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PaGouas nporpamma yueOHoro mpeamera «XHMus» paspaboraHa Ha OCHOBE droc
cpearero obmero odpasosanus (1anee — ®IOC COO0), B coorBercTBHH ¢ PexoMenaaunsMi no
OPTAHH3AIH TIOIYUCHIS CPE/IHEro 00Imero oBpasoBanisl B NIPEIEIax OCBOCHHs 00pa3oBaTE/IbHAIX
IIPOrpaMM CPEIHEro MpO(ecCHOHATLHOIO obpasoBanus ¢ yuerom TpedoBanmii ®roc Cro no
cnemmansroctit 09.02.07 MudopMarionibie CHCTEMBI H IIPOrPAMMHPOBAHHE No 1547 (pexn. ot
01.09.22r.) ot 09 nekadps 2016 1.

Pazpaborunku:

Abakaposa Aiflar 3aripoBHa. npenojasareh BBK aucrmminabsl « Xumus» MaxauKariHCKOro
dunnana GHHAHCOBOIO YHHBEPCHTETA.

Pabouas nporpamMma )"‘{66}101'0 npejameTa paccMOTpeHa H peKOMCHI0BAHA K y’rBep'lKIlCHHlO
Ha 3ac¢laHHH npenmemoﬁ (uHKHOBOﬁ) KOMHCCHH €CTeCTBEHHO-HAYYHBIX AUCIHILIHH

IIpotokon o1 « £6 » o€ 2023 1. Ne_#/
[Npenceaarens NpeMETHOH (LHKIIOBO) %\
KOMHCCHH sl Janrarosa LA,




1. ITacmopt pado4eil nporpaMMsbl AU CHHUIIIMHBI
OIlb. 10 Xumus

1.1. O6aacTh npuMeHeHus1 padoyeil MporpaMMbl

[TporpamMma o00meoOpa3oBaTeIbHON Y4eOHOH IMCHMIUTMHBL «XHMUS» IMpeAHa3HAYeHa s
HU3YyUCHUSA XUMHU B HpO(beCCI/IOHaJ'IBHBIX O6pa3OBaTeJIbHBIX opranu3anusiax, pCaIn3yrolInx
00pa3oBaTeNbHYI0 IIPOrpaMMy CpefHero oOmero oOpa3oBaHUS B IpEAeNax OCBOCHHS
OCHOBHOH TmpodeccnonanbHoil oOpasoBatensHOl mporpammbel  (OITOIT) CIIO na 6aze
OCHOBHOTO 0011ero 00pa3oBaHMs IPH HOATOTOBKE CIICLIHATNCTOB CPEIHETO 3BEHA.

1.2. MecTO AUCHUNJIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl

VYueOHblil npenmMer «XHUMUs» SBISIETCS 00s3aTENbHONM YacThiO 00IIe00pa30oBaTEIbHOTO
[IUKJIa OCHOBHOM oOpa3zoBarenbHoii mporpammbl CIIO B cootBercTBUuM ¢ @I'OC 1o crenuanbHOCTH
09.02.07 adopMaimoHHBIE CHCTEMBI U TPOTPAMMHUPOBAHHE.

1.3. Ileab ¥ nJ1IaHUpPYyeMble Pe3yJabTaThl 0CBOCHHs Y4eOHOro nmpeaMera:

DopMUPOBAHHUE y CTYACHTOB XMUMHYECKOW COCTABJSIOUIEH €CTECTBEHHO-HAYYHOW KAPTHHBI
MHpa KaK OCHOBbl NPHUHSTHS PEHICHUWH B JKU3HEHHBIX U IPOU3BOJCTBEHHBIX CHUTYalMSX,
OTBETCTBEHHOI'O ITIOBEJICHUS B IIPUPOIHOM CpeJIe.

3agaun yuyeOHOro mpeamera:

1) chopmupoBaTh NMOHMMAHHE 3aKOHOMEPHOCTEH IPOTEKAHUS XUMUYECKUX IPOLECCOB U
ABJICHUM B OKpyXarolleld cpeae, UEJOCTHOW HAayyHOM KAapTUHBI MHpPA, B3aUMOCBSI3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS TMPOBOJUTH pPACUETHl MO XHUMHUYECKUM (opMyllaM U YpaBHEHHUSAM
XUMHYECKMX  peakluid, T[JaHUpOBaTh U  HMHTEPIPETHPOBATH  PE3YIbTAThl  XUMHUYECKHX
DKCIIEPUMEHTOB,

3) copmupoBaTh HABBIKM MPOBEACHUS XMMHYECKHX SKCIIEPUMEHTAJIbHBIX HCCIEAOBAHUN C
co0uTr0/IeHHeM IIpaBuJiI 0€30MacHOro OOpPAIeHHUs C BEIECTBaMU U J1a00paTOPHBIM 000pYyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAIU3UPOBATh, OLEHUBATh, IPOBEPSTh HA JOCTOBEPHOCTh U 00001IaTh
UHPOPMALIHMIO XUMUYECKOTO XapaKTepa U3 Pa3INuHbIX HCTOUHUKOB;

5) chopMupoBaTh YMEHMSI IPOTHO3UPOBATH MOCIEACTBUSI CBOEH JESATENbHOCTH U XUMHUECKHUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopmMHupoBaTh NOHMMaHUE 3HAUUMOCTH JIOCTHIKEHUN XMMHYECKOH HAyKH U TEXHOJIOTHH
JUISL Pa3BUTHS COLMAILHON U MPOU3BOJICTBEHHOMN cdep

Y4eOublii mpenmer «Xumus» odecrneynBaeT GopMHUpOBaHHE OOIIMX KOMIIETEHIUI MO BCEM
Bugam JnestenbHocTH DPI'OC mo cmenmansHoctH 09.02.07 MHpOpMAnMOHHBIE CHCTEMBI H
nporpammupoBanue. Ocoboe 3HaueHne y4eOHbIN npeaMeT uMeeT npu GOPMUPOBAHUU U PA3BUTHHU
oomux komnerennuit OK 01, OK 02, OK 04, OK 07

Koxu IlnanupyemMsle pe3y/ibTaThbl OCBOCHHUS Y4eOHOI0 IpeaMeTa

HAaUMeHOBaHHe

(popmupyembIx

KOMIIeTeHIHI Oo0mue JAucuunimHapHbie(npeaMeTHbIE)
OK 01. Bsi6bupars B YacTH TPYAOBOIO | - BIAJETh CUCTEMON XMMHYECKHX
CIOoCOOBI peleHus BOCIIUTAHMSA: 3HaHUH,  KOTOpas  BKJIIOYAeT:
3a1a4y - TOTOBHOCTb K TPYyZy, OCO3HAHHE | OCHOBOIOJAraroIne MIOHATHS
npogeccuoHaIbHON LIECHHOCTH MacTepcTBa, | (XUMHUYECKUM  3JIEMEHT,  aToM,
JESATEIILHOCTH Tpyznoooue; AJIEKTpOHHAst 000JI0UKa aTroma, s-,
IPUMEHHUTENBHO K - TOTOBHOCTh K  aKTHBHOH | p-,  0-3JEKTpOHHBIE  OpOHTAIH
pa3INYHbIM JIESITEIBHOCTH TEXHOJIOIMYECKON U | aTOMOB, VIOH, MOJIEKYJIa,




KOHTCKCTaM

COLIMAJIbHOU HaIIpaBJIICHHOCTH,
CIOCOOHOCTh MHULMUPOBATh,
IUIAHUPOBaThb M CaMOCTOSATEIbHO
BBITOJIHATH TAKYIO JEATCIBHOCTD;

- HMHTEpeC K pas3IHYHBIM cdepam
npodeccuoHaIbHON
JIeSATEIILHOCTH,

OsiajeHne  yHHBepPCaJIbHBIMH
Y4eOHbBIMH  TO3HABATEJbHBIMHU
JeHCTBUSIMH:

a)0a3oBble JIOTHYecKue
JelCcTBHSA.

- CaMOCTOSITEIIEHO
bopMyIHpOBaTH u
aKTyaJIu3UpOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAaHABJIMBATh CYLICCTBEHHBIN
NMpU3HAK WJIM OCHOBaHUS IS
CpaBHEHHs, KIACCUPUKAINH H
0000111eHN;

- ONPEACIIATh UENU JESITENbHOCTH,
3a7laBaTh IMapaMeTpbl U KPUTEPUU
HX JIOCTH KCHHS,

- BBIABJISATH 3aKOHOMEPHOCTU U
MIPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBICHUSX;

- BHOCHUTb  KOPPEKTHUBBHI B
JIESTEIbHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJbTATOB LIENAM,
OIICHUBATh PUCKH TOCIEACTBUI
JIESATCILHOCTH;

- pa3BUBaTh
MBIIIJICHUE npu
JKU3HEHHBIX TTPo0sieM
0) 0a30BbIe MCCIEI0BATEILCKHE
JeHCTBUA:

- BIAJACTh HaBBIKAMHU Y4e€OHO-
HCCIIEIOBATENILCKOW W TPOEKTHOU

KpEaTUBHOE
pelIeHnn

JIEITENbHOCTH, HaBBIKaMH
paspelieHus mpooieM;

- BBISABIISITH MIPUYUHHO-
CJIEICTBEHHBIE CBSI3U u
aKTyaJIN3UPOBATH 3a1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PELICHUS,
HaXOJUTh aApTyMEHTHI TSt
JI0KA3aTeJIbCTBA CBOUX
YTBEPKICHHIA, 3aJ1aBaTh

napamMeTpbl ¥ KpUTEPUH PEIICHUS;
- aHaAJIM3HUPOBATh MOJyYEHHBIE B
XoJe peleHus 3a1aun
pe3yibTaThl, KPUTUYECKH
OLICHMBATh HX JOCTOBEPHOCTb,

BaJICHTHOCTb,
ANEKTPOOTPHULIATEIIBHOCTb,
CTENEHb OKUCIICHHUS, XUMUYECKas
CBsI3b, MOJb, MOJIApHas Macca,
MOJIIDHBIA  00BEM, YIJIEPOJHBIN
CKeJeT, (PyHKIMOHANbHAsA TpyIIa,
paaukan, U30MEpHus, H30MEpHI,
TOMOJIOTUYECKUHA Ppsil, TOMOJIOTH,
YIJIEBOJOPOAbI,  KUCIOPOA- U
a30TcozepKallue COEIMHEHMUS,
OHMOIOTHYeCKH AKTUBHBIC
BemiecTBa  (yrJeBOIBL,  KHPHI,
Oenmku),  MOHOMEp,  IOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COEIMHEHMS, KpUCTaJUIMYECKas
pemieTka,  TUMBl  XUMHYECKUX
peakuuit (OKHCTTUTENBHO-
BOCCTAaHOBHUTEJIbHBIC, IK30-U
SHIO0TEPMUYECKHE, peakuuu
HOHHOTO  OOMEHa),  pacTBOD,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS JTUCCOLIMALINS,
OKUCITUTEND, BOCCTaHOBUTEb,
CKOpPOCTb XHMHYECKOW pPEaKLHH,
XMMHUYECKOE PaBHOBECHE), TEOPHUH
U 3aKOHBI (TEOpHUS XUMHUYECKOTO
CTPOEHMSI OPTaHMYECKHX BELIECTB
AM. byrtnepoga, TEeOpHs
ANEKTPOJIUTUYECKON
JYCCOLMAaIuH, MEPUOANYECKHI
3akoH J[.MI. MennaeneeBa, 3akoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN
S3bIK  XUMHH, (DAKTOJIOTUUECKHE
CBEJICHUS O CBOICTBaxX, COCTaBe,
MOJTy4YEeHU U " 0e30macHOM
UCII0JIb30BaHUU BAYKHEUIINX
HEOPTraHWYECKNX U OPTaHMYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU
JIeATeTLHOCTH YeJIOBEKa,

- YMETh BBISBISITh XapaKTEpHbIE
MIPU3HAKU " B3aNMOCBSI3b
W3YYEHHBIX TOHATUNA, MPUMEHATH
COOTBETCTBYIOIINE TOHITHS TIPH
ONHUCAaHUU CTPOCHHUS U CBOWCTB
HEOPTraHWYECKNX U OPTaHMYECKHUX
BEIIECTB U UX NPEBPALLCHUN;
BBISIBIIATH B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C MOHSATUSIMHU
U TOPEICTaBICHUAMH  JPYIHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;




MIPOTHO3HPOBATH
HOBBIX YCJIOBHSIX;
- yMeTh MEPEHOCUTh 3HAHUS B
MMO3HABATEIIBHYIO U MPAKTHYECKYIO
00J1aCTH KU3HEICATCIHEHOCTH;

- YMETh UHTETPUPOBATh 3HAHHS U3
pa3HBIX MIPEIMETHBIX 00JIACTEH;

- BBIABMIaTb  HOBBIE  HJEH,
npeajiaraTh OpUTHHAIILHBIC
MOAXObI U PEIICHHS;

- CIIOCOOHOCTh X MCIOJIb30BaHUS
B ITO3HABATEIIFHOM M COIUAJIbHOM
MIPAKTUKE

HU3MCHCHHC B

- yMETh UCII0JIb30BaTh
HaVMEHOBAHMS XUMUYECKHUX
COEMHEHU I MEXKIYHAPOIHOTO
coro3a TEOPETUYECKOU u
MPUKIAAHON XUMUH "
TPUBUAIIbHBIE Ha3BaHUsA
BOKHEHIIIUX  BEIHICCTB  (ITHIICH,
alleTWsieH,  TIMuepuH,  QeHon,
dbopmanbaerun, yKCYyCHas
KHCJIOTA, TIJIMLHMH, YrapHbId Tas,
YIJIEKUACIIBIA ras, aMMHUAK,
raiieHass  W3BeCTb, HEralleHas
W3BECTh, IUTbEBas cola W
IPYTHX), COCTaBIATH (OPMYIIbI
HEOPraHUYECKUX U OPTaHMYECKHX
BEILIECTB, YPaBHEHUS XMUMHUYECKUX
peaknui, OOBSCHITh WX CMBICI,
MOATBEPKIAThH XapaKTEpHbIE
XMMHYECKHE CBOMCTBA BEUIECTB
COOTBETCTBYIOIIMMHU

OKCIIEPUMEHTAMH H  3aIUCAMHU
YpaBHEHUN XUMUYECKUX PEAKIUN;

- YMCTb YCTaHaBJIMBATb
MMPpHUHAJJIC)KHOCTD N3YUYCHHBIX
HCOPTraHNUYCCKUX U OPraHUuYCCKUX
BCIICCTB K ONIpCACIICHHBIM

KJIaccaM W TpynmnaM COEAWMHEHH,
XapakTEepU30BaTh HUX COCTaB U
Ba)KHEHTIIIIEe CBOMCTBA;
ONpenensiTh BHABl XMMHYECKUX
cBsi3ell  (KOBaJIGHTHAas, WOHHAas,
MeTaJjuInuecKas, BOJIOPOJTHAS),
TUTIBl KPUCTATUYECKUX PEIMIETOK
BEILIECTB; KJaccuuIMpoBaTh
XUMUYECKHUE PEaKIINH;

- chopmupoBaTh MpeACTaBICHUS:
0 XHMHUYECKOW COCTaBIISIOLICH
€CTECTBEHHOHAYUYHOU KapTHUHBI
MHpa, POJU XUMHUU B TIO3HAHHUH
SIBJICHUI MIPUPO/IBI, B
(GOpPMHUpPOBAHWHM  MBINIUICHUS] U
KYJIbTYpbI JUYHOCTH, ee
(YHKIIMOHATBFHOH ~ TPAaMOTHOCTH,
HEOOXOMUMOM  JNisi  peIIeHUS
MPaKTUYECKHUX 3a/1a4 u
AKOJIOTUYECKU 000CHOBaHHOTO
OTHOIIICHUS K CBOEMY 3JI0POBBIO U
MPUPOAHOM Cpelie;

- YMETb MPOBOJIUTH PACUETHI 11O
XUMUYECKUM (opMysIaM U
YPAaBHEHUSAM XUMHUUYECKHX PEaKLIni
C MICTIOJIh30BaHUEM (PU3UIECKUX




BEJIMYMH, XapaKTCPUIYIOIIUX
BEIIECTBA C KOJIMYESCTBEHHOU
CTOPOHBI: MaccChl, 00beMa
(HOpMaJbHBIC YCIIOBHS) Ta30B,
KOJINYECTBA BEILIECTBA;
UCIIOJIb30BaTh CHCTEMHbBIE
XUMHUYECKHUE 3HAHUS JUIS
NPUHATHUS PEIICHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX

IPUMEHEHHEM
OK 02. Mcnonp3oBath | B 00/1aCTHLHIEHHOCTH HAY4YHOIO | - YMETh MJIAaHUPOBATH u
COBpPEMEHHbBIE MO3HAHMS: BBITNIOJHATH XUMHYECKUN
CpEACTBA MOUCKA, - c(hOpMUPOBAHHOCTD | IKCIIEPUMEHT (npeBpaieHus
aHaiu3a u MHUPOBO33PEHUS, OpraHWYECKUX  BELIECTB  MpH
UHTEPIIPETaluU COOTBETCTBYIOILIETO HArpeBaHuM, MOJy4YCHHE STUJICHA
uH(pOpMaIIUU U COBPEMCHHOMY YPOBHIO Pa3BUTHS | I HW3YYCHHE  €ro  CBOIICTB,
nH(pOpPMallMOHHbBIE HAyKH 1 OOILIECTBEHHOM MPAKTUKH, | KAUeCTBEHHbBIC peakuuu Ha
TEXHOJIOTHH IS OCHOBaHHOTO Ha JINAJIOTe KYJIbTYp, | adbJACTUABI, KpaxMall, YKCYCHYIO
BBITIOJTHEHHUSI 3a/1a4 CIOCOOCTBYIOIIETO OCO3HAHHUIO | KUCJIOTY; JeHarypauus OeJIKoB
npodeccCuOHaATBLHON CBOCTO MECTa B TMOJUKYJIBTYPHOM | IIPH HarpeBaHuH, I[BETHBIC
JEeSITEIIbHOCTH MUDE; peakiuu  OENKOB;  MPOBOJIUTH

- COBEPIIICHCTBOBAHHUE SI3BIKOBOM U | PEAKITUU WOHHOTO oOMeHa,

YUTATEIbCKOM  KYIbTYpPbl  Kak | ONpPEeNsTh cpeny BOJIHBIX

CpEIICTBA B3aMMOJCHCTBHSI MEXIY | paCTBOPOB, KaueCTBEHHBIC

JXOJIBMU U ITIO3HAHUS MUPA;
- OCO3HaHWE LIEHHOCTH Hay4YHOU
JIeATEIbHOCTH, TOTOBHOCTH

OCYIIECTBISATh ~ MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO
JIEATENIbHOCTh UHJIMBUAYAIIBHO U B
IPYIIIE;

OBiageHue  YHUBEPCAJbHBIMH
Y4eOHBIMH  TO3HABATEJIbHBIMU
JeHCTBUSIMM:

B) padoTta ¢ nHpopManmei:
- BJIAJCTH HABBIKAMH ITOJIYUCHUA

uHpOpMALlUM U3  HUCTOYHHKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIIBHO
OCYILIECTBIIATh  IIOMCK, aHaju3,
CHUCTEMATH3ALNIO u
UHTEPIIPETALMIO uHpOpMaLuu
pa3aMyYHbIX BUIOB U (opMm
IIPEICTABIICHMS;

- CO3JaBaTb TEKCThI B Pa3JIMYHBIX
(I)opMaTax C Y4YC€TOM Ha3HA4YCHUMA

uH(popManun " LIEJIEBOM
ayJUTOpHUH, BBIOHpast
ONTHMAIIBHYIO bopmy
IPEJCTABICHUS U BU3yalU3aluH;

- OLCHUBATb  JOCTOBEPHOCTb,

JETUTUMHOCTb HMH(OpMAIUH, e

peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpUA-aHUOHBI, Ha KaTHOH
aMMOHMUS; pemarb
OKCIIEpUMEHTABHBIE 3a/laud 10
TeMaM "Metannsr" u
"HemeTannbl") B COOTBETCTBUU C
IpaBUIaMU TEXHUKU
0e30MmacHOCTH TNpU OOpallleHuu ¢

BEIIeCTBAMM M JaOOPaTOPHBIM
0o0opyIoBaHHEM;  TIPEJICTABIATH
pe3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIUX
peakuuii  u bopMynupoBaTh
BBIBOJBI ~ HAa  OCHOBE  OJTHUX
pe3yJIbTaToB;

- YMETh AHAIN3UPOBATh
XUMHYECKYIO uH(popMaLuio,
MI0JIy4aeM YO u3 pa3HbIX

HUCTOYHHKOB (CPEACTB MacCOBOMU
uHpopmanuu, cerb HHTEpHET H
ApyrHe);

- BJIaJIETh OCHOBHBIMU METOJIaMHU
HAyYHOTO TIO3HAHUS BEMIECTB W
XUMHAYECKAX SIBJICHU I
(mabmroieHue, HU3MEpPEHHE,
HKCIIEPUMEHT, MOJICTTHPOBAHHE);




COOTBCTCTBUC IIpaBOBbBIM u
MOPAJIbHO-3THYECKUM HOpMaM;

- UCIOJIb30BATh cpeacTBa
UH()OPMAIIMOHHBIX u
KOMMYHUKAIIMOHHBIX TCXHOJIOT ni
B penieHun KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX 3amaq c
coOIoieHNEM TpeboBaHUi
SPrOHOMHUKH, TEXHHUKH
0e30IacHOCTH, TUTHCHEI,

pecypcocOepekeHrs, IPaBOBBIX U
THYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacHOCTH;

- BJIAJICTh HaBbIKAMU
pacro3HaBaHUs u 3aILUTHI
uHpopManuy, WHPOPMALMOHHOM

0e30macHOCTH JIMYHOCTH,

- YMETb IPOBOAUTH PACUETHI I10
XUMHUYECKUM bopmyiam u
YPaBHEHUSAM XUMUYECKUX PEAKLIUI
C HCMOJb30BaHUEM (PUIUYECKUX

BEJIMYHH, XapaKTePU3YIOIIHX
BEIIECTBA C  KOJMYECTBCHHOM
CTOPOHBI: MAacCBhlI, o0Bema
(HOpManbHBIE  YCJIOBHS) Ta3oB,
KOJIMYECTBA BEIIIECTBA;
UCTIOJIb30BaTh CHCTEMHbIE
XUMHYECKHE 3HAHHS TUTST

MNPUHATHS PELICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYaITUsX,
CBSA3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATH U
pabortatsb B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH u
CaMOOIIPEIEICHHUIO;

-OBJIaJICHUE HaBbIKaMH Yy4eOHO-
HCCIIE0BATENIBCKOM, IPOCKTHOU U
COLIMAJILHOW JEATEIIBHOCTH;
OsiaieHHe  yHUBepCaJIbHBIMH
KOMMYHHKATHBHBIMH
NeUCTBUAMM:

0) coBMecTHas 1eSITeJIbHOCTD.!

- T[OHUMaTh M  UCHOJb30BaTh
IpPEeUMYIIECTBA  KOMAaHIHONM U
UHAUBUAYAJIbHON pabOThI;

- TPHUHHUMATh LEIHM COBMECTHOMN
JeSITeIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATh JEHCTBUS IO €€
JOCTHKEHHUIO: COCTABJIATh IUIAH
JEUCTBUM, pacIpeneisiaTb poJid ¢
y4€TOM  MHEHMH  Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl
COBMECTHOM pabOTHI;

- KOOpAWHHUPOBATb M BBIIOJIHATH
paboTy B YCIOBHSIX pEaIbHOTO,

BUPTYaJIbHOI'O u
KOMOMHHPOBAHHOTO
B3alMOJEICTBUS;

- OCYWIECTBJIATh  TO3UTHUBHOE
CTpPaTEerMueckoe  IOBEJEHUE B

Pa3IMYHBIX CHTYAIHsIX, IPOSIBIIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITH
MHUIINATABHBIM

OBiaieHHe yHUBeEpPCAIbHBIMH
PeryJisiTHBHBIMM J€HCTBUSIMH:

r) IpuHATHE Cce0sl W JPYrux

- YMETh
BBIIIOJIHATH

IUIAHUPOBATH U

XUMUYECKUN
JKCIIEPUMEHT (npeBpartueHus
OpraHMYeCKHX  BELIECTB  IpH
HarpeBaHuM, IOJy4YEHHE >STUJIEHA
U M3y4YeHUE  €ro  CBOICTB,
KayeCTBEHHbIE peakuuu Ha
aJIBJIETUIBI, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JeHaTypauus OelKoB
npu HarpeBaHuH, L[BETHBIE
peakuuu  O€NKOB;  MPOBOJIUTH
peakuuu HMOHHOT'O oOMeHa,
ONpeaensiTh cpeny BOJIHBIX
pacTBOpOB, KaueCTBEHHbBIE
peakuuu Ha cyiabpar-, kKapOoHAT-
U XJIOpUA-aHUOHBI, Ha KaTHOH
aMMOHHUS; peuiarb
DKCIEPUMEHTAJIbHBIE 3a/aydl  II0
TeMaM "Metabt" u
"Hemerannsl") B COOTBETCTBHM C
MpaBUJIaMU TEXHUKU
0e30macHOCTH TpH OOpaIleHUH C
BellecTBaMH U J1a00paTOPHBIM
000OpyIOBaHUEM;  TPEICTABIAThH
pe3yNbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (opMme 3amucu
ypaBHEHUU COOTBETCTBYIOIIHAX
peakmuii U (QOpPMYIUPOBATH
BBIBOJIBI HAa  OCHOBE  JTHUX
pE3yJIbTaTOB




JIoaeii:

- MIPUHUMATh MOTHBBI u
apryMEeHTbl JpYyrux JIIOAECH IIpu
aHaJu3e pe3ynbTaTOB

NESITEIIbHOCTH;
- MPU3HABATh CBOE MPABO U MPaBO
JIPYTHX JIFOJICH HA OLTHOKHY;

- pa3BHBaTh CITOCOOHOCTH
MOHUMATh MUP C TIO3HUIHU JPYTOTrO
YeJI0BeKa;

OK 07.
CopeiicTBOBaThH
COXPaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIIMMaTa,
MIPUHLHUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
elcTBOBAaThH B
Ype3BbIYAHBIX
CUTyaIUsAX

B o0y1acTH 3K0JI0THYECKOT0
BOCIIMTAHHS:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKON KYJIBTYpBI,
IMOHWMAaHUE BIHMSHHUSA COIHAJIBbHO-
SKOHOMHYECKMX MPOLIECCOB Ha

COCTOSIHUE IIPUPOTHOMN u
COLIMAIIBHOM  Cpellbl, OCO3HAHHE
rJ100aTEHOTO Xapaktepa

AKOJIOTUYECKUX TTPOOIIEM;
- TUTAHUPOBAHUE M OCYIIICCTBICHUE
JIEMCTBUIM B OKpYyXarouleu cpeje

Ha OCHOBE 3HAHUA neneun
YCTOHYHMBOTO pa3BUTHUSA
YyeJIOBEUECTBA;

aKTUBHOEC HENPUATHE JEHCTBUM,
MIPUHOCAIIMX BpPEI OKpYyXKarolen
cpene;

- yMEHHue IIPOTHO3UPOBATH
HEeOJIaronpusITHbIE KOJIOIMYECKHe
MIOCJICJICTBHSL  ITPEANIPUHUMAEMBIX
JIEUCTBHM, NIPEAOTBPALLATD UX;

- pacimpeHue OTbITa
JESATEIIBHOCTH 9KOJIOTMYECKON
HaIpPaBJIEHHOCTH;

- OBJIQJICHHE HaBbIKAaMU Yy4eOHO-
HCCIIEIOBATENILCKOM, MTPOEKTHON U
COIIMAJIbHOM JIeATEIILHOCTH;

- copmupoBaTh NpeACTABICHUS:
0 XHMHUYECKOW COCTaBIIIOLIECH
€CTECTBEHHOHAYYHOM KapTUHBI
MHpa, POJM XUMHUU B TO3HAHUU
SIBIICHUH IPUPO/IBI, B
GbOpMUPOBAaHUM  MBIIUICHUS U
KYJIBTYPBI JUYHOCTH, ee
(GYHKIIMOHATBHOW  TPAMOTHOCTH,
HEOOXOIUMOM  JJii  pelIeHUs
MPAKTUYECKUX 3a/1a4 u
9KOJIOTUYECKH 000CHOBAaHHOTO
OTHOIICHMS K CBOEMY 3/I0POBBIO U
MIPUPOAHON CpelE;

- yMeTb coOdroAaTh IpaBHIIa
HKOJIOTMUYECKH  L€IeCO00pa3HOro
MOBECHUA B OBITY W TPYIOBOU
JIeATeTLHOCTH B HEeJsTX
COXpPAaHEHHUsI CBOETO 3J0pPOBbs H
OKpY’KaoIle NPUPOIHON Cpensl;

YUYUTBIBATH ONAacCHOCTh
BO3JCHCTBHUSI Ha JKHUBBIC
OPraHU3MBbl ONIPENEIEHHBIX
BEIIESCTB, MoHUMas CMBICH
mokaz3atTens MpEeAEIbHON

JIOITyCTUMOW KOHIIEHTPALlUH




B pamkax nporpamMmbl yueOHOTO TIpeaMeTa 00yJaroIMMICS OCBAUBAIOTCS TUYHOCTHBIC
(JIP) B cootrBeTcTBUU ¢ TpeboBanusmu ®I'OC COO.

Kon
JIMYHOCTHBIX
pe3yJbTaToB
peanu3anuu
NMPOrpaMMblI
BOCIIHTAHUSA

JINYHOCTHBIE Pe3yJbTAThI
peaiu3alnuu NporpaMMbl BOCIIUTAHUS

JIP 1

Oco3Haronmii ceds rpakJaHHHOM M 3aIlIUTHUKOM BEIMKOW CTPaHBbI.

JIP 2

[TposiBnsitolIUil  aKTUBHYIO TPAXJAHCKYIO MO3ULHUIO, JIEMOHCTPUPYIOIIUN
MPUBEP)KEHHOCTh MPUHLUNAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH,
SKOHOMHMYECKH AaKTHBHBIH W  YYaCTBYIOIIMM B  CTYIACHUYECKOM U
TEPPUTOPUATLHOM  CaMOYIpaBIE€HWHW, B TOM YHUCIE€ Ha  YCJIOBUSAX
T0OpPOBOIBYECTBA, MPOAYKTHUBHO B3aMMOJACUCTBYIOUIMI W YYacTBYIOUIMI B
JIEATETLHOCTH OOIIECTBEHHBIX OPTaHU3aInH.

JIP 3

Cobmroaronuii HOpMbI MPABOMOPSAKA, CASAYIOUINI HaeaiaM I'paXk1aHCKOTrO
oOmrecTBa, obecneyeHus OE30MAaCHOCTH, MpaB W cBOOOA rpaxaan Poccum.
JlosiIbHBIN K YCTaHOBKAM W TPOSIBJICHUSAM MPEICTABUTENICH CYOKYIbTYP,
OTJII/I‘IaIOIlII/If/'I ux orT rpyHH C I[eCTPYKTI/IBHI)IM U ICBUAHTHBIM ITOBCIACHHUCM.
JIeMOHCTpHUPYIOIIUI HENPHUITHE U TPEAYNPESKIAIONINNA CONUAIBHO OMacHOEe
MOBEJICHNE OKPYKAIOIINX.

JIP 4

[TposiBnsromuii. ¥ JEMOHCTPUPYIOIIMH  yBaXXeHHE K JIIOAAM  Tpyla,
OCO3HAIOMIMK  [EHHOCTh  coOcTBeHHOTO  Tpyaa. Crpemsmuiics K
(GOpMHpOBAHHIO B CETEBOM Cpefe JIMYHOCTHOIO U MPO(eCcCHOHAIBLHOIO
KOHCTPYKTUBHOI'O «LIU()POBOTO CIEIa».

JIP 5

JeMoHCTpUpyIOLIIMI MPUBEPKEHHOCTh K POJHON KYJIbTYpE, UCTOPUUYECKON
naMaTH Ha OCHOBe JoOBM K PomauHe, pogHoMy Hapoay, Majol poJaMHE,
NPUHATUIO TPAJUIMOHHBIX IEHHOCTEHN MHOT'OHAIIMOHAJIBHOTO HapoJa
Poccun.

JIP 6

HpOHBJ’IHIOH.IPIfI YBAXKCHHUC K JIOAAM CTApHICTrO IIOKOJICHUA W T'OTOBHOCTH K
Y4aCTHIO B COHI/IaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBHIKCHUAX.

JIP 7

OCO3H3.IOHIHI>’I IMPUOPUTECTHYKO HCHHOCTHL JIMYHOCTU YCJIIOBCKA, yBa)KaIOH_II/Iﬁ
CO6CTB€HHYIO N Y9YXKYIO YHUKAJIBHOCTH B PA3JIMUYHBIX CUTYyallUAX, BO BCCX
Q)opMaX N BUAAX JCATCIIbHOCTH.

JIP 8

[IposiBnsromnidc M JEMOHCTPUPYIOLIMM  yBa)KEHHE K IPEACTABUTEISIM
Pa3JIMYHBIX 3THOKYJIBTYPHBIX, COLIMANBHBIX, KOH(ECCHOHAIbHBIX U HHBIX
rpynn. ConpuyacTHBIH K COXpPAaHEHHWIO, MPEYMHOXXEHHUIO W TPaHCIALUU
KYJIbTYPHBIX TpPAaJULMA M LEHHOCTEH MHOIOHALMOHAIBHOIO POCCUICKOIO
rOCyapcCTBa.

JIP 9

Colmroaromuyii ¥ MponaraHJIuPYyIOIIUi MpaBuiia 3I0pOBOr0 U OE30MacHOTO
oOpa3a IKU3HHU, CIOpPTA; MNPEAYNPEKIAOMMNA JTHUOO MPEOI0JICBAOIINN
3aBUCUMOCTHU OT aJIKOI'OJisi, Ta6a1<a, IMCUXO0AKTUBHBIX BCIICCTB, a3apTHBIX UIP
u T.4. CoXpaHSOMHA TCUXOJIOTHYECKYI0 YCTOMUMBOCTh B CHTYaTMBHO
CJIOKHBIX W CTPEMUTCIIBHO MCHAIOIMUXCA CUTyallusIX.

JIP 10

3a0oTAmumiics O 3alUTe OKpYXarolled cpelbl, COOCTBEHHOW M UYKOi
0€30I1aCHOCTH, B TOM 4YHUCIIE IU(PPOBOI.

JIP 11

[TposiBnsitomuii  yBaX€HHE K OCTETHYECKHM IEHHOCTAM, OOIaJaronuit
OCHOBaMH ICTETUYECKOU KYJIbTYPHI.

JIP 12

[IppuHUMaOIIMI CEMEMHBIE LEHHOCTH, TOTOBBIM K CO3JAHUID CEMbU U
BOCIIMTAHUIO JIETEH; TEMOHCTPUPYIONIMI HENPUITUE HACUIIUSI B CEMbE, YXO/1a
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oT pO,Z[HTCJIBCKOﬁ OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHUM CO CBOHUMHU
JCTbMH U UX (1)I/IHaHCOBOFO COACPIKAHUS.

JInyHOCTHBIE Pe3yJIbTAThl PeaJiM3alui NPOrpaMMbl BOCIIUTAHUS,

OonpeaecJICcHHbIC OTPAaCJI€BbIMU TpeﬁoBaHI/IﬂMI/I K 1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTH

JIP 13

JemoHcTpupyomuii ymenue 3h(GpeKkTUBHO B3aMMOJICIICTBOBATh B KOMaH/IE,
BECTHU JIMAJIOT, B TOM YHKCJIE C UCIOJIb30BAaHUEM CPEJICTB KOMMYHHKALIUU

JIP 14

JleMoHCTpUpYIOIINIA HABBIKK aHAlIM3a U UHTEepIIpeTaluy HHPOpMaAIUU U3
Pa3IMYHBIX UCTOYHUKOB C YYETOM HOPMATUBHO-TIPABOBBIX HOPM

JIP 15

JIeMOHCTPHUPYIOIIHH TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM
qucIie caMo00pa3oBaHMUIO, Ha MPOTSHKEHUN BCEH JKU3HH; CO3HATEIILHOEC
OTHOIICHUE K HEMPEPHIBHOMY 00pPa30BaHMIO KaK YCIOBHIO YCIICITHON
po(ecCHOHANBLHOM U 00IIIECTBEHHOH IeITEeIHLHOCTH.

JInyHOCTHBIE Pe3yJbTAThl PeaJIM3aluu NPOrpaMMbl BOCIIUTAHUS,

ONnpeacJCHHbIC KIIIOY€BbIMH paﬁoTonaTenﬂMu

JIP 16

CoOTBETCTBYIOUINI OXHIaHUAM paboTOAaTENeii: KpeaTUBHO MBICISIINIA,

3¢ (}HEKTHBHO COTPYAHUYAIONINI C APYTUMHU JIFOIEMUA, OCO3HAHHO
BBIMOJHSIONINH nTpodeccruoHanbHbIe TPEOOBaHUS, paCIpeIesIONINI BpeMs U
JIpyrue pecypcesl Uil BBIIIOJHEHHUS IIOCTABJICHHOMN 3a1a4y B YCTaHOBJICHHBIN
CPOK, OTBETCTBEHHBIH, TUCHUIIIIMHUPOBAHHBIN, LIE€J€YCTPEMIICHHBIH,
CTPECCOYCTONYMBBIN.

JIP 17

JleMOHCTpHpYIOLIUil KYIbTYpy PeUH, B TOM YHCJE B JIETOBOM
HepenucKe/IeperoBopax, CioCOOHBIN MPE3EHTOBATH Ce0s U MPOTYKT
npodecCuOHAIbHON e TEIbHOCTH

JIMYHOCTHBIE peE3yJIbTaThbl

peajim3anuu nNporpaMmsl BOCIIUTAHUS, OIIPEACTCHHBIC Cyﬁ'beKTaM]/l

05p330BaTeJ'IbHOF0 Impoiecca

JIP 18

JeMoHCTpupyIOnuii CioCOOHOCTH UCIIOJIB30BaTh B IM(POBOI cpere
pa3iuuHble HU(POBBIE CPEACTBA, MTO3BOJSIONINE BO B3aUMOJICHCTBHUH C
JPYTUMHU JIFOJIbMHU JOCTUTATh TOCTABJICHHBIX LEJIEH; MPELyTPEAK A0
COOCTBEHHOE U 4Y)K0€ JECTPYKTUBHOE MOBEJACHHUE B CETEBOM MPOCTPAHCTBE.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOT O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bun yaeOHOM paboThI

O0BeM B gacax

O0beM 00pa3oBaTeIbHOM MPOTrpaMMbl Y4eOHOTO TIpeIMeTa 78
O0beM paboThI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM

TEOpETHYECKOe 00yUeHne 40
MIPaKTUYECKHE 3aHATHS 38

nabopaTOPHBIE 3aHATHS

KOHTPOJIbHBIE paOOTHI

KypCOBO# MpoekT (paboTa) (ecim mperycCMOTPEHO)

CaMOCTOATCIIbHAA pa60Ta

[TpomexyTounas atTectanus B popme nuddepeHImpoBaHHOrO 3aueTa




2.2. TeMaTH4yeCKMil IJIAH U COJAepPKaHMe YUeOHOT0 NpeaMeTa

Koanl
KOMIIeTEeHIIHIA,
Coaep:xanue yue0HOro Mmatepuasia u ¢opMsbl OpraHu3anuu dbopmMupoBanu
HaumenoBanue O0beM
Pa31esioB U TeM eI TETLHOCTH 00YYA0IUXCS gacop | 1© KOTOPRIX
Crmocoo0cTByeT
3JIEMEHT
NPOrpaMMblI
1 2 3 4
OcHOBHOE coziepKaHne 78
Paznen 1. «OcHOBBI CTpOEHUS BEIIECTBA» 6
Tema 1.1. Conepxanue 6 OK 01
«CtpoeHue 1. | CoBpemennass mojenb cTpoeHHs: aToma. CHMBOJWYECKUM SI3bIK XUMHUU. XHUMHUYECKHUH JIIEMEHT. JIP 1
aTOMOB DnekTpoHHas KoHpuryparus aroma. Kinaccudukamus XMMHYECKUX 3JIEMEHTOB (S-, P-, O-31eMeHTHI). JIP 19
XUMHYECKHUX BanentHsle 5nexkTpoHbl. BaneHTHOCTh. ONEKTpoOHHas MPUPOAA XMMHUYECKOH cBsi3u. Oiekrpo- |4
JJIEMEHTOB U OTPHUIATEIILHOCTh. BUbl XUMHUYECKOH CBsI3U (KOBaJCHTHAs, HOHHAs, METAJUIMYECKas, BOJOPOIHAS) U
npupojaa crocoObI €€ 00pa3oBaHUsI.
XHUMUYECKOH B TOM umcIiie mpakTHYECKUX 3aHATUN 2
CBA3H» 1. | Pemenue 3amaHuii Ha WMCHOJIB30BAaHME XWMUYECKOW CHUMBOJMKM W Ha3BaHUH COEOUHEHHH I10
HOMEHKJIATYPE MEXKIYHAPOJTHOTO COK03a TEOPETUYCCKOW M MPUKIAJHON XWUMHH W TPHBHAIBHBIX
HA3BaHWM I COCTABJICHUS XUMHUYECKUX (DOPMYIN JABYXAaTOMHBIX COEAMHEHUU (OKCHUIOB, CYIb(PHUIOB,
TUAPHUIOB U T.IL.) ¥ IPYrMX HEOPTaHUYECKMX COEAMHEHUM OTAENbHBIX KiaccoB.IIpakTiuueckue 3aganus |2
Ha YCTAHOBJICHHE CBSI3U MEXKAYy CTPOCHHEM AaTOMOB XHMHUYECKHX OJJIEMEHTOB M MEPUOAMYECKUM
W3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COEIMHEHUH B COOTBETCTBHU C IIOJIOXKEHHEM
[lepronueckoi CUCTEMBI.
Tema 1.2. Conepxanue 2 OK 01
«Ilepuonnyeckuil | B ToM 4YHCIie IPaKTHYECKUX 3aHATUH 2 OK 02
3aKOH H Tabmuia 1. | Iepuoauueckas cucremMa xumuueckux osiaemeHtoB J[.M. Menneneesa. ®PuU3HUECKUN  CMBICT JIP3
M. [Tepuognueckoro 3axkoHa JI.MI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHYECKHUX JIP20
Menneneesa» 3JIEMEHTOB, O00pa3yeMbIX HMH IPOCTBIX W CIIOKHBIX BEIIECTB B COOTBETCTBHU C IIOJIOKEHHEM
XuMHUeckoro sjementa B Ilepwommdeckoil cucteme. MHUpOBO33peHUYECKOE M HaydHOE 3HaueHue |2

[Tepuomnueckoro 3akona J[.M. MenneneeBa. Ilporno3er [[.M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECCKUX sneMeHToB.Pemntenue MPAaKTUKO-OPUCHTUPOBAHHBIX TCOPCTUUCCKHUX 3aI[aHHI>'I Ha
XapaKTepU3alui0 XUMHYECKHX JJIeMEeHTOB «Mertaunyeckue / HEMETaJNIMYeCKHe CBOMCTBA,
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NEKTPOOTPHULATEILHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B IIEPUOANYECKON CHUCTeMe XuMUUYecKux anemeHToB .M. Menneneesay

Paznen 2. «XuMuueckue peakiumn»

10

Tema 2.1.
«Tuner
XUMHYICCKUX
peaKuuii»

Coneprxanue

1.

Knaccudukanus ¥ THIIBI XUMHUYECKUX PEaKIUi ¢ ydacTHeM HeopraHudeckux BemiecTB. CocTaBiieHUE
YpaBHEHUI pEaKIMil COEJUHEHHS, DPA3JIoKEeHUs, 3aMelleHUs, OoOMeHa, B T.4. PEaKIHil TOpeHws,
OKHCJIEHUSI-BOCCTAHOBJIEHHUSL. Y paBHEHUS OKHCJIEHUSI-BOCCTAHOBJICHHUSI. Crenenb OKHCJICHUS.
Oxkucinurens 1 BoccTaHOBUTENb. (COCTaBlIE€HHWE U YpPaBHUBAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOI0M 3JIEKTPOHHOro OasiaHca. OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B MPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KU3HEAEITEIIBHOCTU OPTraHU3MOB

B T0

M  YHUCIC IPAKTHYCCKHUX 3aHATHH

KonnuectBeHHbple OTHOLIEHHSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHUHU U PacdeThl 10
YPAaBHEHUsAM XHMHYECKMX peakuuid. Mosb Kak eJuHuIa KOoJaudecTBa BemecTtsa. MousipHas macca.
3aKOHBI COXpPAHEHHUS Macchl U SHEPruM. 3aKoH ABorajpo. MosspHbslii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTD ra3oB. PacueTsl 0 ypaBHEHUSM XMMHMUYECKUX PEAKLUN C MCIOIb30BAaHUEM Macchl, 00beMa
(HOpMaJIbHbIE YCIIOBHS) ra30B, KOJMUYECTBA BEIIECTBA

OK 01
JIP1
JIP 18

Tema 2.2.
«OIEKTPOIUTHYEC
Kasi JUCCOIHAaIus
Y HOHHBIA 0OMEH)

Conepxanue

1.

Teopus 3MEKTPOIUTHUECKON nucconrannu. VoHbl. DIeKTPOIUTHI, HEINEKTPOIUThI. Peakiiy noHHOTO
obmena. CocraBieHHEe peakLui HOHHOIO OOMEHa IyTeM COCTABJIEHUS MX MOJHBIX M COKpAIIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3aJJaHUsl HA COCTaBJIEHUE HOHHBIX peaKuil

B Tom uucne MPAKTUYCCKUX 3aHATUH

1.

«Tumpl XuMHUYECKHX peakmuii». VcciemoBanue THUMOB (MO COCTAaBY W KOJMYECTBY HCXOJHBIX H
00pa3yroIIUXCs BEIIECTB) U MPU3HAKOB XMMHUECKUX peakiuii. [IpoBeneHne peakinii HOHHOTO 0OMeHa,
oTIpe/IeJICHUE CPe/Ibl BOJHBIX PaCTBOPOB. 3aaHUs HA COCTABICHUE HOHHBIX PEaKIIHit

2.

CTpOeHI/IC BCIICCTBA U XUMHUUCCKHNEC PCAKIITNUN

OK 01
OK 04
JIP10
JIP15

Pazgen 3. ((CTpOCHI/IC U CBOICTBa HCOPTaHNYCCKUX BCIICCTB

16

Tema 3.1.

Conepxxanne

OK 01
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«Knaccuduxanmus,
HOMEHKJIaTypa 1
CTpOCHHE
HEOPTaHUYECKUX
BEIIECTBY»

[Ipenmer Heopranuueckoi xumuu. Kiaccudukanus HeopraHU4eCKuX BewecTB. [IpocThie U ClI0XKHBIE
BeuiecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCUABI, TUAPOKCUABI, KHCIOTBI, COJIH).
B3anMocCBs3p HEOpPraHMuYeCKMX BEIIECTB. ArperarHble COCTOSHHMS BewlecTBa. Kpucraminueckue u
amopdHble BemecTBa. THMBI KPUCTAIMYECKUX pPEIICTOK (aTOMHAas, MOJICKYJIsipHAs, HWOHHAs,
MeTaJlJIn4eckasi). 3aBUCUMOCTh (DM3MUECKHUX CBOMCTB BEUIECTBA OT THUIA KPUCTAIIMYECKON PEIICTKH.
3aBUCUMOCTb XMMHYECKON aKTHBHOCTH BELIECTB OT BUJA XMMHUECKOH CBSI3M U THUIIA KPUCTAININYECKON
pemietku. [IpuunHbl MHOrooOpa3us BelecTB

B To

M  YHCJIC ITPAKTUYCCKUX 3aHATHI

Homenkmarypa HeOpraHMYeCKMX BEIIECTB: HA3BAHNUE BEIIECTBA UCXOMIS U3 UX XUMHUYECKON (POPMYITBI
WIN COCTaBJIEHUE XUMHUYECKON (POPMYIIbI UCXO/Isl U3 Ha3BaHUs BEILECTBA [0 MEXTyHApOAHOMN
(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIIATYpE.

Pemienue mnpakTHyecKMX 3alaHUM MO Kiaccu(UKAMM, HOMEHKJIAType M XUMHUYECKUM (opMysiam
HEOpPraHMYECKHUX BEIIECTB Pa3jIMUYHBbIX KjaccoB (yrapHblil ra3, yrJIEKHCIbIM ra3, aMMHak, raiieHas
U3BECTh, HEralleHas W3BECTb, IHMTbEBas COJAa M JPYIUX): Ha3blBaTh U COCTaBIATH (POPMYJIBI
XUMHAYECKHUX BEIIECTB, OMPEEIIATh NPUHAICKHOCTh K Kiaccy. MICTOUHMKN XUMUYecKOi nHpopMarim
(cpenctB MaccoBoil mHpopmanuu, cetb MuTepHer u apyrue). Ilouck nHdopmanuu no Ha3zBaHUSM,
UJeHTHQUKATOpPaM, CTPYKTYPHBIM GopMysaMm

OK 02
JIP3

Tema 3.2.
«Du3nKo-
XUMHUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIECTB»

Cogepxanue yaueOHOTO MaTepuana

TeOpeTI/I‘ICCKOC o6yquI/Ie

1.

Mertamnbl. OOue ¢u3nyeckne U XMMHUYECKHe CBOMCTBAa MeTauioB. CrocoObl MosydeHus. 3HaueHue
METAJUIOB U HEMETAJUIOB B MPHUPOJE U JKU3HEAEATEIbHOCTU YelloBeKa W opraHu3moB. Kopposus
METAJUIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemerannel. OO6mue ¢usnueckue M XHMHYECKHE CBOICTBa HeMETauloB. TuUNMYHBIE CBOWCTBA
HemetasioB [V— VII rpynn. Krnaccuduxanus M HOMEHKJIAaTypa COEIMHEHUH HEMETaJUIOB.
KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B IPHPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB (OKCUIOB, THAPOKCUIOB, KUCIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUM,
BBICHINX OKCHJIOB U THAPOKCHUJIOB

HpaKTI/IquKI/Ie 3aHATUA

1.

CocraBneHrne ypaBHEHUN XUMHUYECKHX PEaKIHMM C Y4aCTHEM IPOCTBIX M CIOKHBIX HEOPTaHMYECKHUX
BEIIECTB: METAJJIOB M HEMETAJIOB; OKCHJOB METAJJIOB, HEMETAJUIOB U aM(OTEpHBIX 3IIEMEHTOB;
HEOPraHWYECKUX KHUCJIOT, OCHOBaHMM M aM(OTEpHBIX THIPOKCHJIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3yIOIUX UX CBOMCTBa.PelieHue MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha
CBOWCTBA, COCTaB, MOJyYEHHE U O€30M1aCHOE MCII0JIb30BaHHE BRXKHEHIINX HEOPraHMYECKUX BEIIECTB B

OK 01
OK 02
JIP 2
JIP7
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6BITy n HpaKTH‘IeCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

Tewma 3.3. Conepxanue 4 OK 01
«Anentupukanus | B ToMm uucie NpakTHYECKUX 3aHATHI 4 OK 02
HEOPTraHU4CCKUX 1. | «MnenTuduKamus HEOPraHMIECKUX BEILECTBY. OK 04
BCIICCTB» Pemrenue SKCIIEPUMEHTAJILHBIX 3aJ1a4 110 XUMHYECKUM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IIO JIP 15
pacro3HaBaHWIO ¥ TOJIYYEHUIO  COCOUHEHHMH  METAUIOB U HeMeTauloB.MneHTtuduxanus
HEOPraHMYECKUX BEIIECTB C MCIOJIb30BaHUEM MX (PU3MKO-XMMUYECKUX CBOMCTB, XapaKTEpHBIX
KayecTBEHHBIX peakiuii. KauecTBeHHble peakuuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KAaTHOH aMMOHUS
2. | CBoiicTBa HEOPTAHMYECKHUX BEIECTB
Pa3znen 4.CtpoeHune u cBONCTBAa OPraHUYECKUX BEILIECTB 24
Tema 4.1. Conepxanue 6 OK 01
«Knaccudukanus, | 1. | INosBieHue v pa3BUTHE OPraHMIECKON XUMUM KaK HayKu. [IpeameT oprannueckoit xuMmun. MecTo u JIP 8
CTpOEHHE U 3HAYEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
HOMEHKIIATypa XUMUYECKOE CTPOEHHE KaK IOPSIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIEHTHOCTH.
OpraHNYECKNX OCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OpraHMuecKux coeauHeHuii A.M. Byrneposa.
BEIIECTBY VYrnepoaHblii CKeNeT OpPraHuYecKOM MOJIEKYNbl. 3aBUCMMOCTb CBOMCTB BELIECTB OT XUMHYECKOIO
cTpoeHust Mojekyi. M3omepus u nzomepsl.llonarue o GpyHkuonansHoi rpynmne. Pagukan. [IpuHummne:
KJIacCU(PUKALIMM OpPraHMYEeCKUX COEeOUHEHHH. MeXayHapoaHas HOMEHKJIaTypa U IMPUHIUIIBI
HOMEHKJIATypbl ~OpraHM4eckux coenuHeHuid. [loHsTHe 00 a30TcoAep)KalMX COEIMHEHHSIX,
OMOJIOTMYECKH aKTHBHBIX BeIllecTBax (yriaeBojax, >Kupax, Oeiakax M Jp.), BBICOKOMOJEKYISPHBIX
COEAMHEHUSIX (MOHOMED, NOJIUMED, CTPYKTYPHOE 3BEHO)
B ToM uMcne npakTUYECKUX 3aHATHH 2
1. | HomeHkiatypa opraHMYeCKHX COEIMHEHUI OTIENIbHBIX KJIaCCOB (HACBIIIEHHbIE, HEHACBIILIEHHbIE U
apOMAaTHYeCKUe YIIIEBOAOPObI, CIIUPTHI, (PEHOIBI, AJIbJETHABI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.)
CocraBiieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BELIECTB OTAEIbHBIX
KJIACCOB, MCIOJb3Yysl MX Ha3BaHUSA 0 CHUCTEMAaTHYECKOW M TPUBHAIBHOM HOMEHKJIAType (STHIIEH,
aneTuiIeH, TIulepuH, (eHomn, GopMalbaeruj, yYKCyCHas KHCIIOTa, TMIMH). Pacdersl mpocreifeit
(opMyIIbl OpraHMYECKO MOJIEKYJIbI, HCXOJISl U3 3JIEMEHTHOI'0 cocTaBa (B %)
Tema 4.2. Copnepxanue 12 OK 01
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«CBolicTBa
OPraHU4YeCKUX
COEIUHEHUI»

OU3NKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COCAMHEHUH OTAEIbHBIX KJIaccoB (0COOEHHOCTH
KJIacCU(PUKAUM W HOMEHKIATyphl BHYTPH KJacca, TOMOJIOTMYECKUU psng W obOmas Qopmyna;
n3oMepusi; U3nUYecKre CBOMCTBA; XMMHUECKHUE CBOMCTBA; CIIOCOOBI MOJIY4YEeHHUS):

— MpeAesibHbIC YTIEBOAOPOAbl (JTKaHbl M LUKJIOATIKaHbl). ['OpeHre mMeTaHa Kak OJAMH M3 OCHOBHBIX
MCTOYHUKOB TEIIa B IPOMBIIIIEHHOCTH U ObITY. CBOICTBa MPUPOAHBIX YIIIEBOJAOPOIOB, HAXOXKACHHE B
MPUPO/JIC U TPUMEHEHUE AIKAHOB;

— HemnpeAenbHble (QJKeHbl, aJKUHBI M alKaJUEHbl) U apOMaTUYECKUE YIJIEBOAOPOIbl. ['opeHue
aleTUJICHA KaK KICTOYHUK BBICOKOTEMIIEPATYpPHOTO TIJIaMEHU JJISI CBAPKU M PE3KU METAJUIOB

— KHCTIOPOJICOIEPIKAIIUE COeTUHEHHS (CIIUPTHI U (PEeHOIBI, KapOOHOBBIE KUCIOTHI M A(UPHI, allbJETUIbI
U KETOHBI, XHUPBI, yriaeBoibl). [IpakThueckoe NpUMEHEHHE STUJICHTJIMKOJIA, TIUIEpHHA, (eHoa.
[Ipumenenue ¢opManbaeryuaa, ameranbieruia, YKCYCHOM KHCIOTHl. Mplla Kak COJU  BBICHIMX
KapOOHOBBIX KMCJIOT. MOoIIIMe CBOWCTBA MbLja

— a3oTcojepKalllue COEJUHEHUs (aMMHbBI M aMMHOKHUCIOTHI, Oenku). BblcOkoMoOneKyssipHble
COEMHEHUS (CMHTETUYECKHE U OMOJIOrMYeCKU-aKTUBHbIE). MOHOMEp, MONUMEp, CTPYKTYPHOE 3BEHO.
[Tonmumepu3zanust STHIIEHA Kak OCHOBHOE HaIPaBJIEHHWE €ro MCIOJb30BaHUA. l'eHeTnyeckas CBA3b
MEXJ1y KJacCaMy OpraHMYeCKUX COCIUHEHUM

B T0

M  YHUCJIC IPAKTHYCCKHUX 3aHATHH

CBolicTBa OpPraHUYECKUX COEJAMHEHUN OTHENbHBIX KJIAcCOB (TpUBHAJIbHAs U MEXIyHapoJHas
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJyYeHHsI): TIpe/iebHbIe (aJKaHbl U [IUKIIOAIKAHbI),
HenpeJienbHbIe (AIKEHBI, ATIKUHBI U aJIKaIu€Hbl) U apOMaTHYECKHUE YIIIEBOAOPO/Ibl, CIIUPTHI M (HDEHOJIBI,
KapOOHOBbIE  KHUCIOTBI M 3(QUpPbI, aIbAETUABl M  KETOHbl, aMUHBl M  aMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUs. 3aJaHUsl Ha COCTABJIEHUE YPABHEHMHM XUMHYECKHX pEaKIHUi C
y4aCTHEM OPTaHMUYECKUX BEIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBieHne cxeM peakuuid (B TOM 4YHCIE MO0 TMPEAJIOKEHHBIM IEeToYKaM IPEeBpalleHUi),
XapaKTepU3YIOIUX XUMHUECKHUE CBOMCTBA OPraHMUYECKUX COCTUHEHUH OTIENbHBIX KJIaCCOB, COCOOBI
X TIOJIyY€HUS M Ha3BaHME OPIraHUYECKUX COEIWHEHUIH M0 TPUBHAIBHON WM MEXIyHapOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIaType.Perienre npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha
CBOMCTBA OpraHMYECKUX COCIMHEHHUH OTIEIbHBIX KJIACCOB

B ToM 4pncne npakTUYECKHUX 3aHATHI

«IpeBpamieHnss OpPraHMYECKUX BEIIECTB NpH HarpeBaHum».llonmyueHne HTuiEeHAa M HU3y4YEHHE €ro
CBOMCTB. MoJenupoBaHrEe MOJEKYJT M XUMHYECKHUX TMPEBpallleHUd Ha MpUMEpPE HTaHa, STHIICHA,
alleTUJICHA U Jp.

OK 02
OK 04
JIP 12

Tema 4.3.
«neatudukarus

CogepxaHue yaeOHOTO MaTepuana

Teoperuueckoe oOydeHue

OK 01
OK 02




17

OPraHUYECKHUX 1. | buoopranuueckue coenuHenus. Ilpumenenue u Ouosoruyeckas poiib yriaeBoaoB. OKucieHue OK 04
BELIECTB, UX YIJIEBOJOB — MCTOYHHK JHEPrHMM JKUBBIX OpraHu3mMoB. OOJIaCTHM NPUMEHEHHS aMHHOKHUCIIOT. JIP21
3Ha4YCHHE U [IpeBpamienuss OenkoB mnumM B opraHusMme. buonoruueckue ¢GyHkiuu OenkoB. buonornueckue
[IPUMEHCHUE B ¢GbyHKIMHU XUpOB. PoJb opraHndyeckoil XMMUH B pelIeHUH po0JIeM MUIEBOM 6e301MacHOCTH
ObITOBOH U B ToM 4wncne npakTUYECKHUX 3aHATHI 2
TIPOM3BOACTBCHHO | 1 | JlaGoparopuas paGora: «UnaeHTHGUKAIMS OPraHMYECKUX COECAMHEHMN OT/ENBHBIX  KIACCOBY.
1 ICATCIIEHOCTH WnenTruduKaims OpraHudecKuX COEIMHEHUM OTIeIbHBIX KIACCOB (Ha MPUMEPE allbIErHI0B, KpaxMaa,
"eI0BCKa» YKCYCHOH KHCJIOTBI, O€JIKOB M T.I.) C HCHOJIb30BAaHUEM HX (HU3UKO-XUMHUYECKMX CBOWCTB M
XapaKTepHBIX KAaueCTBEHHBIX peaknuid. JleHarypamusi Oenka mpu HarpeBaHWH. LIBeTHbIE peakuuu
0enkoB.BO3HUKHOBEHHE aHAIMTUYECKOTO CHTHANA C TOYKH 3pEHUS XMMHYECKUX IPOIECCOB IPHU
IIPOTEKAaHUU  KAYeCTBEHHOM  peakluu, I[O3BOJSIIOIIEH — MACHTU(PUUIUPOBATH  IPEJIOKEHHbBIE
OpraHMYEeCKHe BEIIeCTBA
2. | CtpykTypa U CBOICTBa OPraHUYECKUX BEIECTB
Paznen 5. «Kuneruueckue u TepMOIMHAMUYECKIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUl»
Tewma 5.1. Cogepxanue yueOHOro MaTepuana 6 OK 01
«CxopocTs Teopetnueckoe 00yueHue OK 02
XUMHYECKHUX JIP 9
peaKm. 1. CKopocTh peakiiM, €€ 3aBUCUMOCTb OT Pa3jMuYHbIX (PaKTOPOB: IPUPOJIBI pearupylolux BelecTs,
KOHIIEHTPALMU pearupyrolux BelecTB, TEeMIIEpaTypbl U IUIOLIAJU PEAaKIUOHHOW MOBEPXHOCTH.
Xummeckoe TennoBele 3(p(eKTsl XUMHUECKUX peakIuil. DK30- U 3HJIO0TepMUYecKHue, peakunu.O0paTUMOCTh 4
PaBHOBECHCY peakiuii. XHMHYECKOE PpaBHOBECHE M €ro CMEUICHHWE TMOJ JeHCTBHEM pa3iMyHBIX (PAKTOPOB
(KOHILIEHTpalMsl PEareHTOB WJIM MPOJYKTOB peaklWHu, J[AaBlIeHUE, TeMIleparypa) g CO3JaHHs
ONTHUMAJIBHBIX YCIOBUN MPOTEKaHUs XuMuueckux mporeccoB. [Ipunnun Jlelllarenne
IIpakTHueckue 3aHATHS 2 OK 01
1. | Perenre mpakTHKO-OPUCHTHPOBAHHBIX 3aJaHHil Ha aHaaW3 (DAKTOPOB, BIMSIONIMX HA H3MEHEHHE OK 02
CKOpPOCTH XMMHYECKOH peakiuu, B T.4. ¢ MO3UIMIA SKOJIOTUYECKH 11€7€CO00pa3HOr0 MOBEICHUS B OBITY JIP4
U TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHMS CBOErO 3J0pPOBbS M OKPYXAIOLIEH NPUPOJHON 5
cpensl.Perienre mMpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUil Ha mpuMeHeHue npuHiuna Jle-llatense ans
HaXOXJCHHUS HANpaBiICHHUs] CMELIEHUS paBHOBECHS XWMHUYECKOM peaklud U aHaidu3 (HaKTopoB,
BIIMSIIOIIMX HA CMEIIEHNE XUMHUYECKOr0 PaBHOBECHS
Paznen 6. «PactBopbI» 4
Tema 6.1. Coneprkanne y4eOHOr0 MaTeprana 2 OK 01
«ITonsitue o Teoperuueckoe 00yueHHe 4 OK 02
pacTBopax» 1. | PactBopenne kak ¢usnmko-xumudeckuii mporecc. PactBopel. CrocoObl IMPUTOTOBJIEHHS PACTBOPOB. 2 OK 07
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PactBopuMocTb. MaccoBas 107 pacTBOpEeHHOro BemiecTBa. (CMBICH MOKazaTeas MpeaeabHO JIP13

JOMYCTUMOM KOHLIEHTPAIIMU U €r0 UCIIOJIb30BAHUE B OIIEHKE IKOJOTMUECKOU 0€30MacHOCTH.

[IpaBuna 3KOJIOTMYECKH II€I€CO00pPa3HOTO IMOBEICHHUSI B OBITY M TPYAOBOW JCATEIBHOCTH B LEJSAX

COXpaHEHHUs CBOETO 3/I0POBBSl U OKpPYXKaroUeh MPUPOAHON Cpe/bl; OMAaCHOCTh BO3ACHCTBUS HA >KUBBIC

OpraHu3Mbl OINPENICICHHBIX BEHIECTB.Perenrne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha

PacTBOPBI, UCTIOIB3YEMbIC B OBITOBOM M TIPOU3BOACTBEHHOM JIEATEIHLHOCTH YEIOBEKA
Tema 6.2. Copnepxanue 2 OK 01
«HMccnenosanne B ToM 4mciie npakTUYECKUX 3aHATUN 2 OK 02
CBOHCTB 1. | «IIpuroroBnenue pacTBOPOBY. OK 04
pacTBopoB» [IpUroTOBIEHNE PACTBOPOB 3a1aHHOI (MACCOBOM, %) KOHIIEHTPAIMH (C IPAKTHKO-OPHEHTHPOBAHHBIMH JIp22

BOIIPOCAMHM) U OIIPEICIICHUE CPE/Ibl BOAHBIX PAacTBOpOB.Pelenre 3a1ay Ha IPUTOTOBJICHHE PACTBOPOB
[TpodeccnonanbHO-OpUEHTUPOBAHHOE COAEPKAHKE (COAEP>)KAaHUE MPUKIATHOTO MOTYJIS)
Pasnen 7. «Xumus B ObITY U IPOU3BOACTBEHHOM AEATEIBHOCTH YETOBEKA 5 OK 01
Tema 7.1. Conep:xanue 6 OK 02
«Xumust B ObITY HV 1. | Hogeiimue AO0CTHXKEHUS XUMUYECKON HAYKH U XMMHYECKOW TexHOoruu. Pois xuMun B oOecrieueHun OK 04
TIpOU3BOICTBCHHON 9KOJIOTHUECKOH, YIHEPTeTUYECKON U MUIIeBON 0€30MacHOCTH, Pa3BUTUU MeAUIMHLI. [IpaBuna moucka u OK 07
ACATCIIEHOCTH aHalM3a XUMHUYECKOW HWH(OpManuu U3 PA3IUYHBIX HCTOYHUKOB (Hay4yHas U Yy4eOHO-Hay4yHas JIP2
Henosekay JTUTepaTypa, CpeAcTBa MaccoBoi nHGopManuu, cetb IHTepHET) JIP 6

B ToM uuncne npakTUYECKHUX 3aHSATHI 4
1. | [louck u aHanMM3 KEHCOB O MPUMEHEHHH XUMHUYECKHUX BEIIECTB M TEXHOJIOTHH C ydeToMm Oymymieit

npopecCUOHATbHOM  JIEITENbHOCTH 1O  TeMaM:  BaKHEHIIMe  CTPOMTENbHbIE  MaTepuabl,
KOHCTPYKLIMOHHBIE MaTepualibl, KpacKH, CTEKJIO, KepamMHuKa, MaTepuaibl JUIsl 3JIEKTPOHUKH,
HAaHOMATepHaJlbl, TEKCTUJbHBIE BOJIOKHA, WCTOYHUKM DHEPrHMM, OpPraHMYECKHE W MUHEpPAJIbHBIC
ynoOpeHusi, JEKapCTBEHHbIE BellecTBa, ObIToBass xumwus.3amura:[lpencraBienue pe3yiabTaToB
penieHust KelicoB B (hopMe MUHHU-I0KJIa1a C Ipe3eHTalen

[TpomexyTouHas aTTecTanus:audpepeHnpoBaHHbIN 3aueT

Bcero

78




3. YCJIOBUSA PEAJIM3AIIMU YYEBHOI'O ITPEJIMETA

3.1. lnsa peanu3zauMy NporpaMMmbl y4eOHOIro NpeaMeTa IPEAYCMOTPEHBI CIIETYIOLIHE
cnenranbHbie momenieHuss(B cootBeTrcTBUU ¢ DPI'OC u OOIl CIIO): kabuHer «XuMUN»,
OCHAIIEHHBIN 000PYIOBAaHUEM:

Crenuanu3upoBaHHas MeOeb:

CTOJI CTYI€HYECKUI JTBYXMECTHBIN — 14 1miT.

Crynbs cTyneHueckue — 28 mit.

Cron (yuutenbckuid) — 1 mir.

Cryn (yuutenbckuid) — 1 miT.

Hocka (menoBast) — 1 mit.

TexHUYECKHE CPENCTBA OOYICHHS:

MynpTumMeaua-npoexkrop - 1 mr.

DKpaH € 3IEKTPONPUBOIOM — | MIT.

Konouku myist BoctipousBeieHus: ayiuo— 1 mir.

KomneroTep npenoaaBarens — 1 mit.
Y4eOHOo-HarIAIHbIE U METOJUYECKHE TOCO0us, y4eOHO-METOANYECKask JOKYMEHTAIHSI.

3.2. UndopmanuonHoe odecriedeHne peajn3aluu NporpaMmal

Jlnst peanm3aiui porpaMMbl OMOIHMOTEUHBIA (OHI CTPYKTYPHOTO IMOJPA3/CICHUS UMEET
NeYaTHblE  W/WIM  DJIEKTPOHHBIE  OOpa3oBaTelbHblE W MH(QOPMAIMOHHBIE  PECYpPCHI,
pexomenoBanHbie @YMO, /U1 UCIIONIb30BaHUS B 00pa30BaTeIbHOM MpoIiecce.

3.2.1. IleyaTHBIC H3TAHHUA

1Hukonbckuit, A. b. Xumus: y4eOHUK M MPAKTUKYM AJIs CpPelHEro mpodeccrnoHalibHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3x., nepepad. u gon. — Mockaa:
N3narensctBO FOpaiit, 2022. — 507 c..

2. AudunorenoBa, M. B. Xumus: y4eOHUK U TPAKTHKYM TSI CPEAHETO MPOPECCHOHATBHOTO
obpazoBanus / 1. B. Audunorenosa, A. B. babkos, B. A. [lonkoB. — 2-e u3a., HCTp. U JIOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3. Wleronmuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Illeronuxuna, JI.B.
Mumnaesckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

4. Xumus: yueOHUK Ui cpeiHero npodeccuonanbHoro oopasosanus / 10, A. Jlebenes, I
H. ®anees, A. M. T'omy6es, B. H. IllamoBan; mox obmel penakiueit I'. H. @aneeBa. — 2-e us.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

3.2.2. NuTepHeT-pecypcbl

1. hvsh.ru — Xypnan «Xumus B mIKoJe».

2. https://postnauka.ru/themes/chemistry — nekumu mo xummum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momynspHbIii MPOEKT «DIEMEHTHI OOJIBIIOHN
Hayku» (pu3uKa, XUMHUS, MaTeMaTHKa, aCTPOHOMUS, HAYKH O KH3HHU, Hayku o 3emie). HoBoctu
HAyKW, KHUTH, HAYYHO-TIOMYJIIPHBIC CTAThH, JICKIIUU, SHIIUKIIOTICIHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) CalT Hay4YHO-IIOMYJISIPHOTO >KypHalia
«ITorenunan». Xypnan uzmaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-IOTTYJISIPHOTO KypHANa «XHMUS
1 xKu3Hby». XKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTass 3IeKTpOHHAs
oubmmoTreka xumudeckoro moptana «Chemnet»y, comep uT ydyeOHBbIe W HWH()OPMAIMOHHBIC
MaTepuaigbl s LIKOJBHUKOB M yuuTeneil. B Hel MOXHO HaliTH y4yeOHUKHM 1O oOwmed u
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HEOPraHMYECKON XMMHMM, OPraHMYeCKOM XHMMHH, MYJIbTHUMEIUaMaTepualbl, a TaKXKe 3aJaud
XUMHUYECKHUX OJUMIINA/L C PELICHUSIMHU, 3a/1a4l BCTYIUTEIbHBIX SK3aMEHOB ISl a0UTYPUEHTOB.

6.  http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/)  HNudopmannonssie
Marepuanbpl 00 onuMmuanax: MOCKOBCKOW Topojckoi, Bcepoccuiickoir, MeHaeneeBckoi,
Mexaynapoanoii. [IpuBeneHsl 3a1a4i TEOPETHUECKUX U HKCIEPUMEHTAIBHBIX TYypOB, MOAPOOHBIE
penieHus1, CIUCKU U poTorpaduu modeaAuTeNeH.

7. http://gotourl.ru/7179  (http://chem.dist. mosolymp.ru/) Cucrema AHCTAaHIMOHHOTO
oOydeHus, HAaIpaBJieHHas B MEPBYIO Ouepe/lb Ha MOJATOTOBKY K OJIMMITMAZaM BCEX YpOBHEH — OT
HIKOJIBHBIX 10 MexxayHapogHoi. CaiiT coaepKUT OrpOMHOE KOJIMYECTBO 3a/]a4, CrPYyIIUPOBAHHBIX
KaK IO TeMaMm, Tak M no ouumnuagam. [lo BceM OCHOBHBIM pazjenaM XHMHUHU HPHUBEAEH
TEOPETUYECKHI MaTepHall U pa300paHbl PEIICHHUS TUIIOBBIX 33/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) IlopTam MO HAHOTEXHOJOTHSIM.
OcHoBHas 11e51b — pa3BUTHE 00pa30BaHUsS B 00JACTH HAHOTEXHOJIOTUH U MOJITOTOBKA K MHTEPHET-
OJINMIINA/IE 110 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hané&xnas cripaBouHasi uH(popMarus o
XUMHYECKHX 3JIEMEHTaX U X CBOICTBaxX (Ha aHTJIMHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pluHBId CaliT O CBOHCTBaxX
XUMUYECKUX AIIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii CcalT OHJIaWH-
o0pa3oBaHMs, COJAEPKUT MHOTO HHTEPECHBIX OOpa30BaTENbHBIX KYpCOB W BHJICOJNEKIMHA IS
IIKOJIbHUKOB, CTYZEHTOB U yuuTesiel. ECTh HECKOJIBKO KYypCOB IO XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit ChemicalAbstractService — camprii
ABTOPUTETHBIA B MUPE XUMHUH HH(DOPMALIMOHHBIA HHTEPHET-pecypc (CalT IIaTHBIN).

13. http://www.organic-chemistry.org/ IToptan mo opraHu4ecKol XHMHH Ha aHIJIMHCKOM
A3BIKE.

14. http://www.xumuk.ru CalT 0 XHMHUH: KJIACCHYEeCKHE YYEeOHHUKH, CIIPaBOYHUKH,
SHIUKJIONEANH, TOUCK OpPraHMYECKUX W HEOPraHMYEeCKUX pEaKIMi, COCTaBJICHHE YypaBHEHUI
peaKuuu.

15. http://orgchemlab.com/ Caiit, mocBsmIEHHBIH TPAKTUYECKOH paboTe B 1abopaTopuu.

3.2.3. lonoJHUTe/IbHAS JTUTEPATypa

1. Xumus. 10 xnacc. YrimyOnéunelii ypoBenb: yueOHuk/ B.B. Epemun, H.E. Ky3bmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: [Ipocsemenue, 2022, —
446, [2] c.: un.

2. Xumug. 11 kmacc. Yrnyonéunelii ypoBenn: yueOHuk/ B.B. Epemun, H.E. Ky3pmenxo,
A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: Ilpocsemenne, 2022. — 478, [2] c.: ni.

3. Meroauueckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3smenko, B.1. Tepenuna,
A. A. [lpo3noBa u jp. «Xumus. YrayoneHHslit ypoenb». 10 kiace / B. B. Epemun, A.A. /Ipo3nos,
N.B. Epemuna, B. . Maxonuna, O. FO. Cumonoga, 2.10. Kepumo. — M.: JIpoda, 2018. — 339
C.: WL

4. T'ycena, E. B. Xumus mis CIIO: yuebHO-MeTonuueckoe nmocodue / E. B. I'yceBa, M. P.
3uranmmna, J[. M. Kymukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4.
— Tekct: onextponuwsrd // Jlas: snekrpoHHOOMOnMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum gocrtyma: s
aBTOPH3. NIOJI30BATEIICH.

5. YUepnukosa, H. 0. Xumus B 10cTynHOM u3noxeHuu: yaebHoe nocodue ans cno / H. 1O.
YepuukoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — Teker: »snexTpoHHbIM // JlaHb: »31ekTpoHHOOMONMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum nmoctyma: st
aBTOPU3. IIOJI30BATEIICH.

6. biiunos, JI. H. Xumus: yueonuk mis CIIO / JI. H. baunos, U. JI. Ilepdunosa, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-8114-
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7904-7. — Tekcr: »snexTpoHHbIM // JlaHb: snekTpoHHOOMONMOTeuyHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexum nmoctyma: s
aBTOPU3. II0JI30BATEIICH.

10. I'abpuensu, O. C., JIsicoBa, I'. I'. Xumus: kHuTra 15 mpernogaBaresis: y4e0.- METOI.
rnmocooue. — M. Akanemust, 2012. - 332 c.

7. YepnukoBa H. 0., MemepskoBa E. B. Pemaem 3agaum 1mo XuMHUH CaMOCTOSTEIBHO:
yuebnoe nocobue / H. FO. Yepnukosa, E. B. MemepsikoBa — CanktlletepOypr: Jlans, 2022. —
328 c.

8. PesnukoB B. A. COOpHUK yNpaXHEHHH W 3a/Ja4 [0 OPraHWYeCKOW XHMHH: y4eOHOe
nocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

9. Kanyctuna A. A., Xansuenko U. I'., Jlubanos B. B. O0mas u HeopraHudeckass XUMUSI.
ITpaktuxkym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIu6anos — Canxktlletepoypr: Jlans, 2020.
— 152 c.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUA YYEBHOT OIIPEIMETA

Kontpons u oOmeHKa pe3ynbTaTOB OCBOCHHS YYEOHOrO TpeAMEeTa OCYIIECTBIISAETCS
mpernojaBaTesieM B IPOLEcCe IMPOBEIEHUs MPAKTUUYECKUX 3aHsATHUH U J1abopaTOpHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBIMOJHCHUS OOYYAONIMMUCS WHIUBUIYATbHBIX 3aJaHUM, MPOCKTOB,

HUCCIIEIOBAHUMN.

Pe3ysabTar 00yyeHus

Kpurepun onenkn

MeToabI OLIEeHKH

Ilepeuenv 3uanuti, ocsausaemvix 6| Xapakmepucmuxu
pamkax oucyuniumb: 0eMOHCIMPUPYEMBIX 3HAHULL
Ymemo
CocTaBiate- xumuueckue (opmynpl| «OTIMUHO»  TEOPETHYECKOS |Tekyimpii KOHTPOID
COCOMHEHHMH B  COOTBETCTBMM  co| COACPKAHUC  Kypca OCBOCHO |nny npopenenuu:
CTEMeHBbI0  OKMCeHMS — XuMudeckux| NOHOCTBIO,  0e3  mpobGenos, -[IUCEMEHHOI0/YCTHOT0OIIPOCa;
3JIEMEHTOB, MCXOAS M3 BajeHTHocTu u| YMCHHA chopmMupOBaHbI, Bce -TECTHPOBAHUS;
3JIEKTPOOTPULIATELHOCTH; HpEAyCMOTPCHHBIC -OLIEHKH
THIIBI XAMHYECKUX PEAKIHIA; TporpaMMon YIEOHBIE |63y 11, TaTOBCAMOCTOATENBHOI
-peaKIMi  COEJMHEHMs, paslioKeHus,| SAAAHIA BBITOTHCHBL, | 5a60TR] (1a60paTOPHBIX,
oOMeHa, 3aMelleHHs, OKMCIHTenpHo-| KAICCTBO  HX  BBINOTHCHUS |y opTponpHBIX paboT U T.11.).
BOCCTAHOBUTEJbHbIE PEAKIIIH; OLCHCHO BBICOKO.
-ypaBHEHUS  XMMHMYECKUX  PEAKIMU

«XOopomo»  TEOPETHYECKOE
MOHHOIO  OoOMEHa C  YYacTHEM [TpomexyTouHas

HEOPTaHNYCCKUX BCIICCTB.

CO/Iep)KaHWE Kypca OCBOCHO

arrecranus B popme

. MOJIHOCTBIO, 0e3 TpobenoB,
HccnenoBate cTpoeHHME U CBOWCTBA T depeHIpOBaHHOTO
HEKOTOpbIe YMEHHUS
HEOPTaHMYECKUX BEIIECTB. 3ayeTa B BUJIE:
c(hopMHUPOBAHBI
Knaccudumnuposarts: -MIMCbMEHHBIX OTBETOB.
HE/I0CTaTOYHO, BCE
-HEOpraHU4eCcKHe BeIIeCTBa B
IPEeyCMOTPEHHBIE
COOTBETCTBUM C HUX  CTPOEHHUEM; .
MPOrPaMMOit yaeOHbIe
OpraHHYecKue BEIIeCTBa B
3a/laHus BBITIOJTHEHBI,
COOTBETCTBHUH C UX CTPOCHUEM. .
HEKOTOpBIC  BUIBI  3aJaHHM
YcranaBnuBaTh:
BBITIOJTHEHBI C OLTHOKaMH.
-3aBHCHMOCTD (DUBUKO-XUMUIECKIX

CBOWCTB HEOPTaHWYECKUX BEIIECTB OT
CTPOCHHsSI aTOMOB M MOJIEKYJ, a TaKXe
TUIA KPUCTAJUTMYECKOUN pEIIeTKY;
-iCCIIEIOBAaTh KAYECTBEHHBIE pPEaKLUUU
HEOPTraHUYECKHUX BEILIECTB;

-CTPOEHUE U CBOMCTBA OPraHUYECKHX
BEIICCTB;

«Y 1OBJIETBOPUTETILHOY

TEOPETUYECKOE  COJEPIKAaHUE
Kypca OCBOEHO YaCTHYHO, HO
po6esbI HE HOCAT
CYLIECTBEHHOI'O  XapakTepa,
HE0O0XOAUMBIE YMEHHSI PaOOTHI
C OCBOEHHBIM MAaTepHUajOM B

OCHOBHOM c(OpMHPOBAHBI,
-3aBUCHUMOCTbH (1)I/ISI/IKO-XI/IMI/I'-IGCKI/IX
N OOJIBIIIMHCTBO
CBOMCTB OpPraHUYCCKHUX BCHICCTB OT
MIPEYyCMOTPEHHBIX
CTPOCHUST MOJIEKYIT; .
IPOTrpamMMoit o0yueHHs

-KaYCCTBCHHBIC PCAKIIUN OPraHUYCCKUX
COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB.

XapakTepu3oBaTh:

y4eOHBIX 3aJIaHUI BBITIOJIHEHO,
HEKOTOPBIC W3 BBITIOJHEHHBIX
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Pe3ysabTar 00yyeHus

Kpurepun onenkn

MeToabI OLIEHKH

- XAMUYECKHE 9JIEMEHTHI B
COOTBETCTBUHM C HX IIOJOKEHUEM B
MEPUOIUYECKON CHUCTEME XHMHYECKHX
snemenToB .M. Menaeneena;

-BIIUSIHUE PA3IUYHBIX (DAKTOPOB Ha
paBHOBECHE U CKOPOCTb XUMHUYECKUX
pEaKLHii;
-BJIMSIHUE KOHIICHTPALIUU
pearupyromux BeUEeCTB U TEMIIepaTyphl
Ha CKOPOCTh XUMHUYECKHUX PEAKIIHH;
-BIIMSIHUE W3MEHCHMsI KOHIICHTpAaIluU
BEIIECTB, peakiuu cpelbl u
TEeMIEPATypPhI Ha CMeIlleHHe
XUMHYECKOTO PaBHOBECHS,;

3HATD:

-UCTUHHBIE PAcCTBOPHI C 3aJIaHHBIMU
XapaKTEePUCTUKAMH;

- (hUBUKO-XUMHYECKUE CBOICTBa
WCTUHHBIX PACTBOPOB;

-IIOCIEACTBUS OBITOBOM H
MIPOU3BOACTBEHHOMN JIeSITETLHOCTH
YyeJioBeKa C IIO3HIMI DKOJIOTHYECKOM

0€e30I1aCHOCTH

3a/IaHAH COJIEPIKAT OIIMOKH.

«HeynoBneTBopUTEIBHO»

TEOpPETUYECKOe  CO/ep KaHue
Kypca HE OCBOCHO,
HEOOXO/JMMBIE  YMCHHS  HE
c(hopMUPOBaHBHI,
BBINTOJIHCHHbBIE yueOHbIC
3aJjaHus  CcoJiepKar TpyObIe
OIINOKHU




