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PACCMOTPEHA 1 OAOGPEHA

[IpeaMeTHO-UMKIIOBOM KOMUCCHUEN

[IpoTokon Ne 7

«27» anpensg 2023 T.

[Tpencenarens [TIK LQ% /JI1.H. CmupHoBa/

Pabouass mporpamma yueOHOUW mucrurimabl bJ[.09 Xumwus paspabortana Ha
OCHOBE TMIpUMEPHOW pabodeil mporpaMMbl 00IIEO00Pa30BATEIHPHON JUCITUTUTHHBI
«Xumus» (6a30BbIi ypOBEHb, BapraHT 1) 1i1st mpodeccnoHambHBIX 00pa30BaTEIbHBIX
opranuzanui, pexomennoBanHo @®I'BOY JIIO HWPIIO (mpotokon Nel3 ot
29.09.2022r.), ytBepxkaeHHoM Ha 3aceganuu CoBeTa IO OIICHKE KayecTBa
OPUMEPHBIX  paboyux  mporpaMm  00IIe00pa3oBaTEIbHOTO W COIUAJIBHO-
T'YMaHUTAPHOTO IMKJIOB CpeaHero npodeccuoHaibHOro oopasoBanus (mpoTokos Ne
14, ot 30.11.2022r.) nns cnenmanbrocT 10.02.05 O6ecnevenne nHGOPMATMOHHON
0€30MacHOCTH aBTOMATU3UPOBAHHBIX CUCTEM.

Pa3zpaboTuuk:
CmupHoBa JIro60BB HuxkonaeBHa, IIPEIoaBaTelb BBICILIEN
kBanudukannonHon kareropun Beiciero komnemka [II'TY «IlonutexHuk.

PenieH3eHT (BHYTpEHHUI)
MuxaitnoBa C.B., mpenojaBarenib BbICIICH KBAIU(DUKAIMOHHOW KaTEropuw,
crapumii meroguct Beiciiero komnemxa [II'TY «Ilonutexuuky.

PenieH3eHT (BHEUTHUN)

JlapuonoBa M.A., mpenopaBaTenb BbICIIEH KBAIM(PUKALMOHHON KaTEropuu
I'bOY CIIO PM3 «ToproBo-TeXHOJIOTUYECKAN KOJIEIA.

©Cmupnosa JLH., 2023
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COJIEPKAHME

AHHOTALIMS

OBILAS XAPAKTEPUCTHUKA YYEBHOU JUCLUTUINHBI

CTPYKTYPA U COJIEPYKAHUE YUEBHOI TUCHUTITAHEI

VCJIOBUSI PEAJIM3ALIMU YUYEBHON JIMCLUTUIUHBI

. KOHTPOJIb M OILEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU
JTIACLIATUIUHBI

ok whE



1. AHHOTALIUS

Pabouast mporpamma yueOHo# muctumauabl BJ1.09 Xumus sBiaseTcss 4acThio
OporpaMMbl  TOJTOTOBKM  CHEIHAJIMCTOB CpPEHEr0  3BEHa  CPEIHEro
npodeccuonansHoro ooOpazoBanus 1o cnenuanbHocT 10.02.05 OO6ecneuenue
uHGOPMAIIMOHHON 0€30MacHOCTH aBTOMATHU3UPOBAHHBIX CHUCTEM, BXOAUT B IIMKII
o011eo0pa3oBaTeIbHON MOATOTOBKY U peanu3yercs B 1, 2 cemecTpax.

VYuebnas paucnumiuHa bBJ[.09 Xumus BKIIOYACT H3YUYCHHE CIETYIONTHX
pa3nenos:

1. OcHOBBI CTPOCHHUS BEIIECTBA.

2. XMMUYECKHUE PEAKIIHH.

3. CTpoeHue u CBOICTBAa HEOPTraHUYECKUX BEIIECTB.

4. CTpoeHue U CBOMCTBA OPraHUYECKUX BEIIECTB.

5. KuHeruueckue U TEPMOJUHAMUYECKHE 3aKOHOMEPHOCTH TPOTEKAHUSA
XAMHUYECKUX PEaKIUH.

6. PacTBOpBLI.

7. Xumusl B OBITY U IPOU3BOJCTBEHHOM JIESITEIBHOCTH YEJIOBEKA.

O6mmit o0beM y4eOHOW HArpy3Ku IO IUCHUILIMHE cocTaBiseT /0 dacos,
Harpy3Kka BO B3aMMOJICHCTBUM C TIPENo/iaBaTeieM - 68 4acos.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS B MPOIECCE MPOBEACHUS
IPAKTUYECKUX U JJaDOpAaTOPHBIX 3aHATUM, 00ECIICUNBAET OLICHUBAHHUE X0/1a OCBOCHUS
JUCHMIUTMHBL. POpPMBI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH: TECTUPOBAHUE, YCTHBIN
ONpoc, KOHTpPOJIbHas  padoTa, BBHIIOJHEHHME W  3al[UTa  O0OyYarolIMMHCA
WHIUBUTyAJIbHBIX 3aaHUH, POEKTOB, UCCIICIOBAHUM U JIp.

dopMa MNpPOMEKYTOUHOUM arTecTanuu — JauddepeHnupoBaHHBIN 3aueT (2
ceMecTp).



2. OBILIASI XAPAKTEPUCTUKA YYEFHOU JUCLUILIVHBI

2.1. MecTO0 TUCUMILIMHBI B CTPYKTYpe NMPOrpaMmbl NMOATOTOBKH CIEHUAIUCTOB
CpeaHero 3BeHa

Vuebnas aucmuminaa bJ1.09 Xumus oTHOCHTCS K 0a30BBIM JIHCIUAILIMHAM
00111e00pa30BaTEIbHON MOJTOTOBKH.

2.2. lleab ¥ IUIaHUPYeMble Pe3yJIbTAThl 0CBOEHUS JUCIHUIJIMHBI:

Conepxanue mporpaMMbl  001e00pa30BaTeIbHON JAUCIUIUIMHB  « XUMUSD)
HAIllpaBJICHO Ha JOCTIDKCHHE pe3yJIbTaTOB €€ H3YyYCHHS B COOTBETCTBHH C
tpedoBanusiMu OI'OC COO ¢ yuerom mpodeccronanbHoi HampasieHHOCTH OI'OC
CIIO cnemumansaoctrn 10.02.05 OGecnevenne wuHOOPMAITMOHHOW 0€30MaCcHOCTH
aBTOMATHU3UPOBAHHBIX CHCTEM.

Oco6oe 3Hauenue aucuuminHa bJI.09 Xumus nmeer npu GOpMHUPOBAHHH U
pazButun OK u IIK cnemumansnoctn 10.02.05 OO6Gecneuenue wHGOpMaIMOHHON
0€30MacHOCTH aBTOMATU3UPOBAHHBIX CHCTEM:

IInanupyemblie pe3yjabTAThl 00y4eHHSA
O0mrue kKoMneTeHI NN Py pesy y

OO0mme I[ncunmmnapﬂblel
OK 01 Bri6bupars B YaCTH TPYAOBOIO | - BJIAJAETh CHUCTEMOM XMMHYECKHX
CHocoOBI pelIeHus BOCIIMTAHUS: 3HaHUil, KOTOpast BKJIIOYAET:
3a1a4 - TOTOBHOCTb K  TpYZY, | OCHOBOIOJArawolye HOHATHUSA
npoQeCCHOHAIBHON OCO3HAHUE LIEHHOCTH | (XUMHYECKUI 3JIEMEHT, aTom,
JeATeIbHOCTH MacTepCcTBa, TPYHOI00HE; 3JIEKTPOHHAs 000JI0YKa aTtoMa, s-, p-,
IIPUMEHHUTENBHO K - TOTOBHOCTb K AaKTHUBHOII | 0-2JIEKTPOHHBIE OpOUTANIH aTOMOB,
pa3IUYHBIM NEeATEIbHOCTH VIOH, MOJIEKYJIa, BaJICHTHOCTD,
KOHTEKCTaM TEXHOJIOTUYECKOI U | 2JIEKTPOOTPULIATEIBHOCTb,  CTEIEHb

COLIMAJIbHONW HAIPABJIECHHOCTH, | OKUCIIEHUS, XUMUYECKas CBSA3b, MOJIb,
CIIOCOOHOCTh ~ MHULIMUPOBATh, | MOJISIPHAsL Macca, MOJISIPHBIN 00beM,

[JIaHUPOBATh Y | YIJIEpOIHBIN CKEJIET,
CaMOCTOSITENIbHO ~ BBINOJHATH | QYHKIIMOHAJIbHAS TPYMIa, pajuKall,
TaKyH0 JAESTEIbHOCTD; U30MEpUs, U30MEDHI,
- MHTEpeC K  Ppa3IUYHBIM | TOMOJIOTUYECKUI  psil, TOMOJIOTH,
chepam  mpodeccHOHAIBHOM | yrIeBOAOPOIbI, KHCIIOpOJI- "
eI TeIbHOCTH, a3z0TcojeprKallne COEIMHEHUS,
OBnagenne OMOJIOTHYECKH aKTHUBHBIE BEIIECTBA
YHUBEPCAJbHBIMH Y4eOHBIMH | (YIJIEBOJBI, KHUPBI, OCIKH), MOHOMED,
MO3HABATEJIbHBIMHA HOJIUMED, CTPYKTYpHOE 3BEHO,
neficTBUAMM: BBICOKOMOJIEKYJISIPHBIE  COETUHEHMUS,
a) 0a3oBble JIOTHYECKHeE | KpUCTAIUIMYECKAs  PEIIETKA, THUIIBI
nelicTBUA. XUMHUYECKUX peakuui
- CaMOCTOSITENIBHO | (OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE,
(hopMyIMpoBaTh U | 9K30-M DHJIOTEpPMUYECKHE, peaKluu
AKTyalIM3UpoOBaTh  MpPOOJIEMy, | HOHHOTO oOMmeHa), pacTBop,
paccMaTpuBaTh €€ | DJIEeKTPOJIUTHI, HERJIEKTPOJIUTHI,
BCECTOPOHHE; JNEKTPOJINTUYECKAsT  AMCCOLMAIuS,
- YCTAHABIIMBATh | OKUCIIUTEID, BOCCTaHOBUTEIb,

CyIJ.ICCTBCHHLIfI IIPU3HAK WJIK | CKOPOCTDH XUMHYSCKOU pCaKknuu,

! JucturuimHapHsle (IpeMeTHbIE) pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHUHU C UX NOJIHBIM nepedneM Bo PI'OC COO
(B mocnenneit penakuuu ot 12.08.2022.



OCHOBaHHS IS
KiaccupUKauy U 0000IICHHUS,
- OTIPENIETISATh 1eIu
JIeSITEIIbHOCTH, 3a71aBaTh
nmapamMeTpbl M KPHUTEpUU HX
JIOCTHKCHMUS;

- BBIBIIATh 3aKOHOMEPHOCTH
u MIPOTUBOPEUHS B
paccMaTpUBAEMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBHI B
JIeITCIIbHOCTD, OIICHHUBATh
COOTBETCTBUE  PE3YyJIbTATOB
[eIsIM, OIICHUBAaTh PHUCKH
MOCJIECTBHUI ACATECILHOCTH;

- pa3BuUBaTh  KpEaTUBHOE
MBIIUICHUE TIPU  PELICHUU
JKU3HEHHBIX TTPOOJIEM;

0) 0a3zoBbIe
HCCJIe0BATEIbCKHE
nefcTBUSA:

- BIIQIETh HABbIKAaMU y4eOHO-
HCCIIEA0BATEILCKOMN 51
MIPOCKTHOM  JCATEIBHOCTH,
HaBBIKAMH paspenieHus
npo0Jem;

- BBIIBIIATH
CJICACTBEHHBIC
aKTyaJIu3upOBaTh
BBIJIBUTaTh
pelieHus,
apryMeHThI
JI0Ka3aTelIbCTBA
YTBEPKICHUH,
napamMeTpsl U
pelieHus;

- aHAIIM3UPOBATh
MOJTyYEHHBIC B XOJI€ PEIICHUS
3a7a4u pE3yIbTaThI,
KPUTHYECKH OIEHUBATh WX
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh HM3MEHEHHE
B HOBBIX YCJIIOBHSX;

- YMETh IEPEHOCUTDH 3HAHUS B
MO3HABATENbHYIO u
MPAKTUYECKYIO obnactu
JKU3HEIEITEIHbHOCTH;

- yMeTh  HWHTErpUpPOBATh
3HAHUS u3 pa3HbIX
MPEAMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIC HJICH,

IIPUYMHHO-
CBA3U U
3azauy,
TUIIOTE3y €€
HaxOJUTh
JUTSt
CBOUX
3a/1aBaTh
KpUTEpUU

HpennaraTL OpI/IFI/IHaJ'II)HI)Ie
MOJIXOJIBI U PEIICHUS;
- CIIOCOOHOCTH ux

CpaBHEHHSI,

XMMHUYECKOE pPaBHOBECHUE), TEOPUU U
3aKOHBI (Teopus XUMUYECKOTO
CTPOEHHUSl OpPraHMYECKHX BEIIECTB
AM. byrneposa, Teopus
UIEKTPOIUTUYECKON  JHCCOLMALIUY,
NIepUOANYECKUI 3aKOH JA.N.
MeHnneneeBa, 3aKOH  COXpPaHEHMs
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI A3BIK XMMHUH,
(akTomornueckue CBECHUS 0
CBOWCTBAaX, COCTaBe, IOJIYYEHUU U
6e3omacHOM UCTIOJIb30BAHUHT
BRKHEHIIMX  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U
PaKTUYECKON JeSTeNbHOCTH
YEJI0BEKa,

- YMETb BBIABIATH XapaKTEpHbIE
NPU3HAKA U B3aHMOCBSI3b U3yYCHHBIX
HOHATHH, IPUMEHSATh
COOTBETCTBYIOIIIE  TIOHATUS  IIPH
ONHMCAaHUM CTPOEHUs U  CBOIMCTB
HEOPraHMYECKUX H  OPraHHYeCKUX
BEIIECTB M  MX  IPEBpaLICHUH;
BBISBIISITh  B3aMMOCBSI3b XUMHYECKUX
3HaHUH c HOHATUAMHU U
IpeACTaBICHUIMUI IPyTUX
€CTECTBEHHOHAYYHBIX IPEJMETOB;

- YMETh UCIIOJIb30BaTh HAMMEHOBAHUS

XHUMHYCSCKHX COeTUHEHUI
MEKTYHapOAHOTO COI03a
TEOPETUYECKON U NIPUKIIAJHON XUMUU
Hu TpUBHUAJIbHBIE Ha3BaHUS
Ba)KHEHIIINX BEIISCTB (aTHUIIEH,
areTHIICH, TIIULEPHYH, ¢benom,

(dbopmanpaerua, YKCycHas KHUCIOTa,
[JIMLWH, YTapHbIA ra3, YrIEKUCIbII
ra3, AaMMHuaK, TalleHas W3BECTb,
HeralleHasl U3BeCTb, IIUThEBAs COAA U
JIpPYTHUX),  COCTaBIATH  (OPMYJIBI
HEOPraHWYECKUX M  OPraHUYEeCKUX
BEILIECTB, YPAaBHEHHUS XUMHYECKUX
peakuuid, OOBICHATh HX CMBICI;
MIOATBEPK1aTh XapaKTEpHbIE
XUMUYECKHE  CBOMCTBA  BEILECTB
COOTBETCTBYIOIIMMH
JKCIIEPUMEHTAMU u 3aMMUCSIMU
YPaBHEHUN XUMUYECKUX PEaKIUM;

- yYMETh yCTaHaBIUBaTh
MIPUHAJJIEKHOCTD W3Y4YEHHBIX
HEOPraHUYECKUX U  OpPraHUYEeCKUX
BEIIECTB K ONPEIECIICHHBIM KJIacCaM H
rpynmnam COCIMHECHUH,
XapakTepu30BaTb UX COCTaB M




HCIIOJIb30BaHUS B
MO3HABATEJILHON u
COLMAJIBHOM MPAKTUKE

Ba)XHEHIIIME CBOMCTBA; OMPEACIAThH
BUJIbI XUMHNYCCKUX CBH3€I>1
(koBaneHTHAs, HOHHA,

MeTaJlJIn4yecKasi, BOJOPOJHAs), THUIIbI
KPUCTAJUIMYECKUX PEILIETOK BELLIECTB;

KJIaCCU(UITUPOBATH XUMHYECKHE
peaKuu;

- chopMUpOBaTh TPEICTABICHUS: O
XUMHUYECKOH COCTAaBJIIONIEH

€CTECTBEHHOHAY4YHOU KapTUHBI MUDAa,
pONM XMMUU B TO3HAHWU SBJICHUM
MIPUPOABI, B (dbopmupoBaHUU
MBIIUICHUS ¥ KYJIbTYpBl IUYHOCTH, €€
(GyHKIMOHATLHON IPaMOTHOCTH,
HE0OX0aNMOM ISt penieHus
MPAKTUYECKHUX 33/1a4 U 3KOJIOTUYECKH
00OCHOBaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOIL CpEIE;

- yYMETh TIPOBOAUTH pacyeTsl IO

XUMHYECKUM bopmynam u
YPaBHEHMSIM XMMHMYECKHX DPEaKLUH C
UCIIOJIb30BaHUEM du3necKnx
BEJINYMH, XapaKTepU3yIOLUX
BELIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: Macchl, o0beMa
(HOpMaJIbHBIE yCIIOBUS) ra3os,

KOJINYCCTBa BCIICCTBA, HCIIOJIBb30BAaTh
CUCTCMHBIC XUMHNYCCKHEC 3HAHUA I
IIPUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BCHICCTBAMU U UX ITPUMCHCHHUCM

OK 02 Wcnonb3oBaTh
COBpPEMEHHBIE
CpeZCTBa NIOUCKA,
aHaiu3a u
UHTEPIIPETAIAN
UHpOpPMaLIUU U
uH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITTOJTHEHUS 32,144
npodeccuoHanbHOM
JeSITeTbHOCTH

B odJacTu IHEHHOCTH
HAYYHOI'0 MO3HAHUSL:

- c(hOpMUPOBAHHOCTH
MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pasBuTus

YPOBHIO
HayKu u
00I11eCTBEHHOM MPAKTHUKH,
OCHOBAaHHOIO  Ha  Juajore
KYJIBTYp,  CHOCOOCTBYIOLIETO
OCO3HAaHHIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHUE
SI3BIKOBOM M YUTATEIbCKOU
KyJIbTypbl ~ Kak  CpeJICTBa
B3aUMOJEICTBUSA MEXIY
JIFOIBMH U TIO3HAHKS MUDA;

- OCO3HaHHE LIEHHOCTHU
HAy4YHOU JIESITETbHOCTH,
TOTOBHOCTb OCYUIIECTBJISITh
MIPOEKTHYIO u
HCCIIE0BATENbCKYIO

- YMeTh IUTAHHPOBATh W BBITOJHATH
XUMHYECKHUH 9KCHEPUMEHT
(mpeBparieHus OpPTaHHYECKUX
BEIIECTB [IPU HarpeBaHHH, MMOJTy4YCHUE
STWJIEHa M W3y4YEHHE €ro CBOMCTB,
KayeCTBEHHbIE peakuuu Ha
anbJIeru/bl, Kpaxmaj, YKCYCHYIO
KHUCTIOTY, JEHaTypaius OeNKOB Mpu
HarpeBaHWW,  IBETHBIC  PEAKITUU
0€JIKOB; MPOBOAMTH PEAKLIUU HOHHOTO
oOMeHa, OmpenessiTh Cpeny BOJIHBIX
pacTBOpPOB, KAaYECTBEHHBIC pPEAKIIHH
Ha cynbdar-, KapOOHAT- U XJIOPHI-
AQHUOHBI, Ha KATHOH AaMMOHHUS;
pemaTh SKCIepUMEHTAIbHBIE 3a1a4M
o TeMam "Meramibt" u
"Hemetamnsl") B COOTBETCTBUU C
MpaBWIaMU TEXHHUKH OE30MaCHOCTH
npu  oOpalieHnu ¢ BEHIeCTBAMU |
1a00paTOPHBIM 000pyI0BaHUEM;
MIPE/ICTaBIATh pe3yIbTaThI
XMMHUYECKOT0 IKCIIEpUMEHTA B opme




JeSITeNIbHOCTh WHIUBUAYAIBHO
U B TPYIIIIE;

OBianenue
YHHUBepCaJbHbIMU
Y4eOHbIMU
MO3HABATEJIbHBIMHU
JNeHCTBUSIMU:

B) padorta ¢ nHgopmManmeii:

- BJIQJIETh HaBbIKaMU
nojydyeHus WHPOpPMALUU U3
HMCTOYHUKOB Ppa3HbIX THIIOB,

CaMOCTOSATCIIbHO
OCYIICCTBIIATh IMOUCK, aHAJIU3,
cucTréMaTu3almnio )51

UHTEpIpeTanuo uHdopMaluu
pa3nuyHBIX BHIOB U  (HopMm

MIPEICTABIICHHS,

- co3maBaTh  TEKCTBl B
paznmuuHbIX  (popmarax ¢
y4eTOM Ha3HAYCHUS
uHbopMallMd M LEJIEBOM
ayJIUTOPHH, BEIOMpast
ONITUMAITLHYIO bopmy
MIPEICTaBICHUS u
BU3yallU3aluH,

- OIICHHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ WH(POPMAIIUH,

€C COOTBCTCTBUC IIPABOBLBIM H
MOPaAJIbHO-3THUYCCKUM

HOpMaM;

- HCHOJb30BaTh  CpPEICTBA
MH(OPMALIMOHHBIX u
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI B pELICHUU
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX u
OpPTaHU3aIMOHHBIX  33a7ad ¢
co0JIr0IcHEM TpeGoBaHUI
SPTOHOMUKH, TEeXHUKA
0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepekeHus,
MIPABOBBIX U 3TUYECKUX HOPM,
HOPM nH(pOpMaLMOHHON
0e30IMacHOCTH;

- BJIAJIETh HaBBIKAMHU
pacro3HaBaHMsT M 3alUThHI
nHpopmanuu,
MH(pOPMAIIMOHHOM

0€30MaCHOCTH JTAYHOCTH

3aIucH ypaBHEHUH
COOTBETCTBYIOLIUX peakuuin "
(opMyIMpOBaTh BHIBOJBI HAa OCHOBE
3TUX PE3yJIbTaTOB;

- YMETbh aHAJIU3UPOBATH XUMHUYECKYIO

uHpOpMALMIO,  TIOJIy4aeMyl U3
pa3HbBIX HCTOYHHKOB (cpencts
MaccoBOH uHopManuu, CETb

HutepHer u apyrue);

- BJAACTh OCHOBHBIMH METOJaMHU
HAy4yHOrO0 TIO3HAHHUS BELIECTB U
XUMUYCCKHUX SIBJICHHH (HAOJIOJCHUE,
U3MepeHue, HKCIEPUMEHT,
MOJICJIMPOBAHUE);

- yMeTb TMPOBOJUTH pacueTsl IO
XUMHYECKUM bopmymnam u
YPaBHEHUSAM XUMHYECKHX PEaKIuil C
UCIIOJIb30BaHUEM du3naecKux
BEJIMYUH, XapaKTepPU3YIOIINX
BEILIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MAacCBhl, o0bema
(HOpMaJIbHBIE yCIIOBUS) ra3os,
KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHCTEMHBIC XMMHUYECKHE 3HAHUS IS
OPUHSTUS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBS3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM

OK.04 DpdpexTHBHO |- TOTOBHOCTH K CAMOPA3BHUTHIO, | - YMETh IUIAHHPOBATH M BHIIOIHATH
B3aMMO/ICIICTBOBATh U | CaMOCTOATEIBHOCTH U | XUMHUYECKUI HKCIEPUMEHT
paboTaTh B KOJJIEKTHBE | CAMOOIIPEEIICHHUIO; (mpeBparieHus OpTaHUYECKUX
U KOMaH/ie -OBJIaJICHHE HaBBIKAMU | BEILIECTB pu HarpeBaHuH,




y4eOHO-MCCIIeI0BATEIbCKOM,

IIPOCKTHOM M COLMAJIBHOMU
JIeSITETLHOCTH;

OBiaagenue
YHUBEPCAJIbHBIMHA
KOMMYHUKATHUBHBIMU
JNeHCTBUSIMU:

0) COBMeCTHAas
JeITeJIbHOCTh.

- INIOHUMaThb M HCII0JIb30BAThH
IIpeUMyLIecTBa KOMaHAHOM u
WHIUBUAYAITBHON pabOTHI;

- IPUHUMATh 1eJI1 COBMECTHOMN
NESITEIbHOCTH,
OpraHU30BBIBATh u
KOOPJAMHUPOBATh JEHCTBUS IO
ee JOCTH)KEHHUIO: COCTaBIAThH
IJIaH JCHCTBUM, paclpeneisaTh
poaM ¢ y4eToM  MHEHMH
YYaCTHHUKOB 00CyXIIaTh
pe3yabTaThI COBMECTHOM
paboTHI;

- KOOPAMHUPOBATh u
BBIIIOJIHATH PabOTy B yCIOBUSX
peasbHOro, BUPTYaJbHOIO U
KOMOWHUPOBAaHHOTO
B3aUMOJICHCTBUS;

- OCYILECTBJIATh IO3UTHBHOE
CTpaTEerMuecKoe IIOBEJCHHE B
pa3IMYHbIX CUTYalusX,
IPOSABIIATE ~ TBOPYECTBO W
BOOOpaXkeHue, OBIThH
MHUIMATUBHBIM

OBianenue
YHHUBeEpCAJbHBIMHU
peryisiTHBHbIMHU
ACHCTBUAMMU:

r) NPUHATHE ce0s W JPYrux
JIofeit:

- OpUHUMATh MOTHUBBl H
apryMEHThI APYTHUX JIFOACH IIPU
aHaymse pE3yJIbTaTOB
NeSITeNIbHOCTH;

- TNpU3HABATh CBOE IPaBO H
MpaBO Jpyrux JIIOJAEH Ha
OIIIMOKH,

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C MO3UIIUU
JPYTOTo YeJI0BeKa

MOJTyYeHHE ITUJICHA M M3YYCHHUE €ro
CBOWCTB, Ka4eCTBEHHBIC PEAKIMU Ha
QIBJCTUABI, KpaxMal, YKCYCHYIO
KHCJIOTY; JeHaTypauusi OelKoB Mpu
HarpeBaHWHW,  I[BETHBIC  PEAKIIUU
0ETIKOB; MIPOBOJIUTH peakuuu
WOHHOTO OOMEHa, ONPENeNiTh CPemy
BOJIHBIX PpAacTBOPOB, Kau€CTBEHHBIC
peaknuu Ha cyiabdar-, kapOoOHAT- U

XJIOpUA-aHUOHBI, Ha KaTHuoH
aAMMOHUA, peuaTtb
OKCIICPUMCHTAJIbHBIC 3aga4un 1o

temaM "Meramibl" u "Hemetamns") B
COOTBETCTBUM C MPABUIAMH TEXHUKH
0e30macHOCTH TMpU  OOpaIieHUuu ¢

BEILIECTBAMU u  J1abopaTOPHBIM
o0opy/noBaHuEM; MPEACTABIATh
pe3yJIbTaThl XUMHUYECKOIO
JKCIlepUMeHTa B ¢opMe 3amlucH
YpaBHEHUH COOTBETCTBYIOILINX

peakiuii U (GOpMyIHpPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3yJIbTaTOB




OK.07 CopeiictBOBaThH
COXPaHECHHIO
OKpY>KaloIleu cpeibl,
pecypcocOepeReHHIO,
MPUMEHSTh 3HAHUS 00
W3MEHCHUU KIIMMATa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIIEUCTBOBATE B
YpEe3BbIYANHBIX
CUTYaIUsAX

B o0s1acTH 3K0JI0rHYECKOr0
BOCITHTAHUA:

- c(hOopMUPOBAHHOCTH
JKOJIOTUYECKOU KYJIBbTYpBHI,
IMOHUMAaHHE BIIUSTHHS
COLMAIbHO-9KOHOMHYECKHX
MPOIECCOB  HAa  COCTOSIHUE
MPUPOAHOM U COUMAIBHOU
cpebl, OCO3HaHHE
I00ATEHOTO Xapakrepa
AKOJIOTHYECKUX MTPOOIIEM;

- IJIAHUPOBaHUE u
OCYILIECTBJICHUE JICHCTBHI B
OKpYKarollel cpesiec Ha OCHOBE
3HAHUS 1eJed  yCTOMYMBOIO
Pa3BUTHS YEIIOBEUECTBA;
aKTHBHOE HENpUsITUE
JICUCTBUM, TMPUHOCSIINX BPEH
OKpY’Karolllen cpee;

- YMEHHME TPOTHO3UPOBATH
HeOIaronpusTHhIC
SKOJIOTHYECKHE IOCICACTBUS
NPEeANPUHUMAEMBIX JICMCTBUU,
MpeaoTBpaIiaTh ux;

- chopMupoBaTh MPEICTABICHUSI: O

XUMHUYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MHUDPA,
PO XWMHH B TO3HAHWM SIBJICHHIA
TIPUPO/IBI, B bopMHpPOBaHUH
MBIIUICHHS ¥ KyJIbTYPBI TIHYHOCTH, €€
(YHKIIMOHATILHOM IPaMOTHOCTH,
HE00X0IMMON e pereHHs

IIPAKTUYECKUX 3a/1a4 U SKOJIOTMYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJIHOM CpEnE;

- yMmMeTb  coOmojarth  IpaBWiIa
HKOJIOTHYECKU 1eJ1eco00pa3Horo
NOBEJCHUA B OBITY UM TPYHOBOU
JEATCIIBHOCTH B LEIAX COXPaHCHUs
CBOEr0 3JI0POBbS U OKPYKAIOILIEH
IPUPOJHOM  CpeAbl;  y4YUTHIBATH
OIIaCHOCTh BO3JCHCTBUS Ha >KUBBIC
OpraHU3Mbl OIPEIEIICHHBIX BELIECTB,

[IOHUMas CMBICIT mokKasareist
npeaeabHON JOMYCTUMOM
KOHIICHTPALUU

- pacimpeHue OmnbITa

JIEATEIIbHOCTH 3KOJIOTMYECKOMN

HaIlpaBJIECHHOCTH;

- OBJIQJICHUE HaBBIKAMU

yueOHO-HCCIIeI0BATENbCKOMH,

IIPOEKTHOM M  COLMAJIBHOMU

JIEATENIbHOCTH
[1K 4.2. Co3naBath u - c(hopMUPOBATh YMEHHUS TOJIB30BATHCS]
YIIPaBJIATh Ha peCypcamMunu J'IOKZL]'H)HI){X
[IePCOHAIBHOM BHIYUCITUTEIIBHBIX ceTei,
KOMITBIOTEpE OCYILIECTBJIATH  IOWUCK, AaHAIU3 WU
TeKCTOBBIMIL MHTEPIIPETANIO HHPOpMAIHH
JIOKYMEHTaMH,
TaOIUI[AMHU,

MPEe3EHTAUSIMH U
cojiepxaHueM 6a3
TaHHBIX, paboTaTh B
rpaduyeckux
penakTopax

1K 4.3. Vcrionp30BaTh
pECYpPCHI JIOKATIBHBIX
BBIUHCIUTEIbHBIX
ceTel, pecypesl
TEXHOJOTHI 1
cepBucoB MHTepHeTa

pecypcamu JIOKAJIbHBIX
BBIYMCITATEIIBHBIX ceren,
OCYILIECTBJIATh  IOWUCK, AaHAIU3 WU

- C(I)OpMI/IpOBaTB YMCHHUSA IMOJIB30BATHCH]

MHTEepIpeTauio nHpopMaluu




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUINJIAHBI

3.1. O0bem y4ueOHOM TMCHMILIMHBI M BHAbI Y4€0HO padoThI

Bunx yaeOHO# paboThI Obmem B
qacax

O0beM yueOHOM TN CIUILJINHBI 70
CymmapHasi ydyeOHasi HATPY3Ka BO B3aUMO/IeliCTBUM C 68
npenojaaBaTejieM
B TOM YHCJIC:
JIEKIIAHN 32
71a00paTOPHBIC 3aHITHS 8
MIPAKTHUYECKUEC 3aHSATUS 28
KOHTPOJIbHBIE pa0OTHI -
KypcoBasi paboTa (IIpOEeKT) -
CamocTosiTeapHast paboTa’ 2

Ilpomeoscymounas ammecmayus 8 popme oughghepenyuposaninozo 3auema

2 O6beM CaMOCTOSITEIHHOM paboTsl oOyuarommxcs ornpezessiercss B cootBeTcTBuu ¢ TpeboBanmsamu GI'OC CIIO B
npezenax odbeMa yuyeOHON JMCHUIUIMHBI B KOJIMUECTBE YacOB, HEOOXOJMMOM ISl BBIIIOJIHEHUS OOYYaroI[MMUCS
3aJaHUI CaMOCTOSTEIbHON PabOThI, IPEyCMOTPEHHBIX TEMATHYECKHUM IIJTAHOM M COJIEp)KaHHEM Y4eOHOW ANCIUTUINHEL
(MEXIUCUUIUIMHAPHOTO Kypca).




3.2 TemaTuueckni IJIaH U cofepxxanue ydeoHou rucuuminibl bJ1.09 Xumus

HaumenoBaHue pa3iesioB u
TeM

Co

JAep:kaHue y4eOHOro MaTepuaJia, JadopaTopHbie padoThl M MPAKTHYECKUE 3AHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4aouuxcs

O0beM
yacoB

dDopmHpyeMble
KOMITeTeHIM U

1

2

4

Pa3zgea 1. OcHOBBI CTPOEHUS BelIECTBA.

Tema 1.1. Ctpoenue aToMOB
XUMHYECKUX DJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSI3H.

Coaep:xanue yueOHOT0 MaTepHaJia

1

CoBpeMeHHast MoJieib CTpoeHusl atoMa. CHUMBOJIMUYECKHUH SI3bIK XUMHUU. XHUMHUUYECKHI
JJIeMEHT. OJJeKTpoHHas KoHpurypamus aroma. Kiiaccupukanus XUMHYECKUX
ANIEMEHTOB (s-, P-, 0-seMenThl). BaneHTHBIC J1eKTpOHbI. BaleHTHOCTh. DieKTpOHHAS
NpUPOJAa XUMHUYECKOW CBSI3U. DJIEKTPOOTPULATENBHOCTh. BHIIBI XMMHUUYECKOW CBS3U
(KOBaJIeHTHAsI, MOHHAs, METATMUECKAs!, BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHUsI.

ITp

AKTHYECKHC 3aHATHUSA

Pemenne 3amanmii Ha HMCHOJIB30BaHME XHWMHWYECKONM CHMBOJIMKM U Ha3BaHUM
COEIMHEHUI 110 HOMEHKJIAType MEXAYHApOJIHOIO COI03a TEOPETUUECKON U MPUKIIATHON
XUMUM W TPUBHAJIBHBIX HAa3BaHWH JUIS COCTABJICHUS XUMHUYECKHX (opmyi
JIBYXaTOMHBIX COEIUHEHUN (OKCHAOB, Cylb()HUIOB, THAPUAOB U T.I.) U APYTUX
HEOPraHWYECKUX COCIMHEHUN OTJEIbHBIX KJIACCOB.

[IpakTuueckue 3agaHus HAa YCTAHOBJIEHUE CBA3M MEXKIY CTPOCHUEM aTOMOB
XAMHYECKUX DJIEMEHTOB U TMEPUOJUYECKUM HM3MEHEHUEM CBOMCTB XUMHUYECKUX
JJIEMEHTOB M MX COCIMHEHUH B COOTBETCTBMM C IMoJoxeHueM llepuoanueckoit
CUCTEMEL.

OK 01

Tema 1.2. Ilepuonmyeckuit
3akoH u Tabmuma ..
Menneneesa.

IIp

AKTHYCCKHUEC 3AaHATHUSA

[lepuonnueckas cucrema xumuueckux snemeHToB [[.M. MenneneeBa. @usnyeckuil
cMmbicin [lepuonnueckoro 3akona JI.MI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBUU C IIOJIOKEHUEM XUMHUUYECKOTO 3yieMeHTa B llepronnueckoi cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue [lepunoguyeckoro 3akona /.M. Menneneesa.
[Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMHYECKUX 3JIEMEHTOB.

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHX 3aIaHUl HA XapaKTEepU3aLUIO0
XUMHYECKHX  JJIeMEeHTOB  «MeTtamnuyeckue /  HeMeTaJUIMuecKue  CBOICTBa,
3JIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKHX AJIEMEHTOB B COOTBETCTBUH C UX JIEKTPOHHBIM
CTPOEHUEM U MOJIOKEHHUEM B NEPUOAUYECKOW CUCTEME XUMHUYECKHUX djeMeHTOoB J[.I.
MenneneeBay.

OK 01
OK 02
OK 09




Pa3nen 2. Xumuyeckue peakium.

10

Tema 2.1. Tunel
XUMHUYECKHX PEAKIIHM.

Coaep:xanue yueOHOT0 MaTepHaJia

1

Knaccudukanust 1 TUHIIBI XUMUYECKUX PEAKIMN ¢ y4acTHEeM HEOPTraHWYECKUX BEIICCTB.
CocraBiieHHe ypaBHEHHUI peaklui COSAMHCHHS, Pa3JIOKCHHUS, 3aMEIICHUs, OOMEHa, B
T.4. pEaKIui TOpPEHHUs, OKUCICHUA-BOCCTAHOBJICHUS. YPaBHCHUS OKHCIICHHS-
BoccTaHOBJIeHUs. CTeneHb okuciaeHus. OKUCIuTeNb U BOCCTaHOBUTENb. COoCTaBiIeHUE U
YpaBHUBAHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH METOJ0M 3JICKTPOHHOTO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIMU B PUPO/IE, MPOU3BOJICTBEHHBIX
MpoIieccax 1 KU3HEIEATSIbHOCTH OPraHU3MOB.

AKTHYCCKHC 3aHATHSA

KonuuectBeHHble OTHOLIEHUS B XUMUN. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH
U pacyeTbl M0 YpaBHEHUSIM XMMMUYECKHUX peakuui. Moiyib Kak eAMHHIIa KOJIMYECTBa
BeniecTBa. MossipHas Macca. 3aKOHBI COXPaHEHUsI MAacChl U SHEPruu. 3aKoH ABOraipo.
MounsipHblii 06beM ra3zoB. OTHOCUTENbHAS MJIOTHOCTh ra3oB. PacyeTsl o ypaBHEHUSIM
XMMHUYECKHX PpeaKklUil ¢ MCIOJb30BaHMEM Macchl, 00beMa (HOpPMaJIbHbIE YCIOBUS)
ra3oB, KOJIMYECTBA BELIECTBA.

OK 01

Tema 2.2.
DIEKTPOTUTHIECKAS
TUCCOLIMAIMs W HWOHHBIN
0OMeH.

Coaep:xanue yue0HOro MaTepHaJia

1

Teopust smeKTponuTHUECKON Aucconuanui. MoHBbL. DIEKTPOIUTHI, HEIJIEKTPOIHUTHI.
Peakiiuu wonHoro oOmena. CocTaBieHHWE peakIuii HMOHHOTO OOMEHa IyTeM
COCTaBIICHUS WX TOJNHBIX M COKpAIlEHHBIX MOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE
peaknuu. 3aaHus Ha COCTABIICHUE HOHHBIX PEaKIIHA.

JlabopaTopHble 3aHATHS

1

JlaGopaTtopHnast pabota « TUTIBI XUMHUECKUX PEAKIIHI.
HccnenoBanne TUNOB (IO COCTaBYy M KOJMYECTBY MCXOJHBIX M 00pa3yromuxcs
BEIIECTB) M MPU3HAKOB XUMHUECKUX peakuuil. [IpoBenenue peakuii HOHHOro oOMeHa,

ONpCACIICHUEC CPCAbl BOAHBIX PACTBOPOB. 38.IlaHI/I$I Ha COCTaBJICHUC MOHHBIX peaKuHﬁ.

Kontponbnas padota Nel. CtpoeHue BemecTBa 1 XUMHUUECKHE PEAKITUH.

OK 01
OK 04




Pasznea 3. CtpoeHue u CBOIiCTBA HEOPTraHMYECKHUX BelIECTB.

16

Tema 3.1. Knaccudukammus,
HOMEHKJIaTypa W CTPOCHHE
HCOPTaHNYCCKUX BCIICCTB.

Coaep:xanue yueOHOT0 MaTepHaJia

1

[Ipenmer Heopranmdeckod xumuu. Kraccupukanus HEOPraHMYECKHUX BEIIECTB.
[Ipoctbie u cioxuble BemiecTBa. OCHOBHBIE KJIAcChl CJIOKHBIX BEHIECTB (OKCHUIBI,
THJIPOKCUBI, KUCIOThI, COJM). B3auMOCBsI3p HEOpraHMYeCKHX BeIIECTB. ArperaTHble
COCTOAHUSI  BemecTBa. Kpucrammmueckue ©  amMopdHble  BemiecTBa. UMb
KPUCTANIMYECKUX PEIIETOK (aToOMHas, MOJIEKYJspHas, HWOHHAs, MeTalNINuyecKas).
3aBUCUMOCTh (PU3UYECKUX CBOICTB BEIIECTBA OT THIA KPHUCTALTMYECKOW PEIISTKH.
3aBUCHUMOCTb XMMHUYECKOM aKTMBHOCTH BEILECTB OT BUJA XUMHUYECKOW CBSA3M U THUIA
KpUCTATNYECKOH pemeTku. [TpuarHbl MHOro0Opa3us BEIIECTB.

ITp

AKTHYECKHC 3aHATHUSA

Homenknarypa HeopraHMuecKHMX BEILECTB: Ha3BaHUE BEIIECTBA MCXOAS U3 HX
XUMHUYECKON (OPMYIIbI WIIM COCTAaBIICHHE XMMHMUYECKON (OPMYIbl UCXOI M3 Ha3BaHMs
BenlecTBa 1o mexxayHapoaHoil (MIOITAK) unu TpuBHaabHOM HOMEHKIIATYpE.

Pemenne nmpakTudyeckux 3alaHuil MO KiaccU(pUKALMKU, HOMEHKIATYpPEe M XMMUYECKUM
(dopMysiaM HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (yrapHbId Ia3, YIJIEKUCIIbIN
ra3, aMMUaK, ralleHas M3BeCTb, HeEraiieHas H3BeCTb, NHUThEBAs COJa M JIPYTUX):
Ha3bIBATh U COCTABIATH (DOPMYJIIBI XUMHUYECKHIX BEILECTB, OTMPEACIATH IPHUHAICKHOCTD
K KJIaccy.

Hctounuku xumuyeckol wuHpopmanuu (cpeAcTB MaccoBoW HH(GOpMalUU, CETh
Wntepner u apyrue). Iloumck wuHdopManmuu 1o Ha3BaHUAM, HJIEHTU(DUKAaTOpaMm,

CTPYKTYpPHBIM (popmyram.

OK 01
OK 02
OK 09
I1K 4.2

Tema 3.2. duzuko-
XUMHUYECKUE CBOWCTBA
HEOPTraHWYECKHUX BEIECTB.

Coaep:xanue yueOHOro MaTepHaJia

1

Metamnsl. OOmue ¢u3nueckue W XUMHYECKHE CBoOicTBa MeTamsioB. CrnocoOsl
MOJIydeHHUsl. 3HAYCHHUE METAJUIOB W HEMETAUIOB B TMPHUPOJIE M KUZHEIEATETbHOCTH
YyelnoBeKa W OpraHu3MoB. Koppo3usi MeTamioB: BUIBI KOPPO3HH, CIIOCOOBI 3aIUThI
METAJVIOB OT KOPPO3HUH.

Hemerannel. OOmme ¢usnyeckue ¥ XMMHUYECKHE CBOMCTBA HEMETaIOB. TUNHYHbBIE
cBoiictBa HemetauioB [V— VII rpynn. Knaccudukarus m1 HoMeHKIaTypa COeIUHEHHM
HeMmeTasioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

XuUMHUYecKre CBOMCTBAa OCHOBHBIX KJIaCCOB HCOPraHNM4YCCKUX BCHICCTB (OKCI/I}IOB,
THUAPOKCUIO0B, KUCIIOT, colleit u Ilp) SaKOHOMepHOCTI/I B U3MEHEHUM CBOICTB MMPOCTBIX

BCIICCTB, BOOOPOJHBIX CO@)II/IHGHI/II\/'I, BBICHIUX OKCHUAOB U THAPOKCHUIOB.

IIpakTHYeckHe 3aHATHA

OK 01
OK 02
OK 09
I1K 4.2




CocraBineHUe ypaBHEHUMH XMUMHUYECKUX PEAKIHUA C yYaCTHEM MPOCTBIX U CIIOKHBIX
HEOPraHUYECKUX BEIIECTB: METAINIOB U HEMETAJUIOB; OKCUJIOB METAJUIOB, HEMETAJUIOB U
aM(pOTEepHBIX DSJIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX
TUAPOKCHUIOB; HEOPTAHUUECKHUX COJICH, XapaKTepU3YIOIIUX UX CBOMCTBA.

Pemennie npakTUKO-OpUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHUIl Ha CBOMCTBA, COCTaB,
noJlydeHue W 0e30macHOe HUCIOJIb30BaHWE BAKHEHUINUX HEOPTaHMYECKHX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEeIbHOCTH YEJIOBEKa.

Tema 3.3. Wpentuduxarms
HEOPraHNYECKUX BEIIECTB.

JlabopaTopHble 3aHATHS

1

JIabopatopHas pabora «neHTHUKAINS HEOPTaHMUYECKHUX BEIIECTBY.

PerieHne 3KCMEPUMEHTANBHBIX 33734 10 XUMHUYECKUM CBOWCTBAM METAUIOB U
HEMETAJUIOB, 110 PAaCIO3HABAHHIO U TOJYYCHUIO COCTUHEHUI METANIOB U HEMETAJLIOB.
Wnentudukanyss HEOPraHUYECKUX BEHICCTB C  HCIOJb30BaHMEM HUX  (U3HKO-
XMMHYECKUX CBOMCTB, XapaKTePHBIX KA4eCTBEHHBIX peakiuii. KauecTBEHHbIE peakiuu
Ha CynbdaT-, KapOOHAT- U XJIOPU/-AHHOHBI, HA KATHOH aMMOHHSI.

KonTponbnas pabora No2. CBoiicTBa HEOPraHHUECKHUX BEIIECTB.

OK 01
OK 02
OK 04
OK 09

Pa3nes 4. CTpoeHue H CBOIiCTBa OPraHNYecKUX BelllecTB.

24

Tema 4.1. Knaccudukanms,
CTPOCHHE ¥ HOMEHKJATypa
OpPTraHUYECKHUX BEILECTB.

Coaep:xanue yue0HOro MaTepHaJia

1

ITosiBnieHMEe M pa3BUTHE OPraHMYECKOW XUMHUM Kak Hayku. [Ipeamer opranmdeckoin
XUMHUH. MecTo ¥ 3HaYeHUE OPraHN4EeCKON XUMHUH B CHCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOEHHE KaK IOPSANOK COCIMHEHHS aTOMOB B MOJIEKYJE COIVIACHO HX
BaJIeHTHOCTH. OCHOBHBIE MOJOXEHUSI TEOPUH XHMHUYECKOTO CTPOEHMSI OPTaHUYECKUX
coequHeHnii A.M. bytiepoBa. VYTiepoaHbIl CKeNeT OpPraHUYeCKOW MOJIEKYIIBI.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOI'O CTpPOEHHUs Mousiekyid. M3omepus u
HU30MEpBI.

[Tonstue o ¢ynkumonanpHo rpymnmne. Pagukan. Ilpunnunel knaccupukanuu
OPraHMYECKUX  COEIMHEHUH. MexnyHaponHas HOMEHKJIAaTypa W IPHUHLUIIBI
HOMEHKJIATyphl ~ OpraHMyeckux coeauHeHuil. Ilonarme 00  a3oTcomepxkamux
COEIMHEHUX, OMOJIOTHYECKH aKTUBHBIX BelllecTBax (YrieBoAax, xKHUpax, Oenkax u 1p.),
BBICOKOMOJIEKYJIIPHBIX COETMHEHUSAX (MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BE€HO).

IIpakTHYeckHe 3aHATHA

OK 01
I1K 4.2




HoMeHnknatypa OpraHMYecKuX COECOUHEHHMH OTHEIbHBIX KJIACCOB (HACBILICHHBIE,
HEHACBHIIICHHBIE W apOMAaTHYECKUE YIJIEBOAOPOABI, CHUPTHI, (PEHOJIBI, albICTH/IbI,
KETOHbI, KapOOHOBble KHUCIOTBI U Jp.) CocraBieHHE IOJHBIX U COKPALEHHBIX
CTPYKTYPHBIX ()OpMYJ OPraHUYECKUX BEIIECTB OTHAENBHBIX KIACCOB, HCIIONB3YS HX
Ha3BaHUs 110 CHCTEMAaTU4YeCKOM M TPUBHAIBHOM HOMEHKJIAType (ITHJIEH, aleTHJICH,
rmnepul, heHon, GopMabaerua, YKCyCHas KUCIOTa, TIUIKH). PacueTs mpocreiimeit
(GopMyIbl OpraHM4eCcKOW MOJIEKYJIbl, UCXOsl U3 AIEMEHTHOI0 cocTana (B %).

Tema 4.2, CaoiicTBa
OpPTaHHYCCKUX COCTUHCHHIM.

Coaep:xanue yueOHOT0 MaTepHaJia

1

OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEJUHEHUH OTAENbHBIX KJIACCOB
(ocobenHOCTH KJIacCH(PUKALMK U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUN Psilt
u obmmas hopmyia; u3oMepHs; GU3NUECKUEe CBONCTBA; XUMUYECKHUE CBOWCTBA; CIIOCOOBI
HOJIyYEHUs):

- Ipe/ieIbHbIE YIIIEBOIOPO/Ibl (IKaHbI M LUKJIOAIKaHbl). ['OpeHue MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B INPOMBIIUIEHHOCTH U ObITy. CBOWCTBAa NPUPOAHBIX
YIJI€BOAOPOAOB, HAXOXK/IEHUE B IPUPOJIE U IPUMEHEHNUE aJIKAaHOB;

- HelpejeNbHble (AIKEHBl, aJKUHBl U aJKaJUEHbl) U apOMaTHYECKHE YIJIEBOAOPOIBL.
['openue anermieHa Kak MCTOYHHK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU JJIS CBapKH U
PE3KU METAJIOB.

PU3NKO-XUMHUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTHENIBHBIX KJIACCOB
(ocoOeHHOCTH Kinaccu(UKalMM U HOMEHKJIATypbl BHYTPH Kjlacca; TOMOJIOTHYECKHUM psit
u obmmas popmyna; u3oMepHs; GU3NUIECKUe CBOUCTBA; XUMUYECKHE CBOIMCTBA; CIOCOOBI
MOJIyYEHUs):

- KHCJIOPOACO/AepKaIllue CoenHeHHUs! (CIUPTHl U (DEeHOJbI, KapOOHOBBIE KHCIOTHI U
3¢upbl, aIbJeru/ibl M KETOHbI, >KUpBIL, yriaeBonbl). [IpakTuueckoe mNpuUMEHEHHE
STUJICHIVIMKOJS, TMLepuHa, ¢eHona. [Ipumenenue ¢opmanbaeruia, aneraibleruia,
YKCYCHOM KHUCJIOThI. MbLIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIOT. Motomiue cBoiicTBa
MBLIA.

DU3MKO-XMMUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHUM OTIEIbHBIX KJIACCOB
(ocobeHnHOCTH KiTaccH(UKAIIMKA ¥ HOMEHKIIATYphl BHYTPH KJlacca; TOMOJIOTHYECKHUM Pt
u obmas ¢popmyia; usoMmepusi; pusnuecKre CBOWCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI
MOJIy4YEHHUs):

- a30TCoJIepKaIIne COETMHEHUSI (amMuHBI Hu AMHUHOKHCJIIOTEI, Oenkn).
BricokoMonekynsipHble COSAUHEHHs] (CHHTETHYECKHEe M OHOIOTUYECKU-aKTUBHEIE).
MoHomMep, moimmep, CTPYKTypHOe 3BeHO. [lommmepuszanus 3THIIEHA KaK OCHOBHOE
HaIlpaBJIEHUE €TI0 UCIIOJIb30BaAHUS.

['eneTrdeckas CBSI3b MEXIY KJIaCCAMH OPTaHMYECKUX COSIMHEHUH.

OK 01
OK 02
OK 04
OK 09
I1K 4.2




IIpakTnyeckue 3aHsATHS

1

CBoiicTBa OpPraHMYECKMX COCIMHEHMM OTAENbHBIX KJIAcCOB (TpUBUAJbHAA U
MEXIYHapOJHAas HOMEHKJIATypa, XUMHUYECKHE CBOICTBa, CHOCOOBI TMOJY4YEHUSs):
npeiesibHble  (QIKaHbl M IUKIOAJKAHBI), HENpeAe/bHble (AJTKEHbI, QJIKUHBI U
aIKaJMEeHbl) M apOMaTHYeCKHEe YIJIEBOJOPOAbI, CHUPTHI M (EHOJbI, KapOOHOBBIE
KHCIIOTBI ¥ J3(QHPbI, albJIeTUAbl M  KETOHbI, AaMHUHBI ¥ AMHHOKHCIIOTEHI,
BBICOKOMOJIEKYJISIPHBIE COeTMHEHUS. 3a/laHusl Ha COCTABJICHUE YPaBHEHUI XUMHUECKUX
peakiMii ¢ ydyacTHeM OPraHMYEeCKUX BEIIECTB HA OCHOBAHMM MX COCTaBa M CTPOCHUS.

CocraBneHue cxeM peakiuid (B TOM 4HCI€ 1O MPEUIOKEHHBIM —IENOoYKaM
MPEBPAILCHHI ), XapaKTEPU3YIOUIUX XUMUUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUI
OTJICIbHBIX KJIACCOB, CIIOCOOBI MX IMOJIYUYEHHUS U HAa3BAaHUE OPraHMYECKUX COCTUHEHHIMA
110 TPUBUAIBHON MUJIM MEXIYHAPOIHON CUCTEMATUYECKONM HOMEHKIIATYypE.

PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUl Ha CBOMCTBa
OpPraHUYECKHUX COCTMHEHHUM OTIENBbHBIX KJIACCOB.

CamocrosiTesibHasi padoTa 00yyaumuxcst

1

[Toctpoenne Gopmys OpraHMYECKHUX BEHISCTB MO HA3BAHUSM M HA3BAaHUE BEIICCTB TIO
dbopmynam. CocraBnenue GopmMyn H30MEPOB U TOMOJIOTOB.

Tema 4.3. Wpentudukarms
OpPTaHMYECKUX BEIIECTB, HUX
3HaUCHUE W TPHMCHCHHE B
OBITOBOIA u
MPOU3BOACTBEHHOMN
JESTENIbHOCTH YEJIOBEKa.

Coaep:xanue yueOHOTro MaTepHaJia

1

buoopranunueckne coenunenus. [IpuMeHeHne u OWONOTHYECKas pPOJIb YIJIEBOJOB.
OxucneHue YrieBOAOB — HCTOYHHUK DHEPTUM SKUBBIX oOpraHuzMoB. OobnacTu
INPUMEHEHUs aMUHOKUCIOT. [IpeBpaiienus 6enkoB nuiy B opranusmMe. buonornyeckue
byHkn OenkoB. buonornyeckue (yHKIUU XKUPOB. Ponb opraHuyeckoil XWMuU B
penieHuu mpo0sIeM MUIIEBOM 0€30MMaCHOCTH.

Ponp opraHnyeckoil XMMHU B pEILIEHUH MpPOOJeM 3HEpreTHueckoi 0e30macHOCTH, B
pPa3BUTUM MEAMIIMHBI, CO3JaHMM HOBBIX MaTE€pHAIOB, HOBBIX HCTOYHHKOB SHEPTUU
(anbTepHATUBHBIE MCTOYHMKU HHepruu). OmacHOCTh BO3JEHCTBUS Ha JKUBBIC
OpraHU3Mbl OpPraHUYECKHUX BEIIECTB OT/AEIbHBIX KJIaccOB (YIJIEBOAOPOJbI, CIHUPTHI,
(eHOoMbI, XJIOPOPraHMYECKUEe MPOM3BOJHBIC, ANBACTUABI U JIP.), CMBICI IIOKa3aTels
IpeJIelbHO JOMYCTUMOMN KOHIIEHTPAIIUH.

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
OK 09
I1K 4.2




JlaGopatopnast pabota: «aeHTU(dUKAIMS OPTaHMYECKUX COCIWHEHWHA OTIEIbHBIX
KJIACCOBY.

VnenTudukanys OpraHMYeCKHMX COCTUHEHUH OTHCNBHBIX KJIaccoB (HAa MpUMEpe
QNBJICTHIOB, KpaxMaja, YKCYCHOW KHCJIOTHI, O€JKOB M T.II.) C HCIIOJIb30BAHHEM HX
(U3NKO-XMMHUYECKIX CBOMCTB M XapaKTEPHBIX Ka4eCTBEHHBIX peakuuil. JleHaTypanus
Oenka mpu HarpeBaHud. l[BeTHBIE peakuu OeNKOB. BO3HUKHOBEHHE aHATUTUYECKOTO
CHUTHQJIa C TOYKU 3PEHHS XMMHYECKHUX TPOIECCOB INPU MPOTCKAHWU KadeCTBEHHOU
pCaKkumuu, HO3BOJ’I$IIOH.[CI\/JI I/IIIGHTI/I(i)I/IL[I/IpOBaTB MPCAJIOKCHHBIC OPraHMYCCKUC BCIICCTBA.

Kontposbnas pabora No3. CTpykTypa U CBOMCTBA OpraHUYECKHUX BEIIECTB.

N

Pa3zgen 5. KuneTrnueckue n TEPMOAUHAMHYCCKHUEC 3AKOHOMEPHOCTHU NPOTEKAHUA XUMHYECCKHUX peakum‘fl.

SN

Tema 5.1. CkopocTb
XUMHYECKHUX PEaKIUM.
XUMHYECKOE paBHOBECHE.

Coaep:xanue yue0HOro MaTepHaJia

1

CKOpOCTh peaKIfy, €€ 3aBUCUMOCTh OT PA3JIUYHBIX (PaKTOPOB: MPHUPOIBI PEArHPYIOLIIX
BEILECTB, KOHUEHTpPAlMU PpPEATMPYIOIIUX BELIECTB, TEMIEpaTypbl W  IUIOLIAIA
PEaKIMOHHONW TOBEPXHOCTH. TeruioBeie A(P(GEKTh XUMHYECKHX pEaknuid. DK30- U
SHJIOTEPMUUYECKUE, PEAKIINH.

OO6parumocTh peakuuii. XMMUYECKOE PaBHOBECHE M €ro CMEIICHUE I0J| JIeWCTBHEM
pa3iauuHbIX (HaKTOPOB (KOHIEHTpALMs PEareéHTOB MM MPOIYKTOB PEaKIUH, JaBlICHUE,
TeMIeparypa) s CO3/aHHS ONTUMAJbHBIX YCJIOBUM MPOTEKAHUS XUMHUYECKHUX
npoueccos. [Ipunnun Jle [larense

N

AKTHYCCKHC 3aHATHUSA

Pemenne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUIl HAa aHaIu3 (AKTOPOB, BIUSIOIIUX Ha
U3MEHEHUE CKOPOCTM XMMHYECKOM pPEakUuH, B T.4. C IO3ULUNA DKOJIOTMYECKHU
11€J1€c000pa3HOro MOBEACHHUS B OBITY U TPYJOBOW JEATEIBHOCTH B LENSIX COXPAHEHUS
CBOET0 3/I0POBbs U OKPYKAKOLIEH PUPOJHON CPEBL.

PemieHne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha NpUMEHeHue npuHiuna Jle-
[ITaTenbe a1 HAXOXKACHUS HAIIPABICHUSA CMELEHUS PABHOBECUS XUMHUUYECKOU pEaKIUU

" aHaJInu3 (I)aKTOPOB, BJIMAIOMIUX HAd CMCIICHHUEC XUMHUYCCKOTO PAaBHOBCCHSL.

OK 01
OK 02
OK 09
I1K 4.2
1K 4.3

Pa3nen 6. PacTBopsbl.

Tema 6.1. IlorgaTHE 0O

| Conepxanne yue6Horo marepnaia

N

OK 01
OK 02




pacTBopax. 1 | PactBopeHue kak (pu3nKo-XxUMHUeCcKui mporiecc. PactBopsl. CiocoObl TPUTOTOBICHUS OK 07
pactBopoB. PacTBOprMocTh. MaccoBasi [0y pacTBOPEHHOro BemiecTBa. CMbICI OK 09
MOKa3aTelsl MpelebHO JOMYCTUMOM KOHLEHTpPAlUMU U €ro MCIOJb30BAaHUE B OLIEHKE [IK 4.2
HKOJIOTHYECKOM Oe30MacCHOCTH. I1K 4.3
[IpaBuiia 3KOJIOTMYECKH II€JIECOOOPAa3HOr0 TMOBEAEHUsS B ObITY W TPYIOBOH
JESATEIIbBHOCTH B LIEJAX COXPAHEHHUS CBOErO 370POBbSl U OKpYXKAIOUIEH MPUPOAHOMN
Cpellbl; OMACHOCThH BO3CHCTBHS HA dKUBBIE OPraHU3MbI OIIPEICIICHHBIX BEIIECTB.
Pemenne  npakTHKO-OPMEHTHUPOBAHHBIX  PACUETHBIX  3aJaHU  Ha  PACTBOPSI,
HCIOJIb3YeMbIe B OBITOBOM M MPOU3BOJCTBEHHON AESITEIbHOCTH YEJIOBEKA.
Tema 6.2. HccinenoBanue | JlaGopaTopHble 3aHATHS 2 OK 01
CBOMCTB PacTBOPOB. 1 | JIabopatopHas pabora «IIpuroToBieHne pacTBOPOB. OK 02
[TpuroTroBieHue pacTBOpPOB 3adaHHOM (MaccoBOM, %) KOHLEHTpalUuU (C MPaKTUKO- OK 04
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTpeeNIeHUE Cpebl BOJAHBIX PACTBOPOB. OK 09
Pemenne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB. 1K 4.2
I1K 4.3
Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeATeJIbHOCTH YeJI0BeKAa. 4 OK 01
Tema 7.1. Xumus B ObiTy u | Conepkanue y4eOHOro MaTepuaJia 2 OK 02
MIPOU3BOACTBEHHOMN 1 | Hogeiiue 10CTHKEHUS XUMUYECKON HAYKH U XUMUYECKOM TEXHOJIOTUU. Posib XuMuu B OK 04
JESTENIbHOCTH YEJIOBEKA. 00eCreyeHnn HKOJIOTHYECKOM, IHEPreTUUECKOM M MUILEBOW 0e30MacHOCTH, Pa3BUTHU OK 07
MenuiuHbl. [IpaBuiia moucka W aHajaM3a XUMHYECKOW HH(OpMAaIMM W3 pa3ImdHBIX OK 09
UCTOYHUKOB (Hay4yHas M YydeOHO-Hay4Has JIUTepaTypa, CpeacTBa MacCOBOU 1K 4.2
uH(popmanuu, cetb HTEpHET). 1K 4.3
IIpakTHYecKHe 3aHATHS 2
1 | [louck u aHamM3 KEWCOB O MPUMEHEHUH XUMHUYECKUX BEIECTB U TEXHOJOTHM C y4eToM
Oynymieil mpodeccuoHaTbHON JESTEIPHOCTH 10 TeMaM: BaKHEUINE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHbIE MaTepuasbl, KPackKh, CTEKJIO, KepamHKa, MaTepuasbl
JUISL DJIEKTPOHUKH, HaHOMAaTepuasbl, TEKCTHJIbHBIE BOJOKHA, HMCTOYHHUKH DSHEPTUH,
OpraHMYecKhe W MHHEpallbHble YyI0OpeHus, JIeKapCTBEHHbIE BEIIECTBA, OBITOBAs
XUMHUSL.
3amura: IlpencraBieHne pe3yabTaTOB pEIICHUS KeWcoB B (opmMe MHUHH-AOKIAna ¢
IIPE3EHTALUECH.
[TpomeskyTouHas arrectanus no aucuumuinHe (audQepeHInpoBaHHbIN 3a4eT) 2

Bcero

70




INPUMEPHBIE TEMbI UHINBUIYAJBHBIX ITIPOEKTOB
no gucuumaune bJ1.09 Xumust

1. BuoTexHoJIOrUs U T€HHAs UHXKEHEPHS - TeXHOoJornu XXI Beka.
2. HanotexHOnOTHs KakK TPUOPUTETHOE HAINpPABICHUE Pa3BUTUA HAYKH H
npou3BoAcTBa B Poccurickon denepanuu.
. CoBpeMeHHbIE METO/Ibl 00€33apakKBaHUs BOIBI.
. AJITOTpOIIHSI METAILJIOB.
. Ku3np u gesarensHocth .M. MeHaeneena.
. «Ilepuonnyeckomy 3akoHy OyTyIiee He TPO3UT Pa3pyLICHUEM. . .»
. Cunres 114-ro anemenTa - TpuyMdp poCCHIUCKUX (PU3UKOB-SACPIIUKOB.
. U30Tomsl Boopoaa.
. Ucrionb30oBaHrEe palMOaKTUBHBIX U30TOMOB B TEXHUYECKHUX LIETAX.
10. PEHTreHOBCKOE U3IyYEHUE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEULIMHE.
11. [Ina3ma - 4eTBEPTOE COCTOSIHUE BEUIECTBA.
12. AMopdHbIe BeliecTBa B MPUPOJIC, TEXHUKE, OBITY.
13. OxpaHa okpy»Karolen cpeasl OT XUMHUYECKOT0 3arpsA3HeHus. KoinuecTBeHHbIE
XapaKTEPUCTHUKU 3arpsI3HEHUS OKPYKAFOIIEH Cpebl.
14. TIpumeneHune TBEpAOro U razoodpazHoro okcunaa yriepoaa (IV).
15. 3amura 030HOBOIO 3KpaHa OT XUMHUYECKOIO 3arps3HEHUS.
16. TI'pyOomucriepcHble CHUCTEMBI, HX KlaccU(pUKalus ¢ UCIOJIb30BaHUE B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.
17. KocmeTnyeckue remnu.
18. [IpuMeHeHnE CyCIEH3UM U DMYJIBCUN B CTPOUTEIIBCTBE.
19. MuHepalibl 1 rOpHbIE TOPO/IbI KaK OCHOBA JTUTOC(EPHI.
20. PacTBOpBI BOKpYT Hac. THUITBI paCTBOPOB.
21. Bona kak peareHt u cpefa sl XUMUYECKOro mpolecca.
22. Kuznb u nesarenbHocTh C. AppeHuyca.
23. Bknax OT€YECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH SJIEKTPOIUTHYECKOM
JUCCOLTALUY.
24. YcrpaHeHue )KECTKOCTH BOJIbl HA MTPOMBIILICHHBIX TPEANPUSITHUSAX.
25. CepHas KHCIIOTa — «XJI€0 XUMHUYECKON TMPOMBIIIIIEHHOCTH.
26. Ucrionb30oBaHNE MUHEPAIBHBIX KUCIOT HA MIPEANPUATUIX PAZTUIHOTO IPOQPUIIS.
27. OKCHIBI ¥ COJIA KaK CTPOUTEIIbHBIE MATEPUAIBI.
28. Vcropus rurmca.
29. IloBapeHHas COJIb KAK XUMUYECKOE ChIPBE.
30. MHOronuMkui KapOOHAT KaJIbLIMS: B IPUPOJIE, B MPOMBILIJIEHHOCTH, B OBITY.
31. Peakuuu ropeHust Ha MPOU3BOJICTBE U B OBITY.
32. BupTyanpHO€ MOJAEIMPOBAHNE XUMHUECKUX ITPOLIECCOB.
33. DIeKTpOJIU3 pACTBOPOB JICKTPOJIUTOB.
34. D1eKTpoJin3 PacIiaBOB dJICKTPOJIUTOB.
35. IlpakTrueckoe MpUMEHEHHE 3JIEKTPOIn3a: padhuHUPOBAaHUE, TaIbBAHOILIACTHKA,
rajbBaHOCTETHUS.
36. Uctopus noiaydeHus: 1 TpOU3BOICTBA AITFOMUHUSL.
37. DAEKTPOIUTUYECKOE TIOJIydeHHE U padhUHUPOBAHUE MEH.
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38. XKuznsb u nesreabHoCTh . J9BH.

39. Ponp MeTaUIOB B HCTOPUM  4YEJIOBEYECKOM uLumBWiInM3anuu. lcropus
OTEUECTBEHHONM  4epHOM  MmeTtayuryprud.  COBpEMEHHOE  METaJUlyprHuecKoe
IIPOU3BOJCTBO.

40. HNcropust OTEYECTBEHHOM I[BETHOM METAJLUIypruu. Poiib METaIOB M CILIABOB B
HAy4HO- TEXHHYECKOM IIpOrpecce.

41. Koppo3usi METAJUIOB U CHIOCOOBI 3aIUTHI OT KOPPO3HH.

42. neptHble Uy 0J1aropoaHbIe Ta3bl.

43. Poxnaroniyie coau — TajIOreHBbl.

44. VicTopus MIBEACKON CITUYKH.

45. Ucropust BOSHUKHOBEHUS U Pa3BUTHUSL OPTaHUYECKON XUMHH.

46. Kusnb u nedarenpHocts A.M. byTtiieposa.

47. ButaiusM U ero kKpax.

48. Ponp OTEUYECTBEHHBIX YYEHBIX B CTAHOBJICHUM M PA3BUTUH MHPOBOMU
OpraHU4eCKON XUMHUH.

49. CoBpeMEHHBIE IPEICTABICHNAS O TEOPUU XUMUYECKOTO CTPOEHUSI.

50. DKonOrnYecKre acreKThl UCIOIb30BAaHUS YTIIEBOJOPOIHOIO ChIPbS.

51.  DOkoHOMHMYECKME  acCHeKThl  MEXKIyHapOJHOIO  COTPyAHHMYECTBA  IIO
VICITOJIB30BAHUIO YTIIEBOJOPOJAHOTO CHIPHS.

52. Hctopust OTKpBHITHS M pa3pabOTKU Ta3oBbIX U HE(MTAHBIX MECTOPOXKJICHUN B
Poccuiickon ®@enepanumu.

53. XuMmus yriaeBogopOIHOIO ChIpbs U MO Oynyiiast mpodeccus.

54. YrineBoaopoIHOE TOILIUBO, €T0 BUbI U HA3HAUYCHUE.

55. CuHTeTHYEeCKHE KayuyKHU: UCTOPHSI, MHOTOOOpa3ue U MEPCIEKTUBBI.

56. Pe3MHOTEXHMYECKOE TMPOU3BOJACTBO M €r0 pOJb B HAYYHO-TEXHUYECKOM
nporpecce.

57. CBapo4HOE MPOU3BOACTBO U POJIb XUMMHUHU YTIIEBOJOPOIOB B HEM.

58. Hed1b 1 ee TpaHCOPTUPOBKA KaK OCHOBA B3aMMOBBITOJJHOI'O MEXAYHApOIHOIO
COTPYIHHYECTBA.



4. YCJIOBUSA PEAJIN3AIIAN YYEBHOM JUCIUILIUHBI

4.1. MatepuajibHO-TeXHHYeCKOe o0ecniedeHne yueOHOM 11 CHUIIHHbI
Peanusanus nporpammsl AUCUUILIINHBI TPEOYET HATUYUSL:

A) KaOuHeTa XUMHH

KommunekT mebenu i yueGHoro npoiecca

OcHanieHHOCTh Y4eOHOro KaOMHEeTa:

MynbTuMeaniiHOe 00OpYAOBaHUE: MEPCOHAIBHBIN KOMIBIOTEp - lmT. (mporeccop
IntelPenti-umE2140/512Mb/160Gb/CR/DVD+RW).

CpenctBa o0yueHUs: KOMIUIEKT pa3/laTOYHOTO MaTepuasna, TabIuIbl U IIaKaThl 10
XUMHH, CTeH/1 Tabnuia MenneneeBa; HaOOp Mpe3eHTAIH [0 pa3enaM XUMHH.

b) YueOnas nadoparopus

Kowmrmexkt mebenu a1t yaeOHOTO TIporiecca.

OcHallleHHOCTh Y4€0HOTO KaOMHeTa:

MynbTumMenuitHoe 000pyJloBaHKE: MPOEKTOp MyibTuMenuinbii Sanyo PLC- XD
2600, nepenocHoit HoyTOyK Easynote TE 11 HC.

CpeactBa oOydeHMs: BBITSDKHOW mkad, mkad a8 XUM. TMOCYIbI, CTOJbI
7a00paTOpHBIE C MOJIKAMH JIJISl XUM. PEAKTHUBOB, CTOJBI C JJAOOPATOPHBIMU MOJKAMH,
mKad I XMM. pPEAKTUBOB, BBIIPSIMUTENb 3JekTpudyeckoro Toka B-OIIE/,
ANEKTPUYECKUE TUIMTKU, OaHs BOJAHAS, XMMHYECKas IMOCYJa, PEAaKTHUBBI, MEIIAJKa
MarHuTHasl.

B) YueOHo-ucciienoBaTe1bCKas J1a00paTopus — U3MEPHUTEIbHAA

Kommiekt Mebenu jy1st yueOHOro npoiecca.

OcHallleHHOCTh Y4e0HOTO KaOMHeTa:

CpencTtBa oOyueHus: Bechl dnekTpoHHBIe aHamuTHdeckue AF - R 220 CE VIBRA;

7a00paTOPHBIN OMOPEAKTOPHBIN KOMILIEKC JJIsi YCKOPEHHOTO KOMITIOCTUPOBAHUS U

nepepaboTKy; jJaMmIia ¢ MoJibiM kKatogoM Ha AQG; jammna ¢ mojibiM Katojgom Ha AL;

neyb mMydensHas MUMII-17Y3D; npubop pH 150 M; nmpubop pH 150M; pH-

metp/uonomep UIJI-113; cronsl m1abopaTopHbIe, CTOJIBI XUMUYECKUE.

IlepeyeHb JTUIEH3MOHHOTO IPOrPAMMHOI0 00ecIeYeHHUs:

— Microsoft Access (munen3ust NeIM123460);

Microsoft Office Standard (umensust Ne66059532 OPEN 96044930ZZE1711);

— Microsoft Project Professional (mumensus NeIM123460);

— Microsoft Visio Professional (mumensus NeIM123460);

— Microsoft Visual Studio Enterprise (nmumiensus NeIM123460);

— Microsoft Windows Enterprise (nmuiensus NeIM123460);

Arent Dr.Web (munensus Ne QS34-HC7C-SD53-K5L.2);

— koMmiuiekT TAPAHT-Macrep (nuniensus Nel2-40272-000898);

koMiiekT [1O myis pemieHuss OCHOBHBIX IOJB30BATEIBCKUX 3a1ad (CBOOOHO

pactp. [10);

— cnpaBouHas npaoBas cucteMa «KoncynbtanT [Lmtoc» (kontpakt Ne2023 CB 3 ot
29.12.2022r).



4.2. MudopmanuonHoe odbecnedeHne y4eOHO TUCHUILTHHBI

OcHoBHas u JOIMOJIHUTCIIbHAA JIUTCPpATypa

Ne KonunuectBo
n/n . 9K3EMILISPOB,
Cnucok ucnoap3yeMon JIUTepaTyphbl
(newammuule uzoanus, snekmponnvie u30anus 3a Nocieonue 5 iem) MMCIOTIHXCA B
OuonMoTeKe, Nin
ccpuika Ha ObC
OCHOBHAS JIMTEPATYPA
1. | HoBommnuckmii, U.U. Opranuueckas xumusi: yyeOHOe nocobue s | https://znanium.com
11(10) kmacca obireoOpa3oBaTe/bHBIX Opranu3aiuii. Yriy0siénnsiii [ /catalog/document?i
ypoBenb: yuebnuk / W.M. HoBommuckuii, H.C. HoBommunckas. -|d=429088
Mockaa: OOO «Pycckoe cioBo - yueOHuk», 2021. - 368 c. - (PI'OC.
NuHoBanmonnas mkona). - ISBN 978-5-533-01422-9. - Tekcr:
anekrponHbii. - URL: https://znanium.com/catalog/product/2040880
2. |HoBommHckmii, WM. Xwumus: yueonuk s 10 (11) kmacca | https://znanium.com
0011e00pa3oBaTeNbHBIX — OpraHu3anuii. YriuyOonéuuelii  ypoBeHb: | /catalog/document?i
yueOnuk / U.M. Hoommuckuii, H.C. HoBommuckas. - 5-¢ u3a. -|0d=429234
Mockaa: OOO «Pycckoe cinoBo - yueOHuk», 2020. - 440 c. - (PI'OC.
WunoBammonnas mkona). - ISBN 978-5-533-00484-8. - Tekcr:
anekrpounsiid. - URL: https://znanium.com/catalog/product/2044115
JOITOJIHUTEJIbHA S JINTEPATYPA
1. | Andunorenoa, U.B. Xumus: yueOHUK U MpakTUKyM ais cpearero | https://urait.ru/book/
npodeccroHanbHoro obpazosanus / W.B. Aundunorenosa, A.B.|himiya-513807
babko, B.A. IlomkoB. - 2-¢ wu3m., wWchop. W jgom. - Mocksa:
WznarensctBo HOpaiit, 2023. - 291 c. - (IlpodeccuonanpHOE
obpasoBanue). - ISBN 978-5-534-11719-6. - TekcT: 3aeKTpOHHBIH //
Oo6pazoBatenpHast  miarpopma  FOpaitt  [caiit]. -  URL:
https://urait.ru/bcode/513807
2. |Il'a6puensn, O.C. Xumus. ba3oseiii ypoBenb. 11 kmacc: yueOHuk / | https://znanium.com

O.C. TI'abpuensn. - 8-e uzn., crepeorunHoe - Mocksa: M3naTenscTBo
"ITpoceemenue”, 2022. - 224 c. - ISBN 978-5-09-099539-9. - Tekcr:

anekTporHbiid. - URL: https://znanium.com/catalog/product/2090100

/catalog/document?i
d=432736




4.2. MudopmanuonHoe odbecnedeHne y4eOHO TUCHUILTHHBI

OcHoOBHas u JOINOJIHHUTCIIbHAA JIUTCPpaTypa

Ne KonunuectBo
n/n . 9K3EMILISPOB,
Crnucok UCoab3yeMOol JIUTEpaTyphbl
(newamuvie uzoanusi, snekmponnsie u30anus 3a nocieoHue 5 iem) MIMCTOTIIMXCA B
OuonMoTeKe, UiIn
ccpuika Ha ObC
OCHOBHAS JINTEPATYPA
1. |HoBommHckuii, U.M. Opranudeckas xumus: ydeOHoe mnocoOue Juis| ODIeKTPOHHBINA
11(10) xmacca o00mIe00Opa3oBaTENbHBIX OpraHU3AMA. Y TITyOJIEHHBII pecypc
ypoBeHb: yueOHuk / .M. HoBommuuckuii, H.C. HoBommuHckast. - Mocksa:
00O «Pycckoe cmoBo - yuebHmk», 2021. - 368 c. - (®I'OC.
NunoBanmonnass mkona). - ISBN  978-5-533-01422-9. - Tekcr:
anekrponHbii. - URL: https://znanium.com/catalog/product/2040880
2. |HoBommuckuii, WM. Xummsa: yueOnuk gusa 10 (11) xiacca| DIeKTpOHHBIHA
0011e00pa3oBaTeNbHBIX OpraHu3alui. YIyOnEéHHBI ypOBEHb: Y4EOHUK / pecypc
W.1. Hoommuckuii, H.C. HoBomunckas. - 5-¢ m3a. - MockBa: OOO
«Pycckoe cnoBo - yueOHHK», 2020. - 440 c. - (®I'OC. NHHOBanmoHHas
mkona). - ISBN 978-5-533-00484-8. - Tekct: smekrponnsid. - URL:
https://znanium.com/catalog/product/2044115
JOITOJIHUTEJIBHA S JIMTEPATYPA
1. |An¢unorenoBa, U.B. Xumus: y4yeOHHK M TNPAKTUKyM IJs CpPEIHEro | OIEeKTPOHHBIN
npodeccuonansHoro obpazoBanus / U.B. Andpunorenona, A.B. babkos, pecypc

B.A. TlomnkoB. - 2-¢ u3n., ucnp. u gom. - Mocksa: MznarensctBo KOpaiit,
2023. - 291 c. - (IlpodeccuonansHoe obpazosanue). - ISBN 978-5-534-
11719-6. - Tekcrt: anexkTpoHHbIN // OOpazoBarensHas miatdopma FOpaiit
[caiiT]. - URL.: https://urait.ru/bcode/513807



https://znanium.com/catalog/product/2040880
https://znanium.com/catalog/product/2044115
https://urait.ru/bcode/513807

5. KOHTPOJIb Y1 OIEHKA PE3YJIBbTATOB OCBOEHUS YUYEBHOM
JUCIHUTIJIMHbBI

KoHTponb u oIleHKa pe3yabTaTOB OCBOEHMSI Y4€OHOM  MCLUIUIMHBI
OCYILECTBISIETCS MpenojaBaTesieM B (OpMe TEKYLIETO KOHTPOJS yCIEBAEMOCTH U
IIPOMEKYTOUYHOMN aTTECTALMH.

[IpomexxyTOoUHass aTrrecTalys MMEET LENb ONPENEINTh CTEIEHb JOCTHKECHHUS
3allJIJaHUPOBAHHBIX PE3YJIbTaTOB OOYUYEHUS MO AMCLUUIUIMHE 3a MEpPHOJ OO0ydeHWUs.
dopma npoMeKyTOUHOM aTTecTaluu - TudepeHIIMPOBaHHBIN 3a4eT.

Tekymuii KOHTPOJIb yCIEBAEMOCTH OCYIIECTBISAETCS B IPOLIECCE NMPOBEICHUS
MPAKTHUECKUX 3aHITHI, OOecleuynBaeT OICHHUBAaHHE XOJa OCBOCHUS TUCIUILIMHBI.
@opMBI TEKYIIETO KOHTPOJI YCIIEBAEMOCTH: TECTUPOBAHUE, YCTHBINA ONPOC, JOKIAJ,
BBIMIOJTHEHHE U 3alldTa OOYyYaIOUMUCS WHIUBUAYAJIbHBIX 3a/JaHUi, TMPOEKTOB,
VICCJICIOBAHUM U JP.

No HaumenoBanue Tembl Pesynbrarel o0ydeHus DopMBbI KOHTPOJISI
(paznena) 10 TUCIUIUINHE
1. | Paznmen 1. OcHOBBI CTPOEHUS BEIIECTBA. OK 01, OK 02 TectupoBanue
OK 09 YcTHbIl onpoc
2. | Pazgen 2. Xumudeckue peakiium. OK 01, TectupoBanue
OK 04 YcrHblil onpoc
KonTposnbnas pabora
3. |Pazmen 3. CrpoeHue u cBoiicTBa OK 01, OK 02 TectupoBanue
HEOPTaHWYECKHX BEIIECTB. OK 04, OK 09 YcrHblil onpoc
I1K 4.2 KontponbHas padora
4, |Pazgen 4. CrpoeHue U  CBOMCTBa OK 01, OK 02 TectupoBanue
OpraHUYECKHUX BEIECTB. OK 04, OK 09 VYcrHbIl onpoc
IIK 4.2, TIK 4.3 KontponbHas padora
5. | Paznen 5. Kunernueckue u OK 01, OK 02 TecTtupoBanue
TEPMOJAVHAMUYECKUE  3aKOHOMEPHOCTH OK 09, YceTHBIT onpoc
IIPOTEKAHUSI XUMUYECKUX PEAKIUN. 1K 4.2, 11K 4.3
6. | Paznen 6. PactBOpbI. OK 01, OK 02 TectupoBanue
OK 07, OK 09 YcerHbIi onpoc
I1K 4.2, TIK 4.3
7. |Pazgen 7. Xumus B ObITYy W OK 01, OK 02 TectupoBanue
MPOU3BOACTBEHHOMN IEITEILHOCTU OK 04, OK 07 YcrHbIi onpoc
YesoBeKa. OK 09
I1K 4.2, TIK 4.3

Kpurepuu oneHuBanusi pe3yJibTaToOB O0yUeHUS MO JAUCIHHUIUINHE, IIKAJIA

OLICHUBAHHUSA
Kpurepnn oileHuBaHNUS:

- YCBOEHHE MPOrPAMMHOTO TEOPETUYECKOro MaTepuayiia (00beM 3HaHH,

riyOnHa yCBOEHUS);

- yYMEHHME Wu3JaraTb NPOrpaMMHBIM MaTepuan (YeTKOCTb,
BOCIIPOM3BEICHHUSI  y4e€OHOTO

U3ITOKCHUS
Marepuaa);

mMarcpualia, TOYHOCTb

- YMCHUC ITPUMCHATHh TCOPCTHUICCKHUEC 3HAHWA HAa ITPAKTHUKE.

[HIxana oneHnBaHuy:

PesynbraTel cnaun nud@epeHipoBaHHOIO 3ayeTa OLIEHUBAIOTCA MO LIKale

n IIOJIHOTa

«OTIIMYHO», «XOPOUIO», KYAOBJICTBOPUTCIIBHO», «HCYAOBJIICTBOPUTCIIBHO.

rPaMOTHOCTh



OreHKa «3a4TE€HO» BBICTABISETCA OOyYaromeMycsi, KOTOPbIi WMEET 3HAHMS
OCHOBHOTO MaTepuasa, MpPOSBISET YMEHHE JIOTUYHO €ro Mu3jararh, XOTS MOXKET
JIOMyCKaTh HETOYHOCTH B W3JIOKEHUH MaTepuana, HEAOCTaTOYHO TIpaBHIIbHBIC
(GOpMYyIMPOBKHU; YyMEET B IIEJIOM NMPUMEHSATH MOTYYCHHBIC 3HAHUS MPHU BBIOJHEHUN
TUTIOBBIX TPAKTUYECKUX PadOT, XOTS MOKET HWCIBITHIBATh 3aTPYAHCHUS TIPU HX
BBITIOJTHCHHH.

OneHka «OTJIMYHO» BBICTABISECTCS OOY4YalOMIEMYCs, KOTOPBIA TIIyOOKO H
MPOYHO YCBOWJI TIPOTPAMMHBIM MaTepuan, NPOSBISICT 3HAHHUE OCHOBHOW W
JOTIOJTHUTEIHHON JINTEPaTyphl, TPAMOTHO, JIOTUYECKH CTPONHO M apTyMEHTHPOBAHO
u3JIaraeT Marepuaj, JaeT MCUEPITBIBAIONINE OTBETHI HA MOCTaBICHHBIE BOMPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUSI C TPAKTUKOH, TPH 3TOM OOYyYarolmuiCcsS He
3aTPyMHSIETCS ¢ OTBETOM TIPH BUIOM3MCHECHHH 3aJlaHUs, CBOOOJHO CIIPABISETCS C
MPAKTUICCKUMH 33 TaHHSIMHU.

OneHka «XOpOIlO» BBICTABIsIETCA OOydaromiemMycsi, TBEpPJO 3HAIOLIEMY
MPOTrpaMMHBIN MaTepHall, KOTOPBIA M3JaraeT €ro rpaMOTHO M IO CYIIECTBY, HE
JIOMYCKAeT CYIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOMPOC, MPABUILHO MPUMEHSIET
TEOPETUUYECKHUE TOJIOKEHHSI TPH PEIICHUH MPAKTUYECKUX BOMPOCOB U 3aj7a4, HE
UCIIBITHIBACT 3aTPYAHEHUN C OTBETAMH HA BOIIPOCHI.

OneHka «yIOBIETBOPUTEIIBHO» BBICTABIAECTCS OO0ydalomeMmycsi, KOTOPBIi
MMeEeT 3HAHUS TOJbKO OCHOBHOTO Marepuaia, HO HE YCBOWII €ro JeTaneu, JoImycKaeT
HETOYHOCTH, HEJJOCTATOYHO TPABIIbHBIC (POPMYITMPOBKH, UCIIBITHIBACT 3aTPYIHECHUS
IIPY BBIMTOJTHEHUH TIPAKTHICCKUX padoT.

OreHKa «HEYTOBICTBOPUTEIHLHOY» BBICTABISICTCS 00YUaIOMEMyCs, KOTOPBIA HE
3HAET 3HAYUTEIBHOW YaCTH MPOTPAMMHOTO MaTepHiasia, TOMyCKAeT CYIIECTBECHHBIC
OIMOKHA, HEYBEPEHHO, C OOJBITUMHU 3aTPYTHEHUSIMH BBITIONHIECT IPAKTUUICCKUC
paboTHI.



JlonosiHeHMs ¥ U3MEHEeHHsl K padodell mporpaMmme Ha y4eOHbIH roj

JlomonHeHus: U U3MeHEeHus K paboueit mporpamMme Ha 2024-2025 y4eOHbIi ToA
no aucuumimae bJ1.09 Xumus.
B pabouyio mporpaMMy BHECEHBI CIETYIOIINE W3MEHEHUS:

B cootBerctBum ¢ Ilpukazom Munnpocsenienust Poccun ot 19.03.2024r. Ne
171 «O BHeceHMH U3MEHEHUN B HEKOTOPBIE MPHUKA3bl MUHUCTEPCTBA MPOCBELICHUS
Poccuiickoit ®@enepanuu, kacaromecs GeaepalbHbIX 00pa30BaTelIbHBIX MPOTPaMM
HayaJbHOro 00mIero o0pa3oBaHMs, OCHOBHOIO OO0IIEro oOpa3oBaHMsI M CPEIHETO
oOmiero o6paszoBanusi» (3apeructpupoBad B Muniocte Poccum 11.04.2024r. Neo
77830) B 1m.3.2 TemaTuueckuil MmjaH W cojaepkanue ydeOHou muctuiuimasl bJ1.09
Xumusi BHECEHbI H3MEHeHus copaepxkanus. CoxpepxkaHue 11.3.2 COOTBETCTBYET
npuMepHoil paboueil mporpaMMe oOIIe00pa30BaTeIbHON AUCHUILTUHBI XUMHUS IS
npodeCCUOHANIBHBIX 00pa3oBaTEIbHBIX OpraHu3aiuii, pekomeHgoBaHHOH DI'BOY
JI1O UPIIO (nmpotokon Ilegarornueckoro corera Ne 20 ot 15.08.2024r.)

B cootBercTBHM ¢ mpukazom Munnpocsemenus: Poccurickon @enepanun
Ne 464 ot 03.07.2024r. «O BHECEeHNH U3MEHEHHI B (efiepalibHbIE TOCYJapCTBEHHBIE
oOpa3oBaTenbHble CTAaHAAPTBl CPEAHEr0 MPOPECCHOHAIBHOIO  OOpa30BaHUD)
(yrBepxaeH MunucrepctBoMm toctuniuu Poccuiickoit @enepanuu 09.08.2024 No
79088) n3MeHeHO HAMMEHOBAHUE OOIIUX KOMIIECTCHIIUH TUCIUILINHBI:
OK O01. BriOupath cmocoObl pemieHust 3a7ad MNpoPEeCCUOHAIBHON AESTEIbHOCTU
MPUMEHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM
OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHAIM3a U MHTEPIPETALUU
uHpopmaruu U HUHPOPMAIMOHHBIE TEXHOJOTUM JJisi  BBIMOJHEHUS  3aj]ad
1po(hecCUOHATILHOM e TENbHOCTH
OK 04. D¢ dexTuBHO B3aUMOIEUCTBOBATh U pa0OTaTh B KOJUJIEKTUBE U KOMaH/IE
OK 07. CopeiicTBOBaTh COXPAHEHHUIO OKPYXAIOLIEH Cpellbl, PECYypCOCOEPEKEHUIO,
MPUMEHSITH 3HaHUSI 00 U3MEHEHUHU KJIMMAaTa, TPUHIUITBI OEPEXKIMBOTO MTPOU3BOJICTRA,
7 PeKTUBHO AEHCTBOBATH B UPE3BbIUAMHBIX CUTYyAIUAX

JlononHeHus: 1 U3MEHEHUs1 B paboueill mporpamme oOCYXJAEHbl Ha 3aceIaHHUH

[IIIK ecTecTBEHHO-HAYUYHBIX JTUCIUILIAH

«30» aBrycra 2024r. (mpoTtokost Ne 1)

[Tpencenarens ITIK %7 /JI.H.CmuproBa/



