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[NOACHUTEJIBHAA 3AIINCKA

[Iporpamma o0011e00pa3zoBaTenbHON y4eOHONW MUCHUIUIMHBL «XUMHS» TpeHa3HaYeHa
JUISI U3YYEHHs] XUMHUHU B KOJUIE/DKE MPU peanu3aiud 00pa30BaTeIbHOW MPOTPaMMbI CPEIHETrO
oOmiero o0pa3oBaHMs B Mpeieiax OCBOCHUS OCHOBHOM MpodecCHOHAIBHON 00pa3oBaTelbHOM
nporpamMmbl CITO 15.02.18 TexHuueckas skcrutyaTauusi U o0CayKMBaHHE pOOOTU3UPOBAHHOTO
MIPOU3BO/ICTBA (IO OTpacisiM) Ha 0a3e OCHOBHOTO 00IIero o0pa3oBaHus MPH MOJATOTOBKE CHEIH-
QJIMCTOB CPEHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii ®I'OC cpennero obmiero oopazoBanus,
MPEABSBISIEMBIX K CTPYKTYpPE, COJEPKAHHUIO U PE3yJbTaTaM OCBOCHUS Y4€OHOUN JAMCIUIUIMHBI
«Xumust»y, GI'OC CIIO 15.02.18 Texnuueckas 3KCIUTyaTalds U OOCITY)XKUBaHHE POOOTU3UPO-
BAaHHOTO TPOM3BOJICTBA (110 OTPACIsIM) B COOTBETCTBHHM C PeKOMEHIAlMAMH MO OpraHu3aiuu
MIOJTyYEeHHUsI CPETHETO 001Iero 00pa3oBaHus B Mpeaeax OCBOCHHUST 00pa30BaTENbHBIX IPOTPaMM
cpenHero mpodeccuoHanTbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIEero 00pa3oBaHUs C YIETOM
TpeOoBaHU (elepaabHBIX TOCYJapCTBEHHBIX O0pa30BaTENIbHBIX CTAHAAPTOB U IOIy4aeMOM
CHEIUAIFHOCTH CpeHero npodeccuoHaIbHOr0 00pa3oBanus (mucbMo JlemapraMeHnTa rocynap-
CTBEHHOW MOJMTUKH B cepe moaroroBku padounx kajapos u IO Munobpnayku Poccun ot
17.03.2015 Ne 06-259).

B mporpamMmy BKIIIOUEHO coJep)KaHHWe, HaNpaBlIeHHOE Ha (JOPMHUpPOBAHHE Y CTYICHTOB
KOMIIETEHINH, HeoOxoanuMbIX i1 KadecTBeHHOro ocsoenuss OITOIT CIIO na 6a3e oCHOBHOTO
oOmiero o0pa3oBaHus € MOJIYYEHHUEM CPETHETro OOIIero o0pa3oBaHus; IPOrpaMMBbl MOATOTOBKH
cnernanuctoB cpennero 38ena (IIICC3).

[IporpaMmmMa MOKET HCTIONB30BATHCS APYTUMHU MPOGECCHOHATHHBIMEI 00pa30BaTEeIbHBIMU
OpraHU3AIUsAMH, PEATU3YIOMUMHA 00pa30BaTEIbHYI0 MPOrpaMMy CpeaHero olmiero oOpa3oBa-
Hus B npenenax ocoeHust OIOIT CITO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHus MPOTPAMMBbI
MOJITOTOBKHM CIieHaancToB cpearero 3sena ([IICC3).



OBIIASI XAPAKTEPUCTHUKA YYEFHOU JUCHUTIIAHBI «XUMMUST»

XUMHUS - 9TO HayKa O BEIIECTBAX, X COCTABE M CTPOCHHHU, CBOWCTBAX U IPEBPAIICHHUSX,
3HAYEHUN XUMHUYECKHX BEIIECTB, MATEPHUAJTIOB U MPOIECCOB B MPAKTHUYECKOMN JIEATEIHHOCTH Ye-
JIOBEKa.

Conepxanue 0011e00pa30BaTSIIBHON YIeOHOH AMCIUTUTHHBI «XHUMUS» HAIpPaBICHO Ha
YCBOCHHE OOYUAIOIIMMHUCS OCHOBHBIX MOHSTHI, 3aKOHOB ¥ TEOPUH XUMUU; OBJIAJICHUE YMCHH SI-
MU HaOJIOJIaTh XUMUYECKUE SIBJICHHS, MPOBOJUTH XUMHYECKUU DKCIECPUMEHT, MPOU3BOIHUTH
pacdeTsl HA OCHOBE XUMHUYECKUX (POPMYJII BEIIECTB U ypaBHEHUH XUMUYICCKUX PEAKITHIA.

B mporecce u3ydeHusI XUMUU Y 00yUJaIONIUXCS PA3BUBAIOTCS MMO3HABATEIIBHBIC HHTEPECHI
U MHTEJUIEKTYyaJIbHbIE€ CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIbHbIE MPUOOPETEHUS 3HAHUI
M0 XUMHU B COOTBETCTBHH C BO3HUKAIONIUMU KU3HEHHBIMU MPOOIeMaMu, BOCITUTHIBACTCS Oe-
PEKHOE OTHOIICHUS K TPUpPOe, TOHUMAaHHE 3I0pOBOTO 00pa3a )KU3HH, HE0OX0AUMOCTH TIPEy-
MIPESKJICHUS SIBIICHUH, HAHOCSIIMX BPE 3I0POBBIO M OKpyXkaromiei cpene. OHU OCBaMBArOT TIPH-
€MBI TPAMOTHOTO0, 0€30TIaCHOTO HCITOJIB30BAHMSI XUMUICCKUX BEIIECTB U MAaTEPHUAJIOB, P UMCHSI-
€MBIX B OBITY, CEJIbCKOM XO3SIICTBE U Ha TIPOU3BOJICTBE.

B mporiecce n3ydeHuss XUMHHA TEOPETUUISCKUE CBEICHUS JOTOJHSIOTCS IEMOHCTPAIIHSIMH,
7a00pPaTOPHBIMU OIBITAMH W TPAKTHYECKUMHU 3aHATUSAMU. 3HAYUTEITLHOE MECTO OTBOJUTCS XH-
MHYECKOMY dKcIepuMeHTy. OH OTKPBIBaeT BO3MOYKHOCTH (DOPMHPOBATH Y OOYYAOIINXCS CIIe-
IUATbHBIC TIPEIMETHBIC YMEHUS: padoTaTh C BEIIECTBAMH, BBITOJHSATH MPOCTHIC XHMHYCCKHE
OTIBITBI, YYUTH O€30MTACHOMY H 3KOJIOTHYECKH TPAaMOTHOMY OOpAIEHUIO ¢ BEIIECTBAMU, MaTEPH-
aJIaMH ¥ TIPOIECCaMK B OBITY M Ha IPOU3BOJICTBE.

B niporecce u3yueHus XUMuH BaxXHO GOPMHUPOBATH MH(OOPMAMOHHYIO KOMIIETEHTHOCTD
obyvaroruxcsi. [loaToMy mpu opraHu3any caMOCTOSTETLHOM PabOThl HEOOXOAMMO AKIICHTHU-
poBaTh BHUMaHHUE 00yJaromuxcsl Ha morcke nHGopMaIuu B cpeicTBax MaccMmenua, Marepuere,
y4eOHOM M crenualbHON JUTEepaType C COOTBETCTBYIOIIUM O(OPMIIEHHEM U MpeACTaBICHUEM
pe3yabTaToOB.

N3yuenne oOmeoOpa3oBaTenbHON yUeOHOW IUCHUIIIMHBI «XHUMUS» 3aBEPIIACTCS
nmojBe/icHueM HUTOroB B ¢dopme auddepeHInpoBaHHOTO 3a4eTa B paMKaxX MPOMEKYTOUHOH
arrectanuu ctyaeHToB B mporecce ocBoeHus OIIOIT CIIO ¢ mosyueHueM cpeaHero oOIIero
obpazosanus (ITTICC3).



1. MACIHOPT PABOUYEM ITPOT'PAMMBbI YYEBHOM JUCHUTIJINHBI
Xumusa

1.1. O6snacTh NpUMeEHEHUs MPOrPAMMBI

[Tporpamma yueOHOHN NUCIHUIUIMHBI SBJISETCS YAaCThIO MPOTPAMMBbI MOJTOTOBKH CIEIHAIMCTOB
cpennero 3BeHa (I[IIICC3) B coorBercTBHE ¢ PI'OC cpennero obiiero 06pa3oBaHus MO CICIUATBHO-
ctu CIIO 15.02.18 TexHuueckas 3KcIulyatalus U 00CIyKuBaHWE POOOTU3MPOBAHHOIO MPOU3BOICTBA
(mo oTpacimsaM), BXOAALIEHM B COCTaB yKpyNMHEHHOW rpymmbl cnenmanbHocTeir  15.00.00
MAILIMHOCTPOEHME.

1.2. MecTto y4eOHOIi TMCHUILUIMHBI B CTPYKTYpPe OCHOBHOM npodeccnonaibHoii 00pa3oBa-
TeJIbHOW MPOrpaMMblI:

Bxoaut B coctaB o0mux 00s13aTeIbHBIX JJIs1 OCBOSHHSI 00111€00pa30BaTEIbHBIX AUCIHUILINH 110
BceM npoduisim CIIO, u3 mpenmernoit obmactu «EcrectBennsie Haykn» PI'OC cpemnero oobrmiero
o0OpazoBaHwUsl.

1.3. Hean u 3agaum y4yeOHOM AUCHHMIIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHA

y4eOHOii THCHUTIMHBI:

Coneprxanue porpamMMbl « XUMHEsD» HAIIPAaBICHO HA JOCTIDKEHUE CIIEAYIOIIUX IENe:

—  (dopmupoBaHue y 00y4arOmUXCs YMEHHUS OIICHWBATh 3HAYMMOCTh XMMHUYECKOTO 3HaHUS
TUTSL KQXKJIOTO YeJIOBEKa;

—  (opmupoBanue y 00ydaromMXcs IETOCTHOTO MPEICTABICHUS O MUPE U POJIM XHMHHU B CO-
3TaHAHM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHUPA; YMEHUS OOBICHITH OOBEKTHI
W IIPOLIECCHl OKPYKAIOWIEW JEHCTBUTEIBHOCTU: MPUPOTHOM, COLHUAIBHOM, KYJIbTYPHOU,
TEXHUYECKOU CPEeIIbl, — HMCIIONB3YS JUIS ATOTO XUMHYECKUE 3HAHMUS;

— pa3BuUTHE y OOyYaIOMIMXCS YMEHHH pa3indarh (DakThl U OLIEHKH, CPAaBHUBATH OIICHOYHBIE
BBIBOJIBI, BUJIETh MX CBSI3b C KPUTEPUSIMHU OIICHOK U CBS3b KPUTEPHEB C OMPEICICHHON CH-
CTEMOM IIEHHOCTEH, POpMYIUpPOBaTh U 0O0CHOBBIBATH COOCTBEHHYIO TIO3HUIIUIO;

— mpuoOpeTeHrne 00yJaronMMHUCS OTbITa Pa3HOOOPa3HOHN JEATENHHOCTH, MMO3HAHUSI U CaMO-
MO3HAHHUS; KJIIOYEBBIX HABBIKOB, UMEIOLIUX YHUBEPCAIbHOE 3HAYECHUE JUI PAa3IUYHbIX BU-
JIOB JEATENbHOCTU (HAaBBIKOB PeLIeHUs MpoOieM, MPUHATUS PEeIIeHUH, ONUCKa, aHaIu3a U
00paboTkH MHPOpPMALIMK, KOMMYHUKAaTUBHBIX HABBIKOB, HABBIKOB M3MEPEHUH, COTPYIHU-
4yecTBa, 0€301macHOTO OOpaIIeHus ¢ BEIECTBAMHU B MIOBCETHEBHOM KU3HH).

OcBoeHue cozepkaHus yueOHOHN AUCHUIIIINHBI « XUMHUsD», 00€CIIEUNBACT JOCTHXKEHUE CTYCH-

TaMH CIEAYIOLUX PE3yIbTaTOB:

*  JIMYHOCTHBIX:

— YyBCTBO TOPJOCTH U YBAXKEHMsI K UCTOPUU U JOCTUKEHHUAM OTEUECTBEHHON XMMMUYECKOH
HayK{; XUMUYECKH I'PaMOTHOE IIOBEJEHNE B MPO(ECCUOHAIBHOMN eATENIbHOCTH U B OBITY
pu 0OpalLEHUH C XUMHUYECKUMHU BELIECTBAMU, MaTepralaMH U IIPOLECCaMU;

— TOTOBHOCTb K NPOJOJDKEHUIO 00pa30BaHMs M IOBBINICHUS KBaIM(UKauU B U30paHHON
npoeccuOHaNbHON JEATeNbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIe-
TEHIUI B 3TOM;

—  yYMEHHUE UCIMOJb30BaTh JOCTHKEHHS] COBPEMEHHOW XUMUYECKON HAYKU U XUMUYECKUX TeX-
HOJIOTHH JUIsl TOBBIIEHHUS COOCTBEHHOTO HMHTEIUICKTYaJIbHOTO Pa3BUTUS B BBIOpAaHHOM
poeccuoOHaNbHON 1eATEIbHOCTH;

*  MeTanpeAMeTHBIX:

—  HCHOJIb30BaHME PA3JIMYHBIX BUIA0B MO3HABATEIBHON NEATEILHOCTH U OCHOBHBIX MHTEJIEK-
TyaJbHBIX onepanuii (MOCTaHOBKHU 3aJauu, (OpPMyJIMPOBAHUS TUIIOTE3, aHAJIN3a U CUHTE3a,
CpaBHEHUs, 0000IEHHs], CHCTEMATU3allK, BBISBICHUS NPUUYMHHO-CIIEACTBEHHBIX CBs3el,
MOKCKA aHAJIOToB, (POPMYIMPOBAHUS BBIBOJIOB) JUISl PELIEHHUs MOCTABICHHOM 3a/1a4M, MpHU-
MEHEHHE OCHOBHBIX METO/I0B MO3HaHUS (HAOII0EHHs], HAYyYHOT'O SKCIIEPUMEHTA) I U3Y-
YEeHHUsl Pa3IMYHBIX CTOPOH XUMUYECKUX OOBEKTOB M MPOLECCOB, ¢ KOTOPHIMU BO3HUKAET
HE00X0AMMOCTh CTAJIKUBATHCS B PO ECCHOHATBLHOU cdepe;

—  HCHOJIb30BaHME Pa3IMYHBIX MCTOUYHUKOB JJIS MOJIydeHUs] XUMHUECKOW MH(pOpMaLnuu, yme-
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HUE OIICHUTH €€ JIOCTOBEPHOCTH JJIsl JOCTIKEHHUsSI XOPOIIMX Pe3ylbTaTOB B MpodeccHo-
HabHOU cepe;

NpeIMeTHBIX:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O MECT€ XMMHUHU B COBPEMEHHOUW HAyYHOW KapTUHE
MUpa; TOHUMAaHUE POJIM XUMUHU B (JOPMHUPOBAHUU KPYro30pa U (PyHKIMOHAIHHON IpamMoT-
HOCTH 4€JIOBEKA JUIS PEIICHUS IIPAKTUYECKUX 3aa4;

BJIAJICHUE OCHOBOIIOJIATAIOIIUMHA XUMUYECKUMU MOHATUAMU, TEOPUAMH, 3aKOHAMHU U 3aKO0-
HOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;
BJIaJICHUE OCHOBHBIMU METOJaMU HAYYHOT'O [TO3HAHUS, UCIOJb3YEMbIMU B XUMMH: HAOIIIO-
JICHUEM, OIMCAHUEM, MU3MEPEHUEM, IKCIEPUMEHTOM; yMeHue o0pabaThiBaTh, OOBICHSITH
pe3yJbTaThl IPOBEJACHHBIX OIBITOB U JEJIaTh BbIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH MpUMeE-
HSATh METO/Ibl TO3HAHUS MPU PELICHUH NPAKTUYECKUX 3a/1a4;

c(OpMHUPOBAHHOCTh YMEHUS J1aBaTh KOJMYECTBEHHbIE OIIEHKU U MTPOU3BOJUTH PACUETHI I10
XUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;

BJIJICHUE MTPaBHJIAMU TEXHUKU 0€30TaCHOCTH MPH MCIIOIb30BAaHUN XMMHUUECKUX BEILIECTB;
c(OpPMUPOBAHHOCTh COOCTBEHHO! MO3UIIMU MO0 OTHOIIEHHIO K XUMUYECKOW MH(pOpMaluy,

MI0JIy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

1.4. Ilnanupyemble pe3yibTaThbl OCBOECHHS 0011e00pa3oBaTeIbHON AUCHHUILUIMHBI B COOT-

BercTrBun ¢ PI'OC CITO u Ha ocHoBe ®I'OC COO

Koa v HaumeHnoBa-
HHe (popMHEpyeMBIX
KOMIIEeTeHI M ii

Ilnanupyembie pe3yabTaTbl 0CBOCHUS M CIUILIMHBI

O6ume!

I_[I/ICIH/IHJII/IHaprIeZ

OK 01. Beibupath
CrocoObI pereHus
3a/1a4 mpodeccuo-
HaJILHOM AeITEIbHO-
CTH MPUMEHUTEIILHO
K pa3jM4HbIM KOH-
TeKCcTaM

B wacrtu TpyaoBoro BocmuTa-
HUS:

- TOTOBHOCTb K TPYyZy, OCO3HaHUE
LIEHHOCTU MAaCTEPCTBA, TPYAOJIIO-
Oue;

- TOTOBHOCTh K AaKTHBHOH Jes-
TEILHOCTH TEXHOJOTHMYECKOH |
COIIMAILHOM HamnpaBJIE€HHOCTH,
CIIOCOOHOCTH WHUIIUUPOBATH,
IJIAHUPOBATh M CaMOCTOATEIIBHO
BBINOJIHATH TaKYIO JI€SITEIbHOCTD;
- MHTEpPeC K pas3nuyHbIM chepam
npoECCHOHAIBHONW  JIeATEIBHO-
CTH,
OBJ1ageHne
y4eOHBIMU
NefCTBUSIMH:
a) 0a3oBble JIOTM4YecKHe JIei-
CTBHA.

- CaMOCTOSITEeNbHO (popmynupo-
BaTh M aKTyaJlM3UpPOBaTh mpoOIie-
My, paccMaTpuBaThb €€ BCECTO-
POHHE;

- YCTaHaBJIMBATh CYHNIECTBEHHBIN

YHHUBepPCAJbHbIMHU
NM03HABATEJIbHbIMHU

- BIJIAJIETh CHUCTEMOM XHUMHUYECKUX 3Ha-
HUHM, KOTOpas BKJIIOYAET: OCHOBOIOJA-
raroniye TMOHSATUS (XUMHUYECKHH 3Je-
MEHT, aToM, OJJEeKTpOHHas 00oJouKa
atoma, s-, p-, d-3JIEKTpPOHHBIE OpOUTAIIH
aTOMOB, HOH, MOJEKYja, BaJEHTHOCTb,
ANEKTPOOTPULIATENILHOCTbD, CTETeHb
OKHUCJICHUS, XUMHUYECKas CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00beM, yr-
JEpOAHBIA  CKeNeT, (PYHKIHMOHAIbHAS
rpymnmna, paavkai, H30Mepusi, U30MEpHI,
FOMOJIOTHYECKUN Psif, TOMOJOIH, YyIje-
BOJIOPOJIbI, KUCJIOPOJ- U a30TcoiAepika-
M€ COEIUHEHHUs], OMOJIOTUYECKU aKTHB-
HBIE BEIECTBa (YIJI€BOJbI, XKHUPBI, O€J-
KH{), MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYIISIPHBIE COEIHHE-
HUS, KPHUCTaJUIMYECKasi pelIeTKa, THUIIbI
XUMHUYECKUX peakuuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC, JK30-H DSHIOTEp-
MUYECKHE, PEaKIMd HOHHOTO OOMeHa),
pPacTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JIICCOIUAITHS,
OKHCIIUTEb, BOCCTAHOBUTEIb, CKOPOCTb

! YxassBatores nmuuHOCTHEIE H MetanpenmetHeie pe3ynsTatel 13 ®I'OC COO (B mocnenneit pexakuuu ot 12.08.2022) B
oTraaronsHON opme, hopMupyemble 001eo0pa3oBaTebHON JUCIUTUTNHON

I[I/ICIH/IHJ'H/IHapHBIG (HPGHMGTHBIG) PE3YIbTAThl YKA3bIBAOTCSA B COOTBETCTBUU C MeTOZ[PIKOfI npernojaBaHus AUCHUIIIINHBI
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NMpU3HAK WJIM OCHOBaHUS IS
CpaBHEHHs, KIacCUPUKAIMH H
000011IeHMS;

- OTIPEEIATH IIeNIU JIeATEIHHOCTH,
3a/laBaTh MapaMeTpbl U KPUTECPUH
HX JIOCTHIKCHHS,

- BBISABIISATH 3aKOHOMEPHOCTH U
IPOTUBOPEUYHNS B paccMaTpuBac-
MBIX SIBJICHHSX;

- BHOCUTh KOPPEKTHBBI B Jes-
TEJIbHOCTh, OIICHUBATh COOTBET-
CTBHE pPE3yabTaTOB IIENISAM, OIle-
HUBATh PUCKH TIOCIEACTBHHA Jesi-
TEJIbHOCTH;

- pa3BUBATh KpPEaTHMBHOE MEIIILIE-
HUE TIPU PEUICHUH KU3HCHHBIX
npooieM

0) 0a3oBbIe HCCJIEI0BATEIbCKHUE
JleficTBUA:

- BJIAJCTh HaBBIKAaMHU y4eOHO-
HCCIIEIOBATENBCKON U MPOEKTHOMU
NEeSTEILHOCTH, HaBBIKAMHU paspe-
IeHUs poOem;

- BBISIBIISTh MIPHYUHHO-
CIICJICTBEHHBIC CBSI3W W aKTyaJH-
3UpOBaTh 3a7ady, BBIJIBUTATh T'H-
MOTe3y €€ pelleHus, HaXOJUTh
apryMEHTBhI Il J0Ka3aTelbCTBa
CBOMX YTBEPXKICHHWH, 3a7aBaTh
rapamMeTpbl U KpUTEPUH PEILICHHS;
- aHAIM3UPOBATh TOJyYECHHBIE B
XO0JIe PEIICHHS 3aJa4yd pe3ysibTa-
Thl, KPUTHYECKH OIICHUBATh WX
JIOCTOBEPHOCTh, TPOTHO3UPOBATH
HW3MEHEHNE B HOBBIX YCIOBHSIX;

- YMETh NEePEHOCUTh 3HAHUSA B TIO-
3HABaTEJIbHYI0 M MPAKTUYECKYIO
00J1aCTH KU3HEICATCILHOCTH;

- yMEeTh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIC UCH, Tpe/IIa-
raTb OPUTHHAJBHBIC MOAXOABl H
pEIICHUS;

- CIIOCOOHOCTh MX HUCITOJIb30BAHMS
B [TO3HABATEIIPHOM U COITUATBHOM
MPAKTHKE

XUMHYECKON PEaKINK, XUMHIECKOe PaB-
HOBECHE), TCOPUH U 3aKOHBI (TCOPUS XU-
MUYECKOTO CTPOCHHUS OPraHMYECKUX Be-
mectB A.M. bytiepoBa, Teopus siiek-
TpOJ'IHTH‘-IGCKOfI aucconuanuu, Iepuo-
nuueckuit 3akon .M. Menpaeneea, 3a-
KOH COXpPaHEHUSI MAacChl), 3aKOHOMEPHO-
CTH, CHUMBOJIMYECKUN S3BIK XHUMHU, (baK-
TOJIOTHYECKUE CBEACHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUU W OE30MacHOM WC-
[OJIL30BAHUN BaKHEHUIIINX HCOpraHuyc-
CKHUX M OpPraHN4YCCKUX BCIUICCTB B 6I)ITy u
MPAKTHYECKOHN JCITeTLHOCTH YETIOBEKA;

- YMCTb BBIABJIATH XapPaKTCPHBIC ITPHU3HA-
KM U B3aMMOCBA3b M3YYCHHBIX HOHSITHfI,
MNPUMCHATE COOTBCTCTBYIOIIUC ITOHATUSA
IIPU OINMCAaHUM CTPOCHMS U CBOMCTB He-
OpPraHN4Y€CKUX U OPraHUYCCKUX BCUICCTB
n ux npeBpameHI/Iﬁ; BBISABJISITH B3aUMO-
CBSI3b XUMUYECKUX 3HAHUU C NOHITHSIMU
U TIPCACTABICHUAMU OPYTUX CCTCCTBCH-
HOHAy4YHBIX IPEAMETOB;

- YMCTH HCIIOJIb30BaTb HAMMCHOBAHUA
XUMHYECKUX COCAMHEHUN MEXKIyHapO-
HOTO COI03a TCOPETHUSCKON W TPUKIIAI-
HOWl XMMHUM M TpUBUAIbHbIC Ha3BaHUS
BaXHEHIINX BEIIEeCTB (ITUJICH, aleTH-
JeH, raunepuH, (GeHon, gopmManbaerum,
YKCYCHAasl KHCIIOTa, TJIMLUH, YTrapHBIHA
ra3, yrjleKucjiblidi ra3, aMMHuak, ramieHas
U3BECTh, HEralieHas: U3BECTb, MUThEBAs
cola W JAPYTHUX), COCTABIATH (POPMYJIBI
HEOPraHUYECKUX U OPraHUYeCKHX Be-
IIECTB, YpPaBHEHUS XMMHUYECKHUX peak-
Ui, OOBACHATH UX CMBICI; TMOJTBEp-
KIATh XapaKTepHble XUMUYECKUE CBOIi-
CTBa BELIECTB COOTBETCTBYIOLIUMHU 3JKC-
NepUMEHTaMU M 3aMUCSAMU YpaBHEHUU
XUMHYECKHUX PEaKIIHii;

- yYMeThb YCTaHaBIUBATh MPHUHAICK-
HOCTb HW3YYEHHBIX HEOPraHMYECKUX U
OpraHMYeCKUX BEIIECTB K OIpe/eseH-
HBIM KJIaccaM M TpYIIaM COEIUHEHMIA,
XapaKTepU30BaTh UX COCTaB U Ba)KHEH-
1K€ CBOMCTBA; OMPEAETATh BUAbBl XHUMHU-
YeCKHX CBsi3ed (KOBaJ€HTHAs, WOHHAs,
METaJIU4ecKasi, BOJOPOJHAsS), THUIIBI
KPUCTAIUTMYECKUX PEIIETOK BEIIECTB;
KIACCU(PHUIIMPOBATh XUMHUYECKHE peaK-
11K

- chopMUpPOBATH MPEACTABICHUSI: O XHU-
MHYECKON COCTABJISIOLIEN €CTECTBEHHO-
HAyYHOW KapTHHBI MUpPA, POJIM XUMUU B
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NO3HAHUU SIBIICHUN MPHUPOJBI, B GOPMH-
POBAHUU MBIIUICHUS U KYJIBTYPBI JTMUHO-
CTH, ee¢ (YHKIHOHAIBHONH TPaMOTHOCTH,
HEOOXOIUMOM JUIsl pEelIeHMs] NpaKTUde-
CKUX 331a4 M 9KOJIOTUYECKH 000CHOBAH-
HOTO OTHOUICHHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM CpelIE;

- YMETb MPOBOJUTH PacUeThl 10 XUMHYe-
cKuM (hopMyrIaM M ypaBHEHUSM XUMUYE-
CKMX PEaKIHid ¢ UCTOJb30BaHueM (pu3u-
YECKHX BEJHYWH, XapaKTEePHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpPMaJIbHbIE YCIIOBHUS)
ra3oB, KOJIMYECTBA BEIECTBA; UCIOJIB30-
BaTh CHUCTEMHBICE XUMHUYECKUE 3HAHUS
JUISL TIPUHSTHS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYallMsIX, CBS3aHHBIX C
BEIIECTBAMU M UX IPUMEHEHUEM

OK 02. Ucnonr3o-
BaTh COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaJli3a U MHTepIpe-
Taluuu uHGopMauu
1 uH(GOPMaLMOHHbBIE
TEXHOJIOTUU JIJISl BBI-
MIOJIHEHHUS 3a7a4
npodecCuoHaTbHOM
JeATebHOCTH

B o0jacTH LHEHHOCTH HAYYHOIO
MO3HAHMUSA:

- c(hopMHpPOBAaHHOCTL MHPOBO3-
3peHusi, COOTBETCTBYIOILErO CO-
BPEMEHHOMY YPOBHIO pa3BHTHS
HayKd U OOIIECTBEHHON NPaKTH-
KA, OCHOBaHHOTO Ha JIHaJiore
KYyJbTYyp, CIIOCOOCTBYIOIIETO OCO-
3HAaHUIO CBOEr0 MecTa B IOJIH-
KYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM
U YHUTaTeNbCKOM KYyJIbTYphl Kak
CpEeACTBA B3aUMOJICHCTBUS MEXKIY
JIOIBMU M NTO3HAHUS MUPA;

- OCO3HaHHME IEHHOCTH Hay4HOMU
NeATeNbHOCTH, TOTOBHOCTh OCY-
IIECTBIIATh MPOEKTHYI0 U HCCle-
JIOBATENIbCKYIO JESTEIbHOCTh HH-
JMBHlyallbHO U B IPYIIIE;

OBjajieHHe YHUBepPCAJIbHBIMHU
Y4eOHbIMH T03HABATEIbHBIMH
NeHCTBUSIMU:

B) padora ¢ undgopmanueii:

- BJAJIeTh HAaBBIKAMHU MOJYYEHUs
uH(GOpPMAaIIMU U3 UCTOYHUKOB Pa3-
HBIX THUIIOB, CaMOCTOSTEIHHO
OCYILIECTBIISITh TIOUCK, aHAIIU3, CH-
CTEMATU3AIUI0 U MUHTEPIPETALUIO
uHGOPMAIIUU Pa3TUYHBIX BUJIOB U
(dhopM mpecTaBICHUS;

- CO3/1aBaTh TE€KCThl B Pa3JIMYHBIX
dbopmarax ¢ ydeToM Ha3HAYEHUS
uHGOpPMAIIMU U LENEBOU ayIuTo-
puu, BbIOMpas  ONTUMAILHYIO
(dhopMy TpelncTaBICHHUS U BU3Yya-

- YMCTH IIJIAaHUPOBATh W BBIIIOJHATL XH-
MUYECKHI SKCIIEPUMEHT (TpeBpalleHus
OpraHn4eCKuXx BCHOICCTB IIPpH HarpeBa-
HUH, TIOJIY4CHUC OTHUJICHA W HU3YUYCHHUC
ero CBOfICTB, KauC€CTBCHHBIC pCAaKIUH Ha
QITBJICTH/IBI, KpaxMall, YKCYCHYIO KHCIIO-
Ty; JIeHaTypauusi O€JKOB INpU Harpena-
HUU, 1IBETHBIE PEaKIHMHU OEJIKOB; MPOBO-
IUTh peaklMH HOHHOTO OOMEHa, orpe-
JENATh CPely BOJHBIX PacTBOPOB, Kade-
CTBEHHBIC peaKIMM Ha cyiabdar-, kapoo-
HaT- U XJIOPUJ-aHUOHBI, HA KaTUOH aMm-
MOHHMSI; pellaTh SKCIEePUMEHTAJIbHbIE
3agaun no teMaM "Metamiel" U "Heme-
Ta/uibl") B COOTBETCTBUU C IpaBUIAMHU
TEXHUKH O€30MacCHOCTH MpU 0OpaIieHuu
C BeIleCTBaMU U JIabOpaTOPHBIM 000py-
JOBaHUEM; TMPEACTaBIATh PE3yAbTaThl
XMUMHUYECKOTO JKCIIepUMeHTa B (opme
3allUCH YPAaBHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BHIBOJBI Ha
OCHOBE ATHX PE3y/IbTaTOB;

- yYMEThb aHaJU3UpPOBaTh XHUMUYECKYIO
uH(pOpPMALIKIO, TIOTYyYaeMyl0 U3 pa3HBIX
HUCTOYHUKOB (CPEICTB MaccoBoi HH)OP-
MaIuu, cetb UHTEpHeT u apyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMU Hay4-
HOTO TO3HAHUS BEIIECTB M XUMHUYECKHX
ABIIEHUH (HaONIo/IeHne, U3MEpPEeHne, dKC-
MEPUMEHT, MOJICTTUPOBAHHE);

- YMETh MPOBOJUTH PACUEThl IO XUMHUYE-
CKUM (opMyTaM U ypaBHEHUSM XUMUYE-
CKUX peaKIHMil ¢ UCIOJIb30BaHUEM (HU3H-
YeCKHX BEJIMYWH, XapaKTePU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
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JHM3aIHH;
- OOCHUBATHL OOCTOBCPHOCTB, JIC-
TUTUMHOCTh MH(pOpPMAINH, €€ CO-
OTBCTCTBHUC IIPABOBBIM U MOpaJjib-
HO-3THYECKUM HOpMaM;

- HCIIOJIB30BaTh CpelcTBa MHQOP-
MAallMOHHBIX W KOMMYHHUKaIlXMOH-
HBIX TEXHOJIOTHH B PEIICHHUU KO-
THUTUBHBIX, KOMMYHHUKAaTHUBHBIX U
OpraHu3allMOHHBIX 3aJad C Co-
OmoneHueM TpeOOBaHUN 3PrOHO-
MMKHM, TEXHHKH O€30IIaCHOCTH,
TUTHEHBI,  pecypcocOepexKeHus,
IMpaBOBBIX W OTUYCCKHUX HOPM,
HOPM HMH(OpMaIMOHHON Oe3zomnac-
HOCTH;

- BJIaI€Th HABBIKAMH pacCIio3HaBa-
HUS U 3alUThl THPOPMAIUH, UH-
(dhopmarmoHHo¥ 0e30macHOCTH
JINYHOCTH,;

Macchl, o0beMa (HOpMallbHbIE YCIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA; HCIOJIB30-
BaTb CHCTEMHBIC XHMMHWYCCKHEC 3HaAHUA
IJId TIPUHATHA peH_IeHI/If/’I B KOHKPCTHBIX
JKU3HCHHBIX CUTyalusaX, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUEM

OK 04. D¢pdexTrBHO
B3aMMO/JICIICTBOBATh
1 paboTaTh B KOJIIEK-
THBE U KOMaH/Ie

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIPHOCTH M CaMOOIIpe-
JIETICHUIO;

-OBJIQJICHUE HaBBIKAMHU Y4EOHO-
HCCIIEI0BATENBCKOM, MPOEKTHOMN U
COITMANBLHOM JICSITCIILHOCTH,
OBjajieHHe YHUBepPCAJIbHBIMHU
KOMMYHUKATHBHBIMHU J1elCTBH-
SIMU:

0) coBMecTHAas AesITeJIbHOCTD.

- MIOHMMAaTh W HCIIOJH30BaTh Ipe-
MMYIIIECTBA KOMaHIHOW W WHIU-
BHUIyaJIbHOU paOOTHI;

- TpUHUMATh I COBMECTHOM
JESITETbHOCTH, OPraHW30BBIBATh U
KOOPJUHHUPOBATH JICHCTBHS TIO €€
JOCTHDKCHHIO: COCTaBJISATh IUJIaH
JNEUCTBUM, pacHpeAcsisiTh POJU C
y4e€TOM MHEHHMH YYaCTHHKOB 00-
CYXJaTh Pe3ylbTaThl COBMECTHOM
paboTHI;

- KOOPJWHHMPOBATH M BBITIOJIHATH
paboTy B YCIOBHSIX pPEabHOTO,
BUPTYQJILHOTO M KOMOMHHPOBAH-
HOTO B3aUMOJICHCTBUS;

- OCYHIECTBISAITb  MO3UTHUBHOE
CTpaTernyecKoe MOBEJCHUE B pa3-
JUYHBIX CHUTYalUsX, TMPOSBISTH
TBOPUYECTBO M BOOOpaKeHUE, ObITH
WHUIIMATUBHBIM

OBjaieHHe YHUBepPCAJTbHBIMHU
peryJIASTHBHbIMM JeHCTBUSIMU:
r) NIPUHATHE ce0s1 M JAPYrUX JIo-

- YyMeTh TUTAHHPOBATh W BBIOJHATH XH-
MUYECKHI SKCIIEPUMEHT (TpeBpaIleHuUs
OpraHWYeCKUX BEIIECTB IIPHU Harpena-
HUW, TIOJy4YeHUE OSTUJICHA W W3yYCHUE
€ro CBOWMCTB, KAYECTBEHHBIC PEAKIINH Ha
aIbACTU/IBI, KpaxMal, YKCYCHYIO KHCIIO-
Ty; JEHaTypamusi OCJIIKOB TPH HarpeBa-
HUU, [IBETHBIC PEAKIMH OEIKOB; MPOBO-
JIUTh PEaKIM¥ HOHHOTO OOMEHa, ompe-
JIEJSITh Cpealy BOJAHBIX PACTBOPOB, Kaue-
CTBEHHBIC pEaKIMM Ha cyiabdar-, kapoo-
HaT- ¥ XJIOPHUI-aHUOHBI, HA KaTHOH aM-
MOHHUS, peIIaTh AKCIIEPUMEHTAJIbHbIE
3agaun no teMaM "Metamel" U "Heme-
Taubl'") B COOTBETCTBHHM C IIpaBUJIAMHU
TEXHUKHA 0€30TaCHOCTH TIPH OOpaIieHun
C BEHIECTBAMH M JIA0OPATOPHBIM 000PY-
JIOBAaHUEM; TPEACTABIATh PE3yJIbTaThI
XUMHUYECKOTO J3KCIepuMeHTa B (opme
3alliCH YPaBHEHUU COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BHIBOJBI Ha
OCHOBE ATHX PE3y/IbTaTOB
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AeH:

- IPUHUMATh MOTHUBBI U apryMeH-
Thl JPYruX JIIOJEH IIPU aHAIIN3E
Pe3yIbTaTOB AEATEILHOCTH;

- IPU3HABATH CBOE MPABO M MPABO
JPYrUX JIIOJIei Ha OMMOKH;

- pa3BHBaTh CIIOCOOHOCTH MTOHHU-
MaTh MU C TIO3ULUH IPYroro Ye-
JIOBEKa;

OK 07. CopneticTBo-
BaTh COXPAHEHUIO
OKpY’Kalollel Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HAHUS
00 U3MEHEHU! KIIH-
Mara, IpUHIUIBI Oe-
PEXIMBOTO IPOU3-
BO/JICTBA, 3 (eKTHB-
HO JIEMCTBOBATH B
Ype3BbIYaHBIX CUTY-
arusax

B obOanacrtu
BOCIIMTAHUS:
- c¢(hOpPMHUPOBAHHOCTH IKOJIOTHYEC-
CKOHM KYJIBTYpBI, IOHUMAHKE BJIH-
SIHUSL COIUAIEHO-PKOHOMHYECKIX
MPOLIECCOB HA COCTOSIHME TpH-
POAHOW W COLMAJIBHOW CpEnBbl,
OCO3HaHHE TI00aIbHOTIO XapakTe-
pa 3KOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBIIE-
HHE JICUCTBUA B OKpYyKaroleu
Cpele Ha OCHOBE 3HAHMS UeEeH
YCTOMYHMBOTO Pa3BUTHSI YeIOBEYe-
CTBA;

AKTHUBHOE HENPUITHE JIEHCTBUM,
MIPUHOCSIINX BpeJ OKPYKaroIlen
cpene;

- YMEHHE MPOTHO3UPOBATH HeOa-
TONPUSITHBIE JKOJIOTUYECKUE TIO-
CIEICTBUS  MNpEeNNpPUHHUMAaEeMbIX
JIEWCTBUM, IPEIOTBPAILATh UX;

- pacuIMpeHue OMbITa JesTeNbHO-
CTH 3KOJIOTUYECKON HarpaBJIeH-
HOCTH;

- OBJIaJICHUE HaBBIKAMU Y4eOHO-
HCCJIEI0BATENIbCKOM, TPOEKTHOMN U
COILIMAJIHOM NIESITEIbHOCTH

IKOJOIrH4eCKoro

- copmupoBaTh IPEACTABICHUS: O XH-
MHYECKOW COCTAaBIIAIOIIEH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUPA, POJIM XMMHUH B
MO3HAHUU SIBIICHUW MPHUPOJBI, B GOPMH-
POBAaHUU MBIIJICHUSA U KYJIBTYPBI JIMYHO-
CTH, €€ (PYHKIIMOHAIHHOU TPAMOTHOCTH,
HEOOXOIUMOM JUIsl pelieHus] MpakTude-
CKHX 3a/1ay M 9KOJOTM4YeCKH 000CHOBAH-
HOTO OTHOIIEHHS K CBOEMY 370POBBIO U
MPUPOJIHON CpeJIE;

- yMeTh COOII0/IaTh MpaBUiia SKOJOTHYe-
CKH 11e1€c000pa3HOro MOBEACHUS B OBITY
U TPYAOBOW NESATENBHOCTH B IENAX CO-
XpaHEHUs! CBOEro 3/I0pOBbS U OKpYXKa-
IOIIE TPUPOJHOM Cpelbl; YYUTHIBATh
OIIACHOCTh BO3JEHCTBUSA HA KUBBIE Op-
raHU3Mbl ONPEJENIEHHBIX BEIIECTB, IIO-
HUMasi CMBICJ TOKa3aTessl MpelneibHON
JOIYCTUMOW KOHIEHTpaluu

IIK 1.3

OcymiecTBIATh JTMarHOCTUKY HE-
UCIPAaBHOCTEH U OTKAa30B y3JIOB U
CUCTEM TPOMBIILIEHHBIX pOOOTOB
U BCTIIOMOTATEIbHBIX MEXaHU3MOB,
U YCTPOHCTB POOOTOTEXHOJIOTH-
YECKUX KOMILIEKCOB
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2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI
2.1. O0beM yueOHOH AMCHUILVIMHBI M BU/bI Y4eOHO# padoThl

Bua yueOHo# paGoThl O0bem
4acoB
MaxkcuMmaJjibHasi ydeOHasi HATpy3Ka (Bcero) 78
Oo0s13aTesibHAS ayIUTOPHAsI y4ueOHAasi HATPY3Ka (Bcero) 76
B TOM YHCIJIE:
nabopaTtopHbIe pPabOTHI 22
IIPAKTHYECKUE 3aHATUA 14
IpodeccnoHaNbHO-OPUEHTUPOBAHHOE COAep:KaHue (coaepsKaHue TMPpH- 4
KJIQJIHOTO0 MOJYJIsT)
Hrorosas arrecraums B hopme qudpepeHnpoBaHHOrO 3a4era 2
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2.2. TemaTu4ecKHuii IJIAH U COIeP:KaAHUE YUEOHOH U CUUIIMHBI «XUMHS»

HaunmeHoBanue Coaepikanue yueOHOro MaTepuaJa, JaboparopHble padoThbl U MPaKTHYECKUE 3aHATHUS, O0bem ®opmu-
pa3aesioB U TeM caMocCTosiTe/IbHAasi padoTa o0y4yarommxcsi, Kypcopasi padora (IIpoeKr) 4yacos pyembie
KOMIIe-
TeHUHH
1 2 3 4
Paspnen 1. OcHoBBI cTpOCHMS 6
BelllecTBa
Tema 1.1. Crpoenue aToMOB Conepxanue yueOHOro Marepuasa 2 OK 01
XUMHYCCKUX SJICMCHTOB 1 1 | CoBpemeHHass MOJENIb CTPOCHUSI aToMa. DJIEeKTpoHHAsi KoHurypamus aroma. Knaccudu-
IPUPO/Ia XUMUYCCKOM CBSI3U KaIlisl XUMHYECKUX JJIEMEHTOB (S-, P-, d-31emenTsl). OCHOBHOE U BO30YKICHHBIE COCTO-
SAHUSI aTOMOB. BasileHTHbIE AJEKTPOHBI. BaneHTHOCTh. DIEKTpOHHAs MPUPOJA XUMHUYE-
CKOM CBSI3U. DJIEKTPOOTPULIATENILHOCTh. BUibl XuMu4ecko cBsA3M (KOBaJIEeHTHAsI, HOHHAs,
MeTaJUTM4ecKas, BOAOPOHAS) U CITOCOOBI ee 00pa30BaHus.
Pemrenye 3aganuii Ha UCIIOJIL30BaHUE XUMUYECKOM CUMBOJIMKYA U Ha3BaHUU COEIUMHEHUN
10 HOMEHKJIaType MEKIyHapOIHOTO COI03a TEOPETUYECKON U MPUKIIAJHON XUMUU U TPH-
BHAJIbHBIX Ha3BaHUM JJIS1 COCTABICHMSI XMMUYECKUX (POPMYJ IBYXaTOMHBIX COECIUHEHUIMA
(oxcumoB, CynbQUAOB, THAPUAOB U T.I1.) U IPYTUX HEOPraHUUECKUX COCTUHEHHUM OTAeN b-
HBIX KJIACCOB.
Pewienue 3ananuii Ha yCTaHOBJIEHUE CBA3U MEXYy CTPOCHHUEM aTOMOB XMMHUYECKHUX 3Jie-
MEHTOB M MEPUOJIUYECKHM U3MEHEHUEM CBOMCTB XMMHUUYECKHX HJIEMEHTOB U MX COEIUHE-
HUI B COOTBETCTBHUU C N0JIOKeHUEM lleproinyeckoi CUCTEMBI.
IIpakTHYecKkne 3aHATHS 2
1 \ CrpoeHue BeniecTsa
Tema 1.2. I[lepuoguuecknii 3a- | CoaepskaHue y4eOHOro MaTrepuasa 2 OK 01
koH u Tabmuua J[.U. Mennene- | 1 | Ilepuoamyeckas cucrema xumuueckux onemeHtoB JIU. MenneneeBa. ®usnueckuii OK 02

€Ba

cmelcn Ilepuognueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B CO-
OTBETCTBHUHU C IOJIOKEHUEM XUMHUYECKOro snaemeHTa B Ilepuomuyeckont cucreme. Mupo-
BO33pEHYECKOE U HaydyHoe 3HaueHue llepuommueckoro 3axkona /[I.M. Menneneesa. IIpo-
rHo3sl .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKHX DJIEMEHTOB.
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PemeHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA XapaKTepU3aALUIO
XUMUYECKHUX JIEMEHTOB «MeTainueckie / HeMeTaNIMIeCKue CBOMCTBA, AIIEKTPOOTPH-
LaTEIbHOCTh XUMHYECKUX JJIEMEHTOB B COOTBETCTBUU C MX DIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOIMUYECKON CHCTEME XUMUYEeCKuX 31neMeHToB /.M. Menneneesa»

Paznen 2. Xumuueckue pe-
aKIuu

10

Tema 2.1. THIBI XUMHYECKUX
peakuui

Conepxxanue yueOHOro Marepuaja

1

KHaCCI/I(l)I/IKaIII/ISI N TUIIBI XUMHUYCCKUX peaKHI/Iﬁ C Y4JaCTHEM HCOPraHU4YCCKUX BCIICCTB.
CocraBiieHH€e ypaBHEHUN pEaKIMil COCTMHEHUS, pa3JI0KCHUS, 3aMEIIeHUs], 0OMEHa, B T.4.
peaKuHﬁ TOpCHUA, OKUCIICHUA-BOCCTAHOBJICHUS.

VYpaBHeHUs OKHUCIIEHUS-BOccTaHOBeHUsA. CTenenb okuciaeHust. OKUCIUTENh U BOCCTaHO-
Butenb. CocTaBlieHue U YpaBHHUBAHUC OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MeE-
TOJIOM DJIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPO/IE,
MMPOU3BOJACTBCHHLIX IMPONECCAX U KUBHEACATCIIbEHOCTU OPTaHN3MOB

KonuuectBeHHble OTHOIIEHUS B XUMHUH. OCHOBHbBIE KOJUYECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTsl MO ypaBHEHUSM XUMHYECKHUX peakiuil. Moyib KaK eMHUIIa KOJMYECTBa Belle-
cTtBa. MonsipHas Macca. 3aKOHBI COXpPaHEHHUsI MAacChl U 3HEprur. 3akoH ABoraapo. Mo-
JsipHBIN 00BbeM ra3oB. OTHOCHUTEIbHAS TUIOTHOCTH T'a30B. PacueTsl Mo ypaBHEHUSIM XUMH-
YEeCKUX peaklUi ¢ MCIOJIb30BAaHUEM Macchl, 00beMa (HOpMajbHbIE YCIOBUS) T'a30B, KO-
JMYECTBA BEUIECTBA

IIpakTHYecKue 3aHATHS

1 | Tumbl XUMHYECKUX peaKImii

OK 01

Tewma 2.2. Dnextponuruueckas
JMICCOLIMAIMS U HOHHBIH 00-
MeH

Conepxanue yueOHOro Marepuasa

1

TeOpI/ISI SHGKTpOHHTquCKOﬁ nuccouuanuu. MoHbI. :‘)HGKTpOJ'II/ITLI, HCOJICKTPOJIMTLI. Pe-
AaKIIMM MOHHOI'O obMena. CocTaBiieHHE peaKHI/Iﬁ HOHHOI'0 0OMEHa IIyTEM COCTABJICHUA UX
INOJIHBIX W COKpAIl€CHHbIX MOHHBIX ypaBHeHHﬁ. KucnoTHo-ocHOBHBIE p€aKuuu. 3aﬂaHI/IH
Ha COCTaBJICHUC MOHHBIX peaKI_II/Iﬁ

JlabopaTopHbie padboThl

1 ‘ Tunel XUMHYECKUX peaKI.[PIfI. Peakuuyu noHHOTO oOMeHa

OK 01
OK 04

Paspnen 3. CtpoeHnue u cBoii-
CTBa HEOPraHUYECKHUX Be-
1IECTB

18
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Tema 3.1. Knaccudukarnus,
HOMEHKJIaTypa U CTPOEHHE He-
OpraHn4e€CKux BCUICCTB

Conepxanue yueOHOro Marepuasa

1

HomenknaTtypa HeopraHMuecKHUX BEILECTB: Ha3BAaHUE BELIECTBA MCXOJA W3 UX XUMMUeE-
CKO# ()OPMYIIBI MIIM COCTABIICHHE XUMHUECKOW (OPMYIIBI MCXO/s M3 HA3BaHUS BEIIECTBA
no mexxayHapoanoi (MIOITAK) wiu TpuBHalibHON HOMEHKIIATYpE.

Pemenne 3amanuii mo kiaccuukanuy, HOMEHKIATYPE U XUMHUUECKUM (GopMmynaM Heop-
raHUYECKUX BEIIECTB PA3JIMYHBIX KJIaccoB (YrapHbIA ras, yrjaeKucibli ra3, aMMuak, ra-
LIeHasi U3BECTh, HEralleHasi U3BECTh, MUTHhEBAs COJIAa U JIPYI'MX): Ha3blBaTh U COCTABIATH
(hopMyJIbl XUMUYECKHX BELIECTB, OMPENEISITh IPUHAAICKHOCTD K KJIaccy.

Ncrounnku xumudeckoi nHdopmaiuu (cpeacTs MaccoBoi HHpopmaruu, cetb UHTepHer
u npyrue). [louck nndopmaimu mo HazBaHUAM, UICHTUPHUKATOPAM, CTPYKTYPHBIM (Pop-
MyJiaM

OK 01
OK 02
K 1.3

Tema 3.2. ®usnko-
XUMHUYECKUE CBOMCTBA HEOP-
TAaHNYCCKUX BCIICCTB

Copep:xaHue y4e0OHOro MmaTepuaja

1

Mertamnsl. O6mue ¢u3nyeckue U XUMHUYECKUe cBoiicTBa MeramioB. CrocoObl momydye-
Hus. [IpuMeHeHne MeTalioB B KOMIBIOTEPHOW TEXHUKE U AJEKTPOHHUKE. 3HAUEHUE Me-
TAJJIOB U HEMETAIJIOB B MPUPOJIE U KU3HEIEATCIIbHOCTH YeJIOBEKa U Opranu3MoB. Kop-
pPO3USI METAJJIOB: BUJIBI KOPPO3UH, CIIOCOOBI 3aIIMTHl METAJUIOB OT KOPPO3UH

Hemeramnel. OOmme ¢u3mdeckne W XUMHUYECKHE CBOWCTBAa HEMETALIOB. THNHYHBIC
cBoiictBa HemeTtauoB IV— VII rpynn. Knaccudukaruss 1 HOMEHKIAaTypa COCIMHEHUM
HemeTaiioB. [IpuMenenue sneMeHToB (KpeMHHI U JIp.) B TOJYIPOBOJHUKOBOM 3IIEKTPO-
HuKke. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYECKHe CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTraHNYECCKUX BCIICCTB (OKCI/II[OB, Ir'uapoK-
CHIO0B, KHUCJIOT, coJieit u I[p) 3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB IMPOCThIX BEIICCTB,
BOJOPOAHBIX COCﬂHHCHHﬁ, BBICIIHUX OKCHUAOB U THAPOKCHAOB.

CocraBnenue ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ C Y4aCTUCM IPOCTHIX U CJIOKHBIX HCOP-
TaHNYCCKHUX BCIICCTB: MCTALJIOB M HCMCTAJIIIOB, OKCHMJOB MCTAJIJIOB, HCMCTAIJIOB U aM-
Q)OTepHLIX QJICMCHTOB; HCOPIraHMYCCKUX KHCJIIOT, OCHOBaHMUHU U aM(bOTeprIX T'MaApOKCH-
J0B; HCOPraHU4ICCKUX COJ'ICI‘/'I, XapaKTCPpU3yromunux ux CBOICTBA.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUUCCKUX 3aJJaHUM Ha CBOﬁCTBa, COCTaB,
IMOJIYYCHUC U 0e30IMacHOE UCMOJIb30BaHNE BAXKHEHIITNX HCOPraHN4YCCKUX BCIICCTB B 6BITy
)51 HpaKTquCKOﬁ ACATCIBHOCTHU YCJIOBCKA

IIpakTHYecKHe 3aHATHA

1 ‘ CBoiicTBa HCOPraHN4YCCKUX BCHICCTB

OK 01
OK 02
I[IK' 1.3
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JlabopaTopHble padoThbl

1

CBolJiCTBa METAJLIOB

2

[Tony4yenue, coOupaHue U pacno3HaBaHHE ra3oB

Tema 3.3. Unentuduxanus
HEOPraHUYECKUX BEIIECTB

Conepxxanue yueOHOro Marepuasa

JlabopaTopHble padoThl

1

‘ Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 Ha I/IIIGHTI/I(i)I/IKaHI/II-O HCOPraHNYCCKUX BCIICCTB

OK 01
OK 02
OK 04

Pasnen 4. CTpoeHnue u cBoii-
CTBA OPraHMYeCcKNX BelleCTB

32

Tema 4.1. Knaccuduxanus,
CTPOEHHE ¥ HOMEHKJIATypa Op-
TaHWYECKHX BEIECTB

Conepxxanue yueOHOro Marepuasa

1

[losiBnenne m pa3BUTHE OpPraHUYECKON XUMHUU Kak Hayku. lIpenMer opraHnueckou Xu-
MUU. MecTo 1 3HaueHne OPraHuYeCcKO XMMUH B CUCTEME €CTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOEHHE KaK MOPSAJOK COCTUHEHHUS aTOMOB B MOJIEKYJE€ COTJIACHO MX Ba-
7neHTHOCTH. OCHOBHBIE TMOJIOKEHUSI TEOPUH XUMHUUYECKOTO CTPOEHHSI OPraHMYeCKHX CO-
equHeHud A.M. bytiiepoBa. YriepoAHslil CKeJIET OPraHWYECKOW MOJEKYJbl. 3aBUCH-
MOCTb CBOMCTB BELIECTB OT XUMUYECKOTO CTPOEHUS MOJIEKy. M3omepus n n3omepsl.
[Tonsarue o pynkumonanbHoi rpynne. Pagukan. [IpuHiumel kimaccudukanuy opraHuye-
CKHX coeIuHeHuH. MexyHapoHasi HOMEHKIATYPa U MPUHLIMIIBI HOMEHKJIATYPBl Opra-
HU4eckux coequHeHuil. [lonarue 06 azorcoaepkKalux COeANHEHHUIX, OMOIOTHYECKH aK-
TUBHBIX BelllecTBax (yIrJIeBOAAX, )KUpax, OeaKax U Ap.), BBICOKOMOJIEKYJISIPHBIX COEIUHE-
HUAX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO).

CocraBieHHe MOJHBIX M COKPAILIEHHBIX CTPYKTYPHBIX (DOpPMYS OpraHMYECKUX BEIIECTB
OTZENbHBIX KJIACCOB, UCIOJb3Yysd UX Ha3BAHUA 110 CUCTEMAaTUYECKOW M TPUBUAJIBHON HO-
MEHKJIaType (3THJIEH, alleTUJIEH, [NIMLEepuH, GeHol, GopManbaerui, yKCycHas KUCIIOTa,
rnuH). Pacdersl mpocreiimieil GpopMyibl OpraHMYECKOM MOJIEKYNbI, UCXOAS U3 3Jie-
MEHTHOTO cocTaBa (B %)

OK 01
I[IK' 1.3

Tewma 4.2. CpolicTBa Opranu-
YECKUX COCTMHEHUIN

Copepxanue yueOHOro Marepuasa

DU3NKO-XUMHUYECKHE CBOMCTBA OpTraHNYCCKUX COCOUHEHHMI OTIEIBbHBIX KIIACCOB (OCO6CHHOCTI/I
KJ'IaCCI/I(l)I/IKaI_[I/II/I W HOMCHKJIATYPBI BHYTPH KJIACCAa; TOMOJIOTHYECKHUIM paa u O6H.I8.$I Q)opMyna;
HU30MCPUs, (1)I/I3I/I‘-ICCKI/IC CBOﬁCTBa; XUMHUYCCKUEC CBOI\/'ICTBa; CITOCOOBI HOJIy‘IeHI/IH)Z

1

— MIPEACIBbHBIC YIIICBOAOPOAbL (aJ'IKaHBI u I_II/IKJ'IOaJ'IKaHLI). FOpeHI/Ie MCTaHa KaK OJHH U3
OCHOBHBIX UCTOYHHKOB TCILJIA B IPOMBIINIJICHHOCTU U 6LITy. CBoiicTBa IMPUPOAHBIX YI'JIC-
BOJOPOAOB, HAXOXKJACHUC B IPUPOAC U TPUMCHCHUC aJIKAHOB

OK 01
OK 02
OK 04
IIK 1.3
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— HENpeAEIbHbIE (AJIKEHBI, AJIKUHBI U AJIKAJMEHbl) U1 apOMaTHUYECKHUE YIIIeBOJOPOabl. I'0-
peHue aleTuIeHa Kak ICTOYHUK BbICOKOTEMIIEPATYPHOIO IJIAMEHH U1 CBAPKU U PE3KU
METAJUIOB

3 | - KUCIOPOACOAepIKAIINE COeTMHEHHS (CIIUPTHI U PEHOIIBI, KApOOHOBBIE KUCIOTHI U d(H-
PBl, aJIbAETU/IBI M KETOHBI, KUPBI, yriieBobl). [IpakTHueckoe nNpuMeHeHNe STHIICHTJIMKO-
a8, ruuepuHa, genona. Ilpumenenue dopmanbaeruia, aleraibAeruaa, YKCyCHONH KHcC-
70Thl. MBlJIa KaK COJIM BBICIIMX KapOOHOBBIX KMCIO0T. Moolue cBoicTBa Mblila

4 | - a30TCcoaepKalIMe COeAMHEHUs (aMMHBI U aMUHOKUCIIOTHI, Oelku). BeicokomMomexymsip-

HbIE COCIUHEHUs (CUHTETHYECKHE M OMOJIOTHYECKH-aKTUBHBIE). MoOHOMEp, MOJMMEp,
CTpYKTypHOE 3BeHO. [lonmuMepusanus 3TUIeHa KaKk OCHOBHOE HAIlPaBJICHUE €r0 UCIOJIb-
3oBaHus. [I[puMeHeHrne MoMMEPOB B KOMITBIOTEPHOM TEXHHUKE M AJIEKTpOHMKE [ eHeTnue-
CKas CBsI3b MEXIY KIaccaMd OpPraHUYeCKUX COCIMHEHUH. PenieHne mnpakTHKO-
OPHEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKUX COCAMHEHUHN OT-
JIeTIbHBIX KJIaCCOB

IIpakTHYecKHe 3aHATHS 6
1 | IlpenenbHble U HeNIpeaeIbHbIE YTIIEBOIOPOIbI
2 | Kucnoponcoaepxaiiue OpraHideckue CoeTMHEeHHsI
3 | A3oTcoepkaliie OpraHn4eckie CoeMHEHUS
JlabopaTopHbie padoThI 14
1 | IlonydyeHue STHIIEHA U U3YYEHHUE €T0 CBOWCTB
2 | CBoiicTBa 3THJIOBOTO CIIUPTA U INIMLIEPUHA
3 | CBoiicTBa aJIbIETUIOB
4 | CBOMCTBA YKCYCHOM KHCJIOTBI
5 | CBoiicTBa IIIOKO3bI, Caxapo3bl U Kpaxmala
6 | CpoiicTBa 6eIKOB
7 | CBoiicTBa NOJUMEPOB
Tema 4.3. Unentudukanus Coaepikanue y4eOHOr0 MaTepuajia 2 OK 01
OpPraHn4cCKuX BCIICCTB, UX 1 | buoopranunueckue coenuHenus. [IpuMenenrne u 6uonoruyeckas poib yriaeBoaoB. Okuc- OK 02
3Ha4YE€HHE U IPUMEHEHHUE B JICHHE YTJIEBOJIOB — UCTOUHUK DHEPTHH )KUBBIX OpraHu3MoB. OOIacTH MPUMEHEHUS aMU- OK 04
OBITOBO¥ M IPOM3BOICTBEHHOM HOKuUCIOT. [IpeBparennst 6enkoB nMuiy B opranuzMe. bruonorndeckune GyHKIMHU OEIKOB. IK 1.3

ACATCIBHOCTH 4YCJIOBCKA

buonoruueckue (I)yHKI_[I/II/I JKUPOB. Poxb Opl"&HPI‘-IGCKOfI XMMHUHU B PCHICHUU HpO6HeM -
1eBoit 0e3omacHocTH. Ponb OpraHquCKOﬁ XMMHUH B pCHICHUUA HpO6HCM 3HCpFCTI/I‘-ICCKOﬁ
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0€3011aCHOCTH, CO3/IJaHMHM HOBBIX MaTE€pPHAajOB, HOBBIX MCTOYHHKOB SHEPTUM (aJIbTEpHA-
TUBHbIE UICTOYHHUKH dHEPrun). OnacHOCTh BO3JCHCTBYS Ha KUBbIE OPraHU3Mbl OpraHuye-
CKUX BEIIECTB OTJENBHBIX KJIACCOB (YIJIEBOJOPOJIBI, CHHPTHI, (PEHOJBI, XJIOPOpPTraHUYE-
CKUE MPOU3BOAHBIE, albJAETH/IbI U JIP.), CMBICII IOKa3aTeNsl NMPEeAEIbHO JOIMYCTUMOM KOH-
LEHTpaluuu

JlabopaTopHble paGoThI

1

Nnentuduxanus opraHnueckux COeANHEHUHN OT/IETbHBIX KJIACCOB OPTAaHUYECKUX COSITH-
HEeHU

Pasznea 5. Kunerndeckue u
TEePMOJAUHAMHNYECKHE 3aK0-
HOMEPHOCTH NMPOTEKAHUSA
XMMHUYECKHUX Peakuuid

Tewma 5.1. CxopocTh XUMHUE-
CKHX PEaKIUH.
XUMHUYECKOE PaBHOBECHUE

Conep:xxanue y4yeOHOro marepuasa

1

CKOpOCTh peakiiy, €€ 3aBUCHMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJBI PEArupyrOIINX
BEIIIECTB, KOHIIEHTPAIIMN PEarupyroIuX BEMICCTB, TEMIIEPATYPhl M TJIOMIAIN PEAKIIUOH-
HOW TOBEpXHOCTH. TermoBbie AG(HEKTh XUMUYECKUX pPEAKIUH. DK30- U IHIAOTEPMHUYEC-
ckue, peaknuu. OOpaTUMOCTh peakiuii. XMMHUYECKOE PABHOBECUE W €r0 CMEIICHUE IO/
JNEHCTBUEM pa3IMUHBIX (AaKTOPOB (KOHIIEHTPAIMS PEAareHTOB WMJIM MPOIYKTOB pPEaKIIUH,
JaBJIeHUE, TEMIIepaTypa) I CO3AaHMs ONTUMAIIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKHUX
nponeccoB. [Tpunnun Jle [latense

Pemienne mpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUN Ha aHaIW3 (PAKTOPOB, BIHUSAIOIMIMX Ha
U3MEHEHUE CKOPOCTH XMMHUYECKON PeaKIuu, B T.4. C MO3UIIUN IKOJOTHYECKH IIEIeCO0 O-
pa3HOro MOBEACHUS B OBITY U TPYJOBOM JIEATEIHHOCTH B LENSIX COXPAHEHHS CBOETO 3/10-
POBbBS M OKPYKAIOIIel MPUPOIHON CpeIbl

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUK Ha IpuMeHeHre npuHiuna Jle-1llarense
JUTsl HaXOJKJICHHUS HAIIPaBJICHHUS CMEIICHUS PAaBHOBECHS XMMHUUYECKOW PEAKIMU U aHAIIU3
(hakTOPOB, BIUSIONINX HA CMEI[EHHE XUMUYECKOT'0 PAaBHOBECHS

IIpakTHYecKHe 3aHATHA

1

TepMOI[I/IHaMI/ILIeCKI/IC 3aKOHOMCEPHOCTU MPOTCKAHHUA XUMHUYCCKUX peaKHHfI. PaBHOBeCHE
XUMHUYCCKUX peaKHHI’I

OK 01
OK 02
IIK 1.3

Pa3nes 6. PacTtBopsl

Tewma 6.1. [lonsitue o pacTBo-

1 | PacTBopenue Kak (u3MKO-xMMHUecKuii mpouecc. PactBopsl. CrOCOGBI IPHUIOTOBIEHHS

N

OK 01

19




pax pactBopoB. PactBopumocTs. MaccoBas 11011 pacTBOpEHHOIo BemiecTBa. CMBICT MOKa3a- OK 02
TeJsI MPEJENIbHO JOMYCTUMOM KOHIIEHTPALMU U €r0 UCIOJIb30BaHUE B OLICHKE 3KOJIOTHYe- OK 07
ckoit Oe3zomacHocTh. IIpaBuia 3KOJOTHYECKH IEIeco00pa3HOro IMOBEICHHS B OBITY U 1.3
TPYAOBOU JIEATEIBHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3JJ0POBbs U OKPYKAIOLLEN MPUpO JI-
HOM CpeJIbl; OMTACHOCTh BO3JICUCTBUS Ha )KUBBIE OPraHU3Mbl ONIPE/ICIICHHBIX BEIIECTB
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUl HAa PAaCTBOPHI, MCIOJb3Yye-
MbI€ B OBITOBOM M TTPOM3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa
Tema 6.2. UccnenoBanue JlabopaTopHbie paboThl 2
CBOICTB pacTBOPOB 1 | [IpuroTtoBieHue pacTBOPOB 3aJaHHOU (MaccoBoOil, %) KOHIEHTpaUU
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaHMe (COepKAHNe TPUKJIATHOT0 MOXYJIS)
Paszpen 7. Xumus B ObITY H 2
NMPOU3BOJACTBEHHOM J1es1-
TeJIbHOCTH YeJIOBEKAa
XuMmus B ObITY U IPOU3BOJI- Conep:xaHue y4eOHOro Marepuaja 2 OK 01
CTBEHHOMU NIEATEILHOCTH YEIIO- 1 | Hoseifmue NOCTMKEHUS XUMUYECKONH HAYKHM M XUMHYECKOW TexXHOJIOTHH. Poias Xumun B OK 02
BEKa o0ecreyeHn! dKOJOTMYeCKOM, SHEPreTUUECKO U MUIEeBON 0€30MaCHOCTH, Pa3BUTUU Me- OK 04
muiiHbl. [IpaBuia moucka u aHaian3a XUMHUUYECKOW MHGOPMAIMH U3 PA3TMYHBIX HUCTOY- OK 07
HUKOB (Hay4Hasi U y4eOHO-Hay4YHas JIUTepaTypa, CpeCTBA MacCOBOM MH(POPMAIIHH, CETh I[IK' 1.3
Hurepner)
2 | Ilouck u aHanu3 KeHCOB O MPUMEHEHUU XMMHUYECKUX BEIIECTB U TEXHOJOTHH C y4eTOM
Oynyuieil mpodeccuoHaIbHON IEATENILHOCTH 10 TeMaM: Ba)KHEHMIIINE CTPOUTENIbHbIE Ma-
TepHalbl, KOHCTPYKIIMOHHBIE MaTepuaibl, MaTepUaibl JJs 3JIEKTPOHUKH, HaHOMAaTepua-
JIBL.
3amura: [IpencraBnenue pe3ynpTaToB pelIeHHs KeHcoB B (opMe MUHHU-AOKIAAA C Ipe-
3eHTanuen
IIpoMe:xxyTOUYHAs aTTecTalUsA NU(.3a4€eT 2
Hroro 78
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3. YCJIOBUS PEAJIM3AIINU YYEBHOM JUCIHUTIINHBI
3.1. O6pa3oBare/ibHbIE TEXHOJIOTHHI
B ydeGHOM mporiecce, TOMUMO TEOPETHUECKOTO OOy4YeHHs, KOTOpoe cocTaBiseT 66,6 %
ayJUTOPHBIX 3aHSATHH, IMIMPOKO WCIOIB3YIOTCS aKTHBHBIC M MHTEPAKTHBHBIC (DOPMBI MTPOBEICHUS
3aHATHIA. B coueTaHnu ¢ BHEAYAUTOPHON CAMOCTOSATEIHHOU paboTO# 3TO criocoOCTBYeT GOpMHUPO-
BAHUIO U Pa3BUTHUIO OOLINX KOMIETEHIIMH 00yJatoInXCsl.

AKTUBHbIE UM MHTEPAKTUBHbBIE (OpPMBI MPOBEJIEHUS 3aHITHHA, UCIOJb3yeMble B yuyeOHOM
mpouecce

Hcnonb3yembie aKTUBHBIC M HHTEPAKTUBHBIC (DOPMBI
MIPOBEJICHUS 3aHSATUI

TO CamocrosrensHas padoTa ¢ TEKCTaMU y4eOHMKA, TOTIOJI-

HUTEJIbHOM JINTEPATYpPOU

113 CeMmuHapcKue 3aHsITHS

CamocrosrenbHas paboTa ¢ TEKCTaMU Y4€OHHKA, TOTIOJI-

HUTEJIbHOM JINTEPATYpOU

1,2 Mo3sroBoii mtypm

Pabora ¢ Tabnaunamu, rpagukamu, cxeMamu

JIP CamocrosTenbHas paboTa ¢ TEKCTaMU y4eOHHKA, TOTIOJI-

HHUTEJIBHOU JIUTEPATYpPOU

[TouckoBas maboparopHas paboTa

Mo3rooit ITypm

Cemectp Bun 3ansartus™

*) TO — teoperudeckoe obyuenue, [13 — npakruueckue 3ausartus, JIP — naboparopHsie 3aHs-
THS

3.2. TpeGoBaHUsA K MUHMMAJIbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecrne4eHH 0

Peanuzanus nporpaMMbl TUCHUILIMHBI TpeOyeT HaIH4UUs yueOHOro kabuHera «XuMH».

O6opynoBanue ydeOHOTO KaOWMHETA: CTOJBI ayJUTOPHBIE, YUCHUUYECKHE CTyJbs, [leproan-
YyecKas CHCTeMa XUMHU4YecKuX 3yiemenToB J[.M.MennaeneeBa, 1ocka MenoBasi.

O6opynoBanue 1adopaTopuu B paboUYrx MeCT JabopaTOPUU: CTOJIBI JaOOPATOPHBIE, YUCHHU-
YeCKHUEe CTYIbsI, MKa(bl Ui XpaHEHUS! XUMUUYECKUX PEAKTUBOB, MIKA(BI AJIS XPAaHEHUS] XUMUYECKOM
MOCY/IbI, METa/NInYecKue ceiidpl s XpaHEHUsI XUMUYECKUX PEaKTUBOB, BBHITSKHOU mikad, [lepuo-
Myueckas cucreMa xumuueckux snemeHnToB J[.M.MenneneeBa, nocka MeaoBasi, CpeiCTBa MOKAPHOM
0€301acHOCTH.

Texuuueckue cpeacTBa 0Oy4eHHs: KOMIIBIOTEP, MOJKIIOUYEHHBIN B JIOKaJbHYIO CETh C BO3-
MO>KHOCTBIO BBIXOJIa B UHTEPHET U JIOCTYIIOM B JIEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIbHYIO

cpeny.

3.3. UndopmaunonHoe odecnieyenne o0y4eHust
Ilepeyenb pexoMeHayeMbIX Y4eOHbIX U31aHuil, UHTepHeT-pecypcoB, 10MOJHUTEIbHOM
JINTEPATYpPBHI.
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23.03.2023). - TeKcT: AMeKTPOHHBIH.

. KokxopeBa B. Xumus: yuebnoe nocodbue / Kokopesa B., B. - Mocksa: KnoPyc, 2023. -

371 c. - ISBN 978-5-406-10075-2. - URL.: https://book.ru/book/947249 (nmara obparue-
Hus: 23.03.2023). - TekcT: 3eKTPOHHBII.

. Caenko O. Xumwus s HEXHMHUYECKUX crHernuanbHocTel: yueOnuk / Caenko O., E. -

Mocksa: KnoPyc, 2023. - 304 c¢. - ISBN 978-5-406-11295-3. - URL:
https://book.ru/book/948704 (narta oOpamienus: 23.03.2023). — TeKcT: 3JEKTPOHHBIIA.

. Caenko O. Oprannueckas xumus (¢ mpakTukymMoM): yaebnuk / Caenko O., E. - Mocksa:

KuoPyc, 2022. - 177 c. - ISBN 978-5-406-08358-1. - URL.: https://book.ru/book/942658
(mara o6pamenus: 23.03.2023). - TekcT: AMEKTPOHHBIH.

HNuTepHeT — pecypcsl:

1.

2.

3.

OnexTpoHHBIN pecype «l'azera Xumus M3garensckoro noma IlepBoe cenTsaopsa». @opma
noctyna: http://www.him.1september.ru/

OnexTpoHHBI pecypc «Xumus B OtkpbeiToM  Kojutemke». Dopma  jocTyna
http://www.him.ru/.

OnekTpoHHBIN pecypc «EcTecTBeHHOHAY4HBIM 00pa3oBaTeNbHBIM mopTamy. dopma 10-
cryma: http://en.edu.ru/.

HOHOJ’IHI/ITeJ'IBHI)Ie HUCTOYHUKU.

1.

JleBunikuii, M. M. KapnaBan Mosiekyin: Xxumus HeoObuHas u 3ab6aBHast / M. M. JleBuir-
kuil. - MockBa : AnpnuHa HOH-(ukmH, 2019. - 542 c¢. - ISBN 978-5-00139-101-2. -
Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1078455 (mata 06-
pamenus: 14.03.2023). — Pesxxum g0CTyma: mo moImucKe.

. lllepuurpiaa, JI. B. Xumusa. COOpHUK 3a/1a4 U yIIPAXHEHUH : YI€OHO-METOIUYECKOE TI0-

cooue / JI. B. lleBuunpina, M. /1. [Tonexaera, A. . Anapues. - HoBocubupck : M3a-Bo
HI'TY, 2019. - 63 c. - ISBN 978-5-7782-3975-3. - Tekcr : anexktponubid. - URL:
https://znanium.com/catalog/product/1870499 (nara o6pamenus: 23.03.2023). — Pexxum
JOCTYTIA: 110 TIOJITHCKE.
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4.

JUCIHHUIIVIMHBI

KOHTPOJIb HW OIIEHKA PE3YJBTATOB OCBOEHHS YYEBHOU

KoHTpoJb 1 OLleHKa pe3yabTaToOB 00y4EHUs OCYLIECTBISECTCSA IPENOoJaBaTeIeM B IPOLIECCe
MPOBEACHUS MPAKTUYECKHUX 3aHATHHI U J1a00paTOPHBIX paboT, TECTUPOBAHUS, & TAKXKE BBHITIOTHEHHUS

00y4aromMMHUC WHAWBHIYAIbHBIX 3aJaHUi, MPOEKTOB, HMCCIeNOBaHMU. Pe3ynprartel 0OyueHHS
ONPEEIAIT, 4TO OOyyarouiuecs: JOJKHbI 3HaTh, IOHUMAaTh U JIEMOHCTPUPOBATH 10 3aBEPLICHUU

WU3YyYCHUS JTUCLHUIUIUHBIL.
it popMupOBaHUs, KOHTPOJS U OICHKH PE3YJIbTATOB OCBOCHHS YYCOHOU IUCIIMITIIMHBI
HCIIOJIb3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUSITHM, MPEICTaBIsAIONIas coOO0H KOMIUIEKC y4eOHBIX

MEpPOTIPUATHI, COrNIaCOBaHHBIX C pe3ylbTaTaMu 00y4eHus U chopMyaupoBaHHbIX ¢ yuetoM OI'OC
COO (mpeametnbie pe3yabTaThl o guctuminne) u GI'OC CIIO.

Ne | OK/TIK |Moayas/Pa3znen/Tema| Pesyabrart 00ydyenusi | Tunbl olleHOYHBIX MepONpHs-
THI
| | OcHoBHOE coep:kaHue
1 Pa3znen 1. OcHOBBI ®opmyanpoBaTh 0a30-
CTPOEHMS BellleCTBA |Bble MOHATHS U 3aKOHbI
XUMUH
1.1 | OK 01 |Crpoenue atomoB xu-|CocrtaBnsate xumudeckue |1. Tect «CtpoeHue aToMoB XH-
MUYECKUX DJIEMEHTOB|(QOpPMYJbl COEIMHEHUN B |MUYECKUX 3JIEMEHTOB U MPHUPO-
U TOpUpoJa XUMHYE-|COOTBETCTBHMHM CO CTEIE- |1a XMMUYECKOUN CBA3M».
CKOU CBSI3U HBIO OKHCIICHHS] XUMHYe- |2. 3a1a4yd Ha COCTaBIICHUE XU-
CKHUX 3JIEMEHTOB, UCXOs (MHUYECKHX (OpMYT JIBYXaToM-
U3 BaJICHTHOCTH U 3JI€K- [HBIX COEAMHEHUH (OKCHJIOB,
TPOOTPHUIIATETLHOCTH cynb(pUA0B, THAPHUIOB U T.I1.).
3. 3agaHusi Ha HCHOJb30BAHUE
XUMUYECKOM  CUMBOJMKA U
Ha3BaHUU COEOUHEHHUU II0 HO-
MEHKJIATYpE MEXKIYHApOJAHOTO
COI03a TEOPETUYECKOW U TIpHU-
KJIAJHOM XWMHM WM TPUBUAIb-
HbIX Ha3BaHUM JJIs1 COCTaBJICHUS
XUMHYECKUX  (HOpMYyIl  JBYX-
ATOMHBIX COEJUHEHHH (OKCH-
OB, Cyl1b(GHUAOB, TUIPUIOB U
T.I.) U JPYTUX HEOPTaHUYECKHUX
COCMHEHUN OTAENbHBIX KJlac-
COB
1.2 | OK 01 [(Ilepumonuueckuit 3akoH|XapakrepuzoBars Xumu- |1. Tect «Metamnuueckue / He-
OK 02 |m Tabmuna /.M. MeH-|dueckue 3JIeMEHThI B COOT- |METAINIMUECKUE CBOICTBA,
JieyieeBa BETCTBUU C UX TOJIOKE-  [3JIEKTPOOTPULIATENBHOCTD u
HUEM B IIEPUOJUUYECKON  [CPOACTBO K 2JIEKTPOHY XUMHYE-
CUCTEME XMMHUYECKHX CKHX DJEMEHTOB B COOTBET-
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunbl OLEHOYHbIX MEPONIPHUS-
THH

anemeHToB .. Menne-
neeBa

CTBHE C UX DJIEKTPOHHBIM CTpPO-
€HUEM U IOJIOKEHUEM B I1EPUO-
JIMYECKON CUCTEME XUMUYECKUX
anemeHToB JI.1. Meneneeray.

2. Ilpaktuueckue 3agaHusi Ha
YCTaHOBJICHUE CBSI3M  MEXIY
CTPOCHHEM AaTOMOB XUMHUYE-
CKHX 3JIEMEHTOB M IMEepHOIUYE-
CKMM HU3MEHEHHWEM CBOMCTB XH-
MUYECKHX JIEMEHTOB U HX CO-
€IMHEHUNW B COOTBETCTBUH C
nonoxenneM llepuonnueckon
CUCTEME.

3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKUE 3a/IaHMs Ha Xa-
paKkTepU3aIIIo

JJIEMEHTOB: «MeTamnnueckue /

XUMHAYECKAX
HEMETANIMYECKHE CBOIIiCTBA,
AIEKTPOOTPHUIIATETHHOCTD u
CPOJICTBO K DJICKTPOHY XHMHUYE-
CKUX DOJIEMEHTOB B COOTBET-
CTBHE C WX 3JIEKTPOHHBIM CTpPO-
€HHEM U TIOJIO)KEHUEM B TIEPHO-
IAYECKON CHCTEME XMMHYECKUX
snemenToB /.. MennaeneeBay

Pazpen 2. Xumnue-
CKHe peaKiuu

XapakTepu3oBaTrhb TH-
bl XMMHYeCKHX peak-

()

U

2.1

OK 01
OK 04

THuImel XUMHYECKUX
peakiun

CocTaBisITh peaKIiu Co-
eIMHEHUS, Pa3JIOKCHHS,
oOMeHa, 3aMelleHNs,
OKHUCJIUTEILHO-
BOCCTAHOBHUTEJIBHBIC Pe-
aKIU

1. 3agaun Ha cocCTaBJICHUE

yYpaBHEHUH peaKIiuii:

—  COCHOMHCHUS, 3aMCIICHUS,
pasno)keHus, 0OMeHa;
— OKHMCJITUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKIUN C
HCIIOIB30BaHUEM METOJa JJIEK-
TPOHHOTO OanaHca.

2. 3aaun Ha pacyeT Macchl Be-
IIeCTBA UK 00BEMaA

ra3oB IO HM3BECTHOMY KOJIMYE-
CTBY BEIIECTBa, Macce WIu 00b-
€My OJJTHOTO M3 y4acCTBYIOLIUX B
peaKklMK BEIIECTB; Pacu€Thl

25




Ne | OK/IK |Moayas/Pa3nen/Tema| Pesyabrart 00ydyeHusi | TWnbl OlleHOYHBIX MepONpHs-
THH
Maccel (00BEMa, KOJIHMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH,
€CJIM OJHO M3 BEIIECTB HMEET
PUMECH.
3. [IpakTueckas  pabota
«CTpoeHHe BellecTBa U XUMU-
YECKUE PEaKLIUN»
2.2 Onexrponutnueckas |CocraBisTh ypaBHeHUs |l. 3ajaHus Ha cOCTaBJIEHHE MO-
JUCCOLMAIUS M MIOH- | XMMHYECKUX PEaKIUU JEKYJISPHBIX U HOHHBIX peak-
HBIN 0OMEH MOHHOTO OOMEHA ¢ yya- |[[M{ C ydacTHeM KHCIJIOT, OCHO-
CTHEM HEOPraHMYECKUX |BaHUU MU COJIEH, YCTaHOBJICHUE
BELIECTB M3MEHEHHUS KUCIOTHOCTH CPEJIbl
2. JlaGoparopnas pabota «Tu-
bl XMUMHUYECKHX peakuuii. Pe-
aKLHU{ HOHHOTO OOMEHa»
3 Pa3nen 3. Crpoenne u|UccienoBatb crpoeHue
CBOICTBA HEOPIraHW- |M CBOCTBA HEOPraHM-
YyecKHMX BelllecTB YyecKHMX BelllecTB
3.1 | OK 01 |Knaccudpukamusi, no-|Knaccupumuponats He- |1. Tecr «Homenkmarypa wu
I[IK 1.3 |meHKnaTypa W CTpO€-|OpraHMYECKHE BEIIECTBA |HA3BAaHUE HEOPTraHUYECKUX BeE-

HHUEC HCOPraHUYCCKUX

BCIICCTB

B COOTBETCTBHUH C UX
CTpPOCHHEM

IIECTB MCXOJ U3 UX XUMHYe-
CKOM (opMyJSBI WIJIM COCTaBIIE-
HUE XUMHYECKOU (POpMyINbI HC-
X0/l U3 Ha3BaHMsI BEILlECTBA IO
MEXIYHApOJAHONW WM TpPUBH-
aIbHON HOMEHKIIAType».

2. 3ajaun Ha pacyeT MaccoBOM
o (Macchl)
ajeMeHTa (COCIMHEHHS) B MO-

XHUMHNYCCKOTI'O

nekyne (cMecH).

3. Ilpaktuyeckue 3amaHusi IO
KJIaccu(UKaI, HOMCHKIIATYpe
U XUMHUYECKUM (PopMyiiaM He-
OpPraHWYeCKUX BEIIECTB pas-
JIMYHBIX KJIACCOB.

4. TlpakTuueckue 3agaHHUs Ha
OTpeJieNieHne XUMHYECKOH aK-
TUBHOCTH BEIIECTB B 3aBUCHUMO-
CTH BHUJAQ XUMHYECKOW CBS3U U
TUTA KPUCTAITMYECKON pemIeT-
KU
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunbl OLEHOYHbIX MEPONIPHUS-
THH

3.2

OK 01
OK 02
K 1.3

DU3NKO-XUMHUYCSCKHE
CBOMCTBA HEOPraHHUYe-
CKUX BEIICCTB

YcranaBpiauBaTh 3aBUCH-
MOCTb (PU3UKO-
XUMHYECKUX CBOMCTB He-
OPraHUYEeCKUX BEIIECTB
OT CTPOCHUSI aTOMOB U
MOJIEKYJI, a TAK)KE TUIIa
KpUCTaJUIMYECKOU pe-
HMICTKH

1.Tect «OcoOGEHHOCTH XUMUYE-
CKUX CBOWCTB OKCHIOB, KUCIIOT,
OCHOBaHMH, aM(OTEPHBIX THI-
POKCHUIIOB U COJIEI.

2.3amaHus = HA  COCTaBIICHHE
YpaBHCHUN XHMHYECKHX peaK-
IUA C y4aCTUEM IIPOCTBIX H
CJIO)KHBIX HEOPraHWYeCKUX Be-
IIECTB: OKCUJIOB METAJUIOB, He-
METaUIOB ¥ aM(pOTEPHBIX dJie-
MEHTOB; HEOPTaHWYECKHUX KHC-
JIOT, OCHOBAaHUHN U aM(OTEPHBIX
THUIPOKCUIIOB, HEOPTaHUYECKUX
COJIEM, XapaKTEepU3YIOIIUX HX
CBOWCTBAa M CHOCOOBI TMOJydYe-
HUSL.

3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOpEeTUYeCKHe 3aJaHusl  Ha
CBOICTBA M MOJYyYEHUE HEOpra-
HUYECKHUX BEIIECTB

4 TlpakTudeckas pabora
«CpoiicTBa HEOPraHUYEeCKUuX
BELIECTBY
5.JIaGoparopnsie
«CpoiictBa metamioBy, «Iloiy-
yeHue, coOMpaHue U pacro3Ha-

BaHHC I'a30B»

paboThl

3.3

OK 01
OK 02
OK 04

Nnentnduxanus He-
OpPraHMYECKUX Be-
ILIECTB

I/ICCJ'IG,Z[OBaTB Ka4yeCTBCH-
HBIC p€AKIIMHU HCOPraHu-
YECKUX BCUICCTB

1. IIpakTMKO-OPUEHTUPOBAHHBIEC
3aJaHusl TI0 COCTaBIICHUIO XH-
MUYECKHX PEaKIUil C ydacTHEM
HEOPraHMYECKUX BEIIECTB, HC-
MOJIb3YEMBIX IS UX UACHTU(DU-
KallUU.

2.JIaboparopnast pabora: «Pe-
HICHHE AKCIIEPUMEHTATBHBIX
3a/la4 Ha WACHTU(DUKAIMIO He-

OpraHn4YeCKUX BCUICCTB»

Pa3nen 4. Ctpoenue u
CBOMCTBA OpraHuye-
CKHX BelIeCTB

HccaenoBarb crpoenne
U CBOMCTBA OpraHuye-
CKHX BellecTB

4.1

OK 01

Knaccuduxkarus,

Knaccudumuposats op-

1. 3aI[aHI/ISI Ha COCTaBJICHHUC
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

Tunbl OLEHOYHbIX MEPONIPHUS-
THH

K 1.3

CTPOCHHEC U HOMCHKIJIA-

Typa
BEILECTB

OPraHUYECKHUX

TaHNYCCKUEC BCIICCTBA B
COOTBCTCTBUU C UX CTPO-
CHHUCM

Ha3BaHUW OPraHUYECKUX CO-
€MHEHUI 110 TPUBUAIBHOMN WIIU
MEXyHApOJAHOU CHCTEMAaTH4e-
CKOMl HOMEHKJIaType.

2.3ananus

Ha COCTaBJICHHUC

IIOJIHBIX n COKpalCHHBIX

CTPYKTYpPHBIX (OpMYJl OpraHu-
YECKUX BELIECTB OTIEJIbHBIX
KJIACCOB.

3. 3agauu Ha ompejeNeHue mpo-
cTeilimelr Gopmynbl opraHuye-
CKOM MOJIEKYJbI, MCXOId U3

AJIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[IK' 1.3

CpoiicTBa OpraHuye-

CKUX COEIUHEHUI

VYcranaBnuBaTh 3aBUCH-
MOCTb (PU3UKO-
XUMHYECKHUX CBOMCTB Op-
TAaHUYECKUX BEIIECTB OT
CTPOCHHS MOJICKYIT

1.3amanuss Ha  cOCTaBJICHHE
YpaBHEHUN XHUMHUYECKUX PEaK-
IUHA C Y4aCTHEM OpPraHUYEeCKUX
BEIIIECTB HA OCHOBAHWHM HX CO-
CTaBa U CTPOCHHS.

2.3amaHusl HA  COCTaBJIEHUE
YPaBHEHUN XUMHUYECKUX PpEaAK-
LIWH, WUTIOCTPUPYIOIIUX XUMH-
YECKUE CBOWCTBA C YYETOM Me-
XaHU3MOB TPOTEKaHUs JAHHBIX
peaKkuii U TeHETUYECKOU CBS3U
OPraHNYeCKHUX BEILIECTB Pa3HbIX
KJIACCOB.

3. PacueTrHble 3a7auu MO ypaB-
HEHUSAM peaklHMil ¢ ydacTueM
OPraHUYeCKHUX BELIECTB.

4 Tlpaktudeckue padotsl «IIpe-
JIelIbHbIE W HENpeJelbHbIE YyT-
neBojopoab», «Kuciaopoaco-
JIepKalllie OpraHUYeCKUue Co-
EAUHEHUsD», «A30TCoAepKale
OPraHUYeCKUE COCTUHEHUS.

5. JIaboparopHsie paboTs! «Ilo-
Jy4eHUE STUJIEHAa U U3YYCHHE
ero cBoMcTB», «CBOMCTBa 3TH-
JIOBOTO CHUPTA WU TJIMIEPUHA,
«CBolicTBa
«CBOICTBAa yKCYCHOM KHCIIO-

ThI», «CBolicTBa TJIFOKO3bI, Ca-

aNbAETUIOBY,
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Ne | OK/IK |Moayas/Pa3nen/Tema| Pesyabrart 00ydyeHusi | TWnbl OlleHOYHBIX MepONpHs-
THH
Xapo3bl U KpaxMmaina», «CBoil-
cTBa OenkoB», «CBoiicTBa IO-
JUMEPOB»

4.3 | OKO01 |Unentudpukamus op-|MccnenoBars kadecTBeH-|l.IIpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |raHMueckux BELIECTB,|HbIE€ PEAKIIMH OpTaHUYe-|3aJaHus [0 COCTABJICHHUIO XH-
OK 04 |ux 3HaueHWE U MpHUME-|CKUX COEAMHEHUH OT-|MHUYECKHUX PEAKLHM C ydacTHeMm
I[IK 1.3 |HeHue B OBITOBOW W|ICIBHBIX KJIACCOB OPraHMYECKUX BEIIECTB, B T.4.

MIPOU3BOJICTBEHHON UCIIOJIB3YEMBIX ISl UX UICHTHU-

NESATEIBbHOCTH 4YEIOBE- ¢ukanuu B OBITY M IPOMBIII-

Ka JICHHOCTH.
2.JIaboparopnas padoTa:
«nentudukanuss  opraHuye-
CKHX COEIMHEHUN OTAENbHBIX
KJIACCOB»

5 Pa3znen 5. Kunernue-| Xapakrepu3oBaThb BJH-

CKMe W TepMOJMHA-|sIHHe Pa3JIHuYHbIX (ak-

MHYecKHe  3aKOHO-| TOPOB HA paBHOBecHe M

MEPHOCTH MPOTeKAa-|CKOPOCTh XMMHYECKHX

HUSI XUMHYECKHX pe-|peaxkuuii

aKIuu

5.1 | OK 01 |CkopocTh XuMHYECKHX | XapakTepuzoBaTh Bins-|1l. [IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |peakuuii. XuMHUUYECKOE [HUE€ KOHIICHTpAIlMU pea-|TeOpETUYECKUE 3aJaHus Ha
I[IK 1.3 |paBHOBecue TUPYIOIIUX BEIICCTB H|aHamu3 (HaKTOPOB, BIIHUSIOIINX

TEMIIEpAaTypbl Ha CKO-|Ha U3MEHEHUE CKOPOCTH XUMH-
POCTh XMMHUYECKUX peak-|ueckod peakuuu. IIpakruko-
1007071 OPUEHTHPOBAHHBIE 3aJaHUS Ha
XapakTepu3oBaTh BIIMS-|[IPUMEHEHHE MpuHLUNA Jle-
HUE M3MEHEHMs KoHLeH-|lllarense 1  HaXOXKAEHHS
Tpaluu BEIECTB, pEaK-|HAlPaBJICHUSA CMELICHUS paB-
WU Cpelbl U TEMIIepaTy-|HOBECUS XUMUYECKOW pEeaKINu
pbl Ha CMEIICHHE XHMH-|U aHaIu3 (PaKTOpPOB, BIUSIONINX
YECKOI'0 paBHOBECHS Ha CMEIIEHHE XHUMHYECKOIro
paBHOBECHS
2. Ilpaktuueckas padora «Tep-
MOJMHAMUYECKUE 3aKOHOMEp-
HOCTH MPOTEKAHUS XUMUYECKUX
peakuui. PaBHOBecue xumuue-
CKHX PEaKLUN»
6 Pa3nen 6. PactBopsl |HUcciienoBatb HCTHHHBIE

PacTBOPBHI € 3a1aHHBIMH
XapaKTepUCTUKAMHU
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Ne | OK/IK |Moayas/Pa3nen/Tema| Pesyabrart 00ydyeHusi | TWnbl OlleHOYHBIX MepONpHs-
THH
6.1 | OKO01 |I[lonstue o pactBopax |Pasnuyare uctunubie 1.3amaun HaA HPUTOTOBIEHHE
OK 02 pacTBOpHI pacTBOPOB.
K 1.3 2. IIpakTUKO-OpUEHTUPOBAHHbIE
pacyeTHbIC 3a/aHUS HaA JIUC-
MIEPCHBIE CHUCTEMBI, HCIOJb3Yye-
Mble B OBITOBOM M IPOU3BO/I-
CTBEHHOM JEATEIbHOCTH YeJIO-
BEKa
6.2 | OK 01 |HccnenoBanue UccnemoBats  usuko-|JIabopaTopHas pabora
OK 04 |cBoiicTB pacTBOpOB XUMUYECKNE cBoiictBa|«lIpurotoBnenue pacTBOpOB
K 1.3 HMCTUHHBIX PaCTBOPOB 3aJlaHHOM (MaccoBoM, %) KOH-
HEHTpaIUN»
Il | IlpodeccuoHabHO-OPUEHTHPOBAHHOE COJlep:KaHUe (Coaep:KaHUe MPUKJIATHOTO MOIY-
JIs1)

7 Pa3zpnen 7. OuennBatp nocjuen- 3ammTa Keiica (¢ yuerom 0y-
Xumus B ObITY M CTBUSI OBITOBOI M Mpo- |Aymieid  npodeccuoHaIbLHOIMI
NMPOU3BOJACTBEHHON |M3BOJACTBEHHOM Jesi- AeSITeJIbHOCTH)

NesiTeJIbHOCTH YeJIo- |TeJbHOCTH YeJIOBEKA C

BeKa MO3ULHUI IKOJIOrHYe-

CKOH 0e30IacHOCTH

OK 01 |Xwumus B ObiTy M ipo- |OnieHuBath mocieactsus|Kelic (¢ yuerom Oymymiei mpo-
OK 02 |u3BOACTBEHHOM Aesi- |[OBITOBOM W TPOU3BOJ-|(hecCHOHaIbLHOM NeITeTbHOCTH)
OK 04 |[TenpHOCTH UeJlOBEKAa |CTBEHHOM JesATEILHOCTH|BO0O3MOKHBIE TEMBI KEHCOB:
OK 07 YyeJoBeKa ¢ Mo3uiui 3ko-|1.byaymue marepuansl IS
I[IK 1.3 JIOTUYECKOW 0e30macHo-|aBua-, MAaIIMHO- W IPHOOPO-

CTH

CTPOCHUSI.
2. HoBele marepuanbl Ui COJI-
HEYHBIX OaTapen.
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