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IMosicuuTennLHAaA 3alHCKA

Pabouas mporpamma yue6Hoit quctuminael OY [1.07 XUMUSA npennaznadeHa s U3ydeHus
B ['BIIOY PK «KepueHckuii TexHojmorndueckuii Texuukym umenn B.H. TozncroBa» peanusyromieM
0o0pa3oBaTeNbHYI0 MPOTpaMMy CpelHero odmero oOpa3oBaHHS B Tpeaeliax OCBOSHHUS OCHOBHOM
npodeccuoHanbHOM 00pa30BaTeIbHON MPOTrpaMMbl CpeIHEro MpodeccuoHAIBHOTO 00pa30BaHUS
(OITOII TIIKPC CIIO) na 6a3e 0CHOBHOTO OOIIEro 0Opa30BaHUS TP MOATOTOBKE KBATU(PHUIIUPO-
BaHHBIX pabouux u ciayxamux 1o npodeccun 08.01.28 «Mactep OTAEI0UYHBIX CTPOUTEIBHBIX U Je-
KOpaTUBHBIX padboT».

OV .07 XUMMUA uzyuaercs B odbueoOpazoBatesnbHoM nukiie OIIOIT CIIO monporpamme
[ITKPC mo mpodeccun CITO 08.01.28 «MacTtep OTAETOYHBIX CTPOUTENBHBIX U JEKOPATUBHBIX pa-
00T» TEXHOJOTUYECKOTo MpoduiIs B o0beme 72 vaca.

Pabouas nporpamma yuebnoi aucturmiabl OV J1.07 Xumus pazpaboTaHa Ha OCHOBAaHUU:

- @egepanbHOrO0 TOCYIApCTBEHHOIO 00pa30oBaTeNIbHOTO CTaHIApPTa CpeIHEro oOIIero
o0Opa3oBaHMs, YTBEPKICHHOTO IMpHKa3oM MUHUCTEpCTBA 00pa3oBaHUS W Hayku Poccuiickoii
Oenepanun ot 17.05.2012 r.Ne 413 (¢ u3BMEHEHUSMH U TOTIOJTHEHUSIMH ),

- Ilpukaza MunucrepctBo npocsemeHuss P® or 12 asrycra 2022 r.Ne 732 «O BHeceHUH
U3MEeHeHU B (enepaibHbli TOCYAApCTBEHHBIM 00pa30BaTeIbHBIA CTaHIAPT CPEAHEr0 OOIIETOo
obpazoBanus» ganee DI'OC-COO,

- Ilpuka3z MunucrepcrBa npocsemenus Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «O6
yTBEPKACHUH (periepalibHOM 00pa3oBaTebHOM MporpamMmbl cpegHero obmero odopaszoBanus» (POIT
COO) (c UBMEHEHHUAMH U JIOTOTHEHUSIMHU),

- Ilpukaza MunucrepctBa oOpa3zoBanuss u Hayku P® ot 18.05.2022 r. Ne 340 «OO
YTBEP)KICHUU  (pelepajbHOr0  TroCyJapCTBEHHOIO  00pa3oBaTeNbHOTO  CTaHAApTa  CPEJHEro
npodeccuonansHOro 00pazoBanus no npodeccuu 08.01.28 «Mactep OTHACIOYHBIX CTPOUTEIBHBIX U
JIEKOPaTUBHBIX PadoT»

C YUeTOM:

- IpUMEpPHOI paboueil mporpamMmbl 0011€00pa30BaTENbHON AUCIUILTUHBI « XUMUS» 11 Ipodeccuo-
HaJIbHBIX 00pa30BaTeNbHBIX Opranu3anuil (og00peHHo Ha 3aceqanuu [lenqarornueckoro copera
OI'bOY AITO UPIIO npotokonom Ne 6 /2025 ot «18» anpenst 2025 rona)

- METOJIMKH NpenojaBaHus o011e00pa30BaTeaIbHON JUCHUILIMHBI « XUMUS» YTBEPKICHHON Ha
3acenanuu CoBeTa MO OLIEHKE CO/EPIKaHUs U KauecTBa MPUMEPHBIX pabouMx mporpamm oOuieodpa-
30BaTEIbHOIO M COLIMAJIBHO-TYMAaHUTAPHOTO LHUKIOB CPEIHEro MpopecCHOHaIbHOr0 00pa30BaHUA
ITpoTtokon Ne 14 ot «30» HOs1Opst 2022 T.

- paboueii nporpammbl Boctiutanus ['BIIOY PK «KepueHckuil TEXHOTOTHYECKUN TEXHUKYM
nmenu B.H. Toxcrosa»

- y4eOHBIM IJIAHOM IPOrpaMMBbl OJITOTOBKU KBaJTU(UIIMPOBAHHBIX pabOynX, CIyKaIlIMX IO
npodeccun CIIO 08.01.28 «Macrtep OTAENIOUHBIX CTPOUTENBHBIX U IEKOPATUBHBIX paboT»

Coneprxanue paboueii mporpammsl 1o guctuminae «OY J1.07 Xumus» pazpaboTaHo Ha OCHOBE:

- cuHXpoHHU3anuu o0pazoBaTeNbHBIX pe3ynbTaroB OI'OC COO (TUYHOCTHBIX, MPEIMETHBIX,
metanpenmeTHbix) 1 PI'OC CIIO (OK, I1K) ¢ yuerom npoduiabHOI HallpaBIeHHOCTH podeccuu;

-MHTETpallud W TPEEMCTBEHHOCTH cojaepxkaHus no aucuumiuHe «OY.07 Xumusa» u
coJiepKaHusl y4eOHBIX TUCIMILIMH U npodeccruonanbHbix Moayneidr @I'OC CIIO.

Nzyuenne yuebnoi aucrumunsl OYJ[.07 XMMUS 3aBepmiaeTcss NpOMEXYTOYHON aTTecTalueil B
bopme TudhepeHIIPOBAHHOTO 3a4eTa.



1. TACITIOPT PABOYEM IMPOTPAMMbBI YYEFHOM JJUCIATIJIMHBI OY1.07 XUMUA

1.1. Ob6aacTh NpUMEHEHHsI POTrPAMMBbI

PaGouas mporpamMma y4yeOHON MUCIUIUIMHBI SBISETCS YacThbl0 OCHOBHOM IMpodeccroHalbHOM
obpazoBatensHOU nporpammsl (nanee OIIOIT) mporpaMmbl MOATOTOBKH KBATH(PHUIMPOBAHHBIX pado-
yux B cooTBeTcTBUH ¢ PI'OC mo mpodeccun 08.01.28 Macrep OTIEIOUYHBIX CTPOUTEIBHBIX U Je-
KOpaTUBHBIX pabot, BXxoasamiei B ykpynHEHHYI0 rpymmy 08.00.00 TexHHWKa M TEXHOJIOTMU CTPOHU-
TEJIbCTBA.

1.2. MecTo AMCUUILIMHBI B CTPYKTYpe o0pa3oBaTteiibHoi nporpammsl CI1IO

OO6meoOpa3oBareabHas AUCIUIUIMHA «XUMUS» SBISETCS 00s3aTENBHOM YacThio o0IIeo0pa-
30BaTeBHOIO MHKIIA 00pa3oBaTenbHO mporpammbl B cootBercTBuu ¢ GI'OC CITO mo mpodeccun
08.01.28 Mactep OTIEIOYHBIX CTPOUTEIBHBIX M ICKOPATUBHBIX PadOT.

O6meoOpa3oBaTenbHas AUCIUIUIMHA «XUMUS» U3y4aeTcsl Ha 6a30BOM YpOBHE B 00111€00pa3o-
BaTeIbHOM IIMKJIE y4eOHOro IjlaHa OCHOBHOHM MpodeccnoHanbHOM 00pa3oBaTeNbHON MPOrpaMMBI
ykpynHeHHo rpynmnsl 08.00.00 TexHuka u TEXHOJIOTHH.

[TpuxnanHoil MOIyNb BKIIOYAET pa3aen 8 «XuMus B ObITY U MPOU3BOACTBEHHOM JIEATEIbHO-
CTH YeJIOBEKa», KOTOPBII peanusyercs Uil BceX Npodeccuil/CrennuanbHOCTe METOAOM pPELICHHUs
KEHCOB, CBA3aHHBIX C IKOJOTUYECKOW 0€30MacHOCTHIO U OIEHKOM MOCIEeACTBHI OBITOBOM M MPOU3-
BOJICTBEHHOM JESTEIBHOCTH, COOTBETCTBYIOIIECH OTpaciisaM Oyayiied nmpodeccuoHaabHON AesITelb-
HOCTH 00Y4YarOIINXCsl.

1.3. e U IUIaHUpPYeMble pPe3yJbTaThl 0CBOECHHUS TUCIUTLIHHBI

1.3.1. llesu u 3apa94u TUCHUILIHHBI

CopepxaHue MporpaMMmbl 00I1€00pa30BaTeNbHON JUCHUILUIMHBL «XUMHS» HaIpPaBJICHO Ha
JOCTUKEHHE CISAYIONINX LeJIei:

- (hopMHPOBaHHE CUCTEMBl XUMUYCCKUX 3HAHWIA KaK BKHEHIIICH COCTaBIISIONICH ecTe-
CTBEHHO-HAayYHON KapTUHBI MUPA, B OCHOBE KOTOPOM JIEKAT KITFOUEBBIC MOHATHSA, (yHIaMEHTAIbHBIC
3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W MOHUMAaHHE CYIIHOCTH TOCTYIHBIX
000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOPUEH WX Pa3BUTHSA U CTAHOBIIE-
HUS;

- (dbopMHupOBaHKE U pa3BUTHE MPEICTABICHUH O HAYYHBIX METO/IaX IMO3HAHUS BEIIESCTB
XUMHUYECKUX peakUui, HeOOXOIMMBIX NJsl NMPUOOPETEHHUs YMEHUHW OpPUEHTHPOBATHCS B MHUpE Be-
LIECTB M XMMMUYECKUX SIBICHMI, UMEIOIIUX MECTO B IPHUPOJE, B NMPAKTUYECKOW M IOBCEIHEBHOMU
KU3HU;

— pa3BUTHE YMEHUN U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX ¢ HAOII0I€HUEM U 0OBsCHE-
HUEM XHMHUYECKOT0 3KCIIEPUMEHTA, COOTIOCHUEM MTpaBul 0€301acHOro 00pallleHus C BEIIECTBAMHU.

3agauu JUCHMILINHBI:

1) chopMHpOBaTh IOHKMaHUE 3aKOHOMEPHOCTEHN MPOTEKaHNs XUMUYECKUX MPOLECCOB U
SIBJICHUI B OKpYXKalOIleH cpesie, a TAKKE MX CBSA3b C LIEJIOCTHON Hay4YHOW KapTUHOW MHpa U IPYrUMHU
€CTECTBEHHBIMHU HayKaMH;

2) Pa3BUTh YMEHMSI COCTaBJIATh (POPMYJIbl HEOPraHMUECKUX M OPraHMYECKUX BELIECTB,
yYpaBHEHHUS XUMUYECKUX PEAKIIHH, OOBSACHATh WX CMBICH, HHTEPIPETUPOBATh PE3YNbTAThl XMUMHYE-
CKHX 3KCIIEpUMEHTOB,

3) chopMUPOBATh HABBIKU MPOBEACHUS MPOCTEUIINX XUMUYECKUX SKCIIEPUMEHTATbHBIX
HCCIIEIOBaHUM ¢ cOOMIOeHNEeM IpaBHJI 0€30IaCHOr0 OOpalIeHHs ¢ BELIECTBAMH U JaOOPAaTOPHBIM
o0opynoBaHUEM;

4) pa3BUTh YMEHHUS HaXOAWTbh, aHAJIM3UPOBATh U HCIIOJIb30BaTh MHGOPMAIIUIO XUMUYeE-
CKOTO XapaKTepa W3 pa3IUYHbIX MH()OPMAIMOHHBIX MCTOYHHKOB, BKIIIOUYAs y4eOHYIO JTUTEpPaTypy,
Hay4yHbIe MyOJUKALUN U UHTEPHET-PECYPCHI;

5) copMHpOBATH YMEHUS MPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATEILHOCTH U XMMH-
YEeCKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB, YUUTHIBASI BO3ZMOXKHBIE IKOJIOTHY €-
CKHE U COLMAJIbHBIE BO3/IEHCTBUS;



6) chopMHUPOBATh MOHUMAHUE 3HAYUMOCTH JOCTIIKEHUN XUMHUECKON HAYKH U TEXHOIO-
TUIl 11 pa3BUTHS COIMAIbHON M IPOM3BOJCTBEHHOW cep ¢ yMEHHEM NPUBOAMUTH NMPUMEPHI UX
MPUMEHEHHUS B Pa3IMYHBIX Cepax KU3HH.

1.4. Ilnanupyembie pe3yJabTaThl OCBOEHUSN 00111€00pa30BaATEIbHOM AUCHUIIMHBI B COOT-
BeTcTBUU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHmne obeoOpa3zoBaTenbHas TUCIUIUIMHA «XUMUS» UMEET Mpu GOPMUPOBAHUU
u pazsutun OK 01; OK 02; OK 04; OK 07 u 1K, npencraBineHHbix B akTyanuzupoBaHHbix OT'OC
CIIO no npodeccun.



Koa 1 HauMeHoOBa-
Hue GopMHUpyeMbIX
KOMIIEeTeHIUIi

H.]IaHI/IpyeMble PE3yJdbTAaThI 0OCBOCHUA TUCIHUIIJINHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupatp
CIOCOOBI PEIICHUS
3anad npodeccuo-
HAJILHOMW JeSTEIbHO-
CTH TIPUMEHHUTEIBHO K
pa3InYHBIM KOHTEK-
cTam

JInuHOCTHBIE pe3y/bTaThl J0/KHbI OTPaXKaThb B 4a-

CTH:

TPY0BOr0 BOCIIUTAHUA:

— TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTep-
CTBa, TpyA0Jt00HE;

— TOTOBHOCTb K aKTUBHOM J€ITEILHOCTH TEXHOJIOTHYE-
CKOM M COITMAJIBHOM HaNpaBJICHHOCTH, CIIOCOOHOCTh
WHUILIMMPOBATH, MJIAHUPOBATh U CAMOCTOSTEIIBHO BbI-
MIOJTHATH TaKyIO JACSTEIbHOCTD;

— WUHTepec K pa3nuyHbIM chepam mnpodeccHoHATbHON
JIEeITEILHOCTH.

MeTtanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:

OBiaseHue yHHMBEpPCAIbHBIMHM Y4YeOHBIMH IO3HABA-

TeJIbHBIMH AeHCTBHUSIMHA:

a) 0a3oBble JOru4ecKue AeiicTBUA.

—  CaMOCTOSITENIbHO (POPMYITHPOBATH M aKTYaTHM3UPOBATh
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBAaTh CYIIECTBEHHBIM MPU3HAK WU OCHOBA-
HUS JJI CpaBHEHMsI, KITacCU(PUKALUU U 0000IICHHUS,

— OmpenemsTh LETU ACSITEIBHOCTH, 33/1aBaTh MapaMeT-
PBI U KPUTEPUHU UX JOCTUKEHUS,

— BBIBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B pac-
CMaTPUBAEMBIX SIBICHHSIX;

— BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLIEHUBATH PUCKHU
MOCJIEACTBUN NEITEIHLHOCTH.

0) 0a30BbIe HCCIeA0BaTENbCKUE IeliCTBUS:

— BIAJETh HaBBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON U
MPOCKTHON JEATENHHOCTH, HaBBIKAMHU pa3perieHus
npobiewm;

JucuuIInHApHBIE Pe3yJbTaThl J0JIKHBI OTPAkKaTh:

IIP6 01. chopMHPOBAaHHOCTH TMPEACTABICHUN: O XMMHUYECKOMN
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpa, pPOJIH
XUMHUHM B TIO3HAHUU SIBICHUNW NTPUPOIbI, B (HOPMUPOBAHHUU
MBIIUICHHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAJIBLHOU Trpa-
MOTHOCTH, HEOOXOJUMOM JIJIsl pelIeHUs MPAaKTHUECKUX 3a/1a4 U
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3710pO-
BbIO U IPUPOJHON CpeEE;

ITP6 02. BrageHue cucTeMOW XMMMUYECKHUX 3HAHHM, KOTopas
BKJIIOYAET: OCHOBOIOJAraroIiyue MOHATHS (XUMHYECKUH 3ie-
MEHT, aTOM, OJJIEKTpOHHas o0ojo4yka aroma, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, BaJICHTHOCTb,
AJIEKTPOOTPHULIATEIBLHOCTh, CTENEHb OKUCICHHS, XMMHYECKas
CBSI3b, MOJIb, MOJIIPHAsL Macca, MOJISIPHBIN 00beM, YIiaepoIHbIN
ckeneT, (GyHKIMOHAJIbHAS TpyIna, pajukall, H30Mepus, U30Me-
PBI, TOMOJIOTMUECKUN PsiJ, TOMOJOTH, YIJIEBOAOPOJBI, KHCIIO-
pPOJ- U a30TCOAEpKALUE COENUHEHUs, OMOJIOTUYECKH aKTHB-
HbI€ BeleCTBA (YTJIEBObI, XKHUPHI, OCIKH), MOHOMED, MOJIHUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COECAMHEHUS, KPU-
CTaJlJTMYecKasi peieTka, TUIbl XUMUYECKUX Peakiuii (OKUCITH-
TEIbHO-BOCCTAHOBUTEINIbHBIE, 3K30-M IHIOTEPMUYECKHUE, peak-
I MOHHOTO OOMEHa), PacTBOP, HJIEKTPOJIUTHI, HEIIEKTPOIIH-
ThI, AJIEKTPOJINTUYECKAS TUCCOLMALINS, OKUCIIUTENb, BOCCTAHO-
BUTENb, CKOPOCTh XMUMHUYECKOW PEAKLMU, XUMUYECKOE PABHO-
BECHE), TEOPUH U 3aKOHBI (TEOPHSI XUMUYECKOT'O CTPOEHHS Op-
raHnyeckux Bemects A.M. byrtiiepoBa, TeOpusl IJIEKTPOJIUTH-
YECKOW uccouuanuu, nepuoauyeckui 3akon .M. Meunnenee-
Ba, 3aKOH COXPaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIUYE-
CKUHM SI3BIK XMMUH, (PAKTOJOTHUECKUE CBEACHUS O CBOMCTBAX,
coCTaBe, MOJIy4YeHUH U 0e30MacHOM HCIIOIb30BAaHUM Ba)kKHEM-




— BBUIBIIAATh NPUYMHHO-CIICJACTBEHHBIE CBSI3M M aKTya-
JU3MPOBATh 3ajady, BbIJBUIaTh TMIIOTE3Y €€ pelle-
HUS, HaXOJUTh apryMEHTHI I J10Ka3aTeabCTBa CBO-
UX YTBEPKICHUM, 3a/1aBaTh NapameTpbl U KPUTEPUU
pelieHus;

— aHaJM3MPOBATH IOJYYECHHBIE B XO/I€ PELICHUS 33/1a4l
pe3yJIbTaThl, KPUTHUECKU OLIEHUMBAaTh MX JIOCTOBEp-
HOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBH-
X,

— YMEThb MEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO M
MPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH.

IIMX HEOPraHWYeCKMX M OpPraHMYeCKHX BEIIEeCTB B OBITY U
IPAKTUYECKON AESITEIbHOCTU YEJIOBEKA;

IIP6 03. chopMUPOBAaHHOCTH YMEHUU BBISBISATH XapaKTEPHBIE
IIPU3HAKU U B3aUMOCBSI3b U3yYEHHBIX ITOHITUH, IPUMEHSTH CO-
OTBETCTBYIOLME MOHATHS TIPU ONMHCAHUU CTPOCHUSI U CBOWCTB
HEOpPraHMYECKUX U OPraHMYECKUX BELIECTB U MX IIpeBparllie-
HUU; BBISABIATH B3aMMOCBSI3b XMMHYECKUX 3HAHUM C MOHSATHSA-
MU U IPEJICTaBICHUSIMU JIPYTUX €CTECTBEHHOHAYUHBIX IIpEAMeE-
TOB;

ITP6 04. chopMHUPOBAHHOCTH YMEHUH HCIIOIH30BATh HAUMEHO-
BAHMSI XUMHUYECKUX COCAMHEHUN MEXKIYHApPOJIHOIO COH3a TE€O-
PETHYECKON M NPUKIAJAHON XMMHUU U TPUBUAJIbHBIE HA3BAHUS
BaXHEHINIUX BEIIECTB (ITUJICH, aleTHJIeH, TIHIEepUH, (peHom,
dopManbaerus, ykcycHas KMCIO0Ta, INIMLKH, YrapHbIi ras, yr-
JIEKUCIIBIN ra3, aMMUAK, ralieHas U3BeCThb, HEraleHas U3BeCTb,
IIUTHEBAs COJla U JPYTUX), COCTABISATh (OPMYJIbl HEOpPraHUYe-
CKMX U OPTaHMYECKHUX BELIECTB, YPABHEHUSI XUMUUYECKUX PEAK-
Ui, OOBSACHATh MX CMBICI; MOJATBEPKAATh XapaKTEpHBIC XH-
MHUYECKHE CBOWCTBA BELIECTB COOTBETCTBYIOIIMMH 3KCIIEpPU-
MEHTaMH U 3alMCSIMU YPaBHEHUN XUMUUYECKUX PEaKLnii;

I1P6 05. chopmMHpOBaHHOCTH YMEHUI yCTaHABIMBATH NpPUHAI-
JIKHOCTh M3YyYEHHBIX HEOPraHMYEeCKHMX W OpraHMYecKHX Be-
LIECTB K OIPENEICHHBIM KJIaccaM M rpynnaM COE€IUHEHMH, Xa-
paKTEpPU30BaTh UX COCTAB U BaXKHEHIIIME CBOMCTBA; ONPEACIISThH
BUJIbI XUMHUYECKUX CBA3EH (KOBaJICHTHas, HOHHAsI, METaJUInYe-
CKasl, BOJOPOIHAs ), TUIIbI KPUCTAIIMUECKUX PELIETOK BEIIECTB;
KJIacCU(UIUPOBATh XMMUYECKHUE PEAKLIUY;

ITP6 07. cpopMUpOBaHHOCTh YMEHUN MPOBOJUTH PACUEThI IO
XUMHUYECKUM (QOopMyJaM U YpaBHEHHUSM XUMHUYECKHX peakiuit
C HUCHOJb30BaHUEM (U3NYECKUX BEIMYHH, XapaKTEPU3YIOIINX
BEIIIECTBA C KOJMUYECTBEHHOH CTOPOHBI: Macchl, oObemMa (HOp-
MaJlbHbIE YCJIOBHSI) T'a30B, KOJMYECTBAa BELIECTBA; MCIIOJIb30-
BaTb CUCTEMHbIE XUMHUUYECKUE 3HAHUSA I NPUHSITHS PEIICHUN
B KOHKPETHBIX >KM3HEHHBIX CHUTYallUsX, CBS3aHHBIX C Bellle-
CTBaMH M UX IPUMEHEHHUEM.




OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CpEeJI-
CTBa MOMCKA, aHAJN3a
U MHTEPIpETaluu
nHpopMaIuy 1 UH-
(dbopMaImoHHbBIE TEX-
HOJIOTHH JJIs1 BBITIOJI-
HEHUS 3a1a4 npodec-
CHOHAQJIBHOM JIeSITEIb-
HOCTHU

JInuHOCTHBIE pe3yJbTaThl JAOLKHBI OTPaXaTh B 4a-

CTH:

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

—  c(hOopMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBY-
IOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
OOIIECTBEHHON NPAKTHKU, OCHOBAaHHOTO Ha JIUAJIOTe
KYJbTYp, CIOCOOCTBYIOILIEIO OCO3HAHUIO CBOEr0 Me-
CTa B MOJIUKYJIBTYPHOM MUDE;

— COBEpIICHCTBOBAHUE A3BIKOBOM W  YHUTATEJIbCKOU
KYJIbTYpPbl KaK CpEICTBAa B3aUMOJICHCTBUS MEXIY
JIFOJIBMH U TIO3HAHUS MUDA.

MeTtanpeaMeTHbie pe3yJbTaThl J0JIAKHBI OTPAKATH:

OBianeHue yHHMBeEpPCAJIbHBIMHM Y4YeOHBIMH TMO3HABA-

TeJIbHBIMM e CTBUSIMU:

B) padora ¢ ungopmanueii:

— BJaJeTh HaBBIKAMH MOJYy4€HUS UH(DOpPMALMM U3 HC-
TOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITENBHO OCY-
IIECTBJIATh TMOUCK, aHaJIU3, CUCTEMAaTHU3alMI0 U WH-
TeprnpeTanuio WHGOpPMALUK pPa3IUYHBIX BHUJOB U
dhopm mpecTaBIeHus,

— CO3/1aBaTh TEKCTHI B PAa3IMYHBIX (hopMarax C y4yeToM
Ha3HaYeHUs WHQPOpPMAIMU M IIENIeBOM ayaUTOPHH,
BbIOMpas ONTUMaJIbHYIO (hOpMY IMpECTaBICHUS U BU-
3yaau3aluiy;

— OIIEHUBATH JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OpMa-
MU, €€ COOTBETCTBHE TPABOBBIM U MOPAIBHO-
ATUYECKUM HOpMaM;

— BIIAQJETh HAaBBIKAMU pPACTO3HABAHMUS W 3aIUTHI WH-
dbopmaruu, nHGOPMAITMOHHOW OE30MaCHOCTH JIMYHO-
CTH.

JAucuuniuHapHbie (MpeaMeTHbIE) pe3yJbTaTbl U I0JIKHBI
OTpaXKaTh:

IIP6 06. BiaseHne OCHOBHBIMM METOJaMU HAYYHOT'O TTO3HAHUS
BEIIECTB M XMMUYECKHUX SBICHMH (HaONIOJeHHE, U3MEPEHHUE,
HKCIEPUMEHT, MOAETUPOBAHNE);

I1P6 07. chopMHUpPOBaHHOCTH YMEHUN MPOBOAUTH PACUETHI 11O
XUMHUYECKUM (QOpMyJiaM U ypaBHEHHUSAM XMMHUYECKHX PEaKLMH
C HCIIOJIb30BaHHEM (DU3UYECKUX BEJINYHMH, XapaKTEPH3YIOLINX
BEIIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, o0beMa (HOp-
MaJlbHbIE YCJIOBMSI) Ta30B, KOJMYECTBAa BELIECTBA; MCIIOJIb30-
BaTh CUCTEMHbIE XUMHUECKUE 3HAHUA JJIS PUHATUS pPEeLIeHUN
B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX, CBA3aHHBIX C Bellle-
CTBaMHU U MX IIPUMEHEHUEM;

I1P6 08. chopMHpPOBAaHHOCTH YMEHUH IJIAHWPOBATH M BBIMOJ-
HATh XUMHUYECKUI SKCIIEPUMEHT (IIPEBpAIEHHUs] OpraHUYECKHX
BEUIECTB MPU HAaIpPEBAaHUH, IOJyUYEHUE ITHIIEHA U U3YUYEHUE €ro
CBOWCTB, KQUECTBEHHBIE PEAKLIUU HA allbJETU/bl, KpaxMall, YK-
CYCHYIO KHCJOTYy; JeHaTypauus O€lKOB Ipu HarpeBaHHH,
L[BETHbIC peaKkUH OEJIKOB; IPOBOJUTH PEAKIMM MOHHOIO 00-
MEHa, ONpEeNesTh CpeAy BOJHBIX PAcTBOPOB, KaueCTBEHHBIE
peakuuu Ha cynb(aT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTH-
OH aMMOHHUS; pellaTh 3KCIEPUMEHTAlbHbIE 3aJjaud MO TeMaM
"Metamnsl" u "Hemeramibsl") B COOTBETCTBHM C IpaBHJIAMH
TEXHUKU 0€30MacHOCTH MpH OoOpallleHWu C BElIeCTBaMU M Ja-
O00opaTOpHBIM 00OPYAOBAaHUEM; IPEICTABIATh PE3YJIbTAThl XU-
MHUYECKOT0 SKCIIEpUMEHTa B (hOpMe 3amucu ypaBHEHUH COOT-
BETCTBYIOIIUX peakiuil U (opMyIHpOBaTh BHIBOIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

I1P6 09. chopMUpOBaHHOCTh YMEHHUS aHATU3UPOBATh XMMUYE-
CKyI0 HHGOpMALMIO, IOJIy4aeMYyI M3 pasHbIX HCTOYHUKOB
(cpencTB MaccoBoi nH(opMmaiyu, cetb IHTepHET u 1pyrue).

OK 04. DdpexTuBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTH-
BE M KOMaH/J1e

JIMYHOCTHBIE pe3yjbTarTbl A0JKHBI O0TpaKaTh B 4Ya-
CTH:

I'PAKAAHCKOI0 BOCIIMTAHUSA:

— TOTOBHOCTb BCCTHU COBMCCTHYIO JNCATCIBHOCTH B HH-

JucuMmiiMHapHble (MpeAMeTHbIe) pe3yJabTaTbl M 10JIKHbI
OTpaXKaTh:

I1P6 08. chpopMupOBaHHOCTh YMEHUW IJIAHUPOBATH U BHIMOJ-
HATb XMMHUYECKUIN IKCIEPUMEHT (TIpEBpallleHUs] OpraHMYeCKUX




TepeCax rpaXK1aHCKOro O6HI€CTB3;

— YMCHHUC B3aHMO[[eI>'ICTBOBaTb C ConuaJIbHbBIMU HHCTHU-

TyTaMH B COOTBETCTBUH C WX (DYHKIUSIMH U Ha3HAUE-
HHUEM.

MeTtanpeameTHble pe3yJbTaThl J0JKHBI OTPAXKATh:

OBJaeHue YHUBEPCAJbLHLIMH KOMMYHUKATHBHBIMHU

JeHCTBUSIMM

0) coBMecTHAs1 1€ TeIbHOCTD.

— TIOHUMAaTh W HCIOJb30BATh MPEUMYIECTBA KOMaH/I-
HOUM ¥ MHAWBUYaJTbHON PaOOTHI,

— TPUHUMATH LIETM COBMECTHOHN IESTEIHHOCTHU, Opra-
HU30BBIBaTh U KOOPJIUHUPOBATH JEHUCTBUSI IO €€ J10-
CTHPKEHMIO: COCTaBJISITh IUIaH JIEUCTBUM, pacmpeie-
JIATH POJIU C YYETOM MHEHUM Y4aCTHUKOB OOCYKIaTh
pe3yNbTaThl COBMECTHON PaOOTHI.

OBianeHue yHHBEPCAJIbHBIMU PeryJsiTUBHBIMHU Jeii-

CTBHSIMMH:

r) NpUHATHE ceOsl U APYrUX JIIOei:

— IPUHUMATh MOTUBBI U apTYMEHTHI APYTUX JIIOJEH MTPU
aHaJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

— TIpU3HABaTh CBOE MPABO M MPABO JIPYTUX JIOJCH Ha
OIUOKMU;

— pa3BUBaTh CMOCOOHOCTH MOHUMAaTh MHUP C TMO3ULIUU
JPYroro 4eJoBeKa.

BEIIIECTB IIPU HarpeBaHUU, MOIy4YE€HUE STUIIEHA U U3yUEHUE ero
CBOWCTB, KQUECTBEHHBIC PEAKIIUU HA AJIbJCTUIBI, KpaxXMal, yK-
CYCHYIO KHCIIOTY; JeHaTypauusi O€JIKOB IpU HarpeBaHMH,
[[BETHBIC pPEAKIMH OEJKOB; MPOBOIUTH PEAKIMM MOHHOTO 00-
MEHa, OIpEeNeNATh CpeAy BOJHBIX PAcTBOPOB, KauyeCTBEHHbIE
peakuuu Ha cynbgaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTH-
OH aMMOHHUS; PEelIaTh SKCIEPUMEHTAIbHbIE 3aJayd 10 TeMaMm
"Metamnsl" u "Hemeramibl") B COOTBETCTBUM C IpaBUIIaMHU
TEeXHUKU 0€30MacCHOCTH IpU OOpallleHUuM C BEIIeCTBAaMM M Ja-
O0opaTOpHBIM 000PY/IOBAHUEM; MPEACTABIATh PE3yAbTAThl XU-
MHYECKOr0 IKCHEpUMEHTa B (OpME 3allUCH ypaBHEHHUH COOT-
BETCTBYIOIINX peaKkiuii U (JOpMyIHPOBATH BHIBOJBI HA OCHOBE
ATHUX Pe3yJbTaTOB.

OK 07. CopneiicTBo-
BaTh COXPAHEHUIO
OKpY>Karolleu cpeibl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HaAHUS 00
M3MEHEHUH KIIMMara,
MPUHITUTIBI OEePEekITH-
BOTO TIPOM3BOJICTBA,
a3 pexTUBHO Nei-
CTBOBATh B UPE3BHI-

JInuHOCTHBIE pe3yJbTaThl JAOLKHBI OTPaXaTh B 4Ya-

CTH:

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

—  c(hopMUPOBAHHOCTh HKOJIOTHYECKON KYyJIBTYpHI, IO-
HUMaHUE BIIMSHUS COLUAIBHO-DKOHOMUYECKUX IIPO-
LIECCOB HAa COCTOSIHHE MPUPOIHON U COLUATIBHON Cpe-
Ibl, OCO3HAHHME TJI00AJBHOrO XapakTepa 3KOJIOoTrhde-
CKHUX Mpo0em;

— IUIAHUPOBAHME U OCYILECTBJICHHE JNEHCTBUI B OKpY-
JKAIOIEH CpeJle Ha OCHOBE 3HAHUA IEJel yCTOWYNBO-

JucuuminHapHbie (MpeaMeTHbIe) pPe3yJbTaTbl H JAO0JLKHBI
0TpPaXKaTh:

IIP6 01. chopMHPOBAaHHOCTH TPEACTABICHUI: O XUMHUYECKOM
COCTaBIISIIONIEH €CTeCTBEHHOHAYYHONW KapTHHBI MHpa, POIHU
XUMHHA B TIO3HAHHWU SIBJICHUIH TPHPOIBI, B (HOPMHUPOBAHUU
MBIIUICHUS] U KYJIbTYphl JUYHOCTH, €€ (DYHKIMOHAIBLHOMN Tpa-
MOTHOCTH, HEOOXOIUMOH UTsl PEIICHHUS TIPAKTUYECKUX 3a7ad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHMS K CBOEMY 3]10pO-
BBIO Y IPUPOJHON CpEE;

IIP6 10. cdhopmMupoBaHHOCT, YMEHHH COONIOAATH TMpaBUia




JaiHBIX CUTyallHuAX

IO pa3BUTHS YEJIOBEUYECTBA;

— AKTUBHOE HEIPUATHE ACUCTBUM, NPUHOCSIIUMX Bpen
OKpY>Kalollel cpere;

— yYMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE 3KOJIO-
ITMYECKUE I[IOCJIEACTBUS IPEINPUHUMAEMBIX JEH-
CTBUU, IPEAOTBpPALIATh UX.

MeTtanpeameTHble pe3yJbTaThl JOIAKHbBI OTPAKATH:

OBiaseHue yHHMBEpPCAIbHBIMHM Y4Ye€OHBIMH IO3HABA-

TeJbHbIMH 1€ CTBUSIMU:

B) padoTa ¢ ungopmanmeii:

— HCIONB30BaTh CPEAICTBA MH(OPMAIIMOHHBIX B KOMMY-
HUKAIIMOHHBIX TEXHOJIOTUM B PEIICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 337a4 C CO-
OmozeHreM TpeOOBaHUI APrOHOMHUKH, TEXHUKH 0e3-
OMACHOCTH, TUTHUEHBI, PECypcocOepeKeHus, IMpaBo-
BBIX M ATHYECKUX HOPM, HOPM HH(POPMAIOHHON
0€30MMaCHOCTH.

HKOJIOTMYECKHU 11eJIeCO00pa3HOro MOBEACHHUS B OBITY U TPYIO-
BOM JESATENBHOCTH B LIENSAX COXPAHEHUsI CBOErO 3JI0POBbS U
OKpYXarollel MPUPOIHON Cpenbl; YYUTHIBATh OMACHOCTb BO3-
JIEUCTBUSI HA KUBBIE OPTraHU3MbI OIPECIICHHBIX BELIECTB, MO-
HUMAasi CMBICTT TIOKa3aTeNsl MpeesIbHOM JAOMyCTUMON KOHIICH-
Tpaluu.

IIK 3.5. Obec-
Ne4YnBaTh CO-
OsrofieHuE Tpe-
OOBaHMI OXpaHBI
Tpy/a, 6€301macHOCTH
KU3HEJEATENIbHOCTU U
3alIUTY OKPYKAIOIIEH
CpeIIbI TIPH BBI-
MIOJTHEHUH CTPOU-
TEJIbHO-MOHTaXKHBIX,
B TOM YHCIIE OT-
JIeIOYHBIX paboT, pe-
MOHTHBIX paboT U pa-
00T 1o pe-
KOHCTPYKITUH M IKC-
TUTyaTaIuy CTPOU-
TEJTbHBIX 00HEKTOB

YMeHus : onpenensTh BpeJHble U (U1) onacHble (GakTo-
pBI BO3/IEHCTBHSI TPOU3BOJICTBA CTPOUTENBHBIX paldoT,
MCIIOJIb30BaHUs CTPOUTENBbHON TEXHUKHU U CKJIaIUpOBa-
HUSI MaTEpUANIOB, U3/IeNIUN U KOHCTPYKIMNA Ha pabOTHHU-
KOB U OKPYKaIOIYIO Cpely; ONPEeNATh epeueHb pado-
YUX MECT, O/I-JIeXKAIUX CIEeLUATbHOM OIIEHKE YCIOBUN
TpyZa, ONPEeNATh epeueHb HEOOXOJUMBIX CPECTB
KOJIJIEKTMBHOM M MHIMBUAYAJIbHON 3aIlUTHI pa-
OOTHHKOB; OTIPEIETSAThH TIEPEUEHb PadboT 1Mo odec-
neyeHnto 0e30MacHOCTH CTPOUTENLHON TUIOMIAA-KH;
0(QOpMIISITh TOKYMEHTAIMIO [0 UCIIOJIHEHUIO TPABHII IO
OXpaHe TpyJa, TpeOOBaHU MMoKapHOM 6€30MacHOCTH U
OXPaHbI OKPYKAIOIICH Cpeabl




OcBoenne yueOHOro mpeaMeTa o0ecrneunBaeT JOCTHKEHHE O00yYaroIMMHUCS CIEAYIOUIUX JIMYHOCTHBIX PE3yJIbTaTOB peaau3alyui NporpaMMbl BOCIHU-
TaHUS:
JIP6. Iposistonuii yBaKeHUE K JIFOJM CTapIIero MOKOJCHHUsS W TOTOBHOCTh K YYAaCTHIO B COLMAIBHOMN MOJIEPKKE M BOJOHTEPCKUX JABUKCHUSX.
JIP10. 3aboTsimuiicss 0 3aliuTe OKPYXKAroIIEi cpeibl, COOCTBEHHON M 4y>KOM O€30IIaCHOCTH, B TOM YHCJIC IU(BPOBOIA.

1.5 PexomeHayemMoe KOJIHMYECTBO YACOB HA OCBOEHME MPOrpaMMbl NpeaMeTa:
MaKCHUMaJIbHON y4eOHON Harpy3ku oOydaromerocst 72 yaca, B TOM YHCIE:
-00s13aTeNIbHON ayIUTOPHOM Y4eOHOM Harpy3ku oOydaromierocs 72 daca.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIUATLINHBI

2.1.00beM y4eOHOM M CUUIJIMHBI U BUIbI y4eOHOH padoThl

Bup yueOHoii padoThl

O0beM B ya-

cax
O01bémM 00pa3oBaTeIbHON MPOrpPaMMBbI JUCHTUTIJIMHBI 72
Coaep:xaHue yueOHOro MaTepuasia 62
BT. 4..
TEOPETUYECKUE 3aHATUSA 34
MPAKTUYECKHUE 3aHATUS 18
1ab0paTOPHBIE 3aHIATHS 6
KOHTPOJIbHBIC PAaOOTHI 4
IIpodeccuonanbHO OpMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 8
NMPUKJIAJTHOT0 MOYJIAA)
BT. 4..
TEOPETUYECKHE 3aHATH 4
MPAKTUYECKHE 3aHITHS 4
IMpome:kyTounas arrecrauus B popme 1udpPepeHUPOBAHHOIO 3a4e- 9

Ta




2.2. TemaTn4eckui IJIaH U coaecpkaHue NUCHUIIJIMHBI

HaumenoBanue pa3- | Copaep:xkaHue yueOHOro MaTepuasia (0OCHOBHOE U NPo(deccHOHAILHO OPHEHTHPOBaHHOE), 1a- | O0bém | DopMupyemble
AeJI0B U TeM O0opaTopHbIe M NPAKTHYECKHE 3AHATHS, IPUKJIAJIHOH MOAYJ/Ib 4acoB | KOMIETEHIHH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJa 64
Paznen 1. TeopeTnueckue 0CHOBbI XMMHH 16
Tema 1.1. Conep:kaHue yueOHOro MaTepHaJia 2 OK 01
OcHOBHBIE ~ XMMH4Ye- | XUMHUUYECKHIA dJIeMEHT. AToM. Sapo aToma, M30TOIBL DIIEKTPOHHAs 000J0YKa. DHEPreTHYeCKue
CKHE IOHATHS M 3aKO- |ypOBHH, MOAYPOBHU. ATOMHbBIC OpOHTANH, S-, P-, d- 371eMeHThl. OCOOEHHOCTH PACIPE/ICIICHHS IICK- 1
HBI, CTPOEHHE aTOMOB |TPOHOB MO OPOUTAJISM B aTOMAax AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. DIIEKTPOHHAsI KOHDUTYpa-
XMMHUYECKHX  DJIEMEH- |11t aToMOB. OCHOBHbIE XUMUYECKHE 3aKOHBI
TOB IIpakTHYeckHe 3aHATHA
[Ipaktrueckas padota Nel. «OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUETHI IO ypaBHE-
HUSIM XUMHUYECKUX PEaKLUi».
OTHOCUTENBHBIE aTOMHASI U MOJIEKYJIsIpHast Macchl. Mossipaast macca. KonnuecTBo BemectBa. Mac- 1
coBas 701 BemlecTBa. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCUTENbHAS IUIOTHOCTD Ta-
30B. PacueTsl Mo ypaBHEHUSIM XMMHUECKUX PEAKLUIl C UCIIOJIb30BAHUEM MACCOBOM J0JIM BELIECTBa,
o0beMa (HOpMaJlbHbIE YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA
Tema 1.2. Coaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
[Tepronanyeckuii 3akoH | [IpakTHUYecKHe 3aHATHS OK 02
u Ilepuoanveckas cu- |TIpaktuueckas pabora Ne2. «/3ydeHue MEpUOANIECCKUX 3aKOHOMEPHOCTEH M MX B3aHMMOCBSI3H CO IIK3.5
cTema XUMHYECKHUX |CTPOEHUEM aTOMOBY.
snemeHToB [J[. M. Men- |Tlepuoauueckast cucrema xumudeckux 3aeMentoB J[. M. Menneneesa. CBs3b MEPHOIUYCCKOTO 3aK0-
AeneeBa, WX CBA3b C |Ha u [lepuonuueckoil cHCTEMbl XUMHUECKUX 3JIEMEHTOB C COBPEMEHHON TeOpUEel CTPOCHUSI aTOMOB.
COBPEMEHHOM TEOPUEN |3aKOHOMEPHOCTH WM3MEHEHHsS CBOWCTB XMUMHYECKHX DJIEMEHTOB, O0pa3yeMbIX HMH IPOCTBIX H
CTPOCHUS aTOMOB CJIO’KHBIX BEIIECTB IO rpymmaM u nepuojam Ilepuonudeckoil cuctemMsl. 3HaueHUE EPUOIUUECKOTO 5
3aKOHA M CUCTEMbI XUMHUYECKUX 31eMeHTOB J[.M. MenaeneeBa B pa3BUTUN HAYKH.
YcTaHOBIIEHUE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MEPUOANYECKUM H3Me-
HEHHMEM CBOICTB XMMHUYECKUX 3JIEMEHTOB U UX COEAMHEHUI B COOTBETCTBUHU C MosoxeHueM Ilepu-
OJIMYECKOM cucTeMBbl. PenieHre npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKHUX 3a/IaHUI Ha XapakTe-
pHU3ALMI0 XMMHUYECKHX 3J€MEHTOB «MeTajuinueckue / HeMeTaJUIMYECKHE CBOMCTBA XMMHUYECKUX
9JIEMEHTOB B COOTBETCTBUHU C UX 3JEKTPOHHBIM CTPOCHHMEM U TOJOXKEHHEM B MEPUOJUYECKOH CH-
creme xumudeckux anemenToB .M. Menneneeray
Tema 1.3. Copepxxanue yueOHOIro MaTepuaJa 2 OK 01
Crtpoenne  BemectBa | CTpoeHue BeniecTBa. XMMHUYECKasi CBA3b. BBl XUMHUECKO# CBsA3M (KOBAJICHTHAS HETOJISIPHAS U 1




U TpUpOJa XHMHYE-
CKOM cBsI3U. MHOroo0-
pasue BEIIECTB

noJisipHasi, MOHHasI, MeTajinyeckas). MexaHnu3mbl 00pa3oBaHUs KOBAJICHTHOW XMMHYECKON CBS3U
(0OMECHHBIN M TOHOPHO-AKIETITOPHEIN). BomopoaHas cBsi3b. BaleHTHOCTh. DIIEKTPOOTPHUIIATEITh-
HOCTb. CTerneHpb okuciaeHus. IoHbl: KAaTHOHBI ¥ AaHUOHBI

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas padora Ne3. «CTpoeHue BemecTBa u Npupoia XMMUIECKOH CBA3HY.

JleMoHCTpanus Mojiesielt KpUCTAITMUECKUX PEeLIeTOK: HOHHOW (XJIOpHI HaTpHsl), aTOMHOM (rpadut
U ajaMas), MOJICKYJISIpHOM (YTJIEKUCIbIN Ta3, H0/1), METaJUIMUYEeCKOM (HaTpuid, MarHui, Me/p). Perne-
HUE MPAKTUYECKUX 3aJaHUN Ha COCTaBJIEHUE DJIEKTPOHHO-Tpaduueckux (Gopmyn siemeHTOB 14
NEPHUOJIOB

Tema 1.4,
Knaccudukanus,

¥ HOMEHKJIaTypa Heop-
TAHNYCCKHNX BCIIICCTB

Conep:kanue y4eOHOT0 MaTepuaJia

Knaccugukanus HeopraHudeckux BemecTB. HoMeHKIaTypa HEOPraHWYECKHX BEUIECTB (OKCHIBI,
THJPOKCH/BI, KHCIOTHI, CONM). BemecTBa MOJEKyISIpPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. ATrpe-
raTHBIE COCTOSIHUS BemiecTBa. Kpucrammueckre u aMop(HbIEe BEIIeCTBa. 3aKOH IOCTOSHCTBA CO-
CTaBa BelecTBA. TUIbI KPUCTAIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJIsIpHasi, HOHHAs, METaJLIH-
yeckasi). 3aBUCMMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAJUINYECKON PEIIETKH

IIpakTH4yeckue 3aHATHS

[Tpaktuyeckas padora Ned. «HomeHKIIaTypa HEOPTaHUYECKUX BEIIECTBY.

Pemienue npakTuueckux 3aJaHUi 1Mo Ki1acCU(pUKALMKM, HOMEHKJIAType U XUMHUYECKUM (opMyraM
HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIaccoB (yrapHbIH Ia3, YIJIEKUCIbIM ra3, aMMHUak, ramieHas
U3BECTh, HEralleHass U3BECTh, MUThEBAsl CO/Ia U JIPYI'HX): Ha3BaHMs BEIIECTB MO MEXIYHApPOIAHOMN
(MIOITAK) unu TpuBHaIbHOM HOMEHKIJIAType U COCTaBJICHHE (OPMYJbl XMMHUYECKHUX BELIECTB,
ofpeieNieHne PUHAUIEKHOCTH K Kiaccy. [louck nHpopmanuu 1no Ha3BaHusAM, HJIeHTU(HUKAaTOpaMm,
CTPYKTYpHBIM (popmysnam. AHalu3 XUMUYECKOH MH(pOpMalny, MOJIydyaeMOl U3 pa3HbIX UCTOYHU-
KOB (cpeacTB MaccoBoi nHdopMaruu, cetb VIHTepHET U ipyrue)

OK 01
OK 02

Tema 1.5.
Turbl XUMHUYECKHUX pe-
aKIui

Conep:xanue yueOHOro MaTepuaJia

Xumunyeckas peakuus. Knaccudukanus XUMUYECKUX PEAKIM B HEOPraHUYECKON U OpraHHYecKoil
XUMHH. 3aKOHBI COXPAHEHHs MacChl BEILIECTBA, COXPAHEHMSI U NTPEBPALLEHUS YHEPTUU ITPU XUMHYE-
CKUX  peakuusx. OKHMCIUTEIbHO-BOCCTAHOBUTENIbHBIE  pEaKIUM  (YpaBHEHUS  OKHCIIEHUS-
BOCCTAHOBJICHHUS, CTENEHb OKHUCIICHHs, OKHUCIMUTEIb M BOCCTAHOBUTENb, OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIE PEAKLUM B IIPUPOJE, IIPOU3BOICTBEHHBIX MPOLECCAX U JKU3HEICATCIBHOCTH
OpPraHU3MOB)

OK 01

Tema 1.6.
CKOpoCTh  XHMHMUYECKHUX
peakuuii. XHUMHYECKOE
paBHOBECHE

Conep:kaHue y4eGHOr0 MaTepuasa

CKOpOCTB pCaKknuu, €€ 3aBUCUMOCTDb OT PA3JIMYHBIX (baKTOpOBI mpupoabl pearupyromunx BCHICCTB,
KOHICHTpAUMK pPEarupyromux BEHICCTB, TEMIICPATYPbl U IJIOMIAAA peaKHHOHHOﬁ IOBEPXHOCTH.
TennoBwie S(I)(I)GKTBI XUMHUYCCKUX peaKuHﬁ: OK30- U SHAOTCPMHUYCCKUC PCAKIINH. O6paTI/IMBIe pe-

OK 01
OK 02
IIK 3.5




akuuu. XuMu4eckoe paBHoBecue. PakTophl, BIUAIOIUE HA COCTOSTHUE XUMUYECKOTO PaBHOBECHS
(KOHILIEHTpalMs peareHTOB WM IPOAYKTOB peakliuy, AaBieHue, Temneparypa). [Ipunnun Jle Hla-
TENbE

HpaKaneCRne 3aHATHSA

[Tpaktuyeckas padora Ne5. «BnusiHue pa3nuyHbiX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLIUN.
Pemenue npakTHKO-OpMEHTUPOBAHHBIX 3aJaHU Ha aHaIU3 (aKTOPOB, BIUAIOUIMX HAa U3MEHEHHUE
CKOPOCTH XMMMUYECKON peaKkuu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKUuu OT IPUCYTCTBUS

KaTajau3aTopa Ha MpUMepe Pa3IoKEHUs MEePOKCHIa BOAOPOIa ¢ TOMOIIBIO TUOKCHAA MapraHia u !

Kartajassl. PellleHHe NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha IpuUMeHeHue mnpuHuumna Jle-

[[Tarenpe 1u1st HAXOXKACHUS HAIPABJICHUS CMEIICHUS PABHOBECUS XMMHYECKOM peaKkIuu U aHaJIu3

(hakTOpOB, BIMSIONIMX HA CMEIIEHUE XUMHUYECKOTO PAaBHOBECHUS
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 4 OK 01
PacTBOpsI, Teopus diek-|PacTBopbl. Buibl pacTBOPOB 1O CONEpKaHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocts. [loHsTre OK 02
TPOJUTHYECKON JHUCCO-|0 JAUCIEPCHBIX CUCTeMax. VICTUHHBIC U KOJUIOMIHBIE pacTBOpbl. MaccoBasi J0Jsl BEIeCTBa B pac- 2 OK 04
IUalMu U HOHHBIIH 00-|TBOpe. IloHsTHe O BomopoaHoM mokasatene (pH) pactBopa. DIEKTPOTHTHYECKAS AUCCOIUALINUS. OK 07
MEH CunpHbI€ U cllabble JIEKTPONIUTHI, HEAJIEKTPOIUTHL. Peakiinu HOHHOTO 0OMeHa IIK 3.5

JlabopaTopHble 3aHATHS

JlaboparopHas padota Nel «IIpuroroBienue pacTBOpoB».

[IpuroroBieHue pacTBOPOB 3aJaHHON MacCOBOM J0JIe PaCTBOPEHHOI'O BEIECTBA, IPOBEACHUE pe-

aKIUi MOHHOTO OOMEHa, OIpe/AeNieHHE CPEeAbl PACTBOPOB BEUIECTB C MOMOIIBI0 YHHUBEPCATIHLHOTO 2

WHIUKaTopa (Kucinasi, HeWTpaiabpHas, menoyHas). 3aaHus Ha COCTaBJIEHNE HOHHBIX peakiuii. Pemne-

HUE MPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI, UCIOIB3YEMbIE B OBITOBOU U

MTPOU3BOJICTBEHHOM JCSITEIILHOCTH YEJIOBEKA
KonTposabnasi paGora
1 CtpoeHue BelecTBa U XUMHUYECKUE peakiuu (1Mo pazaerny 1) 1
Paznen 2. Heoprannuyeckasi Xumusi 10
Tema 2.1. Copepxanue yueOHOIo MaTepuasia 8 OK 01
DU3NKO-XUMHUUIECKUE Mertamnsl. [lonoxenue metamoB B [lepuonnueckoii cucreMe XUMUYECKUX 3JIeMEeHTOB. OCcOOeHHO- OK 02
CBOMCTBA HEOPraHUYe-|CTU CTPOCHUS DJIEKTPOHHBIX 000I09eK aTOMOB MeTauioB. Obmue pusndeckne cBOWCTBAa METAJLIOB. OK 04
CKHMX BEIIECTB CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUHN Psii HAPSHKEHUH METAIIOB. XMMUUYECKHUE CBOMCTBA BaX- 2 IIK3.5

HEHIIMX METAJIOB (HATpUM, KaJuii, KalblU{, MAarHUH, aTIOMUHUHN, ITUHK, XPOM, KEJe30, MEJlb) U HX

coenuHeHuil. O0nMe crnocoObl nojydyeHus: MetayioB. [IprMeHeHrne MeTallsioB B ObITY M TEXHUKE

Hemeramnsl. Ilonoxenne nHemeraiuioB B [lepronnueckoit cucrteMe XUMHUYECKHX 3yieMeHTOB J[.H.

MeHnneneeBa U1 0COOEHHOCTH CTPOCHHsI aTOMOB. DU3NUYECKHE CBOMCTBA HEMETAIJIOB. AJUIOTPOIIHS 2

HEMETaJJIOB (Ha MpuUMepe KHCIopoaa, cephl, hocdopa u yriepoaa). XMMHUUYECKHEe CBOWCTBA U MPH-




MEHEHHE BOKHEUIIIMX HEMETAJIOB (TajoreHoB, Cephl, a30Ta, Gocdopa, yriepoaa u KpeMHHS) U UX
COCTMHEHUH (OKCHUIOB, KHUCIOPOACOJEPKAIIUX KHUCIIOT, BOJOPOAHBIX coeauHeHui). [Ipumenenue
BaXKHEHUIIINX HEMETAJUIOB U X COCIUHEHUN

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNM4YCCKUX BCIICCTB (OKCI/IIIOB, TUAPOKCUIOB,
KHCJIOT, coJieil u I[p) I'eneTnueckas CBA3b HCOPraHMYCCKUX BCIICCTB, IMPHUHAIJICKAIINX K pa3JINnyd-
HBIM KJIaCCaM. BaKOHOMepHOCTI/I B U3MCHCHHHU CBOMCTB MMPOCTBIX BCHICCTB, BOAOPOJHBIX COCAWHC-
HHﬁ, BBICIIUX OKCHAOB U THAPOKCHUI0B

IIpakTnyeckue 3aHsaTUs

[MpakTudeckas padora Ne6. «PU3NKO-XMMHUECKHUE CBOMCTBA HEOPTAHHUECKHUX BEIICCTBY.
CocraBiieHre YpaBHEHHN XUMUYECKUX PEAKLMI C yYaCTHEM MPOCTHIX U CIIOKHBIX HEOPTaHMYECKUX
BEIIECTB: METAIUIOB W HEMETAJIOB; OKCHJIOB METAJJIOB, HEMETAIUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI M aM(pOTEPHBIX TUIPOKCUIOB; HEOPTAHUYECKUX COJIEH, Xapak-
TEPU3YIOINX UX CBOWCTBA.

Pacuétpl mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WIH
00BEMY OJHOIO U3 YYACTBYIOLIUX B pEaKLUU BEUIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA Bellle-
CTBA) MPOAYKTOB pEaKIMU, €CIM OJHO U3 BEIIeCTB HMEET MpHUMecH. PelieHue MNpakTUKO-
OpUEHTUPOBAHHBIX 33JJaHUI Ha CBOMCTBA, COCTAB, MOJIYYEHHE U O€30MaCHOE HCIOIb30BAaHUE BaXkK-
HEHIINX HEOPraHWYECKUX BEIIECTB B ObITY M MpodeCCHOHATBHON NeTeNIbHOCTH YeJIOBEKa

Tema 2.2. Coaep:xanue yueOHOTro MaTepuaJia OK 01
Unentndukanus HEOpP-| JlaGopaTopHble 3aHATHS OK 02
TaHUYICCKUX BCIICCTB | JlTaGoparopHas padoTa No2 «neHTuduKanus HeOPraHMYeCKUX BEIIECTBY. OK 04
Pemenune sxciepuMEeHTAIBHBIX 3324 TI0 XUMHYECKHM CBOMCTBaM METAJUIOB M HEMETAIJIOB, 110 pac-
MO3HABAHUIO U TOJIyYEHHIO COEIMHEHMH METasIOB U HEMETaIOB (B3aMMOJEHCTBHE T'MJIPOKCHAA
QIIOMUHUS C PACTBOPAMH KHUCIIOT W IIeNouei,). MneHTudukanus HeOpraHn4ecKux BEIIEeCTB C HC-
NOJIb30BaHUEM MX (U3UKO-XUMHUYECKUX CBOMCTB, XapaKTEpPHBIX KayeCTBEHHBIX peakiuil. Kaue-
CTBEHHBIC peaKkIuu Ha Cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI METAJUIOB U KaTHOH
aMMOHHUS
Konrtposabnasi paGora .
5 CBolicTBa HEOPraHUYECKUX BELIECTB (110 pa3aeny 2)
Paznen 3. TeopeTnyeckue 0CHOBBI OPraHUYECKOH XHMHUH
Tema 3.1. Conep:kanue y4eOHOT0 MaTepHuaJia OK 01

Knaccudukanus, crpo-
€HHe U HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

[Ipenmer opraHuueckoil XMMHHU: €€ BO3HUKHOBEHUE, Pa3BUTHE M 3HAUEHUE B IOJYyYEHUM HOBBIX
BEILECTB U MaTepuaioB. Teopusi CTpPOCHUsI OpraHndecKkux coeauHeHnii A.M. byrnepoBa, e€ 0CHOB-
Hble MooKeHus1. CTpyKTypHbIE (POPMYIIBI OpraHMYeCKHX BemlecTB. [ 'omomnorus, uzomepus. XuMH-
YyecKasi CBS3b B OPraHUYECKUX COCTMHEHUSIX: KpPaTHbIE CBSI3H, G- U T-CBS3H.




[IpencraBienue o kiaccupUKalMU OpraHUYECKUX BellecTB. HoMeHkIaTypa opraHu4eckux coeiu-
HEHUH (cucTeMaThueckas) U TPUBHUAJbHBIC HAa3BaHUs BAXHEHIIMX MpECTABUTENEH KJIaCCOB opra-
HUYECKHUX BEUIECTB

HpaKaneCRne 3aHATHSA

[IpakTuyeckas padora Ne7. «HoMeHKIaTypa OpraHMueCKIX BEIIECTBY.

O3zHakoMJieHHE ¢ o0pa3aMi OpraHUYeCKHX BEIIECTB U MaTepualaMHi Ha UX OCHOBE, MOJEIHUPOBa-
HUE MOJIEKYJ OPTaHMYeCKHUX BEIIECTB, HAOIIOJACHUE W ONMHMCAHUE AEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAIICHUIO OPTraHMYECKHUX BEIECTB MPH HarpeBaHUM (IUIaBlieHUE, OOYTJIMBaHHE U TOPEHHE).
CocraBieHne MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OpPraHUYECKHX BEIIECTB OTIEIBHBIX
KJIACCOB, MCIOJIb3YSl UX Ha3BaHUS MO CUCTEMATHUYECKOW M TPUBUAIBHON HOMEHKJIAType (STHIIEH,
aleTuJIeH, TIMIepUH, QeHol, GpopMambIeru, YKCycHas KUCIOTa, TIUIKH). Pacuersl mpocreitieit
(GopMyIbl OpraHMYecKONW MOJIEKYJIbl, UCXOsI U3 IEMEHTHOT0 cocTana (B %)

Pasnen 4. YraeBoaopoabl
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Tema 4.1.
YriaeBogopoabl U UX
MPUPOJHBIE HCTOYHUKH

Copaepxxanue y4eOHOIro MaTepuasa

[IpenenbHble yriieBOAOPOAbI (AIKaHbBI): COCTaB U CTPOCHHE, TOMOJIOIMYECKUM psa. MeTaH u 3TaH:
COCTaB, CTpOeHHE, (U3NIECKHE U XUMUYECKHE CBOWCTBA (PEaKIMH 3aMEIICHUsI U TOPEHHs ), TOY-
YEHUE U IPUMECHEHUE.

HenpenenpHbie yriieBo1opoabl (aJIKEHbI, aTKaIUCHbI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTMYECKHH psiA. DTUIIEH M IPONUJIEH: COCTaB, CTPOECHUE, HU3u-
YEeCKUE U XMMHUUYECKHE CBOWCTBA (peaKkuu T'HIpUPOBaHUS, TaJIOTEHUPOBAHUS, THIpaTallui, OKHUCIIe-
HUS U OJMMEPH3ali1 ) TT0JIy4YeHHE U IPUMEHEHHE.

Anxanuensl: Oyraauen-1,3 u merundyranuen-1,3, XUMHUYECKOe CTPOECHUE, CBOIMCTBA (peakuus IMo-
JUMEpH3aliH), IPUMEHEHHE (1715l CHHTE3a MPUPOIHOTO U CHHTETUYECKOTO Kay4yKa M Pe3UHBbI).
AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUM Psil. ALIETUIIEH: COCTaB, XMMHUYECKOEe
cTpoeHue, pu3nyeckre 1 XUMHUUECKUE CBOIMCTBA (peaky 'MIPUPOBAHUS, FAJIOTCHUPOBAHUS, TH/I-
paraiy TOpeHHs), MOJyuYeHHEe M MPUMEHEHHE (MCTOYHHMK BBICOKOTEMIICPATYPHOTO IJIAMEHH ISt
CBAapKH M PE3KH METAJIJIOB)

ApomaTthyeckue yrieBoaopobl (apeHsl). beH3os U TOIyos: cocTaB, CTpoeHHE, GU3NUIECKUE U XU-
MHYECKHE CBOMCTBA (pEaKLMU TaJoreHupOBaHUs U HUTPOBAHUS), OJIyYeHUE U MpuUMeHeHue. Tok-
CHYHOCTb apeHOB (BJIMsHHE OCH30J1a Ha OPraHMU3M uelloBeKa). ['eHeTHvecKas CBA3b MEXIy YIJIeBO-
JOpPOJaMH, TPUHAJISKAIIUME K pa3IMYHBIM KJ1accaMm.

[TpuponHble HICTOYHUKH yTiieBoA0po0B. [Ipupoanslii ra3 u nomnyrHele HeTsHbIE ra3el. HedTh 1 eé
npoucxoxaenue. Criocodbl nepepaboTKH HEPTU: TeperoHKa, KPEeKUHT (TEpPMUYECKUH, KaTaluTuye-
ckmii), muponu3. I[IpogykTel mepepabOTKH HEePTH, UX TPUMEHEHHWE B MPOMBIIUICHHOCTH
U B ObITy. KaMeHHBII yroJib ¥ IPOJYKTHI €ro nepepaboTKu

OK 01
OK 02
OK 04
IIK3.5




Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOWCTBA  YIJIEBOJOPO-
JIOB

Copep:xxaHue y4e0HOro marepuasa

JlabopaTopHble 3aHATHS

JlabGopaTtopnast pabota Ne3 «CBoiCTBa yTieBOIOPOIOBY.

TpuBnaibHas U MEXKIyHApOJHAs HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOyYCHHS YT-
aeBogopoaoB. [Tonydenne sTuiieHa U U3y4EHHE €T0 CBOMCTB. MOAETUpOBaHUE MOJIEKYIl U XUMHYe-
CKHUX IMPEBPAIICHUH YIIeBOAOPOIOB (Ha MpPHUMEpe dTaHa, ITWUIICHA, alleTUIEHA W JIp.) U TajloreHo-
IMPOU3BOAHBIX

OK 02
OK 04

Paznen S. Kuciopomoconepxkamue oprannyeckue coeIuHeHus

14

Tema 5.1.
Cruptel. Genon

Conepxanue yueOHOro Marepuasa

[penenbHble OHOATOMHBIC CHHPTHI (METAHON W 3TAHOJ). CTPOCHHE, (PU3NYECKHE U XHUMUYECKHE
CBOICTBa (peakluu ¢ aKTUBHBIMHM METAJUIaMHU, FaJIOT€HOBOIOPOJaMH, FOpeHue), MpuMeHenue. Bo-
JIOPOJHBIE CBSI3M MEX]Y MOJIEKYJaMU CUPTOB. PU3HOJIOrMYECKOe AEHCTBUE METaHOIa U 3TaHOJa
Ha OpraHU3M YeJIOBEKa.

MHoroaroMHble CHHUPTHl (ITHICHIIMKOIb W TIIUIEPUH). CTPOCHHE, (PU3UUECKHE W XUMUYCCKHE
CBOICTBa (B3aUMOIEHICTBUE CO LIEIIOYHBIMU METaJlJIaMHi, KaYECTBEHHAs PEaKIIMsl HA MHOTOaTOMHBIE
cnupThl). dusnonornyeckoe AEHCTBHE HA OpraHU3M 4esjoBeka. [IpuMeHeHMe riMiepuHa U 3TH-
JICHTJIUKOJIA.

®enou. CTpoeHHe MOJIEKYJIbl, PU3NUECKHUE U XUMHUECKUE cBOMCTBA (peHosa. TOKCMUHOCTh (eHona,
ero (Gu3MOIOrMYecKoe JIeHCTBUE Ha OpraHu3M 4enoBeka. [Ipumenenue genomna

OK 01
OK 07

Tema 5.2.

AJbIeTHIbI.
KapOoHOBBIE KHCTOTHI.
Crnoxuble 3¢upbl

ConepxaHue y4eOHOro MaTrepuasa

Anpaeruipl ¥ KETOHBI (popMabIerul, aleTalbIeTH]I, alleTOH): CTpOeHUE, (PU3nUecKre U XuMuJe-
CKHE€ CBOMCTBa (pEakiMu OKHUCIICHUS W BOCCTAHOBJICHHSI, KQUECTBEHHBIC PEAKIUH), MOJYYCHUE U
MIpUMEHEHUE.

OOHOOCHOBHEBIE TIpeiebHbIE KAPOOHOBBIE KUCIOTHI (MypaBbUHAS U YKCYCHAs! KHCIIOTHI): CTPOEHUE,
bu3nUecKue U XUMUYECKHE CBOMCTBA (00IHe CBOMCTBA KUCIIOT, pEaKIus dTepruUKaIim), oIyde-
HUe U npuMeHeHrne. CTeapruHOBas U OJICHMHOBAs KUCIOTHI KaK MPEICTaBUTENH BBICIINX KapOOHOBBIX
KHCJIOT. MbIJIa KaK COJM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

CrnoxxHble 3QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MAponn3 cioxHbIX 3¢pupoB. JKupsL.
I'maponus xupos. [IpuMeHneHne xupoB. buosornaeckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VraeBonasl

Conepxanue y4eOHOro MaTepuaJia

YrneBoapl: cocTaB, KilacCHU(pUKaIUs YriIeBOJOB (MOHO-, AW- W Toimucaxapuiabl). ['moko3a — mpo-
CTEUIIHMIA MOHOCAaXapu: OCOOCHHOCTH CTPOCHUSI MOJICKYJbI, (DU3HUYECKHEe U XUMUYECKHE CBOWCTBA
TIIIOKO3BI (B3auMoeiicTBue ¢ ruapokcuaom meau (II), okucnenne aMMuadyHbIM PacCTBOPOM OKCHAA
cepebpa (I), BoccraHoBiIeHHE, OPOKEHUE TIIIOKO3bI), HAXOXKIEHWE B TIPUPOJE, MPUMEHEHUE TIIFOKO-
3bI, OMOJIOTUYECKAs! POJIb B JKU3HENIEATEIHPHOCTH OpraHu3Ma uenoBeka. @orocunre3. OpyKkTo3a Kak
U30Mep TIIIOKO3bI.

OK 01
OK 02
OK 04




Caxapo3a — npejacTaBUTEIb JUCAXapUIOB, THAPOIU3 caxapo3bl, HAXOXKIEHNUE B MPUPOJE U MpUMe-
HEHHE.

[Tonucaxapuapl: KpaxMall U LEJIH0I03a Kak MpUpoiHbIe oaumepsl. CTpoeHue Kpaxmaia U Leulio-
710361, (pU3MYEeCKre U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIIN3, KAaUeCTBEHHAs! PEaKIUs C HOJIOM)

Tema 5.4. Conep:xaHue y4eOHOro Marepuajia 4 OK 01
PU3HKO-XUMHUYECKUE IIpakTHYeckHe 3aHATHA OK 02
CBOWCTBA KHUCJIOPOI0CO-|[IpakTuueckas padora Ne8. «HoMeHKIIaTypa KHCIOPOJOCOIEPKAIINX OPraHUIECKUX COCAUHEHU . OK 04
AepKaluX  opranuye- | TpuBuaibHas W MEXAyHapoJIHas HOMEHKIJIATypa, XMMHYECKHE CBOMCTBA, CIIOCOOBI IMOIYy4EHUS
CKUX COCIIMHEHUH CIHUPTOB M (PEHOJIOB, KapOOHOBBIX KHUCIOT U 3(PHUPOB, albIACTHAOB U KETOHOB. COCTaBICHHE CXEM

peakuuii (B TOM 4MCIIE O MPEATJOKEHHBIM LENOoYKaM MPEBpaIleH ), XapaKTepU3yIOIUX XUMHUY e-

CKHE CBOMCTBA KHCIOPOAOCOACPIKANINX OPTAaHUIECKUX COCTMHEHUI

[Tpaktuyeckas padora Ne9. «Xumuueckue U pusnueckue cBONCTBAa KUCIOPOAOCOJAEPKALINX Opra- 4

HUYECKUX COCTMHEHUS.

[TpoBenenue, HaOMIOJEHUE W ONUCAHME JEMOHCTPALIMOHHBIX OINBITOB: IOPEHUE CIMPTOB, Kade-

CTBEHHbBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKMCIeHHEe 3TaHosa okcuaoM meau (I1)), MmEOroaTom-

HBIX CIUPTOB (B3ammozelicTBue rmuepuna ¢ rugapokcuaom meau (1)), anpaernmoB (OKUCICHHE

aMMHUauYHBIM pacTBopoM okcuza cepedpa(l) u runpoxcunom menu (1), B3anmoneiicTBue kpaxmaa ¢

MOJIOM), U3YYEHHUE CBOIMCTB pacTBOpa YKCYCHON KHCIIOTBI
Pasjen 6. A3oTcoaep:kaiye opraHudeckue coeIMHeHUus 4
Tema 6.1. Coaepxanue yue0OHOro MaTepuaja 4 OK 01
AMUHBL. AMUHBI: METHJIAMUH — MPOCTEUIINI PEICTaBUTENh AaMUHOB: COCTaB, XMMHUECKOE CTpOeHHE, (pu3u- OK 02
AMMWHOKHUCIOTHI. YECKHE U XUMUYECKHE CBOMCTBA, HAX0XKJIEHUE B MIPUPO/IE. OK 04
benku AMUHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHuvecKkrne coenuHeHus. Ou3ndeckne U XUMUYECKHUE CBOM- 5

CTBa aMHHOKHMCJIOT (Ha MpUMepe IuuHa). buonornueckoe 3HaueHue aMUHOKHUCIOT. [lenTuabl.

benku xak npupoHble oauMepsl. [lepBudHas, BropudHas U TpeTHYHAs CTPYKTypa OenkoB. XUMHU-

4yeCKHEe CBOMCTBA OEJIKOB: THPOJIN3, ACHATYpalUsl, KAUeCTBEHHbIE PeaKlIu Ha OeJIKU

IIpakTHyecKue 3aHATHS

[Ipaktrueckas padota Nel(. «CBoiicTBa a30TOCOIEPKAIMUX OPTAHUUYECKUX COCTUHEHUI.

dusnyuecKkue U XUMHUYECKHE CBOMCTBA aMUHOB (peakUuy ¢ KUCIOTaMU M TOPEHUs1) U aMHUHOKHUCIIOT 2

(Ha mpumepe rimnuHa). HabmoaeHne n onucanne AeMOHCTPAIMOHHBIX OIBITOB: JCHATyparus Oel-

KOB IPH HarpeBaHHM, I[BETHbIE PEAKIIUU OEIIKOB
Pa3nes 7. BbicokoMoJIeKyJIIpHbIE COeIMHEHUsI 2
Tema 7.1. Coaepxanue yue0OHOro MaTepuajia 2 OK 01
[Tnactmacchl. IIpakTHYecKue 3aHATHS 2 OK 02




Kayuyku. Bonokna [Tpaktuueckas padora Nell. «CuHTe3, aHANM3 U KJIacCU(DHUKAINS BHICOKOMOJICKYJIAPHBIX COEIMHE- OK 04
HU IIK3.5
OcHOBHBIE MOHATHS XMMHH BHICOKOMOJICKYJIIPHBIX COSAMHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb NOJUMEPU3ALINU, CPEIHAS MOJIEKYJIIsipHast Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICO-
KOMOJIEKYJISIPHBIX COETUHEHUI — MOTUMEpU3aIIHs U MOJIUKOHCHCAIIHS.
O3nakomiieHHEe ¢ OOpa3lamMu TMPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB:
MJIACTMACCHI (TTOJIMATUIICH, MTOJIUIIPOIUIICH, MTOTUBUHIIIXJIOPUT, TOJTUCTUPOIT); HATypalIbHbINA U CHUH-
TETHUYECKUE Kaydyku (OyTaaMeHOBBIN, XJIOPOIIPCHOBBIA M M3OMPEHOBBIN); BOJIOKHA (HATypalbHbIC
(XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (AlleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KalpoH
1 JIABCaH)
Kourpoasnasa pabora N
3 CTpyKTypa U CBOMCTBA OPraHUYECKUX BelecTB (1o pasaenam 3-7)
IIpogeccuonanbHO OpHEeHTHPOBAHHOE CO/IepKaHue (Co/lepKaHNe NPUKJIATHOTO MOAYJIS)
Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITEILHOCTH YeJIOBEKA OK 01
Tema 8.1. Coaep:xkanue yueOHOro MaTepuajia OK 02
XHMMHYECKHE TEXHONO-| [IpaBuia 3KOIOrHYECKH 11e71eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOM IEATEIHHOCTH B LEISIX OK 04
TUU COXpaHEHHUS CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOJTHON CPEbl, ONTACHOCTH BO3ICUCTBUS Ha KHU- OK 07
B IIOBCEIHEBHOM | BbIE OpPraHW3Mbl OPTraHMUYECKUX BEUIECTB OTIENBHBIX KJIAcCOB (YIJIEBOAOPOIbI, CIIUPTHI, (HEHOIIBI, IIK3.5

u  1npodeccuoHaIbHOM
JEATEIbHOCTH YeI0BeKa

XJIOPOpPTraHNYCCKUEC MPOU3BOJHBIC, AJIBACTUABI U )Ip.), MmoKasarcjiib MpeaACJIbHO )IOHYCTHMOﬁ KOH-
LIEHTPALU U €r0 UCIIOJIb30BaHUE.

Posib xumuu B obecrieyeHNH 3KOJOTMYECKOM, SJHEPreTUYEeCKOW U MUILEBOM 0€3011acCHOCTH, pa3BU-
TUU MEIMILMHBI, CO3JaHUM HOBBIX MAaTEpUaOB (B 3aBUCUMOCTH OT BHUJa MPO(pECCUOHATLHON /1es-
TEIbHOCTH), HOBBIX HCTOYHHUKOB SHEPruM (aJbTEpHATUBHbIE HWCTOUYHUKU SHeprum). [lonstue o
HaYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX peakuuid. [IpencraBnenust 00 oOmux Hayd-
HBIX IIPUHOUIIAX ITPOMBIIIJIICHHOI'O IMOJIYYCHHA Ba)KHEHIITHX BCIIIECTB (Ha npuMepax mponu3BoaCTBa
aMMMaKa, CepHOU KUCIIOThI, METaHOJIA).

XUMHS U 310pOBbE UEIIOBEKA: MPaBUIla OE30I1aCHOT0 MCIIOJIb30BaHMs JIEKAPCTBEHHBIX MIPENapaToB,
OBITOBOM XMMMHU B OBCEHEBHOM KHU3HU

IIpakTnyeckue 3aHsATHS

[Ipaktuueckas padora Nel2. «[IpuMeHeHne XUMUYECKHX BEIIECTB U TEXHOJOTHI ¢ yuyeToMm Oymy-
et mpodecCuoHaTbHOM NS TEIBHOCTHY.

Pemienue kelic-3aay mo TeMaM: MHUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUs, BaKHEH-
[IME CTPOUTETBHBIE U KOHCTPYKIIMOHHBIE MaTEPHAIIbI, CETHCKOX035HCTBEHHOE MMPOU3BOJICTBO, Kpac-
KM, CTEKJIO, KepaMHKa, MaTepuasbl JUisl SJEKTPOHUKH, HAHOMATEepUalibl, TEKCTUIIbHBIE BOJIOKHA, UC-
TOYHUKHA 3Heprm/1, OpFaHI/IquKI/Ie nu MI/IHepaJ'II)HI)Ie y2106peHI/I$I, .]'IeKapCTBeHHI)Ie U KOCMECTHYCCKHUC




npenaparsl, ObITOBast XUMHS, MaTEpHAJIbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.
3amura: [IpencraBienne pe3yabTaToB pelieHUs Keic-3a1ad B popme MUHH-IOKIIana (JOIyCcKaeTcs
UCTIOJIb30BaHNUE IpaUUYECKUX U MPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpomexyTouHas aTTecTanusa Mo AucuuuinHe (nudpepeHInpOBaHHEIN 3a9€T)

Bcero

72




3. YCJIOBUS PEAJIM3AIIMMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHHUIIJINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHnIo

JIist peanu3aiuu mporpaMMbl TUCITUTUIMHBI JOJKHBI OBITh TPEAYCMOTPEHBI CIICTYIOIINE CIICIIH-
aNbHBIC TIOMEIICHUS: YIeOHBINH KaOMHET XUMUHU W/WIH YICOHOU XUMHUYECKOH 1abopaTopum.

OddexTuBHOCTh TpernoaaBanusi 00ME00Pa30BATENLHON JUCIHUILIUHBI «XUMHUS» 3aBUCUT OT
HaJIMYUsl COOTBETCTBYIOLIETO MaTepHATbHO-TEXHUYECKOIO OCHAIICHHs. DTO OOBSCHSAETCS OCOOEHHO-
CTSIMH JTUCUUIUIMHBI, B TIEPBYIO OYEpe/lb, €€ IKCIEPUMEHTAIBHBIM XapaKTepOM, IMUPOKUM CIEKTPOM
MPUMEHEHUS U IPAKTHUECKON 3HAUMMOCThI0. PekoMeHyeMoe MaTepruaabHO-TEXHUUYECKOe 00ecrieueHre
KaOuHeTa XMMHUH U XMMHYECKOH 1ab0paTopuy BKIIOYAET: CIEHUATM3UPOBAHHYIO MeOENIb U CUCTEMBI
XpaHEHUs, TEXHUIECKHE U AJICKTPOHHBIC CPEJICTBA O0yUEHUS, JIEMOHCTPAIMOHHBIE YIeOHO-HATTISTHBIC
mocoOusi, IEMOHCTPAIIMOHHOE 000PYAOBaHUE U MPUOOPHI, 1a00paTOPHO-TEXHOJIOTHUECKOE 000pyI0Ba-
HUE, JTa0OpaTOPHYID XMMHUYECKYIO MOCYTy, Moaelu (0ObEeMHBIC M IUIOCKUE), HATypaIbHBIE OOBEKTHI
(KOJUTeKITNHN, XUMHYECKHE PEaKTHBBI), 000pyI0BaHHUE JTAOOPAHTCKOM.

Cneuna.nmmponannaﬂ Me0eJIb U CHCTEMbI XpaHEeHUs

1 | Cron maGopaTopHBIi 1eMOHCTPAITMOHHBIN (C 3alIUTHBIM, XUMOCTOMKHM M TEPMOCTOUKUM
MMOKPBITUEM, PAKOBUHOM, MTOABOIKON U OTBEJIEHUEM BOJIbl, CAHTEXHUKOM, JIIEKTPUUECKHU-
MU PO3E€TKaMH, aBTOMATaMU aBapUITHOTO OTKJIFOUEHHS TOKA)

2 | Cron 1abopaTopHBI TEMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOM (C 3aIIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKHIM MOKPBITHEM )

3 | Cton yueHnUecKui 1a00paTOPHBIN, PETYITUPYEMBI 110 BHICOTE (C 3aIUTHBIM, XUMOCTOM-
KUM ¥ TEPMOCTONKUM MOKPHITHEM, PAKOBUHOM, OOPTUKOM 1O HAPYKHOMY Kparo, MoJ-
BOJIKOH M OTBEJICHHEM BOJIbI, 1 CAHTEXHHUKOMN )/CTOJ YIEHUYECKUH, pETyTUPYEMBIi 110
BbICOTE (pruoOpeTaeTcs TOABKO MPU HAIMYUHU CIIELUAIBHOTO Ja00paTOPHOTr0 OCTPOBHO-
T'0 CTOJIA) (N0 KOAUYEeCm8y 00VUaouuxcsi)

4 | Ctyn yueHH4yecKku#t (no Koauvecmay 00yuarouuxcs)

(63}

OrserymuTenb

6 | Hocka knaccHas/PenbcoBasi cucteMa ¢ KJIaCCHOM M MHTEPAKTHBHOM JOCKOH (IIporpamMmm-
HOE o0ecreyeHne, MPOEKTOp, KPEIJICHUST B KOMITJIEKTE)/HHTEPaKTHBHOM MaHeNbio (TIpo-
rpaMMHOE 00eCIIeYeHNE B KOMILJIEKTE)

Cron ¢ smMKaMHy JJ1s XpaHEHUs/TyMOoil (pabouee mecmo npenodasameris)

7
8 | Kpecino oducHoe (pabouee mecmo npenooasamens)
9 | locka mpo6koBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (yCTpOMCTBO) JIJIsl 3aTEMHEHUST OKOH

11 | llIxad BHITSKHON NaHOPAMHBIN

12 | lIxad mis xpaHeHHs y4eOHBIX TOCOOHIA

13 | AnTeuka yHUBepcaIbHAs U1l OKa3aHUS IEPBOM MEIMIIMHCKOW TOMOIITN

TexHu4ecKHe cpeacraa

1 | MHorodyHKIMOHaJIBHOE YCTPONCTBO/TIPUHTED

2 | IHTepaKkTUBHBINA MPOrpaMMHO-aNnapaTHbIN KOMIUIEKC MOOMIIbHBINA WIINM CTallMOHAPHBIHI
(mporpammHoe o0ecnieueHue, IpoeKTop, KpemiieHue B komiiekre)/PenapcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM JOCKOI (mporpaMMHoOe oOecrieueHue, IpoeKTop, KperaeHne
B KOMIUIEKTE )/MHTEPaKTUBHOM MaHeNbo (MIPOrpaMMHOE 00eCieueHUE B KOMIUIEKTE)

3 | IlepcoHasibHBIN KOMIIBIOTED € TIepUdepueii/HOyTOYK (JIMIEH3UOHHOE IPOTPAMMHOE
obecrieuenre, 00pa3oBaTeNbHBI KOHTEHT U CUCTEMA 3alTUTHI OT BPEAOHOCHOM HHGOP-
Malliu, IporpaMMHoe o0ecriedeHue s H(poBoi 1abopaTopuu, ¢ BO3SMOKHOCTBIO OH-
JIalH-0TPOCa)

DJICKTPOHHBIE CPEACTBA 00y4YeHH s

1 | DnextponHsbIe cpencTBa oOyueHus/MurepakTuBHbIE TOcOOMs/OHIaH-KYPCHI (10 pazoe-
Jlam paboueil npo2pammol)

JleMOHCTpallMOHHBIE Y4eOHO-HATISAHbIE 10CO0OHS

[EY

| CnoBapu, ClIPaBOYHUKH, SHIUKIIONEUS (10 XUMUYECKUM HAYKAM)




2

Kommmrext IMOPTPETOB BECIIMKNUX XUMHUKOB

3

ITocoOust HATIAMHON SKCITO3ULINN

4

[Tepuonnueckas cucrema xumudeckux sneMenToB J[.M. Menneneera

ClIeIII/IaJII/I3I/Ip0BaHHaH Me0eIb H CHCTEMbI XPaHCHUSA QA XHUMHYeCKOoil ﬂaﬁopaTopml

1

JlaGopaTopHBIN OCTPOBHOM CTOJI (IByXCTOPOHHUH, C 3alITUTHBIM, XUMOCTOMKHUM U TEPMO-
CTOMKHM MOKPBITUEM, HAJICTOJIHEM, C IMOJICBETKON U 3JEKTPUUECKUMH PO3ETKAMH, 1101~
BOJKOM U OTBEJIEHUEM BOJIbI, U CAHTEXHUKON)

N

Ctyn 1abopaTOpHBIN, PETYIUPYEMBIH 110 BHICOTE

Crout 1ab0opaTOpHBIN IEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MTOKPBITUEM, PAKOBUHOM, ITOABOIKON U OTBEJICHUEM BOJIbl, CAHTEXHUKOM, JIEKTPUUECKHU-
MU PO3ETKAMH, ABTOMATAMH aBapUITHOTO OTKJIFOUEHHS TOKA)

Ctox 1abopaToOpHBINA 1EMOHCTPAIIMOHHBIN C HAJACTPONKOH (C 3alTUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM )

(6}

CToJ ¢ sImMKaMu JUTsl XpaHEHU s/ TYMOOM

(o]

Kpecino oducnoe

\l

Oruerymmuresnb

JleMoOHCTpanMoHHOe 000pyA0BaHKMe M IPUOOPHI 1Jisl KaONHeTa H JIadopaTOpuH

Becsl anextponnbie ¢ USB-nepexoaHukom

Cronuk MO ABEMHBIN

IenTpudyra nemoHCcTparMoHHAs

IlITaTuB 1EMOHCTPALIMOHHBIN

Anmnapat AJisi IPOBEAEHUS XUMUYECKUX PEAKIUNA

Anmnapat Kunna

OBIMOMETP

['openka yHuBepcaibHas

OO N0 A|IWIN -

[Tpubop 1t UITFOCTPAIIH 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIHil OT YCIOBUM
OKpY>Karolleu CpeJibl

10 | HaGop nuist siexTponnsa 1eMOHCTPAIIMOHHBIH

11 | [IpuGop A5t ONBITOB IO XMMHUU C SIEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12 HpI/I60p AJIL OKUCJICHUS CITUPTA HAJl MCIHBIM KaTaJIM3aTOPOM

13 | ITpuGop aJis OTydEHUS TAJTOUI0OATKAHOB JCMOHCTPAIMOHHBIN

14 | IlpuGop ass nosydyeHUs: paCTBOPUMBIX BEILIECTB B TBEPJIOM BHJIE

15 | YcranoBka a5 QUIBTPOBAHUS O] BAKYYMOM

16 | [Ipubop nnst onpesenieHnst cocTaBa BO3Iyxa

17 | 'a3oanannM3aTop KUCI0pOJa U TOKCUYHBIX I'a30B ¢ HU(POBOI MHAMKALIMEH MTOKazaTesei

18 | IIpubop ayst MILTIOCTPAIIMY 3aKOHA COXPAHEHHUSI MACChl BEIIECTB

19 | YcranoBka JJIL TICPETOHKU BCIICCTB

20 | bapomerp-anepous

21 | HaGop 1uist n3y4eHust BOJOPOJHON SHEPTeTHKH

22 | pH-meTpsl (Oonoanumenvhoe éapuamugroe obopyodosanue)

JlaGopaTopHo-TeXHOJIOrHYecKOe 000py/10BaHNe 15l KAOUHETA U JIAG0paTOpHH

[TpuGop [u1st moTy4eHHs raJIoUJOATKAHOB U CJIOXKHBIX 3(UPOB J1a0OpaTOPHBI

Konbonarpesareinn

DNEKTPOIUIMTKA

banst koMOuHMpOBaHHAas JJabopaTopHast

Becrhr JJI CBIMTYYUX MaTCpraloB

[TpuGop 11t mosTy4eHus ra3on

CrnupToBka J1abopaTopHast

MarnuTtHas Memaika

OO |N|O|OA|IWIN| -

Muxkpockon 1uppoBoi ¢ pyKOBOJCTBOM I0JIb30BATENS M TOCOOMEM ISl yJalIuXcs

[EY
o

HaGop mist unctku onTuku

[
[

HaGop nocy il 1711 peakTHBOB

[EY
N

HaGop mocynbl 1 mpuHaAIeKHOCTEH 7151 paOOTHI ¢ MaJTBIMH KOJIMYECTBAMH BEIIECTB




13

Habop npuHaiesxxHocTel y1si MOHTaKa TPOCTEUIITUX PUOOPOB 110 XMMHUH

Habop mocyiel v puHAJIKHOCTEH U3 ponuiaeHa (MUKPOIabopaTopusi)

JlabopaTropHasi XuMHYeCKasi MOCY/AA isi Ka0MHeTa U J1adopaTopuu

KoMIIexT k010 1eMOHCTPaIIMOHHBIX

Ha6op npobok pe3snHOBBIX

[Tepexon CTEKIISTHHBIN

ITpobupxka Bropua

IIpoGupka nByXKoJeHHAas!

CoeIMHUTEND CTEKIISTHHBIN

3aXuM BUHTOBOU

3axxuM Mopa

OO |N|O|O1 AW IN -

HInadr cCHIIMKOHOBEIN

[Eny
o

KoMmimiekT cTekIIstHHON IMOCyAbl HA mnmbax HCMOHCTpaHHOHHBIﬁ

[
[

Jlo3upyroiiee ycTpoicTBO (MEXaHUYECKOE)

=
N

KommuekT 3 nenwmii u3 kepamuku, Gapdopa u dasaca

=
w

Kommuiekt sokek happopoBbIx

H
S

Kommmrext MCPHBIX K0JIO Majoro o0bemMa

[ERY
ol

KoMIuiekT MepHBIX K010

=
D

Kommuekt MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

-
\l

Kommunexr MCPHBIX HUJIMHAPOB CTCKIISIHHBIX

[EY
(00]

Kommext BOPOHOK CTCKIIAHHBIX

=
(o)

KomirexkT nmuneTox

N
o

KoMIUIEKT cTakaHOB IIJIACTUKOBBIX/CTEKIITHHBIX

N
[

KominiekT ctakaHoB XMMHYECKUX MCPHBIX

N
N

KomiiekT ctakaH4nKoB JJIA B3BCIIIMBAHUA

N
w

Kommext CTYIIOK C ICCTUKaMH

N
~

Ha6op mmareneii

N
ol

Hab6op nurIIeTOB

N
[op}

Hab6op yamex [Terpu

N
Ry

TpyOka creknsiHHas

N
(e}

OKcHuKaTop

N
©

Yama KpUCTAJJIN3allMOHHAA

w
o

IIumiel TUTEIbHBIC

w
e

broperka

w
N

[IpoGupka

w
w

banka mox PCAKTHUBBI ITOJIMDTUIICHOBAA

w
~

baHka noj peakTuBbI CTEKJIIHHAs U3 TEMHOTO CTEKJIA C IPUTEPTOMN MPOOKOI

w
o1

HaGop CKJISIHOK 1J1s1 paCTBOPOB PEaKTUBOB

w
(o3}

ITamouka cTekiIsaHHAs

w
hy]

[ItatuB nmst mpoOUpPOK

w
oo

Kommnexkr CpCACTB IJIA HHHHBHHyaHLHOﬁ 3alllUThI

w
(o]

Kommekt repmomeTpoB

N
o

CyI_HI/IJ'IBHaSI MaHCJIb JJId IMOCYAbI

N
(W

OunbpTpoBaNibHAsA Oymara/puiabTpbl OyMaXKHBIE (00ONOIHUMENbHOE 8APUAMUBHOE 000DV~

dosaHue)

Mogesan (00beMHBIE M TUIOCKHE), HATYPaJIbHbIE 00beKThI (KOJIEKIIHN, XMMUYEeCKHE pe-

AKTUBBI) /I Ka0MHeTa U J1a0opaTopuu

Kommiext Mozeaen KPUCTATNIMYCCKUX PCHICTOK

Mopenb MOJIeKyIIbl OeliKa

HaGop I MOACTIMPOBAHUS CTPOCHUA HCOPTaHUYCCKUX BCHICCTB

HaGop my1st MmonenupoBaHusi CTPOSHUSI OPTAHNYECKUX BEIIECTB

OB WN|-

HaGop I MOACTIMPOBAHUS CTPOCHUA aTOMOB U MOJICKYIJI




6 | Habop st MozennpoBaHust 3J1€KTPOHHOTO CTPOEHUSI aTOMOB
7 | KoMmaekT KoIeKiuii
8 | KoMmiekT XuMH4eCKIX PeakTHBOB
Oo0opynoBaHue JadOPAHTCKOI KaOUHeTa XUMUM
1 | Cron ¢ smmkaMu JUIsi XpaHEHHU s/ TYMOOM
2 | Kpecno oducnoe
3 | Cton nabopaTOpHBIIl MOSUHBII
4 | CymmunbHas naHesnb JUist OCYbl
5 | HIxad mist xpaHeHHs y4eOHBIX TOCOOHIA
6 | kad nns xpaHeHHUs] XUMUYECKUX PEAKTHBOB
7 | xad nns xpanerust 1ab0PaTOPHON OCYIBI/TIPUOOPOB
8 | llIkad BeITSDKHOU
9 | JlabopaHTCKu#i CTOJ
10 | Ctyn naGopaTopHBIid, peryIupyeMblii IO BBICOTE
11 | DnexTpuyecKuil akBaIUCTHILISTOP
12 | lxad cymmibHbIN
13 | Pe3uHOBbIC IEpUaTKH
14 | Komruiekt epieil 1Ji MbIThsl 7a00PAaTOPHOM MOCY/IbI

3.2. UupopmannoHHOe o0ecniedeHre peaJn3alui NPOrpaMmMbl

s peanu3zanuy mporpaMMbl TUCHUTUTUHBI OMOIMOTEYHBIA (OHNT 00pa3oBaTEIHLHOM OpraHu3a-
MU JOJDKEH UMETh TeYaTHbIe W/WIH 3JIEKTPOHHBIE YUeOHUKU U pa3pabOTaHHBIE B KOMILIEKTE C HUMH
yaeOHbIe TocoOust (TIpu HAIUYWH), JOMYIICHHBIE K UCTIOIh30BAHUIO TIPH pPeasih3aIlui 00pa30BaTeIbHBIX
IIpOrpamMM CpeAHEro NnpodeccHoHaIbHOTro 00pa30BaHMsl, pealn3yeMbIX Ha 06a3e OCHOBHOIO o01ero oo-
pa3oBaHusl.
[Tpu peanuzanuu NporpaMMbl TUCIUTUTMHBI BO3SMOYKHO HCIIOJIb30BaHUE AJIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB, JOMYIIEHHBIX K UCIOIb30BaHUIO NP peaTu3aliii 00pa30BaTEIbHBIX POTPAMM CPEIHET0
ob1ero oopazoBaHus

PexoMenayemblie neyaTHbIe U3AAHHUA 10 PeaJH3aNUU 001e00pPa30BaTeIbHOM TUCHMITIUHBI

OcHOBHbIE NeYaTHbIE U3TAHUS

1. Pymsutuc I'.E. Xumus: 6a30BbIi ypoBeHb: YUeOHUK /7151 00pa3oBaTeIbHBIX OpraHU3aIuii, pea-
JU3YIOLMX 00pa3oBaTesbHbIE MPOrPaMMBI CpefHero nmpodeccuoHaabHoro oopazosanus /I.E.
Pynzutuc, ®@.I'. ®enpaman. — Mocksa: [Ipocsenienue,2024.

2. Audunorenona, M. B. Xumus: yueOHUK U MPAKTUKYM JJISI CPEIHETO NMPO(EeCcCHOHAIBHOTO 00-
pasoBanus / . B. Aupunorenona, A. B. ba6kos, B. A. Ilonkos. — 2-e u3a., ucnp. u gon. — MockBa:
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1 IIOATOTOBKA K MHTCPHET-OJIMMITUAJIC 110 HAHOTCXHOJIOTHUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS1 OBIIIEOBPA-
30BATEJBbHOU JUCHUIIVINHBI

KoHTponb 1 o1ieHKa pe3ynbTaToB OCBOCHHS 00111e00pa30BaTeNbHON TUCIUIUTMHBI PACKPBIBAIOT-
csl uepe3 AUCLUIIMHAPHBIE Pe3yJIbTaThl, HAalpaBJIeHHbIe HA (OPMUPOBAHKE OOIIMX U MPOPECCHOHATb-
HBIX KOMIETEHIIMH N0 pa3/iesiaM U TEMaM COJIep KaHMsl yueOHOro MaTepHara.

Oob6masi/mpodeccnoHabHaAsA KOMIIETEH- Pasnen/Tema Tun OLIEHOHBIX Mepo-
s npusTHil

OK 01. Beibupats criocoObI pemienus 3a- | Tema 1.1-1.7

nad npo(hecCUOHATLHOM NesTEIIbHOCTH Tema 2.1,2.2

MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaMm | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 VeIl onpoc
Tema 6.1 Pemenune pacuéTHBIX 3a/1a4
Tema 7.1 HaOmronenue 3a xoxoM
Tema 8.1 BBIIIOJIHEHHS IPAKTHKO-

OK 02. Mcnonbs30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, OpPUEHTUPOBAHHBIX 3aJaHUN

CpezcTBa MOUCKa, aHau3a U uaTepnpera- | 1.6, 1.7 [IpencraBnenue pe3ynpra-

nuu nHGOopMauu, 1 ”HGOPMAITMOHHBIC Tema 2.1,2.2 TOB

TEXHOJIOTHH JJIs BHITIOJIHEHUS 3a7a4 ipo- | Tema 4.1, 4.2 MPaKTHYECKUX U Jabopa-

(heccuoHanbHOM NeSTENbHOCTH Tema 5.2-5.4 TOpHBIX pabot [IpoBenenue
Tema 6.1 XUMHYECKOI0 IKCIIEPUMEH-
Tema 7.1 Ta
Tema 8.1 Brinonnenue

OK 04. Tema 1.7 KOHTPOJbHBIX

D¢ dexTrBHO B3aMMOeHcTBOBATH U pabo- | Tema 2.1,2.2 pabor mo

TaTh B KOJUIEKTUBE M KOMAHJIE Tema 4.1, 4.2 pasnenam JUCIUTUIMHBI
Tema 5.2-5.4 O1eHKa caMOCTOSITENBHO
Tema 6.1 BBINOJHEHHBIX 3aJaHUI
Tema 7.1 3amura peneHus Kenc-
Tema 8.1 3a1ad4 (¢ yueTom Oymymein

OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 npodeccCuoHaIbHOM

OKpY KaloIen cpebl, pecypcocoepexe- Tema 5.1 JeSTETLHOCTH)

HUIO, IPUMEHATh 3HAaHUA 00 U3MEHEHUHU Tema 8.1 Beinonnenue 3aanui mpo-

KJIMMaTa, MPUHIIUITEI OSPEKITUBOTO TPOM3- MEXYTOYHOH aTTecTaruu

BOJACTBA, 23 (HEeKTUBHO JEHCTBOBATH B

YpE3BBIYANHBIX CHTYAITHSIX
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