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1.1. O6nacTh NpuMeHeHHsI IPOrPaMMBbI

OOmeoOpa3oBarenpHas  JUCHHMILIMHA  «XWMHS»  W3ydaeTcss Ha  0a30BOM  ypOBHE B
0011eo0pa3oBaTeIbHOM LUKIIE YIEOHOTO MIaHa OCHOBHOW MpodeccHoHabHON 00pa30BaTebHON MPOrpaMMEI.

PaGouas nporpamma yueono# aucruminabl BJ[.07 «Xumus» sensercs yacteto [IIICC3 (mporpammbl
MTOATOTOBKH CITCIIHATTUCTOB cpemHero 3BeHa) B coorBeTcTBHH ¢ PI'OC 1o crrenmanpHOocTH 38.02.07 BankoBckoe
JIeJI0

1.2. MecTto AMCUMIIMHBI B CTPYKTYpe OCHOBHOH mnpodeccuoHaabHOii 00pa3oBaTeJbLHOM
MPOrpamMMblI

Huctuumnuaa BJ1.07 «Xumus» sBisgercs o0s3aTenbHON JUCIUIUIMHON OCHOBHOM MpodeccruoHambHON
00pa3oBaTeabHON MPOTPaMMBbI, OTHOCUTCS K 0a30BBIM JUCIIUTUTHHAM.

1.3. Hean u 3a1ayM AUCUMIUVIMHBI — TpPe0OBaHUS K pe3yJbTATaM OCBOEHHUS JAUCUHMIIUHBI
DOpMUPOBAHHE y CTYIEHTOB IPEICTABICHUSA O XUMHUYECKOM COCTABJISIOLIECH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa KaK OCHOBBI NPUHSATHUS PEHICHUN B >KM3HEHHBIX U MPOU3BOJCTBEHHBIX CHUTYaIIMSX,
OTBETCTBEHHOT'O TIOBEJICHHS B IPUPOJHON Cpelie.

3agauyu QM CHUIIMHBI:

1) chopmupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKAHUS XUMHUYECKHX IPOIECCOB U
SABJICHUM B OKpYXKawIIel cpene, UEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYIbl HEOPTraHUYECKHMX W OPraHUYEeCKHX BEIIECTB,

YpPaBHEHUSI XHMHYECKUX PEAKIN, OOBSCHATH UX CMBICI, HHTEPIPETHPOBATH PE3YIIbTaThl XUMHUYECKUX
IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TPOBEACHHS MPOCTEHINNX XUMHUYECKHX OSKCIICPUMEHTAIBHBIX
UCCIICIOBAaHMN C COOJIIOCHNEM NpaBuiI 0E30IacHOTO OOpAaIIeHUsl ¢ BEIIECTBAMHU U Ja0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJNB30BaTh HWH(MOPMAIMIO XHMHUYECKOTO XapakTepa W3 Pa3IUUHBIX
MCTOYHHKOB;

5) chopmupoBaTh YMEHHUSI IPOrHO3UPOBATH MOCIIEACTBUS CBOCH NIEATEIBHOCTH U XUMHYECKUX
HPUPOIHBIX, OBITOBBIX M IIPOU3BOICTBEHHBIX MIPOIIECCOB,;

6) copMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUH XUMUYECKON HAyKU U TEXHOJIOTUH JUIs
Pa3BUTHS COIMATIBHON M IPOM3BOJICTBEHHOH cep.



1.2.2. [liiaHupyemMble pe3yJabTaThl 0CBOCHUS 001e00pa3oBaTebHOM JucUMILIHEBI B c00TBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

- YCTaHaBJ'H/IBaTB CyHIeCTBeHHI)II\/'I HpI/I3HaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PHUKAIUU U
0000IIICHHS;

- OIpenensaTh UeNd JesSTENbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

Kon u IInanupyembie pe3yJbTaTbl 0CBOCHHMS IHCHUIIINHBI
HAaMMEHOBaHHU
e

dopMupyeMBbIX (01131117 (1 JAucunmimHapHble2

KOMITeTEeHIUI

OK 0I. B yacTu Tpy/10BOro BOCIIUTAHUS: - BJIAJETh CUCTEMOM XHMMHUYECKUX 3HAHHUM, KOTOpas  BKIIOYACT:

Bribupats - TOTOBHOCTh K TpYyAy, OCO3HAHHE LIEHHOCTH | OCHOBOINOJArarwlue MOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTpOHHAas

Croco0bl MacTepcTBa, TPYA0I00HE; obosiouka aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTEIBbHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMHUECKas

npodeccuoHan | TEXHOJIOIMYECKON U COLMAIbHOM HAIIPABICHHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIPHBI 00beM, YIJIEpOJIHBIH CKeJET,

bHOM CMOCOOHOCTh ~MHUIMMPOBATH, IUIAHUPOBATh W | QYHKIMOHANbHAS TPYIINa, PaguKall, H30MEPHs, U30MEPHI, TOMOJIOTHIECKUI

JESITeIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | PSA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- M a30TCO/AEpIKaIIe COSIMHEHHUS,

IIPUMEHUTEIbH | - HHTEpeC K Ppa3JInYHbIM cepaM | OMOJIOTMUYECKH aKTUBHbBIE BeEIleCTBA (YIJIEBOABI, JKUPBI, OEIKH), MOHOMED,

0 K Pa3JInYHbIM | IPOeCcCUOHATBHOMN e TETbHOCTH, NOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajeHne  yYHUBEPCAJIbHBIMH  YYe€OHBIMH | KDUCTAJUIMUECKAs PELIETKa, THUIBl XUMHUYECKUX pPEaKIHUM (OKUCIUTEIbHO-
MO03HABATEJILHBIMH AeliCTBUSIMU: BOCCTAHOBUTEJIbHBIE, 3K30-U 3HJIOTEPMUUYECKHE, PEAKLIUd HOHHOIO OOMeHa),
a) 0a3oBble JIOTHYECKHUe AelicTBHS: PacTBOp, AJIEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTHYECKAs THUCCOINAIIMS,
- CaMOCTOSITEIILHO (bopmMynupoBaTh U | OKHACJIHUTEID, BOCCTAHOBUTEND, CKOPOCTh XUMUYECKON PEAKLIUU, XUMHUUECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; opranuueckux BemectB A.M. bymiepoBa, Teopus 3IEKTPOIMTHYECKON

aucconuanuu, nepuogudeckuii 3akod .M. MenneneeBa, 3aKOH COXpaHEHMS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJIOTHMUYECKHUE
CBEJICHHUS O CBOMCTBAaX, COCTaBE, MOJyUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUU
BAOXHEHUIIMX HEOPraHMYECKUX M OpraHMYecKUX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHbIE NPHU3HAKW M B3aMMOCBA3b M3YyYEHHBIX
HOHﬂTHfI, MPUMCHATH COOTBETCTBYIOIIUEC ITOHATUA TP OIMMCAHUHN CTPOCHUA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLEHUI;

1 YKa3bIBAOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTbl ns PrOC COO (B nocneaHei pegakumm ot 12.08.2022) B otrnaronbHoi popme, popmupyemblie 061,e06pa3oBaTe/ibHOM

ANCUUNANHOMN

2 AncumnanHapHble (NpeameTHble) pe3yabTaTbl YKas3biBalOTCA B COOTBETCTBUM C METOAMKOM NPenogaBaHna AMCUMNANHDI




- BHOCUTb KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh
COOTBETCTBUE pE3YyJIbTATOB IIEJSIM, OLICHUBAThH
PHUCKU MOCTEACTBUIN ACATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUHN
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIEN0BATENbCKUE e CTBHS:

- BJIaJICTh HaBbIKAMH y4e€OHO-UCCIIeI0BATEILCKON 1
MIPOEKTHOM J1€ATEIbHOCTH, HABBIKAMU pa3perieHus
npo0Jem;

- BBIIBJISTH MPUYMHHO-CICACTBEHHBIC CBSI3HM U
aKTyaJIM3UpOBaTh 3a/1auy, BbIIBUIATh THIIOTE3Y €€
perieHus, HaxOJIUTh apryMEHTBI JUISt
JI0Ka3aTesibCcTBa CBOMX YTBEPXKICHM, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHNUS,

- AHaJU3MpPOBATh IOJIYYCHHBIE B XOJE PELICHUS
3a/1aud  pe3yNbTaThl, KPUTHUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUUECKYIO0 00JIACTH KU3HEACATETHbHOCTH,

- yYMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIIBUTaTh  HOBBIE  WJEH,
OpUTHHAJILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTD X MCIIOJIb30BAHMS B
IT0O3HABATEJILHONW U COLMAIBHON IPAKTUKE

npeajiaratb

BBISBIIATH ~ B3aMMOCBSI3b  XMMUYECKMX 3HAaHMM C  MOHATUAMH U
NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MMPCIAMETOB,

- yYMeTh HCIOJb30BATh HANMEHOBAHUS XMUMHYECKHUX  COEIMHEHUU
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U

TPUBHAJIbHbIE HA3BAHUS BAXKHEHIIINX BEILECTB (ITHJICH, alleTUJICH, [NINLEPUH,
¢beHon, Qopmanbaerus, YKCyCHas KHUCIIOTa, TJIMIUH, YTapHBIA Tas,
YIJIEKUCIIBIA a3, aMMHaK, ralleHas W3BECTb, HETalleHas U3BECThb, IUThEBAs
colla ¥ JPYTuX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX pPEAKUUH, OOBACHATH HX CMBICIH,
MIOITBEPK/1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU IKCIEPUMEHTAMHU U 3aIUCSMU YPABHEHUN XMMHUYECKHUX
pEeaKLHnii;

- YMETb YCTAaHAaBIMBAaTh IMPHUHAIJICKHOCTb M3YUYEHHBIX HEOPraHUYECKHUX H
OpPraHMYECKUX BEILECTB K ONPEJEICHHBIM KJaccaM U IpyINIaM COEeIWHEHUH,
XapaKTepu30BaTh HMX COCTaB W BAKHEHIIME CBOMCTBA; ONPEACIATH BUIbBI
XUMHUYECKUX CBs3eH (KOBaJE€HTHAas, WOHHAs, METa/NIn4YecKasi, BOJOPOIHAsA),
THUIIBl KPUCTANIMYECKUX PEIIETOK BEIIECTB; KiIaccu(GUIUpoBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLIEH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XMMHUU B TMO3HAHWUU SIBICHUMN
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW I'PaMOTHOCTH, HEOOXOIMMOM Ui peleHus] MPaKTUYECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO U
MIPUPOIHOM CpeJE;

- yMeTb MpPOBOJUTH pacueThl MO XMUMHUYECKMM (opMyliaM M YpaBHEHUSIM
XUMHUYECKUX  peakuud ¢  HCIONb30BaHMEM  (U3NYECKUX  BEJIMYHH,
XapaKTepU3YIOIIUX BEIIeCTBa C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMaslbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHbIE XMMHMUYECKHE 3HAHMs A NPUHATHS PEUIEHUM B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUIX, CBA3aHHBIX C BEHIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnons30BaTth
COBPEMEHHBIE

B 00/1acTH HEHHOCTH HAYYHOTO MO3HAHMS:
- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

- YMCThb IUNIAaHUPOBATH U BBITIOJIHATH XUMHUYECKUM OKCIICPUMCHT (HpeBpaI_L[eHI/IH
OPraHN4YC€CKUX BCIICCTB IIPU HArp€BaHW U, MMOJIYYCHHUEC 3TUJICHA U U3YUYCHUC €TI0
CBOI>'ICTB, KauCCTBCHHBIC PCAKIMUHW Ha aJIbACTUIABI, KpaxMall, YKCYCHYIO




CpelcTBa
MIOWCKa,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBIMIOJTHEHUS
3a1a4
npodeccruoHal
bHOU

e TEIbHOCTH

pa3BUTHUA HAyKM M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MecTa B
MIOJINKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM U YUTATEIIbCKOM
KYJIbTYpbl KaK CpEICTBAa B3aUMOJAEUCTBUS MEXITY
JIFOJIBMU U TTIO3HAHMS MUPA;

- OCO3HAaHUE IICHHOCTUM HAy4YHOW JESATEIIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH ~ MPOCKTHYIO U
HCCIIEIOBATENbCKYIO JIeATETLHOCTh
WHIUBUAYAIBHO U B TPYIIIIE;

OBjaseHHe  YHMBEPCAJLHBIMM  Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padoTa ¢ nunopmaunmeii:

- BJIQJITh HABBIKAMH MOJy4yeHUs HHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYIIECTBIATh MOUCK, aHATIHN3, CUCTEMAaTU3alINI0 U
WHTEPIIPETAIMIO HHPOPMAIIMH PA3TUIHBIX BHIOB U
(dbopM mpencTaBiIeHUS;

- co3/laBaTh TEKCTHl B pa3lMYHBIX (opmarax c
y4eTOM Ha3Ha4YeHWs HHpOpMAllMK U IIEeTEBOU
ayIuTOpPUH, BBIOMpas ONTUMAIbHYIO  (opmy
MPEACTABICHUS U BU3YyaIU3alNH;

- OLICHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH
nH(OpMAallUK, €€ COOTBETCTBHE MPABOBBIM U
MOPAJIbHO-ATUYECKUM HOPMaM;

- HCIONB30BaTh CPEACTBa WH(OPMALMOHHBIX H
KOMMYHUKAITMOHHBIX ~TEXHOJIOTMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTaHW3aIMOHHBIX  337ad  C  COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, peCypcocOepexeHusi, TMPABOBBIX U
TUYECKHX  HOPM, HOpPM  HH(POPMAIMOHHOMN
0E30ITacHOCTH;

KHCIIOTY; JIeHaTypalus OeKOB MPH HArpeBaHHUM, [[BETHbIE PeaKkIui OEIKOB;
MPOBOJIUTH PEAKIIMU HOHHOTO 0OMEHa, OTIPENIeNIATh CPEly BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakluu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramipl") B COOTBETCTBUM C MPABUJIAMH TEXHHKH O€30MACHOCTH TPH
00paleHn! ¢ BEHIeCTBAaMH M JIAOOPaTOPHBIM 000pYyI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHUYECKOTO OJKCIepUMEeHTa B (opMme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX PEAKIHMid U (HOPMYyIHPOBATH BHIBOJBI HAa OCHOBE 3THX
PE3yJIbTATOB;

- YMETb aHAJIM3UPOBATh XUMUUECKYIO HH(OPMALIKIO, ITOJIYyYaEMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOi uHdopmanuu, cetb IHTepHET U apyrue);

- BJIa/IeTh OCHOBHBIMU METOAMU HAYYHOI'O [IO3HAHUS BEIIECTB U XMMHUECKUX
sBIIeHUH (HaOMI0eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMeTb MpPOBOJIUTH pPacueThl MO XMUMHUYECKHM (opMylamM H ypaBHEHHSIM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYHH,
XapaKTEepU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs JJIS NPHUHITHUS PELICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM




- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uHpopmanuu, THOOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIIPE/ICIICHHIO;
-OBJIaJICHUE HaBbIKAMU yueOHo-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM U COLMAIbHOU
JIeITEIILHOCTH;

Osiaanenue YHHBepPCAJIbHBIMH
KOMMYHUKATUBHBIMU JIeHiCTBUAMM:

0) coBMecTHAas JeATeJIbHOCTD.

- TOHMMaTh M UCIOJIb30BaTh IPEUMYILECTBA
KOMaHJHOW ¥ UHJIUBUYaIbHOU pabOThI;

- NpUHUMATh €I COBMECTHOM JIE€ATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JCHCTBHUS 10
€¢ JIOCTHXKCHHUIO: COCTaBIITh IUIaH JICHCTBHIA,
pacripeenaTh pojid ¢ y4eTOM MHEHUHN y4YaCTHHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOU pabOTHI;

- KOOPAWHUPOBATb U BBHINONHATH pPabOTy B

YCIIOBUAX pCalIbHOIO, BUPTYAJIBHOTO n
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
-  OCyHICCTBJIATH IMO3UTHUBHOC CTPATECTHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBjaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH
JeHCTBUAMM:

I') IPUHATHE ce0sl M APYTUX JIO/Ieii:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIKM3€ PE3yJIbTAaTOB JAEATEIbHOCTH;

- IPU3HABaTh CBOE MPABO M IIPABO APYTHX JIFOICH Ha
OIIIMOKH,

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C
MO3UIIMH IPYTOro YeI0BEKa;

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI SIKCIEPUMEHT (ITPEBPALLICHUS
OpPraHUYECKUX BEILECTB IIPU HarpeBaHUH, [TOJyYSHHE STHIIEHA U U3yYEHHE €ro
CBOMCTB, KAueCTBEHHBIE PEAKIMM Ha albJErHIbl, KpaxMmal, YKCYCHYIO
KHUCJIOTY; A€HaTypauus OeJIKOB IPU HAarpeBaHHM, LIBETHbIE PEAKLIMU OEJIKOB;
MPOBOJIUTH PEAKIIM HOHHOTO 0OMEHa, OTIPENIeNIATh CPEy BOJHBIX PACTBOPOB,
KayecTBEHHbIE peakUuu Ha Cyib(ar-, KapOOHAT- M XJOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 331a4u 110 TeMaM "MeTaisl"
u "Hemeramipl") B COOTBETCTBUHU C NMpaBWJIaMU TEXHUKH O€30MaCHOCTH IMPH
oOpallleHHnH ¢ BElIeCTBaMH U JIAOOPATOPHBIM 000PYIOBAHUEM; IIPEICTABIIATh
pe3yabTaThl XUMHUYECKOTO 3KCIepUMEHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOINX pEAKIHid U (HOPMYyTMpPOBATH BBHIBOJIBI Ha OCHOBE JTHUX
pe3yabTaToB




OK 07.
CopeilicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu
cpepl,
pecypcochepex
CHHIO,
MPUMCHSITh
3HaHUS 00
U3MCHCHUU
KJIMMaTa,
TPUHIUITBL
OEPEIKITUBOTO
MIPOU3BO/JICTBA,
3 pexTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX
CUTYaITUIX

B o0/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMSA

- c(popMHPOBAHHOCTH HKOJOTHYECKOW KYIBTYPHI,
[MOHUMAaHUE BJIUSHUSA COLMAIBHO-3KOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHHE  IIPUPOJHOM U
COLIMAJIbHOW  Ccpelbl, OCO3HAaHUE TJI00aIBLHOrO
XapakTepa dKOJOTHIECKUX MPOOIIeM;

- IUJIAHUPOBAaHUE M OCYIIECTBICHHE JCHCTBHUI B
OKpYJKalollled Ccpele Ha OCHOBE 3HAHMA LEJel
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUATUE JECUCTBUNA, IPUHOCSIINX BPE]L
OKpY’Karolllel Cpee;

- YMEHHE TMPOTHO3UPOBATH HEOIArONPHITHBIC
SKOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
JNEHCTBUMN, IPEAOTBPALIATh UX;

- pacimpeHue OIbITa
9KOJIOTMUYECKOI HalpaBIEHHOCTH;
- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENIBCKOM, MPOEKTHON U COLMAIIBHOM
NEeSATEIbHOCTH;

ACATCIIbHOCTH

- cdopMupoBaTh NOPEACTABICHUA: O XHMHUYECKOM  COCTaBISIOLICH
eCTeCTBeHHOHay‘-IHOﬁ KapTUHBI MHpa, POJIA XHMHUHU B ITO3HAHHUU SIBJIEHUU
OpUpPOAbl, B (QOPMUPOBAHUHM MBIIUICHUS U KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM ISl peIICHUs PAKTHUECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJE;

- yMeTh COOI0aTh MpaBHia SKOJIOTHUECKU 11eJIeCO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOW ICATEIHHOCTH B IICNISAX COXPAaHEHUS CBOETO 370POBBS U
OKpYKarollled MPHUPOJHON Cpelbl; YUYUTHIBATh OMNACHOCTb BO3JICHCTBUS Ha
JKMBBIC OpPraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHMUMAsA CMBICI IOKa3aTCyIsd
MpeeabHON JOMYCTUMON KOHIIEHTPAIHH




1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE YUeOHO TUCUMIJIMHBI:

MakcumajibHas yueOHasi HATPY3Ka

KoaudecTBO 4acoB

CTyJIeHTa

BKJIIOYAS: 56
oOsi3aTepbHas ayIUTOpHas yuyeOHast Harpy3Ka 56
caMmocTosiTeNbHast paboTta 0
KOHCYJIbTAIIH 0

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIHUILIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buja yueOHoii padboThl O0bem yacon

MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 56
Oobsi3aTesibHAs ayAUTOPHAs Y4eOHas HATPY3Ka (Bcero) 56
B TOM YHUCJIC:

TEOPETUICCKOE 00YICHHE 32
J1ab0paTOpHBIC PAOOTHI 12
MIPAKTUYECKHE 3aHSITHS ,B T.4U. 12
MpaKTHYeCKas MOJIr0OTOBKA 12
KoHncyabTanumn 0
CamocrosiTesibHas padoTa ody4yawierocs (Bcero) 0
KypcoBas pa6ora (poeKT) -

HroroBas arrecranus B popme 3a4era ¢ OIEHKOH
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2.2. TemaTnuyeckuii IJIAH U COAEPKAHME TUCHUILIUHBI

HaumenoBanue Coaep:xanue yueOHOro Marepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), OB LeM 1COR dopmupyembie
pa3iesioB U TeM JIa00paTOpPHBIE U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOLYJ/Ib KOMIIeTCHIIUH
1 2 3 4
OcHoBHoOe coepkaHue 56
Pa3nes 1. OcHOBBI CTPpOEHUs BellecTBa 6
Tema 1.1. Coaep:xanue yueOHOro MaTepHaJia 2 OK 01
Crtpoenue aToMOB
XUMHUECKHX CoBpemeHHass MoJenb CTpoeHHss aroMa. CHMBOJIMYECKMM S3bIK XUMHHM. XUMHUYECKHM DIJIEMEHT.
3IIEMEHTOB H DnekTpoHHas KoHpUrypauus aroma. Krmaccupukanus XMMHYECKHX 3JIEMEHTOB (S-, P-, d-3J€MEHTBHI).
npupoza BanenTtHsle  aseKTpoHBI.  BaneHTHOCTb.  DJIEKTpOHHAs ~ NPUPOAA  XUMHUYECKOW  CBA3M. 2
XAMUYECKO ONeKTPOOTPULATENIbHOCTh. BuIbl XMMHUYECKOM CBsA3M (KOBAJIEHTHAs, WOHHAs, MeTaJlJIM4ecKas,
CBSBH BOJIOPOIHAS) M CIIOCOOBI ee 00pa30BaHMS.
IpakTuyeckoe 3ansaTue Nel
Pemenne 3agaHuii Ha HCIOJIB30BAHME XUMHUYECKOW CHMBOJIMKM W Ha3BaHWW COEIMHEHUHN 11O
HOMEHKJIAType MEXIYHAPOIHOTO COX03a TEOPETUYECKON Y TPUKIIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI
JUIS COCTABJICHUS XUMUYECKUX (HOPMYJ JIBYXaTOMHBIX COEIUHEHUH (OKCUIOB, Cylb(UI0B, THAPHIOB U 2
T.I1.) U APYTUX HEOPTaHUYECKUX COETMHEHUN OTAEIbHBIX KJIacCOB.
IIpakTHyeckue 3a1aHusl HAa YCTAHOBJIEHHUE CBSI3U MEXKIY CTPOEHHEM aTOMOB XMMHUYECKUX JIEMEHTOB H
MEePUOJNYECKUM HW3MEHEHHEM CBOMCTB XMMHYECKUX AJIEMEHTOB M HUX COEAMHEHMH B COOTBETCTBUU C
nosio’keHueM Ileproanueckoit cucTeMsl.
Tema 1.2. Copnepxanue yueOHOro MaTepuasa 2 OK 01
[Tepuoanueckuit OK 02
3aKoH ¥ TaGmuma |l1epUoanyecKas cucTeMa XuMHIeckux snemenToB JI.U. MenneneeBa. Pusnyeckuii CMbICH
JLU. Menpeneesa |lleproandeckoro 3axona JI.1. Menneneesa. 3akOHOMEPHOCTH H3MEHEHHS CBOHCTB XUMHYECKIX 9

AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKOro 3reMeHTa B [lepuonnueckoii cucreme. MUpoBO33peHUECKOE U HAyUYHOE 3HAUECHHE
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[Tepuonuueckoro 3akona .M. Menaeneesa. [Iporno3ssr JI.1. MenneneeBa. OTKpbITHE HOBBIX
XHMUYECKHUX DJICMEHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3eMeHTOB «MeTaTn4ecKue / HEeMETATNIECKIE CBOMHCTBA, SJICKTPOOTPULIATEIIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOIMUECKON CUCTEME
xumuueckux 3sementoB .. MeneneeBa»

Pa3zgen 2. XumMuuyeckue peakumu

10

Tema 2.1. Tumer
XUMHYECKAX
peakiuii

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccudukanus u TUIIBI XUMAYECKUX PEaKuil C yuacTueM HeopraHudeckux BemiecTB. CocTaBieHue
YpaBHEHUN peaklUi COeAMHEHUs, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHA, B T.4. PEaKlUil TOPEeHUsI,
OKHCJICHHS-BOCCTAHOBJICHHS.

VYpaBHeHUs OKHCIICHUsI-BOCCTaHOBIICHUs. CTeneHb oKucaeHus. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBneHue U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oanmanca. OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PEaKIIUU B TIPUPOJIC, IIPOM3BOICTBEHHBIX MPOIIECcax U
YKU3HEIEATCIIbHOCTH OPraHU3MOB

IIpakTHyeckoe 3aHATHE

KonuuectBeHHble OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM U PacyeThl 1O
YPaBHEHUSAM XUMHUYECKUX peakuuii. Moyib Kak eIMHWIa KOJIMYECTBAa BellecTBa. MossipHas Macca.
3aKOHBI COXPAaHEHUsI MacCchl M dHepruu. 3akoH ABoraapo. MonspHselii 00beM ra3zoB. OTHOCHTETbHAS
IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKUX PEAKIUN C MCIOJIb30BAHHEM MAacCChl, 00BheMa
(HOpMallbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHYECKA
sl TUCCOITUAIIAS 1
WOHHEII 00MeH

Conep:xanue yueOHOro MaTepuaJia

Teopust MEKTPOTUTHIECKON aucconrani. oHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiuy HOHHOTO
obmeHna. CocTaBieHHE peaklhii HOHHOTO OOMEHa IMyTeM COCTaBIEHHUS WX TMOJHBIX M COKPAIICHHBIX
WOHHBIX ypaBHEHUN. KHCITOTHO-OCHOBHBIE peaKIuu. 3aaHus Ha COCTABJIECHNE HOHHBIX PEAKIUH

JlabopaTopHoe 3ansitue Nel

OK 01
OK 04
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JlaGopaTtopHas padota Nel “Tumbl XUMUYECKUX peaKIuii”.

HccnenoBanue TUTIOB (TI0 COCTaBY M KOJMYECTBY HCXOIHBIX U 00Pa3yIOMINXCS BEIIECTB) M MPU3HAKOB
XUMHAYECKHX peakiuii. [IpoBenenue peakiuii HOHHOTO 00MEHa, ONPEIEIIEHUE CPEIIbI BOIHBIX
pacTBOpOB. 3a/IaHUs HA COCTABJICHUE HOHHBIX PEaKIIui

KoHnTpoibHasn
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHUUCCKHEC PCAKIINU

Pazpea 3.

CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB

10

Tema 3.1.
Kiaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

[Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHnueckux BemecTs. [IpocTsie U croxxHbIe
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUAPOKCHIBI, KUCIOTHI, COJN). B3anmMocBs3b
HEOpPraHMYECKUX BEIIeCTB. ATperatHble COCTOsHUA BelecTBa. Kpucrannudyeckue u amopdHbie
BeIeCTBA. THITBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIApHAs, MOHHAs, METaJUIMUECKasi).
3aBHCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMUECKOM perieTku. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTHU BEILIECTB OT BUJA XUMHUYECKOM CBSI3M M TUITA KPUCTAITMYECKOM PEIIETKH.
[TpuurHBI MHOTOOOpa3us BEIIECTB

IIpakTnyeckoe 3ansATHE

HomeHnknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMAS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTABJIEHNE XUMHUYECKON (POPMYJIbI UCXOs U3 Ha3BaHUS BEIIECTBA MO MEXKIYyHAPOHOU
(MIOITAK) min TpuBHanbHOM HOMEHKJIATYpE.

Pemenune mnpakThyeckux 3aJaHUN IO KIacCHU(PHUKAIMM, HOMEHKJIAType M XUMHYECKUM (opmynam
HEOPraHMYECKUX BEIECTB pa3IMYHBIX KJIACCOB (YrapHbI TIa3, YIJIEKHCIBIH Ta3, aMMHakK, ramieHas
U3BECTb, HETallleHas! U3BECTh, MUThEBAs COAA U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYIIBI XMMHUUECKUX
BEIIECTB, ONPEAEIATh IPUHAICKHOCTD K KIIaccy.

Hcrounnku xumuyeckon nHdopmaiuu (CpeacTs MaccoBoi uHdopmaiuu, cetb IHTEpHET 1 npyrue).
[Touck nHpOpMaIUK 1O HA3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyIam

OK 01
OK 02

Conep:xanue yueOHOro MaTepuaJia

OK 01
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Tema 3.2. Ousnko-| Meramnpl. O6mue (GU3MIEcKUe U XUMHYECKHE CBOICTBAa MeTa/uioB. CrOocOObI MOMy4eHHs. 3HAUYCHUE OK 02
XHMHYCCKHC METaJUIOB M HEMETAJUIOB B INPUPOAEC U KU3HEIACATEIBbHOCTH 4elloBeKa M opranu3moB. Kopposus 2
CBO¥ICTBA METaJUIOB: BUBI KOPPO3UH, CIIOCOOBI 3aIIIMTHl METAINIOB OT KOPPO3UU
HEOPraHUYECKUX
BCILIECTB Hemeramnpl. OOmue ¢u3nueckue W XHMMHYECKHME CBOMCTBA HEMETaNIOB. THIHWYHBIE CBOMCTBa

HemetawioB [V— VII rpynn. Knaccudukanus u HOMeHKIIaTypa coelMHEeHUI HeMeTaoB. KpyroBopoTsl 1

OMOTeHHBIX PJIEMEHTOB B IIPUPOJIE

XUMHYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIEeCTB (OKCHI0B, THIPOKCUIIOB, KHCIIOT,

coJieil u JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BELIECTB, BOAOPOIHBIX COCAUHEHUH, 1

BBICHIMX OKCHJIOB U THAPOKCUJIOB

IIpakTnyeckoe 3ansitue CocTaBieHHE YpPaBHEHUH XMMHUYECKUX PEAaKLMH C ydacTHEM IpOCThIX U

CJIOKHBIX HEOPraHMYECKUX BEUIECTB: METAJUIOB M HEMETAJUIOB; OKCHUJOB METAUIOB, HEMETAJJIOB U

aM(pOTEepHBIX DSJIEMEHTOB; HEOPTaHUYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUAPOKCHIOB;

HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOWCTBA. 1

Pemienne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUIl Ha CBOMCTBA, COCTAB, MOJYYEHUE U

0e30macHOe WCIIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M IPAKTHYECKOM

JEeSATEIbHOCTH YEJIOBEKa
Tema 3.3. JIaboparopHas padota Ne2 «MneHTuukanms HEOPraHMUYECKUX BEIIECTBY. OK 01
Unentudukamus |PemieHne SKCHepUMEHTANBHBIX 3a7ad4 MO XHUMHUYECKUM CBOMCTBAM METANJIOB U HEMETaJUIOB, IO OK 02
HEOPraHWYECKUX |pacro3HaBAHUIO U MOJIYYEHHUIO COSAMHEHUI METAJIOB U HEMETAJIJIOB. 2 OK 04
BEILECTB WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIOIB30BaHHMEM HX (PU3UKO-XUMUYECKUX CBOMCTB,

XapaKTEepHBIX KAauyeCTBEHHBIX peakiuil. KauecTBeHHble peakuuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUS
KonTpouabnas .

CBoiicTBa HEOPraHUYECKUX BEILIECTB 2
pabora 2
Paszpnea 4. CrtpoeHue u CBOMCTBA OPraHUYeCKHUX BelleCTB 18

Conep:xanue yueOHOro MaTepuaJia 2 OK 01
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Tema 4.1. [losiBneHne n pa3BUTHE OPraHUYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoin xumun. Mecto u 1IK...
Knaccudukanus, |3HadeHHE OPraHMYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
CTpOCHHE U XUMUYECKOE CTPOEHHUE KakK IMOPSIOK COCTUHEHHs aTOMOB B MOJIEKYJ€ COTJIACHO HMX BaJICHTHOCTH.
HOMEHKJIaTypa OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSl OpraHudeckux coeanHeHuil A.M. bytieposa.
OpraHUYECKUX YrnepoaHblii CKeNeT OpraHu4yeckol MOJIEKYJbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO
BELIECTB CTpOEHMS MOJIEKYJl. MI30Mepusi U ©30MepHI.

[lonstne o @QynkuuonanbHoi rpynne. Panukan. IlpuHnunel kiaccUpUKalUKM  OPraHUYECKUX

coelMHEeHUI. MexXyHapoaHasi HOMEHKJIATypa U MIPUHIIMITBI HOMEHKJIATYPbl OPTaHUYECKUX COCTUHEHUN.

[TonsiTre 00 a30TCoEpKALINX COSAMHEHUSIX, OMOJIOTMYEeCKH aKTUBHBIX BellecTBax (yriieBojax, Kupax,

0eJKax u Jp.), BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUAX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTnuyeckoe 3ansitue HoMmeHkiaTypa OpraHMYEeCKMX COEAMHEHUN  OTAEIBHBIX  KJIACCOB

(HachbIIIEHHbIE, HEHACHIIICHHBIE W apOMAaTUYECKUE YIIIEBOAOPOJbl, CIHUPTHL, (PEHONBI, aabAETHBI,

KETOHBI, KapOOHOBBIE KUCIOTH H Jp.) CocTaBIeHUE IMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hopmyI

OpPraHMYECKUX BEIIECTB OTACNbHBIX KJIACCOB, HCIONB3Ys HMX Ha3BaHUS IO CHCTEMaTH4YEeCKOW U

TPUBHAJIBHON HOMEHKIJIATYpe (ITHIICH, alleTHIICH, TIUIEpUH, PeHol1, GopMalbaerul, yKCyCHas KHCIIOTa,

riuuuH). Pacyers! npocreiinieii GopMyIibl OpraHU4eCKON MOJIEKYIIbI, HICXO/sI U3 DJIEMEHTHOTO COCTaBa (B

%)
Tema 4.2. Copaepxxanue ydyeOHOro MaTepuasa OK 01
CaoiicTBa OK 02
OpraHHYecKHX OU3NKO-XUMUYECKHUE CBOWCTBA OPTaHUYECKUX COENMHEHUN OTIENbHBIX KIaccoB (0COOEHHOCTH OK 04
COC/TMHEHHH KJIacCU(UKALIMM U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; n3oMepus; IIK...

(I)I/I3I/ILICCKI/IG CBOﬁCTBa; XUMHUYCCKHUC CBOI\/'ICTBa; CITOCOOBI HOJ'Iy‘leHI/IH)I

— TpeJeNbHbIE YIIIEBOAOPOAbl (aJKaHbl M LUKJIOANKaHbl). ['opeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHHUKOB TCILJIa B IPOMBIIIJICHHOCTHU U 6BITy. CsoiicTBa IMPUPOAHBIX YIJIEBOAOPOAOB, HAXOXKICHUC B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HelpeieabHble (aJIKEHbI, AIKMHBI U AJIKaINEHbI) K apOMaTHYECKHE yriieBo10poabl. ['opeHue aneTuieHa
KaK UCTOYHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHH ISl CBAPKU U PE3KU METAIIIIOB
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— KUCTIOPOACOIEPIKAIINE COSTUHEHUS (CTUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI M 3(DUPHI, aTbICTH bl U
KETOHBI, JKUPBI, yIIeBoabl). [IpakTHdeckoe MNPUMEHEHHWE ATHICHTIUKONS, TJIUIepuHa, ¢GeHoa.
[Ipumenenue Qopmanpaeruaa, aneraibAeryuaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MoOroIIMe CBOKWCTBA MbLja

— a30TcoeprKaIIre COSAMHEHUS (AaMHHBI 1 aMHUHOKHUCIIOTHI, OETIKHM ). BRICOKOMOJIEKYIISIpHBIE COCTUHEHMUS
(cuHTeTMyeckue U OMOJIOTUYECKU-AaKTUBHBIE). MoOHOMEp, TMOJUMEp, CTPYKTYpHOE  3BEHO.
[TonnMepu3anus 3TUIIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enetnueckas CBSI3b MEXKIY KJIaCCAaMH OPraHUYECKUX COEIMHEHUN

IIpakTnyeckoe 3ansATHE

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHUE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeaebHble (aJIKaHbl U LIUKIIOAJIKAHbI),
HenpeAeabHble (AIKEHbI, aIKUHBI U aJIKaJJUeHbl) 1 apOMaTHUYECKUE YIIIEBOAOPOAbI, CHUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIOTHI U A(UPBHI, aJIbAECTUAbl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COECIUHEHMS. 3aJaHUs Ha COCTaBICHHE YPABHEHMM XMMHUYECKHMX PEAKLMM C y4aCTHEM OPraHM4eCKUX
BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

IIpakTHYeckoe 3aHATHE

CocraBieHue cxeM peakinuidi (B TOM 4YHCIEe 10 MPEATOKEHHBIM IeMOYKaM MpeBpalleHuit),
XapaKTEePU3YIONIUX XUMUYECKHE CBOWCTBA OPTaHUUECKUX COSAMHEHUI OTIEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJYyYEHUs] M Ha3BaHUE OPraHUYECKHUX COCAUHEHUH 1O TPUBUAIBHOM WIM MEXKIyHAPOIHOU
CHUCTEMAaTUYECKON HOMEHKJIAType.

Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa CBOWCTBA OPraHUYECKHX
COCIMHEHHH OTJEIBHBIX KJIACCOB

JlabopaTtopHas pabota Ne3 “IIpeBpaiiieHrs OpraHMueCKUX BEIIECTB IMPU HarpeBaHUu".
[Tonydenue STuIEHA U U3yUYEHHUE €ro CBOMCTB. MoenrpoBaHue MOJIEKYNT M XUMHUECKUX MTPEBPAICHHIA
Ha MpUMepe dTaHa, ITUJICHA, alleTHIIeHA U JIp.

Tema 4.3.

Conep:kaHue y4eGHOr0 MaTepuasia

OK 01
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Unentudukanus | buooprannueckue coenunenus. IlpumeHenne wu Owuonormyeckas poib yriaeBoaoB. OxucieHue OK 02
OpraHUYeCKUX JIJIEBOJOB — MCTOYHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT. OK 04
BEIIECTB, UX [TpeBparenus 6enkoB nuiy B opranuime. buonorndeckue pynkunu 6eakoB. buonornueckue GpyHkuuu IIK...
3HAYECHUE U XKHUPOB. PoIlb OpraHnueckoil XMMHUU B pEIICHUH MPOOJIeM MUIIEBON 6€301acHOCTH
IPUMEHEHUE B - -
GLITOROM 1 Posnp opranuueckoii XMMHUM B PpEIIEHUH MPOOJIEM HHEPreTHUECKOW O€30MacHOCTH, B PAa3BUTHU
NPOM3BOACTBeHHOH | MEAMLIMHEL, CO3NAHIN HOBLIX MATEPUATIOB, HOBBIX MCTOYHHUKOB SHEPIiU (anmpTEpHATUBHBIE UCTOYHUKU
NeSTeIHOCTH sHeprum). OnacHOCTh BO3JEHCTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OT/AEIbHBIX KJIacCOB
Ye/loBeKa (YyrimeBomoposl, CHHUPTHI, q)eHonHv, XJIOPOPraHUYeCKHe IMPOU3BOJHBIC, ANbJIETHABI U Jp.), CMBICI

IIO0Ka3aTessl PeAeIbHO TOMYCTUMONW KOHLEHTpaLuu

JlaboparopHas padota Ned “Unentudukaiusi OpraHu4ecKuX COeAMHEHUN OTJENbHBIX KJIACCOB”

WNnentudukanus opraHMuecKUX COEIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJernI0B, Kpaxmasia,

YKCYCHOM KUCIIOTBI, OEITKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOIMCTB M XapaKTEPHBIX

KayecTBEHHBIX peakuuii. JleHarypamust Oenka mnpu HarpeBaHuu. LIBeTHble peaknuu OENKOB.

Bo3HHMKHOBEHHE aHATUTUYECKOTO CHTHANa C TOYKH 3PEHUS XUMUYECKHX MPOIECCOB MPU MPOTEKAHUH

Ka4yeCTBEHHON peaKkIny, MO3BOJISIONICH HICHTH(PHUIIMPOBATH MPEII0KESHHBIE OPTaHUYECKUE BEIECTBA
Konrpoarnas CrpyKTypa 1 CBOMCTBa OPraHU4YECKUX BELIECTB
padora 3 PYKTYP p
Pazneu S. Kunernyeckne 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX PeaKuui
Tema 5.1 Conep:xxanue yueOHOro MaTepuaJia OK 01
CkopocTh OK 02
S CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pPa3jMuYHbIX (DAaKTOPOB: MPUPOJIBI pPEarupyrouux BeEIIECTB, 11K
peaxuuii. KOHUEHTPAL  PearupyloliX BEIIECTB, TEMIEPaTyphl W IUIOWAIM PEAKIHOHHOH MOBEPXHOCTH.
X UMIIECKOe TennoBbie A3 (HeKTh XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.
paBHOBECHE OO6paTtuMocCTh peakiuii. XMMHUYECKOE PAaBHOBECHE U €T0 CMEILEHHUE MO/ IeHCTBUEM Pa3InYHbIX (PAKTOPOB

(KOHIIEHTpaIMsl PpearcHTOB WM TPOAYKTOB pEaKIMH, JaBJICHUE, TeMIlepaTypa) s CO3JAaHUsA
ONTUMAJIBHBIX YCJIIOBUHM MPOTEKAHUSA XUMHUECKUX ITpoueccoB. [Ipuniun Jle [larense

JlabopaTopHoe 3ausiTue NeS CKOpOCTh XUMUYECKHUX PEAKIIUN.
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Pemenne npakTHMKO-OpPMEHTUPOBAHHBIX 3aJaHUN Ha aHAIM3 (AKTOPOB, BIUAIOUIMX HAa H3MEHEHHE
CKOPOCTH XUMHUECKOW PEaKLUH, B T.4. C TO3ULUI SKOJIOTUYECKH 11eJ1eCO00Pa3HOro MOBEACHUS B OBITY U
TPYIAOBOU AESATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOUIEH IPUPOIHON CPEBL.
PemeHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHuouna Jle-Illarense i
HaXOXXJCHHUs HAalpaBJICHUs] CMELIEHUs pPAaBHOBECHS XHMHYECKOH peakuuu M aHanu3 (aKkTopos,
BIIMAIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECUS

Pazpea 6. PacTBOpbI
Tema 6.1. Coaep:xanue yueOHOro MaTepHaJia OK 01
Ilousitue o B OK 02
pacTBOpax PactBopenne kak Qusnuko-xumuuyeckuii mporecc. PactBopel. CrocoObl NMPUTOTOBJICHHUS PacTBOPOB. OK 07

PactBopumMocTh. MaccoBast 07151 pacCTBOPEHHOTO BemecTBa. CMBICI TTOKa3aTels IPEIETbHO JOIMyCTUMOM

KOHIICHTPAIIUU U €r0 UCIIOIh30BaHHUE B OLICHKE 3KOJIOTHYECKOM 0€30IMacHOCTH.

[IpaBmia 3KOJOTHYECKH I11€7€CO00pa3HOr0 MOBEACHUS B OBITY W TPYJOBOM JEATSIBHOCTH B IICIIAX

COXPAaHEHHUS CBOETO 3JI0POBBS U OKPYXKAIOIIEH MPUPOIHON CPEJbl; OMACHOCTh BO3JCHCTBUS HAa KHUBBIC

OpPTraHU3MBI OTIPE/ICIICHHBIX BEIICCTB.

Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PACTBOPHI, UCIOJIb3yeMbI€ B OBITOBO U

MIPOU3BOJICTBEHHON JEATSILHOCTH YEIIOBEKA
Tema 6.2. JlaboparopHast pabota Ne6 «[IpuroroBieHune pacTBOPOB». OK 01
Uccnenosanue [IpuroroBnenue pacTBOpPOB 3aJaHHOM (MaccoBO#, %) KOHIIEHTpaIUU (C MPaKTUKO-OPUEHTUPOBAHHBIMU OK 02
CBOICTB pacTBOPOB |BOMIPOCAMHU) U OTIPEIeTICHIE CPEIbl BOJHBIX PACTBOPOB. OK 04

Pemenue 3aga4 Ha NPUTOTOBIIEHHE PACTBOPOB 1IK...
IIpodeccnoHATHHO-OPHMEHTHPOBAHHOE COlep:kaHue (CoAep:KaHNe MPUKJIIATHOTO MOTYJIsI)
Paznen 7. XuMmus B ObITY M IPOM3BO/ICTBEHHOM 1eTEJIbHOCTH YeJI0BeKa OK 01
Xumusi B ObITY U OK 02

.| Conepskanue yue6HOro MaTepuajia OK 04

MIPOU3BOICTBEHHON OK 07
ACATETBHOCTH Hogeiimme D0CTHKEHNUS XMMUYECKON HAYKH M XUMUYECKON TEXHOJIOrHHU. PoJb XuMuu B 0becriedeHnu
YeJI0BEKA

9KOJIOTMYECKOM, SJHEPreTUYECKOM 1 MUIEBOI 6€30MacHOCTH, pa3BUTUN MeAUIMHBI. [IpaBuia noucka u
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aHalu3a XUMHUYECKOW MH(OpPMalUMM U3 Ppa3IMYHBIX HCTOYHMKOB (Hay4yHas W Yy4eOHO-HaydHas
JaUTEparTypa, CpeacTBa MaccoBoi nHpopmanmu, cetb MHTEpHET)

HpaKTI/I‘lECKOC 3aHATHE
Ilouck m aHamM3 KEHMCOB O IMIPUMEHCHUN XHUMHYECCKHUX BCHICCTB H TEXHOJIOTHH C YU4ETOM 6yz[ymel71
HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH 10 TEMaM: BaKHEHIIIHE CTPOUTCIIbHBIC MaTCpHraJibl,

KOHCTPYKLIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamMHKa, MaTepuainbl Uil AJIEKTPOHHKH, 2
HaHOMATCpHUaJIbl, TCKCTUJIBHBIC BOJIOKHA, HWCTOYHHKHU OHCPrur, OPraHn4CcCKUC U MHUHCPAJIbHLIC
ynoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.
3amura: [IpencraBienue pe3yabTaTOB PEIIeHUs KeWCcOB B (hopMe MUHU-IO0KIIA/Ia C TIPe3CHTAlueH
JAnddepeHnupoBaHHbIH 3a4eT
Bcero 56
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3. YcioBus peaju3anuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHbI

3.1. TpeOoBaHMA K MUHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecnedeHHI0
Peanuzanus nporpammbl y4eOHON AUCHUIIIMHBI TPEOYyeT HATUYUS:
yueOHOro KabuHeTa «XUMHUU», OCHAILIEHHOTO 000PYAOBaHUEM:

pabouee MecTO MpenojaBaTes,

paboune MecTa 00ydJaronMxcs,

JI0OCKa MapKepHasi ¢ HabOpOM MapKepoB;

SKpaH HACTEHHBIN;

IPOEKTOD;
- HabOpBI MIAPOCTEPKHEBBIX MOJAEJCH MOJIEKYJN, MOJIENN KPUCTAJUIMYECKUX PEUIETOK, KOJUICKIIUU
IOPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJUICKIUU TOJIMMEPOB; KOJUIEKIMS TOPHBIX TMOPOJ H
MUHEpPAJIoB, Tabimia MenaeneeBa, yaeOHbIe (GUIBMBI, TU(POBBIE 00pa30BaTEIbHBIC PECYPCHI.
OoOopynoBanue jJadopaTopur U padoYux MecT JJa0OPATOPUU: MEH3YPKH, MUINETKU-KAIleIbHUIIBI,
TEPMOMETPBI, MUKPOCKOII, JIYIbl, IPEIMETHBIE U MOKPOBHBIE CTEKJIA, IUIAHIIETHI JUISl KalleIbHBIX
peakuuii, QuIbTpoBadbHAas Oymara, HIPOMBIBAJIKH, CTEKJISHHbIE MPOOHPKH, PE3UHOBBIC MPOOKH,
¢donapuku, HaOOp PEaKTUBOB, CTEKIISIHHBIC MAJOYKH, IITATUBBI U1 TPOOUPOK; MEPHbIE LMIUHAPHI,
BOPOHKHU CTEKJISIHHbIE, BOPOHKH JAenuTenbHble uHapuueckue (50-100 mit), CTynKu ¢ MEeCTUKOM,
daphopoBbie YalIKK, THHLIETHI, PUIBTPBI OyMa)KHBIC, BaTa, MapJisi, YACOBBIE CTEKJIA, SJEKTPOIIIUTKH,
1abopaTopHbIE ITATUBbI, CHUPTOBBIE TOPETKU, CIIMYKU, TPUOOP AJIS MOTYYSHHs Ta30B (MK MpoOrpKa
C Tra3o0TBOAHON TpyOKOM), Aepxkareau JUisi MPOOUPOK, CKISIHKK JUIsl XPaHEHUS pEaKTUBOB,
pa3aTovHble JOTKHW; XuMudeckue crakanbl (50, 100 m 200 mun); mImarenu; MUHIETHI; TUTEIbHBIC
IIMTIIBL, CEKYHAOMEPHI (TaliMepbl), MepHbIe Tpooupku (Ha 10—-20 M) u MepHble Kouosbl (25, 50, 100 u
200 mn), BoasiHas 6aHs (MJIM TEPMOCTAT), CTEKIISIHHBIC TAJIOYKH; KOHMYECKHUE KOJIObI /111 TATPOBAHUS
(50 u 100 mi1); MHAMKATOPHBIE MTOJIOCKU Ui onpeneneHust pH u crangapTHas MHIUKATOpHAs 1IKajla;
YHHUBEpCAIbHBIA HHANKATOP; nuneTku Ha 1, 10, 50 mu (wnm go3atopst Ha 1, 5 u 10 Mut), OropeTku st
TUTPOBaHUS, MeAUIMHCKHUE mmpuibl Ha 100—150 M1, tabopaTropHbie n/niny aHanuTHYeCKue Beckl, pH-
METpBbI, CYIIUIBHBIN mIKad, U Ip. 1ad0paTtopHOe 000pYyI0BAHHE.
TEXHUUYECKUMHU CPEICTBAMU O0yUECHHUSI:

KOMIIbIOTEp ¢ ycTaHoBjiIeHHbIM 110, ¢ monkmtouenuem Kk HTepHeT 1 oOecrieyeHneM 10cTyna B
AIIEKTPOHHYIO MHPOPMALIMOHHO-00pa30BaTeIbHyI0 cpeny Punnana.

3.2. UuopMmanoHHoe odecnedeHne peajn3aluu NporpaMmmbl

Ilepeyennb pexoMeHayeMBbIX y4eOHBIX H3AHUI:

OcHOBHbIE HCTOYHHKH:
1. Tabpuensn, O. C. Xumus. 10-it knacc. ba3zoBsiil ypoBens: yuebnuk / O. C. I'aGpuemnsn, U. T
Octpoymos, C. A. CnaakoB. — 7-e u3., ctep. - Mocksa: [Ipocsemenne, 2025. - 129 ¢. — ISBN 978-5-
09-124953-8. - Tekcr: anexkrponnsbiii. - URL: https://znanium.ru/catalog/product/2202349.
2. T'abpuensH, O. C. Xumus. 11-i kmace. ba3zoBeiii ypoBens: yueonuk / O. C. INabpuensn, U. T.
Octpoymos, C. A. CnaakoB. — 6-e uzn., ctep. — Mocksa: [Ipocsenienue, 2024. — 127, [1] c.: un.
— ISBN 978-5-09-112177-3. - TexcrT: ANEKTPOHHBIM. - URL:
https://znanium.ru/catalog/product/2157262.

JonmoHuTEIbHBIE HCTOYHUKH

1. Axmenosa, T. . Xumus: yae6HOe iocodue / T. 1. Axmenosa. - Mocksa: MOIT PI'VTI, 2023. - 192
c. - ISBN 978-5-00209-042-6. - Texkcr: AJIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2137492.

2. Xumus. 10 xnacc. YueOnuk. YriryOnénueiii yposens: yueOHuk / B.B. Epemun, H.E. Ky3emenko, B.1.
Tepennn; pen. B.B. Jlynun.— 11-e uzg., crep. — Mocksa: [Ipocsenienue, 2024 .— 449 c. : uin. — ABT.
yKa3aHbl Ha ob6opore TuT. 1. — ISBN 978-5-09-116510-4 (anextp. u3a.) .— ISBN 978-5-09-112282-4 (neu.
u3a.) .— URL: https://lib.rucont.ru/efd/838758.

3. Xumus. 11 knacc. YueOuuk. YrimyOnénusiii yposens: yueOHuk / B.B. Epemun, H.E. Ky3smenko, A.A.
Hpoznos, B.B. JIlyaun; pen. B.B. Jlyaun.— 11-e u3z., ctep. — Mocksa: [IpocBemenne, 2024.— 481 c.: um.
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— ABT. yka3ansl Ha 000poTte TuT. 1. — ISBN 978-5-09-116511-1 (snektp. uzn.) — ISBN 978-5-09-112283-
1 (meu. uzn.) .— URL: https://lib.rucont.ru/efd/838762.

4. Pymsutuc, I'. E. Xumus. bazossrit yposens. Yueonuk mist CI10 / @. I'. @enpaman; I. E. Pynzutine.— 2-¢
u3f., crep. — Mocksa: IIpocsemenue, 2025.— 337 c.: mwi. — («Yuebuuk CIIO») .— ISBN 978-5-09-
124954-5 (anektp. u3n.) .— ISBN 978-5-09-121347-8 (neu. u3a.) .— URL:
https://lib.rucont.ru/efd/878758.

HNHTepHeT-pecypcbl

1. hvsh.ru — Kypuan «Xumus B MIKOIE.

2. https://postnauka.ru/themes/chemistry — nexkuun mo xumuu Ha caiite ITocthayka. http://gotourl.ru/4780
(http://elementy.ru/) Hay4yHo-momynsipHbIii NPOEKT «IJEMEHTHl OonbIION Hayku» (pu3HuKa, XUMUS,
MaTeMaTHKa, aCTPOHOMHS, HAyKH O KU3HH, Hayku o 3emiie). HoBocTH Hayku, KHWTH, Hay4HO-TIONYJISIPHbIE
CTaThH, JCKIHUH, SHIIUKIIONEANH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) CaiiT HayuHO-mOMyIsipHOTO *KypHana «[loternuams. XypHan
nznaéres ¢ 2005 1., ¢ 2011 1. — pazmen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIOITYJIIPHOTO JKypHaa «XUMHS U )KU3HB». JKypHar
uzgaéres ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/) OrtkpeiTass 31eKTpOHHas OUOIHOTEKA
xumugeckoro mnoprana «Chemnety, cogepkut yuaeOHble M MHOOPMAIIOHHBIE MaTEPUAIIbI IS INKOJIBLHUKOB H
yuutenei. B Hell MOXHO HaiTH y4yeOHUKH TO OOlIeld W HEOpPraHMYeCKOH XHMMHUH, OPraHWYeCKOW XUMHHU,
MYJIbTUMEINAMATEPUANIBI, a TAaKXKe 3aJaud XUMHUYECKHX OJHMMITHAl C PEIICHUSMH, 33[a4d BCTYMUTEIBHBIX
9K3aMEHOB JUIs a0UTYypPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) MudopmanroHHbie MaTepraibl 00 OJIUMITHAIAX:
MockoBckoil ropoackod, Bcepoccuiickoii, MenneneeBckoii, MexayHaponHou. IlpuBeneHsl 3amaun
TEOPETHIECKUX M HKCIIEPUMEHTAIHLHBIX TYPOB, MOAPOOHBIE PELIeHHsI, CMTUCKHU U (hoTorpaduu modenuTene.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema AUCTaHIIMOHHOTO OOYUYCHUS, HAPABICHHAS
B MIEPBYIO OUepelb Ha MOATOTOBKY K OJIMMITHA/aM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexxayHapoaHoii. Caiit
COZEPKHUT OTPOMHOE KOJIMYECTBO 3ajad, CTPYNMIHPOBAHHBIX KaK IO TeMaM, TaKk M 1o onummuagam. [1o Bcem
OCHOBHBIM pa3/iejiaM XUMHH MIPUBEIEH TEOPETUIECKHI MaTepHal U pa300paHbl PeIICHNUs THUITOBBIX 3a1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) Ilopran mo HaHoTexHOJOorHsiM. OCHOBHasl LEIb —
pasBuTHEe O00pazoBaHMsT B OO0JACTH HAHOTEXHOJOTMA W TMOATOTOBKA K HWHTEPHET-OJIMMIHAAC IO
HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxnas crpaBouHass wHpoOpManus 0 XUMHUYECKHX
3JIEeMEHTaX U X CBOMCTBaX (Ha aHIVIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckos3baHbIi caliT 0 CBOMCTBAX XUMHUYECKHUX SJIEMEHTOB.
11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii caiiT oHnaitH-oOpa3oBaHUs, COAECPKHUT
MHOTO HHTEPECHBIX 00pa30BaTEIbHBIX KYPCOB U BUJICOJIEKIIMHN IS IKOJIBHUKOB, CTYIEHTOB 1 yuuTenen. EcTb
HECKOJIBKO KYPCOB 110 XUMHH.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service — camblif aBTOpUTETHBIN B
MUpE XUMHH WH()OPMAIIMOHHBIN HHTEPHET-pecypcC (CalT TIATHBIH).

13. http://www.organic-chemistry.org/ TTopTan mo opraHM4eCcKOi XUMHH Ha aHTJIIMHACKOM SI3BIKE.

14. http://www.xumuk.ru CaiiT 0 XUMHH: KIIaCCHYECKHE YYCOHHMKH, CIPABOYHUKH, JHIMKIONEIUH, TOHCK
OPraHWYeCKNX M HEOPTaHWYECKUX PEaKIUii, COCTaBICHUE YPABHEHNI PEaKIIU.

15. http://orgchemlab.com/ Caiit, TOCBSIEHHBIN MPaKTUYECKOW padoTe B 1abOpaTopun

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMUSI OBIIIEOEPA30OBATEJIBHOM
JANCHUITVINHBI

KoHTponb 1 oneHKa pe3ysbTaTOB O0Y4YEeHHUsl OCYLIECTBISETCS NMPENoAaBaTelIeM B IIpolecce
NPOBEIECHUS MPAKTUUYECKUX 3aHATUN U J1aOOpaTOPHBIX pabOT, TECTUPOBAHUS, a TAK)KE BBITOJIHEHHS
0o0y4aroIMMuUCs MHAWBUIYaAIbHBIX 3aJlaHUM, IMPOEKTOB, HCClIeNoBaHUHU. Pe3ynbrarel 00ydeHHs
OTIpeNIeNIAI0T, YTO OOydYaroIuecs: JOJKHBI 3HaTh, MOHUMATh M JIEMOHCTPUPOBATh 1O 3aBEPILICHUH
U3YYEHHUS TUCIUIINHBI.

Jns dopMHUpOBaHUS, KOHTPOJISI U OLIEHKU PE3YyIbTaTOB OCBOEHUS YYEOHOW AMCIUIIMHBI
UCIIONIb3YETCSI CHCTEMa OIEHOYHBIX MEpPONPUATUN, MPEICTaBISIIONIas cOOOM KOMIUIEKC Y4eOHBIX
MEpOTPHUATHHA, COrTIACOBAaHHBIX C pe3ylbTaTaMHu 0OyueHUs! U chopMyIHpOoBaHHBIX ¢ yueToM PI'OC
COO (nmpenmetnslie pe3yapTaThl o qucuumiuze) u @PI'OC CIIO.
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THunel oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust N
MeponpusITH
| | OcHoBHOe coep:xkanue
1 | Pa3gen 1. OcHOBBI CTPOeHMS BelleCTBA
1.1 [ OK 01 CTpoeHue aToMOB CocraBnsate xumudeckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHHUN B |XMMHUYECKUX PJICMEHTOB U
Y TIPUPOJIa XUMHYECKOH |COOTBETCTBUU CO MIPUPOJIA XUMHUIECKOHN CBSI3HY.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3agaun Ha COCTaBJICHUE
XUMUYECKHUX DJIEMEHTOB, |XHMHUYECKHX (HOpMYJT
KCXO/Isl U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEIUHEHUN
AJIEKTPOOTPUIIATEIFHOCTH |(OKCHUIIOB, CYIb()HI0B, THAPUIOB
U T.IL.).
3. 3a1anus Ha UCMOJIb30BAHKUE
XAMHYECKON CHMBOJIMKH U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIAType MEXIyHApOIHOTO
COI03a TEOPETHYECCKOMN 1
MPUKIAJTHON XUMHUHU U
TPUBHUAJILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMHUYECKUX
(dhopMyI ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTAaHHMYECKUX
COCIMHCHHH OTIENbHBIX KJIACCOB
1.2 |OKO01 [lepnonnueckuii 3akoH 1| XapakTepu30BaTh 1. Tect «Mertamuueckue /
OK 02 |rabmuma JI.U. XHMHYECKHE DJICMEHTHI B |HEMETAJNTMYECKHUE CBOMCTBA,
MeneneeBa COOTBETCTBUU C UX 3JEKTPOOTPULATENBHOCTD U

MI0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
J.1. Menneneera

CPOJCTBO K AJIEKTPOHY
XUMHUYECKHX JJIEMEHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOECHHUEM U IIOJIOKEHUEM B
IIEPUOIUYECKON CHCTEME
XUMUYECKUX d1eMeHTOB J[.H.
MenneneeBay.

2. IIpakTuyeckue 3a1aHus Ha
YCTaHOBJICHHE CBSI3H MEKY
CTPOECHHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U IEPHOJUIECKUM
U3MEHEHUEM CBOMCTB
XUMUYECKHUX JIEMEHTOB M MX
COCIMHEHUH B COOTBETCTBUHU C
nonoxkenneM [lepuonnueckon
CUCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKUE 3aaHuUs Ha
XapaKkTEepU3alHUI0 XUMUYECKUX
a5eMeHTOB: «MeTtayunyeckue /
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLIEHOYHBIX
MepOonpUATHH

HEMETAJNIMYECKHE CBOICTBA,
3JEKTPOOTPULIATEILHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C MX 3JICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEePUOINYECKON CUCTEME
XUMHYECKHX 3JIIEMEHTOB

J.1. MenaeneeBa»

Pa3zgen 2. Xumuyeckue peakumu

KonTpoasnas padora
«CTpoeHue BenecTsa u
XUMHYeCKHe Peakium»

2.1

OK 01
OK 04

Tunel XUMHUECKUX
peakuuii

CocCTaBIsATh peaKIuu
COCIMHEHHS, PA3JIOKECHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIbHbBIC
peakiu

1. 3agaun Ha cocTaBIIEHHE
YPaBHEHUH PEAKLIUN:

— COeIMHEHHS, 3aMEICHMUS,
pasnoxeHusi, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN C
HCIOJIL30BAHUEM METOA
3JIEKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT Macchl
BEIISCTBA WK 00BEMA

ra3oB 110 U3BECTHOMY KOJIMUYECTBY
BEIIECTBA, Macce WiIn 00bEMY
OJIHOTO M3 YYacTBYIOIIUX B
pEakuu BEIIECTB; PACYETHI
Macchl (00bEMa, KOJIMUECTBA
BEIIECTBA) IPOIYKTOB PEaKIuHy,
€CIIM OJTHO U3 BEIIIECTB HMEET
MIPUMECH

2.2

DIEKTPONUTHYECKAS
JVICCOIMAIINS U MOHHBIN
o0MeH

CocTaBnaTh ypaBHEHUs
XUMHUYCCKHUX PEAKIIHH
HOHHOI'0 0OMeHa ¢
ydacTHEM
HEOPTaHMUYECKUX BEIIECTB

1. 3aganns Ha COCTaBIICHUE
MOJICKYJISIPHBIX ¥ HOHHBIX
peakuuii ¢ ydacTUeM KUCIIOT,
OCHOBaHHUI U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIBI

2. JIaboparopHas pabota "Tursl
XUMUYECKUX peakiui'”

Paspnen 3. CtpoeHne U CBOMCTBA HEOPIaHMYECKUX BELECTB

KourpoJubsHas padora
«CBOHCTBa HEOPraHHUYECKUX
BellecTB)

23




OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLIEHOYHBIX
MepOonpUATHH

3.1

OK 01
IIK..

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYECKUe
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHE HEOPraHMYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYITBI UITH
COCTaBJICHHE XUMUYECKON
(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
110JIA (MacChl) XUMHYECKOTO
3JIEMEHTA (COEAMHEHNUS) B
MOJIEKyJIe (CMecH).

3. lIpakTryeckue 3agaHus 1o
KJIacCU(pUKallMu, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHyeckue 3alanus Ha
oTpeieNIeHue XUMUYECKOM
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BU/Ia XUMHUECKOMH
CBSI3M U TUIIA KPUCTAJUINYECKOU
peleTKu

3.2

OK 01
OK 02
I1K...

DU3NKO-XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBiuBarth
3aBUCUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TAK)Ke TUIIa
KPHUCTAIUTMYECKOMN
peueTKu

1. Tect «OcobenHoctu
XUMHUYECKHX CBOWCTB OKCHUJIOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCUIOB U COJIEI.

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4acCTHEM IPOCTHIX U CI0KHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI OJTYYEHHUSI.
3. IIpakTHKO-OpHUEHTHPOBAHHBIE
TEOPETUUECKHE 3a/laHus Ha
CBOICTBA U MOJIy4YEHUE
HEOpPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTraHUYECKHUX
BEIIECTB

Uccnenosarts
KaueCTBEHHbBIE PEAKIINU
HGOpI‘aHI/IquKI/IX BCIIICCTB

1. IIpakTHKO-OpUEHTHPOBAHHBIE
3a/1aHMs 110 COCTaBJICHUIO
XUMUYECKHUX PEAKLN C y4aCTHEM
HEOPraHUYECKUX BEILECTB,
HCIIONB3YEMBIX JUISl UX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLIEHOYHBIX
MepOonpUATHH

UJCHTU(UKAITIH.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPraHUYECKUX BEIIeCTB”

Pa3znen 4. CTpOCHI/Ie M CBOMCTBA OpPraHun4€CKHUuX BEUIECCTB

KounrtpoJabsHnas padora
«CTpoeHne u cBOMCTBa
OPraHMYecKuX BelecTB»

4.1

OK 01
I1K...

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposars
OpraHMYECKHE BEIIECTBA B
COOTBETCTBHUH C UX
CTpPOEHUEM

1. 3amaHus Ha COCTaBJICHUE
Ha3BaHUW OPraHUYECKHUX
COCMHEHUI IO TPUBHUAJILHOU WIIH
MEXKIYHAPOIHOU
CUCTEeMaTUYECKON HOMEHKIIAType.
2. 3aaHus HA COCTaBJICHHC
MOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYII
OpPraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha onpeeIeHue
npocteimien GopmMyIbl
OpPraHUYECKON MOJIEKYJIbI, UCXOs
U3 3JIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04
I1K...

CBolicTBa OpraHUYECKUX
COEeIMHEHUN

VYcranaBiuBarth
3aBUCUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
OPraHUYECKHUX BELIECTB OT
CTPOEHUS MOJIEKYII

1. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX pEeaKIUi
C y4acCTHEM OPTraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa M CTPOEHUA.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOUIUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX PEAKUUN U
T€HETHUYECKOMN CBSI3HU
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3aa4uu Mo
YpaBHEHUSIM PEAKIIMH C ydacTHEM
OpPraHUYECKUX BEIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpalieHusi OpraHU4eCKux
BEILIECTB IIPX HAarpeBaHUu"
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THnbI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus N
MeponpusTHI
43 | OK 01 Nnentudukanys Hccnenosath 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opraHu4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HayeHue u OpraHUYEeCKHUX XMMHYECKUX PEAKIUU C ydacTUEM
IIK... NpUMEHEHHE B OBITOBOW |COEAMHEHUH OTIENbHBIX |OPraHWYECKHX BEIECTB, B T.4U.
Y IPOU3BOJACTBEHHOMN KJIacCOB UCIIOJIB3YEMBIX JJI UX
JIeSATEIbHOCTH YeJI0OBEKa UICHTH(PUKAIUT B OBITY U
IPOMBIIUIEHHOCTH.
2.JIaboparopnas pabota:
“UnenTuduKanus opraHndecKux
COCIMHEHUI OTJEIbHBIX KJIACCOB”
5 | Pa3zgen 5. KuneTn4ueckue M TepMOAUHAMHYECKHE
3aKOHOMEPHOCTH NPOTEKAHUSA XUMUYECKHUX peaKkuui
5 [OKO01 CKOpoCTh XUMHUYECKUX | XapaKTepu30BaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XMUMHUYECKOE |BJIMSHUE KOHUEHTPALMK |TEOPETHUYECKUE 3a]JaHUs Ha
IK... paBHOBECHE pearupyronux BeecTB U |aHaln3 (PaKTOPOB, BIUSIONINX HA
TEMIIepaTypbl HA CKOPOCTb |U3MEHEHNUE CKOPOCTH XUMUYECKOU
XUMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapakTepu3oBaTh OPUEHTUPOBAHHBIE 33JJaHUs HA
BIIMSIHUE U3MEHEHUSI npuMeHeHue npuHiuna Jle-
KOHILIeHTpauuu Bewects, |lllarenbe nyis HaxoxaeHUs
pPEeaKIu CPe/Ibl U HaIpaBJICHUsI CMEIICHUS
TEeMIIepaTypbl Ha paBHOBECHS XUMUUYECKOW PeaKkLuu
CMEIIICHNE XUMHYECKOTO |¢ aHaIu3 ()aKTOPOB, BIHSIOIINX
paBHOBeECHS Ha CMEIIEHUE XUMUYECKOTO
paBHOBECHs
6 | Pa3gen 6. PacTBopbI
6.1 | OK 01 ITonsTne o pacrBopax  |Paznmnuars UCTUHHBIE 1. 3agaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpPHI pacTBOpPOB.
IIK ... 2. IIpakTUKO-OpUEHTUPOBAHHBIE
pacyeTHBIC 3a/IaHUS Ha
JUCIIEPCHBIE CUCTEMBI,
WCIIOb3yEMBbIE B OBITOBOM 1
IIPOU3BOACTBEHHOM ESITEIbHOCTU
YyeJioBeKa
6.2 | OK 01 UccnenoBanue croiictB |UccnenoBats Gusnko- JlabopaTtopHas pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOUCTBA “IIpuroroBieHue pacTBOPOB”
IIK ... HUCTUHHBIX pacCTBOPOB
Il | IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJepKaHue (CoAepKaHue MPUKJIATHOT0 MOIYJIs)
7 | Paznmen 7. 3amura Keiica (¢ yueTrom

XuMus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH

Ye€JI0BCKA

Oyayueil mpogeccuoHaIbHOM
AesiTeJIbHOCTH)
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THnbI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHus N
MeponpusTHI
OK 01 Xumusi B ObITY U OnenuBath nocnencteus |Keiic (¢ yaerom Oymyrieit
OK 02  |mpou3BOJCTBEHHOU OBITOBOM 1 npogeccuoHaTbHON
OK 04 JIEATEIIbHOCTH YeJIOBEKa (ITPOU3BOICTBEHHOM JESATETLHOCTH)
OK 07 JIeITEIIbHOCTHU YelIoBeKa ¢ | Bo3MOKHEBIE TEMEI KEHCOB:
IIK ... no3unuii sxojorndeckoii  |1. IloTermnenne kaumara u

0€e30I1aCHOCTH

BBICBOOOXKIEHHE TAa30BBIX
THJIPATOB CO JIHA OKeaHa.

2. bynymiue MaTepuansl JUis aBUa-
, MAIIMHO- ¥ IPUOOPOCTPOCHUSL.

3. HoBble maTepuaibl Ajis
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTEINIBHBIX MPEnapaToB
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