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PabGouass mporpamMma yueOHOW IUCHUIUIMHBI «XHUMHUS» pa3pabOoTaHa Ha OCHOBE
®enepanpHOro rocyaapcrseHHoro cranaapra (panee-OI'OC) nmo npodeccun cpeaHero
npodeccuonanbHoro obpazoBanus 38.01.02 IlpomaBen, KOHTpoJEp — Kaccup,
YTBEPKJIEHHOTO MpukazoM MunHucTepcTBa 006pazoBanus u Hayku PD ot 02.07.2013 Ne
723 ¢ W3MEHEHUSMHM YTBEPKICHHBIMM NpPHUKa30M MuHUCTEpCTBA NPOCBEIICHUS
Poccuiickon ®enepanun ot  03.07.2024 No464 «O BHeceHMM H3MEHEHHU B
(enepanbHble  TOCYJapCTBEHHbIE  00pa3oBaTENbHBIE  CTAHAAPThl  CPEAHETO
npodeccuoHanbHOro oopazoBanus» (3apeructpuponan 09.08.2024 Ne 79088).
Opranuzanus-pa3pabotunk: ['ocyaapcTBEeHHOE  aBTOHOMHOE  MpPO(ecCHOHATBbHOE
oOpazoBarenpHoe yupexjaenue CapaToBckod obnactu «llepentobckuit  arpapHbIi
TEXHUKYM.

Pa3paborunk: A6nynnaesa ['ynpHapa ATuMXaHOBHA, IPENoiaBaTeNlb
obmeobOpazoBarenbubix qucuuiuind 'AIIOY CO «llepentoOckuii arpapHbiid
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l. OBLIAA XAPAKTEPUCTHUKA PABOYEHN IHPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCHUIIJINMHBI «XUMMA»

1.1. MecTo OUCUMIUIMHBI B  CTPYKTYpe€ OCHOBHOM mpodecCHOHaNbHON
o0pa3oBaTeabLHOM MPOTPaMMBbI
O6meoOpazoBaTenbHas AUCHUIUIMHA «XHUMHS» H3ydaeTca Ha 0a30BOM YpOBHE B
00meo0pa3oBaTeIbHOM LHMKJIE€ Y4e€OHOro IjJaHa OCHOBHOM MpodecCHOHaNbHON
o0pa3oBaTenbHON MpOrpaMMbl YKPYITHEHHBIX TPYMN CHeluaibHOCTeW / mpodeccuii:
38.01.02 «IIponmasern, KOHTPOJIEP-KACCUP»
[IpuknagHoit MoAynb BKIOYAaeT oOAWH pasnen. Paszmen 7 «Xumus B ObITY H
IIPOU3BOJICTBEHHOM NEeATEIbHOCTU YEJI0BEKA» peanusyercs TUISt BCEX
npodeccuif/cnenuanbHOCTe Ha MaTepuaie KEMCOB, CBSA3AaHHBIX C DKOJIOTHYECKOU
0e30MacHOCThI0O M OIIGHKOW  TOCIIEJCTBUNM  OBITOBOM W  MPOW3BOJCTBEHHOMN
NEeSTeNbHOCTH, MO  OTpacisM  Oyaymed  npoecCHOHATbHOM  AESTENbHOCTU
0o0yyarommxcs.
Ileprog oOydeHust U paclpenesieHHe IO CEeMEecTpaM OINpeienseT oO0pa3oBaTeiabHas
OpraHu3alysl CaMOCTOSITEIbHO, C YYETOM JIOTUKH (OPMUPOBAHUS MPEAMETHBIX
pe3yJIbTaTOB, OOMUX U MPOPECCHOHATIBHBIX KOMIETCHIIUN, MEXIPEIMETHBIX CBSI3EH C
JPYTUMU TUCUUILIMHAMU 0011e00pa30BaTENbHOTO U 00IETPOPECCHOHAIBHOTO ITUKIOB
y4eOHOTO IIaHa.
1.2. Ilesin ¥ MJIAHMPYeEMBbIe pe3yabTaThl 0CBOCHHS 1M CHHUIIHHBI
1.2.1. lean v 32524 AUCHUILJINHBI
@opMHUpPOBaHUE y CTYAEHTOB MPEACTABICHUA O XUMHUYECKOW COCTABIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA KAK OCHOBBI IPUHSTHUS PELICHUN B )KU3HEHHBIX U
IPOU3BOICTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOI'O MTOBEJEHUS B IPUPOJHOM cpee.
3aiayu AUCLUIUIMHBIL
1) cpopMupoBaTh MOHUMAHUE 3AKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOILECCOB
Y SIBJIEHUW B OKPY’KAIOLIEN Cpelie, LIENOCTHOW HAyYHOW KapTHUHBI MUpPA, B3aUMOCBS3U U

B3aMMO3aBUCUMOCTHU CCTCCTBCHHBIX HAYK;



2) pa3BUTh YMEHHS COCTaBJIATH (POPMYIJIBI HEOPTAaHWYECKUX U OPTraHUYCCKUX BEIICCTB,
ypaBHEHUS XUMHUYECKHX PEaKIUH, OOBSCHATH WX CMBICH, HWHTEPIPETUPOBATH
PE3yJIbTaThl XUMHUYECKHUX IKCIICPUMEHTOB,

3) chopmupoBaTh HABBIKK MPOBEACHUS MPOCTCUITUX XUMHUYECKUX IKCIIEPUMEHTATBHBIX
UCCJICIOBAHUI C COOJIOJICHUEM IMPaBUI OE30MacHOTO OOpaIeHus ¢ BEIeCTBAMH U
1a60paTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIOJB30BaTh WH(OpPMAIMI0O XHMHYECKOTO XapakTepa Wu3
Pa3IUYHBIX UCTOYHHUKOB;

5) cdopmupoBaTh yMEHHUS TPOTHO3UPOBATH TOCIEACTBUSA CBOEH JCSITCIIBHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB;

6) cdopMupoBaTh TMOHMMAaHWE 3HAYUMOCTH JOCTH)KCHHH XWUMHUYECKOH HAyKH U

TEXHOJIOTUH JJIsl Pa3BUTHS COIMATILHOM U MTPOU3BOICTBEHHOM cdep.



1.2.2. [lnanupyemble pe3yJIbTATHI OCBOCHHS 0011e00pa30BaTeIbHOM TUCHUILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha

ocHose ®I'OC COO

Konmn [Inanupyemsle pe3ysIbTaThl OCBOCHUS AUCIIUILUIMHBI

HaNMEHOBAaHHE

bopmMHpyeMbIX OO0uue JucuuninuHapHsie

KOMIIETEHILIUH

OK. 01. B yactu Tpy10BOrO BOCIIUTAHUSA: - BJIAJIETh CUCTEMOM XUMHUYECKUX 3HAHUW, KOTOPAs BKJIFOYAET: OCHOBOIOJIArak0I1e
BeiOupats - TOTOBHOCTB K TPYJly, OCO3HAHHE LIEHHOCTH HOHATHUS (XMMUYECKHH JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04Ka aToMa, s-, p-, d-
Croco0bl MacTepcTBa, TPYI0JI00HE; 3JIEKTPOHHBIE OPOUTAIIM ATOMOB, MOH, MOJIEKYJIa, BaJICHTHOCTb,

peleHus 3a1aq
npohecCuoHATBH
OU NIeITEeNbHOCTH
MIPUMEHUTEITBHO
K pa3J'II/I‘-IHBIM

KOHTCKCTaM

- TOTOBHOCTb K aKTUBHOM JI€ATEITbHOCTH
TEXHOJOTUYECKOW U COLHAIBHOMN
HAIpPaBJIEHHOCTH, CHIOCOOHOCTh MHULIUUPOBATb,
IJIAHUPOBATh U CAMOCTOSITEIILHO BBINOJIHATh
TaKylo JESITeIbHOCTD;

- HHTEpEC K pa3InIHbIM cepam
poeCCHOHATBHON e TETLHOCTH,

OBnazneHnne yHUBEPCAIbHBIMHU Y4eOHBIMU
MMO3HABATEIbHBIMU JIEHCTBUSIMU:

a) 6a30BBIC JIOTUYECKHE ACHCTBHUS:

- CaMOCTOATENbHO (OPMYIIUPOBATDH U
aKTyallu3UpoBaTh MPoOJIeMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WIIN
OCHOBAHWUS sl CPABHEHUS, KJIaCCU(DUKAITUU U

0000111eHM;

AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHNS, XMMUUYECKasl CBA3b, MOJIb, MOJIIpHAs
Macca, MOJISIPHBIM 00beM, YIJIEpOJIHBIN CKeNleT, PyHKIMOHAIbHAS IpyIa, pajuKail,
M30MEPHUsL, U30MEPDI, TOMOJIOTHUYECKHM PsiJl, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOA- U
a30TcojeprKallue CoOeTMHEHNs, OMOJIOTMYECKU aKTUBHBIE BEIECTBA (YIJIEBO/IBbI,
KHUPBI, OETIKN), MOHOMED, MTOJTUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COEJIMHEHUS, KPUCTANINYECKas! PELIETKA, TUIIbl XUMUYECKUX PeaKIUil
(OKHCITUTENIbHO-BOCCTAaHOBUTEBHBIE, IK30-1 SHJ0TEPMHUUECKHE, PEAKIITH HOHHOTO
oOMeHa), pacTBOP, SJEKTPOIUTHI, HEIJIEKTPOIHUTHI, SJIEKTPOIUTUYECKAS
JUCCOLIMALNS, OKMCIUTEND, BOCCTAHOBUTEIND, CKOPOCTh XUMUYECKOU peakLny,
XUMHUYECKOE PABHOBECUE), TEOPUU U 3aKOHBI (TEOPHSI XUMUUECKOT'O CTPOEHUS
opranuueckux Bemects A.M. byTiepoBa, Teopust 31€KTPOIUTUYECKON TUCCOLIMALNY,
nepuoanueckuii 3akon J1.1. MenneneeBa, 3aKk0H COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CHMBOJINYECKUN A3bIK XUMHUH, (PAKTOJIOTHUECKUE CBECHUS O
CBOICTBaX, COCTaBe, MOJYYCHUU M O€30IIaCHOM UCTIOIb30BAaHUH BaKHEHIITHX
HEOPraHMYECKHUX U OPraHMYECKHUX BEIIECTB B OBITY U MPAKTUUECKON JESTENbHOCTH

YECJI0BCKa,




- ONpCACIATh LCIIN ACATCIbHOCTH, 3a1aBaTh
napaMeTpbl U KPUTCPHUU UX JOCTUIKCHUA,

- BBISBJISITh 3aKOHOMEPHOCTHU U ITPOTHBOPEYHA B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTHUBHI B JICATEIHHOCTD,
OLICHUBATb COOTBCTCTBUC PCIYJILTATOB LCJIAM,
OLICHUBATb PUCKU HOCJ'IG}ICTBPIIZ JCATCIIbHOCTH,

- Pa3BUBATh KPEATHBHOE MBIIICHUE TIPH PEIICHUN
JKU3HEHHBIX TIPoOIieM

0) 6a30BBIC UCCIICIOBATEIBLCKUC ICHCTBUS:

- BJIAJIETh HaBBIKAMHU YUE€OHO-UCCIIEOBATEIHCKOM
Y TIPOCKTHOM NIeATEIIbHOCTH, HAaBBIKAMHU
paspelieHus mpoodeM;

- BBIBJITh IPUYIUHHO-CIICACTBCHHBIC CBA3H U
AKTYaJIM3UPOBATh 3aJ/la4y, BEIABUI'aTb 'MIIOTE3Y €€
penieHus, HaXOUTh apPTyMEHTHI JIJIst
JIOKa3aTeNbCTBA CBOMX YTBEPKIACHHIA, 3a]1aBATh
IapaMeTpsl ¥ KPUTEPUU PELICHNUS,

- AHAJIM3UPOBATH IMOJIYUCHHBIC B XOAC pCHICHUSA
3a/1au Pe3yJIbTaThl, KPUTUIECKU OIIECHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBUAX,

- YMCTb IIEPCHOCUTH 3HAHUSA B ITO3HABATCIIBHYIO U
MPaKTUYECKYIO 00IaCTH KU3HEACATEIbHOCTH;

- YMCTb UHTCIPUPOBATDH 3HAHUA U3 PA3HBIX

- YMETb BBISABJISITh XapaKT€pPHbIE MPU3HAKU U B3aUMOCBS3b U3YUEHHBIX MMOHATUH,
MPUMEHSTh COOTBETCTBYIOIIME OHATHS MPH ONMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPALCHUI; BBISBIISITH
B3aUMOCBSI3b XUMUUECKUX 3HAHUU C MOHITUSAMU U TIPEACTaBICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX PEIMETOB;

- YMETh UCIOJIb30BaTh HANMEHOBAHUS XUMHUYECKUX COCAUHEHUN MEXKTyHAPOJIHOTO
COI03a TEOPETUYECKON M MPUKIIATHOW XUMHUH U TPUBUAJIbHBIE HA3BAaHUS BAXKHEUIIINX
BEIIECTB (ITUJICH, alleTHIICH, TTIUIeprH, (heHo, (popManbaeTul, YyKCycHast KUCIIOTa,
[JIMLMH, YTapHBIN Ta3, YIJIEKUCIbIA ra3, aMMHaK, TallleHas U3BeCThb, HeralleHas
U3BECTh, MUTHEBAS COJA M IPYTHX), COCTABIATH (DOPMYITBl HEOPTAHUICCKUX U
OpPraHWYECKHUX BEIECTB, yPABHEHUS XUMUYECKUX PEAKIUN, OOBICHATh UX CMBICIT,
MOATBEPKIATh XapaKTEPHbIE XMMUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
AKCIIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XUMUYECKUX PEAKIUH;

- YMETh yCTAaHABJIMBATh MPUHAJIC)KHOCTh U3YUYCHHBIX HEOPraHUYECKUX U
OPraHUYECKHUX BEUIECTB K OMPEACICHHBIM KJIaccaM U IpyIaM COEIUHEHHIA,
XapaKTepHU30BaTh UX COCTAB U BAXKHEHIIIME CBOMCTBA; ONPEENATh BUIbI XUMUUYECKUX
CBs3eil (KOBaJICHTHAS, MOHHAS, METAIJINYECKasi, BOJOPOIHAS ), TUIIBI
KPUCTALTMYECKHUX PEIIETOK BEIIECTB; KIACCU(PHUIMPOBATH XUMUICCKUE PEAKIINN;

- copMUPOBATH MIPEICTABJICHHS: O XUMUYECKON COCTABJISIONIEH
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMUH B TTIO3HAHUU SBJICHUHN MIPUPOJIbI, B
(bOpMUPOBAHUN MBIIUICHUS U KYJIbTYPBI IMYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOIUMOM ISl pEIIeHHsI TPAKTUIECKUX 33]1a4 U SKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U NMIPUPOIHOM Cpefie;

- YMETb NMPOBOJIUTH PACUETHI 110 XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM XUMUYECKUX

peaKuHﬁ C UCIIOJIb30BAHUEM (1)I/I3I/IIIGCKI/IX BCJIMYHMH, XapaKTCPU3YIOIINX BCHIECCTBA C




MPEeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIC UJICH, TIPE]TaraTh
OPUTHHAJILHBIC TTOIXO0JIbI M PEIICHUS;
- CIIOCOOHOCTH MX MCIIOJIb30BAHHS B

IMO3HABaTEILHOM 1 COIMAIbHOMN IMPAKTUKE

KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHbIE YCIIOBUS) ra3oB,
KOJIMYECTBA BELIECTBA; UCIIOIb30BATh CUCTEMHbBIC XUMUYECKUE 3HAHUS IS IPUHATHUSA
penIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BELIECTBAMHU U UX

MMPUMCHCHHUEM

OK. 02.
Hcnonb3oBath
COBPEMCHHbBIC
CpelICTBa TIOUCKA,
aHaJIN3a U
UHTEPIPETANNN
uH(dopMaIuu u
UH(POPMAIMOHHBI
€ TEeXHOJIOTUU
JUTSL BBITTOJTHCHHS
3a1a4
npodeccuoHanbH

Ol 1eATENbHOCTH

B 00acti eHHOCTH HayYHOTO MTO3HAHUS:

- ¢OPMHUPOBAHHOCTH MUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pPa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHpE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOM U YUTATEIHCKON
KYJIBTYPBI KaK CPEACTBA B3AUMOJACHCTBUS MEKIY
JIIOABMU U TTIO3HAHUA MHUPaA,

- OCO3HAHUE [ICHHOCTH HAYYHOM JESTSIbHOCTH,
TOTOBHOCTB OCYILECTBJIATH MPOCKTHYIO
UCCIICIOBATENBCKYIO IS TEIBHOCTh
AHAWBUAYAITbHO U B TPYIIIE;

OBnajicHre YHUBEPCATbHBIMU YUCOHBIMU
MO03HABATEIIbHBIMU JICHCTBUSIMH:

B) pabora ¢ nHpOpMAIIHECi:

- BJIAICTb HABbIKAMU IMOJIYUCHU A I/IH(i)OpMaHI/H/I n3
HUCTOYHHMKOB Pa3HbIX THIIOB, CAMOCTOSTEIILHO

OCYHICCTBJIATH IOUCK, aHAJIN3, CUCTEMAaTU3allUu0 U

- YMETb IJIAHUPOBATh U BBHIMIOJIHATh XUMUYECKUM SKCTIEPUMEHT (TIpEBpaIeHuUs
OpraHNYEeCKHUX BEIECTB IIPU HArPEBAHUH, MIOJYyUYECHHUE STUIIEHA U U3YYEHHE €r0
CBOICTB, KAUECTBEHHBIEC PEAKIIMH HA AJIbJICTUIbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypalys OSIKOB IMPU HArpeBaHUH, IBETHBIC PEaKIIMU OCTKOB; IPOBOAUTH
peakuu HOHHOTO OOMEHa, ONPEEIIATh CPELy BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH AMMOHHUS; PeLIaTh
AKCIIEpUMEHTAJIbHBIE 3a71a4u 110 TeMaM "Metamuiel" u "Hemeramibl") B COOTBETCTBUH
C MpaBWJIaMHU TEXHUKH O€30MIaCHOCTH MTPU OOPAIIEHNUH C BELIECTBAMU U
71a00paTOPHBIM 000PyIOBaHUEM; TIPEACTABIIATh PE3YIbTAThl XUMUYECKOTO
IKCIIEPUMEHTA B (pOpMeE 3alMCH YPABHEHHI COOTBETCTBYIOIINUX PEAKIIUN 1
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

- YMETh aHATTU3UPOBATH XUMHUECKYIO HH(OPMAIIHIO, TONyYaeMy0 U3 Pa3HBIX
MCTOYHUKOB (CpelCTB MaccoBOi mH(popMaruu, cetb IHTepHET U Apyrue);

- BJIaZIETh OCHOBHBIMU METOJ]aMH Hay4YHOT'O TIO3HAHMSI BEILIECTB U XUMUYECKUX
ABIIeHUH (HaOMI0IeHe, U3MEPEeHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (HOpMYJIaM U yPaBHEHUSM XUMHUYECKUX
peaKIuii ¢ UCTIOIB30BaHUEM (PU3UUECKUX BEITHMUMH, XapaKTEPU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMasbHbIE YCIOBHS) ra3oB,
KOJIMYECTBA BELIECTBA; UCIIOIb30BATh CUCTEMHbBIE XUMUYECKNE 3HAHUS JJIs1 IPUHATHUSA

peI_HCHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYAlUAX, CBA3AHHBIX C BCIICCTBAMU U UX




MHTEpIpeTalnio HHPOPMALIUU PA3TUYHBIX BHJIOB
1 GOpM IpeCTaBICHHS,

- CO3/1aBaTh TEKCTHI B PA3JINYHBIX (hopMarTax ¢
Y4eTOM Ha3HaueHUsI UH(POPMAIIUHU U [IETICBOH
ayJMTOPUH, BEIOUpast ONTUMANIBbHYIO (popMy
NIPEICTaBICHHUS U BU3yaIH3alliH;

- OIICHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTh
WH(POPMAIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpPaJIbHO-ITUYECKUM HOpMaM;

- UCTIOJIH30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX H
OpraHU3alMOHHBIX 3a/1a4 C COOJII0JICHUEM
TpeOOBaHUI IPrOHOMHKY, TEXHUKH 0€30MaCHOCTH,
THTHEHBI, pecypcocOepeKeHNsI, IIPAaBOBBIX U
ATHYECKUX HOPM, HOPM HH(OPMAITHOHHON
0C30I1aCHOCTH;

- BJIaJIETh HaBbIKAMH PACIIO3HABAHMS U 3AIIUTHI
nH(popMalnu, THPOPMAIIMOHHOM 0e30macHOCTH

JIMYHOCTH,

MPUMCHCHUCM

OK. 04.

D¢ dexTrBHO
B3aNMMOJICHCTBOB
aTh ¥ paboTaTh B

KOJIZICKTUBE U

- TOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTU U CAMOOTIPEICTICHUIO;
-OBJIaJICHNE HABBIKAMH Y4eOHO-
HCCIIEI0BATENIBCKOM, MPOEKTHON U COIMaIbHOM

ACATCIIbHOCTH,

- YMEThH IIAHUPOBATH U BBIMIOJHATH XUMHUECKUI SKCIIEPUMEHT (TIPeBpaICHUS
OPraHUYECKHX BELIECTB IPU HATPEBAHUU, MTOJTYUYECHHUE ITUIIEHA U U3YUYEHUE €TI0
CBOWCTB, KQUECTBEHHBIC PEAKIIUH Ha abACTUAbI, KpaXMaJl, YKCYCHYIO KUCJIOTY;
JeHaTypalus OelIKOB MPU HAarpeBaHUH, LIBETHbIE pEaKMu OEIKOB; TPOBOAUTH

pCaKkuuu HOHHOI'O O6MCHa, ONpCACIIATL CpEAY BOJAHBIX PAaCTBOPOB, KAUCCTBCHHBIC




KOMaHaC

OBiajieHre yHUBEpCalIbHbIMU
KOMMYHUKATUBHBIMU JCHCTBUSMHU:

0) coBMecCTHas AeSITEIbHOCTbD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ MHIMBUIYaITbHOU PabOThI;

- MPUHUMATD 1IeJId COBMECTHOM JESTEIHHOCTH,
OpraHW30BBIBATh M KOOPAMHUPOBATH IEUCTBHS TIO
€€ JOCTH>KEHHUIO: COCTABIIATE IJIaH ASHCTBUH,
pacrpenenaTb pojid ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyXIIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH M BBITIOIHATH PabOTy B
YCIIOBUSIX PEalIbHOT0, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3IUYHBIX CUTYAIUSIX, TPOSBIISATh
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBiajieHue yHUBEPCAIbHBIMU PETYJIATUBHBIMU
JIEHUCTBUSIMU:

I') IPUHATHE ce0s U APYTHX JHOJICH:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIIOAEH
IIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTHUX JHO/IeH
Ha OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHP C

MOo3uIuu Apyroro 4€JI0BCKa,

peakiuu Ha cynb(haT-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA KATUOH aMMOHHUS; PelIaTh
SKCIIEpUMEHTaJIbHbIE 3a1aul 110 TeMaM "Metauibl" u "Hemeramisl'") B COOTBETCTBUM
C TIpaBUJIaMU TEXHUKU O€30MaCHOCTH NP OO0paIEHUH C BELIECTBAMH U
71a00paTOpPHBIM 000pyI0BaHUEM; IIPEACTABIIATh PE3YIbTaThl XUMUYECKOTO
HKCIEpUMEHTa B (JOPME 3aIUCH YPaBHEHUH COOTBETCTBYIOIINX PEAKIMNA U

(GbopMyJIHPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB




OK. 07.
ConelicTBOBaTH
COXPaHCHHUIO
OKpYKarolei
Cpenbl,
pecypcocoepexe
HUIO, TIPUMEHSTH
3HaHUS 00
U3MEHEHUHU
KIIUMaTa,
TIPHHIIATIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3P PEKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX

CUTyalusax

B o0act 5K010rn4eckoro BOCIUTAHUS:

- ¢(hOpMHUPOBAHHOCTDH HKOJIOTHIECKOH KYJIbTYPHI,
ITOHUMaHUE BIUSHUS COUNAIBbHO-3KOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJAHON U
COLIMAJIBHOM Cpe/Ibl, OCO3HAHUE II100aTBLHOTO
XapakTepa 3KOJIOTHYECKHX Mpo0IeM;

- IUITAHUPOBAHUE U OCYLIECTBICHUE JCHCTBUI B
OKpPY’KaIOIIeH cpesie Ha OCHOBE 3HaHUS LeNei
YCTOMYMBOI'O Pa3BUTHUS YEJIIOBEUECTBA,

AKTUBHOE HENIPUATHE NEHCTBUM, IPUHOCIIINX
BpEIl OKPYXKAOWIEH Cpeae;

- YMEHHE MPOTHO3UPOBATH HEOIATONPUSITHBIE
9KOJIOTUYECKUE MTOCIIEACTBUS IIPEAIPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPAILATh UX;

- paclIMpeHME OIbITA ACSITEIBHOCTH
9KOJIOTUYECKON HAIlPaBJICHHOCTH;

- OBJIaJICHUE HAaBbIKAaMH y4eOHO-
HCCIIEIOBATENBCKOM, IPOEKTHON U COLMAJIbHOM

JIeSITeIIbHOCTH;

- chopmupoBaTh MPEACTABICHUS: O XUMHUECKON COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHWUU SIBIICHUH MPUPOIBI, B
(OpMUPOBAHNN MBIIUICHHUS U KYJIBTYPBI JITYHOCTH, €€ (DYyHKIIMOHATEHOM
IPaMOTHOCTH, HEOOXOUMOM JJIsl PEIICHUS TIPAKTUYECKUX 33]1a9 U SKOJIOTHYESCKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOAHOI cpelie;

- YMETh COOJIIOIATh TPaBHJIIA SKOJIOTUIECKH IIeTIECO00Pa3HOTO TIOBEICHUS B OBITY U
TPYIOBOU JACSITEILHOCTH B IIEJISIX COXPAHCHHS CBOETO 37I0POBBS M OKPY KAIOIIEH
MPUPOIHOH CPEJibl; YUUTHIBATH OMACHOCTh BO3CHCTBUS HA KUBBIC OPTaHU3MbI
OTIpe/IeIEHHBIX BEIIECTB, MOHUMAsl CMBICIT TTOKAa3aTelNs MPEeAeTbHOM JOMYyCTUMON

KOHICHTpAaunu




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJBbHON JUCIUILINHBI

2.1. O0bem AUCHMILUIMHBI U BUABI Y4e0HO padoThI

Bun yue6HO# paboTh O06BEéM yacoB
MaxkcumanbHast yaeOHas Harpyska (BCero) 72
OO6s3arenbHas ayquTopHas yueOHast Harpy3ka (BCero) 72

B TOM YHCIJIC:

TEOPETHUECKHE 36

pakTHYecKue paboThl 36

Htoroserit KOHTPOJIb 3HaHHUH MMPOBOAUTCH IO 3aBCPIICHUIO -

Kypca JUCIUILTUHBI B popMe IK3aMeHa




®opmupyemble

HaunmenoBanme O6nem odmue u
Conep:xanue yueOHOro Matepuajia u popMbl OpraHu3anuu AesiTeIbHOCTH 00y4YaAIINXCA
pa3aejioB U TeEM BUYacax HpO(l)eCCI/IOHaJIL-
HbIEe
KOMIIETEHIIHHU
1 2 3 4
OcHOBHOe coepkaHue 72
Paznen 1. OcHOBBI CTpPOEHMS BellecTBA 6
Tema 1.1. OcHoBHOE coiep:KaHue 4 OK 01
Crpoenne aToMOB | TeopeTHdeckoe o0yueHue 2
XUMUYECKUX
3JICMCHTOB 1 CoBpemMeHHass Mojelb CTpoeHHs aTtoMa. CHMBOJIMYECKUH S3bIK XHUMHUU. XUMUYECKUH DSJIEMEHT.
IIpUpoaa OnexkTpoHHas KoHpurypauusi aroma. Kinaccudukanuss XUMHUECKUX JIEMEHTOB (S-, p-, d-37€MEHTHI). 2
XMMUYECKON BanenTHble 371€KTpOHBI. BAJIGHTHOCT®.
CBAsH DNEeKTpOHHAsI MPUPOIA XUMHUYECKOW CBSI3U. DIIEKTPOOTPUIIATEILHOCTh. BUABI XUMHUECKOU CBS3H
(koBajIeHTHAs, HOHHAS, METANTNYCCKAsI, BOJOPOAHAS) U CIIOCOOBI €€ 00pa30BaHUS 2
IIpakTHyeckne 3aHATUSA 4
IIpakTnueckoe 3ansaTue NelPemenue 3agannii Ha UCMOJIb30BAHUE XUMUUECKON CUMBOJIMKY U Ha3BaHUM 2
COCIUHCHHMI I10 HOMEHKIJIATYpE MEXKIyHApOJHOTO COK03a TEOPETUYSCKOM W MPHUKIIAJHOW XUMUHU H
TPUBHUAJIBHBIX HAa3BaHUM JJI COCTABJICHUS XUMHUYCCKUX (DOPMYJI JBYXaTOMHBIX COCIMHCHHH (OKCHJIOB,
Cynb(HUIOB, THAPUIOB U T.11.) U APYTUX HEOPTAaHUICCKUX COCTMHCHUN OTACIBHBIX KIaCCOB.
[IpakTrueckue 3a1aHusl Ha YCTAaHOBJICHUE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB U
MMEPUOINYSCKUM M3MEHCHHEM CBOMCTB XMMHUUYCCKHX JJIEMEHTOB M UX COCAWHCHHH B COOTBETCTBHH C 2
noJiokeHueMm lleproinueckoil CUCTEMBL.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[lepuonuuecknii | MpakTHUecKHe 3aHATHS 4 OK 02
3aKOH U Ta0InIa
A.1. Menneneesa |[Ipakruueckoe 3ansitue Ne2Ilepronueckas cHcTeMa XUMHUUIECKHX seMenToB JI.M. Menzeneesa. 5

Ousnueckuit cmbica [lepuoauueckoro 3akona 1.1, MenneneeBa. 3aKkOHOMEPHOCTH U3MEHEHHUSI CBOWCTB




XMUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CI0KHBIX BEIECTB B COOTBETCTBUU C
IIOJIOKEHUEM XMMHUYECKOTO ieMeHTa B lleproauyeckoit cucteme. MUpOBO33pEHUECKOE Y HAYYHOE
3Hauenue [lepuonuueckoro 3akona J[.M1. Menneneesa. IIpornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.

Pelienne npakTuKO-OpUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUN HA XapaKTEPU3aLUI0 XUMUIECKUX
371eMeHTOB «MeTannyeckue / HeMeTalNIn4eCKHe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUHU C UX 3JIEKTPOHHBIM CTPOCHUEM U IOJI0KEHUEM B IIEPUOAUYECKON CUCTEME
xumudeckux djemMenToB JI.M. MenaeneeBay

Pasnen 2. Xumnueckue peaknuu

Tema 2.1. Tumnel
XUMHYECKUX
peakuui

OcHoBHOE coaep:kaHue

Teopernueckoe o0yueHue

Knaccudukanus u TUIIB XUMHYECKHUX PeaKInii ¢ ydacThueM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHEHUHN peakluil COCAMHEHUS, PA3JI0KEHHUS, 3aMEIIICHHs], 0OMEHa, B T.4. peaKlUii TOPEHUS,
OKHCJICHUS-BOCCTAHOBJICHUSI.

VYpaBHeHUs OKUCIIEHHI-BOCCTaHOBIICHUsI. CTeneHb OKucaeHuss. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBiieHUE U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI METOIOM 3JIEKTPOHHOIO
Oaanca. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKIIMU B IPUPOJIE, TPOU3BOACTBEHHBIX ITpoIleccax U
YKU3HEIESITeIbHOCTU OPraHU3MOB

IIpakTn4yeckune 3aHATHSA

IIpakTnueckoe 3ansitue Ne3KonuuecTBeHHbIE OTHOLIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBl B XMMHMH U pacueThl 110 YPaBHEHUSAM XMMHYECKHX peakuuid. Mojb Kak eIuHHIAa KOJIMYeCcTBa
BenlecTBa. MossipHast Macca. 3aKOHbI COXpaHEHMsI MacChl U DHEPTUU.

IpakTnueckoe 3anaTue Ne43akoH ABoraapo. MossipHblii 00beM razoB. OTHOCHTENbHAS MJIOTHOCTh
ra3oB. PacueTsl 0 ypaBHEHUSAM XUMUYECKUX pEaKLUi ¢ UCIIOJIb30BaHUEM MAcChl, 00beMa (HOpMasbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA

OK 01

Tema
2.2.0neKTponuTny
ec-Kas
auccouuanus u
MOHHBIN 0OMEH

OcHOBHOE€ CoacpKaHue

TeopeTnueckoe o0yueHue

Teopus 35eKTpoaUTHUECKON quccouuanuu. MoHbl. DIeKTpOIuThl, HEAIEKTPOIUTHI. Peakiny HOHHOTO
oOmeHa. CocTaBieHHE peakluii MOHHOTO OOMEHa IyTeM COCTaBJIIEHUS UX IOJIHBIX U COKpAlllEHHBIX
MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peaklnu. 3aaHKsl Ha COCTABIEHUE HOHHBIX peaKLui

JlabopaTopHble 3aHATHS

OK 01
OK 04




JlabopaTopHas padora Nel “Turnel XMMHUYECKUX peaKLUn™.

HccnenoBanue TUIOB (110 COCTaBY M KOJUYECTBY UCXOJHBIX U 00pa3yIOLIMXCsl BELIECTB) U IPU3HAKOB
XUMHYeckux peakuuil. [IpoBenenue peakiuii HOHHOro oOMeHa, onpeieieHne Cpeibl BOAHbBIX
pacTBOPOB. 3a/laHusl HA COCTaBJICHUE HOHHBIX PeaKLui

KonTtpoabsnas
padora 1

CTpOGHI/Ie BCIICCTBA U XUMUUYCCKHE PCAKIIUA

Pazgea 3.

CTpoeHue M CBOMCTBA HEOPTraAaHNYECKHUX BelleCTB

[y
[

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOE coiep:KaHue

Teoperuueckoe o0yueHue

[Ipenmer Heopranuyeckoit xumuu. Kinaccudukamust HeopraHudeckux BemiecTB. [IpocTeie U CoKHBIE
BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEHIECTB (OKCHIBI, THAPOKCHIBI, KHCIOTHI, CON). B3anmocBs3b
HEOPraHMYECKUX BEIIeCTB. ATperatHble COCTOsIHUS BellecTBa. Kpucrannuueckue u amopdHbie
BEIECTBA. THUIBI KPUCTALTHIECKUAX PEIICTOK (aATOMHAs!, MOJIEKYJISipHAsi, HOHHAS, METAJITUIECKas).
3aBUCHUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAITMUECKON PEUIeTKU. 3aBUCUMOCTD
XUMUYECKON aKTUBHOCTH BEIIECTB OT BUA XUMUYECKOW CBSI3U M THIA KPUCTAITHICCKON PEIISTKH.
[TpuanHbl MHOTOOOpa3us BEIIECTB.

NA |

HpaKTH'{CCKI/Ie 3aHATHA

IpakTnueckoe 3ansitue NeS. HoMmeHki1aTypa HEOpraHMYeCKMX BEIECTB: HA3BAHHUE BEIIECTBA UCXOS
U3 UX XUMHUYECKON (JOPMYIIBI MIIH COCTABIIEHUE XUMUYECKOM (hOPMYIIBI HCXO/I U3 Ha3BaHUs BEIIECTBA
no MexayHapoaHoit (MIOITAK) unu TpuBHanibHOM HOMEHKIIATYpE.

Pemenune npakTuyecKkux 3afaHW MO KIacCHU(pUKALMK, HOMEHKIAType W XHUMHUYECKUM (opmymam
HEOPTaHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB (YrapHbBIM ra3, YIJICKHCIBIA Tra3, aMMHUaK, TalleHas
U3BECTb, HETAIICHAs U3BECTh, MUTHhEBAs COAA U JPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKUX
BEIIIECTB, OMPEIEIATh MPUHAIICKHOCTH K KIIACCy.

Ncrounuku xumudeckoit nHGpopMaIuu (CpeIcTB MaccoBoi mHGopMaIuu, cetb VIHTEpHET U IpyTHe).
Ilonck nHGOPMAIUHY MO Ha3BaHHUAM, HIACHTH(MHUKATOPAM, CTPYKTYPHBLIM (hopMyam

OK 01
OK 02

Tema 3.2. ®usnuko-
XUMHUNYCCKHUEC

OcHoOBHOE coaep:KaHue

Teopeaneckoe oﬁyqeﬂue

OK 01
OK 02




CBOICTBa Mertamnel. O6mue GuznyecKkue U XUMUYECKHe CBOWCTBAa MeTayioB. CrocoObl Moy4eHus. 3HaUYeHUE
HEOPraHUYEeCKUX |METAIOB ¥ HEMETAUIOB B TIPUPOJE U IHKU3HEACATENLHOCTH 4YENIOBEKa W opraHu3moB. Kopposus
BeILECTB METAJIJIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIIOB OT KOPPO3UU

Hemeramner. OOmue ¢Qu3nyeckne W XUMHYECKHE CBOWCTBA HEMETAIOB. THIWYHBIE CBOWMCTBA 1

HemetaiwioB [V— VII rpynn. Knaccudukanus 1 HOMeHKIaTypa coelMHeHUI HeMeTaioB. KpyroBopoTst

OMOTeHHBIX 2JIEMEHTOB B IPUPOJIE

XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUIOB, THIPOKCHIOB, KHCIIOT,

coJiel U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHUH, 1

BBICIINX OKCHJIOB U THJIPOKCHJIOB

IIpakTH4yeckue 3aHATUA 2

2

IIpakTnyeckoe 3ansaTue Ne6 PemieHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha

CBOMCTBA, COCTaB, MOJy4YeHUE U 0€30IaCHOE MCIIOIH30BAHUE BAXKHEHIIIMX HEOPTaHMUECKUX BEIIECTB B

OBITY U MPAKTUYECKOH 1eATEIbHOCTH YeJIOBeKa
Tema 3.3. OcHoBHOE coiep:KaHue 2 OK 01
Unentnduranus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPraHU4IeCKuX [ JlaGopaTopHas padora Ne2«VneHTudukaims HEOPraHUIECKUX BEIIECTBY. OK 04
BELIECTB Pemienne skcnepuMEHTANbHBIX 3a7ad IO XWMHYECKUM CBOICTBAM METAUIOB U HEMETaJUIOB, IO

pacIiO3HaBaHUIO U MOJIYYSHHUIO COSTMHEHUI METAIIOB U HEMETAILIIOB. 2

WNnentuduxaiysi HEOPraHWYECKUX BEIIECTB C HCIHOJIB30BaHHMEM UX (PU3UKO-XUMUYECKHUX CBOMCTB,

XapaKTePHBIX KAUeCTBEHHBIX peakiui. KauecTBeHHBIC peaknuu HA Cyibdar-, KapOoHAT- W XIJIOPHU-

AQHUOHBI, HA KATHOH aMMOHUS
Pasnen 4. CTpoeHne ¥ CBOWCTBA OPraHNYECKHUX BeleCTB 20
Tema 4.1. OcHoBHOE coiep:KaHue 6 OK 01
Knaccupukanus, | Teopernueckoe o0yqeHue 4
CTpOCHHUE 1 [losiBneHne u pa3BUTHE OPraHUYECKON XUMHHM Kak Haykd. [IpeameT oprannueckoit xumuu. Mecto n >

3HAa4YCHUC OpFaHquCKOﬁ XUMHUHU B CUCTCMC CCTCCTBCHHBIX HAYK.




HOMEHKJIaTypa
OpraHUYECKHUX
BELIECTB

XHUMHUYECKOE CTPOEHUE KAK MOPSJIOK COCJUHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJIEHTHOCTH.
OCHOBHBIE TIOJOKEHUS TEOPUU XUMHYECKOTO CTPOCHHs OpraHnyeckux coenuHenuii A.M. Bytieposa.
VYrnepoaHblid CKENEeT OpPraHU4ecKONl MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO
CTpoeHus MoJieKyJ1. U3omepus u u3oMepsl.

[Monstne o ¢yHknuonanpHOM rpymme. Pagwkan. [lpuHnunel knaccudukanuu OpraHUYECKHX
coeMHeHUI. MeXTyHapoaHass HOMEHKJIATypa W MPUHIIAITBI HOMEHKJIATYPhI OPTaHUYECKUX COCTUHECHUM.
[TonsTre 00 a30TComEpKALUX COSAUHEHUSIX, OMOIOTUYECKH aKTUBHBIX BellecTBax (YriieBojax, Kupax,
OeIKax M Jp.), BRBICOKOMOJICKYJISIPHBIX COCTMHCHUSIX (MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTn4yeckue 3aHATHA

IIpakTuyeckoe 3ansitue Ne7HoMeHKIaTypa OpraHM4eCKMX COCIUHEHHH OTIENbHBIX KIACCOB
(HaCBHIIICHHBIE, HEHACHIIIICHHBIE U APOMATHYECKHUE YTJIEBOJOPOJIbI, CIIUPTHI, ()EHOIBI, allbJCTUIbI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI M JIP.)

IpakTnueckoe 3ansaTue Ne8CoCTaBIeHHE TIONHBIX H COKpPAIIEHHBIX CTPYKTYPHBIX (opmyr
OpTraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, HCIOJNb3YyS HMX HAa3BaHUS IO CUCTEMAaTUYECKOHM U
TPUBHAILHON HOMEHKJIAType (3TUJICH, alleTUIICH, TIINIeprH, (peHo, GopManbaeru], YKCyCcHast KUCIIOTa,

ruiuH). PacdeTs! npocreiiieil hopMysisl opraHuyecKoi MOJIEKYJIbI, UCXOsI U3 3JIEMEHTHOI'O COCTaBa (B
%)

Tema 4.2.
CsoiicTBa
OpraHUYeCKUX
COCIMHCHMH

OcHoBHOE coiep:KaHue

TeopeTnueckoe o0yuenue

10

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTAENIbHBIX KilIaccoB (0COOEHHOCTH
KJaccu(pUKalui 1 HOMEHKJIATypbl BHYTpPHU KJlacca; TOMOJIOTMUYECKUi psa U oOmias Gopmyia; n3oMepus;
(bu3nueckre cBOMCTBA; XMMUYECKHE CBOMCTBA; COCOOBI NOJTYUYEHNUs):

— TpeJeibHbIe YTIeBOAOPOAbl (aJKaHbl U IUKIOANKAHbI). ['OpeHre MeTaHa KakK OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YIIEBOJOPOIOB, HAX0XKICHUE B
NPUPOJIE ¥ MPUMEHEHHE aJIKaHOB;

— HeTIpe/ieNIbHbIE (AJIKEHBI, AJIKMHBI U aJIKaJIMEHbl) K apoMaTHYeCKHe yTiaeBo1opoabl. ['opeHue areruneHa
KAaK MICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHHU JUIsl CBAPKU U PE3KH METAJLJIOB

— KHCJIOPOACOIepKAIINE COSAMHEHUS (CITUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI M (DHUPHI, aIbJICTH/IbI 1
KETOHBI, )KUPBI, YTIIEBOJIBI).

[IpakTrueckoe NpPUMEHEHHE OHTHICHIJIMKOISA, ThuuepuHa, ¢eHona. Ilpumenenue dopmanpaerunaa,
aneTaibAeTu/1a, YKCYyCHOM KUCIOThl. Mblila Kak COJTM BBICHIMX KapOOHOBBIX KUCIOT. Morolue cBOMCTBa
MblIa

OK 01
OK 02
OK 04




— a30TcoeprKaIe COeAUHEHHS (AMUHBI 1 aMUHOKHUCIIOTHI, OeNKK ). BhIcCOKOMONEKyIApHbIE COCTUHEHUS
(cuHTEeTHYECKUE U OMOJIOTHYECKU-AKTUBHBIE).

MonomMmep, nonumep, CTpykTypHoe 3BeHO. [lonuMepusanus 3TuaeHa Kak OCHOBHOE HAIIpaBJIIEHUE €T0
UCIIOJIb30BaHUs.

["'eHeTHUeCKast CBA3b MEX1y KJI1acCaMH OPIraHUYECKUX COCIMHEHUH

IIpakTn4yeckue 3aHATHA

IIpakTnyeckoe 3anaTHe Ne9CBOINCTBA OPraHNYECKUX COEIUHEHUMN OTAEIbHBIX KJIACCOB (TpUBHAJIBHAS
U MEXJYHapo/Has HOMEHKJIATypa, XMMUYECKHE CBOICTBA, CIIOCOOBI MOTYy4EHUs): TpeAebHbIC (aJIKaHbI
U LMKJIOAJIKaHbl), HETIPEAEIbHbIE (AJIKEHbI, AJIKUHBI U AJKaJUEHbl) U apOMaTHYECKHUE YIIEBOAOPOAIbI,
COUPTH U (EHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, AIJETUABI U KETOHbI, aMHUHBI M1 AMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS. 3aJaHUs] HA COCTABJICHUE YPABHEHUN XMMHUECKUX PEaKLUil ¢
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTaBA U CTPOCHUs

IIpakTuueckoe 3ansaTue Nel0CocTtaBieHue cxeM peakiuid (B TOM YHCIIE TI0 IPEII0KEHHBIM IIETIOYKaM
MPEBPAIICHH), XapaKTEPU3YIOIIUX XUMHUYECKHE CBOWCTBA OPraHUYECKUX COCAMHEHHH OTIEIbHBIX
KJIACCOB, CHOCOOBI MX TMOJyYEHUS U Ha3BAaHUE OPraHWYECKUX COEIWHEHUH IO TPUBHAIHLHOW WIH
MEXIYHAPOJHONU CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJlaHUl Ha CBOWMCTBA OPraHUYECKUX
COCIMHEHHI OTJEJIbHBIX KJIACCOB

2 cemecTp

Tema 4.3.
WNnenruduxamnms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOH U
MIPOU3BOJICTBEHHOM
eI TEIbHOCTH
YyeJI0BeKa

OcHoOBHOE€ CoAcpKaHue

TeopeTnueckoe o0yueHue

buooprannueckue coenuHenus. llpumeHenune u Ouosnoruyeckas pojib yriaeBogoB. OkucieHue
VIJEBOJOB — HWCTOYHUK DHEPrMM >KUBBIX OpraHu3smMoB. OOgacTM NPUMEHEHHS AaMHHOKUCIOT.
[IpeBparenus OenkoB nuiny B opranusme. buonornueckue ¢pynkunu 0enkos. buonornueckue GpyHKmu
XKUpOB. Poib oprannyeckoil XuMuM B pelieHny IpodiieM NuIeBoi 0e30nacHOCTH

OK 01
OK 02
OK 04




Pasnea 5. Kunernveckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH IIPOTEKAHUS XUMHYECKUX PeaKIui 4
Cxkopoctb OcHoBHOE co/iep:KaHue 4 OK 01
XUMUYECKHX TeopeTuyeckoe odyueHue 4 OK 02
pcaknuu. CKOpoCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3jM4YHbIX (PAKTOPOB: MPUPOJBI PEArHpYyIONIMX BEUIECTB, 2
XuMugeckoe KOHIICHTpAIlu1 pearupyomumx BELIECTB, TEMIEPATYPbI u iouaau peaKkunOHHON
paBHOBECHE noBepxHocTH. TernoBeieaHeKThl XUMUUECKUX PEAKIMNA. DK30-U SHIOTEPMHUUYECKHIE, PEAKLIUH.
OO6paTumocTh peakiuil. XMMUYECKOe paBHOBECHE U €I0 CMEILEHHUE MOJT IEHCTBUEM Pa3IMYHBIX (PAKTOPOB 2
(KOHIIEHTpaIMsl peareHTOB WJIM TNPOAYKTOB pEaKkluu, IaBICHHE, TeMIleparypa) Ui CO3TaHHS
ONTUMAJIBHBIX YCIOBUM MpoTeKaHus xuMuaeckux mnpoieccoB. [Ipunumn Jlelllatenne
IIpakTH4eckne 3aHATUSA 4 OK 01
IIpakTnueckoe 3ansaTue NellPemieHne nmpakTUKO-OPUEHTHUPOBAHHBIX 33/JlaHUN Ha aHaiIu3 (aKkTOPOB, 2 OK 02
BIMSIONIMX HAa W3MEHEHHE CKOPOCTH XHUMHUYECKOW peakiuu, B T.4. C MO3ULIUN DSKOJIOTHYECKH
11eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYIOBOM JEATEILHOCTH B LIEISIX COXPAHEHUSI CBOETO 3/10POBbS U
OKpYKaroIlel MPUPOTHON CPEBI.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUMi Ha npumeHeHue npuHiuna Jle-lllarense s 2
HaXOXKJ/IEHUs HampaBiICHUs CMELICHUs PaBHOBECHS XUMHYECKOMW peakuud MU aHajau3 (akTopoB,
BIIMSIOIINX HA CMEIICHUE XUMUUECKOTO PAaBHOBECHS
Paznen 6. PacTBOpBI 4
Tema 6.1. OcHoBHOE coiep:KaHue 2 OK 01
[onsTHE O Teopernueckoe ofy4enne 2 OK 02
pacTBopax . 2 OK 07
IIpakTnyeckoe 3ansitne Nel2 PactBopenue kak (Gpu3MKO-xMMUYeckuil mporecc. PactBopsl. CiocoOb
MIPUTOTOBJIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBas 407151 paCTBOPEHHOT'O BEILIECTBA.
OcHoBHOE coiep:KaHue 2 OK 01
JlaGopaTopHublie 3aHATHS 2 OK 02




Tema 6.2. Jlaboparopnasi padora Ned «llpuroroBienue pactBopoB». [IpurortoBiieHHE pPacTBOPOB 3adaHHOU OK 04
Hccnenosanue (MaccoBoil, %) KOHILIEHTpaluu (C MPAaKTUKO-OPUEHTHUPOBAHHBIMU BONPOCAMH) U OMPEICIICHUE CPEIIbI 2
CBOICTB PacTBOPOB | BOXHBIX PACTBOPOB. Pelienue 3a1a4 Ha MPUIOTOBJIEHUE PACTBOPOB.

TeopeTnueckoe o0yueHue 2

[Torick ¥ aHanM3 KEWCOB O MPUMEHEHWHW XMMHYECKHUX BEIIECTB M TEXHOJIOTHUH C y4eToM Oymymieit )

npodeccuoHalbHOM  AESATeNbHOCTHM IO  TeMaM:  BaKHEHIIMEe  CTpOMTENbHbIE  MaTepualibl,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, MaTepuajbl Uil DJICKTPOHMKH,
HaHOMAaTepHalibl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKHU OHHEPrHUH, OpraHUYECKHe U MHHEpaJIbHbIE
y100peHus, JIeKapCTBEHHbBIE BEILIECTBA, OBITOBAsI XUMHUSL.

IIpome:kyTOUHAS aTTeCTAIMS N0 JUCHUILVIUHE (IK3AMEH)

Bcero

72




3. YCJIOBUSA PEAJIMZALIAU ITPOT'PAMMBbI

OBIIIEOBPA3OBATEJBHOM JUCHUIIJIMHBI
3.1. TpeboBaHusi K MUHUMAJIBHOMY MaTepHUaIbHO-TEXHUUECKOMY 00eCIIeYEHUIO
Jlns peani3aliiyl MporpamMMBbl AUCITUTIIUHBI JOJKHBI OBITH MPETyCMOTPEHBI
CJIeYIOIME CIIEIMATbHBIC IOMEIICHUS: YIeOHbIN KaOMHET XUMHH W/ WA yIeOHON
XUMUYECKOH J1abopaTopHH.
O6opynoBanue yueOHOro kabuHera (HarsiAHbIe TOCOOus): HAOOPHI
IapOCTEPIKHEBBIX MOJIEIEH MOJIEKYJ, MOJIENIA KPUCTAIUNIMYECKUX PEIIETOK,
KOJUIEKI[UU TPOCTHIX U CIOKHBIX BEIIECTB U/ UM KOJUIEKIIUU TOJIMMEPOB;
KOJUJIEKLIMS TOPHBIX MOPOJ U1 MUHEPAJIOB, Ta0nuia Menaeneesa, yueOHbIe
bunbMbl, 1IM(PpPoBBIE 00pa30BaTEIbHBIC PECYPCHI.
TexHrueckue cpeacTBa 00yUeHUs: KOMIIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHHUS
3BYyKa, IPUHTEP, MYJIbTUMEIUA-IPOEKTOP C IKPAHOM.
O6opynoBanue J1abopaToOpuu U pabOYMX MECT JIabOpaTOPHUK: MEH3YPKH, TUTIETKH-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbl, TPEAMETHBIE U TOKPOBHBIE CTEKIIA,
TUTAHIIETHI JIs KarelbHBIX peakinii, uiIbTpoBajabHas Oymara, IpOMbBIBAIIKH,
CTEKJISIHHbIE IPOOUPKH, pe3UHOBBIE MPOOKH, POHAPUKH, HAOOP PEAKTUBOB,
CTEKJISTHHBIE TTAJIOYKH, IITATUBBI JIsI TPOOUPOK; MEPHBIE IIMIIMHIPBI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHU JenuTeNbHbIe mHapudeckue (50-100 mit), CTynku ¢
necTuKoM, (apphopoBbI€ YAIIKH, MTUHLETHI, PUIBTPHI OyMaKHbIE, BaTa, MapJs,
YaCOBBIE CTEKJIA, DIEKTPOIUTUTKHU, 1a00paTOPHBIE MITATUBBI, CIUPTOBBIE TOPEIIKH,
CIIUYKH, MPpUOOP AJIS MOTyYeHUs Ta30B (UK MPOOUPKA C Ta300TBOIHOMN TPYOKOIA),
Jep>KaTenu I MPOOUPOK, CKIISIHKY JJIsl XpaHEHUsI PEAKTUBOB, Pa3/1aTOYHbIE
J0TKK; XuMudeckue ctakanbl (50, 100 u 200 mi); mmaTesu; MUHIEThI, TUTeJIbHBIC
IIUMIBL; CEKYHIOMEPBI (TaiiMepsl), MepHble Tpooupku (Ha 10—20 mut) U MepHbIe
k011081 (25, 50, 100 1 200 mu1), BoasiHas 6aHs (MJIM TEPMOCTAT), CTEKIISTHHBIC
Najl04YKH; KOHMYeckue Koyobl aist TutpoBanus (50 u 100 mi); ”HAMKATOPHbBIE
NOJIOCKHU 1Sl onipeiesiennst pH u ctangapTHas MHIMKATOpHAs IIKaja;
YHUBEpPCAJIbHBIA HHAUKATOP; numeTku Ha 1, 10, 50 M (wnm nozatopet Ha 1, 5 1 10

MIT), OIOPETKHU JIsl TATPOBAHUS, MeIUUMHCKHE mpuibl Ha 100—150 mu,



J1a00paTOpPHBIC U/WJIU aHATUTUYECKUE BeChl, pH-MeTphI, CylmuabHbIN 1IKad, U ap.
nabopaTropHoe 060pyI0BaHHE.

3.2. UadopmanoHHoe o0ecriedyeHre peannu3aiy mporpaMMbl

1. Jlnst peanuzanuu mporpaMMbl OMOIMOTEUHbINH (POHT 00pa30BaTEIBHOM
OpraHu3aIlNH JTOJDKEH UMETh MeYaTHBIC W/WIIN AJIEKTPOHHBIE 00pa30BaTeIbHbIC U
UH(OPMAIIMOHHBIE PECYPCHI, PEKOMEHJOBAaHHBIE JIJIs1 UCTIOJIb30BaHUS B
o0pa3oBaTenbHOM IpoLEecce, HE cTapile 5 JIeT C MOMEHTA U3AaHUsl.

2. PexomenyemMble TieHaTHbIC U3/IAHUA 110 peau3aii 001eo0pa3oBaTeIbHOM
JUCHUIUIMHBI IPEJICTABIICHBI B METOIMUECKUX PEKOMEH IAIMAX 0 OpraHU3aIuu
00yueHus.

3.1 UndopMmannonHoe odecrieueHre 00ydeHust

1. Xumus 10 . Astopel:  [Mabpuensn O.C., OctpoymoB WU.I'.,
CnankoB  C.A. AxumonepHoe o61iecTBo "M3naTenscTBo

"[IpocBemenue", 2023.

2Xumuss 11 win. Atopel:  [abpuensa O.C., OctpoymoB WU.I'.,
CnankoB  C.A. AxumonepHoe o61iecTBo "M3naTenscTBo

"IIpocsemenue", 2023.

)IOHOJIHI/ITC.]'II)HLIG HCTOYHHUKH

1.Xumus. 10 xknacc. Yrinyonénnsiil ypoBens : yueOnuk/ B.B. Epemun, H.E.
Kys3bmenko,B.U. Tepenun, A.A. JIpo3nos, B.B. JIynun; noa pen. B.B.
Jlynuna. — M.: [IpocBemenne, 2022. —446, [2] c.: un.

2. Xumus. 11 xknace. YrayonéHnsiii ypoBeHs : yueonuk/ B.B. Epemun, H.E.
Ky3bmenko,A.A. JIpo3nos, B.B. Jlynun; noxg pen. B.B. Jlynuna. — M.:
[Ipocsenienue, 2022. — 478, [2] c.: ui.

3. Xumus. Yriyonennsiit ypoBeHb. 10—11 knaccsl: paboyast mporpamma K
muaun YMKB.B. Jlynuna: y4eOHO-METOINYECKOE nocodue

/ B.B. Epemun, A.A. [Ipo3nos, 11.B. Epemuna, 3.10. Kepumos. —
M.: lpoda, 2017. — 324, [1] c.

4 Metoaudeckoe mocobue k yueOHuky B. B. Epemuna, H. E.
Kyssmenko, B.U. Tepenunna, A. A. JIpoznosa u ap. «Xumusi. YTiayOJIeHHBIH
ypoBenby. 10 kmacc / B. B. Epemun, AA. Hpo31oB, n.B.
Epemuna, B. . Maxonwnna,O. 0. Cumonosa, 3.10.
Kepumon. — M.: [Ipoda, 2018. — 339 c. : ui.

5.Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A.
A.Jlpo3noBa u ap. «Xumus. YTiyOoneHHbIN ypoBeHby. 11 kinacc / B. B.
Epemun, A.A. [Ipo3nos, 1.B.Epemuna, H.B. Bonkosa, H.B. ®upcrosa,



2.10. KepumoB. — M.: Jlpoda, 2018. — 423 c. : ui.

6.I'ycena, E. B. Xumus qis CI1O: yuedbHo-metonuueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmuna, /1. . Kynukosa. — Kazaus: KHUTY, 2019. —
168 c. — ISBN 978-5-7882-2792-

7.Tekct: 3neKTpOHHBIN // JIaHb : 371eKTPOHHO-OMOIMOTeYHas CUCTEMA. —
URL: https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022). —
Pexxum pgoctymna: ajsaBTOpu3. MOJb30BaTENCH.

8.Uepnukona, H. FO. Xumus B 10cTyTHOM H3J10KE€HUU: yueOHOe mocodue
st crio / H.}O. UepaukoBa. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlansb,
2022. — 316 c. — ISBN 978-5- 8114-9500-9. — TeKcCT: 2IeKTPOHHBIH //
Jlanb: anekTpoHHO-OubIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/195532 (mata obpamenus: 14.10.2022). —
PexxuMm noctyna: qiasiaBTOpuU3. MOJIb30BATENEH.

9.llleBuutpina, JI. B. Xumus: yue6Hoe mocooue / JI. B. llleBuunpina, A. U.
ArmnapHes.

10. HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. —
TexcT: anexTponHslii //Janb: 3nekTpoHHO-OnbMMoTeunas cuctema. — URL:
https://e.lanbook.com/book/118505 (nata obpamenus: 14.10.2022). —
PexuMm nocrymna: aist aBTOpU3. IOJIb30BaTEIIEH.

11.bnunos, JI. H. Xumus: yueonuk aig CI1O / JI. H. baunos, U. JI.
[Tepdunosa, T. B. CokonoBa. — 2-e uza., crep. — Cankr-IletepOypr: Jlans,
2021. — 260 ¢. — ISBN 978-5-8114-7904-7. — TeKcT: 3JIEKTPOHHBIH //
Jlanb: a5eKTpOHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/167183 (nata obpamenus: 14.10.2022). —
Pexxum poctymna: aisaBTOpuU3. MOJIb30BaTENCH.

12.I'abpuenss, O. C., JIpicoa, I'. I'. Xumusi: KHUTa JJ1 MPEToaBaTes:
yae0.-meTo1. mocodue. — M. Akagemus, 2012. - 332 c.

13.Yepuukosa H. 1O., Memepskosa E. B. Pemaem 3aiaun no xumuun
camocToaTenbHO: yueoHoe nmocoodue / H. FO. Uepnuxona, E. B. MemepsikoBa
— Cankrt-IlerepOypr: Jlans, 2022. —328 c.

14.Pe3nukoB B. A. COOpHUK ynpakHEHUN U 3a7a4 110 OPTaHUYECKON XUMUU:
yaeOHoe nocobue / B.A. PesankoB — Cankrt-IletepOypr: Jlans, 2021. —
226 c.

15.Kanyctuna A. A., Xanpuenko U. I, JIuGanos B. B. O6mmas u
Heopranndeckas xumus. I Ipaktukym / A. A. Kanyctuna, U. I'. Xanp4eHKo,
B.B. JIu6anos— Cankt-IletepOypr: Jlans, 2020. — 152 c.

16.I'abpuensa O.C. Xumus: yueb. s ctya. npod. yueb. 3apeaenuti / O.C.
INabpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

17.I'abpuensa O.C. Xumus a1 npodeccuii ¥ CrieluaibHOCTEH TEXHUUECKOTO
npoduis: yaeOHUK IS CTyA. YupexkaeHui cpef. mpod. oopazosanms / O.C.
["abpuensn, N.I'. OctpoymoB.

18.4-e u3n., crep. — M. : U3naTenbckuil neHTp «Akanemusi», 2017. — 272 c.



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

HNuTepHeT-pecypeshl:

1.hvsh.ru — XKypnan «Xumus B mkoe».
2.https://postnauka.ru/themes/chemistry — JIeKIuu 1Mo XMMUHU Ha canTe
[TocTHayka. http://gotourl.ru/4780 (http://elementy.ru/)
3.Hay4Ho-mmonysspHBIi MPOEKT «JIEeMEHTHI 00JIbIION HAYyKu» ((hu3uka,

XUMHUSI, MAaTEMATHUKa, aCTPOHOMMUSI, HAYKH O KU3HU, HAYKU O 3eMJIe).
HoBocTn Hayku, KHUTH, HAYIHO-TIOMYJISIPHBIC CTaThH, JICKITHH,
SHITUKIIOTICH.

4.http://gotourl.ru/4783 (http://potential.org.ru/)

5.Caiit HayyHO-nomyJisipHOTO KypHana «llorenmany. XKypnan uznaércs

¢ 2005 r., c2011 r. — paznen «Xumus».
6.http://gotourl.ru/4785 (http://www.hij.ru/)

7.CallT HayYHO-TIONYJIAPHOTO KypHaia « XUMHUSI U KU3Hb». JKypHai u3fgaércs ¢
1965 r.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

OBIIEOBEPA3OBATEJABHOM JUCIHUILIUHBI

KOHTpOJIB N OLICHKA PC3YyJIbTATOB O6Y‘-I€HH5[ OCYHCCTBIIACTCA IIPCIIOAaBaTCIICM B

npolecce MPOBEACHUS MPAKTUYECKUX 3aHATUN 1 1a00paTOpHBIX padoT,

TCCTUPOBAHU, A TAKIKC BBIITOJITHCHUA 06y‘—IaIOH_II/IMI/IC$[ HMHAWBUYAaJIbHBIX 3aHaHHﬁ,

ITPOCKTOB, HCCHCHOB&HHﬁ. PC?)YJ'IBTaTI)I O6y‘IGHI/IH OIIPCACIIALOT, UYTO 06yqa}01u1/16051

AOJKHBI 3HATb, IOHUMATh U ICMOHCTPUPOBATH 110 3aBCPIICHUH U3YUCHUA

JUCHITUITIINHEL.

Jlnst popMupoBaHusi, KOHTPOJIS U OLIEHKU PE3yJIbTATOB OCBOEHUS yueOHOM

AUCHUIUIMHBI UCITOJIB3YCTCA CUCTEMA OLICHOYHBIX MGpOHpHHTHfI, npcacTaBJArOIIas

co00l KOMIUIEKC y4eOHBIX MEPOIPUSITHI, COTJIACOBAHHBIX C pe3yIbTaTaMu

o0yueHnust u chopmynupoBanHbix ¢ yuetom GI'OC COO (nmpeameTHbie

pesynbTathl 1o gucuuiuinae) u I'OC CIIO.

OK/TIK

Monynbe/Pa3nen/Tema

PesynpraT 00yueHus

Twurnel OIEHOYHBIX

MEpONPUATHI

OcHOBHOE coaepKkaHue

Pazgen 1. OcHOBEI

CTPOCHHUSA BEIICCTBA

dopmynupoBaTh 6a30BbIE

IIOHATHUA U 3aKOHBI XUMHUH

1.1

OK. 01

CrpoeHue aToMOB
XUMHUYECKHX JIEMCHTOB
Y TIPUPOJIa XUMHUECKOM

CBA3HU

CocTaBisaTh XMMHYECCKHUC
(hopMyJIBl COeTUHEHUH B
COOTBETCTBHH CO
CTEIIEHbIO OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
HCXO/S U3 BaJIEHTHOCTH U

QJICKTPOOTPUIATCIbHOCTHU

1. Tect «CtpoeHne aTOMOB
XUMHUYECKUX 3JIEMEHTOB U
MPHUPOJIa XUMHYECKOMN
CBSI3W».

2. 3ajaum Ha COCTaBIIEHUE
XUMUYECKHX (HOpMyJT
JIBYyXaTOMHBIX COEIMHEHUN
(oxcuaoB, cynbhuaos,
THJIPUJIOB U T.IL.).

3. 3amanus Ha
UCIIOJIb30BaHUE
XUMHYECKON CUMBOJIUKHU U

Ha3BaHUU COEIUHEHHUH IO




OK/TIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tume! oIEHOYHBIX

MEpOIPUATHI

HOMEHKJIAType
MEKTYHapOIHOTO CO03a
TEOPETUYECKON 1
MPUKJIAJHON XUMUU U
TPUBUAIILHBIX Ha3BAHUM
JUISL COCTaBJICHUS
XUMHUYECKUX HOpMYIT
JIBYXaTOMHBIX CO€JIMHEHUM
(oxcuaoB, CynbGUIOB,
TUAPUJIOB U T.11.) U APYTHUX
HEOPraHUYECKUX
COE€IUHEHUHN OTJIEIbHBIX

KJI1aCCOB

1.2

OK. 01
OK. 02
IK...

[Tepronnueckuii 3aKOH U
tabmuma J[.1.

MenneneeBa

XapakTepu3oBaTh
XMUMUYECKHE HJIEMEHTHI B
COOTBETCTBHUHM C MX
MI0JIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX IJICMECHTOB

J.1. Menpaeneera

1. Tect «MeTamaeckue /
HEMETAJUIMIECKHUE
CBOICTBA,
AIEKTPOOTPULIIATENBHOCTD
U CPOJICTBO K 3JIEKTPOHY
XHMUYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM
U MOJIOKECHUEM B
MIEPUOIUYECKON CUCTEME
XHMHYECKHUX JICMEHTOB
JI.1. MeHaeneeBay.

2. IlpakTrdeckue 3a1aHus
Ha yCTAaHOBJICHHUE CBSI3H
MEXK]ly CTPOCHUEM aTOMOB
XUMHYECKHX DJICMEHTOB U
MEPUOIUYECKUM
H3MEHCHHEM CBOICTB
XHMHYECKHX DJICMEHTOB U

UX COEIUHEHUN B




OK/TIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tume! oIEHOYHBIX

MEpOIPUATHI

COOTBETCTBUU C
ITOJIOKEHUEM
[lepuonuueckoi cucteme.
3. ITpakTHko-
OpPUEHTHUPOBAHHBIE
TEOpPETUYECKHUE 3ajaHus Ha
XapaKkTepU3alHIo
XUMHYECKHUX JICMEHTOB:
«Meramnnyeckue /
HEMETaJNIMISCKHE
CBOICTBA,
AIEKTPOOTPULIATENBHOCTD
Y CPOJACTBO K JIEKTPOHY
XHMHYECKHX DJIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHHEM
U MOJIOKECHUEM B
MIEPUOIUYECKON CUCTEME
XHUMHYECKHUX 3JIEMEHTOB

JI.1. MeHnpaeneeBay

Pazpen 2. Xumnueckue

peakiu

XapaKTepI/ISOBaTB THUIIBI

XUMHUYECKUX PEAKIU

KonrpomnsHas pabora
«CTpoeHue BelecTBa 1

XUMHUYCCKUEC PCAKITUN>)

2.1

OK. 01
OK. 04
IK...

THUIBl XUMHYECKUX

peakuuii

CocTaBnsATh peakunu
COCJTUHECHMUS, Pa3IOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEJIHHO-
BOCCTAHOBUTCIIBbHBIC

pC€aKnuu

1. 3amaun Ha cocTaBJICHHE
YpaBHEHUU peaKIUid:

— COCAUHCHUS,
3aMEIICHUS, PA3JIOKEHUS,
oOMeHna;

— OKHMCIIUTEIIBHO-
BOCCTAaHOBHUTEIIBHBIX
peakuuii ¢

HUCIIOJIB30BaHHUEM METOJA




OK/TIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tume! oIEHOYHBIX

MEpOIPUATHI

3JIEKTPOHHOTO OarnaHca.

2. 3aa4n Ha pacyeT Macchl
BEIIECTBA WM 00BbEMA
ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTRA,
Macce Ui 00bEMY OJTHOTO
U3 y4acTBYIOUINX B
peaKiuu BEIIeCTB;
pacd€Thl

Macchl (00bEMma,
KOJIMYECTBA BEIIECTBA)
MPOIYKTOB PEAKIUH, €CITU
OJIHO M3 BEILECTB UMEET

pUMecH

2.2

DIIEKTPOJIUTHYECKAS
JUCCOLMAIUS M HIOHHBIN

o0MeH

CocTaBisiTh ypaBHEHUS
XUMHUYECKHUX PeaKINu
MOHHOTO OOMEHa C
y4acTHEM

HCOPTraHNYCCKUX BCIICCTB

1. 3amanus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U HOHHBIX
peakuuii ¢ yyactuem
KHCJIOT, OCHOBAaHUH U
COJICH, yCTaHOBJICHHE
W3MCHCHUS KUCIIOTHOCTHU
Cpelibl

2. JJaboparopnas pabota
"TUNB XUMHYECKUX

peakumit"

Paznen 3. Ctpoenue u
CBOICTBA
HEOPraHUYECKUX

BCIIICCTB

HccnenoBaTh cTpoeHUE U
CBOMCTBAa HEOPTAHUYECKUX

BEILIECTB

KonTponbnas pabota
«CBolicTBa

HCOPTraHNYCCKUX BEIICCTB»




OK/TIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tume! oIEHOYHBIX

MEpOIPUATHI

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE

HEOPTaHUYECKUX

B€IICCTB

Knaccudpunuponats
HEOpraHN4ecKue
BEIIIECTBA B COOTBETCTBHH

C UX CTPOEHHEM

1. Tect «Homenknarypa u
Ha3BaHHME HEOPTaHUYECKUX
BEIIECTB UCXO/IS U3 UX
XUMUYECKOH (POpMYIIBI
WJIU COCTaBJICHHE
XUMHUYECKON (hOPMYJIBI
UCXOs U3 Ha3BaHUs
BEILIECTBA 10
MEKTYHAPOIHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3ajauym Ha pacuer
MaccOBOM J0JIH (Macchl)
XUMUYECKOTO JIEMEHTA
(coemnHeHUs) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aqaHus
o KJaccuUKaIn,
HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTrueckue 3aJaHus
Ha onpeJieJIeHue
XUMHYECKOM aKTUBHOCTH
BEIIIECTB B 3aBUCHMOCTH
BUJIa XUMUYECKOU CBS3H U
TUTA KPUCTAITNYECKOMN

peleTKu

3.2

OK 01
OK 02
I1K...

duznko-xuMuyecKue
CBOMCTBA
HEOPraHUYECKUX

BCIICCTB

YcraHaBiuBaTh
3aBHUCUMOCTh (PU3UKO-
XMMUYECKHUX CBOMCTB

HCOPTraHNYCCKUX BCIICCTB

1. Tect «OcobenHocTr
XUMHYECKUX CBOMCTB
OKCHJIOB, KHCJIOT,

OCHOBaHHUH, aM()OTEPHBIX




OK/TIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tume! oIEHOYHBIX

MEpOIPUATHI

OT CTPOCHHS aTOMOB U
MOJIEKYJI, & TAKXK€E TUIIA
KPUCTAJUIMYECKON

peleTku

TUAPOKCHJIOB U COJIEI».

2. 3aga”usa Ha
COCTaBJICHUE YPaBHEHUU
XUMUYECKUX PEAKLUH C
y4acTHUeM IPOCTBIX U
CJIO’KHBIX HEOPTaHUYECKUX
BEILIECTB: OKCUJIOB
METaJIJIOB, HEMETAJIJIOB U
aM(}OTEPHBIX IJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
T'HJIPOKCH/JIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOUINX UX
CBOICTBA U CIIOCOOBI
MIOJIyYEHUS.

3. ITpakTHKo-
OpPUEHTHPOBAHHbBIE
TEOPETHUUECKUE 3aJJaHUs Ha
CBOMCTBA U NOJyYEHHUE

HCOPTraHNYCCKUX BCIICCTB

3.3

OK 01
OK 02
OK 04

Nnenrudukarnms
HEOPTaHHIECKUX

BCIICCTB

Uccnenosarts
KAQU4CCTBCHHBIC peaKuI/m

HCOPraHUYCCKUX BCIICCTB

1. ITpakTHko-
OpPHEHTUPOBAHHEIC
3aJJaHUs IO COCTaBJICHUIO
XMUMUYECKUX PEaKIHii ¢
y4acTHEeM HEOPraHUYECKUX
BEIIIECTB, HCIOJIb3yEMbIX
JUIA UX UACHTUDUKALIH.
2.JIaGopatopHas pabora:
“Unenruduxanus

HEOPTraHWYECKHUX BEIIEeCTB”




OK/TIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tume! oIEHOYHBIX

MEpOIPUATHI

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX

BCIICCTB

UccnenoBate cTpoeHue u
CBOMCTBA OPraHUYECKUX

BCIICCTB

KonrponsHas pabora
«CtpoeHue u cBOMCTBA

OPraHu4YCCKUX BCIICCTB»

4.1

OK 01
I1K...

Knaccudukanus,
CTpOCHHE U
HOMECHKJIATypa

OpPraHN4Y€CKUX BCIICCTB

Knaccugunuposatsb
OpraHMYECKHE BEIIECTBA B
COOTBETCTBHUH C UX

CTPOCHUEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHU
OpraHUYECKUX
COETUHEHUH 10
TPUBHAITBHOW WIIN
MEKTYHapOIHON
CHCTEMaTHUYCCKOM
HOMEHKJIATypeE.

2. 3aga”usa Ha
COCTAaBJICHME ITOJIHBIX 1
COKpAIICHHBIX
CTPYKTYPHBIX (hOopMyJT
OpraHMYECKUX BEIECTB
OTACIBHBIX KJIACCOB.

3. 3aaun Ha onpezeseHne
npocreiiien GopMyIibl
OpraHUYeCKON MOJIEKYJIBI,
HCXOJIS U3 DIIEMEHTHOT'O

cocrasa (B %)

4.2

OK 01
OK 02
OK 04
IK...

CBolicTBa OpraHMYECKUX

COCTUHEHUN

YcraHaBiuBaTh
3aBHCHUMOCTH (PU3HUKO-
XMMHUYECKHX CBOMCTB
OpPraHUYECKUX BEILECTB OT

CTPOCHUS MOJICKYJI

1. 3aganms Ha
COCTABJICHUE YPAaBHEHHUU
XUMHUYECKUX PEaKIui ¢
y4acTHEM OpPraHUYEeCKUX
BCIIECTB HA OCHOBAHUU HX
COCTaBa M CTPOCHHS.

2. 3aga”usa Ha
COCTaBJICHUE YPaBHEHUI
XUMHYECKUX PEAKIUH,

WUTIOCTPUPYIOLINX




OK/TIK

Monyns/Paznen/Tema

Pesynbrar 00yueHus

Tume! oIEHOYHBIX

MEpOIPUATHI

XUMUYECKHE CBOMCTBA C
Y4ETOM MEXaHHU3MOB
MPOTEKAHUs JaHHBIX
peaKurii U FeHETUYECKOU
CBSI3M OpPraHUYECKHUX
BEILIECTB Pa3HbIX KJIACCOB.
3. PacuetHsble 3agaun no
YPaBHEHUSIM PEaKLUi C
y4acTUEM OPraHUYECKUX
BEILIECTB.

4. JlTaboparopnas pabota
“IIpeBpaieHus
OpPraHUYECKUX BEILECTB

IIPU HATPEBAHUM"

4.3

OK 01
OK 02
OK 04
I1K...

Nnentudukanus
OpPraHUYeCKUX BELIECTB,
UX 3HA4YE€HUE U
IIPUMEHEHHE B OBITOBOM
Y ITPOU3BOJCTBEHHON

ACATCIIBHOCTH YCJIOBCKA

Uccnenosats
Ka4eCTBEHHBIC PEAKIINHU
OpraHN4YeCKHUX
COCIMHECHUH OTAEIILHBIX

KJI1aCCOB

1.ITpakTuko-
OpHUEHTUPOBAHHBIC
3ajaHus [0 COCTABIICHHUIO
XUMUYECKUX PEAKIUH C
YY4aCTHEM OPTaHHIECKUX
BEIIECTB, B T.4.
MCTIONIE3YEMBIX JIJISl UX
unaeHTuGUKau B OBITY U
MIPOMBIIIIJICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxarus
OpPraHUYECKUX
COCIUHECHHH OTIIEIbLHBIX

KJIaCCOB”

Paznen 5.
Kunernueckue n
TEPMOJMHAMUYECKHUE

3dKOHOMCPHOCTH

XapakTepu30BaTh
BIIMSIHUE PA3TIMUHBIX
(axTOpOB Ha paBHOBECHUE

H CKOPOCTh XUMHUYCCKUX




Tume! oIEHOYHBIX

Ne OK/TIK Monynbs/Paznen/Tema  |Pe3ysnbrar 00y4eHus 5
MEpONPUATHH
NIpOTEKaHUs peakuuit
XUMHYECKUX PEaKIUi
5 OK 01 CxopocTh XMMHUYECKUX | XapaKTepu3oBaTh [TpakTuko-
OK 02 peakiuil. XUMUYECKOE |BJIMSHUE KOHLEHTPALUd |OPUEHTUPOBAHHBIC
IIK... paBHOBECHE pearupyrommx BeMEeCTB U |TEOPETUUECKUE 3aIaHUS Ha
TEeMIIEpaTyphbl Ha CKOPOCTH |aHAINU3 (PAKTOPOB,
XMUMUYECKHUX peaKIuii BIIMSIIOIMX HA U3MEHEHUE
XapakTepHu3oBaTh CKOPOCTH XUMHYECKON
BIIUSTHUE U3MEHEHUS peakuuu. [IpakTuko-
KOHIEHTPALUU BEIIECTB, |OPUEHTHPOBAHHbBIE
peaKIMu Cpeabl U 3aJJaHMs Ha IPUMEHEHUE
TEMIIEpPaTypbl Ha npuHuuna Jle-Illarense
CMEILEHNE XUMUYECKOTO  |JIJIs1 HAXOXKACHUS
paBHOBECHS HAIpPaBJICHUS! CMEIIECHUS
pPaBHOBECHS] XUMHUYECKON
peaKuuy 1 aHajau3
(bakTOpOB, BIUSAIOUINX HA
CMEIllEHNEe XUMUYECKOTO
paBHOBECHS
6 Uccnenosats HCTUHHBIE
Paznen 6. PacTtBopsl PacTBOPEI € 3aJaHHBIMU
XapaKTepUCTUKaMHU
6.1 OK 01 [lonstue o pactBopax  |Pasnuyarh ncTUHHBIE 1. 3anaun Ha
OK 02 pacTBOpPHI IIPUTOTOBJICHUE
pacTBOpPOB.

2. IIpakTuko-
OpPUEHTUPOBAHHbBIE
pacueTHble 3a/laHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOM

U IIPOU3BOACTBEHHOMN




Tume! oIEHOYHBIX

Ne OK/TIK Monynbs/Paznen/Tema  |Pe3ysnbrar 00y4eHus
MEpONPUATHH
JIeSITEIIbHOCTH YeJI0BEKa
6.2 OK 01 Uccnenoanue croiicts |MccnenoBaTh GU3HKO- JlaGopartopnas pabota
OK 04 pacTBOpPOB XUMHUYECKHUE CBOMCTBA “IIpuroToBneHue
HCTUHHBIX PaCTBOPOB pacTBOpoB”
II [TpodeccronanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKE (COiepKaHNE PUKIIATHOTO MOTYJIs)
7 Paznen 7. OnenuBaTh NOCNEACTBUSA  |3amura Kelca (C yueTom

Xumust B ObITY U
MPOU3BOACTBEHHOMN

ACATCIIBHOCTH YCIIOBCKaA

OBITOBOM U
MPOU3BOACTBEHHOMN
JIEATEILHOCTH YEJIOBEKA C
MO3HUIAMN SKOJIOTHUECKOM

0€e30IMacCHOCTHA

Oymymieit
npodecCuoHAIbHON

JIeATEIILHOCTH )

OK 01
OK 02
OK 04
OK 07
IK ...

Xumust B ObITY U
MPOU3BOACTBEHHOM

ACATCIIBHOCTH YCJIOBCKA

O1ieHuBAaTh ITOCIIEACTBHS
OBITOBOM U
MIPOU3BOCTBEHHOM
JIETEILHOCTH YEJIOBEKA C
MO3UIAH DKOJIOTHYECKOM

0€3011acHOCTH

Keiic (¢ yuetom Oymymieit
npodeCCuOHAIBHON
JIeATEeIILHOCTH )
Bo3moxxHbBIe TeMBI KEHCOB:
1. IloTemienne KIuMaTa u
BBICBOOOXKJIEHHE Ta30BbIX
THIPATOB CO JIHA OKEaHa.
2. Bynyuue marepuabl
I aBHAMAIIIMHO 1
pruOOPOCTPOCHHUSL.

3. HoBele maTepuanbl jist
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE

PaCTUTCIIBHBIX ITPEIIapaToB







