[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

o oo MASTHITETEPCTBO HAVKH M BLICINET'O OBPA3OBAHMSI POCCHIA-
[Jlata nognucanus: 31.03.2025 22:59:42 CKOoHu (I)E,HEPAHHI/I
Yiancanssoit nporpammsi E JEP AJTbHOE TOCY JAPCTBEHHOE BIOJKETHOE

34902475432y WP K BB TEIIHOE YUPEK/IEHUE BBICIIETO OBPA3OBAHUSA

«CAHKT-HETEPBYPFCKI/I“I‘?I FOCYJIAPCTBEHHBIN
YKOHOMUYECKUU YHUBEPCUTET»
(PUJIMAJI CIIBIDY B I'. KU3JIAPE)

YTBEPXK/IAKO

3aM. UpeKTOpa Mo Y4eOHO-METOAMYECKOH

patote dumana CII6IDY B r. Kusisipe
/—/ Tamxubyraesa C.P.

« 28» q)eBpa.mﬂ/ZOZS r..

PABOYASI IPOTPAMMA YUYEBHOM AU CHUITINHBI

OVI1.07 Xumus

Crermanbaocts: 09.02.08 MHTenieKTyalbHbie HHTETPUPOBAHHBIC
CUCTEMBI

dopma oOyueHus - ouHas

YpoBeub 00pa3oBaHmst: - cpeiHee NPodecCHOHANBHOE 00pa3oBaHUE
(1a 6a3e OCHOBHOTO 06IIero 00pa3oBaHs)

I'ox nabopa: 2025

Kuzmsp



ITporpamMma y4eGHOM AMCHMILIMHBI pa3paboTaHa Ha ocHoBe DeepalbHOro rocyaap-
CTBEHHOro obpasosarenbHoro crannapra (fatee — ®I'OC) mo cnenuanrbHOCTU CPEIHETo Mpo-
deccuonanbnoro obpasosanus (nayee — CI10) 09.02.08 UurennexkryanbHble HHTEIPHPOBAHHbIC
cucreMbl, yrBepxaenHoro [Ipukazom MurrcTepcTBa npocsemenns Poceuiickoit denepanuy or
12 nexabpsa 2022 roma Ne 1095.

Oprarusanus-paspaborauk: Gumnan (enepasbHOro TocyIapcTBEHHOTO  OI0KETHOr0 00paso-
BATEBHOIO YUpPEXIeHHs Bolcirero obpasoBanusi «CankT-IleTepOyprekuil rocy1apeTBEHHbIH
SKOHOMHYECKHH yHUBepCHTET» B I. Knsmspe.

PazpabGoTunk:

Mycradaesa Haranps HukomaesHa / » /
npenoaasarens Guwmana CIIOT DY B r. Kuzasape L 4 (

D .HN.0., 10OIKHOCTD - fondhicn
PenienseHT:

Omaposa Mapusan MaromMeioBHa

/d |
uperioaasarens dunuana CII6IDY B r. Kusmipe B / K»
®.1.0., 10/HKHOCTh MOANUCH

PaCCMOTpeHO u 01106p€H0 Ha 3aCCJaHuu IIMKJIOBOM METOIHYECKON KOMUCCUH 06[]1606}')8-
30BATCIIBHBIX JUCHHUITIIMH.

ITporokon Ne 1 ot « 28» despans 2025 r.

Ipencenarens [IMK U%’”’/ / TapyHoBa A.A.
(néﬂllﬂCb) (®.1.0.)




A o -

COJNEPKAHHUE

ITACIIOPT ITPOI'PAMMBI YYEBHOM JUCLIATIIMHEI

CTPYKTYPA 1 COJIEP)KAHUE YYEBHOU JUCLIUITJIMHBI
YCJIOBUS PEAJIM3ALIMU YUYEBHOU JUCIIATIIVHEI

KOHTPOJIb M OI[EHKA PE3VJIbTATOB OCBOEHHUSI
VYEBHO! JIUCLUTIINHBI

OCOBEHHOCTA  OCBOEHUS  JIACLMIUIMHBL  JUIS
WHBAJIMJIOB W JIMI C  OTPAHMYEHHBIMU
BO3MOHOCTSIMHA 3JI0POBbS

11
19

20

23



1. MACHOPT MMPOT'PAMMBI YUEBHOM JUCIHUILJINHBI

1.1. Ob6nacTy NnpUMeHEeHHUs IPOrPaMMBbI

[IporpamMma yuyeOHOW AMCUMILUIMHBI SIBISETCS 4YacTbi0 OCHOBHOM MpodeccnoHambHOM
oOpa3zoBarenbHOil mporpammbl B cooTBeTcTBHE ¢ PI'OC mo cmemmansHocTn CITO 09.02.08
HuTennexTyanbHble MHTETPUPOBAHHBIE CUCTEMBI.

1.2. Mecto yueOHOI JAMCUMTLTHHBI B CTPYKTYpe OCHOBHOM
npogeccuoHaIbLHOI 00pa30BaTEeIbHOM NPOrPaMMBbI:

VYyeOHast AucuMIUIUHA «XUMHUS» SBIsIeTCS  00s3aTeNbHOM  AUCUUIUIMHONW — UKJIA
«O6meobpazoBarenbHas MOATOTOBKA, MPOTPAMMBI MMOATOTOBKH CIIEIIUAIMCTOB CPEIHETO 3BEHA
B coorBerctBuM ¢ PI'OC CIIO mno cnenuansHoct 09.02.08 HHTewiekTyanbHbIE
WHTETPUPOBAHHBIC CUCTEMBI.

1.3.leau w 3aiayd JUCHMILVIMHBI — TpPeOOBaHHUSI K Ppe3yJabTaTaM OCBOEHHA
AUCUMILIUHBI:

Henp pmuctumuuabl  «XUMHUs»:  (OPMHPOBAHWE Y CTYACHTOB IPEICTABICHHUS O
XMMHUYECKON COCTaBIIAIOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpa KaK OCHOBBI IPUHATHS
pelIeHnit B KU3HEHHBIX W MPOU3BOJICTBEHHBIX CUTYaIUsX, OTBETCTBEHHOTO IIOBEJCHHS B
IPUPOJHOH cperie.

3ana4yu TUCUUIUINHBIL:

1) chopmupoBaTh NOHUMaHKUE 3aKOHOMEPHOCTEH MPOTEKaHNUs XUMHUUECKUX IPOLIECCOB U
ABJICHUM B OKpPYXalollel Cpene, LEJOCTHOW Hay4HOW KapTHHBI MHpA, B3aUMOCBS3H U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS COCTaBJATH (HOPMYJIbl HEOPTaHMYECKHX M OPTaHWYECKHX BEIECTB,
YPaBHEHMsSI XMMHUYECKMX peakluil, OOBSICHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKHX IKCTIEPUMEHTOB,

3) chopmHpoBaTh HABBIKH MPOBEACHUS MPOCTEHIINX XUMHUYECKUX IKCHEPUMEHTAIbHBIX
UCCIIEIOBAaHUM C COONMIOJIEHMEM TpaBuUil Oe30MacHOro oOpalleHus C BellecCTBaMU U
71abopaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHUS UCIOIH30BATH HH(POPMAIMIO XUMHUYECKOTO XapaKTepa U3 Pa3InIHbIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHUS TPOTHO3UPOBATH IMOCIEICTBUS CBOCHU JEATEIILHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHMMAaHWE 3HAYUMOCTH JOCTIDKEHHH XHMHUYECKOH HayKHm U
TEXHOJIOTUH JUI pa3BUTHS COLMAIBHON U MPOU3BOACTBEHHOH cep.

Oco0oe 3HaueHue TUCHUIUIMHA UMeeT npu popMupoBanuu u pa3sutuu OK:
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OK 01. Beibupats cioco0sl
pelieHus 3aaa4y
npodeccnoHaTBEHOMI
JEATSIbHOCTH PUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B wacTtu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYydy, OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTH K AaKTHBHOH  JCATEIBbHOCTH
TEXHOJOTHYECKOM U COLMAIIbHON HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICITCIHHOCTS;
- HHTEpeC K pa3IUYHBIM chepam
poeCCHOHAIBHON JESTEIHHOCTH,
OBnaneHue YHHUBEpCATbHBIMU
MMO3HABATCIIbHBIMHU JICHCTBHIMMU:

a) 0a30BBIC JJOTHYECKHE JICHCTBHUS:
- CaMOCTOSITENIbHO bopmynHupoBaTh u
aKTyallu3upoBaTh MpPoOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBI NpPHU3HAK WIH
OCHOBaHUS JUIsl CpPaBHECHHS, KiIacCU(DUKAIMHA W
00001IeHHS;

- ONpeneNsTh eI JACSATEIbHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,
- BBIIBJSITH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCHTH KOPPEKTHUBHI B JICATEIIBHOCTh, OIICHUBATH
COOTBETCTBUE pPE3YIbTATOB ILEJSM, OIICHUBATH
PHUCKH TIOCTICICTBHIA JIEATSIILHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHUE MPH PEUICHUH
JKU3HEHHBIX TTPOOJIeM

0) 6a30BBIE UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIAJCTh HaBbIKAMU Y4€OHO-HCCIIEA0BATEIbCKON 1
MPOEKTHOM NIeATENHHOCTH, HAaBBIKAMU DPa3peUICHHs

y4eOHBIMU

3a1aBaTb

- BJIAJETh CHUCTEMOM XHMHMUYECKUX 3HAHWM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOUINE IMOHATUA (XMMUYECKUN
9JIEMEHT, aToM, DJIEKTPOHHAs 000JI0oYKa aToma, s-, p-, d-
JIEKTPOHHBIE ~OpOWUTaNIM  aTOMOB, HOH, MOJEKYyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULATENBHOCTb, CTEIEHb
OKHCJICHUS, XMMHYECKasl CBS3b, MOJIb, MOJISIDHAsl Macca,
MOJISIPHBINA 00BEM, YIIIEPOTHBIN CKENET, PYHKIIMOHAIbHAS
rpynna, pagukai, U30Mepus, U30Mepbl, TOMOJIOTHYECKUI
psAl,  TOMOJOTH,  YIJIEBOAOPOABI,  KHUCIOPOA- W
a30TcoJeprKalllue COeMHEHHs], OMOJIOTHYECKH aKTUBHBIE
BEIIeCTBa (YTICBOIbI, )KUPHI, OCIKH), MOHOMED, TIOJIHMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KPUCTAJIMUECKAsl pelIeTKa, TUIIbl XUMUYECKUX peaKIuil
(OKHCIUTENBHO-BOCCTAHOBUTENbHBIE, 9K30-U
SHJOTEPMUUYECKHE, PEAKIIM MOHHOTO OOMEHa), pacTBOp,
JNEKTPOJIUTBI,  HEIJNEKTPOJIMTHI,  DJIEKTPOIUTHUYECKAs
JUCCOLAIMS, OKHCIMUTENb, BOCCTAaHOBUTEIb, CKOPOCThb
XUMHUYECKON peakIy, XUMHUUECKOEe PaBHOBECHE), TEOPUU
1 3aKOHBI (T€OpUs XUMUYECKOTO CTPOEHUSI OPraHU4YEeCKUX
BeniectB A.M. byrtiepoBa, Teopusi 3JIE€KTPOIUTHYECKON
auccounanuu, nepuoandeckuii 3akon .M. Menpgeneesa,

3aKOH COXpaHEeHHUS Macchl), 3aKOHOMEPHOCTH,
CI/IMBOJ'H/I‘-IGCKI/Iﬁ SA3BIK XUMHU, (baKTOJ'IOl"I/I‘-IeCKI/Ie
CBEICHHMSI O CBOHCTBaxX, COCTaBe, IMONYYCHHH U
0e30macHOM HCIIOJIb30BAHUH BaKHENIITNX

HCOPraHNMYCCKUX W OPraHUYCCKUX BCIICCTB B 6BITy n
HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

- YMCTb BBIABJIATH XaPAKTCPHBIC IIPU3HAKH U B3AaUMOCBA3b
HU3YUYCHHBIX HOHSITI/If/'I, INPUMCHATb COOTBETCTBYIOIIMEC
IIOHATUA pu OIIMCaHuH CTPOCHUSA )41 CBOMCTB
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npo0Jem;

- BBIBISITH IPUYUHHO-CJICIICTBEHHBIC CBSI3U M
AKTYAJIM3UPOBATh 3aJlavdy, BbIJABUT'ATh T'UIIOTC3Yy CC
pelIeHHS, HaXOJIUTh apryMeHTHI IE
JTIOKA3aTeIbCTBA CBOMX YTBEPXKJICHHI, 337aBaTh
napamMeTpbl ¥ KPUTEPUH PEIICHUS;

- AHaJIM3UpOBATh IIOJYYCHHBIC B XOAC€ PCHICHUSA
3ajaud pe3yJbTaThl, KPUTHYECKH OIICHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHUE B
HOBBIX YCJIOBUSIX;

- YMCTb NCPCHOCUTDH 3HAHUA B IIO3HABATCIIBHYIO U
NPaKTUYECKYIO O0JIACTH KU3HEICATCILHOCTH;

- yMeThb HWHTErpUpOBaTh 3HAHUS U3 Pa3HbIX
HpPEIMETHBIX 00JIacTel;
- BBIIBMraTb  HOBblE  WUJAEH,  MpeiaraTh

OpPUTHHAIILHBIC TTOIXO0/IbI U PEIICHUS;
- CITOCOOHOCTH X MCIIOJIb30BAaHUS B
MO3HABATENIBHON U COIMAILHOMN MPaKTHUKE

IIpenmeTHbie
HEOPraHWYEeCKUX MW OpPraHUYECKHX BEIIECTB M UX
MPEBPAILCHUI; BBISBIATH B3aMMOCBS3b XUMHUYECKUX

3HAHUW C TMOHATHSAMU M NPEICTaBICHUAMU JIPYIHX
€CTECTBEHHOHAYYHBIX IIPEJAMETOB;

- yYMETb HCIIOJIb30BaThb HAMMEHOBAHMSI XUMHUYECKHUX
COEAMHEHUI MEXJYHapOAHOIO COI03a TEOPETUYECKOH MU
OPUKIAJHOM  XMMUM U TpPUBHAJIbHbIE  HAa3BaHUS
BOKHEHIINX BEWIECTB (ITHUJIEH, AaleTUJIEeH, IJHILEPHH,
¢beHon, ¢dopmanpaerua, YKCyCHas KHCIOTa, TIIUIHH,
yTapHBbIi ra3, yriIeKUciblii ra3, aMMHaK, TalleHas U3BecTh,
HeramieHass M3BECTb, MHUTbEBas coja M JIPYIHX),
COCTaBJIATh (POPMYJIBI HEOPraHUYECKUX M OPraHUYEeCKHX
BEIIECTB, YPABHEHMSI XMMUYECKUX pEaKLUuid, OOBSACHATH
UX CMBICI; TOATBEPXKIATh XapaKTepPHbIC XHMUYECKHE
CBOIMCTBA BEIIECTB COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU
Y 3aIIUCSIMU YPAaBHEHUM XUMUYECKUX PEAKIIM;

- YMEThb YCTaHaBIUBAThb MPHUHAJIEKHOCTb H3YyUEHHBIX
HEOPraHWYECKUX U OpPraHMYECKHX  BELIECTB K
ONpeAeNeHHbIM KjaccaM M TIpylnaMm COEIHMHEHUH,
XapaKTepu30BaTh HX COCTAaB M BAXHEWIINE CBOMICTBA;
ONpeAeNsATh BUIbl XUMHMUYECKHUX CBsi3el (KOBaJIEHTHas,
VOHHa, MeTaJlJIn4ecKasi, BOJOPOJHAs), THUIIBI
KPUCTAININYECKUX PELIETOK BELIECTB; KJIacCU(UIIUPOBAThH
XUMHUYECKHUE PEAKIINH;

- chopmupoBaTh MpEACTAaBIEHUS: O XUMHUYECKOH
COCTAaBJISIOUIEH €CTECTBEHHOHAYYHOM KapTHHBI MMpa,
poiM  XMMHUU B TIO3HAHUM SIBJICHUM MpPHUPOIBI, B
(OpMHUPOBAHUM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOW ~ I'PaMOTHOCTH, HEOOXOAMMOM ISt
pelIeHNs  NPaKkTUYEeCKMX 3aJad M IKOJOTMYECKU
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00OCHOBAaHHOTO OTHOWICHHS K CBOEMY 3JI0POBBIO U
IPUPOAHOIL cpene;

- YMETb MPOBOJUTH PACUEThl O XUMHUYECKUM (POpMyIiaM
U YpaBHEHUSAM XMMMUYECKUX PEaKIHH C MCIIOJIb30BaHUEM
(U3NYECKUX BEJIMYHMH, XapPaKTEPU3YIOLIMX BEUIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIOJb30BATh
CHCTEMHbIE XUMHUUECKUE 3HAHUS AJIS MPUHATUS PELICHUN
B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMM U UX IPUMEHEHUEM

OK 02. Mcnonws3oBaTh
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETANN
nHpopManuu u
WH()OPMAIMOHHBIEC TEXHOJIOTUN
JUIS BHITIOTHEHUS 3a7a4
npo¢eCcCuOHAITBHON
NesITeNbHOCTH

B o0nactu IeHHOCTH HAYYHOTO MTO3HAHHMS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM U OOILECTBEHHOW MPaKTHKH,
OCHOBAaHHOTO Ha aore KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAaHHWIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOW M YMTATEIbCKOU
KYJIbTYpbl KaK CpPEICTBa B3aHUMOJICHCTBHUS MEXIY
JIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHHWE LIEHHOCTH HAy4yHOW JeATEeNbHOCTH,

FOTOBHOCTb  OCYWIECTBJISITH ~ IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JIeSITEIbHOCTD
WHAWBUAYAJIBHO U B TPYIIIIE;

OsnageHue YHUBEPCAITbHBIMHU y4eOHBIMH

MO3HABATEIILHBIMU JIEHCTBUSMU:

B) paboTa c uHbOpMaITHEi:

- BJIAJIETh HABBIKAMH TONy4YeHUs WH(OpMALUU U3
NCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSATECIIBHO
OCYIIECTBIISITh TOUCK, aHAINU3, CUCTEMATH3AINIO U

- yMEThb IUIAHUPOBATh U BBINOJHATH XHUMUYECKUI
9KCHEPUMEHT (IIPEeBpaILEHUs] OPIraHUYECKUX BEILECTB IpU
HarpeBaHUM, I[IOJIyYeHUE OTUJIEHA U U3YYEHUE €ro
CBOWCTB, KayeCTBEHHbIC pPEAKIMU Ha  aJbJETrU[bl,
Kpaxmall, YKCYCHYIO KHCIIOTY; JIeHaTypauusi OeIKoB MHpu
HarpeBaHWM, I[BETHbIE peakuu OeJIKOB; MPOBOIMUTH
peakuuu HOHHOrO OOMEHa, OIpeneisTh CPeay BOJHBIX
pacTBOpOB, KadeCTBEHHbIE peakIuu Ha cyiabdar-,
KapOOHaT- M XJIOPHUJI-aHUOHBI, HAa KAaTHOH AaMMOHWUS;
pelaTe  JKCIEpUMEHTANBHBIE  3aJaud [0  TeMaM
"Metamnsl" u  "Hemeramnbl"') B COOTBETCTBUH  C
NpaBUIaMU TEXHUKH O€30IacHOCTU TpH OOpaIleHHuu ¢
BelIeCTBAMM M JJTAOOpaTOpHBIM  00OpYIOBaHUEM;
MPENCTABIIATh PE3YJIBTAaThl XUMUUYECKOTO SKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUM COOTBETCTBYIONIUX PEAKIUH U
(opMyIMpOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

- yMeTh aHaJU3UpOBaTh XUMHUYECKYI0 HHPOpMAIIHIO,
MOJIy4a€MYI0 M3 Pa3HbIX UCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIAJIETh OCHOBHBIMH METOJAMU HAy4YHOI'O I103HAHUs
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UHTEPHpETalrio HHPOPMALUU Pa3IMYHBIX BUIOB U
dbopM npeacTaBIeHUS;

- co3gaBaTh TEKCThl B pPa3IMYHBIX (popmartax c
y4eTOM HazHayeHUs HWHGOpMAlUKW U IIeJIEeBOM

ayqUTOpUH, BBIOMpas  ONTUMAIBHYIO  (opMy
IPE/ICTaBICHUS ¥ BU3YaIH3aLlUH;
- OLEHHWBATh JIOCTOBEPHOCTb, JICTUTHMHOCTbH

I/IH(1)OpMaI_II/II/I, €€ COOTBCTCTBHC
MOPaJIbHO-3THUYCCKUM HOPMaM;
- HCIIOJIb30BaTb CpCACTBaA I/IHq)OpMaI_II/IOHHbIX u

IIpaBOBBIM U

KOMMYHI/IKaHI/IOHHI)IX TCXHOJ’IOFI/Iﬁ B peHIeHI/II/I
KOTHUTUBHEBIX, KOMMYHHKATHBHBIX u
OpPraHM3allMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI 3PrOHOMHMKH, TEXHHKH O0€30IaCHOCTH,
TUTUEHBI, pecypcocOepexeHHs, MpaBOBBIX U
STHYECKUX  HOpPM, HOpPM  HH(POPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JUYHOCTH,

BEIIECTB W XUMHYECKHX sBICHUN (HAOIIOACHHE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YMETh MPOBOAMTH PACUETHI MO XUMHUECKUM (Popmyaam
U YPaBHEHUSAM XUMHUYECKHUX PEAKLMI C HCIOJIb30BAHHEM
(U3MUECKUX BEIMYMH, XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bemMa (HOpMajbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEUIECTBA; HCIOJIb30BAThH
CUCTEMHbIE XUMHUYECKUE 3HAHMS I IPUHATUSA PEIICHUI
B KOHKPETHBIX JKHU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C
BEILLECTBAMU U UX TPUMEHEHUEM

OK 04. DdpdexTuBHO
B3aMMO/IEHICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIIPEAETIEHHUIO;
-OBJIaJICHUE HaBBIKaMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COLHUAIBHOU
NeATeIILHOCTH,

OBnajieHue YHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMecTHas AeATEIbHOCTh:

- TIOHMMAaTh M UCIHOJb30BaTh IPEUMYIIECTBA
KOMaHJAHOW M WHJIMBUyaJIbHOU paboThI;

- yMEThb IUIAHUPOBATh U BBINOJHATH XHUMHUYECKUI
HKCHEPUMEHT (IIpEeBpaILeHUs] OPraHUYECKUX BEIECTB MpU
HarpeBaHuH, TMOJIY4YEHHE OTHIEHA M HW3Y4YEHHE ero
CBOWCTB, KAayeCTBEHHBIE pPEAKIMU Ha  aJbJETU[B,
Kpaxmall, YKCYCHYI0 KHCIIOTY; JleHaTypaiusi OeIKoB MHpu
HarpeBaHMWHU, I[BETHbIE pEaKUUH OEJIKOB; MPOBOIUTH
peakuuu HOHHOTO OOMEHa, OMpeNeisTh CPeay BOJHBIX
pacTBOpOB, KAauyeCTBEHHBbIE pEaKUMU Ha Cynbdar-,
KapOOHaT- M XJOPHJI-aHUOHBI, Ha KAaTHOH AaMMOHWUS;
pelarh  SKCHEPUMEHTAJIBHBIE  3aJaud [0  TeMaM




Konx n nHaumenoBanme
¢dopmMupyeMbIX KOMIIETEHIN I

IInanupyemMbie pe3yJbTaThl OCBOCHHS THCIUIIHHBI

MeTaHpeZlMETHbIe U JUYHOCTHbIC

IIpenmeTHbie

- I[IpUHUMATL OCIU COBMECTHOU ACATCIIbHOCTH,
OpPraHU30BBIBATH U KOOPAWHUPOBATH JIEHCTBUS IO
€€ JOCTIDKCHHIO: COCTaBISITh IUIaH JCHCTBHM,
pacnpeensiTh pojau ¢ yieTOM MHEHUN y4aCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOpJIWHHUPOBAaThH M BBIIOJHATH paboTy B
YCIIOBUSAX peanbHOTO, BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBJISATH TMO3UTHUBHOE CTPATErHYECKOE

MOBE/ICHWE B PAa3jIMYHBIX CUTYyallUsX, MPOSBIATH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM
OBnaneHue yHHMBEpPCAIbHBIMU  PETYISTUBHBIMU
JIEHCTBHUSMU:

I') MpUHATUE ce0sl U APYTUX JOJCH:

- IPUHUMATh MOTHBBI M apTYMEHTBI JIPYTUX JIFOJICH
MIPU aHAJIHM3€E PE3YNbTAaTOB JACITEIbHOCTH;

- TIPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOACH
Ha OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MUD C
MO3UIUH JIPYTOT'0 YEIIOBEKA;

"Metamsl" u  "Hemetamibl") B COOTBETCTBUM  C
IpaBUIAMU TEXHUKHM O€30IIaCHOCTU IpH OOpalleHUu ¢
BEIIECTBAMH W JIaOOpaTOpHBIM  00OPYAOBaHHEM;
IPEACTaBIATh PE3yJIbTaThl XUMUUYECKOIO SKCIIEPUMEHTA B
(dopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX PEaKIUN U
(opMyIMpPOBAThH BBIBO/BI HA OCHOBE ITHX PE3YJIbTAaTOB

OK 07. ConeicTBOBaThH
COXPAHEHHUIO OKPYXKAIOIIeH
Cpenbl, pecypcocOepekeHHUIO,
MIPUMEHSITh 3HAHUS 00
W3MEHCHUHU KIIUMaTa, TPHHIIAITBI
OepeKIIMBOTO MPOU3BOCTBA,

3¢ pexTUBHO NEHCTBOBATH B
Ype3BBIYAITHBIX CUTYAITHIX

B o6sacT 3K0710rHn4eCKOro BOCIUTAHMUS:

- c(OPMHUPOBAHHOCTH HKOJIOTHMUYECKON KYIbTYPHI,
MOHUMaHUE BJIUSHHUS COUHAITBbHO-2KOHOMUYECKUX
MPOLECCOB  HAa  COCTOSHHE  INPUPOJHOM  H
COLIMATILHOW  Cpefbl, OCO3HaHHWE TIJI00ATBLHOTO
XapakTepa KOJOTUIECKUX MPOo0IIeM;

- IUJTAHMPOBAHUE M OCYIIECTBIICHUE JIEWCTBUI B
OKpYXXalolllell cpelle Ha OCHOBE 3HAHUA LeJIeH
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUITUE AEHUCTBUM, IPUHOCIIIUX BPEJL

- chopmupoBaTh MpEACTAaBIEHUS: O XUMHUYECKOH
COCTAaBJIAIONIEH €CTECTBEHHOHAYYHOM KapTHHBI MMpa,
polM  XMMHUU B TIO3HAHWU SIBJIEHMH MOpPUPOIBI, B
(OpMHUPOBAHUN MBINUIEHUS U KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHATBHOW ~ I'PaMOTHOCTH, HEOOXOAMMOM ISt
pelleHns  NpakTUYEeCKMX 3aJad U DKOJIOTMUYECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEE;

- yMeTb  coOmojaTh  MpaBuja  AKOJOTUYECKU
11e1eC000pa3HOr0  TOBEACHUS B OBITY M TPYAOBOU




Konx n nHaumenoBanme
¢dopmMupyeMbIX KOMIIETEHIN I

IInanupyemMbie pe3yJbTaThl OCBOCHHS THCIUIIHHBI

MeTanpeuMeTHue U JUYHOCTHbIC

IIpenmeTHbie

OKpYXKarolleH Cpese;

- yMEHHE TPOTHO3UPOBATh HEOJATONPHUATHBIC
HKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMACMBIX
JIEUCTBUI, IPEIOTBPAILIATh HX;

- pacupeHue OIIBITA JIeSITENbHOCTH
9KOJIOTHYECKOW HANPaBJICHHOCTH;

- OBJIQJICHUE HABbIKAMU Y4EOHO-
HCCIEN0BATENHCKOM, MPOEKTHON U CONTMATBLHOM
JIeATCIIEHOCTH;

NESATEIbHOCTH B IENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarollled MPUPOTHON CPEelbl; YUUTHIBATh OMACHOCTh

BO3II€fICTBPISI Ha JKHMBBIC OpPraHHU3MbI

B€IICCTB, IIOHHMMAasA CMbICII IIOKa3aTeyisd HpeﬂeHBHOfI

JOITYCTUMOM KOHLIEHTpaluu

OIIPEIETIEHHBIX
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B pesynbrare ocBoeHus yueOHON AUCIUTUTMHBI 00YYaIOIIUICS JODKEH YMeTh:

V-1. BbIABIATE XapaKTEpPHbIE MPU3HAKA U B3aUMOCBSI3b U3YYEHHBIX TOHATUM, MPUMEHATH
COOTBETCTBYIOILIME IIOHATHS IIPU ONUCAaHUM CTPOECHHUS M CBOWCTB HEOPraHUYECKUX U
OpraHMYECKUX BEUIECTB M WX MPEBPALLCHUN; BBIABIATH B3aUMOCBA3b XMMHUYECKUX 3HAHUHU C
HOHSTUSMM U IPEJCTaBICHUAMHU JPYTUX €CTECTBEHHOHAYYHbIX IIPEAMETOB

V-2. Ucnonb30BaTh HAMMEHOBAHUSI XUMUYECKUX COCIMHEHUM MEXIYHAPOJHOTO CO03a
TEOPETUUECKON U MPUKIJIATHON XUMUU U TPUBUAJIbHBIE HA3BaHUsI Ba)KHEWUIIINX BEIIECTB (3TUJIEH,
aleTU/IeH, TiaulepuH, (eHon, Qopmanpiaerun, yKCycHas KHCIIOTa, TJIMLIUH, YrapHBIA ras,
YIJIEKUCHbINA Ta3, aMMUaK, raiieHas W3BECTb, HErallleHas M3BECTb, IIUTHEBAs COJA U JIPYTUX),
COCTaBIATh (POPMYJIbI HEOPraHUYECKHMX M OPraHMYECKHUX BEUIECTB, YPAaBHEHUS XUMHUYECKHX
peakuuii, OOBACHATh UX CMBICI; TOATBEPXKIATh XapaKTepHble XUMHUECKHE CBOWMCTBA BEILIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3alIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKINI

V-3. YcranaBnuBaTh NPUHAAJIEKHOCTh M3YUYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX
BEILECTB K OIpPEACIICHHBIM KjaccaM W TpylnnaM COEAUHEHUM, XapaKTepu3oBaThb UX COCTaB U
BOKHEHIIME CBOMCTBA

V-4, Onpenenarb BUIbl XUMHUYECKUX CBs3ed (KOBaJCHTHAsl, MOHHAS, METAJUITMUECKas,
BOJIOPOJHAs), THUIIBl KPUCTANIMYECKUX PELIETOK BEIIECTB; KJIACCU(PULUPOBATH XHUMHUYECKHE
peakuuu

V-5. IIpoBomuTh pacyeTsl MO XUMHYECKHUM (opMynaM W YpaBHEHUSM XHUMHUYECKUX
peakiuii ¢ HCHOJb30BaHMEM (DU3MUECKHX BEIIMYMH, XapaKTePU3YIOIIUX BeElIecTBa C
KOJINYECTBEHHON CTOPOHBI: MAacChl, OObeMa (HOpPMaJbHBIE YCIOBHS) TIa30B, KOJIMYECTBA
BEILECTBA; HCIIOJb30BATh CHUCTEMHbIE XMMHUYECKHME 3HAHMUS [UIl NPUHATHS PELICHUNA B
KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

V-6. [InannpoBaTh U BBHIMOJIHATH XUMUYECKHI IKCIEPUMEHT (KaueCTBEHHBIC PEAKIIUU Ha
KaTHOHbl M AHHUOHBI, (YHKIMOHAJIbHBIE TPYIIbl OPraHUYECKUX COCAMHEHUN JeHaTypaius
OeNKOB MpU HArpeBaHUM, I[BETHBIC PEAKIMH OENKOB; MPOBOAMUTH PEAKIIMH MOHHOTO OOMEHa,
OTpPEENATh CPey BOJHBIX PaCTBOPOB, pElIaTh IKCIEPUMEHTAIbHbIE 33Ja4yl Ha PACIIO3HABAHUE
HEOPraHMYECKUX M OpPraHMYECKHX BELIECTB) B COOTBETCTBUM C IpPaBWIAMH TEXHUKHU
0e30MacHOCTH NpU 00pallleHNH ¢ BEUIECTBAMH U JIADOPAaTOPHBIM 000PYI0BaHUEM; MPEACTABIIATh
pe3yabTaThl XMMHUYECKOTo 3KCIepUMEHTa B (opMe 3aluch ypaBHEHUH COOTBETCTBYIOIUX
peakuuii 1 GopMyIUpPOBAThH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

V-7. AHanu3upoBaTh XUMHUECKYIO HH(OPMAIIHIO, OTYyIaeMyI0 U3 pa3HbIX HCTOYHHUKOB
(cpenctB MaccoBoii nH(popmanuu, cetb IHTEpHET U Apyrue)

V-8. Cobmrofarh mnpaBuiia 3KOJOTMUYECKH 11€1ecO00pa3HOro MOBEAEHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHECHHS CBOETO 3J0POBbS M OKPYXKAKOIICH MPUPOIHOMN
Cpellbl; YYUTHIBATh OMACHOCTH BO3JIECHCTBUS HA >KMBBIE OPraHU3MBI OIPENEICHHBIX BELIECTB,
MOHMMAasl CMBICJT TIOKa3aTels IPeIeIbHON JOMYCTUMON KOHIIEHTPAuU

V-9. Bnaznere OCHOBHBIMM METOJAaMH HAy4YHOI'O ITO3HAHUS BEIIECTB M XHMHUYECKUX
aBJieHUN (HaOII0IeHEe, U3MEpPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHHE); BIaJIETh CUCTEMON 3HAHUN
0 METOJaX HAy4YHOIO MO3HAHHUS SIBICHUH NPUPOABI, UCHOJIb3YEMBIX B €CTECTBEHHBIX HAyKax U
YMEHMSIMH MPUMEHSTh ATH 3HAHUSA NPU SKCHEPUMEHTAIbHOM HMCCIEJI0BAaHUU BEIIECTB U AJIs
OOBSICHEHUS! XMMUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJIE MPAKTUYECKON AEATeNbHOCTH
YEeJI0BEKa U B MOBCETHEBHOM JKU3HU.

3HATh:

3-1. Branerb cMCTEMON XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMHUYECKHI DIEMEHT, aToM, JJIEKTPOHHAs 000JIoYKa aTtoma, s-, P-, 0-3JIeKTpOHHBIE
opOuTamM aToMOB, HOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHCIICHHsI, XUMUYecKasl CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, YITIEpOAHBINH CKETeT,
GbyHKIMOHAIbHAS TPYMINa, paguKal, H30MEpHus, W30Mepbl, TOMOJIOTUYECKUN psf, TOMOJIOTH,
YTJI€BOAOPOABI, KUCIOPO- U a30TCOIEpKaIllie COSeTUHEHHSI, OMOJIOTNYECKH aKTUBHBIE BEIIECTBA
(yrneBoabl, JKUpPBI, OEIKH), MOHOMEp, MOJUMEDP, CTPYKTYpPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbIE
COCIMHEHUS, KPUCTAIUIMUECKas pelleTKa, THUIbl XUMUYECKMX peakuuid (OKUCIUTEIbHO-
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BOCCTAHOBUTENBHBIE, DK30- M DJHAOTEPMUYECKUE, PEAKIUHM HOHHOTO OOMEHa), pacTBOp,
JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AIIEKTPOJIUTUYECKAS JUCcoLraIus, OKHUCJIUTENb,
BOCCTAaHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIMH, XUMUUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI
(Teopuss XUMHUYECKOIO CTpPOEHHS opraHnuuyeckux BemecTB A.M.bytnepoBa, Teopus
ANEKTPOIUTHYECKON  nuccoumanuu, llepmogmueckuit  3akon  JI.M.MenneneeBa, 3akoH
COXPaHEHHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XUMUHU.

3-2. Cdopmuposathb MIPECTaBICHUS: 0 XAMHUYECKOU COCTaBJIAIOLLEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMUU B TIO3HAHUU SIBICHUI NPUPOIBI, B
(GOpPMUPOBAHUM MBINUICHUSI W KYJIBTYPHl JIMYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH,
HEOOXOIUMOM Ui peLIeHUS MPAKTUYECKUX 3a7a4 U SKOJOTHYECKH 0OOCHOBAHHOTIO OTHOILICHUS
K CBOEMY 3/I0pPOBBIO U IIPUPOIHOM cpene.

1.4. KosinuecTBO 4aCOB HA OCBOEHME MPOrpaMMbl Y4eOHOM JMCHUILINHBI:

MaKCUMaJIbHOU y4eOHOW Harpy3ku oOydatomierocs 46 4aco, B TOM YHUCIIE:

00s13aTeIbHON ayJUTOPHON yueOHOW Harpy3ku oOyuatomerocs 46 4acos,
CaMOCTOATENIbHON paboThl 00yUaroIIerocs - yac.

2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCIHHUIIIINHBI
2.1. O6beM yueOHOI TMCHUNJIMHBI M BUABI Y4e0OHOI padoThI

Buabi yueOHol padoTbl Oovem yacos
MakcumasbHas yueOHasi Harpy3ka (Bcero) 46
O0s3aTesIbHAsI Ay IUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 46
B TOM YHCIIE:
JeKIuu (YpOKH) 28
NPAaKTHYECKHUE 3aHSITUS
nabopaTopHbIe pabOTHI 18

KOHTPOJIBHBIC pa6OTBI -

KypcoBasi paboTa (IpoeKT) -

CamocrosiTesibHass paboTa o0yuyawuierocs (Bcero) -

KoHncyabTanuu -

HpOMe)KyTO‘IHaH aTrecranus

Hrorosas arrecrauus B (popme 2c-nudd. 3auer
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2.2. TemaTH4eCKHil IJIAH U coepKaHHe YUeOHOI IMCIHIIIMHBI « XHMHSD)

HanMenoBamme Conep:kanue y4eGHOro MaTepualia, 1a6opaTropHbie padoThl H MPAKTHYECKHE 3AHSITHSI, O0beM yacoB YpoBenn
pA3Ieon B Tem caMocTosiTe/IbHAas padoTa o0yualouierocsi, Kypcopasi padora (Ipoekxr) (eciu 0CBOEHMS
npeoycCMOmpeHbl).
1 2 3 4
Pasgen 1. OCHOBBI CTPOEHHS BENIECTBA
Tema 1.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 1
Crpoenne
aTOMOB CoBpemenHast MOJieIb CTpoeHHs aroMa. CHMBOJMYECKHMH SI3bIK XMMHH. XUMHYECKHUN DIICMEHT.
XHMHYECKUX OnekrpoHHas KoH(purypamus atoma. Kraccudpukanus XUMHUYECKMX 3JIeMEHTOB (s-, p-, d-
JJIEMEHTOB 1 3JICMEHTHI). BalleHTHBIC 3JIeKTPOHBI. BaleHTHOCTh. DIIEKTPOHHAS MPHUPOJA XUMHYECKOH CBS3H.
fipupoaa DJeKTPOOTPHUIIATEILHOCTh. BUABI XUMHUYECKOH CBsI3M (KOBaJCHTHAs, WOHHAs, METaUTHYECKas,
XHMHECKOH BOJIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUs
CBSI3H IlpaKkTHYecKne 3aHATHS
Pemienne 3amaHuii Ha KMCHOJIB30BAHUME XMMWUYECKOW CHMBOJMKM M HAa3BAHUM COCIMHEHUN 10
HOMEHKJIATYPE MEXIYHAPOIHOTO COH3a TEOPETHYECKON W MPUKIAIHOW XMMHH M TPHBHAIBHBIX
Ha3BaHMH I COCTaBIEHUS XUMHUYECKMX (OPMYN [IBYXaTOMHBIX COEIMHEHUH (OKCHJIOB,
CyNb(GUIO0B, THAPHIOB | T.I1.) M APYTHX HEOPTraHUYECKUX COSTMHEHHUI OTIEIbHBIX KIIACCOB.
[IpakTuyeckre 3aJaHMsl Ha YCTAHOBJIEHHE CBS3M MEXAY CTPOEHHEM aTOMOB XUMHUYECKHX
5JIEMEHTOB M MEPUOANIECKMM M3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIAWHEHHI B
COOTBETCTBUU C MOJ0KeHUEM [leproInueCcKOi CUCTEMBI.
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 2 2
IHepuoanueckuit | [lepuoguueckas cucrema xumuueckux snemeHToB J.M. Menaeneesa. ®uznueckuii CMbICTT
3aKoH M Tabauua | [Tepuoguueckoro 3akona JI.M1. MeneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX
1. DIIEMEHTOB, 00PAa3yeMBIX MU IIPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJI0KEHUEM
MenneseeBa XHMHYECKOTO d5ieMeHTa B [leproqudeckoii cucreme. MUpOBO33pEeHUECKOE U HAYYHOE 3HAYECHHE

[Tepuoanueckoro 3akona /.. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX
XUMUYECKUX AIIEMEHTOB.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKNX 3aJaHNN HA XapaKTEPU3ALUIO
XUMHUYECKHX JJIEMEHTOB «MeTaumnueckue / HeMeTalUTN4eCKUe CBOICTBA,
QJICKTPOOTPHUHIATCIBHOCTE XUMHUYCCKUX 3JICMCHTOB B COOTBETCTBUU C UX 3JICKTPOHHBIM
CTPOCHUEM U TOJIOKEHUEM B MEPUOANUECKON ccTeMe XUMHUECKUX 3eMeHToB J[. 1.
Meunneneesay
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Pazgen 2. Xumuyeckue peakunu

Tema 2.1. Tunsl
XUMHYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil C yuacTHEM HEOPraHUYECKUX BEIECTB.
CocraBiieHHe ypaBHEHUH peaKInii COSTMHEHUS, Pa3lIOKEHUs, 3aMEIICHUs, 0OMEHa, B T.4. PEaKIUi
TOPEHHUsI, OKHCIICHUA-BOCCTaHOBJICHUS.

YpaBHEeHUs OKUCIICHUSI-BOCCTaHOBIICHUsI. CTeneHb oKucaeHusl. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBiieHHE U ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM
ANIEKTPOHHOTO Oananca. OKUCIUTETHPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU B IPUPO/IEL,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS

KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U PaCUEThI
[0 YpPaBHEHUSIM XMMUYECKHUX peakuuil. Monb Kak eAMHUIa KOJIMYeCTBa BellecTBa. MolspHast
Macca. 3aKOHbl COXPAaHEHMs MAacchl M 3HEpPruu. 3akoH ABoraapo. MousipHblil 00BbEM ra3os.
OtHOcHUTENbHAS IUIOTHOCTh ra3oB. PacueTsl 1O ypaBHEHUSM XHMHYECKHUX peakiuil ¢
MCII0JIb30BAaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) I'a30B, KOJIMUYECTBA BEIIECTBA

Tema 2.2.
DJIEKTPOJUTHYEC
Kas JUCCOIUAIHS
U HOHHBIH 00MeH

Coaep:xanue yueOHOIro MaTepuaJia

Teopus 3nekTpoauTHYECKON aucconuanuu. VOHBIL. DIEKTpONHTHI, HEINEKTPOJUTHL. Peakuuun
noHHOTO oOMeHa. CocCTaBJeHHE pEeakKIMii MOHHOTO OOMEHa MyTeM COCTaBJICHHUS MX TOJIHBIX U
COKpAIlICHHBbIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakUWU. 3aJaHus Ha COCTaBIICHUE
VOHHBIX PEaKIHil

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX M 00pa3yIOUINXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuuid. [IpoBenenne peakuniit HOHHOro oOMeHa, OnpeesieHHe Cpebl
BOJHBIX PAaCTBOPOB. 3a/IaHNs HA COCTABIICHUE HOHHBIX PEaKIHN

Paspnen 3. CTpoeHue u CBOMCTBA HEOPraHUYECKHUX BelIeCTB

Tema 3.1.
Kaacenpukanus,

Conep:xanue yueOHOro MaTepuaJia
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HOMEHKJIATYPa H

[Ipeamert Heopranudeckoit xumun. Kiraccudukanust HeopraHu4ecKux BemecTB. [IpocTeie u

CTpocHHC c0HbIe BeniecTBa. OCHOBHBIE KJIACChl CIOKHBIX BEIIECTB (OKCHIbI, TUIPOKCHUIbI, KUCIIOTHI,

HEOPraHu4eCKHUX |comu). B3anMOCBsI3b HEOPraHUYECKHUX BEIIECTB. ATrperaTHble COCTOSIHUSI BEIIECTBA.

BelIECTB Kpucrannunueckue u amopgHbie BemecTBa. THUITBI KpUCTAIUIMYECKUX PEIIETOK (aTOMHas,
MOJICKYJISIpHAs, HIOHHASI, METAJUTUYECKas ). 3aBHCUMOCTh (PU3NYECKHUX CBOMCTB BEIIECTBA OT THIIA
KPUCTAUTUYECKOM PEIICTKH. 3aBUCUMOCTh XUMHUYECKOM aKTHBHOCTH BEIIIECTB OT BU/A
XUMHYECKON CBSI3U M TUIA KPUCTAUTMIECKOM pemmeTku. [IpuunHbpl MHOrooOpasus BEIIEeCTB
IpakTnyeckue 3aHATHS
Homenknatypa HeOpraHMYECKUX BEIIECTB: Ha3BAaHHUE BEIIECCTBA UCXOS U3 UX XUMHUYCCKOM
(OpMYITBI T COCTABJICHHE XUMUYECKON OPMYIIBI HCXOsI U3 HAa3BaHUS BEUIECTBA 110
mexaynapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.
Penrenue npakTHUeCKUX 3aJaHH MO KiacCH()HUKAIMU, HOMEHKIIATYpPEe U XMMUYECKUM (hopMysiam
HEOPTraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB (yrapHbIii ra3, yriIeKHC/IbIHA ra3, aMMHaK, raieHas
U3BECTh, HETAIllCHas M3BECTh, MUThEBAs COJa M JAPYIMX): HA3bIBaTh U COCTABJIATH (POPMYIIBI
XUMHUYECKHUX BEIIECTB, OMPECIIATh IPHHAIC)KHOCTD K KJIAcCy.
Hcrounnku XuMu4eckoit nHpopmaryu (cpeicTB MaccoBoi nH(popmaiuu, cetb IHTepHET 1
npyrue). [Touck nHGOpPMAIINK 110 Ha3BAHUSIM, HICHTH(UKATOpaM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. Copnepxanue yueOHOIro Mmarepmuasa

DuU3uKo-

XUMH1eCKne Meramnsl. O6mue (u3Myeckde W XMMHYECKHE CBOWCTBA MeTaioB. CIIOCOOBI TOIydYeHHS.

CBOMCTBA 3HaueHNe METAUIOB U HEMETAIUIOB B IPUPOJE M KU3HENEATEILHOCTH YEIOBEKA M OPraHH3MOB.

HEOPTaHWIECKUX | K 61hh03115 METAIIOB: BUIBI KOPPO3UH, CHOCOOBI 3aILUThI METAIOB OT KOPPO3UH

BeleCTB

Hemeramnsl. OOmue ¢u3nyeckue M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. TUIHMUYHBIE CBOMCTBA
HemetauioB [V— VII rpynn. Knaccudukanus v HOMEHKIATypa COEAMHEHMH HEMETaslIoB.
KpyroBopoTsl GMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB (OKCHUIOB, THIPOKCHJIOB,
KHCTIOT, COMNIEH u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEJIMHEHUH, BBICHINX OKCHUJIOB M THIPOKCHIOB

IIpakTHyeckHe 3aHATHSA

CocraBieHHe ypaBHEHMH XMMMUYECKHX pEaKUUMd € Y4acTHUEM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKHX BEIIECTB: METAUIOB M HEMETaUIOB; OKCHUIOB METauIOB, HEMETAIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTraHWYECKHX KHCIIOT, OCHOBAaHMA W aMQOTEPHBIX THUIPOKCHJIOB,;
HEOPraHUYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

PenieHne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, ITOIYyYEHUE
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u 0e3omacHOe WCIOJIb30BAHME BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY W IMPAKTUYECKOH
JeATEIBbHOCTH Y€JI0OBEKA

Tema 3.3.
Nnentunduxanus
HEOPraHU4eCcKHuX
BellecTB

Coaep:xanue yueOHOTo MaTepHaJia

JlaGopaTopHble 3aHATHSA

JlaboparopHuas pabota «aeHTH(UKAINST HEOPTaHUISCKUX BEUIECTBY.

Penrenue skcriepuMeHTaIbHBIX 33724 10 XUMHUYECKUM CBOHCTBAM METAJUIOB M HEMETAJIOB, 10
pacIio3HaBaHMIO U TOYYEHHUIO COSIMHEHHH METAJUIOB M HEMETAJIIOB.

W nenTudukanysi HEOPraHMYECKUX BEIIECTB C UCTIOIB30BAHUEM UX (PH3UKO-XUMHUYECKUX CBOHCTB,
XapaKTepHBIX KAayeCTBEHHBIX peaknuid. KauecTBeHHBIE peaknuu Ha cynbdar-, kapOoHaT- H
XJIOPUI-AHHMOHBI, HA KATUOH aMMOHHSI

Pa3znean 4. CTpoeHue U CBOiiCTBA OPraHuYecKUX BellecTB

Tema 4.1.
Knaccupuranus,
CTpOeHHEe 1
HOMEHKJIATypa
OpPraHuYecKux
BelleCTB

Coaep:xanue yueOHOro MaTepuaJia

IlosiBneHne u pa3BUTHE OPTaHUYECKONW XUMUU Kak Hayku. lIpenmer oprannyeckoi xumuu. Mecto
Y 3HaYCHHE OPraHMYeCKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHUE KAK MOPSAOK COSAMHEHUS ATOMOB B MOJIEKYJIE COTJIACHO MX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPHUM XHMHYECKOIO CTPOCHMSI OPraHMYeCKHX coequHeHuit A.M.
BytnepoBa. YriepoaHsiii CKeleT OpraHWYecKOW MOJEKYJbl. 3aBUCMMOCTh CBOMCTB BELIECTB OT
XUMHUYECKOTO CTPOCHMS MOJIEKY. M30Mepus U n30MepBhl.

[Tonssitue o QynkunoHanbHOM rpymmne. Panukan. I[IpuHOMIBL KiIacCU(pUKAUU OpPraHUYECKUX
coequHeHUN. MexnyHapoiHas HOMEHKJIATypa MW IPUHLUIBI HOMEHKJIATYpbhl OpPraHMYECKHUX
coenuHeHuil. [lonarue 06 azoTcoaepKalluX COETUHEHUSX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yriaeBogax, >kupax, OenKax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHHUSAX (MOHOMEp, MOJIHMEp,
CTPYKTYpPHOE 3B€HO)

IMpakTnyeckue 3aHATHS

Homenkmnarypa opraHU4ecKiX COeIMHEHUIN OTIENbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIIICHHBIE U
apoOMaTHUYECKHE YTIIEBOJAOPOJIbI, CIIUPTHI, (DEHOIBI, aJIbJIETH IbI, KETOHBI, KapOOHOBBIE KHCIOTHI U
np.) CocTaBieHHE TOJHBIX W COKpPAIEHHBIX CTPYKTYpPHBIX (DOPMYJ OpPraHUYeCKHX BEIIECTB
OTJICITBHBIX KJIACCOB, HCITOJIB3Ys X Ha3BAHUS 10 CUCTEMATHYECKON M TPUBHAILHON HOMEHKIIATYpe
(oTHIeH, aleTWIeH, TIUIepuH, GeHon, GopMalbaeru, YKCycHas KHCIOTa, TIHIHH). Pacders
npocrteiel GopMyITbl OPraHNIECKON MOJIEKYIIBI, UCXOIS U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa

Conep:xxanue yueOHOro MaTepuaJia

1,2
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OPraHuYecKux
coeHHEeHU

OU3UKO-XMMUYECKHE CBOMCTBA OPTaHUYECKUX COCAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJaccu(UKalMd U HOMEHKJIATypbl BHYTPH Kjacca; TOMOJIOIMYECKHi psa u olmas dopmyina;
u30MepHs; pU3MUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOJIYUEHUS):

— IpeZebHbIE YITIEBOJOPO/Ibl (AJIKAHBI U LIMKIIOATKaHbl). ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
UCTOYHUKOB TEIJJa B IPOMBIIUIEHHOCTH M ObITy. CBOMCTBa NPUPOJIHBIX YIJIEBOAOPOJIOB,
HaXO0XJICHHUE B PUPOJIE U IPUMEHEHHE AJIKAHOB;

— HeIpenebHble (AIKEHBl, aJKUHBI M aJKaJUEeHbl) U apOMaTHYECKHE yrieBoaopoiasl. ['opeHue
alleTUIeHa KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJIOB

— KHCIIOpOJCoJIepKaIue COoeAMHEHUsT (CIUPThl M (PEHOJIbI, KapOOHOBBIE KHCIOTHI U A(HUPHI,
albACTUNIBI U KETOHBI, JKUPBI, yriaeBojabl). [IpakTHueckoe TMNPUMEHEHHE STUIICHTJIMKOJIA,
rmnepuHa, ¢enona. [lpumenenue dopmanbaeruaa, aneranpieruia, YKCyCHOH KUCIOThI. Mblia
KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT. MOIOIIME CBOMCTBA MbLa

— a30Tco/epiKalllue COCOUHEHUs (aMMHBI M aMMHOKHUCIOTHI, Oenku). BbicokomonekynspHble
COECIMHEHHUS (CUHTETHYECKHE M OMOJIOrMYeCKH-aKTHBHbIE). MoOHOMEp, MOIMMEp, CTPYKTYpHOE
3BeHO. [lonumepusanus 3TUIeHa KaK OCHOBHOE HAIIPABJIICHUE €0 UCIIOJIb30BaAHUS.

I'eneTndeckas CBA3b MEXKYy KJIACCAMM OPTraHUYECKUX COCIMHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpPraHMYECKUX COEJMHEHUH OTHIENbHBIX KJIACCOB (TPUBHAJIbHAS M MEXAyHApOIHAs
HOMEHKJIaTypa, XHWMHUYECKHE CBOWCTBA, CHOCOOBI TIOMY4YEHHs): TMpeAesbHble (alKaHbl U
IIUKJIOAJIKAHbI), HETIpe/IeNbHbIE (AIKEHbI, ATKUHBI M aJIKQJAUEHbl) 1 apOMaTHUECKUE YTIIeBOJOPO/IbI,
cnupThl U (eHosbl, KapOOHOBbIE KHCIOTHI M 3(UpHI, albAETHAbBl U KETOHBl, aMUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIDHBIE COCIMHEHUSA. 3aJaHusl Ha COCTABJICHUE YypaBHEHUN
XUMHUUYECKHMX PEAKIMH ¢ yJaCTHEM OpraHU4YeCKHX BEHIECTB HA OCHOBAHMM UX COCTaBa M CTPOEHUS

CocraBneHre cxeM peakiuii (B TOM 4YuCiI€ MO MPeNOKEHHBIM IEMOYKaM IMpeBpalleHuit),
XapaKTEpU3YIOIIMX XUMHUYECKHE CBOMCTBA OPIaHUYECKUX COEAVWHEHHH OTAEIbHBIX KJIAcCOB,
CrocoObl WX TOJY4YeHUS W Ha3BaHWE OPraHUYEeCKUX COEJIMHEHUN [0 TPUBHAIBHOW WU
MEXyYHapOJAHON CUCTEMAaTHYeCKOW HOMEHKIIATYPE.

Pemennie mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHHi Ha CBOICTBA OpPraHMYECKHUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlabopaTopHble 3aHATHS

JlaboparopHas padota “[IpeBpaiieHuss OpraHUYECKUX BELIECTB IIPU HarpeBaHuu".
[Tonydyenue oSTuI€HAa M M3Y4YEHUE €ro CBOMCTB. MojenupoBaHHE MOJEKYT U XMMHUYECKHX
NpeBpaIleHUH Ha IpUMepe ATaHa, YTWICHA, alleTHIICHA 1 Jp.
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Tema 4.3.
Nnentunduxanus
OPraHuYecKux
BeleCTB, HX
3HAYEHHE U
NnpUMeHeHHue B
OBLITOBOH M
NMPOU3BOJACTBEHHO
M 1esITeJIbHOCTH
JyeJI0BeKa

Conep:xaHue yueOHOIro MaTepuasa

buooprannueckue coeaunenus. llpuMenenue u Ouosiornyeckas poiib yriieBoaoB. OKuCIEHHE
YIJIEBOAOB — HMCTOYHUK SHEPIHH JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIIOT.
[TpeBpamenust 6eaKoB nmuIIM B opraHu3Me. buonorndyeckue QpyHkuuu O6enkoB. buonornueckne
(dyHKIMY KUpOB. Posb opranndeckoil XuMuM B pelieHny Npo0IeM NHIEeBOi 6e301MacCHOCTH

Posib opranudeckoil XMMUU B pEIICHUH MPOOJIEM SHEPreTUYecKoi 0e30macHOCTH, B Pa3BUTHU
MEIULUHBI, CO3/JaHMM HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHMKOB 3HEPruM (aJbTepHATUBHBIE
UCTOYHUKHU 3Heprun). OnacHOCTb BO3JEHCTBUS HA KUBbIE OPTaHU3Mbl OPIaHUYECKUX BELIECTB
OTJENBHBIX KJIACCOB (YIJIEBOJOPOJbI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOAHBIE,
aJIbJICTUJIBI U JIP.), CMBICJI [TOKA3aTENsl PEAEIIbHO TOMYCTUMOM KOHLIEHTPALUU

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota: “MaeHTudukanus opraHMyecKuX COSAMHEHUHN OTIEIbHBIX KI1acCOB”
WnenTudukanyss OpraHMYeCKUX COCIAWHEHHWH OTIENBHBIX KIIACCOB (HAa NpUMEpEe allbICTHJIOB,
KpaxMayla, YKCYCHOM KHCIOThI, O€JIKOB M T.II.) C HCIOJb30BAHHEM MX (PUIUKO-XMMHUYECKUX
CBOICTB M XapaKTEpHbIX KAUECTBEHHbIX peakuuil. JleHarypauus Oenka npu HarpeBaHuu. L{BeTHbie
peakuuu OenkoB. BO3HMKHOBEHHE AHAJIMTUYECKOTO CHUTHAJAa C TOYKH 3pPEHHs XUMHYECKHX
IPOLECCOB MpPU MPOTEKAHWHM KAueCTBEHHOW peaklMH, MO3BOJIAIONIEH HJIEHTUPUIMPOBATH
IIPEIIOKEHHBIE OPraHUYECKHE BEIIECTBA

1,2

Pa3nea 5. Kunernueckne ¥ TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX PeaKIui

5.1. CkopocTsb
XHMHYECKHX
peaxkuuii.
Xumuueckoe
paBHOBecHE

Conep:xanue yueOHOro MaTepuaJia

CKopocTh peakliy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (AKTOPOB: MPUPOIbI pEArUPYIOIINX BELIECTB,
KOHLEHTPALlMU PEarupyrolux BEUIECTB, TEMIEPATYphl U IJIOLAAN PEAKLIMOHHON MOBEPXHOCTH.
TeroBbie 3¢ (HEKTHl XUMUYECKUX peakUuuil. DK30- U S3HIOTEPMHUUECKHE, PEAKIIH.

OO6parumocTh peakiuil. XMMUYECKOE PaBHOBECHE M €r0 CMEIICHUE IO JEHCTBHEM Pa3IHMYHBIX
(bakTopoB (KOHIIEHTpAIMsl PEareHTOB WM MPOAYKTOB pPEaKIMH, JaBJl€HHE, TeMIeparypa) A
CO3aHMsI ONTHUMAJIBHBIX YCIOBHM NPOTEKaHUs XUMHUecKUX nponeccos. [Ipunnun Jle [llarense

[MpakTuyeckue 3aHsATHS

Pemennie nmpakTHKO-OPUEHTUPOBAHHBIX 3aJlaHUI HA aHAIM3 (PAKTOPOB, BIUSAIOIIUX HA U3MEHEHUE
CKOPOCTH XMMHUYECKOM Peaklnu, B T.Y. C TO3ULUI SKOJIOTUYECKH 1eJIeCO00pa3HOro MOBEACHUS B
OBITY W TPYAOBOWM [EATETHHOCTH B IIEIAX COXPAHEHHUS CBOETO 3/I0POBBS M OKpYXKaromen
IIPUPOJHON CPEBI.

Penienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha npuMeHeHue npuHimna Jle-lllarenbe s
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HaXOXXIACHUA HAaIpPaBJICHUA CMCHICHUA PABHOBCCHUA XUMHUYECKOH pCakuu U aHaJInU3 (baKTOpOB,
BJIMAIOIHUX HA CMCIICHNEC XMMHUYCCKOTI'O PAaBHOBCCH A

Pa3nea 6. PacTBopbl

Tema 6.1. Copepxxanue yueOHOIro MaTepuasa 6
IlonsiTue o
pacTbopax PactBopenue kak ¢pusnko-xumuueckuii npouecc. PactBopsl. CriocoObl IPUTOTOBIIEHHS pACTBOPOB.
PacTBopumocTs. MaccoBasi 1ofisi pacTBOpeHHOro BemiecTBa. CMBICH TOKa3arens NpeaeabHO
JIOIyCTUMON KOHLIEHTPALMH U €r0 UCIOJIb30BAHNE B OLEHKE SKOJIOIMYECKON 0€30I1aCHOCTH.
[TpaBuia 3KOJOTHYECKH LEIeCO00pa3HOTO MOBEACHUS B OBITY U TPYJIOBOH JESITEIBHOCTH B LIEIAX
COXPaHEHMsI CBOETO 370POBbS U OKpYKAIOLIEH MPUPOJHON Cpelbl; OMACHOCTh BO3JECHCTBUS Ha
KUBBIE OPTaHU3MBI OIIPEICIIEHHBIX BEUIECTB.
Pemienue npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JaHUIl HAa pacTBOPBI, HCIOJb3yEMbIE B
OBITOBOW U IPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKA
Tema 6.2. Conep:xaHue y4eGHOro MaTepuasia
HccnenoBanme | agoparopusie sansius 2
CBOMCTB JlaGopatopHas pabota «IIpuroroBienue pacTBOPOB».
pacTBopos [IpuroroBneHue pacTBOPOB 3aJaHHOW (MaccoBOW, %) KOHIEHTpanuu (C  TPaKTHUKO-
OpPUEHTHPOBAHHBIMU BOIIPOCAMH) U OTIPENIEIEHUE CPEibl BOJAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB
Bcero 46

Jlnist XapaKTepUCTUKU YPOBHSI OCBOEHHS y4eOHOr0o MaTepHualla UCIOJIb3YIOTCS Cleaytole 0003HaueHus:
1.- o3HaKOMUTENbHBIN (YKa3aHHUE paHEee U3YYEHHBIX 00BEKTOB, CBOWCTB)
2.- PenpOAYKTUBHBIN (BBIIOJIHEHUE IEATEILHOCTH 110 00pa3Ily, MHCTPYKIIUHU WJIH M10Jl PYKOBOJCTBOM)
3.- MPOIYKTUBHBIN ( MJITAHUPOBAHUE W CAMOCTOSITEIILHOE BBIMTOJHEHHE ACATEIBHOCTH, PEIIeHUE MTPOOJIEMHBIX 33]1a4)
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3.YCJOBUS PEAJIN3AIINYA YYEBHOM JUCHUILIAHBI

3.1.TpeGoBaHus K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecre4eHn 0

VYyeOHas ayuTOpUs XUMUU

(11 mpoBeAEHUs 3aHATHM BCeX BHJOB, INPEAYCMOTPEHHBIX 00pa30BaTENbHOM
IPOrpaMMOM, B TOM 4YHUCJIE€ TPYHIOBBIX W HHAMBUAYAJIbHBIX KOHCYJIbTAlM, a TaKXe I
IPOBE/ICHUS TEKYILEro KOHTPOJISI U NPOMEXKYTOYHOH aTTeCTaIUH)

TexHudeckue cpencTBa: NEPCOHAIBHBIN KOMIIBIOTEP C BBIXOAOM B MIHTEpHET U 1OCTYIIOM
K MH(pOpManuoHHO-00pa3oBaTeNbHOW  cpene  (uiumana  (JIMLEH3MOHHOE  MPOrpaMMHOE
obecrieyeHne, 00Opa3oBaTEIbHBI  KOHTEHT, nporpaMmHoe  oOecrieueHHe  CBOOOJHO
pacIpocTpaHsieMoe, cucTeMa 3allUuThl OT BPEJOHOCHON MH(OpPMALUH), MPOEKTOP, AUHAMHUKH —
L.

DJEeKTPOHHBIE CpEJICTBAa OOYYEHHUs: MYJIbTUMEIUIHBbIE NPUIOKEHUS K JICKIUOHHBIM
KypcaMm, TNPaKTHYECKUM 3aHATHSAM M J1a0OpaTopHbIM paboTaM, WHTEPaKTHUBHBIE y4eOHO--
HarJsiiHble 0cOOus, OHJIAlH KYPChI 110 JUCHMIUIMHE — KOMIUIEKT

JleMOHCTpallMOHHbIE  y4eOHO-HArJSIIHBIE TOCOOMS: KOMIUIEKT JEMOHCTPAlMOHHBIX
y4eOHBIX TaOIHUI MO JUCHMIIMHE, KOMILJIEKT CIPAaBOUYHUKOB, Pa3/1aTOYHbIN y4eOHBIH MaTepual
10 TUCLUIUINHE, KOMIUIEKTHI MOJIEJIEH 3JIEKTPOHHBIE

Crnenuanu3upoBaHHas MeOenb: JOCKa KJacCHas MarHUTHAas MapKepHO-mesnoBas lmiT.,
CTOJ C sIMKaMu JUisi XpaHeHus lmr., xadenpa 1 mr., cryn yuuTenbckuil lmr., croi

yueHU4YecKui 161IT., CTyn yueHndecKkui 321T., mKkad 15 XpaHeHHus yueOHbIX MTocoOui 21IT.
Arnteuka yHuBepcanbHas JUIsl OKa3aHUs IEPBOM MEJULIMHCKON ITOMOIIH
3.2. UndopmanuonHoe odecrieyenne o0ydeHust

Iepeuenn PeKOMEeHIyeMbIX y4eOHbIX U3aHUN, HNuTepHeT-pecypcos,
JIOTIOJTHUTEJIbHOI JINTEPATYPBI
KHurootecne4eHHOCTD
bubauorpaguyeckoe onucanue M3TaHus OcHoBHast/ Kou-Bo.
(aBTOp, 3arj1aBHE, BUJ, MECTO U 0/l M3/1aHNUS, |JIONOJHHUTEIbHAS| 3K3.B |DJIeKTPOHHbBIE
KOJI. CTP.) Jureparypa ono.1. pecypcbl
Axmenona, T. M. Xumus : yaeonoe mocobue / T. U. OcHoBHas - https://znanium.
AxmenoBa. - Mocksa : MOIT PT'VII, 2023. - 192 c. ru/catalog/produ
ct/2137492

AundunorernoBa, W.B. Xumusa: y4eOHHK W - https://urait.ru/b
NPaKTUKyM JJs CpeAHero MnpodecCHOHaIbHOTO OcHoBHas code/513807
ob6pazoBanus / . B. Audunorenona, A. B. babkos,
B. A. IlonikoB. — 2-¢ wu3A., HCOp. U JOM. —
Mocksa : M3natensctBo FOpaiit, 2023. — 291 c.
bopucos, A. H., Xumus : yaeOnuk / A. H. bopucos, - https://book.ru/b;
E. C. Octpornsnos, T. b. Boiitosa, JI. 1. OcHoBHas 00k/945091
ApnameBa. — Mocksa : KnoPyc, 2022. — 331 c.
Jlenucosa, O. U., Xumus : yueounuk / O. W. OcHoBHas - https://book.ru/b;
JlenncoBa. — Mocksa : KnoPyc, 2022. — 307 c. 00k/944626
Hukonbckuii, A. b. Xumust: y4eOHUK ¥ TPaAKTHKYM - https://urait.ru/b
Ui CpeIHero npodeccHoHaNbHOro 00pa30BaHUS OcHoBHas code/513537
A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ wu3j.,
nepepadb. u gom. — MockBa : M3gaTenbcTBo
FOpaiit, 2023. — 507 c.
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https://urait.ru/bcode/513537

XuMus: YIeOHUK JUTS CpeTHeTo -
PO eCCHOHAIBHOTO 00pa3oBaHHS OcHoBHas
1O. A. Jlebene, 1. H. ®aneeB, A.M. ['ony0Oes,
B. H. Illanogau; o1 oOmei peaaKIueH
['. H. ®ageeBa. — 2-e¢ wu3zd., mepepab. W JIOM. —
Mocksa: M3natensctBo FOpaiit, 2023. — 431 c.

https://urait.ru/b
code/513073

BaitnieB, O. C. Xumus. JlabopaTopHbI MPaKTHKYM -
1 COOpHMK 3a7a4: ydyeOHoe mocobue Jisi cpeaHero| JlonoJHuTeIpHas
Mpo¢eCCHOHAIBHOTO oOpazoBaHUs
O. C. 3aiiueB. — Mocksa: MznatensctBo IOpaiir,
2023. — 202 c.

https://urait.ru/b
code/513541

Pocun, 1. B. Xumus. YueOHMK M 3aJayHUK : IS - https://urait.ru/b
cpennero  mpodeccrnoHambHOrOo  0OpaszoBanus /| JlonosHUTETEHAS code/512022
1. B. Pocun, JI. JI. Tomuna, C. H. ConoBbeB. —
Mocksa: M3natenscTBo FOpaiit, 2023. — 420 c.

Tynukun, E. 1. Xumus. B 2 4. Yacts 1. OOmias u - https://urait.ru/b
HEOpraHWYecKass XUMUs: Y4eOHUK A cpeaHero| JlomonHuTeNnbHAs code/513730
MpOECCHOHAIBHOTO o0OpazoBaHus
E. U. Tynukun. — 2-e wu3[., HCIOp. ©U JOM. —
Mocksa : M3natensctBo FOpaiit, 2023. — 385 c.

Tynukun, E.W. Xwumumsas. B 2 u. Yacte 2. - https://urait.ru/b
Opranuueckas XuUMHs: Yy4eOHHMK st cpernHero| JlonoiaHuTenbHas code/513731
PO eCCHOHAIBHOTO o0paszoBaHHs
E. U. TynukuH. — 2-¢ wW3A., HCOp. U JOI. —|
Mocksa : M3natensctBo FOpaiit, 2023. — 197 c.

[lepeuens coBpeMeHHBIX npodeccroHanbHbX 0a3 ganHbIX (CIIB/I)

Ne HaunmenoBanue CIIB/]
1 [Hayunas snextponnas oubnuorexka ELIBRARRY - www.elibrary.ru
2
3

Hayunas snextpoHHast 6nbanorexa KubdepJlennnka - www.cyberleninka.ru
DnekTpoHHas oubmanoreka Grebennikon.ru - www.grebennikon.ru

[Tepeuenp nHpopmanmoHHbIX cripaBoyHbIX cucteM (MCC)

Ne Haumenosanne NCC

1 |CnpaBounas npaBoas cucrema Koncynprantlmroc www.consultant.ru
2 |DOnextponHas oubnmoreunas cucrema BOOK.ru - www.book.ru

3 |DnekTponnas obubnmoreunas cucrema ObC FOPAUT - www.urait.ru

4

5

OnekTpoHHO-0nbmoTreunas cucrema SHAHUYM (ZNANIUM) - WWWw.znanium.com
OnektponHas 6ubimorexka CII6I" 9V - opac.unecon.ru

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
JUCHMUIIIAHBI

KOHTpOJIb n OIlCHKAa pe3yJILTaTOB OCBOCHUSA JUCHUITIINHBI OCyHIeCTBHﬂeTCSI
mpernojaBaTelieM B MpoIlecce MPOBENCHUS MPAKTUYECKUX 3aHATUN W JabOpaTOpHBIX pador,
TeCTI/IPOBaHI/ISI, a TAKXXC BBIIIOJIHCHUSA O6yanOHIHMHC${ I/IH)II/IBI/IJIyaHBHI)IX 3a,ZIaHI/II71, HpOGKTOB,
HCCIICIOBAHUI.

PesynbTaTsl 00yyeHus PopMBbI H METO/IbI KOHTPOJISA B
(oCBOCHHBIE YMEHUS1, YCBOCHHBIC 3HAHUS) OLIEeHKH pe3Y/JIbTATOB 00y4eHus!

YMmennst
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Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHUs1, YCBOCHHbIE 3HAHUS)

@®opMbI U MeTO/IbI KOHTPOJISA U
OIICHKH Pe3yJbTATOB 00y4eHH s

V-1. BeiaBnsate XapaKTCPHBIC IIPHU3HAKW W B3aUMOCBA3b
HN3YUCHHBIX HOHSITI/II>'I, IMPUMCHATH COOTBCTCTBYIOIIUEC
IIOHATHA Ipu OIMNMCaHNHN CTPOCHUA u CBOICTB
HCOPTraHUYCCKUX U OpraHu4YCCKUX BC€IICCTB u ux
npeBpameHI/Iﬁ; BBISIBJIATH B3aMMOCBS3b XMMHUYCCKUX 3HAHUHM

C HOHATUAMU u MpeACTaBICHUSMU JIPYTUX
€CTECTBCHHOHAYYHBIX IIPEIMETOB
V-2. Hcnonp3oBarh HaMMEHOBaHUA XUMHUYECKUX

COCIMHEHUN MEXIYHAPOIHOIO COK3a TEOPETHYECKOM H
IPUKIAHON XMMHUM U TPUBUAJIbHBIE HA3BAaHUS BaXKHEHUIINX
BEIIECTB  (ITWJIEH,  aleTWIeH, IJULepuH,  (eHod,
dopmanbaerun, yKCycHasi KUCIOTa, TJIMIUH, yrapHBIA Tas,
YIJIEKUCHBIA a3, aMMHaK, raileHas HW3BEeCTb, HETallcHas
U3BECTh, NMUTHEBAS COJA M JIPYTUX), COCTABIATH (POPMYIIBI
HEOPraHUYECKUX M OPraHUYeCKHX BEILECTB, YPaBHEHHUS
XUMHUUYECKHUX PEAKIUM, 00BACHATH UX CMBICI; IOATBEPKIATh
XapaKTepHBbIE XUMHUYECKHE CBOMCTBa BELICCTB
COOTBETCTBYIOIIMMHU  JIKCHEPUMEHTAMU UM 3alHUCIMHU
YPaBHEHUH XUMHUYECKUX peaKLnn

V-3.  VYcraHaBnuBaTh  NPUHAIIEKHOCTh  M3YUYEHHBIX
HEOPraHMYECKUX M OPraHMYeCKUX  BEILLECTB K
ONpeeNiEeHHbIM  KJlaccaM W TpyIlmaM  COEIMHEHUH,
XapaKTepU30BaTh UX COCTAB U BaKHEHILINE CBOMCTBA

V-4. Ornpenenarpb BUABl  XHMHYECKHUX CBsI3€ei
(KoBaJIeHTHas1, NOHHAs, METAJINYECKasi, BOJOPOIHAs), THUIIBI
KPUCTAUTMYECKUAX PEIIETOK BEIIECTB; KIacCH(PUIUPOBATH
XUMHUYECKHE PEAKIIUN

V¥-5. IIpoBoauTh pacyeTbl MO XUMHUYECKUM (QopMmyiamM U
YPaBHEHHSAM XHMHUYECKUX PpEaKIMH C HCIOIb30BaHUEM
(Gu3NYeCKUX BEIUYMH, XapaKTepU3YIOLIUX BEUIeCTBa C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00bemMa (HOpMaJbHbBIE
yCIIOBUSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIOIb30BaTh
CUCTEMHbIE XUMHUUYECKNE 3HAHUA Ul NIPUHATHS PELICHUN B
KOHKPETHBIX  JKU3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

V-6. IlnanupoBaTh ¥  BBIIOJHATH  XMUMHYECKUN
OKCIEPUMEHT (KaueCTBEHHbIE pEaKlMu Ha KATUOHBI H
aHUOHBI,  (YHKIMOHANbHbIE  TPYINIbl  OPraHUYECKUX
COEIMHEHUN JeHarypauus O€JIKOB IpU HarpeBaHHH,
[[BETHBIE pEaKIMH OEJIKOB; MPOBOIUTH PEAKIMM HOHHOTO
oOMeHa, OIpenesTh Cpeay BOJHBIX PacTBOPOB, peLIaTh
JKCIIEPUMEHTAJIbHBIE 3a/1a4M Ha pacro3HaBaHHe
HEOPraHMYeCKWX W  OpPraHMYeCKWX  BEIIECTB) B
COOTBETCTBUHM C MpPaBUJIAMHM TEXHHKH O€30MacHOCTH IpH
oOpalieHun c BElIECTBAMHU u 1a00paTOPHBIM
000pyIOBaHUEM; TPEICTABIATH PE3YJIbTaThl XUMHYECKOTO
HKCIIEPUMEHTA B dbopme 3anmucu ypaBHEHUN
COOTBETCTBYIOIIUX PeaKIHid U (HOPMYIHPOBATH BHIBOJBI HA
OCHOBE 3THX PE3YyJIbTaTOB

VY-7. AHanu3upoBaTh  XUMHUYECKYI0  HH(OpPMAIHIO,

[TpakTudeckue paboTHI.
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Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHUs1, YCBOCHHbIE 3HAHUS)

@®opMbI U MeTO/IbI KOHTPOJISA U
OIICHKH Pe3yJbTATOB 00y4eHH s

MOJIyYaeMyI0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopManuu, cetTb IHTEepHET U Apyrue)

V-8. CoOuronaThb MpaBuiIa SKOJIOTHYECKHU
1enecoo0pa3sHoro  MoBeleHUsT B ObITY W TPYAOBOM
JIEATEIbHOCTH B LEJISAX COXPAHEHUs CBOETO 3J0POBbS M
OKpYXKarolllel NPUPOJHON CpEAbl, YYHUTHIBATh OIACHOCTH
BO3JICUCTBUSl HA JKUBBIE OpPraHU3Mbl  OIPEACIICHHBIX
BEUIECTB, I[IOHMMAas CMBICI IIOKa3aTessd IpeAeibHOI
JIOIyCTUMOM KOHLIEHTpaluu

¥-9. Branere OCHOBHBIMM METO/IaMU HAay4YHOTO ITO3HAHUS
BEUIECTB W  XUMHUYECKUX  sABJIeHUN  (HaOmroleHue,
U3MEpPEHUE, DSKCIEPUMEHT, MOJEINPOBAHUE); BIAAEThH
CHUCTEMOM 3HAHMI O METOAAaX HAY4YHOrO MO3HAHUs SBJICHUM
IPUPOJIbI, MCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax H
YMEHUSAMHU MIPUMEHSATD 3TH 3HaHUS npu
AKCIEPUMEHTAJIbHOM HCCIEJAOBAHUU BEIIECTB M JUId
OOBSICHEHUS! XUMHUYECKUX SIBIICHUH, HMEIOIUX MECTO B
IpPUPOJIE MPAKTUYECKOM JESTEIbHOCTH 4YEJIOBEKa U B
MOBCEHEBHOM KHU3HH.

3Hanug

3-1. Bnagers cucteMoil XMMHUYECKMX 3HAHUN, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATalOlMe TOHATHS (XUMHUYECKHIL
DIIEMEHT, aTOM, JJIEKTPOHHAs 00OJNoYKa aroma, s-, P-, d-
JJIEKTPOHHBIE  OpOMTaIM  aToOMOB, HOH,  MOJIEKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTENEHb
OKHUCJIEHHS, XUMHYECKas CBs3b, MOJIb, MOJISIpDHAs Macca,
MOJIIpHBIA O00BEM, YIJIEPOJIHBIM CKeNeT, (PyHKIMOHAIbHAS
rpynna, paaukai, W30MEpHusi, MU30MEphl, TOMOJOTHYECKUI
pan, TOMOJIOTH, YIJIEBOOPO/IBI, KHUCIOPOA- u
a30Tco/epKalllie COEAMHEHUs, OUOJIOTHYECKU aKTHUBHBIE
BellecTBa (yriaeBobl, KUPBI, OEIKH), MOHOMED, MOJIHUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COECIUHEHUS,
KPUCTAJJIMYECKAsl PELIeTKa, TUIbl XWMHUYECKUX pEeaKIHi

(OKHCITUTENbHO-BOCCTAHOBUTETbHBIE, 9K30- u
SHIOTEPMUYECKHUE, PEaKIMd HWOHHOTO OOMEHa), pacTBOD,
AIIEKTPOJIUTHI, HEDJIEKTPOIUTHI, ANEKTPOIUTHYECKAs

JUCCOLMAIMs, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON PEaKIMH, XUMUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (T€OpUsT XHMMHUYECKOTO CTPOECHUS OPraHuYecKuX
BeuiectB  A.M.byrnepoBa, Teopusi 3INEKTPOIUTUYECKOU
nuccounanuu, Ilepmogmueckuit 3akon [[.M.Menneneesa,
3aKOH COXPAaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUHU.

3-2. CdopMupoBarh MPEICTABICHUS: O XHUMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpPa, POJIH
XUMHUHM B TO3HAHWU SIBICHUH TPHUPOABI, B (hopMHpOBaHUHN
MBILIUIEHUST U KYJIbTYpbl JUYHOCTH, €€ (YHKIUOHAIHHOU
IPaMOTHOCTH, HEOOXOAWMOW JJsl pelieHHs] MPaKTUYECKUX
3aJa4 M DKOJIOTUYECKM OOOCHOBAHHOTO OTHOLICHHS K

[IpakTrueckue pabOTHI.
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Pe3yabTarsl 00yyeHus D®opMbI U METOIbI KOHTPOJIS U
(ocBOCHHBIC YMEHHUSI, YCBOCHHbIC 3HAHHUSA) OLICHKH Pe3yJIbTATOB 00y4eHus!

CBOEMY 3/IOPOBBIO U IIPUPOJIHOM cperie.

5. OCOBEHHOCTH OCBOEHMUSA JUCIAIIJIMHBI J1JI1 UHBAJIN10OB U JINIL C
OI'PAHUYEHHBIMU BO3MOXKHOCTAMU 31OPOBbA

OOydeHre OOYYAOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXHOCTSMHU 3JIOPOBBS TIPU HATHYUU
3asBJICHUS  OCYIIECTBISICTCS HA OCHOBE  QJIallTUPOBAHHOW  pabodeld  mporpammbl €
HUCITIOJIB30BAHHUEM CIICIIHAJIbHBIX MECTOOOB O6y‘-IeHI/I$I n AUTAKTHYCCKUX MaTcepuraioB,
COCTABJICHHBIX C YYETOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO pPAa3BUTHS, WHIMBHIYaTbHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3JJOPOBBSI TAKUX 00yJarOIIUXCs (00yJaromerocs).

B mensx ocBoeHuss yueOHON mNporpamMMbl JMCHUIUIMHBI MHBAIHIAMH M JIMLIAMH C
OrpaHNU4YC€HHBIMH BO3MOKHOCTAMU 3J0POBbA YHUBCPCUTET o0ecIieunBaer:

— Uil MHBAJIHWJOB M JIMII C OIPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI 10 3PCHUIO:
pasMCICHUE B  AOOCTYIHBIX  JJIA 06yan0H11/1xcs[, ABJIIAIOIIUXCA  CIICIIBIMU  WJIN
CJIa0OBUISIIMMHI, MECTaX W B aJalTUPOBAHHOH (opMe CIpaBOYHON HH(POpMAIUU O
pacnucaHuM  y4eOHBIX  3aHSATUH;  TNPHUCYTCTBHE  ACCHCTCHTa,  OKAa3bIBAIOIIETO
oOyyaromeMycss HEOOXOJMMYIO TOMOINb; BBITYCK  aJlbTEPHATUBHBIX  (POpPMATOB
METOAMYECKHX MaTepHajoB (KPyHMHbBIH mpudT Win ayanodaiiisl);

- NS WHBaJUAOB W JIMIl C OTPAaHMYEHHBIMU BO3MOXXHOCTSIMH 3[0POBBS 1O CIYXY:
HaJJIC)KallUMH 3BYKOBBIMU CPECACTBAMHU BOCIIPOMU3BCACHUC I/IH(l)OpMaHI/H/I;

- N1 WHBAaJNWAOB U JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbS, HMEIOIIUX
HAapymcHusa OIMOPHO-ABUTATCIIBHOTO alrrmapara: BO3MOXHOCTH 6CCHp€H$ITCTBCHHOFO
IocTyna OOydJaroImMxcsi B y4eOHblEe TMOMEIIEHHS W JApPYrue TMOMENIeHHs Y4eOHOTro
KOpITyca, a TakKe MpeObIBaHUE B YKA3aHHBIX TTOMEIIICHUSIX.

O6pazoBanue 00YyJarOIMIUXCS ¢ OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI MOXKET OBITh
OpTraHru30BaHO KaK COBMECTHO C APYIrUMHU O6y‘~IaIOHII/IMI/IC$[, TaK U B OTACIIBHBIX I'PpyHIiax HUJIA B
OTJICTIbHBIX OpPTraHU3aIUsX.
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