTH Ye10BeKa

JeJ10BeKa ¢ MO3ULMH
JKOJIOTHYECKOM
0e3omacHoOCTH
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THunbl OEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
OK 01 Xumus B ObITY U OnenuBats nocnencteus |Keiic (¢ yuetom Oyaymieit
OK 02 IIPOU3BOJICTBEHHON OBITOBOM 1 npogeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YEJIOBEKa (ITPOU3BOJICTBEHHOM JESATEeTLHOCTH )
OK 07 NEeITEILHOCTH YelioBeKa ¢ |Bo3MOXKHBIE TEMBI KEHCOB:
IIK 14 no3unui dxonoruueckor |1. IMorennenue kaumara u

0€e30I1aCHOCTH

BBICBO60)KI[CHI/IC ra3oBbIX
TuapaToB CO AHA OKCaHa.

2. Bynymue marepuansl s aBua-
, MAIIMHO- ¥ TIPHOOPOCTPOCHHS.

3. HoBble MaTepuaisl ais
COJTHEUHBIX Oatapeil.

4. JIexapcTBa Ha OCHOBE
pacTUTEIBHBIX MPErnapaToB
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