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1. HACHOPTPABO‘IEfIHPOFPAMMI)IY‘IEBHOfII[HC].IHHJIHHLI
OVYII.12 Xumus

1.1. O6a1acTh NPUMEHEHUS] TIPOTPAMMBI

[Iporpamma yuebno#l aucuumuinabl OVYIL12Xumus sBIS€TCS 4YacTbl0O OCHOBHOMU
npodeccruonanbHoit  oOpa3zoBarenbHOM mporpammbl  (nanee OIIOIT  CIIO) o
cnennasbHOCTH 23.02.07TexHu4yeckoe 00CIy;KMBAHUE M PEMOHT JABHUrarTesei, CucTeM
M arperatoB aBTOMOOWIedl U IpelHa3HadeHa JUIsl U3Y4YeHUs XUMHUHA B
npodeccuoHaNbHBIX 00pa30BaTeNbHBIX OpraHu3alusax, peamusyromux denepanpHyro
00pa30BaTEeNbHYI0 POrpaMMy CpeIHEro o0Iero oopazoBaHUs B MpEJesax OCBOCHUS
OCHOBHOM npodeccuoHanbHoil o6pazoBarensHoi nporpammbl CIIO Ha 6a3e 0OCHOBHOTO
o011ero 06pa3oBaHus IPU MOATOTOBKE CIEIUAINCTOB CPEIHETO 3BEHA.

1.1. MecTO IMCHUILIUHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

Jucuuniamaa OVII.12 Xumus SIBIISIETCSA 00s13aTeILHON 4acThIO
oOmeoOpa3oBaTeIbHOTO IMKIA ydeOHOTO TulaHa 1o crenuansHocTH  23.02.07
Texnuveckoe 00CIy:KHBAHME M PEMOHT JBHraresieid, CHCTEeM U arperaTtos
aBTOMOOMJICH.

1.2. llesan u 3agaun qucuuinHbl. [lnanupyemblie pe3yabTaThbl 0CBOEHUSA
001e00pa3oBaTeJbHON JUCUMILIMHBI

['aBHBIMU LIETSIMU U3YYEHUS TIpeIMeTa « XUMUs» Ha 0a30BOM YPOBHE SIBISIOTCS:

dbopMHUpOBaHUE CUCTEMbl XUMHUYECKHMX 3HAHUM KaK Ba)KHEUIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOW JIEKAT KIKOYEBBIEC MOHATHS,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUM XHUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHUE H
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHMPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHUE U Pa3BUTHE TMPEJACTABICHUN O HAy4YHBIX METOJaxX MO3HAHUS
BEIIECTB M XHUMHUYECKMX PEaKluil, HEOOXOAUMBIX Il NPUOOPETEeHUs] YMEHHI
OPUEHTUPOBATHCSA B MHPE BEIIECTB W XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
IIPUPOJE, B MPAKTUYECKOW U NOBCEIHEBHOW KU3HU;

pa3BUTHE yMEHUN W CIOCOOOB JACSATEIHHOCTH, CBSI3AHHBIX C HAOIMIOJIEHUEM W
OOBSCHEHHEM XHMHYECKOTO OKCIEPUMEHTa, COOJIOJICHHEeM TIpaBuil 0e30MacHOTo
oOpalleHusl ¢ BEIECTBAMM.

[Tpu nzydennn npeamera « XuMUs» JOMUHUPYIOIIEE 3HaUY€HNUE TPUOOPETAIOT TaKHUe
eI ¥ 337291, KaK:

amanTamnus OOyYaronmuxcsi K YCJIOBUSIM JWHAMHYHO DPAa3BHUBAIOLIETOCS MHDPA,
dbopMUpOBaHUE MHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM00Opa3OBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUNA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHCHUEM;

dbopMupoBaHUE y 00YUYAIOIIUXCSl KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIHH),
MMEIOIUX YHUBEPCAIIBHOE 3HAYCHHUE [JISl PA3JIMYHBIX BUIOB JIESITEIBHOCTH: PELICHUS
npoOJjieM, TIOMCKa, aHaimu3a W o0paboTku wuHGOpMALUK, HEOOXOIUMBIX  JJIs



IPUOOpPETEHUs] ONbITa AESITENBHOCTH, KOTOpas 3aHUMAaeT BaXXHOE MECTO B IO3HAHUU
XMMHH, & TaKXKe i1 OLEHKH C MO3ULMUI HKOJIOTMYECKON Oe30MacHOCTH XapakTepa
BJIMSIHUSI BEIIECTB M XMMHUYECKUX MPOILIECCOB HA OPraHU3M YeNOBEKa U MPUPOIHYIO
cpeay;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, WHTEIUIEKTYAIbHBIX W  TBOPYECKUX
CHOCOOHOCTEM O0O0ydaroluXcs: CHOCOOHOCTH CaMOCTOSITEIbHO TMPUOOPETaTh HOBHIC
3HaHUS MO XHMHU B COOTBETCTBUU C >KM3HECHHBIMU MOTPEOHOCTSIMH, HCIIOIH30BAThH
COBpeMEHHbIe HMH(pOPMAIIMOHHBIE TEXHOJOTMM JId TOMCKAa W aHalu3a Y4eOHOH u
HAy4YHO- NOIYJIIPHON HH(POPMALIMKA XUMHUECKOTO COJAEPKAHUS;

(GopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOIIMXCS ACCOLUMATUBHOTO U JIOTHYECKOIO
MBILUIEHUSI, HAOIIOAaTEeIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOQUMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHUU U MPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHUE Y 00Oydaromuxcst yOex1EHHOCTH B TYMaHUCTUUECKON HallpaBICHHOCTH
XUMHH, €€ BaXHOW pOJM B PEIICHUH TJIOOAIBHBIX MpOOJIeM palMOHATBHOTO
MPUPOIOTIONH30BAHUS, TOMOJHEHUS DJHEPreTUYECKMX PECYypCcoB M COXpaHEHUS
IPUPOTHOTO PABHOBECHs, OCO3HAHUS HEOOXOAWMOCTH OEpEeX)HOr0 OTHOIICHUS K
IpUpOJIE U CBOEMY 3[I0POBBIO, a TakkKe MNPUOOPETEHHsI OIbITa HUCIOIb30BAHUS
MOJTyYECHHBIX 3HAHUM.

CopmepkaHne JMCHUIUIMHBI HAmpaBiIeHO HAa (OPMUPOBAHHME JIMYHOCTHBIX,
MeTaIpeMETHBIX U TpeaAMETHbBIX pe3ysibTaToB PI'OC cpegnero oduiero oopazoBanus, a
Takke cneayromux oomux komnereHmin ®I'OC CI1O



Koa n
HaHUMEeHOBaHHeE
(popmMupyembIX
KOMIIeTeHIIU

HJIaHI/IpyeMLIe pe3yJabTAaTbl OCBOCHUS TUCIHNIIJINHBI

O6mue!

JMCHHILIHHAPHbIE?

OK 01. Beibupatp
CIIOCOOBI perieHus
3amad
po¢eCCHOHATBHO
W IeATCIbHOCTH
MIPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPpy/10BOr0 BOCHIUTAHUS:

- TOTOBHOCTh K TpYdy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
TPYAOIO0HE;

- TOTOBHOCTh K AaKTHBHOH JEATEIBHOCTH TEXHOJOTHYECKOW H

COLIMAJILHOW  HAIPABJICHHOCTH, CIIOCOOHOCTh WHHUIIMHUPOBATH,
IUIAaHUPOBATh U CaMOCTOSITENILHO BBITIOJHATh  TaKyIO
NeSITeTbHOCTD;
- UHTepeC K pa3nuyHbiM cdepaM  npodeccuoHaATbHON
NEeSITeTbHOCTH,

OBjaieHHe YHUBEpPCAJIbHBIMU YYeOHBIMH NO3HABATEIbHBIMH
JeHCTBUSIMM:

a) 0a30BbIe JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITENIbHO  (OpMYJIHpOBaTh U
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK WM OCHOBAHMS ISt
CpaBHEHHUS, KIIaCCH(PUKAIIUU 1 0000IICHNUS;

- ONpeneNsATh I1eTU JeATeNbHOCTH, 3aJaBaTh MapaMeTpbl WU
KPUTEPUU UX TOCTHKEHUS;

- BBISIBJISIT 3aKOHOMEPHOCTH u
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBBI B JIESITEILHOCTh, OIICHUBATh COOTBETCTBHE
pe3yabTaToOB LEJIsIM, OLICHUBAaTh  PUCKHU MOCJIEACTBUM
JeSATeIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILIUICHUE TMPU PEIICHUU KU3HEHHBIX
npobem

AKTYaJIM3UPOBATH

IMPOTHUBOPCUUA B

- BIAJECTh CHUCTEMON XHMMHMYECKUX 3HAHWM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATalOUIME MOHATHS (XMMHMYECKHH 3JEMEHT, aToM,
JNIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JeKTPOHHBIC OpOUTAIH
aTOMOB, MOH, MOJIEKYJa, BAJIECHTHOCTb, MIEKTPOOTPHULATEIbHOCTb,
CTENEHb OKUCIICHUS, XUMUYECKas CBsI3b, MOJIb, MOJIIpHAsl Macca,
MOJISIPHBINA 00BEM, YIIIepOJHBIN CKesleT, PYHKIMOHAIbHAS IpyIa,
paauKai, U30MepHUs, U30MEpPbI, TOMOJIOTMYECKUM psid, TOMOJIOTH,
YIJIE€BOLOPOABI, KHUCIOPOJ- M a30TCOAEp)KALIUE COEAUHECHMS,
OMOJIOTMYECKH aKTUBHBIE BeEIleCTBA (YIJIE€BOJBL, JKUPBI, OENKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE

COCAUHCHUSA, KPUCTAUIMYCCKAA PpCHICTKA, THUIIBI XHWMHUUYCCKHX
peaxiuit (OKHUCIUTETHFHO-BOCCTAHOBUTEIHHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEaKIUu HWOHHOro OOMEHa), pacTBOD,

IJIEKTPOJIUTHI, HEANEKTPOJIUTHI, AEKTPOJIUTHYECKAS TUCCOLALINS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKOH peakuuu,
XMMHUYECKOE  paBHOBECHE), TEOPUM M  3aKOHBl  (Teopus
XUMHUYECKOTo cTpoeHus oprannyeckux Beuiects A.M. Bytieposa,
TEOpUs IIEKTPOIUTHUECKON ANCCOLUALINY, IEPUOINIECKUI 3aKOH
JI.W1. MenneneeBa, 3aKOH COXPAHEHHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XUMHH, (DAaKTOIIOTHUYECKUE CBEACHUS O
CBOWCTBAaX, COCTaBe, MOJIyY€HHUH U O€30MaCHOM MCIIOJIb30BaHUH
BaOXHEUIINX HEOPTaHUYECKUX U OPraHUYECKHUX BELIECTB B OBITY U
MPaKTUYECKON JESITETbHOCTH YEJIOBEKa;

- yMETb BBIIBISITH XapaKTEpHbIE MPU3HAKM U B3aUMOCBS3b
W3YYECHHBIX MOHATUH, MPUMEHSATh COOTBETCTBYIOIIHE MOHATHUS IPU

1 yKasbIBalOTCA NMMYHOCTHBIE U meTanpeameTHble pesynbtatel M3 PrOC COO (B nocnegHei pegakumm ot 12.08.2022) B oTrnaronbHoi dopme, popmmnpyemble
06uweobpasoBaTesibHON ANCLUUNINHOM
2 AncumnanHapHble (MpeameTHbIe) pesybTaTbl yKasblBalOTCA B COOTBETCTBUM C METOAMKOI NPenoaaBaH1a AUCLMMIUHbI




0) 0a30BbIE HCCIEN0BATENbCKUE TeCTBHS:

- BJAJETh HABbIKAMH Y4YEOHO-HMCCIEAOBATEIIBCKON W IMPOCKTHOMN
NeSTeIbHOCTH, HABBIKAMU pa3perieHus mpooiem;

- BBISBJISITh NPUYMHHO-CJIEJCTBEHHBIE CBSI3M U aKTYallM3UPOBATH
3a7a4y, BBIJBUraTh TMIIOTE3y €€ PELICHUs, HAXOAUTh apryMEHTBI
JUISl JOKa3aTeIbCTBa CBOMX YTBEP)KICHUM, 3a1aBaTh MapameTphl U
KPUTEPUU PELIEHUS;

- aHaJM3UpOBATh TMOJyYCHHBIE B XOJ¢€
pe3yJIbTaThl, KPUTUYECKU OLIEHUBATh  UX
MPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

- YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO U MPAKTHYECKYIO
00J1aCTH )KU3HEIEATEILHOCTH;

- yMETh MHTErpupoOBaTh 3HAHHUS W3 PA3HBIX MPEAMETHBIX
obacrei;

- BBIIBUTaTh HOBBIEC WJICH, NpejlaraTb OPUrHHAIbHBIE MOAXOAbI U
pelIeHUS;

- CIIOCOOHOCTH MX MCIIOJIb30BaHUS B IIO3HABATEILHOM H
COIIMAJIbHOM MPAKTUKE

peuieHust  3ajadyu
JOCTOBEPHOCTb,

ONMCAaHUMU CTPOCHUS U CBOKWCTB HEOPraHUYECKUX U OPTaHUYECKHX
BELLECTB U UX MPEBPALICHUI; BBIABIISITh B3aUMOCBSI3b XUMUYECKUX
3HaHUK €  MOHATUSAMM W NPEACTABICHUSIMU  JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh MCIOJIb30BaTh HANMEHOBAHUS XUMHUYECKHX COCIMHEHHI
MEXIYHAPOJHOIO COK3a TEOPETUUECKOW U MPUKIATHON XUMHUHU U
TPUBUAJIbHBIC HA3BaHUS BAKHEUIIIUX BEIIECTB (ITUJICH, all€TUJIEH,
[IIMLIEpUH, (QeHod, QopMalibIerul, yKCycHas KHCIIOTa, TJIMIIMH,
YrapHblii Tra3, YIJIEKUCIbIA Tra3, aMMHaK, TalleHas W3BECTb,
HeramieHasi W3BeCTh, IUThEBasg COJa M JPYIHX), COCTaBIATH
(hopMyJIbI HEOPTaHUYECKUX U OPraHUYCCKUX BEIICCTB, YPAaBHEHUS
XUMHYECKUX peaklud, OOBSICHATh HUX CMBICH; TOATBEPKAAThH
XapakTepHbIE XUMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIIMMHU SKCIEPUMEHTAMH W 3alUCSAMU YpPaBHEHUM
XUMHYECKUX PEAKIIU;

- YMeTb  YCTaHaBJIMBaThb  MPUHAMIEKHOCTb  HM3YUYECHHBIX
HEOPTraHWYECKUX M OPraHUYeCKHX BEUIECTB K OIPEICICHHBIM
KJlaccaM UM TpyIaM COEJUHEHUN, XapaKTepu30BaTh MX COCTAB U
BOXHEHIIIME CBOMCTBA; OMNPENETATh BHAbI XHUMUYECKHX CBS3€i
(koBasleHTHAsi, HMOHHAasA, MeTalUIMYecKasl, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB,  KJIACCHU(PUIIMPOBATH
XMMHYECKHE PEaKLINH;

- chopMHpOBaTh MPEJCTABICHUS: O XMMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MHUpPA, POJIM XMMHUU B IO3HAHUU
SIBJICHUH TPUPOJIbI, B (HOPMUPOBAHUU MBIIUICHUS W KYJIbTYpbI
JUYHOCTH, €€ (YHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOMN s
perieHusl MPaKTHYECKUX 3a/1ad M IKOJOTHYECKA OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJAHOM CpELIE;

- yYMETh MPOBOJUTH pacyeThl MO XUMHYECKUM (opmylraMm u

YPaBHEHUSIM  XMUMHUYECKMX  pPEaKUMM C  HUCIOJIb30BAaHUEM
(bU3MYECKUX ~ BEIWYMH,  XapaKTepU3YIOIIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, o0bemMa (HOpMajbHBIC

YCJ'IOBI/IH) ra30B, KOJIMYECTBA BECUICCTBA, UCIIOJb30BaTh CUCTEMHBIC
XUMHWYCCKUC 3HAHUA [JISI TPUHATHUA peH_ICHI/Iﬁ B KOHKPCTHBIX
KU3HCHHBIX CHUTyalluAX, CBA3aHHBIX C BCHICCTBAMHU H HX




NPpUMCHCHUCM

OK 02.
Hcmons30BaTh
COBPEMEHHBIC
Cpe/ICTBa TMOUCKA,
aHanu3a u
UHTEPIPETANH
UHPOpPMALIUHU U
uH(pOpMaIMOHHBIC
TEXHOJIOTHH JIJIsI
BBIIOJIHEHMS 3234
npodecCHoHaIbHO
U IeATEeNbHOCTH

B o0s1acTHIEHHOCTH HAYYHOIO MIO3HAHHUSA:

- chOpMHUPOBAHHOCTHL ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKu U OOIIECTBEHHOM
MIPAKTUKH, OCHOBAaHHOTO Ha JHAJIOre KYJIbTYp, CIOCOOCTBYIOILIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHME SI3BIKOBOM W UHUTATENIbCKOW KYJIBTYPHI
cpeacrBa B3aHMOH€fICTBHﬂ MCKAY JIIOAbMHU U ITO3HAHUWA MHPA,

- OCO3HAaHUE IIEHHOCTM HAyYHOU MeATEIbHOCTH, TOTOBHOCTh
OCYILIECTBIIATh MPOEKTHYI0 M HUCCIIEIOBATEIbCKYIO JEATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIE;

OBiajeHne YHMBePCAJIbHBIMH YUeOHbIMHM NO3HABATeIbHBIMH
JeHCTBUSAIMU:

B) padora ¢ nnopmaumeii:

- BJIaJeTh HABbIKAMHU MOJyuyeHUs HH(OpPMANMKU U3 UCTOYHUKOB
Pa3HbBIX THIIOB, CAMOCTOSATCIBHO OCYHICCTBJIATHL IMOUCK, aHAJIM3,
CHCTEMaTHU3allii0 ¥ HUHTEpHpeTanuio HHPOPMALUU pa3IUYHBIX
BUJIOB U (DOPM NpEeACTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IUYHBIX (popMaTax ¢ yueTOM HazHauEHUs
nH(pOpMallMM M LENEeBOW ayJUTOPHH, BbIOMpas ONTHUMAJIbHYIO
¢dbopMy npeAcTaBICHUS U BU3YAIN3allUY;

- OHOCHHUBATb IOOCTOBCPHOCTH, JICTUTUMHOCTD I/IH(l)OpMaIII/II/I, €c
COOTBETCTBHE MTPABOBBIM U MOPAJIBbHO-3THYECKUM HOPMaM;

- HCIOJIb30BaTh CpeacTBa WH(POPMAIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJOTUH B PpEUICHUH KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX W OpraHU3AllMOHHBIX 3a1a4d C CO6J'IIO,ZI€HI/I6M
TpeOOBaHUN SPrOHOMHMKH, TEXHHKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, TMPaBOBBIX M ATHUYECKHX HOPM, HOPM
nH(POPMAIMOHHOH 0€30MacHOCTH;

- BJIAZICTh HAaBBIKaAMU pacCliO3HaBaHUW U 3alUThL I/IH(i)OpMaHI/II/I,
MH(POPMAIIMOHHOM 0€30MacHOCTH JTUYHOCTH,;

- YMEThb IUIAHUPOBATh M BBIINOJHATE XUMHUUYECKUN 3KCIEPUMEHT
(mpeBpalieHuss OpraHMYeCKUX  BEIIECTB IPU  HArpeBaHuUH,
MIOJIyYEHUE STWIEHA U M3YyYEHUE €ro CBOMCTB, KAauyeCTBEHHbBIE
peakiMM Ha  albJErujabl, Kpaxmall, YKCYCHYIO  KHUCIIOTY;
JeHaTypanus OelKOB MPU HArPEeBaHUH, IIBETHBIC PEAKLIUU OCIIKOB;
IPOBOJUTH PEaKLUK HOHHOIO 0OMEHa, ONpeNeNIATh CPeLy BOJHBIX
pacTBOpPOB, KAa4eCTBEHHbIE PEAKIMU Ha cyiab(ar-, KapOoHAT- U

XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHUS; pemiaTth
SKCIEpUMEHTAIbHBIE  3a7aud 1o Temam  "Mertamsl" u
"Hemeramnsl") B  COOTBETCTBMM C TMpPaBWIAMH  TEXHHUKHU

0€30MMacCHOCTH MpU OOpPAILEHUHU C BELIECTBAMHU M JIaOOPaTOPHBIM
o0OpyJOBaHUEM;  NPEACTABIATH  pe3yabTaThl  XUMHYECKOTO
SKCIEpUMEHTa B (OpPME 3alHMCH YPAaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;
- YMETh aHAJM3UPOBATH XUMHUECKYI0 HH(OPMAIHIO, TTOITYIaeMYIO
U3 pa3HbIX HCTOYHMKOB (CPEICTB MAccOBOM MH(OpMalUH, CETbh
Wnurepuer u apyrue);

- BJIQIETh OCHOBHBIMHM METOJaMM Hay4YHOT'O MO3HAHHUS BEIIECTB U
XUMHUYECKUX SIBJIEHUH (HaOsoeHne, U3MEpeHHe, SKCIEPUMEHT,
MO/JIETUPOBaHKE);

- yMeTb MpPOBOJUTH pacueThl MO XHUMHYECKHM (opMynam H
YPaBHEHMSIM  XUMHMUYECKHUX  peakIMid ¢  HCHOJIb30BAHUEM
(u3MUeCKUX  BEJIIMYMH,  XapaKTepU3YIOIIMX  BEIlecTBa  C
KOJIMYECTBEHHOW  CTOPOHBI: Macchl, oObemMa (HOpMalbHbIE
YCIIOBHS) Ia30B, KOJIMUYECTBA BELIECTBA; MCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHHUsS Ui TNPUHATHA PEHIeHUH B KOHKPETHBIX
KU3HCHHBIX CHTYyallUsX, CBS3aHHBIX C BEMECTBAMH M HUX
MIpUMEHEHHEM




OK 04.
DddekTuBHO
B3aMMO/JICHCTBOBAT
b ¥ paboTaTh B

- TOTOBHOCTH K
CaMOOINPEIEIICHHUIO;
-OBJIaJICHHE HABBIKAMHU Y4E€OHO-HCCIEI0BATEIbCKON, IPOSKTHON H
COLIMAJIbHOM JCSTEIbHOCTH;

CaMOpPa3BUTHIO, CaMOCTOATCIIbHOCTH u

- YMETh IUIAHUPOBATh M BBIMOJHATh XUMHUYECKUN DKCIEPUMEHT
(mpeBpallleHusT OpraHMYECKHUX  BEIIECTB MpPH  HarpeBaHUU,
MOJYy4YEHUE STUJICHA U HU3YYCHUE €ro CBOMCTB, KaYeCTBEHHBIE
peakuMu Ha  ajbAETHAbI, KpaxMmall, YKCYCHYIO KHCIOTY;

KOJUICKTHBE U OBaanenue YHHMBEPCAJIbLHbIMHA KOMMYHHKATHBHBIMH | ICHATypaIys OCJIKOB IPU HAarpEeBaHHUHU, [IBETHBIE PEAKLIUU OCIIKOB;
KOMaH/1e NeHCTBUSIMU: IPOBOAUTH PEaKIIMU HOHHOTO OOMEHa, OMPEENATh CPeay BOIHBIX
0) coBMeCTHas1 1eSITeJIbHOCTbD! pacTBOpPOB, KAa4eCTBEHHBIE PEAKIMU Ha Cynab(par-, KapOoHAT- U
- TOHHMMAaTh W WCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON U | XJOPHA-aHUOHBI, Ha KaTUOH aMMOHUS; peliaTth
WHIUBUAYAITBHON paboOTHI; SKCHEpUMEHTAJIbHBIE  3aJaud 1o Temam  "Mertamisl" U
- IPUHUMATh LIEJTH COBMECTHOM JeSTeIbHOCTH, OPraHU30BbIBaTh U | "HemeTamnbl") B COOTBETCTBMM C  IpaBUJIaMU  TEXHUKH
KOOPJAMHHUPOBATH JEHCTBHUA IO €€ JIOCTHKEHHUIO: COCTAaBJIATH IUIaH | 0€30MaCHOCTH TMPU OOpaIlIeHUH C BEUIECTBAMU U JTAOOPATOPHBIM
NEHCTBHM, paclpenensTh pPOlu C y4EeTOM MHEHHIl YYacTHUKOB | OOOpyIOBaHHEM;  MPEJICTaBIATh  PE3yAbTaThl  XUMHUYECKOTO
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI; JKCIIEpUMEHTa B (OpME 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
- KOOPJAMHHUPOBATh U BBINOJIHATH padOTy B YCJIOBHSIX PEANbHOrO, | peakiuii 1 GOopMyIHpOBaTH BHIBOIBI HA OCHOBE 3TUX PE3yJIbTaTOB
BUPTYQJIBHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
- OCYLIECTBJISITh TMO3UTUBHOE CTPAaTErMYeCKOe TOBEICHUE B
pPa3IMYHBIX CHUTYalUSX, MPOSBISATH TBOPUYECTBO M BOOOpaKeHUE,
OBITh UHUIIMATUBHBIM
OBjajieHHe YHUBEPCAJIbHBIMHU PEryJsiTHBHBIMU J1€CTBUAMM:
I') IPUHATHE ce0s M APYTUX JIO/Ieii:
- IPUHUMATh MOTHUBBI M apTyYMEHTHI APYTUX JIOJCH MPU aHAIN3e
pEe3yIAbTAaTOB JAESTEIBHOCTH;
- MPU3HABATh CBOE MIPABO M MPABO JAPYTHUX JIOJIEH HA OMIUOKH;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOrO
YEJIOBEKA;
OK 07. B 00,1aCcTMIK0J10rHYeCKOT0 BOCIIMTAHUSA: - chopMHpPOBATh MPEJCTABICHUS: O XMMHYECKOW COCTaBIISIONICH
CopelicTBOBaTH - cOpMHUPOBAHHOCTH OJKOJOTUYECKOW KYIbTYphl, TMOHUMAaHHE | €CTECTBEHHOHAYYHON KApTUHBI MHUpPA, POJIM XMMHUU B TIO3HAHUU
COXpaHEHHIO BIIMSIHHS COIIMAIBHO-DKOHOMHYECKHUX TIPOIECCOB Ha COCTOSIHUE | SIBICHUH MPUPOJBI, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpPHI
OKpY’KaroIieu MPUPOJHON M COIMANBHOW Cpellbl, OCO3HAHWE TI00ATBHOTO | IMYHOCTH, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM s
Cpenpl, XapakTepa KOJIOTHUECKUX MpobIIeM; pelieHusl MPaKTHYECKUX 3a/ad M IKOJOTHYECKH OOOCHOBAHHOTO
pecypcocOepexeH |- TJIaHUPOBAaHUE U OCYIIECTBIECHHE NEHCTBUN B OKpYKAIOLIEH | OTHOILIEHUS K CBOEMY 37I0POBBIO M MPUPOTHON CPEIE;
U0, IPUMEHSATH cpene Ha OCHOBE 3HaHUA I1eJied yCTOWYMBOTO PA3BHUTHSA | - YMETh COONIOAATh MpaBUjia SKOJOTUUYECKH IIEIeCO00pa3HOTO
3HaHUS 00 YEJI0BEUECTBA; MOBEACHUS B OBITY H TPYIOBOW JACSITENBHOCTH B IEJAX
W3MEHEHUU AKTUBHOE HEMPUATUE NEHCTBUH, MPUHOCIIIMX BPE OKPYKAIOUIEH | COXPAaHEHHS CBOETO 3[I0POBbS U OKPYKAIOLIEH TPUPOTHOU CPEIbI;




KJIMMaTa, cpene;

MPUHIIUIIBI - YMEHHE IMPOTHO3MPOBATH HEOIArONMPHUATHBIC SKOJOTHYCCKHE
OEepEKITUBOTO MOCIEACTBUS MIPEAIIPUHUMAEMBIX JICHUCTBHM, IPEAOTBPALLATH UX;
MIPOU3BOJICTBA, - pacuMpeHue OITBITa eI TEIILHOCTH 9KOJIOTHYECKOMH
3¢ heKTHBHO HaIpaBJIECHHOCTH;

JIeHiCTBOBATh B - OBJIQJICHUE HABBIKAMH Y4EOHO-UCCIIE0BATEIBCKOM, MPOSKTHOU 1
YpE3BBIYANHBIX COLIMAJIbHOM AeSITEIbHOCTH;

CUTYalHSIX

YUUTBHIBATh ONACHOCTb BO3JACHCTBUS Ha JKHUBBIE OPraHU3MBI
ONpPEACIICHHBIX  BEIIECTB, IOHUMAs  CMBICI  IOKa3arTess
MPEIEIbHON TOIMYCTUMOW KOHUEHTPALIMU

B PE3YJIbTAaTC OCBOCHHUA JUCHUIINIMHBI CTYACHT JOJIKCH O6J'Ia,Z[aTI> HpO(bGCCI/IOHaJIBHI)IMI/I KOMIICTCHIUAMM.

_ 11K 4.3. IIpoBoAUTH OKpacKy aBTOMOOUJILHBIX KY30BOB

1.4PexkoMeH1yeMOeK0JIUYeCTBOYACOBHAOCBOEHUENTPOTPAMMbIIUCIUIIIUHBI:
MakcumanbHOU yueOHOM Harpy3ku o0ydaroiierocsi_/2 yaca, B TOM 4YHcIe: 00s13aTeIbHOM ayAUTOPHON ydeOHOM
Harpy3ku oOydJaromnierocsi 6 4acoB, caMOCTOSATEIbHON paboThl — 66 YacoB.




2. CTPYKTYPAUCOJEP KAHUEYYESHOM IUCIUILIUHBI
2.1. O6beM yueOHOI TMCHMIIJIMHBI M BHABI Y4e0HOil padoThI

Buny4eOHoiipadoTbl Oovem uacoe
MaxkcumanbHasi yueOHasl HArpy3Ka (Bcero) 72
Oo0si3aTesibHAs ayINTOPHAA y4eOHasi Harpy3Ka (Bcero) 6
B ToM uncie:
Teopernueckoe oOydeHHE 2
JlaGopatopHble 3aHATHS -
IIpakTrueckue 3aHATUSA 4

IpodeccHoHaTLHO-OPHEHTHPOBAHHOE coepKaHue (

TCOPECTUUCCKUC 3aHATHUSA

IMPAKTHYCCKHUC 3aHATHA

CamocrosiTeibHas padboTa 66

Ipomexncymounas ammecmauusn (Oughgepenyuposannuiii
3auem)




HaumeHoBaHue pa3jiesioB u Conep:kanue y4yeOHOro MaTepuaJa, Jad0paTopHble U MPaKTHYecKue padoThbl, camocTosiTeibHasA | O0bem | YpoBeHb
TeM padora o0y4aromuxcs YacoB | OCBOCHH
1 2 3 4
Paszgea 1. TeopeTnueckne OCHOBBI XUMHUH. 1
[Iepnonrueckuii 3aK0H U Copaepxxanue yueOHOIro MaTepuasa 6 1
tabmuma /.M. Menpaeneena.
CrpoeHue aTOMOB XUMHUYECKHUX CamocrosiTesbHas padora
3JIEMEHTOB .
Ilepuonnueckuit 3akoH u Ilepuoguueckas cucrema xumuueckux siemeHToB [I.M. Menneneesa.
CBs3p nepuoanyeckoro 3akona u Ileproguueckoil cucreMsl xumMuueckux aiemenToB .M. Menzaeneesa
C COBPEMEHHOW TeOpHeW CTpPOEHHMsS aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHUs CBOWCTB XMMHUYECKHUX
DIIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBIX M CIOXKHBIX BEIIECTB 10 TPyIIaM U IepuojaM. 3HAYeHHE
NEPUOJIMYECKOTO 3aKOHA B Pa3BUTHM HayKu.XMMHUYECKMH 3JeMeHT. AToM. Sapo aToma, H30TOIbI.
DneKkTpoHHAsE 000JI0YKa. DHEPreTHYeCKUEe YPOBHHM, MOIYypOBHH. ATOMHBIE opOuTamu, S-, p-, d-
sneMeHTbl. OCOOEHHOCTH pPacHpesieNieHHs] JIEKTPOHOB M0 OpOMTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX
YEeTBIPEX MEPUONIOB. DIIEKTPOHHAs KOHPUIYpalus aTOMOB.XapaKTEpUCTUKAa XUMHUYECKUX AJIEMEHTOB B
COOTBETCTBUM C mosoxeHueMm llepumonmyeckoir cucremsl. IlpakTudeckue 3agaHus Ha yCTaHOBJICHHE
CBS3M MEXAY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB U MEPUOJNYECKUM H3MEHEHUEM CBOWCTB
XUMHYECKHUX JJIEMEHTOB U UX COECIUHEHHM B COOTBETCTBUM C IOJIOKEHHEM [lepnonmdeckoil CHCTEMBI.
Jemoncrpanus tabnun «llepuonnyeckas cucrema xuMudeckux eMeHToB J[.1. MenneneeBa»
CtpoeHue BemiecTna. Coaep:xanue yueOHOro MaTepuasa 4 1
Xumuueckas CBsA3b.BaJeHTHOCTD. CaMocTosiTeJbHasi paboTa
INEKTPOOTPUUATETLHOCTS. CrpoeHue BemiecTBa. XuMu4eckas CBsI3b. BHUIIbI XMMUYECKON CBSA3M (KOBAJEHTHAs HEMOJSIpHAsA U
CreneHE OKHCHeHN. NoJisipHasi, HWOHHAs, MeTajuinueckas).loHpl: KaTHMOHBI W aHMOHBL. MeXaHu3Mbl 00pazoBaHUs
KOBQJIGHTHOM XHMMHYECKOHl CBsi3u (OOMEHHBIH H JOHOPHO-aKLUENTOpHBIM). Bonmopomnas cBs3b.
BanentHocts. DnexTpoorpunarenbHoctb. CTeneHb okucieHus.Perienne npakTuko-opueHTHPOBAHHBIX
pacyeTHbIX 3agaHui. Buasl XuMHuYeckod CBs3M (KOBaJCHTHAs HENOJsIpHAs M TOJspHas, HOHHAd,
MeTayueckas). MexaHu3Mbl 00pa3oBaHUsI KOBAaJEHTHONM XMMHUYECKON CBA3M (OOMEHHBIH M JOHOPHO-
AKIICTITOPHBIH).
[TonsiTHe o AUCTIEPCHBIX Coaep:kanue yue0HOro MaTepuaia 4 1

cucremax. Kimaccuduxarnpus,
HOMEHKJIATypa U CTPOCHHE
HEOPTaHMYECKUX BEIIECTB

CamocrosiTesbHasi padora

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunbl KpUCTATMYECKUX pemeToK. M3ydeHue Mopeneil KPUCTAIUIMYECKUX PEmETOK. 3aBUCUMOCTH




CBOICTBA BELIECTBOT TUMA KpUCTALIMUYEecKOW peme€Tku.llonsiTue o qucnepcHbix cucteMax. McTuHHbie n
KOJJIOWJHBIE pacTBOpHL. MaccoBas Aois BemiectBa B pactBope.Knaccupukanuss HeopraHMYeCKHX
coenuHeHuil. HomeHknaTypa HeopraHuueckux BeriecTB. ['eHeTnyeckas CBsi3b HEOPraHMYECKHUX BEIIECTB,
MPUHAJISKANTUX K PA3JIMYHBIM KJIACCaM.

IIpakTHyeckoe 3aHATHE.

Pemienue mnpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHU Ha PACTBOPHI, HCMOJIb3YEMBIE B
OBITOBOM W TMPOU3BOJACTBEHHON JCATENIBHOCTU 4YenoBeKa.Pacuérbl ¢ UCHOJIb30BAaHUEM IOHSATHUSA
«MacCcoOBast NOJIS BEIIECTBAY.

TuIbl XUMHYECKUX PEAKIINI

Coaep:xanue yueOHOIro MaTepuaJia
CamocrositesibHas padora

Xumunyeckas peakius. Knaccudukaius XuMUYecKuX peakluuid B HEOPraHUYECKOW W OpraHMYecKoin
XUMHU. 3aKOH COXpAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHEHHMs W TPEBPALICHHUS HHEPTUU TIPU
XUMHYECKHUX PEAKIIHSIX.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT Pa3iMuHbIX (pakTopoB. OOpaTUMbIe peakuu. XUMHUUYECKOE
paBHOBecue. DaxkTOphl, BIUAIOIIME HA COCTOSHHE XHMHUYECKOro paBHoBecus. llpunnun Jle
[laTtense.Pa3nokenne mepokcuaa BOIOpPOJA B MPHUCYTCTBHM KaTalu3aTopa. BiusHHE pa3TUdHBIX
(bakTOpPOB Ha CKOPOCTh XMMHYECKOM peakuuu.Pacyérsl Mo ypaBHEHMSIM XMMUYECKHUX PEakIHid, B TOM
qrcie TepMoXuMudeckne pacd€rbl. CocTaBlieHHE WOHHBIX YpaBHEHHMH peaknuii. Peakunm MOHHOTO
oOmeHa. PacuéTsl Macchl BelliecTBa Wi 00bEMa ra30B MO0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAacce MU
00BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, pacu€Thl MacChl (00BhEMA, KOTMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIINHU, €CIH OJITHO U3 BEIIECTB UMEET MPUMECH.

3J'ICKTpOJ'II/ITI/I‘-IeCKa$I JAUCCOIMaIn

Conep:xanue yueOHOro MaTepuaJa

1 WOHHBIA 0OMEH

CamocrosiTesibHas padora

DnexTponuTuyeckas auccoruaiys. CUibHbIe U ciadble 31eKTpouThl. Cpesia BOJHBIX pPaCTBOPOB
BEIIECTB: KUCIasi, HEUTpaapHas, IesiouHas. Peakiuyn nonHoro oomeHa. OKucauTebHO-
BOCCTaHOBUTENbHBIE peakinui. COCTaBICHHUE PEAKINil HOHHOTO 0OMEHA ITyTeM COCTaBIEHUS MX MOJHBIX U
COKpAILIEHHBIX HOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE peaKMU. 3aJJaHUs] HA COCTaBJIEHHE HOHHBIX
peakuuii.OnpeieieHue cpeibl paCTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATBbHOIO HHIUKATOPA.
CocraBneHue peakiuii HOHHOTO 0OMEHa MyTeM COCTaBJICHUS WX TIOJHBIX U COKPAIICHHBIX HOHHBIX
ypaBHEHUH. 3a/laHKs HA COCTABJICHUE MOHHBIX PEaKLIU.




Paznen 2. Heopranuueckasi XuMus.
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Duznko-xuMUYECKHE CBOIICTBA

OcHoBHOe coaepkaHue

HEMCTAJIJIOB

CamocrosiTesibHas padora

Hewmerainsl. [1onoxenue Hemerauios B [lepuogudeckoil cucremMe XUMUIECKUX d1eMeHToB JI.1.
MeneneeBa 1 0coOeHHOCTH cTpoeHus aToMoB. du3nueckue cBoiicTBa

HEMETAIJIOB. AJUTOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa U yriaepoaa).

XUMHUYECKUE CBOICTBA BaXKHEHIIINX HEMETAJUIOB (rajloreHoB, cephl, a30Ta, hocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUN (OKCHUIOB, KUCIOPOACOAEPKAILUX KUCIOT, BOJOPOIHBIX
coeaunenuil).IlpuMeHeHre BaXXHEHIINX HEMETAUIOB U UX COeMHEHUH. M3yueHne KouieKuu oopa3Los
HEMETAJIJIOB.

Dduznko-xuMUYEeCKHEe CBOMCTBA

OcHOBHOe coiep:KaHue

MCTAaJlJIOB

CamocrosiTesibHas padora

Meramnsl. [Tonoxenue metaioB B [lepuonnueckoit cucreMe XuMHYeCKuX nemeHToB J[. 1.
MenneneeBa. OcCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI04eK aTOMOB MeTa/u10B. O0mmue Gpundeckue
cBoiicTBa MeTauioB. CIuiaBbl METAJIIOB. DJIEKTPOXUMHUYECKUH psijl HANIPSHKEHUH METaJlJIOB.

XUMHYEeCKUE CBOWCTBA BKHEHIIINX METAJUIOB (HATPHU, KA, KaNbIMii, MAaTHUN, TFOMUHHN, ITTHK,
XPOM, JK€J1€30, Me/Ib) U UX COEIMHEHNIN.KaueCTBEHHbIE pEeaKlIny Ha KaTHOHbI MeTauioB. OO01ue crnocoOsl
nojy4eHus metamioB. [IpuMeneHne MeTamuioB B ObITY U TexHHKE.M3ydueHue komuiekuuu «MeTaisl U
CIUIaBBI» DKCIIEPUMEHTATIbHOE pellleHue 3aaa4 o teme «MeTas». BzaumozeiictBue ruapokcuaa
AJIOMUHMS C paCTBOPAMU KHUCIIOT U LIEI0YEH.

Pasnen 3. Teopetnueckue 0CHOBBI

OpFaHHqCCKOﬁ XHUMUHU.

24

OCHOBHBIC TOHATHUS XUMUH

OcHoBHOe coaepkaHue

BBICOKOMOJIEKYJISIPHBIX
coenuHenuil. [Ipenmer,

CamocrosiTesibHas padora

KJ1accuukanms, CTpOCHUE 1
HOMEHKJIATypa OPraHUYECKUX
BEIECTB

OCHOBHBIE TOHATHS XHMHU BBICOKOMOJICKYSIPHBIX COCIMHEHHI: MOHOMEp, IMOJIUMEpP, CTPYKTYypHOE
3B€HO, CTENEHb MOJUMEpPHU3ALMM, CPEIHSAs MOJIEKYJsipHas Macca. BBICOKOMOJEKYISIpHbIE
coelMHEHUS.OCHOBHBIE METOJAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN - IMOJIMMEpHU3auus M
MOJIMKOHACHCAITHSL.

O3HakoMJyIeHHE ¢ 0Opa3laMu MPUPOJIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IjacTMace, kayuaykoB.IIpeamer
OpraHWYeCcKOM XUMHH: €€ BO3ZHHUKHOBEHHME, Pa3BUTHE WU 3HAUCHHUE B TMOJYYCHUU HOBBIX BEIIECTB M




MarepuayioB. Teopusi CTpoeHHMs oOpraHudyeckux coeauHeHnii A.M. bytiepoBa, €€ OCHOBHbIE
nosiokeHust. CTpyKTypHBIE (OPMYIBI OPraHUYECKUX BellecTB. ['omMomorus, nzomMepus. XuUMHUECKas
CBSI3b B OPraHUYECKUX COCTUHEHUSX - OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnerre o0 KIacCH(PUKAMKM OPraHUYECKUX BemiecTB. HoOMeEHKIaTypa OpraHHYeCKHX
COCMHEHMUI (CHUCTeMaTUyecKas) M TPUBHAJIbHbIE Ha3BaHHS BaKHEHIIMX MpeICTaBUTENICH KJIaccoB
opranundeckux BemiecTB. O3HakomIiIeHHE ¢ 00pa3llaMu OPraHWYECKUX BEIECTB M MaTepHallaMH Ha UX
OCHOBE

IIpakTuyeckue 3aHATHS.

DKCHEepUMEHTAIBHBIE METO/Ibl M3YUYE€HUsI BEIIECTB U X MPEBPAILICHUI: MOACIUPOBAHNE MOJICKYJT
OpPraHMYECKUX BEIECTB, HAOJIOJIEHWE M OINUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO
OpraHWYECKUX BEIECTB MPU HArpeBaHUH (ILJIaBJIEHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesonopoabl.IIpuponnsie
WCTOYHUKHU YTJIEBOJOPOJIOB.

OcHoBHOE CoAcCpKaHUEC

CamocrosiTesibHas padora

VYrneBonopoabl. ANIKaHbl: COCTaB U CTPOEHME, TOMOJIOTMYECKHI psn. MeTaH W 3TaH - mpocTeliine
MIPEJCTaBUTENIN alKaHOB: (PU3MYECKHE M XUMHMUYECKHE CBOWCTBA (pEaKIMU 3aMELIEHHs U TOpEHHS),
HaXO0XJIEHHUE B IPUPOJIE, MOTYUEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMM psA. OTHUIEH M TNPONMIIEH - MPOCTEHIINe
MPE/ICTaBUTENN  AJIKEHOB: (U3MUECKUEe W XUMHYECKHE CBOWCTBAa (peakuMM TUIPUPOBAHUSA,
raJJOTeHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJIMMEpU3allin ), MOJTydeHHe U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaKHEHMIIME XUMHUYECKUE
cBOMcCTBa (peakuus noauMepusanun). [lonyueHrne CHHTETHYECKOT0 KayuyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTMUYECKHH psf. AUETHIICH - MPOCTEHIIHiA
Mpe/ICTaBUTENb AJIKHHOB: COCTaB, CTpoeHue, (u3MYecKue M XHMHUYECKHE CBOICTBa (peakuuu
TUJIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIMHN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (HU3MUECKHUE W XWMHUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHNSA M HUTPOBAHMsI), MOJIYYEHHUE U NpUMEHEHHE. TOKCHMYHOCTh apeHOB. [ eHeTnueckas
CBSI3b MEXKIY YIJIEBOJOPOAAMH, MPUHAMISKAIUMHU K pa3IuyHbIM Kiaccam.lIpupoaHbpie MCTOYHUKU
yrieBoaopooB. [Ipupoanslii ra3 u nomytHele HedTsHbIE Ta3bl. HedTh u e€ npoucxoxnenue. Criocoobt
nepepaboTku He(TH: MEepPeroHkKa, KPEeKUHI (TepMHUYECKHM, KaTaluThyeckui), muponus. [IpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIN yroiab ¥ MpOIyKTHI
ero mnepepaboTku.O3HaKOMIIEHHE € O0paslamMH IUIacTMacc, KaydyyKoB M PE3UHbBI, MOJEIHPOBAHUE
MOJIEKYJ1 ~ YIJIE€BOJOPOAOB U  TajoreHonpou3BoiHbIX.IlomyueHne oSTuneHa U HU3y4EHHE  €ro




cBoiicTB.O3HaKOMIIeHUE C oOpa3naMukosuiekinu «Hepte» n «YTomab»

IIpakTnyeckoe 3ansiTHE.

Pacuérnble 3amaun.BerunicieHuss Mo ypaBHEHHIO XHUMHYECKOHW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMHU 1O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucnoponconepxaiue
OpraHUYECKUE COCTMHECHUSI.
Cnuprer.denod.

Anbneruapl. CBOIMCTBA pacTBOpa
YKCYCHOM KUCJIOTHI.

OcHoOBHOE co/lep:KaHue

CamocrosiTesibHas padora

Kucnoponcoaep:xaiiiue opraHiyecKue COeMHEHMS.

IIpenenpHble OJHOATOMHBIE CIUPTHI. METaHOIN U 3TaHOMI: CTPOCHUE, (PU3HUECKHE U XUMHUYECKUE
CBOMCTBa (peakuuu C AaKTUBHBIMM MeETajllaMH, TaJOr€HOBOAOPOJAaMHU, TOpPEHHUE), IMPUMEHEHHE.
Bonopoanele cBA3M MEXIy MOJEKyJaMu CHUPTOB. JlelicTBHE MeTaHOJa M 3TAHOJIA HAa OpraHUu3M
YyeJloBeKa.

MHoroaToMHble COIUPTHL. DTUICHIJIMKOJIb U INIMLIEPUH: CTPOEHUE, (PU3NUYECKUE U XUMHUYECKUE CBOWCTBA
(B3auMoOJIeliCTBHME CO IIETOYHBIMM MeETallaMH, KaueCTBEHHAspeaklus Ha MHOTOATOMHbBIE CIHPTHI).
JleiicTBue Ha opraHusM 4desnoBeka. [I[pumMeHeHne rMnepruHa U STHIICHTJINKOJISL.

@DeHod: CTPOEHUE MOJEKYJbl, (U3NYECKHe M XMMHUYECKHe cBoWcTBa. TOKCHYHOCTH (eHona.
[Tpumenenue penomna.

Anpperuabl. @opManbaerui, aueTalbJeTU]: CTpOeHHE, (U3NUECKHEe M XUMHUYECKHE CBOMCTBA
(peakMM OKHCIEHHUS M BOCCTAHOBJICHMSI, KAUECTBEHHBIC PEAKIIMN), OJydeHHe U npuMeHeHue.l openue
CIUPTOB, Ka4eCTBEHHbIE pPEAKIMM OJHOATOMHBIX CIHUPTOB (OKMCIeHHE 3TaHoja okcuaoMm wmenu(Il)),
MHOT'OAQTOMHBIX CIUPTOB (B3auMozelcTBue rimuepuHa ¢ ruapokcugoM menu(Il)), amppermmon
(OKHCIIEHHEe aMMHAYHBIM pacTBOpoM okcuma cepedpa(l) u ruapokcuaom menu(Il). CpoiicTBa pacTBOpa
YKCYCHOM KUCJIOTBI.

Tema 3.5. YriieBoabl: cocTaB,
KJ1acCU(UKALIUS YTIEBOIO0B.
A3oTconepkalue OpraHn4eckue
COEIMHEHMS. AMUHOKHCIIOTBHI.
benku. BeicokoMonekynspHble
COCIUHEHHUS.

OcHoBHOE coaep:xaHue

CamocrosiTesibHast padoTa

VYrieBoasl: cocTaB, Kiaccu(uKalus YriaeBoJoB (MOHO-, TU- W monucaxapunisl). [nmokosa -
MPOCTEHIINKA MOHOCAXapHl: OCOOEHHOCTH CTPOCHMSI MOJIEKYINbI, (hU3MUEeCKHe M XUMHUYECKHUE CBOWCTBA
(B3aumoperictBue ¢ ruapokcunom menu(Il), okucienne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHE TIIIOKO3bl), HAXOXKACHUE B NMPUPOJE, MPUMEHEHHE, OHOoJoruYecKasl poJib.
®dotocunre3. pyKTo3a Kak U30Mep IIIFOKO3BI.




Kpaxmanm u memirono3a Kak NpupojHbie mnojguMmepbl. CTpoeHHE Kpaxmalia W IIeJUTFOJIO3HI.
Ou3nyeckue W XUMHYECKHE CBOWCTBA Kpaxmana (THIPOJU3, KAueCTBEHHAs pPEaKius C HOAOM).
B3aumojeiicTBue kpaxmaiga ¢ HOJOM. BBIYHCICHHUS MO ypaBHEHUIO XHMHUYECKOW peakiuu (MaccChl,
00B€Ma, KOMMYECTBA MCXOJHOTO BEIISCTBA WJIM MPOJYKTAa PEaKIUU 1O U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 MCXOJIHBIX BEIICCTB MJIU MPOAYKTOB PEAKIINH ). AMUHOKH CJIOTHI Kak aM()OTEpHBIC
oprannueckue coequHeHus. u3ndeckne 1 XUMHYECKUE CBOMCTBA aMUHOKHUCIIOT (HA MIPUMEpE TIUIUHA).
Buonornueckoe 3Hauenne aMuHOKHCIOT. [lenTuas.

benku kak mpupoHBIE BEICOKOMOJIEKYIISIPHBbIC coeAnHEeHUS. [lepBUYHAs, BTOpHYHAS U TPETHUYHAS
CTPYKTypa OekoB. XMMHUECKHE CBOMCTBA OCIIKOB: THPOJIN3, ACHATYpAIlUs, KAaUeCTBEHHBIC pEeaKIUy Ha
O0cnkn.OCHOBHBIC TOHSTHS XHMHH  BBICOKOMOJICKYJISIDHBIX ~ COCAMHCHHIA: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpU3alUU, CPedHss MOJeKyaspHas Macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COeIMHEHUIT - MOJIMMEPH3AITUS 51
MOJIMKOHACHCAINA. DKCIIEpUMEHTAIIbHBIE METO/Ibl M3YUEHHUsl BEUIECTB U UX MPEBpAIICHUIl: HaOII0IeHNe
U ONKCAHHUE JEMOHCTPAIIMOHHBIX ONBITOB: JICHATYypalus OCIKOB NPH HArPEBAHWH, LBETHBHIC PEaKIIUU
OEJIKOB.

HpO(l)eCCI/IOHaJ'lI)HO-OpI/IeHTHpOBaHHOE CoI€epiKaHue

Pazgea 4. Xumud v )KU3Hb

Tema 4.1 Xumus u XKU3Hb

OcHoBHOE CoAEpKaHue

CamocrosiTesibHas padoTa

Xumust W Ku3Hb. Ponb XuMuM B 00€CHEYEHMM 3KOJOTMYECKOW, SHEpreTM4Yeckoil W MHIeBOM
0€30MacHOCTH, pa3BUTUN MeIULUHBI. [IoHATHE 0 HAYYHBIX METO/JaxX MO3HAHMS BELECTB M XUMUYECKHX
peakuuil.

[IpencraBienuss 00 OOMMX HAYYHBIX NPUHIUNAX MPOMBIIIJICHHOTO MOJYyYEHUS Ba)KHEHIINX
BEIIECTB.

YenoBek B MHpe BEIIECTB M MaTEpPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHAIBI,
KOHCTPYKIMOHHBIE MaTepHallbl, KpacKH, CTEKIO, KepaMuKa, MaTepualbl [UIl JJICKTPOHMKH,
HaHOMaTepHaJibl, OpraHM4eCKHe U MUHEpaIbHbIE y10OpEHUSI.

XUMHA U 310pOBbE YEJIOBEKA: IIPaBUila UCIIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB, IPaBUIa
0€30MacHOro UCMNOJIb30BaHMS MPENnapaToB ObITOBONM XMMHUHU B TOBCETHEBHOMN KU3HHU.

IIpakTnyeckoe 3aHsiTHE.

[TpaBuita S3KOJIOrMYECKH 11€J1IECO00PA3HOr0 MOBEIEHUS B OBITY U TPYIOBO 1€ATEILHOCTH B




HEJISIX COXPaHEHHs CBOETO 37I0POBBS M OKPYKAIOIIEeH MPUPOIHON CpeIbl

IIpomeskyTouHas arrectauus mo gucuunanne (1uddepeHuupoBaHHbINH 3a4eT) 1 2

Bcero 12

JisaxapakTepuCcTUKUYPOBHIOCBOCHUAYU€0OHOTOMATEPHAIIaN CIIONb3YIOTCACIEIYIONINe0003HaueHUs Ha BBIOOP:

1. —03HAaKOMUTENHHBIN(TTOBTOPEHUEPAHEECU3YICHHBIXOObEKTOB,CBOMCTR);

2. —penpoayKTUBHBIN(BBIIOITHEHUEIEATEIILHOCTUIIO00PA3Iy, HHCTPYKIIUUUITUIIOAPYKOBOICTBOM )

3. — MPOIYKTUBHBIN (mmaHupoBaHUE u CaMOCTOSITENIbHOE BBITMIOJTHEHHE JESITEIbHOCTH, pelieHue POOIIEMHBIX 3ajau:
KOHTPOJIbHBIE padOThI, CAMOCTOSTENIbHBIE pa0b0Ta, KypCOBbIE PAOOTHI (IIPOEKTHI))



3. YCJIOBUAPEAJIM3ALIUUITIPOT' PAMMBIINCIHUITJIMHBI
3.1. TpeGoBaHusI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecIedeHHI0
Peanuzauuss mnporpaMMbl JIUCUMIUIMHBI TpeOyeT Haiuuusg ydyeOHOro KaOuHeTa
UH(OPMATHKH.
O6opynoBanne yueOHOTO KaOMHETA:
- TOCAJI0YHbIE MECTa MO KOJMYECTBY 00yUYaIOUINXCS;
- pabodee MecTO IpenogaBaTelIs;
MapKepHast T0cka; y4eOHO-MEeTOANUECKOe 00ecieueHue.
TexHuueckue cpeacTBa 00y4eHUs:
- JJOKaJIbHAasl KOMIIBIOTEPHAsI CETh U To0anbHas ceTb IHTepHET;
- MyJIbTUMEIMA IPOEKTOP
- UHTEpAaKTUBHAs I0CKa/TIaHeNb/3KpaH

3.2. Uudopmanmonnoe obecnevyeHue 00yueHus

Ilepeyens  pexoMeHAyeMbIX  y4eOHbIX  M3aaHuil, WHTepHeTr-pecypcos,

JOTOJIHUTEIbHOM JIUTEPATYPbI

OCHOBHBIE HCTOYHUKH:
1. I'abpuensn, O. C. Xumus. bazosiii ypoBensb. 10 kinacc : yueOnuk / O. C. I'aGpuensy. -
5-¢ u3l., nepepadboranHoe - Mockga : MznarensctBo "lIpocsemenue”, 2022. - 192 c. -
ISBN 978-5-09-099538-2. - Tekct : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1928190 (nata o6pamenus: 13.06.2023). — Pexxum
JOCTYTA: MO MOAMKCKE.
2. I'abpuensu, O. C. Xumus. bazossiii ypoBens. 11 kiacc : yuebnuk / O. C. ['abpuensH. -
8-e uzn., crepeorunHoe - Mocksa : M3natensctBo "[Ipocsemenne", 2022. - 224 c. -
ISBN 978-5-09-099539-9. - Tekcr : anexrponnsiid. - URL:
https://znanium.com/catalog/product/1928221 (nata o6pamenus: 13.06.2023). — Pexxum
JOCTYTA: MO MOAMKCKE.
3. boromonosa, U. B. Heopraanueckas xumus : yuebHoe nmocobue / M. B. boromornosa. -
Mocksa : UTHOPA-M, 2021. - 336 c. : ui. - ITPO®Uas). - ISBN 978-5-98281-187-5. -
Texkct : anextponHwii. - URL: https://znanium.com/catalog/product/1362442 (nata
obpamenus: 13.06.2023). — Pexxum fgocTyna: 1mo monrckKe.
4. Jlesunkuid, M. M. KapnaBan mosnekyn: Xumusi HeoObluHas 1 3a0aBHas / M. M.
JleButikwmii. - MockBa : AnsninHa HOH-ukIH, 2019. - 542 ¢. - ISBN 978-5-00139-101-2.
- Texcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1078455 (narta
obpamenus: 13.06.2023). — Pexxum noctyna: 1o moAmnucke.

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIHUIIJIMH

KoHTposb 1 olieHKa pe3ybTaToB 00yUYeHHUs OCYIIECTBISIETCS TIPEMoaBaTeieM B
MPOIIeCCe MPOBECHUS MPAKTUUYECKUX 3aHATUHA U JTaOOPaTOPHBIX pabOT, TECTUPOBAHUS,
a TaK)Xe BBIMOJHEHUS OOyYarOUIMMHUCSI WHAUBUIAYAIbHBIX 3aJlaHUM, IPOEKTOB,
ucciaeoBaHui. Pe3ynpTarsl 00yueHHs OnpeesisitoT, YTO 00yJaroluecs: JOJKHBI 3HATD,
MOHUMATh U JIEMOHCTPUPOBATH MO 3aBEPIICHUN M3yYeHUs TUCHUIUIUHBL. KOHTpOabL U
OIleHKA pPEe3yJbTaTOB OCBOEHUSI 00I11€00pa30BaTEeIbHON JUCHUILIMHBI PACKPBIBAIOTCS
yepe3  JUCUUIUIMHApHble  (MpeAMETHBbIE)  pe3yJbTaThl,  HaMpaBJCHHbIE  Ha



dbopmupoBaHre OOMIMX M MPO(EecCHOHATbHBIX KOMIETEHIMN MO pa3fenaMm U TeMam
coJiepKaHusl yueOHOro MaTepuara.

Oo6masi/mpogeccuoHabHAS Pa3zpgen/Tema THun oeHoYHbIX
KOMIIEeTEHIIHS MeponpusTuii
Tema 1.1 -1.7,Tema 2.1 - 2.2, Tema TecTtupoBanue
OK 01 3.1-2.6, Tema 4.1, 11K 4.3
IIK 4.3 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brmmonnenue
3.1,34,4.1,11IK 4.3 MPaKTUYECKUX 3aJIaHUM
Tema 1.1 Tema 1.3 Tema 1.6 Tema 1.9 TectupoBanue
OK 02 Tema 3.1
IIK 4.3 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, Brmonnenue
3.1,34,41 MPaKTUYECKHUX 3 IaHUH
OK 04 Tema 1.1,1.3,1.4,1.6,1.7,1.8, 2.1, 2.2, TectupoBanue
IIK 4.3 3.1,34,4.1,JIK4.3 Brmonnenue
MPAKTUYECKUX 3aJaHUN
OK 07 Tema 1.1,1.3,1.4,1.6,1.7,1.8,2.1, 2.2, TectupoBanue
IIK 4.3 3.1,34,41Tema 1.1 - 1.7,Tema 2.1 - Brimmonnenue

2.2, Tema3.1-2.6, Tema 4.1

IMPAKTUYCCKUX SaﬂaHI/Iﬁ

OK 01, OK 02, OK 04, OK 07

Bce templ

HuddepennmpoBanHbIi
3a4er




