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PaGoyas mporpaMma o0meo0pa3oBaTelbHO AUCLUIUIMHEI pa3paboTaHa Ha Oc-
HOBe TpeboBaHMii (eneparbHOTO rocylapcTBEHHOTO 00pa3oBaTENBPHOrO CTaHAAPTA
cpeaHero oOmero oOpasoBaHus, YTBEPKACHHOrO npukazoM MuHucrepcTsa obpaso-
BaHua ¥ Hayku Poccuiickoit ®enepaumu ot 17 mas 2012 rona Ne 413, denepansHoro
roCy AapCTBEHHOTO 00pa30BaTENLHOIO CTaHAApTa CpeAHero npodeccuoHanbHOro 00-
pazoBanus no cneuuansHocTH 09.02.11 Paspaborka W ynpapiieHHE IIPOrPaMMHBIM
obecrieueHHEM, YTBEPKIECHHOTO Npuka3zoM MUHHCTEpCTBa MpocBewmieHus Poccuii-
ckoii ®epnepaiuu ot 24 deppansa 2025 roga Ne 138, monoxenuii penepansHoit oc-
HOBHO# 00Ieo0pa3oBaTesHON MporpamMMsl cpefHero obmero o6pa3oRaHUs C yue-
TOM MONy4aEMOH CIECLHATBHOCTH.

[Iporpammy cocraBiiia:
Kopsakosa H.IL. - npenogasarens LIK MuE]] xadenpsi BMu®d

OnoGpeno UUKIOBOI KOMUCCHEH Cornacosano
MaTeMaTUKH U €CTECTBEHHBIX 3amecTurens NUPEKTOpa
JUCLMIUTHH Kadeapbl no-yuehHoii pabote

"/’f;,‘ A H. benakoBa

rd

Beicieit MareMaTHKU U QU3HKH.

TIporokon 3 ot {0.41. 4045«

[Mpencenarens HUKIOBOH KOMHCCHHI
A Tn—_ A.A.Yupkosa




Pabouas nporpamma o011eo0pa3oBaTebHON TUCHUIUIMHBI pazpaboTaHa Ha Oc-
HOBE TpeOoBaHMI (emepasbHOr0 TOCYAAPCTBEHHOTO O0pa30BaTEILHOTO CTaHIApTa
cpenHero oOuiero o0pa3oBaHusl, YTBEPKICHHOTO MpHKa3oM MuHHCTEpcTBa 00pa3o-
BaHus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012 roga Ne 413, denepanbHOTro
rOCyIapCTBEHHOIO 00pa30BaTEIBLHOTO CTaHAapTa CPETHETO MPO(ecCHOHATBHOTO 00-
pa3zoBanus no crneuranbHocT 09.02.11 Pa3pabotka v ynpaBieHuE IpOrpaMMHBIM
obecrieyeHueM, yTBEPKIECHHOrO MNpHuKa3oM MuHucTtepcTBa mpocBenieHus Poccuii-
ckoit Deneparuu ot 24 ¢epans 2025 roga Ne 138, monoxkenuit geaepanbHOil oc-
HOBHOM 00111€00pa30BaTeNbHON MPOrpaMMbl CpeIHETO 00IIero oOpa3oBaHus C yde-
TOM TIOJTy4aeMOM CIEeUaTbHOCTH.

IIporpammy cocraBuJia:
Kopsikosa W.II. - npenogaBarens LIK MuE/] xadpenpsr BMu®

On00peHo NUKIIOBOK KOMUCCHEN CorsacoBano

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

Bricuieit MaTeMaTUKU U (DU3UKU. A.H. benskoBa
[IpoTokoi oT

[Ipencenarens HUKIOBOM KOMUCCUN
A.A. YupkoBa




COJEPKAHME

1 OOmas xapakTepucTrka pabodel mporpaMMbl 00IIIe00pa30BaATEIHPHON
JUCIIATLTAHBI

2 CrpykTypa u cojepkaHue o01eo0pa3oBaTeIbHON JUCIUILIUHBI

3 VcnoBus peanu3anuu o011e00pa3oBaTeIbHON T CIUILIMHBI

4 KoHTpOJb U OLIEHKA PE3yJbTaTOB OCBOCHHS 00111€00pa30BaTEIbHOM
JTUCIUTUTAHBI

CTp.

10

18
21



1 OBIIIAA XAPAKTEPUCTHUKA PéBO‘IEfI ITPOT'PAMMBbI
OBHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

1.1 MecTo THCHMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON MPOrpaMMbI

OO6mIeo0pazoBaTenbHAS TUCIUTIINHA « XUMUSD» SIBJISIETCS 0053aTeTLHON YaCThIO
00111e00pa30BaTEIBLHOrO IHKJIA 00pa30BaTEIbHONW MPOTPAMMBI IO CHEIHATbHOCTU
09.02.11 Pa3paboTka 1 ympaBjieHHE MPOTPAMMHBIM 00ECIICYCHUEM.

1.2 Hean ¥ mi1aHupyeMble pe3yJabTaThl 0CBOEHHS JUCHUILIHHBI
1.2.1 Lenb AUCHUTIMHEIL.
enb: ¢popmupoBaHue y oOydarommxcs IpeICTaBICHUS 0 XUMUYECKOM COCTaB-
JISIIOIIEH €CTeCTBEHHO-HAYYHOW KapTHUHBI MUpPa KaK OCHOBBI MPHUHATHS PELICHUN B
KU3HEHHBIX M TPOU3BOJICTBEHHBIX CHUTYallMsIX, OTBETCTBEHHOI'O TOBEJEHUS B IPH-

POIHOM cpefie.
3amaun:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKHUX
IIPOLIECCOB U SIBJICHUN B OKPY KAIOWIEW Cpele, UEIOCTHOM HAayYHOU KapTHHBI MUPA,
B3aMMOCBSI3HU U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBJATH (POPMYJIbI HEOPraHUYECKUX U OPTraHUYECKUX
BEILIECTB, YPABHEHHS] XUMUYECKHX PEAKIUH, OOBSICHATHh UX CMBICI, UHTEPHPETUPO-
BaTh PE3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB;

3) copmupoBaTH HaBBIKK NMPOBEACHUS MPOCTEUIINX XUMUYECKUX IKCIIEPUMEH-
TaJbHBIX MCCIEAOBAHUN C COOJIOJEHUEM MpaBUil O€30MacHOro oOpalleHus ¢ Belle-
CTBaMH U JJaDOPATOPHBIM 000PYI0BaHUEM;

4) pa3BUTb YMEHHUS HCIIOJIB30BaTh MH(POPMAIMI0 XUMHUYECKOIO XapakTepa H3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUS IPOTHO3UPOBATH MOCIEACTBUS CBOEH AEATENBHOCTU U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) copmupoBaTh NOHMMAaHUE 3HAYUMOCTH JAOCTHKEHUN XUMUYECKON HAYKU U
TEXHOJIOTUM JIJIsl pa3BUTHUS COLMANIBHON U MPOU3BOACTBEHHOU cep.

1.2.2 Tlnanupyembie pe3yabTaThl OCBOSHUS 00II€00pa30BaTEIBLHON IUCIIUILIH-
Hbl B cooTBeTcTBUU ¢ @I'OC CIIO 1 Ha ocHoBe TpeboBanuit ®I'OC COO.
Oco6oe 3HaueHue AUCIUIUIMHA UMEET Mpu (HOPMUPOBAHUM U PA3BUTHH OOIIMX

KOMIIETEHIINN:

Kon n HaumeHoBaHue
bopMHUpyEMBIX KOM-
NIETEHLIUN

HJIaHI/IpyeMLIe PE3YIbTAThl OCBOCHUS JUCHUIIJINHBI

OO6mmme

JucuunnuHapHbie

OK 01 Bri6bupars cro-
coOBl pelIeHus: 3ajay
npo¢eCCuOHATBHON
NeSITeNbHOCTH TpUMe-
HUTEIFHO K pa3iny-
HBIM KOHTEKCTaM.

B yacTu TPpy10BOr0 BOCIIUTAHMS:
-TOTOBHOCTb K TPYZIY, OCO3HaHUE
[IEHHOCTH MAacCTepPCTBa, TPYIOJIO-
Oue;

-TOTOBHOCTb K aKTHBHOM ACATCIIb-
HOCTH TEXHOJIOTUYECKOH U COIH-
aIbHOM HaNpaBJIE€HHOCTH, CIOCO0-

-BJIaICTH CI/ICTGMOﬁ XUMHWYCCKHUX 3Ha-
HUH, KOTOpas BKJIIOYaeT OCHOBOIIOJIA-
raroiue TMOHATUS (XUMHUYECKHH 2Jie-
MEHT, aToM, OJJEKTpPOHHas 000JI0UKa
aToma, S-,p-,d-dJIeKTpoHHBIE OpOUTaIU
aTOMOB, WMOH, MOJEKYJa, BaJCHTHOCTD,
AIEKTPOOTPHUIIATEILHOCT, CTEIEHb
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HOCTb HWHUIMUPOBATL, IJIAHHUPO-
BaTh M CAMOCTOSITEIILHO BBIITOJHSATh
TaKYyIO ACATCIBbHOCTD,

-MHTEpeC K pa3IH4YHbIM chepam
npodecCuOHATBLHOMN IEATEEHOCTH.

OBiaseHue  yHHBepPCAJIbHBIMH
Yu4eOHBIMH  TO3HABATEJbHBIMHU
JelCTBUSIMM

a) 0Oa3oBble JIOTM4YecKHe Jieii-
CTBHA:

-CaMOCTOSATENBHO (POPMYINPOBATH
U aKTyalIM3upoBaTh MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBATh CYyIIECTBCHHBIN
MPU3HAK WJIM OCHOBAHUS JJI CpaB-
HeHus, Kiaccudukanuu u 06o01e-
HUS;

-OIpeACNATh LETU JIeATeIbHOCTH,
3a/1aBaTh IapamMeTpbl U KPUTEPUH
UX JIOCTHXKCHUS,

-BBISIBJISITh ~ 3aKOHOMEPHOCTH |
MPOTUBOpPEYUSI B paccMaTpHBae-
MBIX SIBIICHHSIX;

-BHOCUTh KOPPEKTHUBHI B JICATEIIb-
HOCTb, OIICHUBATh COOTBETCTBUEC
pe3yJabTaTOB  LIETsIM, OIICHUBATH
PUCKH TIOCJICJICTBUHA JIESITEIBHOC-
TH;

-pa3BUBaTh KPEaTUBHOE MBIIIICHUE
IpH  PEIICHUH JKU3HCHHBIX IPO-
onem;

0) 0a3oBble HCCJIEI0BATEIbLCKHE
NefCTBUA:

-BJIaJIeTh HaBBIKAMHU y4eOHO-HC-
CIIEJOBATEIbCKON U MIPOEKTHOU JIe-
ATEILHOCTH, HaBBIKAMHU pa3peliie-
HUS Ipo0IieM;

-BBISBIISATE TIPHUYUHHO-CJIC/ICTBEH-
HBIE CBSI3M U aKTyalTU3WpOBAThH 3a-
Jady, BBIIBUTATh THIIOTE3y €€ pe-
[ICHUSI, HAXOJIUTh apTyMEHTHI IS
JIOKA3aTelIbCTBA CBOMX YTBEPXKIIE-
HUH, 3a/laBaTh MapamMeTphl U KpHU-
TEPHH PEIICHUS;

-aHaJM3UPOBaTh TIOJNY4YEHHBIE B
X0JIe PeIIeHUs 3aJ]aul Pe3yIbTaThl,
KPUTHYECKH OLIEHUBATh WX JIOCTO-
BEPHOCTh, IMPOTHO3UPOBATH H3MeE-
HEHHUE B HOBBIX yCIIOBUSX;

-yMETh TMEePEHOCUTh 3HAHUS B IIO-
3HABATENBPHYI0 W TPAKTHUYECKYIO
001aCTH JKU3HEIEATEIBHOCTH;

OKHUCJICHUSI, XUMUYECKasi CBSI3b, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIM 00BEM,
YIJIEPOJHBIN CKeNeT, (yHKIMOHAJIbHAS
rpyIa, pagukall, U30Mepus, U30MEPBHIL,
TOMOJIOTMUYECKUN Psii, TOMOJIOTH, yIJle-
BOJOPO/JbI, KHCIIOPOJ U a30TCOAEpKa-
M€ COEAMHEHUs, OMOJIOTUYECKH aK-
TUBHbIE BellecTBa (YIJI€BOJbI, KUPBHI,
0eJK1), MOHOMEp, TOJUMED, CTPYKTYP-
HOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE CO-
€AMHEHUs, KpPUCTaUINYECKasi pelleTKa,
TUIBl XUMHUYECKUX peakiuil (OKUCIIU-
TEIbHO-BOCCTAHOBUTEINIbHBIE, 9K30- U
SHIOTEPMUUYECKHE, PEAKIMH HOHHOIO
oOMeHa), pPacTBOp, DJICKTPOJIUTHI, HE
3JEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMAIUs, OKHCIUTENb, BOCCTAHO-
BUTENb, CKOPOCTb XHMHYECKOM peak-
IIUU, XUMHYECKOE PAaBHOBECHE), TEOPUH
Y 3aKOHBI (T€OpUsl XUMUYECKOTO CTpOe-
HUsI opraHuyeckux BeiectB A.M. byt-
JepoBa, TEOPUsl DIEKTPOIUTHUECKON
JUCCOIMAlMKY, TEePUOAUYECKUN 3aKOH
JA.1. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYE-
CKHU SI3BIK XUMHH, (PAKTOJIOTUIECKUEC
CBEJICHUS O CBOICTBAax, COCTaBE, IMOJY-
YeHUM U 0e30IaCHOM HCIOJIb30BaHUU
BAKHEUIINX HEOPraHUYECKUX M Opra-
HUYECKHUX BEIIECTB B OBITY U MpaKTHYE-
CKOMH J1eATENbHOCTH YEJI0BEKa,

-yMETh BBISABJISATh XapakTEpPHBIC TMPH-
3HAKU U B3aUMOCBSI3b HM3YUYEHHBIX I1O-
HATUA, TPUMEHSTH COOTBETCTBYIOIINE
NOHSATUS TIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHX U OpraHHuye-
CKHMX BEILIECTB U UX MPEBPALLECHUI; BbI-
SBJISITH B3aMMOCBSI3b XUMHYECKUX 3Ha-
HUW C TOHATUSIMU M TIPEJICTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX IpeaMe-
TOB;

-yME€Th HCIOJIb30BaTh HAaWMEHOBAaHMS
XUMUYECKUX COEAMHEHUN MEeXIyHa-
POJIHOTO COI03a TEOPETUYECKOW M TpHU-
KJIaIHOM XMMUU U TPUBHUAIIbHBIC HAa3Ba-
HUSI BaXHEUIUX BEIIECTB (IPTHUJIEH,
alleTWIeH, TJMLIEpUuH, QeHon, ¢op-
MaJbJIETH1, YKCYCHAs KUCIIOTA, TJIUIINH,
yTrapHBI ra3, yIIeKUCIbIM ra3, aMMHaK,
ramieHasi U3BecTb, HeramieHas HU3BeCTb,
NMUThEBasi Ccola M [Ip.), COCTaBJIATh
(hopMyIJIbl HEOPTAaHUYECKUX M OpraHu-
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-yMEeTh MHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00JiacTel;
-BBIJIBUTATh HOBBIC WJICH, IMpeaJia-
raTb OpUTHHAIBHBIE MOAXOIbl U
peleHus, CIOCOOHOCTh UX MCIIOJb-
30BaHUsl B TO3HABATEIBHOM U CO-
UHUATBHOM MPAKTHKE.

YECKHUX BEILECTB, YPAaBHEHUS XHMHUYE-
CKHUX PpEeaKIHi, OOBACHATH WX CMBICIH,
MOATBEPKJIaTh XapaKTEPHbIE XHUMHUE-
CKHE€ CBOICTBa BEIIECTB COOTBETCTBY-
IOIIUMH SKCIIEPUMEHTAMH U 3alUCsMU
YpPaBHEHUN XUMUUYECKUX PEAKIUK;
-yMETh yCTaHABJIUBAaTh MNPUHAIJICHK-
HOCTh H3YYEHHBIX HEOPraHUYECKUX H
OpraHWYECKUX BEILECTB K OIpEIeIICH-
HBIM KJIaccaM M TpyMIaM COEIUHEHH,
XapaKTEepU30BaThb HMX COCTaB M BaXK-
HEWIIIME CBOMCTBA; OMPEACNISITH BHUIbI
XUMUYECKUX CBsA3ed  (KOBaJeHTHas,
MOHHAs, METaJJTIN4ecKasi, BOAOPOIHAs),
TUIBl KPUCTAUIMUECKUX PEHIETOK Be-
HIeCTB; KJIacCU(UIUPOBATh XHUMHUYE-
CKHE PeaKIIn;

-chopMHpOBATH MPECTABICHUSA: O XU-
MHUYECKOW COCTaBIISAIONIEH €CTEeCTBEH-
HOHAYYHOW KapTUHBI MHpA, POJIU XHU-
MUU B MO3HAHUM SBIICHUN MPUPOIBI, B
(hOpMUPOBAHUH MBINIICHUSI U KYJIBTY-
pbl JIMYHOCTHU, €€ (PYHKIMOHATbHON
IrPaMOTHOCTH, HEOOXOAMMOHN 1S pe-
HICHUS MPAKTHUYECKUX 3a/a4 U IKOIIO-
TUYECKH 00OCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOTHOM Cpelie;
-yMETh TMPOBOJUTH PACUETHI MO XUMHU-
yeckuM (opMyJiaM U YpPaBHEHUSIM XU-
MHUYECKHX PEaKIUi C MCIOJIb30BAaHUEM
(u3MUECKUX BEIHYMH, XapaKTepH3yIo-
IIUX BEIIECTBA C KOJIUYECTBEHHOM CTO-
pPOHBI: Macchl, 00BEMa (HOpMalIbHBIE
YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE
3HAHUS ISl IPUHSATHS PEIIEHUN B KOH-
KPETHBIX >KM3HEHHBIX CUTYalUsX, CBS-
3aHHBIX C BEIIECTBAMH U UX MPUMEHE-
HUEM.

OK 02 Mcnonb3oBaTh
COBpEMEHHBIE  Cpe/-
CTBa IOMCKA, aHAIHM3a
u WUHTEPIIpETaluU
nHpopManuu, W WH-
(dbopMaIMoHHbIE TEX-
HOJIOTHH JUTSI BBIMOJ-
HeHus 3amad npodec-
CHOHAJBbHOUN JIeATEIIb-
HOCTH.

B yacTH HEeHHOCTH HAYYHOIO MO-
3HAHMSA:

-c)OpMHUPOBAHHOCTHL MHUPOBO33pe-
HUS, COOTBETCTBYIOILLEIO COBpE-
MEHHOMY YPOBHIO Pa3BUTUS HAYKU
U OOIIECTBEHHOU MPaKTHKH, OCHO-
BAaHHOTO Ha JIUAJIOTe KYJIbTYp, CIIO-
COOCTBYIOIIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIBTYPHOM MUPE;
-COBEpUIEHCTBOBAHUE SI3BIKOBOU M
YUTATEJIbCKOW KYJBTYPBI KaK Cpeji-
CTBa  B3aUMOJCHCTBUS  MEXIY
JIXOAbMHU W ITO3HAHUWS MHPA,

-yME€Th TJIAHUPOBATh W BBINOIHATH XU-
MUYECKHI SKCTIEpUMEHT (IIPEeBpaICHHS
OpraHWYECKUX BEIIECTB IPU HarpeBa-
HUU, TOJIyYEHHE 3TUJIEHA U U3YUYCHHUE
€ro CBOWMCTB, KAaueCTBEHHBIC PEAKITUU
Ha albJETU/bl, KpaxMmal, YKCYCHYIO
KUCJIOTY; JeHaTypauus O€IKOB mpu
HarpeBaHuU, [[BETHBIC PEaKIUu OEJKOB;
MMPOBOJIUTh PEAKIIMA MOHHOTO OOMEHa,
ONPENENATh CpPeay BOIAHBIX PACTBOPOB,
Ka4eCTBEHHBIC pEaKIuu Ha Cyibdar-,
KapOOHaT-, U XJIOPHUI-aHHUOHBI, Ha Ka-
THOH aMMOHMS; PEMaTh AKCIIEPUMEH-
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-OCO3HAHME LEHHOCTU HAay4HOH
JESATCIIBHOCTH, TOTOBHOCTB  OCY-
LIECTBIIATh IIPOEKTHYIO U UCCIIENO0-
BaTEJIbCKYI0 JI€ATEIbHOCTh HWHIN-
BUIYaJILHO U B IPYIIIIE.

OBiaseHue  yHHBepCAJbHbIMH
Yu4eOHBIMH  TO3HABATEJbHBIMHU
JelCTBUSIMM

B) padorta ¢ nngopMmanmeii:
-BJIaJICTh HaBBIKAMU  TMOJYYEHUS
uH(pOpMalUd U3 HUCTOYHUKOB pa3-
HBIX THUIIOB, CAMOCTOSITEJIBHO OCY-
HIECTBIIATH TOUCK, aHAJIU3, CUCTE-
MaTH3alUI0 U UHTEPIPETALUIO UH-
dbopManuu pa3NUYHBIX BUIOB U
dbopM npeacTaBiIeHUS;

-CO37aBaTh TEKCTHI B Pa3IUYHBIX
dbopmarax ¢ y4YeTOM Ha3HAYCHUS
uH(pOpMallUM U IEJIEBOM ayJIUTO-
puH, BBIOUpPAs ONTHMAILHYIO GOpMY
MIPEJICTABICHUS U BU3YyaIH3allUy;
-OIICHUBATh JIOCTOBEPHOCTH, JIETHU-
TUMHOCTh HH(OpMAINH, €€ COOT-
BETCTBUE TPABOBBIM U MOPAITHHO-
STUYECKUM HOPMaM;

-HCIIOJIB30BaTh CpeACTBA HHQOP-
MAIlMOHHBIX U KOMMYHHKAI[OH-
HBIX TEXHOJOTHH B PEIICHUU KO-
THUTHBHBIX, KOMMYHUKATUBHBIX W
OpraHU3aIMOHHBIX 3a/1a4 C COOIIIO-
JIeHUeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30TaCHOCTH, THTHUEHBI,
pecypcocOepexeHns, MpaBOBbIX U
STHUYECKHX HOPM, HOpM HWH(pOpMa-
IIMOHHOM 0€301aCHOCTH;

-BJIQJIETh HABBIKAMH PaCIO3HaBa-
HUS M 3allUuThl WHGOpPMAIUU, WUH-
dbopmarmoHHON 0€301acHOCTH
JUYHOCTH.

TalIbHBIC 33J]a4U 10 TeMaM «MeTallbl»,
n «Hemeramib») B COOTBETCTBUH C
MpaBWJIAMU TEXHUKHU OE€30MMAaCHOCTH MPU
oOpaIlieHun ¢ BelIeCTBaMH M Jiabopa-
TOPHBIM 00OPYJOBaHHEM; TMPEIICTaB-
JSATh PE3yJbTaThl XMMHUYECKOTO JKCIIe-
puMeHTa B (hopMe 3ammcu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKIU U (HopMy-
JUPOBATh BBIBOJBI Ha OCHOBE ITHX pe-
3yJIbTaTOB;

-yMETh aHAIM3UPOBATH XUMHYECKYIO
UH(GOPMAIIHIO, TIOJyYaeMYI0 M3 Pa3HBIX
HMCTOYHUKOB (CpPEICTB MacCOBON WH-
dhopmaruu, cetb MHTEpHET U 1p.);
-BJIAJICTh OCHOBHBIMH METOJIaMHU HAy4-
HOI'O ITO3HAHHS BEIIECTB U XUMUYECKHX
sBICHUN (HAONIOZCHUE, W3MEPEHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE);

-yMETh IMPOBOJUTH PACUEThl 1O XUMHU-
4eckuM (OpMyJiaM W YPAaBHCHHSM XH-
MHYECKHX PEaKIMi C HMCIIOJIb30BAaHHEM
(U3HYECKUX BEIHMYWH, XapaKTEePHU3YIO-
[I[MX BEIIECTBA C KOJMYECTBEHHOH CTO-
pOHBI: Macchl, 00BEMa (HOpPMaJIbHBIC
YCIIOBHS1) Ta30B, KOJUYECTBA BEIICCTBA;
HCIIOJIB30BaTh CHUCTEMHBIE XUMHYECKUE
3HAHMS JUISl IPUHATHS PEIICHUH B KOH-
KPETHBIX JKH3HCHHBIX CHUTYaIlUsIX, CBS-
3aHHBIX C UX IPUMCHCHHEM.

OK 04 DdodextuBHO
B3aMMOJIEHICTBOBATh U
paboTaTh B KOJIJIEKTH-
BE€ M KOMaHJIe.

['0OTOBHOCTH K CaMOpa3BUTHIO, Ca-
MOCTOSITEJIBHOCTU U CaMOOIIpese-
JICHHUIO.

OBnaseHre HaBBIKAMH  y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON W
COLIMAIbHOM JeSITEIbHOCTH.

OBiageHue  yHMBeEpPCaJIbHBIMH
KOMMYHUKATHBHBIMH  JeHCTBH-
AMMU:

0) coBMeCTHasI 1eITeJIbHOCTD:
-IIOHUMaTh W HCIIOJIb30BaTh IIpe-
UMYIIECTBA KOMAHIHON ¥ MHIUBU-
JyaJbHOM paboThl;

-yME€Th TJIAHUPOBATh W BBINOIHATH XU-
MUYECKHI SKCTIEPUMEHT (IIpeBpaIeHUS
OpraHWYECKUX BEIIECTB IPU HarpeBa-
HUU, TOJIyYeHHE 3TUJICHA U U3Yy4YeHHUE
€ro CBOWMCTB, KAaue€CTBEHHBIC PEAKIIUU
Ha albJETU/bl, KpaxMmal, YKCYCHYIO
KUCJIOTY; JeHaTypanus OeJIKOB IpHu
HarpeBaHuU, [[BETHBIC PEaKIUu OEJKOB;
MMPOBOJIUTh PEAKIIMA MOHHOTO OOMEHa,
ONPENENATh CpPeay BOIAHBIX PACTBOPOB,
Ka4eCTBEHHBIC pEaKIuu Ha Cyiabdar-,
KapOOHaT-, U XJIOPUI-aHHOHBI, HA Ka-
THOH aMMOHWUS;




-IIPUHUMATh LIEJIM COBMECTHOU Je-
ATEILHOCTH, OPraHW30BbIBATH U
KOOPJIMHUPOBATH JCUCTBUSL 1O €€
IOCTHOKEHHMIO: COCTaBJIATh ILJIaH
JEHCTBUM, pacIpenesarb poJId ¢
y4eTOM MHEHUW YYacTHHUKOB, 00-
CYXJlaTb Pe3yJIbTaTbl COBMECTHOM
paboTHI;

-KOOPIMHUPOBATh ¥  BBHINOJIHATH
paboTy B YCIOBHUSX PEaJTBHOTO,
BUPTYyQJIbBHOTO U KOMOWHHUPOBAH-
HOT'O B3aMMOJCHCTBHS;
-OCYIIECTBJISITh MO3UTUBHOE CTpa-
TETHYECKOEC TOBEJACHUE B pPa3JIHy-
HBIX CHUTYAIUsIX, MPOSIBISITH TBOP-
YECTBO U BOOOpaxeHUe, ObITh UHHU-
[IMATUBHBIM.

OBiaseHue  yHMBepPCAJIbHBIMH
pPeryJisiTUBHBIMH J1€HCTBUSIMU:

I) NpUHATHE ce0s M APYIruX JIKo-
e

-IPUHUMATh MOTHBBI U apTyMEHTHI
Opyrux JIOAeH Npu aHanmmze pe-
3yJIbTATOB JESATEIHHOCTH;
-MpU3HABaTh CBOE MPABO U IPaBO
JIPYTUX JIIOJIEH HAa OIINOKY;
-pa3BUBaTh CIOCOOHOCTH ITOHH-
MaTh MHUp C TO3UIUU JPYroro ue-
JIOBEKA.

-pemarh JKCHEPUMEHTANbHBIE 3aJlaud
no temam «Meramie», n «Hemera-
JBI») B COOTBETCTBUU C TIpaBHIAMHU
TEXHUKH O€30MacHOCTH Tpu oOparie-
HUU C BEHIeCTBaMH M JaOOPaTOPHBIM
00OpyJIOBaHUEM; TIPEACTaBIATH  pe-
3yJBTaThl XUMHUYECKOTO 3KCIIEPUMEHTA
B (opme 3amucH ypaBHEHHUH COOTBET-
CTBYIOIIMX PEaKIuil U (HOpMyIHpPOBATH
BBIBOJIBI HA OCHOBE THX PE3yJIbTATOB.

OK 07 CogeiictBo-
BaTh COXPaHEHUIO
OKpYy Karollel cpenpl,
pecypcocOepekeHHtIo,
IPUMEHATH 3HaHUS 00
U3MEHEHUH KJIMMaTa,
MPUHLIMIIB  OepexIIn-
BOTO  IIPOM3BOJCTBA,
3¢ heKTUBHO nen-
CTBOBaTh B YpPE3BBI-
YalHBIX CUTYyalUsX.

B JacTi 3K0J10rM4€CKOro BOCIH-
TaHHUA:

-chopMHpPOBAHHOCTL  JKOJOTHYE-
CKOU KyJBTYPBI, TOHUMAaHHUE BIIUSI-
HHS  COIMAJIbHO-DKOHOMHUYECKHX
IIPOLIECCOB Ha COCTOSIHUE MPUPOJI-
HOW M COUMAIIBHOW CpeJbl, OCO3HAa-
HUE TJI00ATBFHOTO XapakTepa 3KO-
JIOTHYECKUX IpobiieM;
-IUIAHUPOBAHUE U OCYIIECTBIICHHE
JICUCTBUI B OKPYXAIOIIEH cpese Ha
OCHOBE 3HAaHMS LIEJIEH YCTOUYUBOTO
pPa3BUTHS YEIOBEUECTBA,

-aKTUBHOE HENPUATHE JCHUCTBUM,
MPUHOCSIIMX Bpel OKpYyKarouien
cpene;

-yMEHUE MPOrHO3HpPOBaTh Heba-
TOMPUSTHBIE SKOJOTUYECKHE TO-
CIIEACTBUS MPEANMPUHIMACMBIX
JIEMCTBUM, IPEAOTBPALLATD UX;
-pacuupeHre  OmbITa  JesTeNb-
HOCTH SKOJOTUYECKOW HaIpaBIICH-
HOCTH.

-chopMupoBaTh MpeACTaBIEHUS: O XU-
MHYECKOIl COCTaBIIAIOIIEH €CTECTBEH-
HOHAy4YHOM KapTHUHBI MHpa, POJIM XH-
MHUHU B TO3HAHUU SIBICHUN NPUPOJBI, B
(OpMHUPOBAHUN MBIIIJIEHUS U KYJbTY-
pbl JUYHOCTH, €€ (PYHKUMOHAIBHOM
TPaMOTHOCTH, HEOOXOAMMOW ISl pe-
IIEHUs NPAKTUYECKHUX 3alad U DKOJIO-
rM4ecK 00OCHOBAHHOTO OTHOIIEHHS K
CBOEMY 370POBBIO U IIPUPOJIHOM CPELE;
-yMeTh COOJII0JIaTh IpaBWJia 3KOJOTH-
YEeCKH 11eJecO00pa3HOro MOBEJCHUS B
OBITY U TPYIOBOM JEATEIBHOCTH B Iie-
JSIX COXPAHEHHs CBOETO 3/10pPOBbS U
OKPY’KaoIlleW MPUPOJHON Cpenbl; ydu-
THIBaTh ONACHOCTb BO3JECHCTBHS Ha KU-
BbIE OpPraHU3Mbl ONPEIECICHHBIX Be-
LIECTB, IOHMMAas CMBICHI IOKAa3aTess
MPEAEIIBHOW JOMYCTUMON KOHIIEHTpPA-
LIUH.




-OBJIAICHUC HaBbIKAMNU yqe6Ho-
HCCIIEIOBATENIbCKOM, MPOEKTHON M
COLIMAJIBHOHN e TCILHOCTH.




2 CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJIBLHON

TUCTUILITAHBI

2.1 TpynoeMKOCTb OCBOCHUS M CHUNINHBI

Bun yue6HO#I paboThI

O0BeM yacoB

O0bem 001eo0pa3oBaTeIbHON JUCHUILIIHHBI 72
B T.4.
1 OcHoBHOE coep:kaHue 64
B T.4.
-TEOPETUIECKOE 0O0yUCHHE 30
-IIPAKTUYECKUE 3aHATUS 28
-KOHTPOJIbHBIE PaOOTHI 6
2 IIpodeccnoHATBLHO-OPHMEHTHPOBAHHOE CO/IeP;KaHue (CoaepKaHue MPH- 6
KJIQJITHOT0 MO/YJIfA)
BT. 4.
-TeopeTudeckoe 00ydeHue 2
-IPAKTUYECKUE 3AHITUA 4
IIpome:xxyTounas arrecranus (AuddepeHUMPOBAHHBIN 3a4eT) 2

2.2 TemaTu4eCKMH IUIAH M COACPKAHUE TUCIUTIHHBI

Konasl koMmmeTeH-

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

HanmenoBanue ConepxaHue y4eOHOTo MaTepuaia u GopMsl B dopme HHIO KOTOPBIX
pa3aesnoB U TEM OpraHM3aliU JACITeIbHOCTH 00YYarOIIUXCsI . or/)c CIocoOCTBYET

o 3JIEMEHT TPO-

aK. 4.

r'paMMBbI
1 2 3 4

Pa3nes 1 OcHOBBI CTPOEHHUSI BellleCTBa 6/-
Tema 1.1 Coaep:xxaHue yueOHOIro MaTepuaJia: OK 01
Crtpoenue 1 CoBpemenHast Mmozenb crpoeHus: atroma. CUMBOJIM- 2
aTOMOB XM- YECKUM SI3BIK XUMHUHU. XUMHYECKUN DJIEMEHT. DJIeK-
MHYEeCKHX TpoHHas KoHpurypamus aroma. Knaccudukanus xu-
3JIEeMEHTOB U | MUYECKHUX 3JIEMEHTOB (S-, p-, d-371EMEHTBI).
npupoaa xu- | BanentHsie 3ekTpoHbl. BaneHTHOCTb. DneKTpoHHas
MHY€ECKOM NpUPOJAa XUMHYECKOW CBS3H. OJIEKTPOOTPHULIATEIb-
CBSI3HM HOCTbh. Buibl XxuMuueckon cBsi3M (KOBaJ€HTHAsl, UOH-

Has, METAJUTMYECKasi, BOJIOPOJHASI) U CIIOCOOBI €€ 00-
pa3oBaHUs.

Pemrenne 3amad Ha WCIIOB30BAHNE XUMHUYECKOM CHM-
BOJIMKM W HA3BAHUN COEJUHEHUN IO HOMEHKJIAType
MEXKIYHapOAHOTO COK3a TEOPETUYECKON U NpPUKIa-
HOM XHMHUHU W TPUBHAIBHBIX Ha3BAaHWUU ISl COCTaBIIE-
HUSl XUMAYECKUX (POPMYIT IBYXaTOMHBIX COSAMHEHHIA
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(oxcuaoB, cynb(UI0B, THAPUAOB U T.I1.) U IPYTHX OT-
JeJbHBIX KJIACCOB HEOPraHUUYECKUX COCAMHEHUI.

IIpakTuyeckue 3aHATHSA:

1 YcranoBieHue CBSI3U MEXKy CTPOCHHEM aTOMOB XH-
MHYECKHUX 3JIEMEHTOB U NEPUOAUYECKUM H3MECHEHUEM
CBOMCTB XMMHYECKHX DJIEMEHTOB M UX COCIWHEHHI B
COOTBETCTBUU C IOJ0KeHUEeM llepuoauueckoil cucre-
MBI,

Tema 1.2
IHepuoauye-
CKHIi 3aKO0H "
Tadauna J.1.
MenneneeBa

Conep:kanue y4yeOHOIro MaTepuaJia:

1 Ilepuoaunueckasi cucTeMa XUMHUYECKHX 3JIEMEHTOB
HA.N. MenneneeBa. PU3NYECKUH CMBICI, MHPOBO3-
3pEHYECKOE U HaydyHOe 3HaueHue llepuoanueckoro 3a-
kona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB, O0pa3yeMbIX HMH
MPOCTBHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUU C IO-
JIOKEHUEM XUMHUYECKOTo 3jieMeHTa B llepuoguueckoii
cucteme. [Ipornossl .. MenneneeBa. OTKpbITHE HO-
BBIX XHMHMYCCKUX DJIEMEHTOB. PellleHue 3amaHuii Ha
XapakTepU3alnio0 XUMUUECKUX DJIEMEHTOB.

IIpakTuyeckue 3aHATHSA:

2 Metamnnyeckrue/ HeMETANIMUECKUE CBOMCTBA, DJIEK-
TPOOTPULATEIBHOCTh XUMUYECKUX JJIEMEHTOB B COOT-
BETCTBHUM C MX JJICKTPOHHBIM CTPOCHHUEM U TOJIOKEHH-
€M B IEPUOJANYECKON CHCTEME XUMHUYECKHUX JIEMEHTOB
Menneneesa.

OK 01, OK 02

Pa3zgea 2 Xumu

YECKHUEC pCaKIuu

10/-

Tema 2.1
Tunbl XumMn-
YeCKHMX peak-
197071

Coaepixanue yueOHOro MaTepuaJa:

1 Knaccudpukamus v THUIBI XUMHYECKHX PEAKIUH ¢
y4dacTueM HeopraHudeckux BemiecTB. CocTaBieHue
YPaBHEHUHN peaKIMil COeAMHEHUS, PA3NIOKEHHUS, 3aMe-
mieHusi, 0OMeHa, B T.4. PEaKIUil TOPEHHS, OKUCIICHUS-
BOCCTaHOBJICHUSI.

VYpaBHeHHs] OKHCIeHUs-BoccTaHOBiIEeHUA. (CTerneHb
okucneHus. OKUCIUTENb U BOoccTaHOBUTENL. CocTaB-
JIeHWe W YypaBHHUBAHHWE OKUCIUTEIbHO-BOCCTAHOBH-
TEIBHBIX PEAKIM METOJOM JJIEKTpOHHOro OarnaHca.
OKHCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU B TIPH-
poze, MPOU3BOJCTBEHHBIX MpOLECCaX M KU3IHEHEs-
TEJIbHOCTU OPTaHU3MOB.

KonuuecTBeHHble OTHOLIEHHUS B XUMHUH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU M Pacy€Thl IO
YpaBHEHUSIM XUMUYECKUX peakuuid. Moiib Kak eauHu-
[1a KOJIM4YecTBa BemecTsa. MonspHas macca. 3aKOHBI
COXpaHEHHUsl MacChl U PHEPruu. 3akoH ABoraapo. Mo-
nspHbIA 00bEM razoB. OTHOCHUTENbHAS MJIOTHOCTH T'a-
30B.

IIpakTHYeckHe 3aHATHSA:

3 Pacu€rbl Mo ypaBHEHUSM XMMMUYECKHUX PEaKLUH C
WCIIOIb30BAaHUEM MAacChl, 00bEMa (HOpMaIbHBIE YCIIO-
BHs) T'a30B, KOJIMYECTBA BEIIECTBA.

OK 01
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Tema 2.2
DIeKTPOJIN-
THYeCKas
JHUCCOIMAIHS
M MOHHBIH
o0MeH

Conep:xanue y4eOHOro MaTepuaJa:

1 Teopust 3n€KTpPOIUTHUECKON Aucconuanuvu. MoHbI.
DNEKTPONUTHI, HEAIEKTPOIUTHL. Peaknuu MOHHOTO
oOMmena. CocraBieHHe peakiuii HOHHOro oOMeHa ITy-
TEM COCTABJICHUS UX MOJIHBIX M COKPAILIEHHBIX HOHHBIX
ypaBHeHUH. KHUCIOTHO-OCHOBHBIE peaKIUM. 3aqaHUs
Ha COCTABJICHUE NOHHBIX PEaKIIUil.

IIpakTuyeckue 3aHATHS:

4 UccnenoBanue TUIOB (II0 COCTaBY U KOJUYECTBY UC-
XOAHBIX U 00pa3yroIUX BELIECTB) U MPU3HAKOB XUMHU-
yeckux peakuuil. [IpoBenenne peakuuii HOHHOro 00-
MEHa, OIIPEIEIICHHE CPElIbl BOJHBIX PACTBOPOB.

KonTposabHas padora 1:
«CTpoeHue BelecTBa 1 XUMUUECKUE PEAKITUN.

OK 01, OK 04

Pasznen 3 CTpoeHne M CBOMCTBA HCOPIraHNYEeCKUX BCIIECTB

16/-

Tema 3.1
Knaccudmu-
Kalus, HO-
MEHKJIATypa
U CTpOeHHe
HeopraHuye-
CKHMX BellleCTB

Coaepixanue yueOHOro MaTepuaJa:

1 IIpenmer Heopranuueckoi xumuu. Kiaccuduxanms
HeopraHuyeckux BewiecTB. IIpocTeie U CllOXHBIE Be-
miectBa. OCHOBHBIE KJIACChI CIOXKHBIX BEIIECTB (OKCH-
JIbl, TUJIPOKCH/IBI, KUCIIOTBI, COJIM). B3aumocBs3p Heop-
TaHUYECKUX BEILECTB. ArperaTrHble COCTOSIHMSI Belle-
ctBa. Kpucraminueckue u amopgHsie Beuiecta. THIibl
KPUCTANIMYECKUX PEIIETOK (aTOMHasi, MOJEKYJsIpHasi,
MOHHAsl, METaJUTN4ecKas). 3aBUCHUMOCTb (PH3MUECKUX
CBOWCTB BEIIECTBA OT TUIA KPUCTAIIMUECKOW peleT-
ku. [IprunHbl MHOrooOpasus BEIIECTB.

HoMmeHnknaTtypa HeOpraHM4ecKHX BEILECTB: Ha3BaHHE
BEIIECTBA MCXOJS U3 UX XUMHUYECKOH (HOPMYIBI WK
COCTaBJIEHHE XUMHUYECKOH (OPMYIbI UCXOIs U3 Ha3Ba-
Hus BemlecTBa no MmexayHapoaHoi (MIOIIAK) unm
TPUBUAIBHON HOMEHKJIAType. VICTOUHNKY XUMUYECKON
nHpopmanuu (CpeacTB MaccoBod HMHpOpMaLNHU, CETh
Wntepner u apyrue). [lonck uHpopmanuu mno Has3pa-
HUSIM, UIEHTU(PHUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM.

IIpakTnyeckue 3aHATHA:

5 Knaccudukanus, HOMEHKIATypa U XHMHYECKHE
(hopMyJIbl HEOPTraHUYECKUX BEUIECTB PA3IMYHBIX KJlac-
cOB (yrapHsblil ra3, yriekuciblii ra3, aMMHaK, ramieHas
U3BECTh, HETAIllEHas WU3BECTb, MUThEBAas CoJa U JpY-
rux). Omnpenenenue no QGopmyse NPUHAIEKHOCTH
BEIIECTBA K KJIACCY.

OK 01, OK 02

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

Coaepsxanue yueOHOro MaTepuaJa:

1 Meramnbl. O6mue pusndeckre 1 XUMUYECKHUEe CBOM-
crBa MeTayyioB. CriocoObl MoydeHus. 3HaueHUe Me-
TaJVIOB U HEMETAJUIOB B MPUPOJIE U KHU3HEACSITEIbHO-
CTH 4Y€JIOBEKa U opraHu3MoB. Koppo3us meTaiios: Bu-
Ibl KOPPO3HMH, CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO-
3HH.

OK 01, OK 02
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2 Hemeramipl. OO0ume (Qu3MUECKUEe M XUMHUYECKHE
CBOMCTBA HEMETAJUIOB. TUIMYHBIE CBOMCTBA HEMETAJI-
noB IV- VII rpynn. Knaccudukanus 1 HOMEHKIaTypa
coeauHeHUil HemeTraoB. KpyroBopoTsl OHMOr€HHBIX
3JIEMEHTOB B IIPUPOJIE.

3 XuMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKUX BEHIECTB (OKCHUJIOB, TUIPOKCUAOB, KHUCIIOT,
coJieid M Jp.) 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
MIPOCTHIX BEIIECTB, BOAOPOJAHBIX COCTMHEHHM, BHICITUX
OKCHJOB MW THAPOKCHIOB. Pemenue mnpakTuko-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUN HA CBOW-
CTBa, COCTaB, IMOJlyueHUE U Oe30MacHOe HCIOJIb30Ba-
HUE BOKHEHIINX HEOPTraHWYECKHX BEIISCTB B OBITY U
MPAKTUYECKOU JeATEIbHOCTH YEI0BEKA.

IIpakTuyeckue 3aHATHS:

6 CocraBineHue ypaBHEHUNM XMMHMUYECKHX PEaKIUH C
y4aCTHEM TPOCTHIX M CIIOKHBIX HEOPTaHWYECKHX Be-
IIECTB: META/UIOB ¥ HEMETAJJIOB; OKCHUJIOB METaJIIOB,
HEMETaNIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOpraHHYe-
CKHX KHCIIOT, OCHOBaHUH M aM(pOTEPHBIX THUIPOKCH-
JIOB; HEOPraHUYECKUX COJICH, XapaKTepPH3YIOIIUX HX
CBONCTBA.

Tema 3.3
Nnentudmu-
Kalusi Heop-
TraHN4YCEeKHX
BellecTB

Conep:xanue yueOHOro MaTepuaJia:

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

IIpakTH4yecKkue 3aHATHS:

7 Wnentuduxanus HEOPraHUYECKUX BEIIECTB C HC-
MOJIb30BaHUEM UX (U3HKO-XUMHYECKHX CBOMCTB, Xa-
PaKTEpPHBIX KAa4YECTBEHHBIX peakiui. KauecTBeHHbIE
peakuuu Ha cyibdaT- KapOoHAT- U XJIOPUJI-aHHOHBI,
Ha KaTHOH aMMOHHUS.

KonTtpoabnas padora 2:
«CBoiiCcTBa HEOPraHUYECKUX BELIECTBY.

OK 01, OK 02,
OK 04

Pa3nes 4 CtpoeHue u CBOHCTBA 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 oprannudeckoir xumuu. Mecto U 3Ha-
YEHUE OPTaHMYECKOM XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK.

XHWMHUYECKOE CTPOCHHE KAK MOPSIOK COCIUHEHHUS aTo-
MOB B MOJIEKYJIE COIJIACHO MX BaJEHTHOCTH. OCHOB-
HBIE TOJIOXKEHUS TEOPHUH XHMHYECKOTO CTPOEHHUS Op-
ranndeckux coenuuennit A.M. Byrtnepoa. Yraepon-
HBI CKEJET OPraHMYECKOW MOJIEKYJIBl. 3aBHCHUMOCTH
CBOMCTB BEILIECTB OT XUMHUUYECKOI'O CTPOEHUS MOJIEKYJI.
N3omepust u uzomepsl. IloHsaTue o QpyHKIMOHANBHON
rpynmne. Pagukan. [IpuHuunsl kiaccuukamuu opra-
HUYECKUX COEIMHEHUN. MexIyHapoaHas HOMEHKJIA-

OK 01
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Typa U TNPUHLUIIBI HOMEHKJIATYpPhl OPTaHUYECKUX CO-
equHeHui. [loHsTHE 00 a30TCOMEPIKAMUX COCTUHECHH-
sIX, OMOJIOTMYECKH aKTHMBHBIX BEIIECTBaxX (YIJIEBOJaX,
XKupax, Oerkax U JIp.), BBICOKOMOJCKYJISIPHBIX COEIH-
HEHUsIX (MOHOMEp, OJIUMEP, CTPYKTYPHOE 3BEHO).

CocraBieHU€e MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(dhopMyJT OpraHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB,
KCIMOJIb3ySl UX Ha3BaHUS MO CUCTEMATHYECKOW U TpH-
BHAJIbHOW HOMEHKJIAType (STWJIEH, alleTUJICH, TIIHIe-
puH, ¢eHoi, hopMalbIerua, YKCyCcHass KUCIOTa, TJIu-
uH). Pacuérel mpocreiimeit GopMynsl opraHHYecKOn
MOJICKYJIBI, UICXOIS1 U3 3JIEMEHTHOTO cocTaBa (B%).

IIpakTnyeckue 3aHATHSA:

8 HoMeHknaTypa OpraHM4eCcKuX COEIUHEHUIN OTIENb-
HBIX KJIACCOB (HACBIIICHHBIC, HEHACHILIEHHBIE U apo-
MaTUYECKHE YIIIEBOJAOPObI, CIUPTHI, (PEHOIBI, ab/e-
THJIBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI H JIP.)

Tema 4.2
CaoiicTBa op-
raHMYEeCKHX
coeuHeHu i

Conep:xanue yueOHOro MmaTepuaJa:

1 ®u3nKo-XMMHUYECKHE CBOMCTBA OPraHUYECKUX CO-
eIMHEHUH OTJENBbHBIX KJIACCOB (0OCOOCHHOCTH KJIACCHU-
(buKay 1 HOMEHKJIATYpbl BHYTPH Kj1acca; TOMOJIOTH-
yeckuil psa u obwas gopmyna; usoMepus; pusuue-
CKHE CBOMCTBA; XMMMUYECKHE CBOICTBa; crOCOOBI IO-
Jy4eHus):

-Tpe/ieNibHbIe YIIEBOAOPOAb! (AIKaHbl M LUKJIOAIKa-
Hbl). ['OpeHne mMeTraHa Kak OJMH U3 OCHOBHBIX HMCTOY-
HUKOB TE€IUIa B IIPOMBIIUIEHHOCTH U OBITY.

2 CBoiicTBa IPUPOJHBIX YIJIEBOAOPOJIOB, HAX0XKICHUE
B IIPUPOJIE€ U IPUMEHEHUE AJIKAHOB;

- HempenesibHble (AJKEHbI, aJIKUHBl U alKaJueHbl) U
apoMaTH4ecKHe YrieBoaoponabl. ['opeHue aneTuiieHa
KaK MCTOYHHUK BBICOKOTEMIEPATYPHOIO IJIAMEHM JUIsS
CBapKH U PE3KH METAJIOB;

-KHUCTIOPOACOIEpPKAIIINE COCTUHEHHS (CITUPTHI U PEeHO-
JIbl, KapOOHOBBIE KUCIIOTHI U 3QUPHI, albAECTHABI U Ke-
TOHBI, JKUPBI, YIIeBobl). [IpakTHueckoe npuMeHeHue
STUJICHTJIMKOJIS, TIUIepUHa, eHoa.

3 Ilpumenenue ¢Gopmanbleruaa, aneTaabAeruia, yk-
CYCHOH KHMCIOThI. Mbljla KaK COJIM BBICHIMX KapOOHO-
BBIX KMCIIOT. Moromue cBOMCTBa MbLIA:
-a30TCO/IepKAIUE COETUHEHUS] (aMUHBI U aMHUHOKHC-
J0Thl, Oenku). BbICOKOMONEKYISIpHBIE COEAMHEHUS
(cuHTEeTHYEeCKHE U OHMOJOTMYECKH-aKTHBHBIE). MOHO-
Mep, MOJIMMEP, CTPYKTypHOE 3BeHO. [lommumepusanvs
JTUJIEHA KaK OCHOBHOE HANpPAaBIIEHHE €r0 MCIOJb30Ba-
Hus. ['eHeTHueckas CBsI3b MEXJy KJlacCaMHU OpraHuye-
CKHMX COECIMHEHUII.

3aaHusl Ha COCTaBJICHHME YPAaBHEHUN XMMHUYECKUX pe-
aKIM ¢ y9aCTUEM OPraHMYECKHX BEHIECTB HA OCHOBA-
HUU HUX COCTaBa M CTpoeHMs. PemieHue npakTUKoO-

OK 01, OK 02,
OK 04

14




OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHHUI HA CBOM-
CTBa OPraHUYECKUX COETMHEHUH OTIIEIbHBIX KJIACCOB.

IIpakTHYeckne 3aHATHSA:

9 CBoiicTBa OPraHUYECKHX COCIUHEHUN OTACIIbHBIX
KJIACCOB (TpUBHAJIbHAS M MEXIyHapOJHas HOMEHKJIa-
Typa, XUMHUYECKHE CBOICTBa, CHOCOOBI MOJIyYEHHS):
npezeibHbIe (AJIKaHbI U LIMKJIOAJIKAHbI), HEMPEeIeIbHbIE
(ayKeHbl, aIKUHBI U AJIKAIUEHbI) U apOMaTHYeCKHe yT-
JI€BOJIOPOBI, CIUPTHI U (peHOIIbI, KapOOHOBBIE KHUCIIO-
ThI ¥ 3QUpPHI, aJbACTUABl U KETOHBI, aMUHBI U AMUHO-
KHUCJIOTHI, BBICOKOMOJICKYJISIPHBIE COC/TMHEHMUSL.

10 CocraBieHue cxeM peaknuii (B TOM 4YHUCIIE IO
MPEAJIOKEHHBIM 1IETIOYKaM TPEBpAllCHHi), XapakTe-
PU3YIOIIMX XUMUYECKHE CBOMCTBA OPraHUYECKHUX CO-
€IMHCHUN OTIENBHBIX KIACCOB, CIOCOOBI MX TOTyYe-
HUS U Ha3BaHUE OPTraHUYECKUX COCIMHEHHI 110 TPUBH-
QIbHOW WM MEXIYHAapOJHOW CHCTEMAaTHYECKOW HO-
MEHKJIaType.

11 [IpeBpaieHne opraHMYECKUX BEIIECTB MPU Harpe-
BaHuM. [lomydyeHne 3TuneHa U U3y4eHUE €ro CBOMCTB.
MopenupoBanue MOJEKYJI U XHUMHUYECKHX IMpeBpalie-
HUW Ha IPUMEpPE 3TaHA, STUJICHA, alleTUIICHA U Jp.

Tema 4.3
Nnentudm-
Kallusi opra-
HHUYECKHX
BelllecTB, HX
3HAYEHHE U
NpUMEHeHHne
B OBLITOBOI M
NPON3BOJI-
CTBEHHOH Je-
ATEJIbHOCTH
yeJIoBeKa

Conep:xanue yueOHOro MaTepuaJia:

1 buooprannyeckue coenuHeHus. llpumenenue wu
Ouosorudeckast pojb yrieBoaoB. OKUCIEHUE YTIIEBO-
JIOB.-UCTOYHUK SHEPIUU XKUBBIX OpraHuzMoB. O6iactu
MpUMEHEHUsT aMHUHOKHCTOT. [IpeBpamienus OenkoB
MUK B opranu3Me. bronornyeckue ¢pyHkuum OenKoB
1 KupoB. Poib opraHnueckoil XMMHM B PELIEHNN IIPO-
0JieM IuIIeBoOi 0€30M1acHOCTH.

2 Ponp opraHuyeckoil XMMHUHU B pELIEHUU MpolieM
SHEPreTUYecKoi 0e30MacHOCTH, B Pa3BUTHUU MEIULU-
HBbI, CO3/JaHUU HOBBIX MaTepHaJIOB, HOBBIX HCTOYHUKOB
SHEpruu (ajlbTEpHATUBHBIE HCTOYHUKU DHEPIHH).
OnacHOCTh BO3/IEHCTBUSI Ha JKMBbIE OPraHU3MBbI Opra-
HUYECKUX BELIECTB OTAEJIBHBIX KJIACCOB (YIIEBOAOPO-
IIbl, CHOUPTHI, (PEHOJBI, XJIOPOPraHUYECKUE MPOU3BOJI-
HBbI€, aJIBJETU/IBI U JIp.), CMBICII ITOKa3aTelNs MpeaebHO
JOMYCTUMON KOHIeHTpauuu. MineHTudukanus opra-
HUYECKUX COEJUHEHUN OTAEIBbHBIX KIAccoB (Ha IMpH-
Mepe anbJeruoB, KpaxMaia, yKCyCHOM KHUCIIOTHI, Oe-
KOB M T.I.) C HCHOJb30BAaHHEM UX (U3UKO-
XUMHYECKUX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. BO3HUKHOBEHHE aHAIMTUYECKOTO CHUTHANIA C
TOYKH 3PEHUS XMMHYECKHX MPOIECCOB MPH IMPOTEKa-
HUU KauyeCTBEHHOW pEaKIMM, MO3BOJSAIOUIEN HACHTHU-
(bunupoBaTh NpeI0KEHHbIE OPTaHUYECKUE BEIIECTBA.

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

12 WUnenTtudukauss OpraHMYEeCKUX COCIMHEHHH OT-
JeNBbHBIX KiaccoB. [leHaTypamus Oenka mpu Harpena-
HUH, [IBETHBIC PEAKIIUN OCIIKOB.

KonTtpouabnas padora 3:
«CTpyKTypa ¥ CBOWCTBAa OPraHUYECKUX BEILECTBY.

Paznen 5 Kunernyeckne M TepMOJUHAMUYECKHE 3aKOHOMEPHOCTH
NPOTEeKAHUS] XUMHYECKUX PeaKkuuid

4/-

Tema 5.1
CkopocThb
XHMHUYECKHX
peakumi.
Xumuyeckoe
paBHOBecHe

Coaepixanue yueOHOTro MaTepuaJia:

1 CkopocTh peakunu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
(akTOpOB: MPUPOABI PEATHPYIONINX BEIIECTB, KOHIICH-
Tpalys pearupyrolyx BELIECTB, TEMIEPATYPHI U ILIO-
1Ay PeakIHOHHON moBepxHOCTH. TermsoBbie 3ddek-
Thl XMMHMYECKHUX peakuui. DK30- U SHIOTEPMHUUYECKUE
PEAKIIMH.

OOpatumMocTh peakiuii. XHMHUYECKOE paBHOBECHE HU
€ro CMeIeHHe TOJ] JeHCTBUEM Pa3InYHBIX (aKTOPOB
(KOHLIEHTpalMsl PEeareHTOB WIN MPOIYKTOB pEaKIHH,
JlaBJIEHUE, TeMIIepaTypa) sl CO3/1aHus ONTHUMAJIbHBIX
YCIIOBUI IIPOTEKaHUsl XUMHYECKHUX Ipoueccos. [Ipun-
nurn Jle-Illatense. Pemenne npakTUKO-OpUEeHTUPOBAH-
HBIX 3aJlaHUi Ha aHanu3 (aKTOPOB, BIUAIOMIMX HA W3-
MEHEHHUE CKOPOCTU XMMHUYECKOW peaklMu, B T.4. C IO0-
3ULUH 3KOJOTMUYECKH I1eJIeCO00pa3HOro MOBEACHUs B
OBITY M TPYJOBOI NEATETHLHOCTH B LIEISAX COXPAHECHUS
CBOETO 3/10POBbsI U OKPY KarOIIEeH PUPOJAHOMN CpEebl.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM HaA
npuMeHeHue npuHuumna Jle-Ilarense.

IIpakTHYecKHe 3aHATHSA:

13 Haxoxnenne HampaBJICHHUS CMEIICHUS PAaBHOBECHUS
XUMHYECKON Peakiuu U aHaian3 (pakToOpOB, BIHSIOMINX
Ha W3MEHEHHE CKOPOCTHM XHMHUYECKOW pEaKUuu U
CMEILIEHUE XUMUYECKOT0 PAaBHOBECHS.

OK 01, OK 02

Pa3znea 6 PactB

opblI

4/-

Tema 6.1
PacrBopbI

Coaep:xanue yueOHOro MaTepuaJa:

1 PactBopeHue kak (PU3MKO-XUMHUYECKHUI Ipoliecc.
PactBopbl. CriocoObl MPUrOTOBIIEHUS! pacTBOpOB. Pac-
TBOPUMOCTb. MaccoBast J10JIsI pacTBOPEHHOI'O Bellle-
ctBa. CMbICI TIOKa3aTeNsl MpPeNeibHO JIOIMYCTUMOM
KOHIICHTPALlUX M €r0 UCIIOJIb30BAaHUS B OLICHKE 3KOJIO-
TMYECKON OE30MaCHOCTH.

[IpaBuiia 3KOJIOTHYECKHU 11€71€CO00Pa3HOro MOBEIEHUS
B OBITY U TPYAOBOH JEATENBHOCTU B IENSAX COXpaHe-
HHUSL CBOEro 3J0pPOBbSi M OKPYKAIOIIEH MPUPOIHOU
CpeIIbl; OMaCHOCTh BO3/AECMCTBUSI Ha )KUBBIE OPTaHU3MBbI
OIIPEJIETICHHBIX BELIECTB.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a-
JaHUN{ Ha pacTBOPbI, UCIOJb3yeMble B OBITOBOM H
MTPOU3BOJICTBEHHOH JEATEIBHOCTH YEIOBEKA.

OK 010K 02,
OK 07

16




Tema 6.2 Coaepsxanue yueOHOro MaTepuaJa: OK 01, OK 02,
Uccaenona- 1 Pemenue 3amad Ha TPHUTOTOBJICHHE PACTBOPOB (C OK 04
HHe CBOMCTB | IPaKTUKO-OPUEHTHPOBAHHBIMU BOIIPOCAMU).
pacTeopos IIpakTHYeCKHe 3aHATHS:
14 IlpuroroBieHue pacTBOPOB 3aJaHHON (MaccoOBOH, 2
%-0l) KOHLIEHTPALMX U OIpENIeIeHUuE CPebl BOAHBIX
pacTBOpPOB.
IIpodeccnonanbHO-OpMEHTHPOBAHHOE coepkaHue (coaep:KaHHMe
MPUKJIATHOTO0 MOYJIf)
Pa3nesn 7 Xumusi B ObITY H IPOU3BOJACTBEHHOM J1eATEJbLHOCTH YeJI0- 6/6
BeKa
Tema 7.1 Conep:kaHue y4eOHOI0o MaTepuaJia: OK 01, OK 02,
Xumus B 0b1- | 1 Hoseiliine QOCTHXKEHUSI XUMUYECKOW HAayKU U XH- 2 OK 04, OK 07
TY ¥ IPOM3- MHUYECKOM TexHonoruu. Pons xumum B oOecrieueHUH
BO/JCTBEHHOH | DKOJIOTMUECKOH, HHEPreTHYECKON M THINEBOH 0e3-
AeATeIbHOCTH | OIIACHOCTH, PAa3BUTUU MeAMLMHBL [IpaBuna nmoucka u
yeJioBeKa aHaJIM3a XMMHUYECKON MH(OpMaLUU U3 pa3IndHbIX UC-
TOYHUKOB (HayyHass M y4eOHO-Hay4Has JHMTeparypa,
cpeacTBa MaccoBor MH(OpMaIuu, ceTb HTepHET).
IIpakTu4yeckue 3aHATHSA:
15 Ilouck u aHanM3 KEHWCOB O NMPUMEHEHUU XUMHYe- 2
CKUX BEIIECTB U TEXHOJOTHU C y4€ToM Oyaymiei mpo-
(beccuoHaTbHON JESITENbHOCTH 10 TEMaM: MaTepHalibl
JUIS 3JIEKTPOHUKH, HaHOMAaTepuabl, TEKCTUIbHBIE BO-
JIOKHA, MCTOYHUKHU SHEPruH, OpraHUYecKue M MHUHe-
panpHBIe yIOOpEeHUs, JEKapCTBCHHBIE BEUIECTBA, ObI-
TOBAst XUMMUSL.
16 3ammuTa: npencTaBie€HUE pPE3yIbTATOB pPELICHUS 2
KelicoB B (hopMe MUHU-JIOKIIaJia C TIpe3eHTalHel.
Koncyabranuu: -
[IpomexyTOoUHAs aTTEeCTALMSA: 2
Bcero: 72/6
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3 YCJOBUS PEAJIM3ALIMM OBLIIEOBPA3OBATEJILHOM
JTUCTUTILIAHBI

3.1 MaTtepuajibHO-TeXHHYeCKOe o0ecneyeHue
Jlns peanuzanyvu AUCLHUILIMHBI IPEAYCMOTPEHBI CIEAYIOINE CIEUaIbHbIE T10-
MELIEHUS, OCHAILIEHHbIE 000PYIOBAHUEM U TEXHUYECKUMU CPEJICTBAMHU O0yUEHHUS:

3.1.1 Kaouuer «EctecTtBeHHBIX qucuumianm» 402 YK Nel:

Kommiekt crnennanu3upoBaHHON yueOHOM MeOenu (CTOJbl U CTYJIbs - pabouue
MecTa O0YyYalolMXCsl U MpernojaBaress), Jocka ayJAuTopHas, JOCKa Bpalllarolasics,
IPOEKTOP, KPaH JIJIsl IPOEKTOPa, IEPCOHATBHBIN KOMITBIOTED.

Boixon B HWHTepHET W J0OCTYyNl B DJIGKTPOHHYIO  HH(OPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHu3alluu.

[Iporpammuoe obecnieuenue: onepanuonHas cucrema Windows 10 Education,
Google Chrome, Foxit PDF Reader, PDF24. Kaspersky Endpoint Security,
FastStone, VLC, 7zip.

3.1.2 KaOuner camocrositeibHOM padoTsl 201 YK Nel:

Kommuiekt crniennanu3upoBaHHON yueOHOM MeOenu (CTOJbI U CTYJIb - pabouue
MecTa 00yJaronIuXcsl ¥ MPETNoIaBaTelis), J0cKa ayAuTOpHAas, TIePCOHATBHBIC KOMITh-
IOTEPHI.

Beixom B HWHTEpHeT W jgocTynm B OJEKTPOHHYH  HMH(POPMAIMOHHO-
00pa3oBaTeIbHYIO Cpely OpraHu3allii, B TOM YHCiIe ¢ padounX MECT 00yJaroIuXCsl.

[Tporpammuoe obecnieuenune: ALT Linux, Google Chrome, Foxit, PDF Reader,
PDF24, FastStone, VLC, 7zip, Kaspersky Endpoint Security, MoitOduc, Android
Studio, AnyLogic Education, Arduino IDE, Beeckeeper Studio, DjVU Reader,
DosBox, Eclipse, GNS3 (Graphical Network Simulator), GPSS World Core (Cty-
nenyeckasi Bepcusi), GPSS Studio, InkScape, IntellijIDEA, OpenJDK, Krita, LISP,
MicroSIP, MongoDB Compass, Mozilla Firefox, Multisim, MySQL Server, MySQL
Workbench, Node.js, Notepad++, PascalABC, Postman, PostgreSQL, PuTTY, Py-
Charm Community, QT, Designer, Ramus, Scilab, SMathStudio, Microsoft, SSMS,
Sublime Text, SWI-Prolog, Teams, VirtualBox, Visual Studio, Visual Studio Code,
WampServer, WinDjView, WireShark, NanoCAD +, XAMPP, 1C:lIpeanpustue,
Kommnac 3D, FileZilla, Matrixcam VMS, Unity, Unreal Engine, Blender, Koncyib-
TaHTt.

3.2 Y4yeOHO-MeTOANYECKOE o0ecnedeHne

JIiist peanu3anuu JUCIUTUIMHBI OMOIMOTEYHBIN (HOH 00pa30BaTEIHLHOM OpPraHu-
3aIi¥ UMEET MeYaTHbIC W/WIH JIEKTPOHHBIE 00pa3oBaTeNbHbIE B HHPOPMAIIUOHHBIC
peCypChl, pEKOMEH TyeMbIC ISl UCTIOJIb30BaHU B 00pa30BaTeIbHOM IPOIIecce:

3.2.1 OcHOBHBbIE MeYaTHbIE W/ WU JIEKTPOHHbIE U3AHMS
1. Pynsutuc, I'. E. Xumusi: 6a30BbIil YpOBEHBb : YUEOHUK JJIsi 00pa30BaTEIbHbIX
OpraHu3alliii, peau3yrnmx oOpa3oBaTeIbHbIE MPOTPAMMbI CpEIHETO Mpodeccro-
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HajpHOTO OoOpaszoBanus / I'. E. Pym3utuc, ®@. I'. ®enpaman. — Mockga : [Ipocsere-
uue, 2024. — 336 ¢c. — ISBN 978-5-09-111351-8. — TekcT : 2JIeKTpOHHBI# // DIek-
TPOHHBIN pecypc 1HPppoBoil obpazoBarensHOU cpenbl CIIO PROFo6pasoBanue :
[caiiT]. — URL: https://profspo.ru/books/139416. — Pexum mocTyma: Ajis aBTOpH-
3Up. MOJIB30BATENEH.

2. I'abpuensn, O. C. Xumus: 10 xmacc: 6a30Bbiit ypoBens : yueOnuk / O. C. I'a-
opuensH, U. I'. Octpoymos, C. A. CnaakoB. — 6-e u3a. — Mocksa : [Ipocsermienue,
2024. — 128 ¢. — ISBN 978-5-09-112176-6. — TekcT : 37eKTpOHHBIH // DIEeKTpOH-
HBI pecypc 1udpoBoii oopazoBatenbHoit cpeapl CIIO PROFoOpa3zoBanue : [cailT].
— URL: https://profspo.ru/books/132478. — Pexxum nocTymna: st aBTOPU3UP. MOJb-
30BaTelIei.

3. l'abpuensn, O. C. Xumus: 11 knacc: 6a30BbIil ypoBens : yueonuk / O. C. I'a-
opuensiH. — 9-e u3n. — Mocksa : [IpocBemenue, 2022. — 226 ¢. — ISBN 978-5-

09-101658-1. — Texkcrt : 2JIeKTPOHHBIN // DIEKTPOHHBIA pecypc 1udpoBoi 006pa3o-
BarenbHOM  cpeasl CIIO  PROFoOpaszoBanue [caiT]. —  URL:
https://profspo.ru/books/132376. — Pexum noctymna: ajisi aBTOPU3HP. MOJIb30BaTE-
JIEH.

3.2.2 JIonoJIHUTEeJIbHbIE U3aHUSA:

1. Pymsuruc, I'. E. Xumusd. 10 knacc: 0a3oBbiii ypoBeHb: yueOHuk / I'. E. Pya-
sutuc, ®@. I'. ®enpaman. — 10-e uza. — Mocksa: [Ipocsemenue, 2023. — 224 ¢. —
ISBN 978-5-09-108896-0. — TekcT: 31eKTpOHHBIN // DIEKTpOHHBIN pecypc 1udpo-

Boii oOpaszoBarensHol cpenbl CIIO PROFoOpaszoBanme: [caiit]. — URL:
https://profspo.ru/books/132372. — Pexum gocTymna: ajisi aBTOPU3UP. MOJIb30BaTE-
JIEH.

2. Xumus: 10 kmacc: 6a30BbIi ypoBenb : yueOHuk / B. B. Epemun, H. E. Ky3s-
MeHko, B. U. Tepenun [u ap.] ; nox penakuueit B. B. Jlynuna. — 10-e uzn. —
Mocksa: IIpoceemenue, 2023. — 208 c. — ISBN 978-5-09-110489-9. — Tekcr:
ANIEKTPOHHBIN // DIEeKTpoHHBIM pecypc 1udpoBor obpazoBarenbHor cpeasl CITIO
PROFo0GpazoBanue: [caiit]. — URL: https://profspo.ru/books/132369. — Pexum no-
CTyIa: AJI1 aBTOPU3HP. TOTH30BaTEINCH.

3. Ily3akoB, C. A. Xumusd. 10 knacc: yriayOnéHHslid ypoBeHb: yueOHuk / C. A.
ITyzakoB, H. B. Mamnuna, B. A. IlonkoB. — 5-e¢ u3n. — Mocksa: [Ipocenienue,
2023. — 320 ¢. — ISBN 978-5-09-110491-2. — TekcT: 37AeKTpOHHBIN // DIEKTPOH-
HBI pecypc nudposoit obpazoBarensHoit cpeasl CIIO PROFob6pa3zoBanue: [cait].
— URL: https://profspo.ru/books/132371. — Pexxum nocTymna: 1jst aBTOPU3UP. MOJb-
30BaTeIIeH.

4. Xumust: 10 xnacc: yrinyOn€Hnsiii ypoess : yueOnuk / B. B. Epemun, H. E.
Kysbmenko, B. . Tepenun [u np.] ; nox peaakuueit B. B. JIlynuna. — 10-e uzn. —
Mocksa: Ilpoceemenue, 2023. — 448 c. — ISBN 978-5-09-107226-6. — Tekcr:
ANIEKTPOHHBIN // DIEKTpOoHHBIM pecypc 1udpoBor obpazoBarenbHor cpeasl CITIO
PROFobGpazopanue: [caiit]. — URL: https://profspo.ru/books/132373. — Pexum n0-
CTyIa: AJIs1 aBTOPU3HP. TOTH30BaTEICH.
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https://profspo.ru/books/132369
https://profspo.ru/books/132371

5. Xumus: 10 knacc: yriuyOon€éHHbI ypoBeHb : yueOoHuk / B. B. Epemun, H. E.
Kysbmenko, B. . Tepenun [u ap.] ; non penakuueit B. B. Jlynuna. — 11-e uzn. —
Mockaa: Ilpocsemienue, 2024. — 448 c. — ISBN 978-5-09-112282-4. — Tekcr:
AICKTPOHHEIN // DIEKTpOHHBIM pecypc ImdpoBoli oOpazoBarenbHol cpeasl CITIO
PROFo6pazoBanmue: [caiiT]. — URL: https://profspo.ru/books/143900. — Pexxum mo-
CTyMa: JIJIsi aBTOPHU3UP. MOTH30BaTEIICH.
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4 KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJBHOU JUCIHUIIJINHBI

KonTponb 1 olieHKa pe3ynbTaToB OCBOCHHs 00111e00pa30BaTeIbHON TUCITUILIN-
HBI PaCKpBIBAIOTCS Yepe3 MUCIUILUIMHAPHBIC Pe3yJIbTaThl, HallpaBJICHHbIE Ha (HOpMHU-
poBaHME OOIIMX KOMIIETEHLMH MO pas/ieiaM M TeMaM COJAEpkKaHHs y4eOHOro mate-
puana.

Ko n manme-
HOBaHUe (op-
MUPYEMBIX
KOMITCTCHITII

Paznen/Tema Tur OlleHOYHBIX MEPONIPUATHI

Pazngesn 1 OcHOBBI CTPOEHUA Bellle-
CTBA.

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

3JIEMEHTOB U IIPUPOJIA 2. 3ajaun Ha COCTaBJIEHHE XMMHYECKUX (HOpMyJ IBYX-
XUMHYECKOH CBS3HU. ATOMHBIX COEAMHEHUH (OKCHUJIOB, CYJIb(UI0B, THIPUIOB U
T.IL.).

3. 3ajaHus Ha UCIOJIb30BAHUE XMMHUYECKON CUMBOJIMKU U
Ha3BaHUI COeMHEHMI 110 HOMEHKJIATYPe MEXIyHapOHO-
ro COK3a TEOPETUYECKON U NMPUKIAJHON XUMHH U TPUBU-
QJIbHBIX HA3BaHUH Ui COCTABJICHUS XUMHUUECKUX (POpPMYII
JIBYXaTOMHBIX COEIMHEHHH (OKCHAOB, CYIb(GHUI0B, TUIPHU-
JIOB U T.I.) U JAPYI'MX HEOPraHMYECKHX COEIUHEHUH OT-
JIEJIbHBIX KJIACCOB.

OK 01, P.1, Tema 1.2 Ilepuo- 1. Tect «MeTtauinueckue / HEMETAIINYECKHE CBOMCTBA,
OK 02 JUYECKUM 3aKOH U Tab- | DJIEKTPOOTPULIATEIBHOCTh U CPOACTBO K IJIEKTPOHY XHUMHU-
muua JI.1. MenneneeBa. | 4eCKMX 3JIEMEHTOB B COOTBETCTBHE C HX 3JIEKTPOHHBIM
CTPOCHHEM M TIOJIOKEHHUEM B TMEPUOIUYECKON CHUCTEME
XUMHYECKUX d1eMeHToB JI.J. MeHnaeneeBay.

2. [IpakTrueckue 3a1aHusl HA YCTAHOBJICHUE CBSI3U MEXKTY
CTPOCHHEM aTOMOB XMMHYECKUX AJIIEMEHTOB U MEPUOAHYE-
CKUM U3MEHCHHEM CBOMCTB XMMHUUYECKHX DJICMEHTOB M HX
COEIMHEHUI B COOTBETCTBUM C ToyioxkeHueM llepuoanue-
CKOH cHucTeMe.

3. IlpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUYECKHE 3aJaHUS
Ha XapaKTepPHU3alHNI0 XUMUYECKUX AJIEeMEHTOB: «MeTamm-
YecKkue / HEMETANIMYeCKHe CBOICTBa, JIIEKTPOOTPHIIA-
TEJIBLHOCTh M CPOJICTBO K IJICKTPOHY XUMHUYECKUX DIIEMEH-
TOB B COOTBETCTBUE C UX AJIIEKTPOHHBIM CTPOCHHEM U IIO-
JIO)KCHUEM B TIEPHOJUYECKON CHCTEME XHUMHYECKUX dJe-
meHToB JI.1. MenaeneeBay.

Pasnen 2 XumMunueckne peakumu. KonTtpouabsnas padora 1
«CTpoeHue BelecTBa U XUMHUECKUE PEAKIIII.

OK 01 P.2, Tema 2.1 Tunsl 1. 3amaun Ha cOCTaBIIEHUE YPaBHEHUS PEAKIIUMNA:
XUMHUYECKHUX PEaKIINi. -COEIMHEHMS], 3aMEILEHUs, Pa3JI0KEeHUs, 0OMEHa;
-OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMNA C HCIONb-
30BaHMEM METOZA IEKTPOHHOIO OanaHca.
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2. 3amaum Ha pacu€T MacChl BeUIeCTBa WM 00BEMA ra3oB
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE U 00BEMY
OJIHOTO M3 YYaCTBYIOUIMX B PEaKIMM BEIIECTB; PacUETh
Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB peak-
MU, €CJIU OJTHO U3 BEUIECTB UMEET IPUMECH.

OK 01, P.2, Tema 2.2 DnekTpo-
OK 04 JIUTUYECKas JHCCOIHa-
U U MOHHBIA OOMEH.

1. 3agaHus Ha COCTaBJIEHHE MOJEKYJISPHBIX U HMOHHBIX
peakuuii ¢ y4acTHEM KHUCIIOT, OCHOBaHUW U COJIEH, yCTa-
HOBJICHUE U3MEHEHUS KUCIOTHOCTU CPEBI.

2. Tumnbl XUMUYECKUX PEAKIIUH.

Pa3nea 3 Ctpoenue u cBONCTBa He-
OPraHNYecKHuX BellecTB.

KonTposbnas padora 2
«CBolicTBa HEOPraHUYECKHUX BEILIECTBY.

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

1. Tect «HomeHKi1aTypa U Ha3BaHUE HEOPTaHUYECKUX Be-
IIECTB MCXOJ U3 XUMHUYECKOW (POpPMyJIbl WM COCTaBIie-
HUE XUMHYECKOW (POPMYIIBI UCXOs U3 Ha3BaHUS 10 MEX-
JTYHapOJHOM MM TPUBUAIBHON HOMEHKIIATypey.

2. 3ajmaun Ha pacdy€T MAcCOBOM J0JIM (MACChl) XUMHUUYECKO-
r'O AJIEMEHTA (COeAMHEHUS) B MOJIEKYJIe (CMECH).

3. IlpakTrueckue 3aaHus MO KjIacCU(PUKAIUU, HOMEHKJIa-
Type U XUMUYECKUM (OpMyJiaM HEOpPraHMYEeCKHUX BEIECTB
Pa3IMYHbIX KJIACCOB.

4. TlpakTuyeckue 3aJaHusi Ha OMpPEEICHUEe XUMHYECKON
AKTUBHOCTHM BELIECTB B 3aBUCUMOCTU BHUJA XUMHUYECKOUH
CBSI3M U TUIA KPUCTAJUINYECKOMN PEIIETKHU.

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

1. Tect «OcoOeHHOCTH XHMHUYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHH, aM(OTEPHBIX TUAPOKCHUIOB U COJICH.
2. 3ajaHus Ha COCTAaBJICHUE YPaBHEHUN XUMHUYECKHX pe-
aKUU{ C yYaCTHEM IPOCTHIX U CIOXHBIX HEOPraHMYEeCKHX
BEILIECTB: OKCHJ/IOB METAJUIOB, HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHUH U aM]o-
TEPHBIX THIPOKCHJIOB, HEOPTAHWUYECKUX COJICH, XapaKTe-
PHU3YIOLINX UX CBOMNCTBA U CIIOCOOBI MOTYYESHHUS.

3. [lpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHUE 3aTaHUs
Ha CBOMCTBA U MOTyUYeHUE HEOPTaHUYECKUX BEIIECTB.

OK 01, P.3, Tema 3.3 Ungentu-
OK 02, | ¢ukauust HeopraHuie-
OK 04 CKHUX BEIIIECTB.

1. [IpakTHKO-OPHEHTUPOBAHHBIE 3aJaHUS 110 COCTABJICHUIO
XUMHUYECKUX PEaKIUil C yyacTHeM HEOpraHM4YeCKHX Be-
IIECTB, UCIIOJIB3YEMBIX I UX UACHTH(PHUKAINH.

2. UnenTndukaiys HEOPraHnYeCKuX BEILECTB.

Pa3nen 4 Ctpoenue u cBoiicTBa op-
TaHUYEeCKUX BelIeCTB.

KonTposbnas padora 3
«CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTBY.

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

1. 3agaHust Ha COCTAaBJIIEHHE HA3BaHUN OPraHUYECKHX CO-
€AUHEHUN N0 TPUBHAIBHOW MM MEXIYHApOJHOW CHUCTE-
MaTH4E€CKOW HOMEHKIIATYPE.

2. 3ajgaHus Ha COCTAaBJIEHHE IOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEIECTB OTAEIbHBIX
KJIACCOB.

3. Bajaun Ha ompeneneHue npocTeiiei popMynbl opra-
HUYECKOM MOJIEKYJbI, UCXOMASl W3 3JIEMEHTHOTO COCTaBa

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

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

1. 3amaHus Ha COCTAaBJIEHWE YPaBHEHUN XUMHYECKHX pe-
aKIWH C y4aCTHEM OPraHMYECKHX BEILECTB HA OCHOBAaHUU
HX COCTaBa U CTPOEHUS.

2. 3ajaHusl Ha COCTaBJICHUE YPAaBHEHUN XHUMHUYECKUX pe-
aKIWM, WIIIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA C Yyué-
TOM MEXAaHHM3MOB IIPOTEKAaHUs NaHHBIX PEAKLIUHA U FE€HETH-
YECKOM CBS3U OPTaHUYECKUX BELECTB Pa3HbBIX KJIACCOB.

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

4. TlpespalieHuss OpraHM4eCKMX BELIECTB IIPU HarpeBa-
HUU.

OK 01,
OK 02,
OK 04

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

JCATCIIBHOCTH YCJIOBCKA.

1. ITpakTHKO-OPUEHTHPOBAHHBIC 3aJIaHUS T10 COCTABJICHUIO
XUMUYECKUX PpEAKIUH ¢ y4acTHEM OpPraHMYeCKUX Be-
IIECTB, B T.4. UCIOJb3YEMbIX HJIs MX HICHTU(PHUKAIUA B
OBITY U IPOMBIIIIJICHHOCTH.

2. Unentudukanus OpraHUYECKHX COSAUHEHUN OTICIb-
HBIX KJI4CCOB.

Pa3znen S Kunernueckue u Tepmo-
AUHAMMYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUS] XUHMHYECKUX PeaKIuid.

OK 01,
OK 02

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

1. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUs
Ha aHayu3 (aKTOPOB, BIUSAIOMINX HA U3MEHEHHE CKOPOCTH
XUMUYECKON PEAKLIUU.

2. IlpakTHKO-OpUEHTUPOBAaHHbIE 3aJjaHUsI HA NIPUMEHEHUE
npuHuuna Jle-IllaTtense nns HaXOXXKAEHUS HaIpaBICHUSA
CMELICHUS PAaBHOBECHsI XMMHYECKOM PEAKIUU U aHAIN3
(akTOpOB, BIUSIOIIUX HA CMELEHUE XUMHUYECKOTO PaBHO-
BECHSL.

Pa3nes 6 PacTBopbl.

OK 01, |P.6,Tema 6.1 [Tonsatue | 1. IIpaBuia 3KOJOTHUECKH 11€1€CO00PA3HOTO MOBEACHHUS B
OK 02, | o pacrBOpax. OBITY U TPYJIOBOM JIEATENBHOCTH B LIEISIX COXPAHEHUSI CBO-
OK 07 €ro 3J0pOBbsl U OKPYXKAKOUIEW NMPUPOJHON Cpenbl; orac-
HOCTb BO3JICHCTBUS Ha UBbIE OPraHU3MBbl ONPEEIIEHHBIX
BEIIECTB.
2. TlpakTHKO-OpUEHTUPOBAHHBIE DPACUETHBIE 3aJaHUS Ha
JUCIIEPCHBIE CUCTEMBI, HCIOIb3yeMble B OBITOBON U MpO-
U3BOJICTBEHHOMU JESATEIILHOCTH YEJIOBEKA.
OK 01, |P.6, Tema 6.2 Uccneno- | 1. Pemenue 3aga4 Ha IpUrOTOBJIEHHE PACTBOPOB 3a/1aHHOMN
OK 02, | BaHuMe CBOMCTB pacTBO- | (MaccoBO, %-Ol) KOHIEHTpALUU U ONpPEAETICHUE CPEJibl
OK 04 pOB. BOJHBIX PaCTBOPOB.

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

Pa3znen 7 Xumus B ObITY U POM3-
BOJACTBEHHOH JeATEeJLHOCTH Y€JI0-

1. 3amura keiica (¢ yuérom Oyayiei npodeccuoHalIbHON
JESATEITLHOCTH).

Beka.
OK 01, |P.7,Tema7.1 XumusB | 1. Keiic (c yuérom Oynymieil mpodeccuoHanbHOM esTelnb-
OK 02, | ObITy U IPOU3BOJICTBEH- | HOCTH).
OK 04, HOM AeSITeIHLHOCTH Ue- Bo3MoXHBIE TEMBI KEHCOB:
OK 07 JIOBEKA. - [loTennenne KiInMMaTa ¥ BHICBOOOXKIECHHE Ta30BbIX T'HI-

PaToB CO JHA OKCAHA,
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- Byaymue matepuainsl a1 aBUa-, MalliHO- U MPHOOPO-
CTPOEHHS;

- HoBple MaTepuains! U1t COTHEUHBIX OaTapeii;

- JlexapcTBa Ha OCHOBE PACTUTEIBHBIX NIPENIAPATOB.
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