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PabGouass mporpamMma o00mIe00pa30BaATENHHON UCHIUTUIUHBL  «XUMUS)
pazpaborana Ha ocHoBe DeAepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
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OPUMEPHBIX pabouux MporpamMm  00IIeoOpa3oBaTENbHOIO W COLMAIBHO-
rymanutapaoro mukioB CIIO ®I'bOY IO UPIIO), ¢ yuerom dDenepaibHOTO
TOCY/IapCTBEHHOTO 00pPa30BAaTENBHOTO CTaHAApTa CPEAHEr0 MPOPECCHOHATHLHOTO
obopazoBanust (PI'OC CIIO) mo cnemuansHOocTH 38.02.01 DkoHOMHMKA W
OyxranTepckuid yd4eT, yrBepxkaeHHoro Ilpukazom MwunoOpHayku Poccum ot
Onexabpst 2016r. Ne 1568 (3apeructpupoBaHHOr0 MUHUCTEPCTBOM IOCTHUIIUU
Poccuiickoit ®enepanun 26exadps 2016r, peructpanmonusiii Ne 44946 u c
W3MEHEHUsIMU U JonosHeHussMu ot 17 .12. 2020 1, 1.09.2022 r.), 1 ¢ yuyeToM
[TpumepHOI OCHOBHOM 00pa3zoBaTeabHOM MporpaMmsbl 1o cneruanbHoctu 38.02.01
DKOHOMUKA U OyXTranTepcKuil yueT (Mo OTpaciisiM)

Opranuzanus-pa3padoTymK:
I'bOY 1100 «31aToyCcTOBCKNN TEXHUKYM TEXHOJIOTUN U YKOHOMHUKH

Pazpabotuuk: Hukynuna BanenTtuna AJsiekcaHipoBHA
npenoaasaresib [ bOY 1100 «3nmaTtoycTOBCKNN TEXHUKYM TEXHOJIOTHHN U
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[Iporpamma oOcy>kieHa Ha 3acefaHuy MPOPUIHHOM ITUKIOBON KOMUCCUU
€CTECTBEHHO-HAYYHbIX JUCLUILINH:



COJIEPKAHUE
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JUCIHITIINHBI «XUMUS»




1.00mas xapakTepucTuka padodeil nporpaMmsl 0011e00pa3oBaTeIbHOM
AUCHMILIMHBI «XHUMHD)

1. O6mieo0Opa3oBarenbHask TUCHUIIIHHA « XUMUSD SIBISIETCS 00s13aTEIbHOM 4acThiO
00111e00pa30BaTeNIbHOTO LKUKIJIA 00pa30BaTENbHON MpOorpaMMbl B cooTBeTCTBUU ¢ DI'OC
CIIO no cnenumansHocTH 38.02.01 DKkOHOMUKA U OyXTanTepCKUil yUeT.

[Iporpamma paszpaborana Ha ocHoBaHuu TpedoBanuii ®I'OC cpennero oodiero
oOpa3zoBanus. Ha nzyuenue IUCHUIUIMHBI « XUMUS» Ha 6a30BOM YpOBHE OTBOJIUTCS 72
yaca.

[Iporpamma yuyeOHON AMCHUILIMHBI MOXET OBbITh HCIOJb30BaHA MPU OOy4YEHUU
JIMI] C OTPAHMYEHHBIMU BO3MOXHOCTSIMU 3JOPOBBS.

[Iporpamma y4eOHOW AMCHUIUIMHBI MOKET OBITh peajii30BaHa C MPUMEHEHUEM
JUCTAaHIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUH.

1.2. Hesu u mu1aHupyemble pe3yJbTAaThl 0CBOCHUSI JUCHTUTITIHHBI

1.2.1 Heau 1uCHUNIMHBI

ConmepxaHue mporpaMMbl  00II€0Opa30BaTENbHOM  JAMCHUIUIMHBL  « XUMHUS»
HaIpaBJIEHO HA JIOCTH)KEHUE CIEAYIOIMX LeJeil: (opMHUpoBaHME Y CTYJIEHTOB
IIPENCTABIICHUS] O XMMUYECKON COCTABIIAIOIIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
KaK OCHOBBI TMPUHSTHS PEIICHUN B KU3HEHHBIX W TPOU3BOJCTBEHHBIX CHUTYyallUsX,
OTBETCTBEHHOT'O MOBEACHUS B IPUPOAHOU Cpee.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MNOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IIPOLIECCOB M SIBJIEHUW B OKPYKAlOLIEW Cpele, LEJOCTHOM HAay4YHOW KapTHHBI MHpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBISATH (POPMYJIBI HEOPTaHWYECKUX W OPTaHUYECKHX
BEIIIECTB, YPABHEHUSI XUMHUYECKUX PEAKIINM, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yJbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh  HABBIKM  TPOBEJAEHUS  MPOCTEHIINX  XUMHUYECKUX
HKCIIEPUMEHTAILHBIX MCCIIEIOBAHUN C COOJIIOICHHEM MPaBUil 0€30MacHOro 0OpaIeHus
C BEIIECTBaMU U J1ab0paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yYMEHHS HCIOJIb30BaTh MHGOPMAIHMIO XHUMHYECKOTO XapakTepa u3
Pa3IMYHBIX UCTOUYHUKOB;

5) chopMupoBaTh YMEHHS NPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATEIBHOCTH U
XUMHUUYECKUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

6) chopMHpoBaTh MOHMMAHUE 3HAYMMOCTHU JOCTHXKEHUUW XMMHYECKOHM HAYKH U
TEXHOJIOTUM JJIs1 pa3BUTHUS COLIMATIBHON U TPOU3BOICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHS 00HIC00pa30BaTEJIbHOM
aucumIuHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco6oe 3HaueHne AUCIUIUIMHA uMeeT npu hopmupoBanuu u pazsutun OK u T1K.



HauMeHoBanue u Koja

IlnaHupyemble pe3y/abTaThl

KOMIIeTEHIIHH Oomue JucuunimHapHbie
OK 01. Beibupars | B yacTu TpyaoBoro BoClmuTaHusI: - BJIAQJAE€Th CUCTEMOW XHUMHMYECKUX 3HAHUH, KOTOpass BKJIIOYAET:
CIIOoCcO0bI peuieHust | - TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH | OCHOBOIIOJATalOMIMe MOHATHS (XUMUYECKUU 3JIEMEHT, aTOM, JJIEKTPOHHAs
3a1a4 MacTepcTBa, TPYI0II00ue; 000104Ka aToma, s-, p-, 0-37eKTPOHHbBIE OPOUTAT ATOMOB, HOH, MOJICKYIIA,
npohecCuOHATBLHOM - TOTOBHOCTh K AaKTUBHOM  JIEATEIIbHOCTH | BAJIGHTHOCTb, JIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
JESTeIbHOCTH TEXHOJIOTUYECKOU u COLIMATbHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBIA CKEJeT,
MPUMEHUTEIBHO K | HallpaBJICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATH, | QYHKIIMOHAIBHAS TPYIINA, PaauKal, U30MEPHsl, U30MEPbI, TOMOJIOTUYCCKHMA
pa3INYHbIM IUIAHUPOBaTh U CaMOCTOSITENIbHO  BBIMOJIHATH | Psijl, TOMOJIOTH, YIJI€BOIOPOAbI, KUCIOPOA- M a30TCOJEpKAIINE COSANHEHHUS,
KOHTEKCTam TaKyIo JIeATeIbHOCTb; OMOJIOTUYECKH aKTUBHBIC BEIIECTBA (YTJIEBOMBI, KUPBI, OCIKH), MOHOMED,
- HHTEpeC K pa3IUYHBIM chepam | moaumep, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIE  COEIUHEHUS,
npodeccCHOHATLHOM IS TEIILHOCTH, KpUCTAJUTMYECKasi PEelIeTKA, TUIbl XUMHUYECKUX PEaKIui (OKHCIUTEIBHO-
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU | BOCCTAHOBHUTEIbHBIC, IK30-H SHIOTEPMHUUECKHE, PEaKIIMM HOHHOTO 00OMeHa),
MO3HABATEIHLHBIMH JIEHCTBUSIMU: pacTBOp, IEKTPOIHUTHI, HEIJEKTPOJIUTHI, JICKTPOIUTHUECCKAS TUCCOIUAIINSA,
a) 0a30BbI€ JJOTHYECKHE JICHCTBUS: OKHUCJIUTEJb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKOM PEaKIuu, XUMHUECKOE
- CaMOCTOSTEIILHO dbopMyIMpoBaTh U | paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XHUMHUYECKOTO CTPOCHUS

aKTyaJM3UpOBaTh TMPOOJIEeMy, paccMaTpHBaTh ¢
BCECTOPOHHE;

- YCTaHaBJIMBaTh CYNICCTBCHHBIA MPU3HAK WM
OCHOBAaHHs Ui CpaBHEHHUsS, KIacCH(PUKAIUH |
0000IICHMS;

- OmpenessATh e  JICATEIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BBIABIISATH 3aKOHOMEPHOCTH W TMPOTHBOPCUHUS B
paccMaTpUBaEMbIX SIBIICHHSX;

- BHOCHTh KOPPEKTHBBI B  JIEATEIHHOCTH,
OLICHUBATh COOTBETCTBHE PE3YyJbTATOB IIEJISM,
OLIEHUBATh PUCKH MOCIICICTBHUI ICITEIbHOCTH,

- pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH
KU3HEHHBIX TIPOOIEM

0) 60a30BBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BIIQJIETh HABBIKAMH y4EOHO-HCCIIEA0BATEIHCKOM
U TIPOCKTHOW  JCSTEJIbHOCTH,  HaBBIKAMHU
paspernieHus mpooem;

- BBISABIIATH TNPHUYUHHO-CIICIICTBEHHBIC CBS3H U

3aaaBaTb

opranuueckux BeuiectB A.M. bByriepoBa, Teopus 3IIEKTPOIUTUYECKOM
aucconuanuu, nepuogudeckuil 3akon [[.M. Menneneesa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHUH, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOWCTBAX, COCTABE, MOJIYYEHUU M O€30MaCHOM HCIOIb30BAHUU
BOKHEHIINX HEOPraHWYeCKMX M OpPraHMYeCKUX BeLIeCTB B OBITY H
MPaKTUYECKON JAESITEbHOCTH YEJIOBEKa;

- YMETb BBIIBJISITH XapaKTEpPHbIE IPU3HAKM M B3aUMOCBSI3b HM3YyYEHHBIX
HOHSITHfI, MNPUMCHATH COOTBETCTBYIOIIMEC IMOHATHA ITPH OIIMCAHHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKMX M OPraHWYECKUX BELIECTB M UX IPEBpAILCHUM;

BBIABJIATH B3aNMMOCB3b XUMHYCCKHUX 3HAHUH (¢ IIOHATUAMU u
MMPEACTABIICHUAMU JPYI'UX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMECTb UCIIOJIB30BaTh HaMMCHOBaHUA XUMHUYCCKHUX COGI[I/IHCHI/Iﬁ
MCKAYHAPpOAHOI'0O  COX03a TeopeTquCKOﬁ n HpHKHaHHOﬁ XUMHUHU H

TPUBHAJIBHBIC HA3BAHUA BayKHEHUIITNX BE€IICCTB (BTI/IJ'IeH, AllCTUIJICH, TTIMLICPYH,
(I)CHOJ'I, (bOpMaJ'IL,Z[CF UA, YKCyCHasaA KHUCJIOTa, TJIMIUH, yTapHBIﬁ ras,
yr.]'IeKI/ICJ'IHﬁ ra3, aMMHakK, ramecHasa U3BECThb, HEram€Hass W3BCCTh, IIUThHCBAA
coma u I[pyrI/IX), COCTaBJIATH (I)OpMy.TILI HCOPraHUYCCKHUX W OPraHUYCCKHUX
BCIICCTB, YPAaBHCHUA XHUMHWYCCKUX peaxunﬁ, OOBACHATh HX CMBICIJI,
TIOATBCPIKIAAThH XapPaKTCPHBIC XHUMHUYCCKUC CBOMCTBaA BCIICCTB




aKTyaJIM3UPOBATh 3a/a4y, BBIABUTATH THIIOTE3Y €€
peH_IeHI/ISI, HaXOIUTb apI‘YMeHTBI JUJIA
JIOKa3aTeNIbCTBA CBOMX YTBEPXKICHHM, 3a1aBaTh
[apaMeTpbl U KPUTEPUU PELICHUS,

- aHAJM3MPOBATh IIOJYYCHHBIC B XOJE PEIICHUS
3a1a4uu pe3y.HBTaTBI, KpI/ITI/I‘-IeCKI/I OLCHHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MCHCHHE B
HOBBIX YCJ'IOBI/ISIX;

- YMETh IEPEHOCHTh 3HAHMS B IMO3HABATEIBHYIO H
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIILHOCTH,

- yMeThb WHTETPUPOBATh 3HAHHWS W3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIABHUI'aTh HOBBIC nacu, npeajiaratb
OPHUI'MHAJIBHBIC MTOAXOJAblI U PCUHICHU S,
- CIIOCOOHOCTD Hux HCIIOJIBb30BaHHUA B

II03HABATEJIBHONW U COLMAIBHON IPAKTUKE

COOTBETCTBYIOIIUMU IKCIEPUMEHTAMHU M 3aIMCSIMHM YPAaBHEHUN XMMHYECKHUX
peaKLHii;

- YMETb YCTaHaBIUBAaTh IPHUHAUICKHOCTh HM3YYCHHBIX HEOPTaHUYECKUX U
OpTraHU4YCCKUX BCHICCTB K OHNPCACIICHHBIM KJIaCCaM U I'pyIiliaM COCIIHHGHHﬁ,
XapaKTepu30BaTh HX COCTAB M BaXXHEHIINE CBOMCTBA; ONPEIENATH BUIbI
XUMUYECKUX CBsi3ed (KOBaJeHTHAas, MOHHAs, METAJUIMYECKasi, BOJOPOIHAs),
THUIIBI KPUCTAUIMYECKUX PEIIETOK BELIECTB; KJIACCU(PUIMPOBATE XUMUYECKHE
peakuuu;

- chopMupoBaTb MPEACTABIEHUS: O XUMHYECKOH  COCTaBIIAIOLICH
eCTeCTBeHHOHay‘IHOf/'I KapTUHbBI MHpa, POJIM XMMHU B IIO3HAHUH SIBICHUH
Opupozbl, B (OPMHPOBAHUU MBILUIEHUS U KYJIbTYPbl JIMYHOCTH, €€
(GYHKIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHHS TPAKTUIECKUX
3aa4 ¥ HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U
MPUPOJHOM CpelIE;

- YyMEThb IPOBOJUTH pacyeThl M0 XUMHUYECKUM (QOpMysiaM M YpaBHEHUSIM
XUMHNYCCKUX peaKum”I C HCIIOJIB30BaHUEM (1)I/I3I/I‘I€CKI/IX BCJINYHH,
XapaKTepU3YIOIUX BEIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBHUSI) TIa30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CUCTEMHBIE XMMWMYECKHE 3HAHUA JUISl NPUHATUSA PEIICHUN B KOHKDPETHBIX
JKU3HCHHBIX CUTYallHUAX, CBA3AaHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM

OK 02. Hcnomp3oBaTh

COBpPEMEHHbBIE
cpeacTBa IIOUCKa,
aHaJM3a u
UHTEpIpeTaluu
uH(popMauu u
UH(POPMalLMOHHbIE
TEXHOJIOTHH TUTst
BBITTOJIHEHHS 3a1a4
npodecCHOHATbHON
JeSITeIbHOCTH

B 065acTHIIEHHOCTH HAYYHOTO TTO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKd U OOIIECTBEHHOW MPaKTUKH,
OCHOBAHHOTO Ha Juanore KYJBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEro0 MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YHTATEIBCKOU
KYJbTYpbl KaK CPEICTBAa B3aUMOIEHUCTBHUS MEXKIY
JIFOABMHU U TIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAy4YHOW JEATEIbHOCTH,

TOTOBHOCTh  OCYHIECTBJIATh  MPOEKTHYID U
HCCIIEI0BATENBCKYIO JIESTEIIBHOCTD
WHIUBUAYAIBHO U B TPYIIIE;

OBnaneHue YHHUBEPCAJIbHBIMU y4eOHBIMU

- yMeThb IUJIJAHUPOBaTh U  BBINOJHATh XUMHUYECKHM  SKCHEPUMEHT
(mpeBpailleHusT OpraHUYeCKMX BEIIECTB TIPU HArpeBaHUU, TOJIYUYCHHE
STUJIEHA M U3YYEHHE €r0 CBOMICTB, KAYECTBEHHBIE PEAKIMU Ha aJbIETH[IbI,
KpaxMaj, YKCYCHYIO KHCJIOTYy;, JeHarypamusi O€JIKOB Ipu HarpeBaHUH,
[[BETHBIE peakluu OENTKOB; TPOBOJAUTH pEaKIHH HOHHOTO OOMEHa,
OTIPEIEIIATh CPEAY BOJIHBIX pacTBOPOB, KAUECTBEHHBIEC PEAKIIMK Ha CyJbdar-,
KapOoHaT- U  XJOPHUI-aHHOHBI, Ha KAaTHOH AaMMOHHUS;  pelIaTh
SKCTIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Mertamnsl" u "Hemertamnel") B
COOTBETCTBUM C TPaBHJIAMU TEXHHUKH O€30MaCHOCTH TpU OOpaIieHuu ¢
BEIIECTBAMH M JTAOOPATOPHBIM 000PYIOBAaHUEM; MPEACTABIATH PE3yIbTAThI
XUMHYECKOT0 HKCIIEPUMEHTa B (DOpPME 3aMiCcH YPaBHEHH COOTBETCTBYIOIINX
peakiuii 1 GopMyITHPOBATH BHIBOIBI HA OCHOBE ITUX PE3YJIbTaTOB;

- yMEThb AaHaTU3UPOBATh XUMHYECKYI0 HWH(GOpMAIMIO, TOJIy4aeMyl U3
pPa3HBIX MCTOYHUKOB (CPEACTB MaccoBOW wmHpopManuu, cetb WHTepHET u

Apyrue);




MO03HABATEIBHBIMH JCHCTBUSIMH:

B) paboTa ¢ nH(popMaIue:

- BJIAJICTh HABBIKAMH TIOJYYCHUs MH(POpPMAIMH W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISATh MMOUCK, aHAIIN3, CHCTEMATU3AIUI0 U
WHTEpPIpETANNI0 UHOOPMALIMKA PA3IIUYHBIX BHJIOB
1 GOPM IMIPEICTABICHHUS,

- cO37aBaTh TEKCTHl B PA3IMYHBIX Qopmarax c
YY4ETOM Ha3Ha4yeHUss HHGOpMAIMM H IIEJICBON
ayTUTOPUH, BBIOMpass ONTUMAIBHYIO  (GopMy
MPEJICTABIICHUS U BU3yaTH3allUH;

- OIICHMBAaTh JIOCTOBEPHOCTh, JISTHTUMHOCTH
uHpOpMAIlMK, €€ COOTBETCTBHE IPABOBBIM U
MOPaTbHO-ITHYCCKHM HOPMaM;

- UCMOJIB30BaTh CPEICTBA WH(POPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJIOTHMA B PEIICHUU

KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  337ad C  COOJIOJICHUEM
TpeOOBaHUI IPrOHOMHUKH, TEXHUKH 0€30IMaCHOCTH,
TUTHEHBI, pecypcocOepekeHusi, IMpaBOBBIX U
TUYECKHX  HOPM, HOpM  HWH(GOPMaIMOHHON
0e301acCHOCTH;

- BJAJICTb HABBIKAMH PACIIO3HABAHUA W 3alIUTHI

- BJIaACTb OCHOBHBIMHM MCTOAAMHU HAYYHOI'o II0O3HAHHA BCIIECCTB U

XUMHYECKUX  sBJICHHWA  (HaOmIOJaeHWe,  W3MEpeHHe,  AKCICPHMEHT,
MOJICJTUPOBAHUE);

- YMETh TPOBOJUTH PACUEThl MO XUMHUYECKUM (OpMyJIaM U ypaBHEHUSIM
XUMHAYECKHX  PEaKIUd C  HCIOJb30BaHMEM  (U3UYECKUX  BEIUYHH,

XapaKTEPU3YIOIIUX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopManbHbIE YCIIOBUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHE 3HAHMs JUISl NPUHATHSA PEIIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYaLlUsAX, CB3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM

nHpopManuy, HHPOPMAIIMOHHON Oe30macHOCTH
JUYHOCTH;
OK 04. D¢ddextusHo | - TOTOBHOCTH K CaMOpA3BUTHIO, | - YMETh IUIAHUPOBaTb U  BBINOJHATH XUMHUYECKHM  JKCIEPUMEHT

B3aMMOJICIICTBOBATh H
paboTaTh B KOJUIEKTHBE
U KOMaHjie

CaMOCTOSITEJIBHOCTH U CAMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBbIKAMH yueOHo-
HCCIIEIOBATENBCKOW, IPOEKTHOM M COLMAIBbHON
eI TETLHOCTH;

OsBnageHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUSIMH:

0) COBMECTHasl IeITeIIbHOCTb:

- TIOHMMAaThb MW WCHOOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ WHIMBUyaTbHOU pabOoTHI;

(mpeBpalleHus OpPraHUYEeCKMX BELIECTB IPH HAarpeBaHWHU, MOJY4YECHUE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKLIMU Ha allbJeTU[bl,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JeHaTypauusi OelKOB IpH HarpeBaHuH,
LBETHbIE pEaKIMK OeNKOB; NPOBOJAUTH pEaKIHMH HOHHOTO OOMeHa,
OTIpeNIeNIATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUH Ha CyIbdat-,
KapOOHaT- ¥  XJOPUA-aHUOHBI, HAa KAaTHMOH AaMMOHHUSA;  pellaTh
JKCHEepUMEHTAlIbHbIE 3afaun 1o TeMaM "Meramisl" u "Hemeramnel") B
COOTBETCTBUM C MpaBWJIAMU TEXHHUKH O€30MacHOCTH MpHU OOpalleHuu ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYIOBAaHHEM; NPEACTABIATh PE3YIbTaThl




- MPUHUMATH IIEJIM COBMECTHOH JIESITEIBHOCTH,
OpraHU30BbIBATh U KOOPJAUHHUPOBATH JCUCTBUS IO
€e JIOCTIDKCHHUIO: COCTaBJIATh IUIAH JICHCTBUIA,
pacnpeienaTh pojik C y4eTOM MHEHUM YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAaTh W BHINOJHATH paboOTy B
YCIIOBHSX peanbHOTO, BHPTYAJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIISATH TO3UTHBHOE CTPATETHYCCKOE
MOBEJICHUE B PA3JIMUHBIX CUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM
OBnazieHue YHUBEPCAIBHBIMH  PETYJISATUBHBIMHU
NEUCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIIOACH:

- MPUHUMATh MOTHBBI U ApTYMEHTHI IPYTHX JIOCH
MIPU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPaBO APYTHX JIOACH
Ha OIINOKH;

- pa3BHBaTh CIIOCOOHOCTh ITIOHUMAaTh MHUP C
TIO3UIIMH JIPYTOT0 YEJI0OBEKa;

XUMHYECKOT0 SKCIIEpUMEHTa B (hOpMe 3aKcy YpaBHEHH COOTBETCTBYIOIINX
peakuuii 1 GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTaTOB

OK 07. ConeticTBoBaTh
COXpaHEHHIO
OKpY’Kalollled Cpensl,
pecypcocOepekeHuIo,
NPUMEHSTh 3HaHUS 00
W3MEHEHUU KJIMMarTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3¢ dexTuBHO
JIEHCTBOBATH B
Ype3BBIYANHBIX
CUTYaIUAX

B o0nacty 5K010ruyecKoro BOCIUTAHUS:

- cOpPMHPOBAHHOCTh JKOJIOTHMUECKOU KYJIbTYPHI,
MIOHMMAaHHUE BIIMSHUSA COLMAIBHO-2KOHOMUYECKHUX
IIPOLIECCOB  HA  COCTOSIHME  IPUPOJHOM H
COLMAJILHOW ~ CpeAbl, OCO3HaHHE TIJI00AIBHOTO
XapakTepa 3KOJOTHYECKUX MPoOieM;

- IUIAHUPOBAHME U OCYLIECTBIICHUE JEHCTBUI B
OKpYXXalollle cpele Ha OCHOBE 3HAHUSA LeJel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENpUATHE JCHUCTBUN, NPHUHOCSIINAX
BpeJl OKPYXKaIOLLEH Cpee;
- yYMEHHE MpPOrHO3MpOBaTh HEOJIAronpUsTHBIE

JKOJIOTUYECKUE MOCIEACTBUS MPEAITPUHUMAEMBIX
JEWCTBUM, IPEOTBPALIATh HX;

- paclinpCHUC OIIbITa JACATCIIBHOCTHU

- chopMupoBaTh MPEACTABIEHUS: O XUMHUYECKOH  COCTaBISIOIIEH
eCTeCTBeHHOHayLIHOI\/’I KapTUHBI MHpa, POJIM XMMHU B IIO3HAHWUH SIBJICHUN
npuponbl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOMN JIJIsl pEIICHUs TPAKTHUECKUX
3a/1a4 U DKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO H
MPUPOTHOM CPEJE;

- YMeTh cOOMI0NaTh MpaBUiia KOJIOTUYECKH IIeIeCO00pa3HOr0 MOBEACHUS B
OBITY W TPYIOBOM NIEATEILHOCTH B IIENAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHON Cpelbl; YYUTHIBATh ONACHOCTh BO3JEHCTBUSI HA
JKUBBIC OpraHU3MBbl OINPCIACICHHBIX BCHICCTB, MOHMUMAsA CMBICII IMOKA3aTCIIA
MpeAebHON JTOMYCTUMON KOHLIEHTpAlluU




AKOJIOTUYECKOW HAIIPaBICHHOCTH;

- OBJIAJICHHE HaBbIKAMU yueOHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COLMAIbHOMN
JIeSITEIILHOCTH;

I[IK 2.5 [IlpoBoauth
POLEAYPHI
WHBEHTapU3aIu1
(UHAHCOBBIX
0053aTeNLCTB
OpTraHu3aIu

IPOBEJCHUE HpOLEaypHI MHBEHTapHU3aluu
(UHAHCOBBIX 00513aTeNIbCTB OpraHu3anu,
CBSI3aHHOW C pacyeToM MaTepUalIbHBIX CPEICTB Ha
XHUMUYECKHE BEIIECTBA

YMETh IIPOBOJUTH HHBCHTAPU3aAIHUIO (bI/IHaHCOBBIX O6H38TCJ'IBCTB, 10
pacuctamMm C HOKYHKOP'I n HpOI[El)KQfI XUMHUYCCKUX BCIICCTB U CPCACTB IJIA
XHUMHUYCCKUX I/ICCJ'IC,Z[OBaHI/Iﬁ Ha OpECAIPUATHIHA.

[IK 2.6 OcyecTBisiTh
coop wuHpOpMAIIUU O
NESTEIbBHOCTH O0BEKTa
BHYTPEHHETO KOHTPOJIS
o BBITMIOJTHEHUIO
TpeOoBaHUII TPaBOBOI
¥ HOPMATUBHOM 0a3bl U
BHYTPEHHUX

pErJamMeHToB

Ocy1ecTBienue cbopa uH(popManuu 0
NEeSTEILHOCTH OpraHu3aIlii, KOTOpas 3aHUMaEeTCs
pa3paboTKoil 1 XpaHEHHEM XUMUYECKHUX BEIIECTB

YMmerp  coOuparb  HHQOpPMAIMIO O  JAEATEIBHOCTH  OpraHH3allHil,
3aHUMAIOIINXCS Pa3pabdOTKON U XPAaHEHUEM XMMHYECKHIX BEIIECTB

YMeTh pa3bupaTbCcsi B BBINOJIHEHWHW TpeOOBaHWI MpaBOBOW 0a3bl U
HOPMAaTHUBHOM 0a3bl, a TaKK€ BHYTPEHHUX pPErJaMEHTOB, CBSI3aHHBIX C
XUMUYECKUMH BEIIECTBAMH, XPaHAUIMMUCS Ha TEPPUTOPUU OpPraHU3aLUU
WJIH TIPEIITPUSTHSL.




2. CTpyKTYypa M coJep:kaHue MPorpaMmMbl 0011e00pa3oBaTelbHOI

AUCIHUILINHBI

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

TemaTnueckuii rmian

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrPaAaMMBbI JHCIUIITTHHBI 72
B T.4.

OcHoBHoOE coiepKaHue 12
BT. 4.

TEOpETUIECKOe O0ydeHne 52
PAKTUYECKHUE 3aHSTUS 10
1abopaTOpHBIE 3aHATUS 10
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 5
NMPHUKJIAJTHOT0 MOYJISA)

BT. 4.:

TeopeTu4ecKoe o0ydyeHune 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTouHas arTrecTanus (3a4er) 2
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TemaTnueckoe IVIAHUPOBAHHUE 110 Jaca

HaumenoBanue Conep:kanue y4e0HOro MaTepuaia (OCHOBHOE H MPO(eCcCHOHATLHO-OPHEHTHPOBAHHOE), OBLeM 19COB dopmMupyemMble
Pa31esioB U TeM Ja0opaTopHbIe U MPAKTHYECKHE 3AHITHS, IPUKJIATHONH MOIYJIb KOMITETEHIHH
1 2 3 4
OcHoBHOe coJepkaHue
Pa3znes 1. OcCHOBBI CTPOEHNSI BelleCTBA 6
Tema 1.1. OcHOBHOe coJiep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe 00yueHne 2
XAMHICCKIX CoBpeMennass Mojelnb CTpoeHHs aroMa. CHMBOIMYECKMH S3bIK XHMHMH.XMMHYECKHM DJIEMEHT.
SJICMCHTOB U DnexTpoHHas KoH(purypamus atoma. Kinaccudukanms XUMUYIECKHX 3JIEMEHTOB (S-, P-, d-3JeMEHTHI).
npupora BaneHTHblE ~ OJIEKTPOHBI.  BaleHTHOCTB.  DJEKTpOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 2
XUMUHCCKON DIIEKTPOOTPHUIIATETIBHOCTh. BHIBI XHMHUYECKOH CBsA3W (KOBAJICHTHAs, HWOHHAS, METAJUINYCCKas,
CBA3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa3oBaHuUs
IlpakTHYecKue 3aHATHS 2
Pemienune 3amaHvii Ha WCHOJB30BAHUE XUMHUYECKOM CHUMBOJMKM M HAa3BAHUM COCIUHEHUH IO
HOMEHKJIATYpE MEXIYHAPOJIHOIO COK3a TEOPETHYECKONM W NPHUKIAJHOM XUMHU W TPHUBHAIBHBIX
Ha3BaHWH JUIA COCTABJIEHUS XUMHYECKUX (POPMYJI ABYXATOMHBIX COEIMHEHHH (OKCHIOB, CYIb(UIOB,
THAPHIOB | T.I1.) M IPYTHX HEOPraHUYECKUX COSTMHEHUI OTAEIbHBIX KIIACCOB. 2
[pakTuyecKue 3aJaHus Ha YCTAHOBIICHUE CBA3M MEXKIY CTPOCHMEM aTOMOB XUMHMYECKHUX DJIEMEHTOB U
MEPHOTNYECKUM U3MEHEHHEM CBOWCTB XHMHYECKHX DJIEMEHTOB M UX COEJAMHEHHH B COOTBETCTBHHU C
nojoxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coJep:KaHue 2 OK 01
[lepuonnyeckuii | IpakTHYECKHE 3aHATHS 2 OK 02
3aKOH M TaOmuIa IMeproanyeckass cucremMa XuMmMuueckux odiemeHToB JI.M. MenneneeBa. ®Du3ndeckuil  CMBICT
AW Menneneesa |[Teppomuueckoro saxona J.J. MeHneneesa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XHMHYECKHX
DIIEMEHTOB, O0Pa3’yeMBIX HMMH MPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBHH C IIOJIOKEHHEM
XHMHYECKOro diieMeHTa B Ileproanueckoil cucreMe. MHpPOBO33pEHYECKOE M HAy4HOE 3HAYECHHE
[Tepuonnueckoro 3akona J[.M. MenneneeBa. Ilpornoser /.M. MenneneeBa. OTKpbITHE HOBBIX 5
XUMHYECKHUX DJIEMEHTOB.
Pelienne NpaKkTUKO-OPUEHTHPOBAHHBIX TEOPETHMYECKUX 3aJaHUii Ha XapaKTEPU3ALUI0 XHMHYECKHX
areMeHTOB «MeTauinueckre / HEMETALIMYECKUE CBOMCTBA, DJIEKTPOOTPHUIIATEIBHOCTh XUMHYECKHX
SJIEMEHTOB B COOTBETCTBHHU C MX DJIEKTPOHHBIM CTPOCHUEM M IIOJIOKEHHEM B IIEPUOJUUYECKON CUCTEME
xuMmHu4deckux sneMeHToB J[.M. Menneneesa»
Paszpnen 2. XumMu4yeckue peakuuu 10
Tema 2.1. Tunsl OCHOBHOe co/iep:KaHue 4 OK 01
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XUMUYECKUX Teopernueckoe 00yueHue 2
peakuuii Knaccugukarus 1 THIBI XUMHUYECKUX PEAKLMH C ydacTHMEM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHCHUU pEaKIUi COCTUHEHUS, DPA3JIOKCHHUS, 3aMEIIeHUs, OOMEHa, B T.4. PEAaKIUi TOPCHHS,
OKHCJICHUSI-BOCCTAaHOBJICHHUS.
VYpaBHEeHUs] OKHCIIEHUSA-BOCCTaHOBIEHUA. CTeneHb OkuciaeHUs. OKUCIUTENh U BOCCTAHOBUTEIND. 2
CocraBieHue M ypaBHUBAaHHE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH METOAOM 3JIEKTPOHHOTO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN B IIPUPOJIE, IPOU3BOJCTBEHHBIX IPOIECCAX U
KHU3HEIEATEIIbHOCTH OPraHu3MOB
IIpakTH4eckue 3aHATHSA 2
KonuuectBeHHble OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMMHUU U PACUEThI 110
YPaBHEHMSIM XUMHUYECKUX peakuuil. Moyib Kak elIMHuIla KOJWYecTBa BellecTBa. MouisipHas macca.
3aKOHbBI COXpPaHEHUs MAcChl U 3HEPruH. 3akoH ABoraapo. MossipHbiil 00beM ra3oB. OTHOCUTENIbHAS 2
IUIOTHOCTb Ta30B. PacueTsl M0 ypaBHEHUSIM XUMHUUYECKUX PEAaKLU ¢ UCIOIb30BaHUEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
ONEKTPONUTHIECKAS! | TegpeTHeckoe 00yueHHe 2 OK 04
JccolManus 1 =
4 oBMeH Teopus snexkrpoauTryeckoit qucconuanuu. MoHsl. DIeKTpOIUThl, HEINEKTPOIUThI. Peakuun noHHOTO
HOHHBIT O oOMeHa. CocraBieHHe peakluii MOHHOTO OOMEHa IyTEeM COCTaBJIEHUS MX IOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHeHHH. KHCI0THO-OCHOBHBIE peakiyu. 3a/1aHusi Ha COCTaBJIEHUE HOHHBIX PeaKkLnit
JlabopaTopHbIe 3aHATHS 2
JlaboparopHas padoTa “THUIBl XUMHUYECKUX PEAKIIUM .
HccnenoBanue THUMOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3ylOIUXcs BEIIECTB) U MPU3HAKOB 2
XUMHUYECKHX peakuuil. [IpoBenenne peakunii HOHHOro 0OMeHa, ONPEEICHUE CPEIbl BOIHBIX
pacTBOpOB. 3a/laHusl HA COCTaBJICHUE NOHHBIX peaKIni
KouTtpoubHasn
CtpoeHue BelecTBa U XMMUYECKNE PEAKIINU 2
pabdora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BellleCTB 16
Tema 3.1. OcHOBHOe co/iep:KaHue 4 OK 01
Knaccupukanus, | Teopernueckoe oGyueHne 2 OK 02
HOMCHKIATYpa 1 [Tpeamer Heoprannyeckoi xumun. Knaccugpukaus HeopraHndeckux BeuiecTs. [IpocTeie U Cl0oXKHbIE [IK 2.6
CTpOCHHIE BemecTBa. (OCHOBHBIE KIJIACCHI CJIOKHBIX BEIIECTB (OKCHUIBI, THUIPOKCHUIBI, KHCJIOTBHI, COJIH).
HCOPTaHMICCKIX B3auMocBsI3p HEOpPraHMYECKMX BEIIECTB. ArperaTHble COCTOSIHMS BeunlecTBa. Kpucramumueckue H
BeILeCTB amop(Hble BellecTBa. THUIBI KPUCTAUIMYECKUX PEIIeTOK (aToMHasl, MOJIEKYJspHas, HWOHHasd, 2

MeTaJuIn4yecKas). 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTBA OT THIAa KPUCTATMYECKON pEIeTKH.
3aBUCHUMOCTh XMMHYECKOM aKTUBHOCTH BEIIECTB OT BHUJAa XHMMHMYECKOM CBSI3M M  THUIIA
KpUCTANTNYECKOM pemeTku. [IpuunHbpl MHOr00Opa3us BEIECTB
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IIpakTHyeckne 3aHATHA

Homenknatypa HeopraHMUECKUX BEIIECTB: Ha3BaHHE BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYITBI
WM COCTaBJICHHE XUMHUYECKOH (hOPMYIIBI HCXOJIS M3 HA3BAHMS BEIIECTBA I10 MEKIYHAPOIHOM
(MIOITAK) min TpuBHAIbHOM HOMEHKIIATYPE.

Pemenne mpakTHYecKHX 3aJaHMK MO KIacCH(UKAIMK, HOMEHKJIAType M XUMHYECKUM (OpMyam
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB (yrapHbIi ra3, yrJIGKHCIBIH a3, aMMHaK, ramieHas
U3BECTh, HETalleHas M3BECTb, MHUTHEBAas COJa M JPYIHX): Ha3blBaTh W COCTABIATH (HOPMYIIBI
XUMHUYECKHUX BEIIECTB, ONPEACIATh MPUHAIIICKHOCTD K KIIaccy.

Hcrouynnkn XuMudecKoi nHpopMaIiu (CpecTB MaccoBoi nHpopMalmu, cetb HTepHeT u npyrue).
[Touck nnpopmannu no Ha3BaHUAM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM Gopmyram

Tema 3.2. ®usuxo- | OcHOBHOE coJep:KaHue OK 01
XHUMUYECKUE Teopernueckoe o0ydeHue OK 02
CBOMCTBA Mertamisl. O0mue GU3MYECKUe M XMMUYECKUE CBOMCTBA MeTa/IoB. CrIOCOOBI MOMydeHUs. 3HAYEHUE IIK 2.6
HCOPraHMICCKUX | yierannop M HEMETAIOB B IIPUPOJIE M KM3HENEATEILHOCTH 4YeJOBEKa M OpraHu3MoB. Kopposus
BCLICCTB METaJLIOB: BUJIbI KOPPO3UH, CIIOCOOBI 3aIUThl METAIIOB OT KOPPO3HU

Hemeramisl. O6mue (u3MUecKde M XMMHMYECKHE CBOMCTBA HeMeTaioB. THIHMYHBIE CBOMCTBa

HemetauioB IV— VII rpynn. Knaccupukauus M HOMEHKIAaTypa COEAMHEHMH HEMETaJUIoB.

KpyroBopoThl OGMOr€HHBIX 3JIEMEHTOB B IIPUPOJIE

XuUMHUeCKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKMX BEMIECTB (OKCHIOB, TUIPOKCHIIOB,

KMCJIOT, COJIEii M 1p.). 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB IPOCTHIX BEMIECTB, BOJIOPOIHBIX

COEJIMHEHMI, BBICIIUX OKCHJIOB U THIPOKCHJIOB

IIpakTH4eckue 3aHATHA

CocTapieHue ypaBHEHHH XMMHYECKMX PEaKIMil C ydacTHEM MPOCTBIX M CIOKHBIX HEOPTaHUYECKHX

BEIECTB: METAUIOB M HEMETAIUIOB; OKCHJOB METAIUIOB, HEMETAIIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKMX KHCIOT, OCHOBaHMH U aM(OTepHBIX T'MIPOKCHIOB; HEOPraHMYECKUX COJEH,

XapaKTEepU3yIOIINX MX CBOHCTBA.

Pemienne nmpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETHYECKUX 3a/IaHUM HA CBOMCTBA, COCTaB, IOJYyYEHHE U

0e30MacHOE HCIIONb30BAHHE BAKHEHIIMX HEOPraHMYECKMX BEIIECTB B OBITY M IPAKTUYECKOIl

NIeSTeNLHOCTH YeloBeKa
Tema 3.3. OcHOBHOe co/iep:KaHue OK 01
Wnentuduraius JlaGopaTopHbIe 3aHATHS OK 02
HEOPTaHWICCKUX | [laGopaTopHas pabora «neHTHpUKAINS HEOPTAHUYECKHUX BELIECTB. OK 04
BEILECTB

Pemenne sKCHEpUMEHTANBHBIX 3a7a4 [0 XUMHUYECKHM CBOWCTBAM METAUIOB M HEMETAJIOB, IO
PAaCIIO3HABAHUIO U MOJIYYEHHUIO COCAMHEHUN METAIJIOB U HEMETAILIOB.

Nnentuduxanuss HEOPraHWYECKUX BEIIECTB C HCIOJb30BaHHEM HUX (PU3UKO-XMMHUYECKHUX CBOWCTB,
XapaKTEpHBIX KauyeCTBEHHBIX peaknuid. KauecTBeHHBIE peakiuu Ha Cyibdar-, KapOoHAT- U XJIOPHUJ-
AHUOHBI, Ha KATHOH aMMOHHS
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KonTpoubnas
padora 2

CBoiicTBa HEOPraHUYECKUX BEIIECTB

Pazpea 4.

CTpoe}me H CBOMCTBA OPraunveCKux BEIECTB

24

Tema 4.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIIECTB

OcHoBHOe coJepKaHue

Teopernyeckoe o0yueHue

[TostBneHKE U pa3BUTHE OPraHUYECKON XUMHHU Kak HayKu. IIpeamer opranndeckoi xumun. Mecto u
3HA4YCHUE OPTaHUYECKOW XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHMMHYECKOE CTPOCHHE KaK IMOPSINOK COSAMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHOCTH.
OcHOBHBIE NTOJIOKEHHSI TEOPUU XUMUYECKOIO CTPOEHMsI OpraHuueckux coennHenuii A.M. byrneposa.
VYrinepoaHslii CKEJIeT OPraHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOWCTB BEILECTB OT XMMHYECKOTO
CTpOECHMS MOJEKYJ. M30Mepus U H30MEpHI.

[Tonsatue o ¢yuxuuonaneHoi rpynne. Paaukan. IlpuHuunsl KinaccUpUKAMKU  OPraHUYECKUX
COeIMHEHUN. MexayHapoqHasi HOMEHKJIATypa W IPUHLUIIBIL HOMEHKJIATyphl OPraHMYECKHUX
coeauHenuil. Ilonartue 00 a3oTcoaepKallUX COEIUHEHMSAX, OMOJIOIMYECKM aKTHUBHBIX BELIECTBAX
(yrneBosmax, upax, Oenkax M [1p.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BEHO)

HpaKaneCRue 3aHATHSA

Homenkmarypa oprannueckux COCAMHEHWI OTIENbHBIX KJIACCOB (HACHIIICHHBIC, HEHACHIIICHHBIE H
apoMaTHYECKHE YTIEBOAOPOIbI, CIIUPTHI, (DEHOIIBI, albJAETHIbI, KETOHBI, KAPOOHOBBIE KHCIOTHI U Ip.)
CocraBiieHH€ TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHWYECKHUX BEIIECTB OTAEIBHBIX
KJIACCOB, MCIIONIb3yd HMX Ha3BaHUS MO CHCTEMAaTHYeCKOW M TPUBUAIBHONH HOMEHKJIAType (dTHIIEH,
aleTUJIeH, TIUIEpuH, QeHos, GopMalbIeru, YKCyCHas KHCJIOTa, TIUIKH). PacueTsl mpocrteitmeit
dbopMyIbl OpraHuYecKOl MOJIEKYJIbI, HCXOJIA U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
I1IK 2.6

Tema 4.2. CBoiicTBa
OpPraHUYECKUX
COEeIUHEHUN

OcHoBHOE CoAEpKaHuE

12

Teopernueckoe o0y4enue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHWYECKUX COECIUHEHHH OTAEIbHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(UKalMl M HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOTMYECKMH psii U obmas ¢opmyna;
n3oMmepust; pU3nUecKre CBONCTBA; XMMHUYECKHE CBOMCTBA; CIOCOOBI OJyYeHus):

— TIpelieNbHbIE YIIIeBOJOPOAbI (aJIKaHbl M LUKIIOANKaHbI). | opeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
MCTOYHUKOB TeIlIa B MPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAX0XK/IEHUE
B IIPUPOJIE€ U IPUMEHEHHUE AJIKAHOB;

— HempeneibHble (AJIKEHbl, AJKUHBI W aJKaJHeHbl) M apoMaTHYecKue yrieBoaopoiabl. ['opeHue
AIETHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1 CBAPKU M PE3KH METAJNIOB

— KHCJIOPOJICOIeprKalllie COeTMHEeHUs (CIUPTHI U (eHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, AJIbIETHIbI
U KETOHBI, XXUPBI, yrieBoibl). [IpakTHueckoe MpUMEHEHHE STUIICHTIUKONS, TIHUIepuHa, (eHoa.
[Tpumenenue ¢dopmanpaeruaa, ameranbleruja, YKCyCHOM KHCIOThl. Mblda Kak COJM  BBICIIHX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOHCTBA MbLIa

OK 01
OK 02
OK 04
[IK 2.6
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— a30TCOoAepIKallhe COeNWHEHUs (aMUHBI W AMUHOKHUCIOTHI, Oenku). BBICOKOMOIEKYISIpHBIC
coeuHEHUs (CUHTETHYEeCKHe M OMONIOrMYecKu-akTUBHbBIE). MOHOMEp, MONIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPaBJIICHUE €r0 UCII0JIb30BaHUSI.

I'eneTnyeckas CBA3b MEXKYy KJIACCAMH OPTraHUYECKUX COCTMHEHUN

HpaKaneCRne 3aHATHSA

CBolicTBa OpraHMYeCKUX COEAUHEHUH OTHENBHBIX KJIacCOB (TpUBHMAJIBHAS U MEKIyHapOJHas
HOMEHKJIaTypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOIY4EHUs): MpeebHbIe (ANKaHbl M [IUKJIOAIKAHBI),
Henpe/IebHbIC (AJIKEHBI, ATKUHBI U aTKaIMEHbl) 1 apOMATHUECKUE YTIIEBOIOPOIbI, CHUPTHI U (HEHOJIHI,
KapOOHOBbIE  KHUCIOTBI ¥  3QUpbI, albAETHAbl U KETOHbl, AaMHMHbBI ¥ aMHUHOKHCIOTBHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3a/laHusl Ha COCTAaBJICHHE YPaBHEHMM XMMMUECKHUX PEaKLUil ¢
y4acTUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHHUS

CocraBieHue cxeM peakiuii (B TOM 4HCIe MO TMPEAJIOKEHHBIM LEMoYKaM MPEeBPALICHHI),
XapaKTEpU3YIOIINX XUMUYECKHUE CBOWCTBA OPraHMUYECKUX COEAMHEHUN OTIENBbHBIX KJIACCOB, CIIOCOOBI
UX TIOJIYYEHUS] U Ha3BaHHE OPraHWYECKUX COEAMHEHUH MO TPUBHAIBHOW WIM MEXIYHapOIHOMN
CUCTEMATUYECKON HOMEHKJIAType.
PemeHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHUUECKUX 3a/JlaHU Ha CBOMICTBA OPraHUYECKUX
COEJIMHEHUI OTAENbHBIX KJIACCOB

JlaGoparopHasi pabora

JlaboparopHas padota “IIpeBpallieHuss OpraHMYECKUX BELIECTB IIPU HarpeBaHuu".
[TonydeHue »oTu€Ha M M3Y4YE€HHE €ro CBOWCTB. MojeiaupoBaHue MOJIEKYJ W XHMHYECKUX
IpeBpalleHui Ha IpUMepe ITaHa, YTWICHA, alleTHIICHA 1 Jp.

Tema 4.3.
WNnentudukarus
OpPTaHHYECKUX
BEIIIECTB, UX
3HAUYCHUE U
MIPUMCHCHHE B
OBITOBOH U
MPOU3BOJCTBEHHOMN
JEATEIbHOCTH
yeaoBeKa

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0y4enue

buooprannueckue coenuHeHus. IlpumeHeHune u Ouojoruueckas poiib yrieBojoB. OKHCIEHHE
JIJI€BOJOB — MCTOYHMK DSHEPrUU JKUBBIX OpraHu3smMoB. OOacTH NPUMEHEHHUS] aMHUHOKHUCIIOT.
[TpeBpamienust OenkoB MMM B opranusMe. buonornueckue ¢yHkuuu OenkoB. buonormueckue
¢byHKIMM kUpoB. Posib oprannyeckoil XMMuuU B pelieHuH npo0sieM NUIeBoil 6€30MacHOCTH

Posb opranmdeckoil XMMHM B peIIEHHMH NPOOJIeM HSHEPreTH4ecKoil 0e30MacHOCTH, B Pa3BUTHU
MEJMIMHBI, CO3/JaHUM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHHKOB DSHEpPruu (ajlbTepHATHUBHBIC
VCTOYHUKN HHepruu). OnacHOCTb BO3JECHCTBHS HAa JKUBBIE OPraHU3Mbl OPraHUYECKUX BELIECTB
OTIIENbHBIX KJIAcCOB (YIJIEBOAOPOIBL, CHUPTHI, (EHOIBI, XJOPOPraHUYECKHE MPOU3BOJIHBIE,
aJIbJIETUIBI U JIP.), CMBICJI ITOKA3aTENs] NPEAEIBHO TOMYCTUMOM KOHIIEHTPAaLlUU

JlaGopaTtopHble 3aHATHSA

JlaGopaTtopHas padora: “VneHTrduKkamnms opraHMIeCKuX COSTUHEHNN OTICTBHBIX KJIaCCOB”
I/IIICHTI/I(bI/IKaI_II/ISI OpTraHUYCCKUX COG,Z[I/IHGHI/Iﬁ OTACJIBHBIX KJIAaCCOB (Ha npumMepe ajabACruios,
KpaxMaJia, YKCYCHOW KHCIIOTHI, OCJIKOB M T.II.) C UCTIOJIh30BAHUEM UX (H3UKO-XUMHUYECKUX CBOHCTB U

OK 01
OK 02
OK 04
IIK 2.6
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XapaKTepHBIX KadeCTBEHHBIX peakiuil. JleHaryparus Oenka npu HarpeBaHud. L[BeTHBIE peakuuu
0enkoB.BO3HUKHOBEHME AaHAJIMTUYECKOIO CUTHAJa C TOYKHM 3PEHUs XUMHUUYECKUX MPOLECCOB IpPH
NPOTEKAHUM  KAYEeCTBEHHOM  peakiiy, TO3BOJIAIONIECH  HIACHTU(QHUIMPOBATH  MPEAJIOKCHHBIC
OpPraHUYECKUE BEILECTBA

KonrpoasHas CtpyKTypa U CBOICTBA OPraHUYECKUX BELLECTB 2
padora 3
Pazpea 5. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peakiuii 4
Ckopoctb OcHoBHOe cogepkaHue 4 OK 01
XUMHYECKHUX OK 02
peaKIyii. Teopernueckoe o0yuenue 2
XUMHAYECKOE CKOpOCTh peakluy, €€ 3aBUCHUMOCTb OT PA3JIMYHBIX (PAaKTOPOB: MPHPOJBI PEarupyroliux BeIIECTB,
paBHOBecHe KOHLEHTPAallUd  pearupyrouMx  BEIIeCTB,  TeMIEeparypbl M IUIOMIAJM  PEaKLMOHHOMN
nosepxHocTu. TernoBpieaHeKThl XUMUYECKUX PeaKIMi. DK30-U SHAOTEPMUUECKUE, PEAKIIUH. 5
OOpatumocTh peakiuil. XUMUYECKOE pPaBHOBECUE M €ro CMEIIEHUE IO0J JCHCTBHEM pa3Iu4HbIX
(GakTOpoB (KOHLIEHTpALMsl PEAareHTOB WM MpPOAYKTOB peakluH, JaBlIeHUE, TeMIleparypa) Ui
CO3JJaHUs] ONTUMAJIBHBIX YCIOBUN IPOTEKaHUs XuMuyeckux npoueccon. [Ipunnun Jle [HlaTense
IIpakTH4eckue 3aHATHA 2 OK 01
Pemienue npakTHKO-OpUEHTUPOBAHHBIX 3a/aHUM Ha aHaiau3 (aKTOPOB, BIMAIOLIMX Ha HM3MEHEHUE OK 02
CKOPOCTH XUMUYECKOM peaKkluy, B T.4. C MO3ULUHN IKOJIOTUYECKH 11€JIECO00Pa3HOIo MOBEACHUS B OBITY
Y TPYZOBOM JEATEIBHOCTH B LIEISAX COXPAHEHMS CBOETO 3/I0POBBS U OKPYKAOILIEH IIPUPOTHON CPEIbI. 5
Pemienne npakTHMKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npumeHeHue npuHuuna Jle-IlaTense mis
HAXOXXJICHHUs HAalpaBJICHUs] CMEIIEHUS PaBHOBECHS XMUMMYECKOW peakuuu W aHaiau3 (akTopos,
BIIMSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 paBHOBECHS
Pa3nea 6. PacTBOpBI 4
Tema 6.1. OcHoBHOE coaepKaHue 2 OK 01
TonstHe 0 Teopernueckoe o0yueHue 2 OK 02
pactBopax PactBopenune kak ¢usuko-xumuueckuit mpouecc. PactBopsl. CriocoObl MPUTOTOBIEHUSI PAaCTBOPOB. OK 07
PCHHUC pon P P P P
PactBopuMocTs. MaccoBasgs 101 pacTBOpeHHOro BemecTBa. (CMBICH TMOKa3aTens MNpeaeibHO
JIOITYCTUMON KOHIIEHTPAIIMH U €r0 UCIOJIb30BAHNE B OI[EHKE SKOJIOTHYECKON 0€30MacHOCTH.
[IpaBuna SKOJOTUUYECKH IEIECO00Pa3HOTO TMOBEICHUS B OBITY M TPYIOBOW NEATETLHOCTH B IEISAX 2
COXPaHEHHUsI CBOETO 3[J0POBBS U OKPYKAIOILIEH PUPOAHON CPENIbI; OACHOCTh BO3/EHCTBUS HA KUBbIE
OpraHU3Mbl ONPEIEICHHBIX BEUIECTB.
Pemienne npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33aJJaHUN Ha PAaCTBOPHI, UCMOIb3yeMble B OBITOBOI
Y TIPOM3BOJICTBEHHOM /1€ATEIbHOCTH YeJIOBEeKa
Tema 6.2. OCHOBHOE cojIepKaHue 2 OK 01
Hcenenosanue JIaGopaTopHbie 3aHATHS 2 OK 02
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CBOHCTB pacTBopoB |JlaGopatopHas pabota «IIpuroToBieHue pacTBOPOBY. OK 04
[IpuroToBneHne pacTBOPOB  3aJaHHOM  (MaccoBoi, %)  KOHIEHTpamuu (C  MPaKTHKO- 5
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OINPEAEIEHUE CPEbl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue MPUKJIATHOTO MOLYJIsI)
Paszpen 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa 6 OK 01
Xumust B ObITY U 5 OcHoBHOE coep:kaHue 6 OK 02
TIPOU3BOACTECHHOM Teopernueckoe o0yueHue 2 OK 04
AACATETLHOCTH Hogelilme nocTkeHuss XMMUYECKON HAYKH U XMMHUYECKON T€XHOJIOTUH. Ponb Xxumun B obecrieyeHun OK 07
HeloBeKa 5KOJIOTMYECKOM, SHEPreTHYECKOM U MUIIEBOK 6e30MaCHOCTH, PA3BUTHH MEIULUHBL. [IpaBuia moucka u 5 IK 2.5
aHamu3a XUMHMYecKOoW HMHGQOpManuM U3 pa3IM4YHbBIX HCTOYHUKOB (HaydyHas M y4deOHO-HayyHas
JUTEpaTypa, CpeICTBA MaccoBOM nHpopmanyu, cetb MIHTEpHET)
IIpakTH4eckue 3aHATHSA
[Touck u aHain3 KEHCOB O NMPUMEHEHUMH XMUMHUYECKHMX BELIECTB M TEXHOJIOTHIl ¢ ydyeToM Oyayuiei
npoeCCHOHATBHON  JIGATENIBHOCTH  TI0  TeMaM:  BaXHEWIIHE  CTPOHUTEIbHBIE  MaTepHalbI,
KOHCTPYKLIMOHHbIE ~MaTepHajbl, KpPackd, CTEKJIO, KepaMuKa, MaTepuainbl i 3JIEKTPOHUKH, 4
HAaHOMAaTepHallbl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKHU DHEPIUM, OPraHUYECKHME U MUHEpaJbHbIE
yaoOpeHus, IeKapCTBEHHbIE BELIECTBA, OBITOBAs XUMHUSI.
3amura:[IpencraBnenue pe3yabTaToB pelieHns KeiicoB B (hopMe MUHHU-I0KJIa/1a C Ipe3eHTaluen
IIpomexyTounas aTrecTanys Mo JUCUUILINHE (3a4eT) 2
Bcero 72
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3. YcaoBus peajm3anuu NporpaMMbl 001eo00pa3oBaTe/ibHOM IUCHUILTHHBI XUMHA

3.1. TpeOGoBaHusi K MUHMMAJILHOMY MAaTePUAIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jlnst  peanu3and  TPOTPaMMBbl  JUCITUIUTMHBI  JTOJDKHBI  OBITh  TPEIyCMOTPEHBI
CJIEYIOLIME CIEIHAIbHbIE TOMEUICHUS: YYEOHbIH KAaOMHET XUMUU W/WIW Yy4eOHOU
XUMHUYECKOH J1abopaTopuH.

OOopynoBanue y4yeOHOro kaOmHera (HarJIsiAHble TMOCOOMA):  HAOOPHI
IAPOCTEP>KHEBBIX MOJIEIEH MOJEKYJ, MOJAEIN KPUCTALNTMYECKUX PEHIETOK, KOJUICKIIUU
IPOCTHIX U CIOKHBIX BEIIECTB W/WIHM KOJJIEKIIUU MOJIUMEPOB; KOJIJIEKIIHUS TOPHBIX TOPOJI U
MUHEpaJioB, Tabimia MenzeneeBa, ydeOHble GUIbMBI, IM(POBBHIE 00pa3oBaTEIbLHBIC
pecypchl.

Texnuveckue  cpeacrBa  o0y4dyeHHMsl:  KOMIIBIOTEp C  YCTpPOMCTBaMH
BOCITPOM3BEICHUS 3BYKa, IPUHTEDP, MYIbTUMEIUA-TIPOCKTOP C SKPAHOM, MYJIbTUMEIHITHAS
J0CKa, YKa3Ka-Mpe3eHTep ISl PE3EHTALH.

OobOopynoBanue Jadopatopud Hu Ppado4Yux MeCT JAOOPATOPUM: MEH3YPKH,
MTUATICTKU-KANEeIbHUIBI, TEPMOMETPBI, MHKPOCKOII, JYIbI, MPEAMETHBIE W TOKPOBHBIC
CTEKJIa, TUTAHIIETHI I KamlelbHBIX peakiuid, (GuiIbTpoBanbHass Oymara, IMPOMBIBATIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE TIPOOKU, (HhOHAPUKHU, HAOOP PEAKTHBOB, CTEKIISIHHBIC
MAaJOYKH, IITATUBBI JJIsi MPOOUPOK; MEPHBIC HIJIMHIPHI, BOPOHKHU CTEKJISIHHBIC, BOPOHKH
nenutenbHble numuHApudeckue (50-100 mi), cTynku ¢ mectukoM, GapdopoBbie HalIKH,
MUHLETHI, (QUWIBTPHI OyMaKHble, BaTa, Mapiisd, 4YacOBBIE€ CTEKJA, JJICKTPOIUIUTKH,
nabopaTOpHbIE MITATUBBI, CIUPTOBBIE TOPEJKHU, CIUYKU, MPUOOp JJIS MOJTYYEHHUS ra30oB
(w1 mpoOupKa ¢ Ta300TBOJHOM TPYOKOM), JAepKaTenu sl MPOOUPOK, CKIISTHKU st
XpaHEHHsI PEaKTUBOB, pa3JaTOUYHbIE JIOTKH; XUMHuYeckue ctakanbl (50, 100 u 200 mu);
IITAaTENH;, TUHIETHI, THUTEIbHBIC MBI, CEKYHIOMEPHI (TalkMephbl), MEpHBIE TTPOOHUPKHU
(ra 10-20 mu1) u mepabie kKoJowl (25, 50, 100 u 200 mu1), BoasiHas OaHs (MJIM TEPMOCTAT),
CTEKJISIHHbIE NAJIOYKW; KOHMYECKHe KOOkl 1t TuTpoBaHus (50 u 100 mut); MHAUKAaTOpHbBIE
MOJIOCKU JJis omnpenenenuss pH u cTtangapTHas MHAUMKATOpHAs IIKala; YHUBEPCAIbHBIN
uHauKkaTop; nunetku Ha 1, 10, 50 ma (wu go3aropel Ha 1, 5 u 10 mut), OropeTku st
TUTPOBaHUS, MeAMIMHCKMEe wmmpunbl Ha 100-150 ™, nabGoparopHble W/WiH
aHaJUTUYECKHUE BeChl, pH-MeTphl, CymuibHbIN 1IKad, U aAp. 1abopaTopHOE 000pYyI0BAHHE.

3.2. Mu¢popmaniuoHHOe oOecnedeHne peau3anu NporpaMmmMbl

OCHOBHbBIE HCTOYHUKHU:

Xumus. 10 knacc : yenybonennwlii yposens : yueonuk / B.B.Epemun, H.E.Ky3vmenxo, B.U. Tepenun
u op. ; noo ped. B.B.JIlynuna. - 10-e u3z0., cmepeomun. -Mocksa : Ilpoceewenue, 2023. - 446 c. - ISBN
978-5-09-107226-6.

Xumus. 11 xnacc : yenyonennwiti ypogens : yueonux / B.B.Epemun, H.E.Ky3vmenxo, A.A./{po3008,
B.B.JIynun. ; noo peo. B.B.Jlynuna. - 9-e u30., cmepeomun. -Mocxea : Ilpoceewenue, 2022. - 478 c. -
ISBN 978-5-09-087940-8.

JlomoTHUTENbHBIC HCTOYHHKH:
[Nabpuensn, O.C. Xumusa [Tekcr]: Knura nns mpenomaBaTenss : METOAMYECKOE
nocooue st HITO u CIIO /O.C.I'abpuensn, I'.I'.JIpicoBa. - M. : Akagemus, 2012. - 336 c.
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[Na6puensn, O.C. Xumus ansa npodeccuii M CHEUATBHOCTEH TEXHUYECKOTO

npodwmrs [Texer]: yuebnuk mns CIIO u HITIO / O.C.I'abpuensa, U.I.Octpoymos. - 4-e
u31., ctepeotun. - M.: Akaagemus, 2012. - 256 c. : ui.

[a6puamsia, O.C. Xumus [Tekcr]: ydeOnuk mms CIIO /  O.C.I'abpudmss,

N.I".OctpoyMOB. - 7-€ u3a., crepeotull. - M.: Akagemus, 2011. - 336 c. : ui.

Epoxun, FO.M. Xumus [Tekcrt]: 3aqauu U ynpakHEeHHUsI. - 2-€ U3[., CTEPEOTHIL. - M.

: Akagemus, 2014. - 288 c.

Epoxun, FO.M. Xumus [Tekct]: yueonuk mis CIIO. - 4-e usn., crepeortur. - M. :

Axanemus, 2004. - 384 c.

N

ook w

8.
9.
10.

11.

HHTepHeT-pecypch

https://znanium.com/

http://school-collection.edu.ru/ eamnHas koymekus MUGPOBBIX 00Pa30BATEIBHBIX
pecypcoB

https://xumuk.ru/ caitt o xumun. opym XMMHKOB.

http://sciteclibrary.ru/ HayuyHO-TeXHUYECKAsIONMOIMOTEKA/

www.bellerbys.com-caiit yuuteneit OMOIOTHH U XUMUH

http://www.alhimik.ru - mose3Hbie coBeTBI, I(PQPEKTHBIE OIBITH, XUMUYCCKUE
HOBOCTH

http://dnttm.ru/ — (on-line koH(epeHIUK, TPEHUHTH, 00yUYCeHUS (U3UKE W XHMUH,
OMOJIOTHH, SKOJIOTUH )

http://www.it-n.ru/ - ceTeBoe cOOOIIECTBO YUUTEICH XUMUU
http://chemistry-chemists.com/ — «Xumus u XuMukmn» - GopyMm KypHaia
(9KCIIEpUMEHTBI TI0 XHMHUH, MpPAaKTUYeCKas XUMHs, HpoOJeMbl HAayKH U
00pa3oBaHus1, COOPHUKH 3a/1a4 JIJIs TOJTOTOBKHU K OJIUMITHAAM 10 XUMHH).
http:/www.astu.org/content/userimages/file/upr_1 2009/04.pd
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4. KoHTPOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 0011€00pa30BaTeJIbHOM TUCHUIIIMHBI

«XUMHUA»

KouTponb u oreHka pe3ynbTaToB 0OyuUeHHs OCYIIECTBISIETCA MPENoJaBaTelIeM B
npolecce MPOBEACHUS MPAKTUUECKUX 3aHIATHIA U 1a00paTOpHBIX pabOT, TECTUPOBAHUS, a

TaKIKC

BBIITOJIHCHU

oOy4JaromuMucs

HHAWBUIYAJIbHBIX

3aJlaHUM,  MPOEKTOB,

HCCHCHOB&HHﬁ. Pe3y.J'II)TaTI>I 06y‘{CHI/IH OIIPCACIIAIOT, YTO O6yanOHII/I€CH JOJI’)KHBI 3HAThb,

IMOHUMATb U ACMOHCTPHUPOBATH 110 3aBCPINCHHUN U3YUCHUA JUCHOUILJINHEIL.

Jlnst  bopmupoBaHMs, KOHTPOJS W OIECHKH PE3YJbTaTOB OCBOCHHS y4eOHOM

JTUCHUTUIMHBI UCTIOJIB3YETCA CUCTEMA OLICHOYHBIX MEpPOIMPUSATUM, TPEACTaBIIAIONIas cOO0M

KOMILIEKC Y4Y€OHBIX MEpPOIPUATHH,

COIVIACOBAHHBIX C pe3yJbTaTaMu OOydYeHUS U

chopmynupoBadabix ¢ yauerom @I'OC COO (mpenMeTHbIe Pe3yJIbTaThl IO AUCIHUILUINHE) U

dI'oC CIIO.
Ne | OK/IK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus Trmbt OueHOqu X
MeponpHusITHIA
| OcHoOBHOE co/lep:KaHue
L Pa3nea 1. OcHoBbI Popryauposars
0a30Bble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHbI XUMUM
1.1 |OK 01 CrpoeHue aToMOB Cocrapnars xumuueckue |l. Tect «CtpoeHne aToMoB
XUMHUYECKHUX 3JIEMEHTOB |(DOPMYIBI COSMHEHUI B |XMMUYECKUX SJIEMEHTOB U
Y TIPUPOJIa XUMHYECKOW |COOTBETCTBUU CO MIPUPOJIa XUMUIECKOHN CBSAZH.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3agaun Ha COCTaBIICHUE
XUMHUYECKHX JJIEMEHTOB, |XHUMHUYECKUX POPMYIT
MCXOJIS U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COEIMHEHUN
AIEKTPOOTPHUIATENIHBHOCTU |(OKCHUIOB, CYIb(UIOB, THAPUIOB
U T.IL.).
3. 3ajaHus Ha UCTIOJIb30BAHUE
XUMHUYECKON CUMBOJIMKH U
Ha3BaHWM COEIMHEHMI 1O
HOMEHKJIAType MEKIyHAPOIHOTO
CO103a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBJICHUSI XUMUYECKUX
dbopMyI ABYXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUIECKUX
COSIMHECHUH OT/ICIIHbHBIX KJIAaCCOB
1.2 |OK 01 [Iepnonnueckuit 3akoH 1| XapaKkTepru3oBaTh 1. Tect «Meramuueckue /
OK 02 tabmuma J[. 1. XHUMHYECKHE DJIEMECHTHI B |HEMETAINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBHH C UX AIEKTPOOTPHUIATEIHHOCTD U
MTOJI0’KECHUEM B CPOJICTBO K AJIEKTPOHY
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

THunsl oLeHOYHBIX
MeponpuATHI

IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa

XAMHYECKHX DJICMCHTOB B
COOTBETCTBUE C UX 3JICKTPOHHBIM
CTPOCHUEM U TOJIO0KEHUEM B
MePUOIUYECKON CHCTEME
XHUMHUYECKHX djieMeHToB JI.1.
Meupeneena.

2. IIpakTryeckue 3ajaHus Ha
YCTaHOBJICHHUE CBSI3H MEXK]Y
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MEPUOTNIECKUM
N3MEHEHHEM CBOMCTB
XAMHYECKHX DJICMCHTOB U UX
COEIMHEHHUI B COOTBETCTBHHU C
nosioxxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpHUEHTHPOBAHHBIC
TEOPETHYECKHUE 3aJaHus Ha
XapaKTEePU3aALUI0 XUMHUECKUX
3JE€MEHTOB: «MeTamnyeckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
ANEKTPOOTPHUIATEIIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHX DJIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHHUEM U TIOJI0KEHUEM B
MIEPUOTUUECKON CUCTEME
XHUMUYECKHX DJIEMECHTOB

.M. MenneneeBa»

Pazgen 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHUYECKHX peakuunid

KonTpoJsbnas paGora
«CTpoeHne BelecTBa u
XMMHYeCKHe peakuun»

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuui

CocraBnsTh peakuuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIIbHBIC
peakinuu

1. 3agaun Ha cocTaBlIeHUE
YPaBHEHUUN PEaKLIUN:

— COeIMHEHM S, 3aMEILEHUS,
pa3ioxeHus, 0OMeHa;

— OKUCTUTENBHO-
BOCCTAaHOBUTEIBHBIX PEAKIINA C
WCIIOJI30BaHUEM METOa
AJIEKTPOHHOTO OanaHca.

2. 3a/1aun Ha pacyeT Macchl
BeIllecTBa WU 00BhEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce W 00BEMY

21




THunsl oLeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHi
OJIHOTO U3 yYacTBYIOILUX B
peaklyy BEIIECTB; PACUEThI
Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OIHO U3 BEILECTB UMEET
IpUMeCH
2.2 DeKTpoIuTHYECKas] CocTaBisTh ypaBHEHUS 1. 3aganus Ha cocTaBiIeHUE
JMCCOLMALUS U MOHHBIA |XUMHUYECKUX pEaKINu MOJIEKYJISIPHBIX M HOHHBIX
oOMeH HMOHHOr0 0OMeHa ¢ peaKMii ¢ y4acTHEM KUCIIOT,
y4acTUEM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JJaboparopnas padora "Tunsl
XUMUYECKUX peakuui”

3 Pa3nea 3. Ctpoenue u |HccaenoBats ctpoenue u|KonrpoabHas padora
CBOIICTBA CBOIiCTBA «CBOMCTBa HEOPraHMYECKHUX
HEOPraHU4eCKux HEOPraHH4YeCKHUX BeleCTB)»

BeIeCTB BeLIECTB
3.1 [OK 01 Knaccudukanus, Knaccudumnuposatsb 1. Tect «HomeHnknatypa u
I[IK2.6 |HOoMeHKIaTypa U HEOpraHU4ecKue Ha3BaHUE HEOPTaHUYECKUX
CTpOeHue BEIIIECTBA B COOTBETCTBUHU |BELIECTB UCXO/S U3 UX
HEOpPraHUYECKUX C UX CTPOEHUEM XUMHAYECKON (OPMYIIBI WITH
BELIECTB COCTaBJIEHUE XUMUYECKOU

(bopMyJIbl UCXOJI U3 HA3BAHUS
BEIL[ECTBA 10 MEXAYHAPOIHOU
WJIM TPUBHAIBHOMN
HOMEHKJIaType».

2. 3agauM Ha pacyeT MacCOBOU
JIOTTU (MacChl) XUMHUYECKOTO
AJIeMEHTa (COeIMHEHHMST) B
MOJIEKyJIe (CMecH).

3. [IpakTrueckue 3agaHus MO
KJIacCU(UKall1, HOMEHKJIaType 1
XUMUYECKUM (popMyIiamMm
HEOpPraHUUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTueckue 3a/lanus Ha
OIpPEAEIIEHNE XUMUYECKOU
aKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BHJIa XUMHUYECKOM
CBSI3M U TUIIA KPUCTAJUINYECKON
pelIeTKH
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THunsl oLeHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHi
3.2 |OK 01 OU3MKO-XUMUYECKUE | YCTaHaBIUBATh 1. Tect «OcobenHoctu
OK 02 CBOMCTBa 3aBUCHMOCTh (PU3HUKO- XHUMHYECKHUX CBOMCTB OKCHJIOB,
[IK 2.6  |HeopraHMyecKux XUMUYECKUX CBOMCTB KHCJIOT, OCHOBaHHMA, aM(OTEPHBIX
BEIIIECTB HEOPraHMYECKUX BEIIECTB |THUAPOKCUIIOB U COJIEI».
OT CTPOEHUS aTOMOB U 2. 3ajaHus Ha COCTaBJIEHUE
MOJIEKYJI, @ TAK)KE THUIa  |ypaBHEHUI XMMHUYECKUX peaKLui
KPHUCTaNINYECKOM C Y4aCTHEM IIPOCTBIX U CIIOKHBIX
peLeTKH HEOPraHMYEeCKUX BEIIECTB!
OKCHUJIOB METAJIJIOB, HEMETAJJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(POTEpHBIX
T'HJIPOKCUI0B, HEOPIraHUYECKUX
COJIeH, XapaKTepU3YIOIUX UX
CBOMCTBA U CLIOCOOBI MTOJTyYEHHUS.
3. IlpakTHKO-OpUEHTHPOBAHHbIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U NOJIyYEHUE
HEOpPraHUYECKUX BEIIECTB
3.3 |OK 01 WNnentudukanus Hccenenosars 1. IIpakTHKO-OPHUEHTUPOBAHHbIE
OK 02 HEOPraHUYECKUX KAuECTBEHHBIC PEAKLIMM  |3aJ1aHUS 10 COCTABJICHUIO
OK 04 BEILIECTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKUX PEAKLUMN C y4aCTUEM
HEOPraHMYEeCKUX BEIIECTB,
MCIIOJIb3YEMBIX IS UX
UIACHTUPHUKAIIH.
2.JIaGopaTopHas pabora:
“Unentudukanus
HEOPTraHUYECKHUX BEIIEeCTB”
4 Pa3nea 4. Ctpoenue u |HccaenoBath ctpoenue u | Konrpoabnhas paéora
CBOlicTBa cBoiicTBa opranuyeckux («CTpoeHue u CBOiiCTBa
OpPraHn4yecKux BellecTB OPraHu4ecKuX BeliecTB
BellecTB
4.1 |OK 01 Knaccudukanus, Knaccudumupoars 1. 3agaHus Ha COCTABJICHUE
[1K 2.6 CTPOCHUE U OpraHNYEeCKHE BEIECTBA B |Ha3BAaHUN OPraHUYECKHUX
HOMEHKJIAaTypa COOTBETCTBUU C UX COEIMHEHUH 10 TPUBHAJILHOUN NN

OpraHN4YCCKUX BCIICCTB

CTpOCHUEM

MEXIYHAPOAHOU
CUCTEMATUUYECKON HOMEHKJIIATYpE.
2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKpAIIeHHbBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.
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THunbl 0LIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHi
3. 3ajauM Ha onpezeneHue
npocTtenmien GopmMyIbl
OpraHUYECKON MOJIEKYJIbI, UCXO/Is
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBolicTBa OpraHUYeCKuX | Y CTAaHaBIUBATh 1. 3ananus Ha cocTaBleHHE
OK 02 COEIMHEHU N 3aBUCUMOCTH (PU3HKO- YPaBHEHUH XUMHUYECKUX peakLui
OK 04 XUMUYECKUX CBOMCTB C y4acTUEM OPraHUYECKHUX
IIK 2.6 OPraHUYECKHUX BEUIECTB OT |BEUIECTB HA OCHOBAHUH MX
CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHHSI.
2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHHUH XMMHUYECKHUX PEaKIIUM,
WUTIOCTPUPYIOLINX XUMHUYECKUE
CBOICTBA C Y4ETOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX peaKuuil 1
TE€HETUYECKOM CBS3HU
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHsble 3a1auu 1o
YPaBHEHHUSAM PEAKLUH C y4aCTUEM
OpPraHMYECKUX BEILECTB.
4. JTabopartopHas paboTa
“IIpeBpalnieHuss OpraHUu4eCKUX
BEUIECTB IPU HarpeBaHuM"
4.3 |OK 01 Nnentuduxanus Hccenenosars 1.IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 OpPraHWYECKUX BEUIECTB, |KAYECTBEHHBIC PEAKIIMM  |3aJIaHHUS 10 COCTABJICHUIO
OK 04 UX 3HAY€HUE U OpraHUYECKUX XUMHYECKHUX PEAKIHH C y4aCTHEM
[IK 2.6 |mpuMeHeHHE B OBITOBOW |COSAMHEHUI OT/ENBHBIX |OPraHWYECKHX BEIIECTB, B T.U.
Y IPOM3BOJICTBEHHOMN KJIACCOB MCIIOJIb3YEMBIX IS UX
JESATEIBHOCTH YEJIOBEKA UACHTU(DUKAIIMY B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxanus opraHnueCcKux
COEIUHEHNN OTAEILHBIX KJIacCOB”’
5 Pa3znea S. Xapakrepu3oBarhb
Kunernyeckue n BJIMsIHUE PA3JIMYHBIX
TepMOAMHAMHUYecKHe |(aKTOpoB Ha
3aKOHOMEPHOCTH PaBHOBECHE H CKOPOCTh
NPOTEeKaHusl XHMHYECKHX peakuuii
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THunbl 0LIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHIA
XUMHUYECKHX pPeakuuid
5 |OK 01 CkopocTh XMMHUYECKUX | XapakTepru30BaTh [IpakTHKO-OpUEHTHUPOBaHHBIE
OK 02 peakuuii. XMMHUYECKOe |BIMAHUE KOHIICHTPAMM  |T€OPETUUYECKHUE 3aJaHus Ha
paBHOBeECHE pearupyromux BelecTB U |aHaJIu3 (PaKTOpPOB, BIUSIOIIUX Ha
TEMIIEPATypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH XUMHUECKOM
XUMHYECKUX PEAKIINI peakuuu. [Ipaktuko-
XapaktepuszoBaTh OPUEHTHPOBAHHBIC 33/IJaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHuna Jle-
KOHIIeHTpanuu Bemects, |Lllarenve mist HaxoxACHUS
pEaKIuu cpesl u HAIPaBIICHUS CMEILICHUS
TEeMIIEpaTyphl Ha paBHOBECHSI XUMUYECKOU PEaKIIHH
CMEIIeHNEe XUMHUYECKOTO |U aHaiu3 (aKTOPOB, BIHSIOIIUX
paBHOBECHS Ha CMEIEHUE XUMUYECKOTO
paBHOBeECHUS

6 HUccaenoBarn

Paszen 6. PacTsophr HCTHHHBIEPACTBOPHI €
3a]aHHBIMH
XapaKkTepucCTUKAMH
6.1 |OK 01 [TonsiTue o pactBopax  |Pa3nuyars UCTUHHBIE 1. 3agauu Ha MPUTOTOBJICHUE
OK 02 pacTBOPBI pPacTBOpOB.
2. IlpakTHKO-OpHUEHTUPOBAHHBIE
pacyeTHbIC 3a/IaHHs Ha
JIUCIIEPCHBIE CUCTEMBI,
UCIOJIb3YEMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITENIBHOCTH
YeJioBeKa
6.2 |OK 01 Uccnenosanue cBoiictB |MccnenoBars Gpusuko- Jlaboparopnas pabota
OK 04 pacTBOpOB XUMHYECKHE CBOKCTBA “ITpuroroBieHre pacTBOPOB”
WCTUHHBIX PACTBOPOB

Il | IpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:kaHMe (Coep:KaHNe MPUKJIATHOTO MOTY/JIs1)

7 Pazpen 7. OuenuBartp nociaeAcTBHs |3amuUTa Keiica (¢ yueroM
Xumus B ObITY U OBITOBON U Oyayuwei npogeccuoHAIbHOI
NPOU3BOACTBECHHOU NMPOU3BOACTBECHHOM AeSITeIbHOCTH)

NesiTeIbLHOCTH NesiTeILHOCTH Yel0BeKa

YyeJ10BeKa ¢ MO3UIM I
JKO0JIOTHYECKOM
0e301macHOCTH
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THunbl 0LIEHOYHBIX

Ne | OK/IIK | Moayas/Pazgen/Tema | PesyabTar 00yueHust .
MeponpusTHIA
OK 01 Xumus B ObITY U OuenuBats nocnencteus | Keiic (¢ yuerom O6ynyueit
OK 02 IIPOU3BOJCTBEHHON OBITOBOM U npodeccuoHaTBLHON
OK 04 JIEATEIIbHOCTH YEJIOBEKA |POU3BOJICTBEHHOM JIeATEITLHOCTH)
OK 07 NEITEILHOCTH YelloBeKa ¢ |B0o3MOXKHEIE TEMBI KEHCOB:
I[IK 2.5 no3unmi dxkonornueckoir |1. Iloremenue xiaumara u

0e30macHOCTH

BBICBO60)K,Z[€HI/IC I'a30BbIX
ruaparoB CO AHA OKE€aHa.

2. bynymue Matepuansl Ui aBua-

, MAITUHO- ¥ TIPUOOPOCTPOCHUSI.

3. HoBble maTepuaiibl s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTEINLHBIX MPEapaToB
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