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Pabouas mporpamMma o0uieoOpa3oBaTebHON AMCLMIUIMHBI pa3paboTaHa Ha oOc-
HOBe TpeOoBaHMii (enepabHOro rocyaapCTBEHHOro 00Opa3oBaTesIbHOrO CTaHaapTa
cpeaHero obuero 00pa3oBaHus, YTBEPXKIEHHOrO NpukasoM MuHKCTEpCTBa 0Opaso-
BaHMA U Hayku Poccuiickoit ®enepaunu ot 17 mas 2012 roga Ne 413, dpenepanbHoro
rocyIapcTBEHHOrO 00pa30BaTEILHOrO CTAHAApTa CPeHEro NpodheccHoHaNbLHOro 06-
pasosanus no cneuranbHocTd 11.02.15 MHdpokoMMYyHHKALMOHHBIE CETH W CHCTEMBI
CBSA3M, YTBEPXKAEHHOrO NMpUKa3oM MuHHKcTepcTBa npocseuenus Poccuiickoit Mene-
pauuu ot 05 asrycra 2022 rona Ne 675, nonoxeHuii ¢penepanbHoi OCHOBHO#H oOwie-
00pa3oBaTebHON MPOrpaMMbl CpeIHero obuero oopa3oBaHus C y4eTOM MOJy4ae-
MO# CreUMaIbHOCTH.

IIporpammy cocraBuia:
Jlareimosa A.lI1l. - npenoaaearens LIK MuE/] kadpenpe BMu®d

Ono6peHo UUMKIIOBOH KOMUCCHEH CornacosaHo

MaremMaTHKH U €CTECTBEHHBIX 3amecTuTeNIb IMPEKTOPA
JOUCLIMIUTHH Kadeapsl no yueQuoii pabore

Beiciieii MaTeMaTHKH M QU3HKH. A .H. benskosa

Mporokon 3 ot 79./7/ A%
IMpencenarens UMKJIOBOH KOMHCCHH
— A A.A. Yupkosa




Pabouas mporpamma o01ieo0pa3oBaTenbHON JUCHUIUIMHBI pa3paboTaHa Ha OC-
HOBE TpeOoBaHMI (emepasbHOr0 TOCYAaPCTBEHHOTO O0pa30BaTEILHOTO CTaHIApTa
cpemHero oluiero oOpa3oBaHusl, YTBEPKICHHOTO MpHKa3oM MuHHcTepcTBa 00pa3o-
BaHus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012 roga Ne 413, denepansHOTro
rOCyIapCTBEHHOIO 00pa30BaTEIBLHOTO CTaHAapTa CPETHETO MPO(ecCHOHATBHOTO 00-
pa3oBanus 1o cneuuanbHocTd 11.02.15 MHPOKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
CBSI3U, YTBEPKICHHOIO NpuKa3oM MuHucrepcra nmpocsenennst Poccurickon ®ene-
patuu oT 05 aBrycra 2022 roma Ne 675, monoxxenuit peaepanbHON OCHOBHOM 00IIIe-
o0pa3oBaTeNnbHON MPOrpaMMbl CpPEIHETO0 OOIIer0 O0O0pa3oBaHUsI C yU4EeTOM IOJydae-
MOl CTIelIMaIbHOCTH.

IIporpammy cocraBuJia:
JlateimoBa A.ILl. - npenogaBarens LIK MuE/] xadenpst BMu®

Ox00peHo NUKIIOBOKM KOMUCCHEN CoriacoBano

MareMaThku U €CTECTBEHHBIX 3aMeCTUTEIb TUPEKTOPA
JUCUUIUINH Kadeapsl 1o yueOHou padbore

Bricuieit MaTeMaTUKU U (DU3UKH. A.H. benskoBa
[Iporokoi OT

[Ipencenarens HUKIOBOM KOMUCCUH
A.A. YupkoBa




COJEP)KAHME

1 OO6mrast xapakTepucTika pabodeit mporpaMmbl 00111e00pa3oBaTeILHON
JUCIATUTAHBI

2 CtpykTypa u cofepkaHue 001meo0pa3oBaTeIbHON AUCITUTUITHHBI

3 VYcioBus peanu3anuu o011e00pa3oBaTeIbHON T CIUILIMHBI

4 KoHTpoJb U OLIEHKA Pe3yJbTaTOB OCBOECHHUS 00I11€00pa30BaTEIbHOM
JUCIUIUTAHBI

CTp.

10

18
20



1 OBIIIAA XAPAKTEPUCTHUKA PéBO‘IEfI ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

1.1 MecTo IUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

OO6mieoOpa3oBaTenbHAS TUCIUTIINHA « XUMUSD» SIBJISIETCS 0053aTeTLHON YacThIO
00111e00pa30BaTeIBLHOrO IUKIAa 00pa30BaTEIbHONW MPOrpaMMbl B COOTBETCTBUHU C
®I'OC CIIO no cneunansHocTh 11.02.15 MHPOKOMMYHUKAIIMOHHBIE CETH U CHCTE-
MBI CBSI3H.

1.2 Lean ¥ iIaHupyeMblIe pe3yJabTaThl 0CBOCHHUS JUCHUILIHHbBI

1.2.1 Lenb AUCHUTIIMHEL.

ens: hopmupoBanue y oOydaronmxcsi NpeacTaBICHUs 0 XUMUYECKONU COCTaB-
JSIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa KaK OCHOBBI MPHUHSTUS PELICHUN B
KU3HEHHBIX W TPOU3BOJCTBEHHBIX CUTYallUsIX, OTBETCTBEHHOI'O MOBEJEHUS B IPHU-
POIHOM cpene.

3amaun:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XHUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPY KAIOWIEW Cpele, UEIOCTHOM HAayYHOU KapTHHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJSATH (POPMyJIbl HEOPTAaHUYECKUX W OPTaHUUYECKUX
BEILIECTB, YPABHEHUSI XUMUUYECKUX PEAKIUHN, OOBICHATHh UX CMBICI, UHTEPIPETUPO-
BaTh PE3yJIbTaThl XUMHYECKHUX IKCIIEPUMEHTOB;

3) chopMupoBaTh HABBIKK MPOBEICHHS MPOCTEHINNX XUMUYECKUX IKCIICPUMCH-
TaJbHBIX MCCIEAOBAHUN ¢ COOJIOJEHUEM MpaBuil Oe30MacHOro oOpalleHus ¢ Belle-
CTBaMHU U J1a00OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HUCIOJIb30BaTh WH(POPMAIIMIO XUMHUYECKOTO XapakTepa M3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUsI MPOTHO3UPOBATH MOCIEACTBUS CBOEH AEATENBHOCTU U
XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTUKEHUM XUMHUYECKOW HAYKU U
TEXHOJIOTUM JIJIsl pa3BUTHUS COIMATILHON U MTPOU3BOJICTBEHHOM cdep.

1.2.2 Tlnanupyembie pe3yabTaThl OCBOSHUS 00II€00pa30BaTEIbHON MUCIIUILIH-
Hbl B cooTBeTcTBUH ¢ ®I'OC CIIO 1 Ha ocHOoBe TpeboBanuit ®I'OC COO.

Oco6oe 3HaueHue AUCIUIUIMHA UMEET Mpu (HOPMUPOBAHUM U PA3BUTHH OOIIMX
KOMITIETEHIIUM:

Ko n naumenosanue [InanupyeMble pe3yIbTaThl OCBOECHHUS AUCHMILIMHEL
bopMUpyEMBIX KOM-
MeTeHIHI O6mue JlucHMIIMHAPHEIE

OK 01 BriGupats crio-
coObl pemieHus 3aaad
npodeccnoHaNbHOMI
JEATSIbHOCTH TpHMe-
HUTEIBHO K pa3ind-
HBIM KOHTEKCTaM.

B yacTu TpYyA0BOro BoCIMTAHUSA:
-TOTOBHOCTh K TpPYIy, OCO3HaHHE
LIEHHOCTH MAaCTEPCTBA, TPYIOJIIO-
oue;

-TOTOBHOCTb K aKTUBHOU JI€ATCIIb-
HOCTH TEXHOJIOTMYECKOM W COIH-

-BJIaJIeTh CUCTEMOW XUMHUYECKUX 3Ha-
HHW, KOTOpas BKJIOYAaET OCHOBOIIOJIA-
rajomye MOHATHS (XUMHYECKUH HJie-
MEHT, aToOM, OJJIEKTPOHHas 000JI0YKa
aroma, S-,p-,d->JeKTpOHHBIE OpOUTAIH
aTOMOB, MOH, MOJEKYJIA, BaJICHTHOCTD,
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QIBHOM HaNpaBICHHOCTH, CIIOCO0-
HOCTh WHHUIUUPOBATH, IIIAHUPO-
BaTh U CAMOCTOSITEIIBHO BBINOJHSITh
TaKyIO JAeATeIbHOCTD;

-UHTEpeC K pa3iIuyHbIM cdepam
npodeccHoHaTbHON AeATETLHOCTH.

OsBaanenue YHUBEPCAJIbHbIMHU
Y4eOHbIMU NMO3HABATEJILHBIMHU
JAeHCTBUAMMU:

a) Oa3oBble JOrHMYecKHe Jieii-
CTBHA:

-CaMOCTOSTEILHO (OPMYJIUPOBATH
U aKTyalIu3upoBaTh MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE,
-yCTaHaBJIMBATh CYIIECTBEHHBIN
MIPU3HAK WJIM OCHOBAHUS JJIA CpaB-
HEHHS, KI1accupuKamu u 00001Ie-
HUS;

-ONpEACNATh LEIU JIeATeIbHOCTH,
3a/1aBaTh IMMapaMeTpbl U KPUTEPUU
UX JOCTHKCHHS,

-BBISIBJISITh  3aKOHOMEPHOCTH |
MIPOTHBOPEYUST B paccMaTpHBae-
MBIX SIBJICHHSIX;

-BHOCHTh KOPPEKTHBBI B JCATEIb-
HOCTh, OIICHUBAThL COOTBETCTBHEC
pe3yNbTaTOB  IENisIM, OLIEHHUBATh
PHUCKH TOCTIECTBUMN JEATEIHHOCTH;
-pa3BUBaTh KPEATUBHOE MBIIIUICHHE
IpPH  PEIICHUW JKU3HCHHBIX IPO-
onem;

0) 0a3oBble HCCJIEI0BATEIbLCKHE
JEeHCTBHUA:

-BJIaJIETh HaBBIKAMU y4eOHO-HC-
CIIEJOBATEIbCKON U IIPOEKTHOU JIe-
ATEIILHOCTH, HaBBIKAMHU pa3peliie-
HUS Ipo0IieM;

-BBISBIISATE  TIPHUYUHHO-CJIC/ICTBEH-
HBIE CBSI3M U aKTyalU3WpOBaTh 3a-
Jady, BBIIBUTaTh TUIIOTE3Y €€ pe-
[IeHUSI, HAXOJIUTh apTyMEHTHI IS
JIOKA3aTelIbCcTBAa CBOMX YyTBEPXKIIE-
HUH, 3a/laBaTh MapamMeTphl U KpHU-
TEPHUH PEIICHUS;

-aHaJM3UpPOBaTh TIOTy4YEHHBIE B
X0JIe PeIIeHUs 3aJ]a4l Pe3yIbTaThl,
KPUTHYECKH OLIEHUBATh WX JIOCTO-
BEPHOCTh, IMPOTHO3UPOBATH H3MeE-
HEHHUE B HOBBIX yCIIOBUSX;

-yMeThb TIEPEHOCUTH 3HAHUS B TIO-
3HABATENFHYI0 U TPAKTHYECKYIO
001aCTH JKU3HEIEATEITBHOCTH;

3JEKTPOOTPULIATEIHHOCTbD, CTENEHb
OKHCJICHUSI, XMMHUYECKasl CBSI3b, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA 00BEM,
YTIACPOAHBIN CKeneT, (QyHKIMOHAIbHAas
rpyIia, pagukal, U30Mepus, U30MEphL,
TOMOJIOTHUYECKHUM psiJl, TOMOJIOTH, yIJie-
BOZOPOJIbl, KHCIOPOJA U a30TCOJEpIKa-
M€ COEIUHEHUS, OMOJOTUYECKH aK-
TUBHBIC BelIecTBa (yIJCBOIbI, >KUPBHI,
0eJIKu), MOHOMEp, TTOJIUMEDP, CTPYKTYP-
HOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE CO-
€VMHEHUs, KPUCTAIUINYECKAs] pEelIeTKa,
TUIBl XUMUYECKUX pPEaKIud (OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIIBHBIE, 3K30- U
SHJOTEPMHUUYECKUE, PEAKLHUU HOHHOTO
oOMeHa), pPacTBOp, OJJICKTPOJUTHI, HE
JJEKTPOJIUTHI, ANEKTPOJIUTUYECKAS
JUCCOLMAIUs, OKHCIUTENb, BOCCTAHO-
BUTEIIb, CKOPOCTh XMMHYECKOM peak-
MY, XUMUYECKOE PAaBHOBECHE), TEOPUU
U 3aKOHBI (TEOpHUsi XUMUYECKOTO CTpOe-
HUs oprannyeckux seuiects A.M. byr-
JEpOBa, TEOpPHUS BJIEKTPOIUTUYECKOU
JUCCOLMAIlMY, MNEPUOAUYECKUN 3aKOH
.M. MenneneeBa, 3aKOH COXPaHECHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIHYE-
CKUU $I3BIK XUMHH, (PAKTOJIOTHYECKHE
CBEICHMSI O CBOWCTBAx, COCTaBe, IMOJIy-
YyeHHH U 0e30MacHOM HCHOJIb30BaHUU
BOKHEUIIINX HEOPTaHMYECKUX U Opra-
HUYECKHUX BEIIECTB B OBITY U MpaKTH4e-
CKOM NIeATSIIHFHOCTH YeIOBEKA,

-YyMETh BBISBJIATh XapaKTEpPHbIE MpHU-
3HAKU W B3aUMOCBSI3b HM3YYECHHBIX T10-
HATUWA, TPUMEHSTh COOTBETCTBYIOIIUE
MOHSATHSA TIPH OMUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OpraHHye-
CKHMX BEILIECTB U UX MPEBPAIIECHUIN; BbI-
SIBJISITh B3aUMOCBSA3b XUMHUYECKUX 3Ha-
HUM C TIOHSATUSMH U TIPEACTABICHUSIMU
JPYTUX €CTECTBEHHOHAYYHBIX IpeaMe-
TOB;

-yMETh MCIOJIb30BaTh HAWMEHOBAHUS
XUMUYECKUX COCAMHEHUN MEXIyHa-
POIHOTO COK03a TEOPETUYECKOW U IPHU-
KJIATHOW XMMUU U TPUBHAILHBIC Ha3Ba-
HUSI BaXXHEWIIUX BEIIECTB (ITUJIEH,
aneTuieH, ThulepuH, ¢eHon, ¢op-
MaJbJEeru/l, YKCyCHasl KUCJIOTA, TJIUIIHH,
yrapHbIil Ta3, YIrJIEeKUCIbIA Ta3, aMMUaK,
raiieHas U3BeCThb, HEraleHas HU3BeCTb,
MUThEBas CcoJa M JIp.), COCTaBJISTh
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-yMEeTh MHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00J1acTel;
-BBIJIBUTATh HOBBIC WJICH, IMpeiJia-
raTb OpUTHHAIBHBIE MOAXOIbl U
peleHus, CHIOCOOHOCTh UX MCIIOJb-
30BaHUs B TIO3HABATEIBHOU U CO-
HHAAITBHON IPAKTHKE.

(hopMyIJIBI HEOPTAHUYECKUX U OpraHu-
YECKHUX BEILECTB, YPAaBHEHHS XHMHUYE-
CKHUX peaKIHid, OOBSICHATH WX CMBICIH,
NOATBEPKJIATh XAPAKTEPHbIE XHUMHYE-
CKHME CBOMCTBA BEILECTB COOTBETCTBY-
FOIIMMH SKCIIEPUMEHTAMH U 3alUCsIMU
YPaBHEHUN XUMHUYECKUX PEAKIIUN;
-YyMETh yCTaHABIMBAaTh IPUHALJICK-
HOCTh HW3YYEHHBIX HEOPraHUYeCKHX U
OPraHMYECKHUX BEIIECTB K OIpPEIEIICH-
HBIM KJIaccaM W Tpynmnam COEIUHEHUH,
XapaKTEepU30BaTb HMX COCTaB M BaX-
HEWIllMe CBOMCTBA; OMPENENSATh BUIbI
XUMHYECKUX CBsized  (KOBaJIeHTHa,
HMOHHAs, METaJuIMuecKasi, BOJOPOJIHAs),
TUIBl KPUCTAJUIMYECKUX PELIETOK Be-
IIECTB; KJIACCH(PHUIUPOBATh XHMHYE-
CKHE PeaKIIn;

-copMHUpPOBATH MPEJICTABICHUS: O XU-
MHUYECKON COCTABJISIONIEN €CTECTBEH-
HOHAYYHOM KapTUHBl MHpA, POJIU XU-
MUU B TIO3HAHUU SIBICHUW TPUPOABI, B
(hopMUPOBAHUM MBINUICHUSI U KYJbTY-
pbl JIMYHOCTH, €€ (PYHKIHUOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOHN nJsi pe-
HICHUSI TIPAKTUYECKUX 3a7a4 U IKOJIO-
rU4ecku 00OCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO U TPUPOJHOU Cpe-
ne;

-yMETh TPOBOJUTH PACUETHI MO XUMU-
yeckuM (opMyJiaM U YPaBHEHUSM XH-
MHUYECKHX PEAKIUi C MCIOJIb30BAHUEM
(u3MUECKUX BEIHYMH, XapaKTepH3yIo-
IIUX BEIIECTBA C KOJIUYECTBEHHOM CTO-
pPOHBI: Macchl, 00BEMa (HOpMalbHBIE
YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE
3HAHUS JJIS IPUHATHS PEIICHUN B KOH-
KPETHBIX >KM3HEHHBIX CUTYalUSX, CBS-
3aHHBIX C BEIIECTBAMH U UX MPUMEHE-
HUEM.

OK 02 Vcnonb3oBaTh
COBpEMEHHBIE  Cpe/-
CTBa ITOMCKA, aHAJIM3a
u HMHTEPIIPETAIINH
uHpopManuu, W WH-
dbopMaIMoHHBIE TEX-
HOJIOTHH JUTSI BBIMOJ-
HeHus 3a7ad npodec-
CHOHAJBbHOUN JIeATEIIb-
HOCTH.

B yacTH HEHHOCTH HAYYHOIO MO-
3HAHUA:

-c(hopMHPOBAHHOCTH MHUPOBO33pe-
HUS, COOTBETCTBYIOILEIO COBpE-
MEHHOMY YPOBHIO pa3BUTHUS HAyKU
U OOILIECTBEHHOW NMPaKTHKH, OCHO-
BaHHOT'O Ha JIMajiore KyjibTyp, CIO-
COOCTBYIOILIEIO OCO3HAHUIO CBOETO
M€eCTa B IIOJIUKYJIBTYPHOM MUPE;
-COBEPILIEHCTBOBAHUE SI3BIKOBOM U
YUTATEJIbCKOW KYJBTYPhI KaK Cpeji-

-yME€Th TJIAHUPOBATHh W BBIOIHATH XU-
MUYECKHI SKCTIEpUMEHT (IIPEeBpaICHH
OPTraHWYECKUX BEIIECTB IMPU HArpeBa-
HUH, TIOJYYEHUE ITHIEHA U U3Yy4YeHUe
€ro CBOWMCTB, KaueCTBEHHBIC PEaKITUU
Ha albJETU/bl, KpaxMmal, YKCYCHYIO
KUCJIOTY; JeHaTypanus O€IKOB mpu
HarpeBaHuH, [[BETHBIC PEaKIUU OENKOB;
MMPOBOJIUTHh PEAKIIMA MOHHOTO OOMEHa,
ONPENENATh CpPeay BOIHBIX PACTBOPOB,
Ka4ueCTBEHHBIC pEaKIMu Ha Cyiabdar-,
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CTBA  B3aMMOJCHCTBUSI
JIOIbMU Y MO3HAHUS MUDA;
-OCO3HAHME LEHHOCTU HAay4HOU
JIEATEIIbHOCTH, TOTOBHOCTH OCY-
LIECTBIIATH MPOEKTHYIO U UCCIIENI0-
BaTEJIbCKYIO JEATEIbHOCTh WHIIU-
BUIYJIBHO U B TPYIIIIE.

MEKY

OBiaseHue  yHHBepPCAJIbHBIMH
yu4eOHBIMH  TO3HABATEJbHBIMHU
JelCTBUSIMM

B) padorta ¢ nngopmManmeii:
-BJIaJICTh HABBIKAMHU  MOJYYEHUS
uH(pOpMalUd U3 HUCTOYHUKOB pa3-
HBIX THUIIOB, CAMOCTOSITEJIBHO OCY-
HIECTBJIATH TOUCK, aHAJIU3, CHUCTe-
MaTH3al{I0 U UHTEPIPETALUIO UH-
dbopManuu pa3MYHBIX BUIOB |
dbop™m npeacTaBIeHuUs;

-CO3/1aBaTh TEKCThl B Pa3IUYHBIX
dbopmarax C y4eTOM Ha3HAYCHHS
uH(pOpMallUd M LEJIEeBOU ayJauTo-
puu, BEIOHpas ONTUMAILHYIO (op-
My TpEICTaBIICHUS U BH3yalu3a-
1y,

-OlIEHUBATh JOCTOBEPHOCTD, JIETH-
TUMHOCTh HMH(OpMAIUHN, €€ COOT-
BETCTBUE TMPABOBBIM U MOPAITbHO-
THYECKUM HOPMaM;
-HCIIONIb30BaTh CpeAcTBa HHGOP-
MAITMOHHBIX W KOMMYHHKAI[OH-
HBIX TEXHOJOTHH B pPEIIeHUU KO-
THUTHBHBIX, KOMMYHUKATUBHBIX W
OpraHU3aIMOHHBIX 3a/1a4 ¢ COOII0-
JIEHUEeM TpeOOBaHUN HPrOHOMHKH,
TEXHUKU O€30MacHOCTH, TUTHUEHBI,
pecypcocOepekeHusi, MpPaBOBbIX U
ATHUYECKUX HOpPM, HOpM HH(pOpMa-
IIMOHHON 0€30ITaCHOCTH;

-BJIaJIeTh HAaBBIKAMHU pacro3HaBa-
HUS W 3aIUThl WHGOPMAIIUU, HWH-
dbopMaImoHHON 0e30MmacHOCTH
JTUYIHOCTH.

KapOoHaT-, U XJIOpPHI-aHHOHBI, HAa Ka-
THOH aMMOHMS; peIIaTh SKCIEPUMEH-
TaJIbHBIE 3aJ]a4l 10 TeMaM «MeTalllIbl»,
u «Hemeramib») B COOTBETCTBHH C
MpaBWJIAMU TEXHUKU OE€30MMAaCHOCTH IPU
oOpaIrieHuu ¢ BelIeCTBaMH M Jiabopa-
TOPHBIM 00OPYJOBaHHEM; TMPEIICTaB-
JSATh PE3yJIbTaThl XMMHUECKOIO JKCIIe-
puMeHTa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOIUX PEAKIUil U (HopMy-
JUPOBATh BBHIBOJBI Ha OCHOBE ITHUX pe-
3yJIbTaTOB;

-yMETh aHAIM3UPOBATH XUMHYECKYIO
UH(GOPMAIIHIO, TIOJyYaeMYI0 M3 Pa3HBIX
HMCTOYHUKOB (CpPEIICTB MacCOBON WH-
dhopmaruu, cetb MHTEpHET U 1p.);
-BJIAJICTh OCHOBHBIMHU METOJIAaMHU HAy4-
HOI'O IIO3HAHHS BEIIECTB U XMMUYECKUX
SBICHUN  (HAOJNIOACHUE, HW3MEpPCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE);

-yMETh IMPOBOJUTH PACUEThl IO XUMHU-
4eckuM (OpMyJiaM W YPAaBHCHHSIM XH-
MHUYECKHX PEaKIMi C HMCIIOJIb30BAaHHEM
(U3HYECKUX BEIMYWH, XapaKTEePHU3YIO-
[I[MX BEIIECTBA C KOJMYECTBEHHOU CTO-
pOHBI: Macchl, 00BEMa (HOpPMaJbHBIC
YCIIOBHS1) Ta30B, KOJUYECTBA BEIICCTBA;
HCIIOJIb30BaTh CUCTEMHBIE XUMHYECKHE
3HAHMS JUISl IPUHATHS PEIICHUH B KOH-
KPETHBIX YXU3HEHHBIX CHUTYAIUSX, CBS-
3aHHBIX C UX IPUMEHEHHEM.

OK 04 DddexTuBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUICKTH-
BE ¥ KOMaHJIE.

['oTOBHOCTH K CaMOpa3BUTHIO, Ca-
MOCTOSITEJIBHOCTH MU CaMOOIpeIe-
JICHUIO.

OBnaseHrve HaBBIKAMH  y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON M
COITMAJIFHON NTeATEIIHHOCTH.
OBiaseHue  yHMBepPCAJIbHBIMH
KOMMYHHUKATUBHBIMHU  JIeCTBH-
AMH:

0) coBMecTHAasl 1eATEJIbHOCTD:

-yMETh IIJIaHUPOBATHh U BBINOIHATE XU-
MUYECKUH 3KCIEPUMEHT (IIpeBpaLCHUS
OpraHUYECKHUX BEIIECTB IIPU HarpeBa-
HHH, TOJIyYEHUE JITWICHA U W3Yy4YEHUE
€ro CBOWCTB, KAa4ECTBEHHBIC PEAKIUU
Ha aIbJETU/bl, KpaxMmal, YyKCYCHYIO
KHUCJIOTY; JeHaTypalnus O€JIKOB IpH
HarpeBaHuu, [BETHbIE peaKIUU OEIKOB;
MIPOBOJIUTH PEAKIUU HOHHOIO OOMeHa,
ONPENENATh CPeNy BOAHBIX PACTBOPOB,
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-IIOHUMAaTh W MCIOJB30BaTh IIpe-
MMYILECTBA KOMAHIHON U MHIUBU-
nyanbHOH paboThl;

-IpUHUMATh LEJIH COBMECTHOH Je-
ATENILHOCTH, OpPraHU30BbIBATH U
KOOPJAMHHUPOBATh JCHCTBUS IO €e
JOCTH)KCHHUIO: COCTaBJSATh  ILUIAH
JICUCTBUM, paclpenesiaTh pPoJud C
y4eTOM MHEHUH y4YacTHUKOB, 00-
CY)KIaTh pe3yJIbTaThl COBMECTHOM
paboThI;

-KOOPIMHUPOBATh U  BBINOJHATH
paboTy B YCIOBHUSIX PEaJIbHOTO,
BUPTYaJbHOTO ¥ KOMOWHUPOBAH-
HOTO B3aUMO/ICHICTBHS,
-OCYILIECTBIISITh MO3UTHUBHOE CTpa-
TETHYECKOE TOBEIACHUE B Pa3JIMy-
HBIX CHTYAIUsX, MPOSBISTH TBOP-
YeCTBO U BOOOpakeHUE, ObITh UHU-
[IUATHBHBIM.

OBialeHHe  YHHBePCAJIbHBIMH
PeryisiTUBHBIMH 1€ CTBUSIMU:

I) NpUHATHE ce0d M APYIrUX JIKO-
Aeu:

-IIPUHUMATh MOTHUBBI U apTyMEHTHI
JIpPYTuX JIOAEH IIpU aHalIu3e pe-
3yJbTATOB AESITEILHOCTH;
-MpU3HABaTh CBOE MPABO U MPABO
JIPYTHX JIIOJICH HA OLIHOKY;
-pa3BUBaTh CIOCOOHOCTH TIOHU-
MaTh MHUp C MO3ULHUHU APYroro ue-
JIOBEKA.

KaueCTBEHHBIC pPEaKIMU Ha Cylbdar-,
KapOoHaT-, U XJOpUI-aHUOHBI, Ha Ka-
THOH aMMOHHUS,

-peliaTh SKCIEPUMEHTAJbHbIC 3a/1auu
no temam «Meramie»y, u «Hemera-
JBI») B COOTBETCTBHU C IpaBUIIAMU
TEXHUKU O€30MacHOCTH Mpu oObparie-
HUW C BEIIeCTBAaMH M J1abOpaTOPHBIM
o0opysoBaHUEM; TPEACTABIATh  pe-
3yJIbTaThl XUMHUYECKOI'O SKCIEPUMEHTa
B (opMe 3alucu YpaBHEHHH COOTBET-
CTBYIOIIUX peakuuii U (HopMyJIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YIbTaTOB.

OK 07 CogeiictBo-
BaTh COXpaHEHHUIO
OKpY’Karolien cpemsl,
pecypcocOepekeHHIo,
PUMEHATH 3HaHUS 00
W3MEHEHHH KJIMMaTa,
MIPUHIIMIIBL  OepexITn-
BOTO  TIPOM3BOJICTBA,
3pHEKTUBHO nei-
CTBOBaTh B YPE3BBI-
YaHBIX CUTYAaIUsX.

B yacTH 3K0J10rM4YecKOro BOCHH-
TaHUA:

-c(hOPMUPOBAHHOCTh ~ JKOJIOTHYE-
CKOW KYyJIbTYPBI, IOHUMAHHUE BIIUS-
HUA  COLMAJIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE INPUPOJI-
HOHM U COLIMAJILHOM CpEeJbl, OCO3HA-
HUE TJI00AJBHOTO XapakTepa 3Ko-
JIOTMYECKUX Ipobiem;
-IUIAHUPOBAHNE M OCYIIECTBICHHE
JICHCTBUN B OKPY’KAIOIIEH Cpele Ha
OCHOBE 3HAHMS LIEJIE YCTOMYUBOTO
Pa3BUTHSA YEIIOBEYECTBA;

-aKTUBHOE HEINPUATHE JIEHCTBHIA,
IIPUHOCAIIMX BpEA OKpYKArOLIEeH
cpene;

-yMEHHE MPOTHO3UpPOBaTh HeOIIa-
TONPHUATHBIE JKOJOTUYECKHE TI0-
CIIEICTBUS IPEANPUHUMACMBIX
JICHCTBHM, IPEAOTBPAILATh UX;

-chopMHpOBATh MPECTABICHUSA: O XU-
MHUYECKOW COCTaBIISIONIEH €CTECTBEH-
HOHAYYHOW KapTHHBI MHUpa, POJIU XU-
MHH B IIO3HAHUU SBJICHUU npupoanl, B
(hopMUPOBAaHUM MBIIUICHUSI U KYJIbTY-
pBl JMYHOCTH, €€ (YHKIMOHAIbHON
IPaMOTHOCTH, HEOOXOAMMOHN 1S pe-
IMCHUA MNPAKTHUYCCKUX 3ada4 M 3KOJIO-
rU4eckd 00OCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO M IIPUPOHOMN Cpejie;
-yMeTh COOII0JaTh MpaBHJIa JKOJOTH-
YECKHU IIeIECO00pa3HOTO TOBEJCHUS B
OBITY U TPYIOBOU JEATEILHOCTH B IIe-
JSIX COXPAHEHUS CBOETO 3JI0POBbS U
OKpPYXKAaroIIel MpUPOTHON CPelbl; yUu-
ThIBATH OIIACHOCTH BOSI{@I\/’ICTBI/ISI Ha XHU-
BBIE OpPraHU3MBI ONPEIEICHHBIX Be-
IIECTB, IOHUMAs CMBICT ITOKa3aTess
MpeneabHON JIOMyCTUMOM KOHIIEHTpa-
[HH.
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-pacuIupeHue omnbiTa AesTeIbHOCTH
9KOJIOTUYECKOW HAINPaBIEHHOCTH.
-OBJIaJICHUE HaBBIKAMHU y4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHON U
COIIMATLHOM JESITEIIbHOCTH.




2 CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJIBLHON

JTUCTUTLIAHBI

2.1 O0bemM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bun yue6HO#I paboThI

O0BeM yacoB

O0beM 001I€00pa30BaTEIbHON TUCIHIIMHBI 12
B T.U.
1 OcHoBHoOE conepxraHue 64
B T.U.
-TeOPETUIECKOE 0O0yUICHHE 30
-MPaKTUYECKUE 3aHITHS 28
-KOHTPOJIbHBIE PaOOTHI 6
2 IlpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (coiep:KaHue NPH- 6
KJIQJTHOTO MOTYJIfA)
BT. 4..
-TeopeTUYecKoe 00yUeHue
-IIPAKTUYECKUE 3AHITUA 4
IIpome:xxyTounas arrecranus (AuddepeHUMPOBAHHBINA 324eT) 2

2.2 TemaTu4eCKMH IUIAH M COACPKAHUE U CIUTIHHBI

Konasr koMmmeTeH-

O0beM, L
i, popmupoBa-
aK.4./B T.4.

HanmenoBanue Conepxanue yueOHOTo MaTepuaia u GopMsl B dopme HHIO KOTOPBIX
pa3aesnoB U TEM OpraHM3alMU JACITSIbHOCTH 00YYarOIIUXCsI . —or/)c CIocoOCTBYET

o 3JIEMEHT TPO-

aK. 4.

rpaMMbI
1 2 3 4

Pasznen 1 OCHOBBI CTPOEHHS BeLIECTBA 6/-
Tema 1.1 Coaep:xxaHue yueOHOro MaTepuaJia: OK 01
Crtpoenue 1 CoBpemeHnHast Mojenb cTpoeHus: atoma. CUMBOJIH- 2
aTOMOB XM- YECKUM SI3BIK XUMHHU. XUMHYECKUN DJIEMEHT. DJeK-
MHYEeCKHX TpoHHasi KoHpurypamus aroma. Knaccudukanus xu-

3JIEMEHTOB U
NPUPOAA XH-
MHYEeCKOH
CBSI3HM

MHUYECKUX IJIEMEHTOB (S-, P-, d-371eMeHTHI).
BanentHble 31eKTpoHbl. BaneHTHOCTh. DneKTpOHHAs
NpUpoAa XUMHYECKOW CBSI3U. ODJIEKTPOOTPHULIATEIIb-
HOCTb. Buibl XUMUYeCcKoi CBsi3U (KOBaJICHTHAs, MOH-
Has, METAJUTMYECKasi, BOJIOPOJHAS) U CIIOCOOBI €€ 00-
pa3oBaHMUsL.

Pemrenne 3a7a4 Ha HCIIOIB30BAHNE XUMHUYECKOM CHM-
BOJIMKM W HA3BAHUN COEJUHEHUN IO HOMEHKJIAType
MEXIYHAPOJAHOTO COK03a TEOPETHUECKOM M MPUKIIAJI-
HOM XHMHUHU W TPUBHAJIBHBIX HA3BAaHWUU ISl COCTaBIIE-
HUSl XUMHYECKUX (OPMYIl TBYXaTOMHBIX COEAMHEHUU
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(oxcumoB, Cyab(GHUI0B, TUAPUIOB U T.I.) U APYTHX He-
OpPraHUYECKUX COETMHEHUN OTAEIbHBIX KJIACCOB.

IIpakTuyeckue 3aHATHSA:

1 YcraHOoBIEHHE CBSI3U MEXY CTPOCHHUEM aTOMOB XH-
MHYECKHUX 3JIEMEHTOB U NEPUOAUYECKUM H3MECHEHUEM
CBOMCTB XMMHYECKHX DJIEMEHTOB M UX COCIWHEHHI B
COOTBETCTBUU C MOJ0XeHUeM [lepuonuueckoii cucre-
MBI,

Tema 1.2
Ilepunoauye-
CKHUH 3aKO0H M
Tab6auna ..
MeHaeieeBa

Coaepxanue yueOHOro MaTepuaJa:

1 Tlepuopuueckas cucremMa XMMHUYECKHUX 3IIEMEHTOB
AN. MenneneeBa. PU3MYECKUH CMBICI, MHUPOBO3-
3peHuYecKoe U HaydHoe 3HaueHue llepuoguueckoro 3a-
koHa JI.I. MenzeneeBa. 3akOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMMYECKHX 3JEMEHTOB, 00pa3yeMbIX HMHU
MPOCTBIX MU CJIOKHBIX BCUICCTB B COOTBCTCTBUHU C IIO-
JIOKEHHEM XMMHUYECKOro 3emMeHTa B Ilepuonuueckoil
cucreme. [Ipornossr J[.11. MenaeneeBa. OTKkpeITHE HO-
BbIX XMMHYECKHUX 3JeMEHTOB. Perienue 3amaHuii Ha
XapaKTCpUu3anuio XUMHUYCCKHUX 3JICMCHTOB.

IIpakTuyeckue 3aHATHSA:

2 Meraummyeckue/ HEMETAIINYECKHE CBOMCTBA, DJIEK-
TPOOTPULATEIBLHOCTh XUMUYECKUX JJIEMEHTOB B COOT-
BETCTBUM C MX DJICKTPOHHBIM CTPOCHHUEM U TOJIOKEHHU-
€M B IEPUOJANYECKON CHCTEME XUMHUYECKHUX JIEMEHTOB
Menneneesa.

OK 01, OK 02

Pa3zpen 2 Xumnu

YECKHE pCaKIIUHu

10/-

Tema 2.1
Tunsl XuMu-
YeCKHMX peak-
1107071

Conep:xanue yueOHOro MaTepuaJia:

1 Knaccudukamuss ¥ TUNBI XUMHUYECKHX PEAKIUN C
y4acTHEM HeOopraHuueckux BemecTB. CocTaBieHHe
YPaBHEHUW PEaKIUi COCIUHEHUS, Pa3I0KEHUs, 3aMe-
IieHus, 0OMeHa, B T.4. PEaKIUil TOPEHUs, OKUCIICHHUS-
BOCCTaHOBJICHUS.

VpaBHEeHUsI OKHUCIEHUS-BOCCTaHOBiIEeHUs. (CTeneHb
okucneHus. OKUCIUTENb U BoccTaHoBUTENb. CocTaB-
JIEHWEe W YypPaBHUBAHUE OKHUCIHUTEIbHO-BOCCTAHOBU-
TENBHBIX PEAKIMH METOJOM 3JIEKTPOHHOTO OasaHca.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUU B TIPH-
poae, TPOU3BOJCTBEHHBIX IMPOLECCaX U JKU3HEHes-
TEIIbHOCTH OPTraHU3MOB.

KonuuectBennbie oTHoOmIeHUss B XUMHUH. OCHOBHBIC
KOJIMYECTBEHHBIE 3aKOHbI B XUMHUU M pacy€Thl IO
YpaBHEHHUSAM XUMUUYECKHX peakiuil. Moyb Kak eIuHu-
11a KoJIM4YecTBa BellecTBa. MonsipHas macca. 3aKOHBI
COXpPaHEHHUs Macchl U dHepPruu. 3akoH ABoraapo. Mo-
nspHBIA 00bEM razoB. OTHOCHUTENBHAS MJIOTHOCTH Ta-
30B.

IIpakTHYeckHe 3aHATHSA:

3 Pacu€rbl Mo ypaBHEHUSM XMMHUYECKUX pEAKLUN C
WCIIOIb30BaHUEM MAacChl, 00bEMa (HOpMaJIbHBIE YCIIO-
BHs) T'a30B, KOJIMYECTBA BEIIECTBA.

OK 01
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Tema 2.2
DIeKTPOJIN-
THYeCcKas
JHCCOIMAIHS
M MOHHBIH
o0MeH

Conep:xanue y4eOHOro MaTepuaJia:

1 Teopus 3n€KTpPOIUTHUECKON AucconUanvu. MoHBI.
DNEKTPONUTHI, HERIEKTPOIUTHL. Peakium HOHHOTO
oOMmena. CocraBieHHe peakiuii HOHHOro oOMeHa ITy-
TEM COCTABJICHUS WX MOJIHBIX M COKPAIEHHBIX HOHHBIX
ypaBHeHUU. KHUCIOTHO-OCHOBHBIE peaKIUM. 3aqaHUs
Ha COCTABJICHUE NOHHBIX PEaKIUil.

IIpakTuyeckue 3aHATHS:

4 VccnenoBanue TUIOB (II0 COCTaBY U KOJUYECTBY UC-
XOAHBIX U 00pa3yroIIUX BELIECTB) U MPU3HAKOB XUMHU-
yeckux peakuuil. [IpoBenenne peakuuii HOHHOro 00-
MEHa, OIIPEIEIICHUE CPELIbl BOJHBIX PACTBOPOB.

KonTpoabHas padora 1:
«CTpoeHue BelecTBa 1 XUMUUECKUE PEAKITUN.

OK 01, OK 04

Pasznen 3 CTpoeHne M CBOMCTBA HCOPIraHNvYEeCKUX BCUIECTB

16/-

Tema 3.1
Knaccudmu-
Kalus, HO-
MEHKJIATypa
U CTPpOeHHe
HeopraHuye-
CKHX BellleCTB

Coaepixanue yueOHOro MaTepuaJa:

1 IIpenmer Heopranuueckoi xumuu. Kinaccuduxanms
HeopraHuyeckux BewiecTB. IIpocTeie U CllOXKHBIE Be-
miectBa. OCHOBHBIE KJIACChI CIOXKHBIX BEIIECTB (OKCH-
JIbl, TUJIPOKCH/IbI, KUCIIOTBI, COJIHM). B3aumocBs3p Heop-
FaHWYECKUX BEIECTB. ArperaTHble COCTOSIHMSI Belle-
ctBa. Kpucramimyeckue u amopgHsie BeniecTa. THIbl
KPUCTANIMYECKUX PEIIETOK (aTOMHas, MOJEKYJsIpHasi,
MOHHAsl, METaJNIN4ecKas). 3aBUCHMOCTb (PH3HMUECKUX
CBOWCTB BEIIECTBA OT TUIA KPUCTAIIMUECKOW peleT-
ku. [IprunHbl MHOrooOpasus BEIIECTB.

HomeHnknaTtypa HEOpraHMYeCKHX BEILECTB: Ha3BaHHE
BEIIECTBA MCXOJS U3 UX XUMHUYECKOH (HOPMYIIBI WM
COCTaBJIEHHE XUMHUYECKON (OpPMyIIbI UCXOs U3 Ha3Ba-
Hus BemiecTBa no mexayHapoanon (MIOITAK) umum
TPUBUAIBHON HOMEHKJIAType. MICTOUHNKY XUMUYECKON
nHpopmanuu (CpeacTB MaccoBod HMHpOpMaLNU, CETh
Wntepner u apyrue). [lonck uHpopmanuu mno Has3pa-
HUSIM, UIEHTU(PHUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM.

IIpakTnyeckue 3aHATHA:

5 Knaccudukanus, HOMEHKJIATypa U XHMHYECKHE
(hopMyJIbl HEOPraHUUYECKUX BELIECTB PA3IIMYHBIX KJlac-
coB (yrapHsblil ra3, yriekuciblii ra3, aMMHaK, ramieHas
U3BECTb, HETAIllEHas U3BECTb, MUThEBAasl CoJa U JpY-
rux). Ompenenenue no Qopmyne NPUHAIEKHOCTH
BEIIECTBA K KJIACCY.

OK 01, OK 02

Tema 3.2
duzuko-
XHMHYECKHE
CBOJiCTBA He-
opraHmuye-
CKHX BeEIIECTB

Coaepixanue yueOHOro MaTepuaJa:

1 Meramnbl. O6mue pusndeckre 1 XUMUYECKHUEe CBOM-
crBa MeTayyioB. CriocoObl MoydeHus. 3HaueHUEe Me-
TaJVIOB U HEMETAJUIOB B MPUPOJIE U KUHEACSITEIbHO-
CTH 4Y€JIOBEKa U opranu3MoB. Koppo3us meTaiios: Bu-
Ibl KOPPO3HMH, CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO-
3HH.

OK 01, OK 02
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2 Hemeramipl. OO0ume (Qu3MUECKUE M XUMHUYECKHE
CBOMCTBA HEMETAJUIOB. TUIMYHBIE CBOMCTBA HEMETAJI-
noB V- VII rpynn. Knaccudukanus 1 HOMEHKIaTypa
coeuHeHUl HemeTtaioB. KpyroBopoTsl OHOr€HHBIX
3JIEMEHTOB B IIPUPOJIE.

3 XuMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKUX BEHIECTB (OKCHUJIOB, TMIPOKCUIOB, KHUCIIOT,
coJieid M Jp.) 3aKOHOMEPHOCTH B U3MEHCHHH CBOWCTB
MPOCTHIX BEIIECTB, BOAOPOJAHBIX COCTMHEHHM, BHICITUX
OKCHJOB UM THAPOKCHIOB. Pemenue mnpakTuko-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUN HA CBOW-
CTBa, COCTaB, MOJlyueHHUE U Oe30MacHOe HCIOJIb30Ba-
HUE BOXHEHIIMX HEOPTraHWYECKHX BEIISCTB B OBITY U
MPAKTUYECKOU JeATEIbHOCTH YEI0BEKA.

IIpakTuyeckue 3aHATHS:

6 CocraBieHue ypaBHEHUH XHMHUYCCKUX DPEAKIHHA C
Y4aCTHEM MPOCTBIX U CIIOKHBIX HEOPTaHMYECKUX Be-
IIECTB: METAJJIOB U HEMETAJUIOB; OKCHUJIOB METAJIOB,
HEMETAIJIOB U aM(OTEPHBIX AJIEMEHTOB; HEOpraHU4e-
CKHX KHCIIOT, OCHOBaHUH M aM(pOTEPHBIX THIPOKCH-
JIOB; HEOPTaHMYECKUX COJIeH, XapaKTEPHU3YIOLIUX HX
CBONCTBA.

Tema 3.3
Hnentudmu-
Kalusi Heop-
TaHNYCEKHX
BelleCTB

Conep:xanue yueOHOro MaTepuaJia:

1 Pemrenue OKCIICPUMCHTAJIBHBIX 3aJad IO XUMHYC-
CKMM CBOWCTBaM METaJJIOB U HEMETaJUIOB, MO PacIio-
3HAaBAHUIO U IMOJTYYCHHIO COG[[I/IHeHI/Iﬁ METAJIJIOB U HE-
METaJIJIOB.

IIpakTH4yecKkue 3aHATHS:

7 Unentudukanuss HEOPraHWYECKUX BEIIECTB C HC-
MOJIb30BaHUEM HUX (DPU3MKO-XMMHUYECKHUX CBOMCTB, Xa-
PaKTEpPHBIX KA4YECTBEHHBIX peakiui. KadecTBeHHbIE
peakiuu Ha cyibdaT- KapOoHAT- U XJIOPUJI-aHHOHBI,
Ha KaTHOH aMMOHUS.

Konrtpoabnas padora 2:
«CBoiiCTBa HEOPraHUYECKUX BELIECTBY.

OK 01, OK 02,
OK 04

Pa3nesn 4 CtpoeHue U CBOMCTBA OPraHNYeCKHX BelleCTB

24/12

Tema 4.1
Knaccudu-
Kalus, CTPo-
eHHe U HO-
MEHKJIaTypa
opraHmuye-
CKHMX BellecTB

Coaep:xanue yueOHOro MaTepuaJa:

1 IlosiBneHue W pasBUTHE OPraHUYECKOM XMUMHUHU Kak
Hayku. IIpeamer opranndeckoir xumuu. Mecto U 3Ha-
YEHUE OPTaHMYECKOM XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK.

XHWMHUYECKOE CTPOCHHE KAK MOPSAIOK COCIUHEHHUS aTo-
MOB B MOJIEKYJIE COIJIACHO HX BaJEHTHOCTH. OCHOB-
HBIE TOJIOXKEHUS TEOPHH XHMHYECKOTO CTPOEHHUS Op-
ranndeckux coenuuenuii A.M. byrtnepoa. Yraepon-
HBI CKEJET OPraHMYECKOW MOJIEKYJIBl. 3aBHCHUMOCTH
CBOMCTB BEILIECTB OT XUMHUUYECKOI'O CTPOCHUS MOJIEKYJI.
N3omepust u uzomepsl. Ilonsarue o QpyHKIMOHANBHON
rpynne. Pagukan. [IpuHuunsl kinaccuukamuu opra-

OK 01
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HUYECKUX COEIMHEHUN. MexIyHapoaHas HOMEHKIIA-
Typa U NPUHLHUIBI HOMEHKIIATYpPbl OPraHUYECKUX CO-
enuHeHuil. [loHsaTue 00 a3orcomep)Kalux COeIUHEHU-
X, OMOJIOrMYeCKH aKTUBHBIX BellecTBax (YriieBojax,
KHUpax, OeKax U Jp.), BBICOKOMOJICKYISIPHBIX COCMIU-
HEHUsAX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO).

CocrapneHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyJ1 OpraHNYecKuX BEIIECTB OTAENbHBIX KJIaCCOB,
WCIIONB3Ysl UX HA3BaHUS MO CUCTEMATUYECKON U TpH-
BUAJIbHOM HOMEHKJIAType (ITHJICH, aleTHJIEH, TIIHIle-
puH, dheHos, GpopMalbIerul, YKCyCHass KHCIOTa, TJIH-
nuH). Pacuérel mpocteiimeit GpopmMyibl OpraHuYecKou
MOJIEKYJIbI, UICXOJISl U3 3JIEMEHTHOTO cocTana (B%).

IIpakTuyeckue 3aHATHSA

8 HomenknaTypa OpraHM4eCKuX COCAMHEHUUN OTACIIb-
HBIX KJIACCOB (HACBHIIICHHbIC, HEHACHIIICHHbIE U apo-
MAaTUYCCKHUEC YTIJICBOAOPOAbI, CIIMPTEI, (1)€HOJ'IBI, aJIbJIC-
TUJIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U . )

Tema 4.2
CaoiicTBa op-
TAaHMYECKUX
coeIUHEeHUM

Conep:xanue yueOHOro MaTepuaJia:

1 Ou3NKO-XUMHUUYECKHE CBOMCTBA OPraHUYECKUX CO-
€IMHEHUN OTIIEIbHBIX KJIacCOB (0COOGHHOCTH KJIACCH-
(dbuKaMu ¥ HOMEHKIIATYPhl BHYTPH KJlacca; TOMOJIOTH-
yeckuil psg u obmas gopmyrna; uzoMepus; Qusnde-
CKHE CBOMCTBA; XMMUYECKHE CBOMCTBA, CIIOCOOBI IIO-
Ty4YeHus):

-IpeJIeJIbHBIC YTJIEBOJAOPO/IbI (aJIKaHbl U IMKJIOATKA-
Hbl). ['OpeHne mMeTaHa Kak OJWH U3 OCHOBHBIX HCTOY-
HUKOB TEIUIAa B IPOMBIIIJICHHOCTH ¥ OBITY.

2 CBolcTBa NPUPOAHBIX YIJIEBOJIOPOJIOB, HAXO0XKICHHE
B MIPUPO/JIC U TPUMEHEHHNE AIIKAHOB;

- HempelesibHbIEe (aJKEHbI, ANKUHBI U alKaTueHbl) U
apoMaTHYecKHue YrieBoJoponabl. ['opeHue aneTuieHa
KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM MJIs
CBapKU U PE3KU METAILIOB,;

-KHUCTIOPOACOIEPKAIINE COSTUHEHUS (CITUPTHI U PeHO-
76I, KapOOHOBBIE KUCIOTHI U dPUPHI, aTbACTHABI U Ke-
TOHBI, XUPBI, yrieBojsl). [IpakTHueckoe nmpuMeHeHne
STUJICHTIIMKOJIS, TIHIepUHa, (heHoa.

3 Ilpumenenue Qopmanpaeruja, aneTaabieruia, yk-
CYCHOM KHCIOTBHL. Mbljla KaKk COJIM BBICIIUX KapOOHO-
BBIX KHCJIOT. MoOoIue CBOMCTBA MbLIA:
-a30TCcoJiepKalIie COeTUHEHUs (aMHUHBI U aMMHOKHC-
70Thl, Oenku). BpicokomMomeKkynspHbIE COEIUHEHUs
(cuHTeTHYEeCKHE M OMOJOrMYecKH-aKTHBHBIE). MoOHO-
Mep, MoJUMep, CTPyKTypHoe 3BeHo. [lonmnmepuszanus
STWJIEHA KaK OCHOBHOE HAIIPaBJIEHHE €ro UCIO0JIb30Ba-
Hus. ['eHeTHuecKas CBSI3b MEX]y KJlaccaMH OpraHuye-
CKUX COEMHEHHUH.

3a/aHusl Ha COCTaBJICHHUE YpaBHEHUN XMMHYECKUX pe-
aKLUMH ¢ y4aCTUEM OPraHWYECKUX BEIIECTB HA OCHOBA-

OK 01, OK 02,
OK 04
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HHUKU HX COCTaBa MU CTPOCHUA. Pemenue MIPaKTHUKO-
OPHEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHHl Ha CBOW-
CTBA OpraHUYCCKUX CoeﬂHHeHHﬁ OTACJIBbHBIX KJIAaCCOB.

IIpakTuyeckue 3aHATHS:

9 CgoiicTBa OpPraHUYECKUX COCTUHEHUN OTIEIbHBIX
KJIacCOB (TpUBUAJIbHAS U MEXKAyHapoJHasi HOMEHKJIa-
Typa, XMMHYECKHE CBOMCTBA, CIOCOOBI IMOJIy4EHUs):
npeJebHble (aJIKaHbl U LIUKIOAJIKaHbl), HENpeIeIbHbIe
(ayIKeHbI, QIKUHBI U AJIKAJIUEHbI) U apOMaTUYECKHUE YT~
JI€BOJOPObI, CIUPTHI U (PeHOJIBI, KapOOHOBBIE KUCIIO-
TBI U 3(QUPHI, ATBIACTUABI U KETOHBI, aMUHBl U aMHUHO-
KHCJIOThI, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS.

10 CocraBieHue cxeM peakuuil (B TOM YHUCIE IO
IIPE/UIOKEHHBIM LIEIOYKaM IIPEBpallleHHit), XapakTe-
PU3YIOLUIMX XUMHYECKHE CBOMCTBA OPraHMYECKUX CO-
€IMHEHUH OTIENbHBIX KJIAcCOB, CHOCOOBI UX HOIydYe-
HUS ¥ Ha3BaHHE OPTaHUYECKUX COSAWHEHHH 110 TPUBH-
QIBHOW MM MEXIyHApOJHON CHUCTEMaTHYeCKOW HO-
MEHKJIaType.

11 IlpeBpalieHue OpraHUYecKUX BEIIECTB IPU Harpe-
BaHuu. [lomyuenue 3TuneHa U U3yyeHUE €ro CBOUCTB.
MogenupoBaHie MOJIEKYJ M XUMHUYECKUX IpeBpalle-
HUH Ha IpUMEpE ITaHa, ITUIICHA, alleTUJIeHA U Jp.

Tema 4.3
Nnentudu-
Kallus opra-
HHUYECKHX
BelllecTB, HX
3HAUYEHHE U
npuMeHeHHne
B OBLITOBOI N
NMPoON3BOI-
CTBEHHOH Je-
ATEJILHOCTH
geJIoBeKa

Conep:xanue yuyeOHOro MmaTepuaJa:

1 buooprannueckue coeauHeHus. IlpumeHenue u
Ononoruyeckas poib yriaeBonoB. OKHCIEHHE YIIIEBO-
JI0B.-MCTOYHHUK SHEPIUHU KUBBIX OpraHu3smMoB. O6nactu
MPUMEHEHUsI aMHUHOKHCIOT. IIpeBpaiieHus OenkoB
NUIIK B opraHu3Me. buonorndyeckue ¢pyHkuum OenkoB
1 )KAPOB. POnb OpraHnyeckoil XMMHUM B PELIEHUU IIPO-
61eM nuIieBoil 0e30MacHOCTH.

2 Ponp opraHMYecKOd XMMHMHM B PELICHUH HpoOiIeM
SHEepPreTU4ecKoil 0e30MacHOCTH, B Pa3BUTHHU MEIUIH-
HbI, CO3JJaHUU HOBBIX MaT€pUaIOB, HOBBIX UCTOYHUKOB
SHEpruu (aJbTEpPHATUBHBIE HWCTOYHUKU DHEPIHH).
OnacHOCTh BO3/IEHCTBUS HA JKUBBIE OPraHU3MBI Opra-
HUYECKUX BEILIECTB OTAEJIbHBIX KJIAcCOB (YIJ€BOA0PO-
Ibl, CTIUPTHI, (DEHOJIBI, XJIOPOPraHUYECKUE MPOU3BO/-
HbI€, aJbACTUIBI U JIP.), CMBICI [TOKA3aTessl MpelelbHO
JOMYyCTUMON KOHULEeHTpauuu. Mnentudukanus opra-
HUYECKUX COEIMHEHUIN OTIENIbHBIX KJIACCOB (Ha MpH-
Mepe anbJIeruoB, KpaxMana, yKCyCHON KHUCIOTHI, Oe-
KOB M T.I.) C HCHOJIb30BaHHEM HUX (HU3HUKO-
XMMHYECKHX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. BO3HUKHOBEHHE aHATMTUYECKOIO CUTHaja C
TOYKHM 3PEHHS XMMHUYECKHX IPOLECCOB IIPHU IMPOTEKa-
HUM KAa4eCTBEHHON pEaKIHH, MO3BOJISIONICH WICHTH-
¢buIMpoBaTh NpeSI0KEHHbIE OPraHUYECKHE BEIIeCTBA.

OK 01, OK 02,
OK 04
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IIpakTHYecKkHe 3aHATHSA:

12 WUnenTtudukanuss OpraHMYECKHUX COCIMHEHHH OT-
JeNbHBIX KiaccoB. [leHaTypamus Oenka mpu Harpena-
HUH, IIBETHBIC PEAKIIUN OCIIKOB.

Konrtpoabnas padora 3:
«CTpyKTypa U CBOICTBAa OPraHUYECKUX BEIIECTB.

Paznen 5 Kunernyeckue M TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH
NMPOTEKAHUS] XUMHYECKUX PeaKkuuid

Tema 5.1
CkopocTb
XHMHUYECKHX
peakumi.
Xumuyeckoe
paBHOBecHe

Coaepixanue yueOHOro MaTepuaJa:

1 CkopocTb peakuuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
(akTOpOB: MPUPOABI PEArHPYIONINX BEIIECTB, KOHIICH-
Tpalys pearupyrolx BELIECTB, TEMIEPATYPHI U ILIO-
1Ay PEeaKIMOHHOM moBepxHOCTH. TeroBbie 3ddek-
Thl XMMHMYECKHUX peakuui. DK30- U SHIOTEPMHUUYECKUE
PEAKIIMH.

OOpartuMocTh peakiuii. XUMHYECKOe paBHOBECHE HU
€ro CMeIleHHe TO0J] JeHCTBUEM Pa3IMYHBIX (aKTOPOB
(KOHLIEHTpalMsl PEeareHTOB WIN MPOIYKTOB pEaKIHH,
JaBJICHUE, TeMIlepaTypa) JUIsl CO3/1aHusl ONTUMAJIbHBIX
YCIIOBUHM IPOTEKaHUsI XUMHYECKHUX Ipoueccos. [Ipun-
nurn Jle-Illatense. Pemenne npakTuKko-OpueHTUPOBaH-
HBIX 3aJlaHMi Ha aHalu3 (aKTOPOB, BIUAIOIIMX HA W3-
MEHEHHUE CKOPOCTH XMMHUYECKOW peaklMu, B T.4. C IO0-
3ULUH 3KOJOTMUYECKH I1eJIeCO00pa3HOro MOBEACHUS B
OBITY ¥ TPYJOBOH NESTETBHOCTH B LIEISIX COXPAHECHUS
CBOETO 3/10POBbsI U OKPY KarOIIEeH MPUPOIAHON CPEbl.
PemeHne npakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM Ha
npuMeHeHue npunuumna Jle-Ilarense.

IIpakTHYecKHe 3aHATHSA:

13 HaxoxxaeHrne HampaBJICHHUS] CMEIICHUS PAaBHOBECHUS
XUMHYECKON Peakiuu U aHaian3 (pakToOpOB, BIHSIOMIMX
Ha W3MEHEHUE CKOPOCTM XUMHUYECKON pEAKUUH U
CMEILIEHUE XUMUYECKOTO PAaBHOBECHS.

OK 01, OK 02

Pa3znea 6 PactB

opbI

4/-

Tema 6.1
PacrBopbI

Coaep:xanue yueOHOro MaTepuaJa:

1 PactBopeHne kak (PU3MKO-XMMHUYECKHUI Ipoliecc.
PactBopbsl. CriocoObl MPUTOTOBIIEHUS! pacTBOPOB. Pac-
TBOPUMOCTb. MaccoBasi J10JI1 PacCTBOPEHHOI'O Belle-
ctBa. CMBbICI TIOKa3aTeNsl MpPeNeibHO JOIYCTUMOM
KOHIIEHTPALlUX M €r0 UCIIOJIb30BaHUS B OLICHKE 3KOJIO-
TMYECKON OE30MaCHOCTH.

[IpaBuia 3KOJIOTUYECKHU 11€71€CO00Pa3HOro MOBEIEHUS
B OBITY U TPYAOBOH AEATENBHOCTU B LENSAX COXpaHe-
HHUSI CBOEro 3J0pPOBbSi M OKPYKAIOIIEH TPUPOTHOU
CpelIbl; OMaCHOCTh BO3/ACMCTBUSI Ha )KUBBIE OPTaHU3MBbI
OIIPEJIETICHHBIX BELIECTB.

Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a-
JaHUN{ Ha pacTBOPbI, UCIOJb3yeMble B OBITOBOM MU
MTPOU3BOJICTBEHHOM JEATEIBHOCTH YEIOBEKA.

OK 010K 02,
OK 07
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Tema 6.2
Hccaenosa-
HHE CBOHCTB

Conep:xanue y4eOHOro MaTepuaJia:
1 Pemenue 3amad Ha TPHUTOTOBJICHUE PACTBOPOB (C
[IPaKTUKO-OPUEHTHPOBAHHBIMHU BOIIPOCAMU).

PacTBOpOB

IIpakTuyeckue 3aHATHS:

OK 01, OK 02,
OK 04

14 IlpuroroBieHue pacTBOPOB 3aJaHHON (MaccoOBOH, 2
%-0l1) KOHLIEHTPALMX U OIpENIeIEHUuE CPelbl BOAHBIX
pacTBOpOB.
IIpodeccnonanbHO-OPMEHTHPOBAHHOE co/epkaHue (coaep:KaHHe
MPUKJIATHOTO MOYJIf)
Pa3nesn 7 Xumusi B ObITY U IPOU3BOJACTBEHHOM AeATEJbLHOCTH YeJI0- 6/6
BeKa
Tema 7.1 Conep:kanue y4yeOHOIro MaTepuaJia: OK 01, OK 02,
Xumus B 0b1- | 1 Hoseiliine QOCTHXKEHUSI XUMUYECKOW HAayKU U XH- 2 OK 04, OK 07
TY U NPOM3- MHUYECKOM TexHonoruu. Ponb xumum B oOecrnieueHUH
BO/JCTBEHHOH | DKOJIOTMUECKOH, HSHEPreTHYEeCKOW M THIINEBOH 0e3-
AeATeJJbHOCTH | OIIACHOCTH, pa3BUTUM MenuuuHbl. [IpaBuna noucka u
yeJioBeKa aHaJIM3a XUMHUYECKON MH(OpPMALIUK U3 pa3InYHbIX UC-
TOYHUKOB (HayyHass M ydeOHO-Hay4Has JHMTeparypa,
cpeacTBa MaccoBor MH(pOpMaIuu, ceTb IHTepHET).
IIpakTHYecKkHe 3aHATHSA:
15 Ilouck u aHanM3 KEHWCOB O MPUMEHEHUU XUMHYe- 2
CKHX BEILECTB U TEXHOJIOTUH ¢ yuéToMm Oynyiuel mpo-
(beccuoHaTbHON JESTENbHOCTH 10 TEMaM: MaTepHalbl
JUIS 3JIEKTPOHUKH, HaHOMAaTepuabl, TEKCTUIbHBIE BO-
JIOKHA, UCTOYHUKH DHEPIMM, OPraHUYECKHE U MHUHE-
panbHBIe yIOOpEeHUs, JEKapCTBEHHBIE BEUIECTBA, ObI-
TOBasi XUMUH.
16 3amwra: IlpeacraBieHue pe3yJbTaTOB PELICHUS 2
KelicoB B (hopMe MUHU-/IOKJIaJia C TIPe3eHTalueH.
Koncyapranum: -
[IpomexyTOoUHAs aTTEeCTALMSA: 2
Bcero: 72/6
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3 YCJOBHS PEAJIM3ATIMA ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHbI

3.1 MarepuajibHO-TeXHHYECKOE oOeclieueHHe peaju3anuu padodeil mpo-
rpaMmbl

s peanuzanuu paboyel mporpaMmbl Y4eOHON JUCHUILIMHBI MPETyCMOTPEHBI
CIEAYIONIUE CIelUalbHbIE MOMENIEHUS, OCHAIICHHbIE 00OpPYJAOBaHUEM M TEXHUYE-
CKUMH CpPEJICTBAMU O0YUYECHUS:

3.1.1 KaOouHeT ecTeCTBEHHBIX JUCIHUILINH

Pabouee mecto npenogaBarens - 1, pabourie mecta odyyarommxcs - 59.

Jlocka maruuTHO-MapkepHas rnmoBopoTHas 100*180 cm - 1 .

Kowmmbrotep Athlon x2 255/HDD250GB/RAM 4GB/K/M/Monitor AOC 919VZ
- 1 mr.

[Tpoextop DEXP DL-200 - 1 .

Okpan HacteHHbd DEXP WM-60 - 1 mT.

Tenesuzop mnasmennsiid Di/xu RT-42PC 3 R - 1 .

[Tporpammuoe obecnieuenne: OS Windows, Microsoft office, Google Chrome,
Adobe Acrobat DC, Maple 14.

3.2 UndopmanuonHoe odecrievyeHue peaan3anun padboueii nporpamMmsl

st peanuzanuu paboyeidt mporpaMmbl y4eOHOM JTUCHIMIUIMHBI OUOIMOTEUHBIHI
dboHa oOpa3oBaTeIbHOM OpraHu3alid HWMEET IIeYaTHbIE W/WIM DIIEKTPOHHBIC
oOpa3zoBarenbHble ¥ WH(MOPMAIIMOHHBIE  PECYpPChl, PEKOMEHIyeMble s
MCIIOJIb30BaHUs B 00pa30BaTEeIbHOM ITPOIIECCE:

3.2.1 OcHOBHbBIE JIEKTPOHHBIE U3TAHUS:

1. Pyasutuc, I'. E. XuMmus: 6a30Bblil ypOBEeHb : YUEOHHK Ji1 00pa30BaTEIbHbIX
OpraHM3allfii, peam3yIoNMX 00pa30BaTEebHBIE MPOTPaMMbl CPEIHEro mpodeccuo-
HajbHOro oopaszoBanus / I'. E. Pynsuruc, ®@. I'. ®enpaman. — Mocksa : IIpocsernie-
aue, 2024. — 336 ¢. — ISBN 978-5-09-111351-8. — TekcT : 2JIeKTpOHHBI#H // DIek-
TPOHHBIA pecypc uudpoBoit obpazoBarenvHoi cpenbl CIIO PROFoOpa3zoBanue :
[caiiT]. — URL.: https://profspo.ru/books/139416. — Pexxum mocTyma: Jjisl aBTOpH-
3UP. MOJIb30BATEIICH.

2. N'abpuensu, O. C. Xumus: 10 kiacc: 6a30Bbiil ypoBeHs : yueonuk / O. C. 'a-
opuensia, U. I'. Octpoymos, C. A. CiraakoB. — 6-¢ u3a. — Mocksa : [IpocBenieHue,
2024. — 128 c. — ISBN 978-5-09-112176-6. — TekcT : 27eKTpOHHBIN // DNEKTPOH-
HBIN pecypc mudpoBoit odpazoBarensHoil cpenbl CIIO PROFob6pa3zoBanue : [caiT].
— URL.: https://profspo.ru/books/132478. — Pexxum moctyma: st aBTOPU3HP. TTOJTb-
30BaTelIei.

3. I'abpuensn, O. C. Xumus: 11 kiacc: 6a3oBbiif ypoBeHs : yueOnuk / O. C. I'a-
opuensin. — 9-e u3n. — Mocksa : IIpocsemenue, 2022. — 226 ¢. — ISBN 978-5-
09-101658-1. — Texkcrt : JeKTPOHHBIN // DIEKTPOHHBINA pecypc 1udpoBoi 006pa3o-
BarenbHOM  cpeast CIIO  PROFoOpazoBanme  :  [caiit]. —  URL:
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https://profspo.ru/books/132376. — Pexxum goctymna: s aBTOPH3UP. IOJIb30BaTe-
JIEH.

3.2.2 lonojiHUTEIbHbIE 3JICKTPOHHbIE U3IAHMS:

1. Pymsutuc, I'. E. Xumus. 10 knacc: 6a3oBbiii ypoBeHb: yueOHuk / I'. E. Pyn-
sutuc, . I'. denpaman. — 10-e uzn. — Mocksa: [IpocBemienue, 2023. — 224 ¢. —
ISBN 978-5-09-108896-0. — TekcT: 31eKTpOHHBIN // DNEKTPOHHBIN pecypc mudpo-
Boii oOpasoBatensHOM cpensl CIIO PROFoGpazoBanue: [caiit]. — URL:
https://profspo.ru/books/132372. — Pexxum gocTyna: [jis aBTOPHU3HUp. I0JIb30BaTe-
ne.

2. Xumus: 10 kmacc: 6a30BbIil ypoBeHb : yueOHuK / B. B. Epemun, H. E. Ky3b-
menko, B. U. Tepenun [u np.] ; mox pemakuueit B. B. Jlynuna. — 10-e w3, —
Mockaa: IIpocsemenue, 2023. — 208 c. — ISBN 978-5-09-110489-9. — Texkcr:
AJIEKTPOHHBIN // DIeKTpOHHBIN pecypc nudpoBor obOpaszoBarenbHO cpeasl CIIO
PROFo6pazoBanue: [caiit]. — URL.: https://profspo.ru/books/132369. — Pexum mo-
CTyna: JJisl aBTOPU3UP. MOJIH30BATEIICH.

3. Ily3akos, C. A. Xumus. 10 kmacc: yrayOn€uubnii ypoBeHs: yueOnuk / C. A.
ITy3akoB, H. B. Mammnauna, B. A. IlonkoB. — 5-e¢ u3n. — Mocksa: IIpocgernienue,
2023. — 320 ¢. — ISBN 978-5-09-110491-2. — TekcT: 3IeKTPOHHBIN // DIEKTPOH-
HBI pecypc uudposoit oopazosatensHoi cpeasl CIIO PROFo6pa3oBanue: [cailT].
— URL: https://profspo.ru/books/132371. — Pexxum poctyna: st aBTOPU3HP. TTOJTb-
30BaTeIIei.

4. Xumust: 10 xnacc: yrioyO0néHnsiii ypoens : yueOnuk / B. B. Epemun, H. E.
Kyssmenko, B. U. Tepenun [u ap.] ; nox penakuueit B. B. Jlynuna. — 10-e uzn. —
Mockaa: IIpoceemenue, 2023. — 448 c. — ISBN 978-5-09-107226-6. — Texkcr:
AIIEKTPOHHBIN // DneKTpoHHBIH pecypc mudpoBoi obpazoBatenbHor cpenbl CITIO
PROFobGpa3opanue: [caiit]. — URL: https://profspo.ru/books/132373. — Pexum 1o-
CTyna: JJisl aBTOPU3UP. TIOJIH30BATEIICH.

5. Xumus: 10 kmace: yriyOn€éHnublii ypoBeHb : yueOHuk / B. B. Epemun, H. E.
Kyssmenko, B. U. Tepenun [u ap.] ; nox penakuueit B. B. Jlynuna. — 11-e uzn. —
Mockga: Ilpocsemenne, 2024. — 448 c. — ISBN 978-5-09-112282-4. — Texkcr:
ANIEKTPOHHBIN // DNEeKTpOoHHBIM pecypc 1udpoBor obpazoBarenbHor cpeasl CITO
PROFobGpa3opanue: [caiit]. — URL: https://profspo.ru/books/143900. — Pexxum no-
CTyMa: JIJIsl aBTOPU3UP. MOJIb30BaTEIEH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJINHBI

KonTponb 1 olieHKa pe3ynbTaToB OCBOCHHS 00111e00pa30BaTeIbHON TUCITUILIN-
HBI PaCKpBIBAIOTCS Yepe3 MUCIUILUIMHAPHBIC Pe3yJIbTaThl, HallpaBiICHHbIE Ha (HOpMHU-
poBaHME OOIIMX KOMIIETEHLMH MO pa3/ieiaM M TeMaM COJACpKaHHs y4eOHOTro maTe-
puana.

Ko n manme-
HOBaHUe (op-
MUPYEMBIX
KOMITCTCHITIH

Paznen/Tema TuI OLIEHOYHBIX MEPONIPUATHI

Pazngen 1 OcHOBBI CTPOEHUA Bellle-
CTBA.

OK 01 P.1, Tema 1.1 Crpoenne | 1. Tect «CTpoeHHE aTOMOB XMMHYECKHMX 3JIEMEHTOB U
aTOMOB XMMHUYECKHX IpUPOJa XUMUUYECKON CBSI3U.

2JIEMEHTOB U NIpUpOAA 2. 3ajauu Ha COCTaBJICHHME XHMHUYECKHUX (HopMyl IBYX-
XUMHYECKOH CBS3HU. ATOMHBIX COEAMHEHHUH (OKCHUJIOB, CYJIb(UI0B, THIPUIOB U
T.IL).

3. 3amaHus Ha UCTIOIB30BAaHUE XUMHUECKOW CUMBOJIMKH H
Ha3BaHUIl COeIMHEHMI 110 HOMEHKJIATYPe MEXIyHapOHO-
ro COK3a TEOPETUYECKON U NMPUKIAJHON XUMUU U TPUBH-
QJIbHBIX Ha3BaHUI JJI COCTABJICHUS XUMHUUYECKUX (POPMYII
JIBYXaTOMHBIX COEIMHEHHUH (OKCHAOB, CYIb(HUI0B, TUIPHU-
JIOB U T.I.) U JPYI'MX HEOPraHMYECKHX COEIUHEHUH OT-
JIEJIbHBIX KJIACCOB.

OK 01, P.1, Tema 1.2 Ilepuo- 1. Tect «MeTtajuinueckue / HEMETAIIUYECKHE CBOWMCTBA,
OK 02 JUYECKHUM 3aKOH U Tab- | JIEKTPOOTPHULIATEILHOCTh U CPOJCTBO K AJIEKTPOHY XUMH-
muua JI.1. MenneneeBa. | 4eCKMX 3JIEMEHTOB B COOTBETCTBHE C HX 3JIEKTPOHHBIM
CTPOCHHEM M TIOJIOKEHHUEM B TMEPUOIUYECKON CHUCTEME
XUMHYECKUX deMeHToB J[.J. MeHnaeneeBay.

2. [IpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XMMHYECKHUX AJIEMEHTOB U MEPUOANYE-
CKUM U3MEHEHHEM CBOMCTB XMMHUUYECKHX DJICMEHTOB M HX
COEIMHEHUI B COOTBETCTBUM C ToJyioxkeHueM llepunoanue-
CKOH cHucTeMe.

3. IlpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUYECKHE 3aJaHUS
Ha XapaKTepHU3alNI0 XUMUYECKUX IJIeMEHTOB: «MeTamm-
yeckue/ HEMETAUTMYeCKHe CBOWCTBA, AJIEKTPOOTPHIIA-
TEJIBLHOCTh M CPOJICTBO K AJIEKTPOHY XHMHUYECKUX DJIEMEH-
TOB B COOTBETCTBUE C UX AJIIEKTPOHHBIM CTPOCHHEM U IIO-
JIO)KCHUEM B TIEPHOJUYECKON CHCTEME XHUMHYECKUX dJe-
meHToB JI.1. MenaeneeBay.

Pasnen 2 XuMuuyeckne peakumu. KonTtpouabsnas padora 1
«CTpoeHue BelecTBa U XUMHUECKUE PEAKIII.

OK 01 P.2, Tema 2.1 Tumnsl 1. 3amaun Ha cocTaBiIeHUE ypaBHEHUS PEAKIIUA:
XAMHAYECKHUX PEaKIUi. | -COCTUHEHUs, 3aMEIECHHS, Pa3JIOKEHHSI, 0OMEHa;
-OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUl € HCIOJb-
30BaHMEM METO/Ia 3JIEKTPOHHOTO OasaHca.
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2. 3amaum Ha pacuéT MacChl BeUIeCTBa WM 00BEMA ra3oB
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE U 00BEMY
OJIHOTO M3 YYaCTBYIOUIMX B PEaKIMHM BEIIECTB; PacUEThI
Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB peak-
MU, €CJIU OJTHO U3 BELIECTB UMEET IPUMECH.

OK 01, P.2, Tema 2.2 DnekTpo-
OK 04 JINTUYECKAsl TUCCOIHa-
[IMs] 1 HOHHBII 0OOMEH.

1. 3ajmaHusa Ha COCTaBIIEHHUE MOJIEKYJSPHBIX U HOHHBIX
peaKkuuii ¢ y4acTHEM KHUCIIOT, OCHOBaHUW U COJIEM, yCTa-
HOBJICHHE U3MEHEHUS KUCIOTHOCTU CPEJIBL.

2. TUnbl XUMHYECKUX PEAKIIUH.

Pa3nea 3 Ctpoenue u cBOiiCTBa He-
OPraHNYecKuX BellecTB.

KonTpoJsbnas padora 2
«CBolicTBa HEOPraHUYECKHUX BEILECTBY.

OK 01, P.3, Tema 3.1 Kitaccu-
OK 02 (buKkamus, HOMCHKJIATY-
pa u CTpoeHue Heopra-
HUYECKUX BEIECTB

1. Tect «HomeHKi1aTypa 1 Ha3BaHUE HEOPTaHUYECKUX Be-
IIECTB MCXOJs U3 XUMHUYECKOW (POpPMyJIbl WM COCTaBlie-
HUE XUMHYECKON (POPMYIIBI UCXOS U3 Ha3BaHUS 10 MEX-
JTYHapOJHOM MM TPUBUAIBHON HOMEHKIIATypey.

2. 3ajmaun Ha pacdy€T MacCOBOM J0JIM (MAaCChl) XUMHUUYECKO-
r'O AJIEMEHTA (COeAMHEHHUS) B MOJIEKYJIe (CMECH).

3. [IpakTrueckue 3a1aHus O KJIACCH(HUKAIIMHA, HOMEHKJIa-
Type U XUMUYECKUM (OpMyJiaM HEOpraHMYECKHUX BEIECTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTuyeckue 3aJaHusl Ha ONpPEIEICHUE XUMHUYECKON
AKTUBHOCTH BEIIECTB B 3aBHCHMOCTH BHJa XUMHUYECKOU
CBSI3M U TUIA KPUCTAJUIMYECKOMN PEIIETKHU.

OK 01, P.3, Tema 3.2 ®usuko-
OK 02 XMMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX Be-
ILIECTB

1. Tect «OcobOeHHOCTH XHMHUYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHH, aM(POTEPHBIX TUAPOKCHUIOB U COJICH.
2. 3ajaHus Ha COCTAaBJICHWE YPaBHEHUN XUMHUYECKHX pe-
aKUUN C y4aCTHEM IPOCTHIX U CIOXHBIX HEOPTraHMYEeCKHX
BEILIECTB: OKCHJ/IOB METAJUIOB, HEMETAJIIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHUU U aM]o-
TEPHBIX THIPOKCHJIOB, HEOPTAHWMUECKUX COJICH, XapaKTe-
PU3YIOLINX UX CBOHCTBA M CIIOCOOBI MOTYYESHHUS.

3. [lpakTuKO-OpPUEHTUPOBAHHBIE TEOPETUUECKHUE 3aTaHUs
Ha CBOMCTBA U MOTyUYe€HUE HEOPTaHUYECKUX BEIIECTB.

OK 01, P.3, Tema 3.3 Ungentu-
OK 02, (dbukamus HeopraHuye-
OK 04 CKHUX BEIIIECTB.

1. [IpakTHKO-OPUEHTUPOBAHHBIE 3aJaHUS IO COCTABJICHUIO
XUMHUYECKUX PEaKIUil C yyacTHeM HEOpraHMYeCKHX Be-
IIECTB, MUCIOJIB3YEMbIX I UX UACHTH(PHUKAINH.

2. UnenTudukaiys HEOPraHn4eCKuX BEIECTB.

Pa3nen 4 Ctpoenue u cBoiicTBa op-
TaHUYeCKUX BelleCTB.

KonTposbnas padora 3
«CTpyKTypa U CBOMCTBA OPraHUYECKUX BELIECTBY.

OK 01 P.4, Tema 4.1 Knaccu-
¢bukanys, CTpoeHue u
HOMEHKJIaTypa OpraHu-
YECKHUX BEIIECTB.

1. 3aganusa Ha cocTaBlieHUE Ha3BaHUM OPraHUYECKUX CO-
€AMHEHUN N0 TPUBHAIBHOW WIIM MEXIYHApOJHOW CHUCTE-
MaTHU4YE€CKOW HOMEHKIIATYPE.

2. 3ajgaHus Ha COCTAaBJIEHHE ITOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEILECTB OTAEIbHBIX
KJIACCOB.

3. 3ajaum Ha ompeneneHue mnpocTeiiei popmynbl opra-
HUYECKOM MOJIEKYJbI, UCXOASl W3 3JIEMEHTHOTO COCTaBa

(8%).
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OK 01,
OK 02
OK 04

P.4, Tema 4.2 ColicTBa
OpraHNUYEeCKHUX COETUHE-
HUM.

1. 3amaHus Ha COCTAaBIIEHWE YPAaBHEHUN XUMHYECKHX pe-
aKIWU C y4aCTHEM OPraHMYECKHX BEILECTB HA OCHOBAaHUU
HX COCTaBa U CTPOEHUS.

2. 3ajaHusl Ha COCTaBJICHUE YPAaBHEHUN XUMHUYECKUX pe-
aKIWM, WIIIOCTPUPYIOIIMX XUMUYECKHE CBOMCTBA C Yyué-
TOM MEXAaHHM3MOB IIPOTEKAaHUs JaHHBIX PEAKIIMA U I€HETH-
YECKOM CBS3U OPraHUYECKUX BELIECTB PA3HbBIX KJIACCOB.

3. Pac4€rHble 3a1a4u 110 yPaBHEHUSAM PEAKIUHI C y4aCTUEM
OpPraHMYECKUX BEILECTB.

4. TlpeBpalueHusi OpraHM4eCKMX BELICCTB IIPU HarpeBa-
HUU.

OK 01,
OK 02,
OK 04

P.4, Tema 4.3 UnenTu-
(uKaIys OpraHnYecKux
BEIIIECTB, UX 3HAYCHHUE U
MPUMEHEHHE B OBITOBOMA
Y TIPOU3BOJICTBEHHON

JACATCIIBHOCTH YCJIOBCKA.

1. ITpakTMKO-OPUEHTHPOBAHHBIC 33JIaHUS 10 COCTABJICHUIO
XUMUYECKUX PpEAKIUH ¢ y4aCTHEM OpPraHMYeCKUX Be-
IIECTB, B T.4. UCIOJb3YEMbIX JJIsi MX HICHTU(PHUKAIUA B
OBITY U IPOMBIIIIJICHHOCTH.

2. Unentudukamus OpraHUYECKUX COCAMHEHUN OTHIEIb-
HBIX KJI4CCOB.

Pa3znen S Kunernueckue u Tepmo-
AUHAMMYECKHE 3AKOHOMEPHOCTH
NPOTEKAHUS] XHMHYECKUX PeaKIuid.

OK 01,
OK 02

P.5, Tema 5.1 CxopocThb
XUMHYECKUX PEAKIUH.
XUMUYEeCcKoe paBHOBE-
cHe.

1. IIpakTUKO-OPHEHTUPOBAHHbIE TEOPETUUYECKUE 3aJaHUS
Ha aHayu3 (aKTOPOB, BIUSIOMIUX HA U3MEHEHHE CKOPOCTH
XUMUYECKON PEAKLIUU.

2. IIpakTHKO-OPHEHTUPOBAHHBIC 33JaHUsI HA MPUMEHEHHE
npunuuna Jle-IllaTtense s HaXOXXKAEHUS HaIpaBICHUSA
CMELICHUSI PAaBHOBECHsI XMMHYECKOM PEAKLIMU U aHAIN3
(akTOpOB, BIUSIOMIUX HA CMELEHHE XUMHUYECKOTO PaBHO-
BECHSL.

Pa3nes 6 PacTBopbl.

OK 01, |P.6,Tema 6.1 [Tonsatue | 1. [IpaBuia 3KOJOrHUECKH L1€I€CO0OPA3HOTO MOBEACHUS B
OK 02, | o pacrBOpax. OBITY U TPYJIOBOM JIEATENHHOCTH B LIEISIX COXPAHEHUSI CBO-
OK 07 €ro 3J0pOBbSl U OKPYXKAarOUIeW NMPUPOJHON Cpenbl; orac-
HOCTb BO3JICHCTBUS Ha UBbIE OPraHU3MBbl ONPEEIIEHHBIX
BEIIECTB.
2. TlpakTHKO-OpUEHTHPOBAHHBIE DPACUETHBIE 3aJaHUS Ha
JUCIIEPCHBIE CUCTEMBI, HCIOIb3yeMble B OBITOBON U MpO-
U3BOJICTBEHHOMU JESITEIILHOCTH YEJIOBEKA.
OK 01, |P.6, Tema 6.2 Uccneno- | 1. Pemenue 3aga4 Ha IpUTrOTOBJIEHHE PACTBOPOB 3a/1aHHOM
OK 02, | BaHue CBOMCTB pacTBO- | (MaccoBOM, %-0OH) KOHIEHTpALUU U ONpEAETICHUE CPEJibl
OK 04 pOB. BOJHBIX PaCTBOPOB.

HpO(I)CCCHOHaﬂbHO-OpI/IeHTI/IpOBaHHOC coaepkanue (cozlep)lca}me NMPUKRJIIAAHOTO MO}IyJ’Iﬂ).

Pa3znen 7 Xumus B ObITY U IPOM3-
BOJCTBEHHOH JeATEeJILHOCTH Y€JI0-

1. 3amura keiica (¢ yuérom Oyayrieit mpodeccnoHambHOMI
NeSITEIbHOCTH).

BeKa.
OK 01, |P.7,Tema7.1 Xumus B | 1. Keiic (c yuérom Oynymuieil mpodeccuoHanbHOM esTelNb-
OK 02, OBITY U IPOU3BOJCTBEH- | HOCTH).
OK 04, HOH JIeITeNbHOCTH Ye- Bo3MoxHBIE TEMBI KEHCOB:
OK 07 JIOBEKA. - [loTennenne KiIMMaTa ¥ BHICBOOOXKIECHHE Ta30BbIX T'H/I-

paToB CO J1HA OKCaHa,
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- Byaymue matepuainsl a1 aBua-, MallliHO- U MPHOOPO-
CTPOEHHS,

- HoBple MaTepuansl [1st COTHEUHBIX OaTapei;

- JlekapcTBa Ha OCHOBE PACTUTEIBHBIX NIPENIAPATOB.

23




