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PABEOYAS IIPOTPAMMA YYEBHO AMCLUATIIMHEI
OYJ1.07 XUMMSI

s peanuzanuu [Iporpammsl IOATOTOBKH ClIEMHANTUACTOR cpeaHero 38eHa (IIIICC3)
[0 CNEIMANILHOCTH
09.02.01 KomnbloTepHble CUCTEMbI U KOMIJIEKCbI
Ha 6aze OCHOBHOTO 00111ero o0pasoBaHus
(TexHonormyeckuil npoduns NpodeccHOHAILHOTO 00pa3oBaHMUs)
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PaGouas nporpamMma o6uieo6pazopartensHoit gucuumiuasl OV JI.07 Xumus paspaboTana Ha OCHOBE:

o @elepalbHOTO TOCYJAPCTBEHHOTO 06Pa3s0BaTENBHOTO CTAHAApTa CPEAHEr0 NpPO(ECCHOHATLHOTO
o0pazoBanua no crnenuanbuoctd 09.02.01 KommbiotepHsle cucTeMbt B Komrekcsl (ITpukas MuHnmpocsemenus
Poccun ot 25.05.2022 Ne362, 3apeructpuposan B Munrocte Poceuu 28.06.2022 N 69046).

e denepanbHOro TIoCYIapCTBEHHOTO OOpa30BAaTENLHOrO CTaHAapTa cpeaHero obmero obpasoBaHus
(npukas Muno6pHayku P® ot 17 mas 2012r. Ne413 (3apeructpuporad B Muntocte Poccun 7 urons 2012 r. N
24480).

e DenepanpHOl  00pazoBaTeNbHOM — NIpOrpaMMmbl  cpepHero  obmero  obpasosanus  (Ilpukas
Munnpocsemenysa Poccun ot 18.05.2023 Ne 371 "O6 yreepxaennu (enepanbHoli 06pa3oBaTeNbHOM MPOrpaMMbl
cpezHero o61ero o6pasopanus”).

. e Tlpukas MunucrepcTsa oGpasoBanusa T Hayku P® ot 05 asrycra 2020r. Ne885/390 «O npakruueckoi
TOArOTOBKE 0GYYAIOUIHXCAY.

e [Ipuxas MunucTtepcTea npoceenieHus Poccuitckoit @eneparuu ot 27.12.2023 Ne 1028 «O BHecenuu
U3MEHEHHH B HEKOTOpLIE MpUKassl MunucTepcTBa o6pasoBanus u Hayku Poccuiickoit ®enepaunu 1 MUHHCTEPCTBA
npoceelenns Poccuiickoil @enepaiuy, Kacaroumecs (elepaibHBIX TOCYIapCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHAApTOB OCHOBHOrO 00lero obpasosanus u cpeaero obuiero obpasosanusa» (3apeructpuposan 02.02.2024 Ne
77121).

e JlpumepHas pabouas mporpamma  001E06pa3oOBAaTENbHONH — AUCUMIUIMHBI  «XHMHA» 174
npodeccHoHanbHbIX 06pazoBaTenbHbIX opraduzanuii (ot 18.04.2025)

e PekoMeHmauMM [0 peaIM3alldM CpegHero o6llero of0pa3oBaHus B IpEdeNax  OCBOSHUA
00pazoBaTeNLHOM 1IPOrpaMMBl CpeaHero npodeccuoHarsHoro obpasoranus (MMchkMo MuHNpocsewenus Poccuu ot
01.03.2023 Ne05-592).

e VyebHoro miraHa IIIICC3 no cneumansHocTH 09.02.01 KoMIBIOTEpHBIE CUCTEMBI U KOMILICKCEI,
YTBEP)KACHHOTO AupeKkTopoM komnemxa 13 despans 2025r.

o TlonoxeHus O TopAJKe pa3paboTKy U OGHOBIEHUS OCHOBHBIX 0OPa30BATE/bHBIX NPOTPaMM CPEIHETO
npodeccuoHasHOro o0pazosanus B IBIIOY «IlepMmckuii nonurexHudeckuii komtemx umeny H.I. Cnassnosa» (0T
01.10.2021).

B mporpammy BKJIIOUEHO COMEpKAHUE, HANpaBlIeHHOE Ha HOPMUPOBAaHME Y CTYAECHTOB 00pa3oBaTeNIbHbIX
pe3ylnbTaToB, HEOOXOAMMBIX I/ Ka4eCTBEHHOTO OCBOEHHS NIPOTPaMMbl IIOATOTOBKY CHELHAIHCTOB CPEHErO 3BeHa
no cneuuansHocTH 09.02.01 KoMIBIOTEpHBIE CUCTEMBI M KOMILIEKCHI.

PaccmoTpeHo Ha 3acegaHun

IIpenmeTHO# LUKNOBO#H KoMuccun «He Brinmyckaromas
CTYIICHTOB Ha FOCY/IapCTBEHHYIO HTOTOBYIO aTTECTALIUIO
[potoxon Ne 8 ot 23 anpeinyg.2025r,

Ipencenaresns MK ’% 227 __E.B. MeHblH1KOBa

Onolpeno Ha 3aceraHnu
IlpeameTHON LMKIOBOW KOMUCCUM «BhIITycKaromasn
CTYIICHTOB Ha FOCYAAapCTBEHHYIO UTOTOBYIO aTTECTALHIO»

IIpotoxon Ne 8 ot 23 anpeins r.
[Mpencenarens MK C.B. Benpesa

PexoMeHA0BaHA K YTBEPKACHHIO
Metoaudeckum cosetoMm ['BIIOY «Ilepmckuii nonurexHuyeckuil komnepx umenn H.I'. CnaBsHoBa»
3axmouenue Metoanueckoro cosera [Ipotokon Ne9 ot 14 mas 2025 r.

Pazpaborumnk:
I'BIIOY «IlepMckuit nomvrexHudeckuii koywemx nmenn H.I'. CnaBsiHoBay
Menbumnkoa ExaTepyna BukTopoBHa, npenogasartens BoICIIE KBANTUDUKAUNOHHON KaTeropuy



COJAEPXAHUE

IACIIOPT PABOYEWM ITPOI' PAMMBI YYEFHOM U CIUILIMHBI
CTPYKTYPA U COJAEPKAHUE YYEFHOM JUCHUILIAHBI
YCJIOBUSA PEAJIN3AIIMUA PABOYEM ITPOT'PAMMbI YYEBHOW JACIATIIIMHBI

KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM IV CIHUILIAHBI
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1. MACIIOPT PABOYEM ITPOT PAMMBI YYEBHOM JUCIHHAITINHBI
OY .07 Xumust

1.1. Mecto AMCHMIUIMHBI B CTPYKTYpe OCHOBHOIi mpodeccuoHaIbLHOIi 00pa3oBaTeIbHON
MPOrpaMMbI

O6meobpa3oBaTenbHas TUCIUTUIMHA « XUMHUSD» SBIISIETCS 00513aTENbHON YacThIO 00111e00pa3oBaTeIbHOT0
nukia obpasopatenbHol mporpammbel CIIO B coorBerctBun ¢ ®I'OC mno cnenuansHoct 09.02.01
KOMHLIOTepHLIe CHUCTEMBI 1 KOMIIJICKCHI.

1.2. llenu n nuaHupyeMble pe3yabTaThl OCBOCHUS AUCIUILTHHBL:

1.2.1. Lenu u 3aj1aui JACHUATUIAHBI

Hene pmuctumnuabl  «XuMus»y: (HOPMHpPOBAHUE Y CTYACHTOB TIPENCTABICHUS O XUMHYECKOU
COCTABJISIIOLICH €CTECTBEHHO-HAyUYHON KAPTHUHBI MUPA KaK OCHOBBI IIPUHSTUS PEILEHUN B )KM3HEHHBIX U
MMPOU3BOJACTBCHHLIX CUTYyallUsAX, OTBETCTBCHHOI'O ITOBEACHUS B HpHpO[IHOﬁ cpeae.

3amaun JUCIIAIUINHEL <« X UMUSD:

1) chopmMupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKUX IPOIIECCOB M SIBJICHUH B
OKpYy’)Kalollel cpeje, I1EeIO0CTHOM HaydyHOHM KapTUHBI MHUpPa, B3aMMOCBS3M W B3aMMO3aBUCHMOCTHU
€CTCCTBCHHBIX HAYK;

2) pa3BHTh YMEHHUs COCTaBIATH (DOPMYNBI HEOPTaHWYECKMX M OpPraHUYECKHX BEIIECTB, YpPaBHEHHUSI
XUMHYECKHUX peakiui, OOBSICHATh HX CMBICT, HHTEPIPETHPOBATh PE3yAbTaThl XUMHUYECKUX
9KCTIIEPUMEHTOB,

3) chhopMHUpOBATH HABBIKH MTPOBEACHUS MPOCTEHIINX XUMHUECKUX IKCIIEPUMEHTATBHBIX HCCICIOBAHII
¢ cobmroIeHneM MpaBwI 0€30MaCHOTO OOpAIIeHNs C BEMIECTBAMHE U J1a00paTOPHBIM 000pyAOBaHUEM;

4) pa3BUTh YMEHHS MCII0JIb30BAaTh MHPOPMAIINI0O XMMUYECKOI'0 XapaKTepa U3 Pa3InYHbIX HCTOYHUKOB;
5) cdopmupoBaTh yMEHHS TPOTHO3WPOBATH TIOCIEACTBHSI CBOEGH JEATENbHOCTH W XHUMHYECKHX
MPHUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopMupoBaTh TMOHUMAHHE 3HAYMMOCTH [OCTH)KEHHH XUMHYECKOM HAyKH W TEXHOJIOTHHA I
Pa3BUTHS COMAIILHOMN M MPOU3BOICTBEHHOM cdhep.

1.2.2. IlmanupyeMble pe3ybTaThl OCBOCHUS OOICOO0pa30BaTEIbHON MUCIIUIIIIMHBI B COOTBETCTBUHU C
®I'OC CIIO u Ha ocHoBe PI'OC COO

OcBoenne copepkaHusl y4eOHOM NUCIUIUIMHBI «XUMHUSD» 00eCIednBaeT IOCTHIKEHHE CTYIASHTaMu
CIIEIYIONTNX PE3yIbTaTOB:

- IpeIMETHBIX:

I11 copMupOBaHHOCT MPENCTABIEHUH: 0 XUMHUIECKOIH COCTABIIAIONIEH €CTECTBEHHOHAYYHOI KapTHHBI
MHpa, PO XUMHH B IIO3HAHUH SIBJICHUN PUPOJIBL, B POPMUPOBAHNHY MBIIIICHUS H KyJIbTYPHI TNIHOCTH,
ee (DYHKIIMOHAIHHON IPaMOTHOCTH, HEOOXOJMMOM [UTS PElIeHns MPAKTHYECKUX 3a7ad U DKOJIOTHYECKH
000CHOBaHHOI'O OTHOIIIEHHS K CBOEMY 3/TOPOBBIO M IIPUPOTHOM CpEIE;

[12 BrnajgeHue cUCTEMOM XHMUYECKUX 3HAHHMWA, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIIME IOHSTHUS
(XMMHYECKHUIT 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI0UKa aToMa, s-, P-, 0-3JIeKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJICKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHLATEIbHOCTh, CTEIIEHb OKUCIICHUS, XMMUYECKasl CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00beM, YITIepOIHBIHN CKeNneT, QyHKIMOHAIbHAS TPYIIa, paiuKall, H30MEpHs,
H30MEpbI, TOMOJIOTHYECKUH PsAJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOI- U a30TCOAEPKAILUE COEANHEHNS,
OHMOJIOTMYEeCKH aKTHBHEIE BEIIECTBA (YTIEBOIBI, JKUPHL, OETIKHN ), MOHOMED, ITOINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAWHEHMS, KpPUCTAUIMYECKasl pEIIeTKa, THIIBI XUMHUYECKUX pPEaKIui
(OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE, IK30- M SHAOTEPMHUUECKHE, PEAKIIMY MOHHOTO 0OMEHa), pacTBop,
JJIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOJIUTHYECKAsi AWCCOLMALUs, OKUCIINTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOH PEaKUNU, XUMHUYECKOE PAaBHOBECHE), TEOPHUH U 3aKOHBI (TEOPHsI XHMHUYECKOTrO
CTpOEHHMs oOpraHmveckux BemectB A.M. bByrnepoBa, Teopust 3JEKTPOJIMTHYECKOH AW CCOLMALNH,
nepuoguueckuii 3akoH .M. MenneneeBa, 3aKoH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN
S3bIK  XUMHH, (aKTOJIOTMYECKHE CBEIEHHS O CBOWCTBAaX, COCTaBe, IONyYeHHMH M O€30IacHOM
WCTIOJIb30BAaHUM BAKHEHIINX HEOPraHWYECKHMX W OPraHMYEeCKUX BELIECTB B OBITY M MPAKTUYECKON
JeATeIbHOCTH YelI0BEKa;

113 C(i)OpMHpOBaHHOCTL yMCHI/Iﬁ BBISABJIATD XaPAKTCPHBIC IPU3HAKU U B3aUMOCBA3b U3YUCHHBIX HOHSITPIﬁ,
NPUMCHATL COOTBCTCTBYIOLIUMC IIOHATHA IPU OIMMCAHWU CTPOCHHUA H CBOMCTB HCOPTraHUYCCKUX U
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OPraHnvYCCKUX BCUICCTB U UX npeBpameHHﬁ; BBISBJIATH B3aMMOCBS3b XUMHUUYECKMX 3HAHUHN C TOHATUAMH
" ONpeaCTaBJICHUAMU JPYIrUX €CTCCTBCHHOHAYYHBIX IIPCAMCTOB,

14 chopMupOBaHHOCTH YMEHUW  UCIONB30BATH HAMMCHOBAHUS  XUMHYCCKUX  COCIUHCHHIA
MEXIYHAPOIHOr0 COK03a TEOPETUUECKON U MPUKIAJIHON XUMUU U TPUBUAJIbHBIE HA3BAHUS BaXKHEH IIMX
BeIIeCTB (ITHUJICH, allCTUJICH, TIIUIEPUH, (CHOM, (OPMaNIbICTH, YKCYCHAsT KUCIIOTA, TIIUIVH, yrapHbIA
ras, yrieKuCIbId ra3, aMMHakK, ralieHas H3BeCTh, HEraimieHas H3BeCTh, MUTHEBAs COAAa U JPYTHUX),
COCTaBJATh (hOPMYJIbl HEOPraHMUECKUX U OPTaHMYECKHX BEIIECTB, YPABHEHMSI XUMHUYECKUX pPEaKIIUH,
OOBSICHATH X CMBICIT; IOATBEPIKAATH XapaKTEPHbIC XUMUUCCKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
SKCIEPUMEHTAMU U 3alUCSIMU YPaBHEHUN XUMUYECKUX PEAKLIMIA;

I15 cdopMupoBaHHOCT, YMEHWH yCTaHABIMBATh NPUHAUICKHOCTh W3YUYCHHBIX HEOPTaHUYECKHX H
OpPraHUYECKUX BELIECTB K OIPEAEIICHHBIM KJIACCAM U I'PYIIIAM COEAUHEHNN, XapaKTEpU30BaTh UX COCTAB
Y BaKHEHIIIME CBOICTBA; OMPEAEATh BUIBI XUMUYECKUX CBs3eH (KOBaJIEHTHAsI, MOHHAS, METaJUTNYeCKas,
BOJIOPOJIHAS ), TUTIBI KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIACCU(UIIMPOBATH XUMUYECKUE P CaKIUH;

[16 BrnageHwe OCHOBHBIMH METOJAMHM HAyYHOTO TIO3HAHWS BEHIECTB W XUMHUYECKUX SIBIICHUI
(HabmozieHne, U3MEpEeHne, SKCIEPUMEHT, MOJICTUPOBAHNUE);

I17 cdopmMupoBaHHOCTH YMEHHI MPOBOIUTH PACUETHl MO XUMHUYECKAM (opMynaM W ypaBHEHHSIM
XUMAYECKUX PEAKIU C WCIONb30BaHMEM (U3MUYECKUX BEIHYHMH, XapaKTEPU3YIONIMX BEIECTBA C
KOJINYECTBEHHOW CTOPOHBI: MaccChl, oObemMa (HOpMajbHBIE YCIOBHSA) Tra30B, KOJMYECTBA BEIIECTBA;
WCIIONIb30BaTh CHCTEMHBIE XMMUYECKHE 3HAHUA IS MPHUHATHASA PEIIeHWH B KOHKPETHBIX YKU3HEHHBIX
CUTYaIUX, CBA3aHHBIX C BEIIECTBAMH U MX TPUMEHEHHEM;

18 chopmupoBaHHOCTH YMEHUH MJIAHUPOBATH W BBITOIHATH XUMHYECKHH IKCIIEPUMEHT (IIpEBpaIeHNS
OpPraHuYCCKNX BCHICCTB IIPpU HAIrpCBaHUU, ITOJTYYCHUEC OTHJICHA U U3YUCHUE €TI0 CBOf/iCTB, KAa4YC€CTBCHHBIC
pC€aKurun Ha aJlbACTU/Ibl, Kpaxmall, YKCYCHYIO KHUCJIOTY, AC€HATypalusi 6€HKOB IIpy Harp€BaHnuu, IBETHBIC
peaknuu OENKOB; TPOBOMUTH PEAKIMU HOHHOTO OOMEHa, OINpEeNsTh Cpely BOJHBIX pPacTBOPOB,
Ka4yeCTBEHHBIC PEaKIMh Ha Cylb(paT-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHWS, DPEIIaTh
JKCIIEpUMEHTAIBHBIC 3a7aun 1Mo TeMaM "Meramisl" u "Hemeraiuiel") B COOTBETCTBUU C TIpaBHIIaAMU
TEXHUKH O€30MacHOCTH IPH OOpaIlleHHH C BEIIeCTBAMH M JIA0OPATOPHBIM OOOPYIOBAHUEM;
MPEACTABIIATE PE3YIbTAThl XUMHUECKOT O SKCIIEPUMEHTa B )OpME 3aIMCH YPaBHEHUH COOTBETCTBYIOIINX
peaknuii 1 GopMyIUPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

I19 chopMHUpOBaHHOCTH YMEHHSI aHAIM3UPOBATh XUMHUUECKYIO WH(POPMAIHIO, TIOTYJ4aeMyI0 U3 Pa3HBIX
HMCTOYHHUKOB (CPEACTB MaccoBOi mH(popMarmu, cets IHTepHET U ApyTHe);

I110 copMupoBaHHOCTD YMEHHI COOMIOATHh MpPaBHia YKOJOTHYECKH IIEIecO00pa3HOro MOBEAECHUS B
OBITY U TPYIOBOH NEATEILHOCTH B IEISAX COXPAHECHUS CBOETO 3JI0POBbS M OKPYXKAIOINICH MPHPOIHON
CpeJbl; YYUTHIBATH OMIACHOCTHh BO3JICHCTBHS HA JKUBBIE OPTaHU3MBI ONPEENICHHBIX BEIECTB, TOHUMAS
CMBICIT TIOKa3aTesl PEeTbHOM JTOMyCTUMOM KOHIICHTPAITHH;

I111 mnst oOydaromxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 3I0pPOBbs: C(hOPMUPOBAHHOCTh YMEHUS
MIPUMEHSTh 3HAaHHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMUS BELIECTB M XMMUYIECKUX SIBICHU;

I112 mst cnensix 1 c1aboBUAAIIIX 00yUaIONXCS: CDOPMHUPOBAHHOCTH YMEHHSI UCTIOIH30BATH PENbe(hHO
TOYEUHYIO crucTeMy obo3HadueHui JI. bpaiins mist 3anmuch XUMIgeckux (GopMyi.

JlmarocTHBIE 1 MeranpenmeTHbIe pe3ynbTaThl Oepem u3 GI'OC COO - THYHOCTHBIX:
IPaXXIaHCKOTO BOCITUTAHUS:
- cOpPMUPOBAHHOCTh IPAXKAAHCKOHN MMO3MLIMHN 00y4aromerocs Kak akTHBHOTO M OTBETCTBEHHOI'O 4YJIeHA
poccHiickoro o0IIeCcTBa;
- OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBa)XKEHHE 3aKOHA U NIPABONOPSIKA;
MPUHATHE TPAIULMOHHBIX HAllMOHAJIBHBIX, O0MIEUEIOBEYECKUX T'YMaHUCTUUECKUX U I€MOKPATHYECKUX
IICHHOCTEH
- TOTOBHOCTbH NTPOTHBOCTOSITh HJICOJIOTMH SKCTPEMU3Ma, HALIMOHAIN3Ma, KCeHO(POOUH, TUCKPUMHHALMH
10 COLIMAIIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MTPU3HAKAM;
- TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX I'PAXKIAHCKOrO OOIIECTBA, Y4aCTBOBATH B
caMOyIpaBJIeHWH B 00111€00pa30BaTeIbHON OpraHU3aluy U AETCKO-IOHOLIECKUX OpraHU3aLHsIX;
- yMEHHE B3aUMOJAEHCTBOBaTh C COLUAIBHBIMH WHCTUTYTaMU B COOTBETCTBUM C UX (QYHKIMAMH U
Ha3HaYCHHUEM;
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MaTPUOTUYECKOTO BOCITUTAHUSL:

- chOpMHPOBAHHOCTh POCCUHCKOW TPAXKIAHCKOW WICHTUYHOCTH, MATPUOTH3MA, YBAXKCHUS K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTH Tiepen PouHoM, ropaoctu 3a cBOM Kpail, cBOr0 Poauny, cBo S3bIK U
KyJIbTYpY, MPOILIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

- IIEGHHOCTHOE OTHOIIEHUE K TOCYJapPCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U TPUPOJHOMY HACICIHUIO,
MaMsITHUKAM, TpaaulusM HapoaoB Poccuu, noctmkeHusMm Poccum B Hayke, HMCKYCCTBE, CIOPTE,
TEXHOJIOTUSX U TPYAE;

- ujeiiHas yOeXICHHOCTh, TOTOBHOCTh K CIIY)KEHHIO W 3amure OTeuecTBa, OTBETCTBEHHOCTh 33 €0
cyas0y;

AYXOBHO-HPABCTBECHHOI'O BOCTIMTAHUA:

- OCO3HAHHUE yXOBHBIX LIEHHOCTEW POCCUHCKOr0O HApO/1a;

- CHOCO6HOCTL OLICHMUBATh CUTYAallUIO U IPUHHUMATL OCO3HAHHBIC PCHICHW A, OPUCHTUPYSACH HAa MOPAJIbHO-
HPAaBCTBECHHLIC HOPMbI U ICHHOCTHU,

- OTBETCTBCHHOC OTHOUICHHUEC K CBOMM POAUTECIIAM U (I/IHI/I) JAPYTUuM 4JI€HaM CEMbH, CO3JaHHUIO CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATUS LIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUU C TPAJULIUSIMU HApPOJOB
Poccuu;

- c(hOpMHUPOBAaHHOCTH 3/IOPOBOTO U OE30MaCHOr0 00pasa JKU3HHU, OTBETCTBEHHOI'O OTHOIIICHUS K CBOEMY
3JI0POBBIO;

- TOTPEOHOCTh B  (PM3UYECKOM COBEPIICHCTBOBAHUHU, 3aHATHSX CIIOPTHBHO-0370POBUTEIILHOM
TIESTEIIbHOCTRIO;

- aKTUBHOE HENpHITHE BPEJHBIX TNPHUBBIYEK M WHBIX (opM mnpuurHEeHHs Bpena QuzndeckoMy u
TICUXUYIECKOMY 37I0OPOBBIO;

TPYZOBOr'0 BOCITUTAHUA:

- POTOBHOCTh K TPY/y, OCO3HAHHE IIECHHOCTH MacTepCTBa, TPYA0I00ue;

- TOTOBHOCTb K AaKTHUBHOM JCATCIIBHOCTHU TEXHOJOTHYECKON U COHHaHBHOﬁ HaIrpaBJICHHOCTH,
CHOCO6HOCTB WHUIIUHUPOBATH, INTAHUPOBATH U CAMOCTOATEIIBHO BBITIOJIHATE TaKYIO ACATCIIBHOCTD,

- HHTEpeC K pas3in4HbIM chepaM npodecCHOHANBHON JAEATENbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN
BBIOOD OyayItel mpoh)eCcCHy U Peaii30BbIBATh COOCTBEHHBIC dKU3HCHHBIC IIIaHbI;

- TOTOBHOCTh ¥ CITIOCOOHOCTE K 00pa30BaHUIO U CaMO0OOpa30BaAHMIO HA MPOTSHKEHUH BCEH KU3HU,
3KOJIOTMYECKOr0 BOCIIUTAHUS:

- cOpMHPOBAHHOCTh 3KOJIOTHYECKOH KYJIbTYpHI, TMOHMMAaHWE BIHSHHUS COIMAIBHO-DKOHOMHYECKUX
MPOIIECCOB HAa COCTOSIHHE MPHPOJHOW M CONHMAIbHOW CpPEAbl, OCO3HAHHE TJI00ATFHOTO XapaKTepa
AKOJIOTHIECKHUX MPOOIIeM;

- IUIAHUPOBAaHUE U OCYLIECTBICHHE ACUCTBHM B OKPYXKAIOIIEH CpeAe Ha OCHOBE 3HAHUS LeEIeh
YCTOWYMBOIO Pa3BUTHSI YEIOBEUECTBA;

- AKTUBHOE HETIPUATHE ACUCTBUH, IPUHOCSIINX BPE OKPYKAOLIEH Cpene;

- yYMEHHE MPOrHO3UPOBATh HEOIATONPUATHBIE DKOJOTHMYECKHE TMOCIEACTBUAA MPEeaIPUHUMAEMbIX
JIeWCTBUM, IPENOTBpaIllaTh UX;

- paclIMpEHHUE OMbITA AESITEIbHOCTH 3KOJOrMYECKON HAllPABIECHHOCTH;

LIEHHOCTH HAYYHOT'O MTO3HAHHUS:

- c(hopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
O0IIIeCTBEHHON MPAaKTUKHA, OCHOBAHHOTO Ha JHAJIOre KyIbTYp, CIIOCOOCTBYIOIIErO OCO3HAHHIO CBOETO
MECTa B MOJIUKYIBTYPHOM MHPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM M YHUTATENbCKOW KYJIbTYPbl KaK CPEACTBA B3aUMOJCHCTBUSA MEKIY
JIIOIbMU U MTO3HAHUS MUPA;

- OCO3HAaHHE IICHHOCTM HAay4YHOM JEeATEIbHOCTH, TOTOBHOCTb OCYILIECTBIATH HPOCKTHYIO U
HCCIEN0BATENbCKYIO NEITENbHOCTh HHAUBUIYAJIBHO U B TPYIIIIE.

- METanpeaMETHBIX:

OBnaseHne yHUBEPCAIBHBIMHI YI€OHBIMU IMO3HABATENLHBIMH JCHCTBUAMHU:

a) 0a30BBIC JIOTUYECKHE JISHCTBHS:

- CaMOCTOATENHHO (hOPMYITHUPOBATE M aAKTYAIH3UPOBATH MTPOOIEMY, PACCMATPHUBATH €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBI TPU3HAK WM OCHOBAaHWS [UIS CpPaBHEHHS, KIacCH(PUKAINH U
000011IeH NS,

- OIpeNeNsATh UEeNU eITENbHOCTHY, 3a/1aBaTh TapaMeTPhl U KPUTEPUU UX TOCTHXKEHUS,

- BBISIBJISITH 3AKOHOMEPHOCTH U MPOTUBOPEUHUS B pACCMATPUBAEMBIX SIBICHUSIX;

- BHOCUTB KOPPEKTUBBI B JACATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM, OLEHUBATH PUCKHU
MOCIIEICTBUN IEITENbHOCTH;



- Pa3BHUBATh KPEATHBHOE MBINUICHUE TIPU PEIICHUHU KU3HCHHBIX MTPOOJIeM;

0) 0a30BBIC UCCIICIOBATEIBCKIE JICHCTBHUS:

- BJIQJICTh HAaBBIKAMH YUEOHO-UCCIICNOBATEIBCKOM 1 MPOSKTHON JCATEILHOCTH, HABBIKAMU pa3pellICHUS
npo0dem;

- CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUS MPAKTUYCCKUX 3a/1ad,
MPUMECHEHUIO Pa3JInYHBIX METOI0B MTO3HAHHS,

- OBJAaJCHUC BHAAMH ACATCIBHOCTU II0 IIOIYYCHUIO HOBOI'O 3HaHUA, C€ro HHTEPpHpETAlUU,
HpeO6pa30BaHI/IIO U MMPUMCHCHUIO B pPa3JIMYHBIX y‘[e6HbIX CUTyallusaX, B TOM YHCJIC NpU CO3JaHUHN
y‘{e6HBIX " COLIMAJIBHBIX ITPOCKTOB;

- (opMupoBaHHWE HAaydyHOrO THIA MBIIUICHHUS, BJAJCHUE HAYYHOW TEPMHUHOJIOTHEH, KIFOUYECBBIMH
IIOHATHAMHU U MCTOAaAMHU,

- cTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJa4yd B 00Pa30BATENIbHONM JEITEIBHOCTH M KHU3HCHHBIX
CUTyaluAx;

- BBIABJIATH NPUYUHHO-CJICACTBCHHBIC CBA3UM W AKTyaJIM3HUPOBATH 3aJiady, BBIABUTaTb THUIIOTE3Y €€
peui€Hus, HaXOAUTb apryMCHTHI MJIsI A0Ka3aTCIbCTBa CBOUX yTBep)K}:[eHI/If/‘I, 3aJaBaTbh NapamMeTpbl U
KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC€ PCHICHHUA 3aJadu pe3yjbTaTbl, KPUTHUYCCKMU OLCHUBATHL HX
JOCTOBEPHOCTDL, MPOrHO3UPOBATH U3MCHCHUE B HOBLIX YCIIOBUAX,

- 1aBaTb OLUCHKY HOBBLIM CUTYyallUsAM, OLICHUBATH HpHOGpe’TeHHLIi/'I OIIBIT,

- paspalaThiBaTh IUIaH pEIICHUS NPOOIEMbl C YYETOM aHaju3a HMEIOIIMXCS MAaTEePHaNIbHBIX H
HEMATEPHUaIbHBIX PECYPCOB;

- OCYILECTBJISTH IICJICHANPABJICHHBI IOMCK TIEPEHOCAa CPEIACTB U CIIOCOOOB  JICHCTBUS B
npodeccuoHaIbHYIO CPEy;

- YMETh NIEPECHOCUTH 3HAHHWA B ITIO3HABATCIIbHYIO U ITPAKTUYCCKYIO O6HaCTI/I KU3HCACATCIbPHOCTH,

- YMETb WHTETPUPOBATh 3HAHNA U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

- BBIJIBUT'aTb HOBBIC NACHU, IIPEAJIaraTb OpUTruHAJIBHBIC ITOAXOAbI U PEUICHUA

- CTaBHUTH MPOOIIEMBI U 33J1a9H, TOMYCKAIOIIUE aJbTepPHATHBHEIC PEIICHYS;

B) paboTa ¢ mH(pOopMaITrei:

- BIIQJICTh HAaBBIKAMH MOJyYeHHUS HWHGOpMAIMKU M3 HCTOYHHKOB DAa3HBIX THIIOB, CAMOCTOSTEILHO
OCYIIECTBIIAThH TIOMCK, aHAJIN3, CUCTEMATU3AIHI0 U WHTEPIPETANI0 HHPOPMAITUK PA3IHYHBIX BUIOB H
(hopMm mpencTaBIICHHUS;

- co3/1aBaTh TEKCTHI B PA3ITUYHBIX (hopMaTax ¢ y4eToM Ha3HAYEHHS WHPOPMAIUH U IIEIEBON ayIUTOPHUH,
BBIOMpPAst ONTHMANBHYIO (YOPMY TPE/ICTABICHUS U BU3YaJIU3AIH;

- OIICHHMBAThH JIOCTOBEPHOCTb, JICTHTUMHOCTh WH(OPMAIIUH, €€ COOTBETCTBHE MPABOBBIM M MOpPAIbHO-
STHYECKUM HOpMaM;

- WCIOJNB30BATh CPENCTBA WH(POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJNOTHA B PpEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OpraHM3allMOHHBIX 3a/a4 C COONIOJcHUEM TpeOOBaHUMI
SPrOHOMHKH, TEXHUKH 0E30MMaCHOCTH, THIHEHBI, PeCypcocOepeKeHus, MPABOBBIX U ITHUYECKHX HOPM,
HOpM HH(POPMAITMOHHON 0€30TaCHOCTH;

- BIIQJICTh HABBIKAMM pPACIO3HABAHWS M 3alUThl WHGPOPMAIUK, WHPOPMAIMOHHOW 0E30MacHOCTH
JTUYHOCTH.

ORyajieHue YHUBEPCATBHBIMA KOMMYHHUKATHBHBIMU JICHCTBUSMU:

a) obmIeHHe:

- OCYIIECTBIATh KOMMYHHKAIIMH BO BceX cepax KU3HU;

- pacro3HaBaTh HeBepOalbHBIC CpEACTBA OOIIEHWS, TOHMMAThL 3HAYCHHE COIMAIBHBIX 3HAKOB,
pacrno3HaBaTh MPEINOCHUTKH KOHPIUKTHBIX CUTYaIUi U CMSITYaTh KOH(QJIUKTBI;

- BIIQJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHHS U B3aMOJICHCTRUS;

- apryMEHTHPOBAHHO BECTH JIMAJIOT, YMETh CMSATYaTh KOHQIUKTHBIC CUTYAIIHH;

- pPa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C UCIIONB30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHas JIeITEIbHOCTE:

- IOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHTHON M MHIUBHIYaTIbHOW PabOTHI;

- BBIOMpATh TEMATUKY W METOJIbl COBMECTHBIX JICHCTBUI C Y4€TOM OOIIUX MHTEPECOB, M BOZMOXKHOCTEH
KaXKJIOTO YJIeHa KOJUIEKTUBA;

- OIICHWBaTh KAa4eCTBO CBOETO BKIAJa W KaXKJIOr0 YYaCTHHKA KOMaHIbl B OOIIMI pe3yiabTaT o
pa3pabOTaHHBIM KPUTEPHUSIM;

- IpejyIaraTh HOBBIE MTPOEKTHI, OIEHUBATH UJICH C MTO3UIIUH HOBHU3HBI, OPUTHHATBHOCTH, TTPAKTHUYECKON
3HAYUMOCTH;



- OCYILECTBISITh TO3UTHBHOE CTpPAaTErMYECKOe IOBEACHHE B PAa3IMYHBIX CHTyalusiX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, ObITh MHULUATHBHBIM.

OBnageHue yHUBEpCANbHBIMU PEryISITUBHBIMU ICHCTBUSMHU:

a) caMOOpraHU3aIus:

- CaMOCTOSATEIFHO OCYIIECTBIISATh MO3HABATENbHYIO AEATENBbHOCTb, BBIBIATH MPOOIEMBI, CTaBUTH H
¢dbopMynupoBaTh COOCTBEHHBIE 3aJa4l B 00pPa30BaTEIbHON IEITEILHOCTH U KU3HEHHBIX CHUTYaLlUsX;

- CAMOCTOSATEIILHO COCTABIIATH IUIaH PEIISHHS MPOOJIEMBI C YUETOM UMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANIOYTEHUN;

- cnocoOcTBOBAaTh (POPMHUPOBAHHIO U IMPOSIBICHUIO MIMPOKOH 3PYAMIMHN B Pa3HBIX OOJNACTIX 3HAHWH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHB;

0) cCaMOKOHTPOJIb:

- JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTh KOPPEKTHBBI B JIESITEIbHOCTD, OLICHUBATH COOTBETCTBHE
pPe3yIBTATOB LEAM;

- BJaJETh HABbIKAMHM II03HABATEIBHON pPE(IESKCUH KaK OCO3HAHHUS COBEPIIAEMBIX JCUCTBUU H
MBICITUTENTBHBIX MTPOIIECCOB, HX PE3YJIbTATOB M OCHOBAHWH;

- ACIONB30BaTh MTPUEMBI peIIeKCHH ISl OLICHKH CHTYalluH, BEIOOpa BEPHOTO PEICHMS,;

- YMETh OIIEHUBATh PHUCKH U CBOCBPEMEHHO MPUHUMATH PELICHUS 110 UX CHUYKEHHUIO;

B) DMOIIMOHAJILHBIN HHTEIJICKT, MPEAIoararomui copMupoOBaHHOCTb:

- CaMOCO3HAHU$, BKJIIOYAIOLIETO CIIOCOOHOCTh NMOHHUMATh CBOE 3MOIMOHAJIBHOE COCTOSIHHE, BUIETH
HaIpaBJICHHS Pa3BUTHS COOCTBEHHOW SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B Ce0€;

- caMOperyJInpoBaHus, BKIIOYAONIET0 CAMOKOHTPONb, YMEHHE MPHUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CITIOCOOHOCTD aIANITHPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISIT THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

- BHYTpPEHHEW MOTHBAIIMHW, BKJIIOYAIONICH CTpEMIICHHE K JOCTIIKECHHIO IENH U YCIEXY, ONTHMH3M,
WHUIIHATUBHOCTh, YMEHHUE JCHCTBOBATh, UCXO/ISl U3 CBOUX BO3MOXKHOCTEH;

- OMIIATHH, BKIIIOYAIOINIEH CITOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATH €TI0
MIPH OCYIIECTBICHUH KOMMYHHUKAIINH, CIIOCOOHOCTh K COUYBCTBHIO M COMEPEKUBAHUIO;

- COIMANFHBIX HAaBBIKOB, BKJIIOYAIOUINX CIIOCOOHOCTH BBICTPAMBATH OTHOWIEHHS C APYTUMH JIIOJBMHU,
3a00THUTBCS, MPOSBIISITH HHTEPEC U Pa3pemarb KOH(IUKTEI,

T) MPUHATHE Ce0s U IPYTHX JIOICH:

- IPUHUMATH ce0sl, TOHUMAst CBOU HEZOCTATKU M IOCTOMHCTBA;

- MPUHUMATH MOTUBBI X apTyMEHTHI APYTHX JIOAEH pH aHAIN3€E PE3yJIbTaTOB e TeIbHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX JIO/ICH Ha OMIHNOKH;

- pa3BHUBATh CIOCOOHOCTH IOHUMATh MHP C TTO3UIIH JPYTOTO YEITOBEKA.

Ocoboe 3HaueHNe TUCITATLINHA UMeeT TTpH (hopMupoBaHUHU U pa3BuTHH OK:

OK 01. BeibupaTts crmocoObl pemreHus 3amad npodeccrnoHanbHOW ACITEILHOCTH, MPUMEHUTEIHLHO K
Pa3TUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisTs OUCK, aHATN3 U HHTEPIIPETAINIO HH(POpManny, HEOOXOANMOM TSI BEITIOTHEHUS
3a1a4 mpohecCHoHATBHON A TENFHOCTH.

OK 04. PabGorate B KOWIIEKTHBE W KoMaHAe, 3(P(eKTHBHO B3aMMOAEHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KIIMEHTAMH.

OK 07. ComeiicTBOBaTh COXpaHEHHIO OKpYXKaloIIeil cpenpl, pecypcocOepekeHuto, 3(hheKTUBHO
JEIICTBOBATh B UPE3BBIUANHBIX CUTYALHSIX.

I[IK 3.1. IIpoBOoauTh  KOHTPOJIb  IAapaMETPOB, JHUATHOCTUKY M  BOCCTaHOBJICHHE
paboTocrocoOHOCTH ITU(PPOBBIX YCTPONUCTB KOMITHIOTEPHBIX CUCTEM U KOMIIJIEKCOB.



Koa n

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA NTUCHUIIJINHBI

HAHMEHOBaHH
e
¢dopmupyembl Oo6uue JAucuunjMHapHbIe
X
KOMIIeTeHIIii
OK 01. B yacTu Tpy10BOT0 BOCIMTAHMS: I1P6 01. cpopMUpPOBAHHOCTH MPEICTABICHUA: 0 XUMHUYECKON COCTABIISIONICH
Brei6upath - TOTOBHOCTh K TpPYIdy, OCO3HAaHHE IIEHHOCTH | €CTECTBEHHOHAYYHON KapTUHBI MHUpPA, POJIM XMMHH B TIO3HAHUU SIBJICHUI
CIIOCOOBI MacTepCTBa, TPYI0JIIO0UE; NpUPOabl, B (OPMHUPOBAHWUU MBIIUICHUS U KYJIBTYPhl JIMYHOCTH, €€
pelieHus 3a1a4 | - TOTOBHOCTh K  aKTHBHOM  JEATENBHOCTH | GYHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOIUMOM JJIsi PEIICHUS MPAKTHUYECKUX
npodeCcCHoHaN | TEXHOJOTHYECKOW U COIIMAIbHOM HANIPAaBJICHHOCTH, | 3a7la4 U JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
BHOH COCOOHOCTh ~WMHUIIMUPOBATh, IUIAHUPOBATH U | MPUPOJHOMN CPEJIE;
JIeSATEIIbHOCTH CaMOCTOSITEILHO BBITIOJIHATH TaKyt0 AesiTeNbHOCTh; | [IPO 02. BrageHue CHCTEMOM XUMHMYECKHMX 3HAHUM, KOTOpas BKIIOYAET:
MPUMEHHUTENBH | - HWHTEpeC K Pa3TUIHBIM chepaM | OCHOBOIOJIATAIONINE TOHATHS (XHUMHUYECKHH DJIEMEHT, aTOM, 3JIEKTPOHHAas
0 K Pa3JIMYHBIM | TPO(PECCHOHATIBLHON JACSITEIHHOCTH. 00oJt0uka aTroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
KOHTEKCTaM OBjaieHHe  YHHBEPCAJIbHBIMH  Y4e€OHBIMHM | BAJICHTHOCTb, JIEKTPOOTPHULATEIIBHOCTD, CTENEHb OKUCIEHUS, XUMHUYECKas
MO3HABATEJIbHBLIMY AeHCTBUSIMMN: CBSI3b, MOJIb, MOJIApHAsi Macca, MOJISIPHBIA OO0bEM, YIJIEPOJHBIA CKEJeT,
a) 0a30BbIe JIOTHYECKHe AeHCTBUA . GyHKIIMOHATBHAS TPYIIa, paguKal, U30MEpHs, U30MEPhl, TOMOJIOTHICCKUN
- CaMOCTOSITEIILHO dhopmynupoBaTh U | psa, TOMOJIOTH, YII€BOIOPOIbI, KUCIOPOI- U a30TCOAEPKAIIUE COCANHEHNS,

aKTyaJIM3UpOBaTh MTPOOJIEeMy, paccMaTpHBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIH TPU3HAK WIH
OCHOBaHUS I CpaBHEHUS, Kiaccupukanuu u
000011IeHM;

- ompeneniaTh eI JeATEIbHOCTH,
rapamMeTpbl U KpUTEPUHU UX TOCTHKCHUS;
- BBISABJISTH 3aKOHOMEPHOCTH M IPOTHBOPCYHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCHTh KOPPEKTHBBI B ICSITCIIBHOCTD, OIICHUBATh
COOTBETCTBUE pE3YIbTATOB IIEJIAM, OIICHUBAThH
PHUCKH TIOCTIEACTBUIN JCATEIHHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUN
KU3HEHHBIX TPoOIEM

0) 0a30BBIE HCCJIEA0BATEIbCKHE AeHCTBHS:

3a1aBaTb

OMOJIOTHYECKH aKTHUBHBIC BelIeCcTBa (YIJIEBOJBI, JKHUPHI, OCIKH), MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJSIDHBIE  COCIMHEHUS,
KPHUCTAUTMYECKasl PEIIeTKAa, THUIBl XMUMHUYCCKHX PEeaKIHuid (OKUCIUTEIHHO-
BOCCT@HOBHTEJIbHBIC, 3K30-U JHJOTEPMUYECKHE, PEaKIIMM HOHHOTO 0OMEHa),
pacTBOP, AIEKTPOJIUTHI, HEIICKTPOIUTHI, IICKTPOTUTHYCCKAS TUCCOLIUAIIHS,
OKHCITUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOH PEaKInu, XUMUIECKOE
paBHOBECHE), TEOPHH H 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUS
opranuveckux BemectB A.M. byriepoBa, TeopHsi AJIEKTPOIUTUYCCKOMN
JMCCOIMAIINY, Tiepuoauieckuii 3akon J[.M. MeHeneeBa, 3aKOH COXpaHCHHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMUH, (HAKTOJIOTHUECKHUE
CBEJICHUSI O CBOMCTBAaX, COCTaBE, MOJYYCHUH M OC30MMaCHOM HCIIOJIb30BaHUH
BROKHCUIIIMX HEOPraHMYECKMX U OPraHWYeCKUX BEIIECTB B OBITY U
MPAKTHYECKOH JAEITeTbHOCTH YeTIOBEKa;

IIP6 03. chopmupoBaHHOCTH, YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKH U
B3aMMOCBSI3b M3YYECHHBIX MOHATUH, IPUMEHSITh COOTBETCTBYIOUIUE MOHSATHUS
IpU ONHCAHWU CTPOCHUS M CBOMCTB HEOPraHUYECKUX M OPTraHUYECKHX
BEIIECTB U MX MPEBPAIICHUH; BBISBISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C




- BJIaJICTh HABBIKaMU y4eOHO-HUCCIIEI0BATELCKOM 1
HpOGKTHOfI ACATCIIBHOCTHU, HABbIKAMU Pa3pCUICHUA
po0em;

- BBIBJIATH IMPUYUHHO-CIICACTBCHHBIC CBA3U U
AKTYaJIM3UPOBATh 3a/iav4y, BbIABUI'aTh THIIOTC3Y €€
peuicHuA, HaXO0IUuTh APTrYMCHTBI JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHWM, 3aJ1aBaTh
rapaMeTpsl U KpUTEPUHU PELICHNUS;

- AQHAJIM3UPOBATH IMOJJYYCHHBIC B XOJC PCUHICHUA
3aaa4u peE3yibTaTbl, KPUTHYCCKHW OLCHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBHUAX;

- YMCTH NIEPECHOCUTH 3HAHUA B IO3HABATCIBHYIO U
IMPAKTUYCCKYIO oOJactu KHUBHEACATCIBHOCTHU,

- YMCTb HMHTCIPUPOBATL 3HAHWA HW3 PaA3HBIX
MpeIMETHBIX o0nacTei;

- BBIIBUT'ATh HOBBIC niaeu,
OpUTMHAJIbHBIE TIOIXO/Ibl U PELICHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
MO3HABATEILHON U COIMATIbHON MPAKTUKE

npeaiaraTh

MOHITHSIMH U TIPEJICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;
P66 04. chopMHpPOBAaHHOCT, YMEHUW HCIIOJIB30BaTh HAMMEHOBAHUS
XUMUYECKUX COCIMHEHUH MEXIYHAPOJHOIO COI03a TEOPETHUECKOW U
MIPHUKJIATHON XUMHH U TPUBUATBHBIC HA3BAHWS BOKHEHIIINX BEIIECTB (ITUIICH,
aneTHIICH, IMIEpHH, QeHom, (GopMaabAeTh, YKCYCHas KHUCJIOTa, TJIHIIHH,
yrapHbIi Ta3, YIJICKHCIBIA ra3, aMMHaK, TalleHash W3BECTh, HeETalleHas
U3BECTh, MMTHEBAs CO/Ia U IPYTUX), COCTABIATH ()OPMYIIBI HEOPTaHUYECKHUX U
OpPraHWYECKUX BEIIECTB, YPABHCHUS XUMUYCCKUX PEAKIMH, OOBSCHATH HX
CMBICI;, TIOATBEPXKAATh XapaKTePHbIE XUMHUYECKHE CBOWCTBA BEIECTB
COOTBETCTBYIOIIUMH IKCIEPUMEHTAMHU M 3aITUCSAMH YPAaBHCHHI XUMHUYECKUX
peakumii;

ITP6 05. chopMUPOBAHHOCTb YMEHHMH YCTaHABIMBATh INPUHAMIEKHOCTH
W3YyYCHHBIX HEOPTaHMYECKUX W OPraHMYECKHX BEIIECTB K OMPEICTICHHBIM
KJIaccaM ¥ TPyIIaM COSAMHEHHH, XapaKTepr30BaTh UX COCTAB M BaKHEHIIHE
CBOKCTBA; OMNpPENCATh BUABI XHUMHUYSCKUX CBsi3el (KOBaJCHTHAs, WOHHAs,
METaJUINYeCKasi, BOJAOPO/IHAS), TUIBI KPUCTAJUIMIECKUX PEIICTOK BEIICCTB;
KIacCU(UIIPOBATh XUMUYECKHAE PEAKIUH;

I1P6 07. chopmMupoBaHHOCTh YMEHUN MPOBOJUTH PACUYETHI TI0 XUMHUUECKUM
dopMynaM u ypaBHCHHSM XUMHYECKHUX pEAKIUH C HCIOIb30BaHUEM
(GU3NYECKUX BEIMYHMH, XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOPMAJIbHBIE YCIOBHs) Ta30B, KOJIHYECTBA
BEIIECTBA; HCIIOJIb30BaTh CHCTEMHBIC XUMHYECKWE 3HAHUS ISl TPUHSTHUS
pelIeHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSIX, CBI3aHHBIX C BEIECTBAMU U
UX IPUMCHCHHEM.

OK 02.
Hcnonw3oBarh
COBpPEMEHHbIE
cpeacTBa
MIOMCKA,
aHaIu3a u
MHTEpIpeTanu
1 MHPOpPMaLIH
u
uH(pOpMaINOH
HbIE

B 00/1acTH IEHHOCTH HAYYHOT' 0 MO3HAHUSA:

- c(OpMHUPOBAHHOCTD MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKu U OOIIECTBEHHON MPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJBTYp,
CIOCOOCTBYIOILIETO OCO3HAHHIO CBOETO MeECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M UYUTATEIBCKOM
KYJIbTYpbl KaK CpPEJCTBA B3aMMOJCHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUS MUDPA;

IIP6 06. BiameHHe OCHOBHBIMM METOJAMU HAYYHOTO IMO3HAHUS BEIECTB U
XUMHYECKUX  siBJIeHMM  (HaOmioJgeHue,  W3MEpeHHe,  OKCIIEPHUMEHT,
MOJIETTUPOBAHUE);

ITP6 07. chopMHpPOBAHHOCTH YMEHUI MPOBOJUTH PACUYETHI M0 XUMUYECKUM
dbopMynaM ¥ yYpaBHEHMSIM XUMHYECKHX pEaKIMil ¢ HCHOJIb30BaHUEM
bu3NYeCKuX BEIMYMH, XapaKTEPU3YIOMIMX BEIIeCTBA C KOJIWYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpPMaJbHBIE YCIOBHS) Ta30B, KOJWYECTBA
BEILIECTBA; HMCIOJIb30BaTh CHUCTEMHbIE XUMUYECKUE 3HAHUS JI1 NPUHATHS
pelIeHni B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U
WX IPUMEHEHUEM;




TEXHOJIOTUU - OCO3HaHUE ILEHHOCTH Hay4yHoW nestensHOcTH, | [IP6  08. cdopmMupoBaHHOCTP yMEHUH IJIAHUPOBATH W  BBIOJHSATH
TUIs FOTOBHOCTh ~ OCYIIECTBJISATH  IPOEKTHYKO M | XUMMUYECKUN 3KCIIEPUMEHT (IPEBpAIlCHUs] OPraHUYECKUX BEIIECTB IIpU
BBIIIOJIHEHUS HCCIIEI0BATENIbCKYIO JESITEIbHOCTh | HAarPEBAaHUU, MOJIY4YEHHUE ATHJIEHA M U3YyYEHUE €ro CBOWCTB, KaUECTBEHHbIC
3aja4 WHIUBUAYAJIbHO U B TPYIIIIE; peaKkuy Ha anbIETHIbl, KpaxMal, YKCYCHYIO KHCIIOTY; JI€HATypalus OeIKOB
npodeccrnoHan | OBJjiaieHMe  YHHBEPCAJLHBIMM  Y4YeOHBIMM | IPH HarpeBaHWM, [IBETHBIC PEAKIMH OEIKOB; MPOBOIUTH PEAKIIUU MOHHOTO
bHOM MO3HABATEJbHbIMH el CTBUAIMM: oOMeHa, ompeeNsaTh Cpeay BOAHBIX pAaCTBOPOB, KAUECTBEHHbIE pEaKLUU Ha
JEATEIBHOCTH | B) padora ¢ mHpopmManueii: cynbdar-, kapOOHAT- M XJIOPHI-aHHOHBI, Ha KATHOH AaMMOHHS; pEIaTh

- BJIaJIETh HABBIKAMHU TIOJydyeHUs WH(OpPMAIMU U3 | SKCIIEpUMEHTAIbHBIE 3amaun 1o Temam "Mertamisl" u "Hemertamnsl") B

HMCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITENBHO | COOTBETCTBUU C IMpaBWJIaMU TEXHUKH O€30MacCHOCTH MNpu oOpallleHuu ¢

OCYILIECTBIISITh TIOUCK, aHAJIN3, CUCTEMATU3AIUIO U | BEIECTBAaMHU U J1abOpaTOpHBIM O00OpPYIOBAaHUEM; MPEACTABIATH PE3YIbTaThI

MHTEpIpeTaNo HHPOPMAIMH Pa3IMYHbIX BUAOB U | XMMHUYECKOTO SKCIIEPUMEHTA B OpME 3aIIUCH YPaBHEHHUHM COOTBETCTBYIOIIMX

(dhopM mpecTaBICHMUS; peakuuii ¥ GopMyIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- co3laBaTh TEKCThl B pa3nuuHbiXx Qopmartax c | [IP6  09. copmMupoBaHHOCTH yMEHHS aHAJIU3UPOBATH XMMHUYECKYIO

y4eToM Ha3HaueHuss uHpopmanuu U 1eneBod | MHQopMalMio, MOJy4yaeMyl0 W3 pa3HbIX HMCTOYHHUKOB (CPEICTB MacCOBOM

ayIuTOpUM, BbIOMpass ontuManbHylo ¢opMy | uHbopMaluu, cetb HTEpHET U ipyrue).

MIpe/ICTaBJICHUS U BU3yalU3aluy;

- OIICHMBaTh JOCTOBEPHOCTb, JIETHTUMHOCTb

uHpOpMalUK, €€ COOTBETCTBHE IPABOBBIM MU

MOPAJIBHO-3TUYECKHM HOPMaM;

- HCHOJB30BAaTh CPEACTBA HMH(MOPMAIMOHHBIX U

KOMMYHHMKAIIUOHHBIX TEXHOJIOTMM B PEIICHUU

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u

OpPraHU3allMOHHBIX  3a7ady ¢  COOJIIO/IEHUEM

TpeOOBAaHUI SIPrOHOMUKH, TEXHUKU 0€30MacHOCTH,

TUTUEHbI, pecypcocOepexeHus, MpPaBOBbIX MU

9TMYECKMX  HOPM, HOpPM  HH(pOPMALMOHHOM

0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMM PACIIO3HABAHUS U 3aLIUTHI

nHpopManuu, HOOPMAITMOHHONW 0€301TaCHOCTH

JIMYHOCTH,
OK 04. I'paxkniaHckoe BocnMTaHHUeE: IIP6 08. chopmupoBaHHOCT, YMEHMIl IUIAHUPOBATH M  BBIMIOJIHATH
D¢ dexTuBHO — TOTOBHOCTH BECTHU COBMECTHYIO | XMMMUYECKUN 3KCIIEPUMEHT (IPEBPAIICHUS] OPraHUYECKUX BEIIECTB IIpU
B3aUMO/JIENCTBO JACATENILHOCTh B MHTEPECaX I'Pa)KIAHCKOTO | HAarpEBaHUM, INOJIyYE€HUE ITHUJIEHA M U3Y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE
BaTh U o0miecTBa; peaKlMU Ha ajbAETHJIbl, KpaxMall, YKCYCHYIO KUCIIOTY; JeHaTypalus OeJIKoB
paboTath B IpU HarpeBaHUM, IIBETHbIE PEAKIUH OEJIKOB; MPOBOJUTH PEAKIIMH MOHHOTO
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KOJUIEKTHUBE U —  yMeHwue B3aUMOICIICTBOBATH ¢ | oOMeHa, ompenenaTs Cpey BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMH HA
KOMaH/Ie COIMAIILHBIMH UHCTUTYTaMH B | cyabdar-, kapOoHAT- W XJIOPUA-aHHOHBI, Ha KaTHOH aMMOHHs; peIIaTh
COOTBETCTBUM € MX (QYHKUMSAMH M | OKCIIEPUMEHTAbHBIE 3a1add 1o temam "Meramisl" u "Hemeramnsl") B
Ha3HAYEHUEM. COOTBETCTBUU C IIpaBWJIaMU TEXHHUKH O€30MacCHOCTH MNpu oOpallleHuu ¢
OBJiagenue YHHBEpPCAJIbHbIMH | BCIICCTBAMU U JIa60paTOpHBIM OGOpyIIOBaHI/IeM; MNPpEACTABJIAThL PE3YyJIbTAaThbL
KOMMYHUKATHUBHBIMU JeiiCTBUSIMU: XHUMHYECKOTO SKCIIEpUMEHTa B ()OpMe 3aIHiCh YpaBHEHUH COOTBETCTBYIOIINX
0) coBMecTHasi 1eSITeJIbHOCTD. peaknmii 1 GOpMyYIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB.
— - IOHMMATh U UCHOJIb30BaTh IPEUMYILIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;
— IpUHUMATh LETn COBMECTHOM
NEeSITENIbHOCTH, OpraHU30BbIBATH U
KOOpJIMHUPOBAaTh  JEHCTBUS IO €€
JIOCTIDKEHHIO: COCTAaBJIATh IJIaH JICHCTBUIA,
pacnpenensiatb poJM € Y4ETOM MHEHUU
YYaCTHUKOB  OOCYXJaTh  pe3yibTaThbl
COBMECTHOM pabOTHI.
OBiajgeHHe YHUBEPCATbHBIMH PerysiTHUBHBIMH
AeHCTBUAMM:
I') NpUHATHE ceDOsl U IPYTuX JKO/Iei:
- IPUHUMATh MOTUBBI U apTyMEHTBI IPYrUX JIOACH
IIPU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
- IPU3HaBaTh CBOE IPABO M IPABO JIPYrUX JIOACH
Ha OIIMOKH;
- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MU C
MO3HIIMH IPYrOT0 YEJIOBEKa,;
OK 07. B o0J1acT 3K0JI0rHYeCKOro BOCIIMTAHMS - P66 O01. cdopMupoBaHHOCTH TMPEACTABICHUN: O XUMHYECKOUN
CopeiicTBoBath | - C(HOPMUPOBAHHOCTH KOJOTUYECKOW KYIbTYpPBI, | COCTABIISIIONICH €CTECTBEHHOHAYYHOW KapTUHBI MHpa, pOJIM XUMHUU B
COXPaHEHUIO MOHUMAaHHUE BIMSHUSA COIMAIIbHO-DKOHOMUYECKHX | MO3HAHUU SIBJICHHUNA MPHUPOAbI, B (OPMUPOBAHUU MBIIUICHUS U KYIBTYpPbI
OKpY)KaloIllei | MpollecCOB  HA  COCTOSHHE  MPUPOJHOW U | JUYHOCTH, €€ (YyHKIMOHAIbHOW IPaMOTHOCTH, HEOOXOTUMOM ISl peIleHuUs
cpenpl, COLIMANILHOM  Cpe/bl, OCO3HAHHWE TIJI0OATBHOTO | MPAKTHUYECKUX 33a7a4 U SKOJOTHYECKH 0OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
pecypcocOepex | XapakTepa SKOJIOTHUYECKUX MPoOIem; 3I0POBBIO U IPUPOHOM Cpelie;
€HHUIO, - IulaHupoBaHue M ocymiectBieHue neiicteuit B | [IP6 10. cdopmupoBaHHOCTE YMEHMH cOOMIOATh MpaBUia SKOJIOTUYECKU
IIPUMEHSTD OKpyXXarolllel cpele Ha OCHOBE 3HAHMs Iieliel | 1eraecoo0pa3Horo MOBEACHUS B OBITY M TPYAOBOHM AEATEIBHOCTH B IIEJSX
3HaHus 00 YCTOMYHMBOTO Pa3BUTHUS YEJIOBEYECTBA; COXPAHEHHUS CBOETO 3/10POBbs M OKPYXKAIOIIEH MPUPOAHOMN CPENIBI; YUUTHIBATh
VU3MEHEHNN OTNIACHOCTb BO3JCHCTBUSI HA JKUBBIE OPraHM3MBbl OIPEJEIECHHBIX BEIIECTB,
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KJINMAaTa, AKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAIIUX BPEX | IOHUMAasl CMbBICII ITOKA3aTeIs NPEAEIbHON JOMYCTUMON KOHLIEHTPALIUH.

MIPUHIIUIIBI OKpYKalollel cpele;

OepeKITMBOTO - yMEHHE [MPOTHO3UPOBATH HEOJATONPUATHBIC

MPOU3BOJACTBA, | SKOJOTHYECKUE MOCIEACTBUSA NPEANPUHUMAEMBIX

3P PEeKTHBHO NEUCTBUM, IPENOTBPALLATH HUX;

JICMCTBOBATH B | - paciupenue OImbITa JIEATEIIbHOCTH

YPE3BBIYANHBIX | SKOJOTMYECKON HAMPABICHHOCTH;

CUTYalHUsIX - OBJIaJICHUE HABBIKAMHU Y4eOHO-HCCIICIOBATEIBCKOM,
MPOCKTHOU U COLIMAJIBHOU ACATCIIbHOCTH
Pabora ¢ undgopmanueii:
B) HCIIOJIB30BATh CPEICTBA HHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pEeUHICHNU
KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX U
OpPTaHM3AIMOHHBIX 33]1a4 C COOMI0ZeHneM TpeOOBaHUN
OPrOHOMUKH, TEXHUKHU 6630H3CHOCTI/I, TUTUCHBI,
pecypcocbepexeHns, MPaBOBBIX M STHUECKUX HOPM,
HOpM HMH(OPMAIIOHHON OE30TaCHOCTH.

IIK 3.1. [IpoBOANTHE KOHTPOJIb NAPAMETPOB, TUATHOCTUKY U

BOCCTAHOBJIEHHE PabOTOCIIOCOOHOCTH HH(PPOBBIX
YCTPONCTB KOMITBIOTEPHBIX CHUCTEM M KOMILJICKCOB
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2. CTPYKTYPA U COJEP)KAHUE OBIEOBPA3OBATEJILHOMN JUCIUATIIMHBI «XUMUS»
2.1. O6beM IMCHUIUINHBI U BUABI y4eOHOH padoThI

Bun yueOHoii padoThI O0bem B yacax
O0bem 00pa3oBaTebHOI NPOrpaMMBbl T CHUTIIMHBI 84
B T.4.
CamocTosiTeqibHAsA padoTa 12
OcHoBHOe coiepKaHue 58
BT. 4.:
TEOpeTHUYECKOE O0yUeHnE 24
MIPaKTHYECKUE 3aHATH 20
J1abopaTOpPHBIC 3aHATHUS 10
Kontponbshas pabora 4
IpodeccnonanbHO-OpUEeHTHPOBAHHOE COlep:KaHue (Colep:KaHue 6
NMPUKIATHOTO MOTYJISA)
BT. 4.:
TEOpPETHUYECKOE 00yUeHHE 6
Koncyabranus 6
IIpomexyTounas arrectanus JauddepeHIINPOBAHHBINA 3a4eT 2
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2.2. TemaTn4ecKHuii IJIaH U coiepkanue yueoHoi qucuuminasl OY/1.07 XUMUSA

HaumeHnoBanue Coz[epmalme yqeﬁﬂoro MarTtepualia (OCHOBHOC Hu l'lpO(l)eCCl/IOHa.TILHO-OpI/IeHTI/IPOBaHHOQ), 06 (I)opMupyeMble
o 'bEM 4acoB
pa3aejioB H TEM ﬂaﬁopaTopHme U IIPAKTHYCCKUE 3aHATUSA, IPUKJIAAHOU MOAYJ/Ib KOMIICTCHIIUHN
1 2 3 4
OcHOBHOE coJiep:KaHue 66
Pa3nen 1. OcHOBBI CTPOCHHS BelleCTBA 6
Tema 1.1. OcHoBHOe cofep:kanue 4 OK 01
Crpoenue aToMoB TeopeTnueckoe odyueHue 2
XUMHYCCKHX
3IIEMEHTOB M CoBpeMeHHas MOJIeNb CTpoeHus aToMa. CUMBOJIMYCSCKHUIN S3bIK XUMUW. XUMHUYCCKUAHN 3JIEMEHT. DJICKTPOHHAS KOHPUTYpALUs
npupoza atoma. Knaccudukarms XMMUUECKHUX 3JIEMEHTOB (S-, P-, d-37eMenThI). BasieHTHbBIE 21eKTPOHBI. BajeHTHOCTh. DeKTpOoHHast 5
XUMHUYECKOU CBA3U npupoaa XUMHUYECKOU CBSI3H. 3J’IeKTpOOTpI/ILIaTeHI)HOCTI). BI/I}II)I XUMHYECKOH CBSI3U (KOBaJ’[CHTHaH, HOHHAaA, MCTAJIJIMYCCKas,
BOJIOPOHAsI) U CITOCOOBI e¢ 00pa30BaHMUs
IIpakTHYecKne 3aHATHS 2
IIP 1 Pemenue 3amaHWii Ha MCHONB30BAaHHE XUMHUUECKOW CHUMBOJIMKH M Ha3BaHUM COETMHEHUH IO HOMEHKJIAType
MCXKIYHApPOJHOTO COr03a TCOpeTHqCCKOﬁ n HpHKHa}IHOﬁ XUMUH U TPHUBHAJIBHBIX Ha3BaHUH JUIA COCTABJICHUSA XUMHWYCCKUX 2
(GbopMyn IBYXaTOMHBIX COEIUHEHHH (OKCHIOB, CYIb(QHIOB, TWAPHIOB M T.I.) U IPYrHX HEOPraHUYECKHX COCAMHEHHH
OTHEIBHBIX KJIACCOB.
IIP 2 IlpakTryeckue 3aJaHNUs Ha YCTAHOBJICHUE CBA3H MEXK/y CTPOCHHUEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U MEPUOINIECCKUM 2
U3MEHEHHEM CBOMCTB XMMUYECKUX 3JIEMEHTOB M UX COCIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM [leproandeckoil CUCTEMBI.
Tema 1.2. OcHOBHOe cojiepKaHue 2 OK 01
[epuomuueckuit IIpakTHyeckue 3aHATHSA 2 OK 02
3aKOH U TabiuIa =
JLY. Mennencesa IIP 3 Ilepuonudeckas cucreMa xummudeckux 3emenToB .M. MenneneeBa. @usnyeckuit cmpich [leproandaeckoro 3akona
o J.W. MenzneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX IMHU IPOCTHIX U CIIOKHBIX
BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOro aieMenTa B [lepuoarueckoii ciucreme. MupoBo33peHUECKOe U
Hay4yHoe 3HaueHue llepuoamueckoro 3akona [I.11. Menneneesa. [Iporaossr [I.11. MenaeneeBa. OTKpBITHE HOBBIX 2
XUMHYECKHX SJIEMEHTOB.
Pemrenue nmpakTUKO-OpPUEHTHPOBAHHBIX TEOPETHIECKIX 3aJJaHII HA XapaKTEPH3AIHI0 XUMHIECKAX SJIEMEHTOB
«Meranindyeckue / HEeMETaLTHYeCKUe CBOMCTBA, JIEKTPOOTPHLIATEIBHOCTh XUMUUECKHUX JIEMEHTOB B COOTBETCTBHHU C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHUEM B NIEPUOANYECKOM cucTeMe XUMHUUecKuX aaemeHToB .M. MenpeneeBa»
Pa3nen 2. Xumnyeckue peakuun 10
OcHoBHOe coep:kanue 4 OK 01
TeopeTuueckoe o0yueHue 2
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Tema 2.1. Turmsl

;:xz;e;mx Knaccudukanms 1 THITBI XUMHYECKHX PEAKIUI C ydacTHeM HeopraHnieckux BemiecTB. CocTaBlieHnEe YpaBHEHUH peakini
COEIMHEHUSI, PA3JIOKEHNS, 3aMeIeHNs], 0OMEHa, B T.4. PEaKInii FOpEeHHs, OKUCIICHN-BOCCTAHOBIICHUSI.
YpaBHeHUs OKHCIIeHHUsI-BoccTaHOBIeHH. CTenenp okucieHusl. OKUCIUTENs U BoccTaHOBHUTENb. CoCTaBieHHe U 2
ypaBHUBaHHE OKHCIUTEIFHO-BOCCTAHOBHUTEIHHBIX PEaKInii METOIOM 3JIEKTPOHHOTO OanaHca. OKHUCIUTEIBEHO-
BOCCTaHOBUTEJbHBIE PEAKIIMH B IIPUPOJIE, TPOU3BOJCTBEHHBIX MPOIECCaX M )KU3HENEITENLHOCTH OpPraHu3MOB
IpakTHyeckue 3aHATHS 2
IIP 4 KonunyecTBeHHble OTHOIIEHUS! B XUMHUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHH M pacyeThl MO YpaBHEHHUSIM
XMMHUYECKHUX peakuuii. Mok Kak eMHUIA KOJTMYecTBa BemecTBa. MonspHas Macca. 3aKOHbI COXpaHEHHsI MacChl U DHEPTHH. 5
3akoH ABorazpo. MossipHbIii 00beM ra30B. OTHOCHTENBHAS TUNIOTHOCTH Ia30B. PacyeTsl o ypaBHEHUSIM XUMHYECKHX PEAKIIMHA
C HCIIOJIb30BaHNEM Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe cogepkanue 4 OK 01
IMEKTPONHTHIECKaS TeopeTnueckoe o0yuenue OK 04
aucconuanusa u
MOHHEIH 06MeH Teopwust anexTpoauTHUecKOi quccorpaniy. MoHbl. D1eKTpOIUThI, HEANEKTPOINTHI. Peakin nonHoro oomena. CocraBinenue
peaKuMﬁ HOHHOI'O O6MCHa IIYTEM COCTaBJICHHSA UX IIOJHBIX M COKPAIICHHBIX HOHHBIX ypaBHeHPIﬁ. KucnorHo-ocHOBHBIE 2
peakuuy. 3aJaHusi HAa COCTABJICHHE HOHHBIX PEaKInii
JlaGopaTopHble 3aHATUS 2
JIP 1 JlaGoparopnas padora “THIIbI XUMHUYECKUX peaKiunii’.
HccnenoBanue THIIOB (110 COCTaBY M KOJTMYECTBY HCXOAHBIX U 00PA3yIOIIMXCS BEIIECTB) U MPU3HAKOB XHMHUUYECKUX PEAKIIUH. 2
[IpoBenenue peakiyii HOHHOIO OOMEHa, OIpe/elieHHE CPeIbl BOAHBIX PACTBOPOB. 3aJaHUsI HA COCTABJICHHE MOHHBIX
peakuui
KonTpoJsbHasi padora C
1 TPOCHHE BEIIECTBA U XUMUIECKUE PEAKITUN 2
Pazgen 3. CTpoeHue U CBOIICTBAa HEOPTAaHUYECKHUX BellleCTB 16
Tema 3.1. OcHoBHOe cofep:KaHue 4 OK 01
Knaccuduxanpus, TeopeTnueckoe o0yueHnue OK 02
HOMEHKJIATypa U
CTpOCHHE N
[peamer Heopranuueckoit xumun. Kiaccuduxkaiiisi HEOpraHUYECKHUX BellecTB. [IpocThie U cioxHble BemiecTBa. OCHOBHbIC
HEOprammeckux KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, CONN). B3aNMOCBSI3b HEOPraHUIECKUX BEHIECTB. ATperaTHbIC
BeMmeCTs coctosiHus BenlecTBa. Kpucramindyeckue u aMmopQubie BemecTBa. TUIBI KPUCTAIUIMYECKHUX PELIETOK (aTOMHas, 2
MOJIEKYJISIpHAS, HOHHAS, METAJUTIYECcKast). 3aBUCIMOCTh (PU3NIECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAILTHIECKON
pemeTKu. 3aBUCUMOCTh XUMHYECKON aKTHBHOCTHU BEIIECTB OT BHUJIA XUMIUYECKOU CBSI3U M THUIA KPUCTAJUTMICCKONW PEIIeTKH.
[IpramHbl MHOT000pa3Ms BEIIECTB
IIpakTHyeckne 3aHATHSA 2
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ITP 5 HomeHKk1aTypa HEOpPraHNYECKUX BELIECTB: HA3BAHHE BEIIECTBA UCXOS M3 X XUMHUUECKOW (POPMYIIBI HITH COCTaBJICHHE
XMMHUYECKOH (hOpMYITBI MCXO/Is M3 Ha3BaHMs BemecTBa 1o MexkayHapoaHoii (MFOITAK) nnn TpuBHanbHOM HOMEHKIATYpE.
Pemenne npakTudecknx 3aaHui 10 KilaccH(UKANK, HOMEHKIIATYpe U XMMUYECKHM (OpMyliaM HEOPTraHHYECKHX BEIIECTB

Pa3MYHBIX KJaccoB (YrapHBIH Ta3, YIJIEKHCIBIA Ta3, aMMHakK, TallleHas H3BEeCTb, HErallleHas W3BECThb, NUTHEBAs COAa U 2

JPYrHX): Ha3bIBATh M COCTABIIATH (POPMYIIBI XUMHYECKUX BEIIECTB, ONPEACISATh IPHHAIIEKHOCTD K KIIaccy.

Hcrounnkn xumudeckoi nHpopMauu (cpeacTB MaccoBoi nHpopManuu, cetb MHTepHeT 1 apyrue). [lonck nabpopmanyu no

Ha3BaHMSIM, UICHTU(UKATOpaM, CTPYKTYPHBIM (hopMysIam
Tema 3.2. dusuko- OcHoOBHOe cofep:kanne 6 OK 01
XHMHYECKHE CBOHCTBA | TeopeTnueckoe o0ydeHme 4 OK 02
HEOPraHMYECKUX .
P~ Merabl. O0mmue pu3nueckue 1 XMMUYECKUE CBOMCTBA MeTayutoB. CHOCOOBI MoNTy4deHusl. 3HaueHHe METaJIOB U HEMETaJIOB

B IIPUPOJIE ¥ )KU3HEJIEATEILHOCTH YeI0BEeKa  OpraHiu3MoB. Koppo3us MeTayuioB: BUIIbI KOPPO3HH, CIIOCOOBI 3alIUTH METAIIIOB |2

OT KOppO3UHU

Hemeramner. OOmune ¢pusnueckue 1 XUMHYECKHE CBOWCTBAa HeMeTauioB. TunuyHele cBoiictBa HemerayuioB [V— VII rpymm. 2

Kiaccudukaums 1 HOMEHKIATypa COeIMHEHI HeMeTaioB. KpyroBopOThl OMOTEHHBIX AJIEMEHTOB B IPHPOJIE

IlpakTHyeckue 3aHATHS 2

ITP 6 CocraBiieHne ypaBHEHHH XUMHYECKUX PEAKIUI C yUaCTHEM MPOCTHIX M CIIOHBIX HEOPIraHUYECKHX BELIECTB: METAJJIOB

U HEMEeTaJUIOB; OKCHJIOB METAJUIOB, HEMETAIZIOB M aM(OTEPHBIX JJIEMEHTOB, HEOPraHHMYECKUX KHCJIOT, OCHOBAaHHMH W

aM(}OTepHBIX THAPOKCUIOB; HEOPTaHUYECKHUX CONIEH, XapaKTePH3YIOLINX HX CBOMCTBA. 2

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha CBOICTBA, COCTaB, IIONydeHHE U Oe30macHoe

UCII0JIb30BaHHE BAKHEHIIINX HEOPTaHWYECKHX BELIECTB B OBITY M IPAKTHUECKOM JEeSTEIbHOCTH YEIIOBEKa
Tema 3.3. OcHoOBHOe coep:kaHue OK 01
Unentnduranus JlaGopaTopHble 3aHATUS OK 02
HEOPTaHMICCKIX JIP 2 Jlaboparopnas padora «nentudurkarys HeopraHM4ecKux BEIeCTB. OK 04
BeIIecTs Pemienne skcriepuMEHTAIBHBIX 3a/1a4 10 XUMHYIECKHM CBOMCTBAM METAJUIOB M HEMETAIJIOB, 110 PACIIO3HABAHUIO U TTOIy4EHHIO

COEIMHEHUH METAJIJIOB U HEMETAIJIOB. 2

UnenTudukanys HEOPraHMYECKHX BEIIECTB C HCIONB30BaHHEM HX (DU3MKO-XUMHYECKUX CBOWCTB, XapaKTEPHBIX

KauyeCTBEHHbIX peakiuii. KauecTBeHHbIE peakuuy Ha Cynb(aT-, KapOOHAT- ¥ XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS
KonTpoasnas padora N
5 CBoiicTBa HEOPraHUIECKUX BEIECTB 2
Paznen 4. CTpoeHue 1 CBOICTBA OPraHMYecKHX BelllecTB 24
Tema 4.1. OcHoBHOe coep:KaHHe 4 OK 01
Knaccuduxanpms, TeopeTuueckoe o0yueHue 2
CTpOCHUE 1 IlosBneHMe U pa3BUTHE OPraHUYECKON XUMHH Kak Hayku. [Ipenmer opranndeckoil XuMun. MecTo U 3HaueHHe OpraHu4YeCcKon
HOMEHKJIATypa XVMHUH B CHCTEME €CTECTBEHHBIX HayK.
OpPTaHUIECKUX XMMHYECKOE CTPOCHHE KaK MOPSIOK COSIMHEHUS aTOMOB B MOJIEKYJIEC COIIACHO MX BaeHTHOCTH. OCHOBHBIE MOJIOKEHHS |2
BEIIECTB TEOPUH XUMUYECKOTO CTPOEHUSI OpraHMueCKUX coennHeHni A.M. bytiepoBa. YiiepoaHblil CKEET OpraHU4eCKOM MOJIEKYJIBL.

3aBHCHMOCTh CBOWCTB BEMIECTB OT XMMUYECKOT'O CTPOSHHS MOJIeKyl. M3oMepus 1 H30MepHI.
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[onsTre 0 GyHKIMOHANBHOH rpymme. Pamukan. [IpuHIHUIB KIaccupHUKAIMK OPTaHHYECKUX COSTUHEHUH. MexT1yHapoaHast
HOMEHKJIATypa ¥ TPHUHIMIBI HOMEHKIATYPhl OPraHHMYeCKHX coemuHeHuil. [IoHsATHE 00 a30TcoAepXaluX COCAWHEHUSX,
OMOJIOTMYECKH AKTHBHBIX BEIECTBaX (YIJeBOAaX, )KUpax, Oenkax M Jp.), BBICOKOMOJICKYISPHBIX COSIHHEHHUAX (MOHOMED,
TIOJIMEp, CTPYKTYPHOE 3BEHO)

IpakTHyeckue 3aHATHS

IIP 7 HomeHknaTtypa OpraHMYecKHUX COEIMHEHHH OTIENbHBIX KJIACCOB (HACHIIICHHBIC, HEHACKHIIICHHBIE U apOMaTHYECKHe
YTIIEBOJOPO/IBI, CIIUPTHI, (PEHOJIBI, aJIbIETH b, KETOHBI, KAPOOHOBBIE KUCIOTHI | 1p.) CocTaBlieHHE TOMHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (OPMYJI OpraHMYECKHX BEIIECTB OT/ENbHBIX KJIACCOB, HMCHONB3YySd WX HA3BaHHUA IO CHCTEMaTHYECKOH U
TPUBUAJILHOW HOMEHKJIAType (3TWIIEH, alleTHIeH, TIIHIEePHH, GeHon, GopMalbIerui, YKCyCHas KHUCIO0Ta, TIUIKH). PacyeTs
npocTeieii GopMyIbl OpraHn4ecKol MOJIEKYJIbI, HCXOJIsl U3 3JIEMEHTHOro cocTara (B %)

Tema 4.2. CBoiicTBa
OpPTaHHUYECKUX
COEeIMHEHNI

OcHoBHOE coaepiKkaHue

10

TeopeTnueckoe o0yueHnue

DU3UKO-XUMHUYECKHE CBOMCTBA OPraHMYECKHX COCJMHEHHH OTJENBHBIX KIAcCOB (OCOOCHHOCTH KITACCU(UKAIIMU U
HOMEHKJIATYPhl BHYTPH KIacca; TOMOJOTHUCCKUI psij U obmias GopMyna; u3oMepust; pU3nUecKie CBOMCTBA; XMMHYECKHE
CBOICTBA; CIIOCOOBI MOJTYYEHHUS):

— MpeZeNbHbIE YIIIEBOAOPO/bI (ANKaHBl M IMKJIOAJTKaHbl). ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX MCTOYHHKOB TEIUIa B
NPOMBINIICHHOCTH 1 ObITYy. CBOWCTBA NPUPOJIHBIX YIIIEBOJOPO/IOB, HAXOXK/ICHUE B IPHUPOJE U MPUMEHEHNE aJIKaHOB;

— HeTpeqeNbHbIe (aJKeHBI, aJIKUHBI M alKaJWeHbl) U apOMaTHYECKHE YIJIeBOIOponbl. ['opeHHe arernneHa Kak MCTOYHHUK
BBICOKOTEMIIEPATYPHOIO IJIAMEHU JJISl CBAPKU M PE3KU METAINIOB

— KHCIIOPOJICOAEPIKAIME COCAMHEHUS (CIIUPTHI M (PEHOINBI, KAPOOHOBBIE KUCIOTHI U A(MHPHI, albICTHIBI U KETOHBI, KHPBHI,
yrieBoibl). [IpakTuueckoe npuMeHEeHUe STUIICHTITUKOIS, MnlepruHa, ¢penona. [Ipumenenue Gopmanbaeriia, aneraibIeria,
YKCYCHOMW KUCIIOThI. MbLJIa KaK COJIM BBICHIMX KAPOOHOBBIX KUCIOT. MOIOIIIME CBOICTBA MbLIIa. — a30TCOEPIKAIINE COCIIHEHHS
(aMUHBI ¥ aMHHOKHUCIIOTHI, Oesiku). BhICOKOMONEKYIsIpHbIE COCAMHEHUs! (CHMHTETHYECKHE W OWOJIOTHYECKH-aKTHBHBIE).
Monomep, moauMep, CTPYKTypHOe 3BeHo. [lonmmMepusarus sTiieHa Kak OCHOBHOE HalPaBJICHUE €r'0 UCTIONB30BaHMUA.
['eHeTHUeCKast CBA3h MEXAY KJIaCCAaMU OPTaHMYECKUX COSTMHEHUH

HpaKTl/I‘leCKPle 3aHATUA

IIP 8 CgoiicTBa OpraHMYECKUX COCAWHEHUI OTIENBHBIX KJIACCOB (TPUBHAJbHAS M MEXAYHApOJHAs HOMEHKIATYypa,
XMMHYECKHe CBOHCTBA, CIOCOOBI MONYYEHN): NMpeAeIbHbIe (IKaHbl M IMKIOAIKAHbI), HEMpeAeabHbIe (QJIKSHbI, aJIKHHBI 1
aJIKaJMeHbl) ¥ apOMATUUECKUE YIIIEBOJOPOABI, CIIUPTHI M (DEHONBI, KapOOHOBBIE KHCIOTHI M 3(UPHI, albJAETHUIBl U KETOHHI,
aMHHBI 1 aMUHOKHCIIOTBI, BRICOKOMOJIEKYJISIDHBIE COEMHEHUS. 3aJaHNs Ha COCTABIICHUE YPaBHEHUH XHUMHUECKUX PEAKLIUH C
y4JacTHEM OpPraHWYECKHX BEUIECTB HA OCHOBAHHMHU MX COCTABA M CTPOCHHS

IIP 9 CocraBnenue cxem peakiuii (B TOM 4HCIE MO MPEAJIOKEHHBIM IIEMOYKaM MPEBPAIICHH), XapaKTepU3YIOIINX
XMMHYECKHE CBOWCTBA OPTaHUIECKUX COCAMHEHNH OTAENBHBIX KJIACCOB, CIIOCOOBI X IMONTYYCHMS U Ha3BaHUE OPraHWYECKUX
COEIMHEHUI 110 TPUBHUAJILHON WIIM MEXIYHAPOAHON CUCTEMAaTUYECKON HOMEHKIIATYPE.

Pemenre npakTHKO-OpHEHTHPOBAHHBIX TEOPETHUECKUX 331aHUH Ha CBOMCTBA OPTaHNYECKNX COSAMHEHMH OT/AEBHBIX KIIACCOB

JlaGopaTopHas pa6oTa

OK 01
OK 02
OK 04
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JIP 3 Jlaboparopnas pabora “IIpeBparieHnst OpraHuuecKHX BEIIECTB IPH HarpeBaHUM'.
Ilomy4yeHue 3TuiieHa U U3y4EHUE €ro CBOMCTB. MozmenupoBaHue MOJEKyl U XUMHUYECKUX MPEBPAICHUI HA PUMEpe 3TaHa,
STHJICHA, alleTWICHA U Jp.

Tema 4.3. OcHoOBHOe coep:kanne OK 01
Wnentuduxanus
A ran TeopeTnueckoe odyueHue OK 02
OpraHUYECKUX OK 04
BEILECTB, HX 3HaueHHe | bUoopraHumdeckue coeauHeHus. lIpumenenue u Ouonoruueckas ponb yriaeBogoB. OKMCIEHHE YIIEBOAOB — HCTOYHHK
U TIPIMEHEHHUE B SHEPriuM >KMBBIX oOpraHu3MoB. OO0JacTH TNPUMEHEHHS aMHHOKUCIOT. IlpeBpaineHusi O€NKOB NHUIIM B OpraHHU3Me.
OLITOBOM U Buonornueckue ¢ynkimu OenkoB. buonormueckue ¢yHKIHMM KUpoB. Ponb opraHndeckol XMMHU B pELICHHH HpoOiieM
HpOH3BOZ[CTB3HHOﬁ HPIHleBOﬁ 0e30MacHOCTH
ACATENEHOCTI Ponb oprannyeckoil XMMUH B pElIEHUH POOJIeM SHEPreTHUecKoil 0€30MMacHOCTH, B PAa3BUTHU MEMIMHBI, CO3AaHIH HOBBIX |2
HCII0BEKA MaTepualioB, HOBBIX MCTOYHUKOB JHEPIHU (ANbTEpHATHBHBIE MCTOYHUKH SHEprun). OMacHOCTh BO3JCHCTBHSI Ha JKUBBIC
OpPraHM3Mbl OPTraHMYECKUX BEIIECTB OT/CNIBHBIX KIAacCOB (YIJIEBOJOPOMBI, CIHUPTHI, (EHONBI, XJIOPOPraHMYECKHE
NPOW3BOHEIE, AJIBAETU/BI U JIP.), CMBICI MOKA3aTeN sl IPEAEIFHO TOMyCTUMON KOHIICHTPAIUU
JlaGopaTopHble 3aHATHS
JIP 4 JlabopatopHas padorta: “VneHTrdUKAIUS OPraHMYSCKUX COSAMHEHHUH OTACIbHBIX KIACCOB”
WnenTudukaiys opraHiuecKuX COeIUHEHUI OTIEIbHBIX KIacCOB (Ha MpHUMeEpEe allbJIeruI0B, Kpaxmaia, YKCyCHON KUCIIOTHI,
OENKOB M T.II.) C UCIIONB30BAHNEM MX (PU3UKO-XUMHYECKUX CBOWCTB M XapaKTEpHBIX KaueCTBEHHBIX peakuuil. JleHatypaiws
Oesika npu HarpeBaHuu. 1[BeTHBIE peakuuy 0eiIKOoB. BO3HMKHOBEHHE aHAIMTUYECKOTO CUTHAJIA ¢ TOUKH 3PEHUS XUMUUECKUX
IPOLIECCOB IIPU NPOTEKAHWU KaueCTBEHHOW pPEakUWM, MO3BOJSIOICH HACHTU(GUIMPOBATH NPEATIOKEHHbIE OpraHUYecKHe
BEILECTBA
Pazneua 5. KuneTrnueckue 1 TepMOANHAMHAYeCKHeE 3aKOHOMEPHOCTH NPOTEKAHNSA XMMHUYECKHX PeaKnuii
Ckopocts xummuueckux [ OcHOBHOe coep:kaHue OK 01
PpeaxImi. OK 02
Xumuueckoe
paBHOBecCHE
TeopeTnueckoe o0yueHue
CKOpOCTh pEakiMM, €€ 3aBUCUMOCTh OT pa3lWYHBIX (DAKTOpOB: TPHUPOIBI PEArHPYIOUIMX BEIIECTB, KOHIIEHTpPAIUU
pearupyromux BEmeEeCTB, TEMIIEPATyphl U IUIOMAIN PEAKIIMOHHONW MOBEPXHOCTH. TeroBbie 3 QEKTh XMMUYECKUX PEaKIuil.
OK30- ¥ SHAOTEPMHUUECKHUE, PEAKIIHH.
ObpatuMocTh peaknuii. XUMUYeCKOe PaBHOBECHE W €ro CMEIICHHE MOJ ACHCTBHEM Pa3IHYHBIX (PAKTOPOB (KOHIIEHTPAIIHS
peareHTOB WIN NPOAYKTOB PEAKINH, JaBICHIE, TEMIIEpaTypa) Ul CO3JaHUs ONTUMAIIbHBIX YCIOBHUI NPOTEKAHUS XUMHYECKUX
npoueccos. [punnun Jle HlaTense
IIpakTHyeckne 3aHATHSA OK 01
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P 10 Pemenune npakTHKO-OPUEHTHPOBAHHBIX 3aJaHU Ha aHauW3 (AaKTOPOB, BIMSIOMIMX Ha H3MEHEHHE CKOPOCTH OK 02
XMMHYECKOM peakuud, B T.4. C IO3ULUHA SKOJIOTHUECKH LEIECO00pa3HOro MOBEICHHS B OBITY W TPYHOBOH JIESTEIFHOCTH B
LIETISIX COXPAaHEHHUS CBOETO 3710POBBS M OKPY’KaIOIIEH MPUPOIHON Cpembl.
Pemenne mpaKkTHKO-OpHEHTUPOBAHHBIX 33/laHUK Ha npuMeHeHne npuHimna Jle-1llarense s HaXOXKAEHWS HarpaBICHUS
CMEIIECHHS PABHOBECHS] XUMHIECKOW peakiny U aHain3 (hJakTopoB, BIHAIONIMX Ha CMENIEHHE XUMHYECKOI0 PABHOBECHS
Pazgea 6. PacTBOpHBI
Tema 6.1. OcHoOBHOe cofep:kanne OK 01
Tonsrue o pactBopax TeopeTnueckoe o0yueHue OK 02
OK 07
PactBopenue kak (pu3nKo-xuMudeckuii mpouecc. PactBopsl. CiocoObl MPUTOTOBIIEHUST pacTBOPOB. PacTBopumocTs. MaccoBast
JIOJIsl PacTBOPEHHOrO BeliecTBa. CMBICH ITOKa3aTels MpeelbHO TOMyCTUMON KOHIIEHTPAIMK U €r0 MCIIOJIb30BaHKE B OI[EHKE
9KOJIOTMYECKOl 0€30MacHOCTH.
[IpaBuia 5KOJOrMUECKH 11€1ecO00pa3HOro MOBEAEHHS B OBITY M TPYAOBOM JEATENBHOCTH B IIENSIX COXPAaHEHUS CBOETO
3JI0POBbSI U OKPYIKAIOIe TPUPOJHON CPE/Ibl; OMTACHOCTh BO3/ICHCTBHS Ha YKMBBIE OPTaHU3MBbI OIPE/ICIICHHBIX BEIIECTB.
Pelienne nMpakTUKO-OPHEHTUPOBAHHBIX PACUETHBIX 33/IaHUH Ha PACTBOPHI, HCIIOIb3yeMble B OBITOBOI M MPOU3BOJICTBEHHOI
JIEATEILHOCTH YeJIOBeKa
Tema 6.2. OcHOBHOE cofep:kaHne OK 01
HccnenoBanue OK 02
. JlaGopaTopHble 3aHATHS
CBOMCTB pacTBOpPOB OK 04
JIP 5 JlabopatopHas padota «IIpuroroBicHre pacTBOPOBY.
[IpurorosneHue pacTBOpoOB 3alJaHHOM (MaccoBoil, %) KOHILEHTpauuu (C TPaKTUKO-OPUEHTHPOBAHHBIMHM BOIPOCAMM) U
OIpeAeNIeHHE CPelbl BOAHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBIIEHHE PACTBOPOB
Pa3nea 7. BeicokoMoOsIeKYJISIPHbIE COeIMHEHUS
Paznen 7.1 OcHoBHOe coep:kaHue OK 01
InacTmacchl Teoperuyeckoe ofyuenne OK 02
OCHOBHBIE TIOHATHA XHMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, TOIMMEpP, CTPYKTYpHOE 3BEHO, CTCNEHb OK 04
MONMMEPHU3alluy, CpeIHsAd MOJIeKynsipHas Macca. OCHOBHBIE METOZbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COSIUHEHMH — IIK 3.1
MIONMMEPHU3als U HOITUKOHACHCALHS.
O3HakoMIIeHHEe ¢ 00pa3LiaMy IIPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB: IIIIaCTMAcChl (TIOJMATHIICH,
TIOJUTIPOITMIIEH, TIOIUBHHIIIXJIOPH, TIOJINCTHPON); HATYPaIbHbBIM M CHHTCTUYECKHE KaydyKH (OyTaaueHOBBIH,
XJIOPOIIPEHOBHIN M N30MPEHOBBIN); BOJIOKHA (HATYpaibHBIE (XJIOMOK, IIEPCTh, MIENK), HICKYCCTBEHHBIC (alleTaTHOE BOJIOKHO,
BHCKO03a), CHHTETHYECKHE (KAaIpOH U JIABCaH)
IIpodeccnonaibLHO-0pHEHTHPOBAHHOE colep:kaHNe (coaep:KaHNe MPUKIAAHOT0 MOXY.JI5)
Pasnea 8. Xumus B ObITY U IPOM3BOJACTBEHHOI JeATEIbHOCTH YeJI0BeKa OK 01
Xumust B ObITY U . OcCHOBHOE coepKanue SE gi
TIPON3BOICTBEHHOH
ESTENBHOCTH TeopeTnueckoe o0yueHue OK 07
qeoBeKa Hosgeiimne 1ocTrkeHNsl XMMUYECKON HAYKH U XUMUYECKON TEXHOJIOTUH. 71K 3.1
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CamocrosiTenbHast padoTa

Ilonck m aHanu3 KeMCoOB O MNPUMCHCHUN XUMHYCCKUX BCHICCTB U TEXHOJIOTHI C y4eToOM 6y£[yIII€I>i HpO(bCCCPIOHaIII:HOﬁ
JCATCIIBHOCTH II0 TEMaM: Ba)KHEHIIINE CTPOUTCIIbHBIC MATCpHaJibl, KOHCTPYKIIMOHHLIC MATEpUaJibl, KpPAaCKH, CTCKIIO,
K€paMuKa, MaTe€puajibl JJid 3JICKTPOHUKHU, HAHOMATCPHUAJIbl, TCKCTUJIIbHBIC BOJIOKHA, UCTOYHUKH SHEPIrun, OPraHuvdcCKuc 1
MUHEPAJIbHBIC yz[06peHI/m, JICKapCTBCHHBIC BCIICCTBA, OBLITOBAs XMMHUSL.

TeopeTnueckoe o0yueHue

Posnr xumuu B 00ecrieueHun BKOHOFquCKOﬁ, 3HepF€TI/I‘I6CKOﬁ n HI/ILL[GBOﬁ 6630HaCHOCTI/I, pa3BUTHN MCUINHBI.

CamocrosiTeibHast padoTa
[IpencTaBneHue pe3ysbTaTOB pElIeHHs KecoB B (hopMe MUHH-I0KIIa/1a

TeopeTnyeckoe o0yueHue

[IpaBuia novcka u aHaIM3a XUMUUECKOH HH(POPMAIMX U3 Pa3TMYHbIX UICTOYHUKOB (HaydHast 1 yueOHO-HaydHas IUTepaTypa,
cpencTBa MaccoBoi MH(pOpMaIH, ceTb VHTepHeT)

CamocTrosiTesibHasi padoTa
3ammra: [IpeacraBnenue pe3yabTaToB PElIEHUs] KeWCOB B (hopMe MUHHU-JIOKIIA]IA C TIPe3eHTalUeH

Kouncyabranust 6
ITpome:kyTouHasi aTTeCTANUS MO AUCHUILUIHHE (MU depeHIHPOBAHHBII 3a4eT) 2
Bcero 84
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3. YCJIOBUS PEAJIM3ALIN [TPOT'PAMMBI OBIIEOBPA30BATEJIBHOM JUCLIATIIMHBI

3.1. TpeGoBanns K MUHIMAJTBHOMY MATEePHAJIBHO-TEXHHYECKOMY 00ecIe4eHII0

Jnst peanmuzani MPOrpaMMBbl AWMCHUIUIMHBI JOJDKHBI OBITH TPETYyCMOTPEHBI CIEAYIOIINE
CIIeMajIbHBIE IOMEIEHUsT: YIeOHBI KaOMHET XMMUH W/WIH yaeOHON XMMHUYECKOoH 1abopaTopuu.
Oo6opynoBaHue y4eOHOr0 KaOWHeTa (HATJISIHBIE TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX MOJEIICH
MOJIEKYJ, MOJIETTH KPHUCTAUIMYECKUX DPEIIETOK, KOJUIEKIUH HPOCTHIX M CIOXHBIX BEIIECTB W/HIH
KOJUIEKIIH TIOJTMMEPOB; KOJUIEKIHUsI TOPHBIX IOPOJ M MHHEpaJoB, Tadmuna MeHaeneeBa, ydeOHbIE
¢ubMBl, QpPOBBIE 00pa3oBaTENBHBIE PECYPCHI.

Texnuueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEP C YCTPOWCTBAMU BOCIIPOM3BEICHUS 3BYKa,
MIPUHTEpP, MYJIBTUMEAHA-TIPOEKTOP C SKPAaHOM, MYJIbTUMEIUHHAs JOCKa, yKa3Ka-Ipe3eHTep s
Hpe3eHTalu.

Oo6opynoBanue JjadopaTopum M pPadoyux MecT J1a0opaTOpMM: MEH3YPKH, MHIETKH-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, NPEIMETHbIE U TOKPOBHBIE CTEKJIA, IUIAHIIETHI LIS
KamneJbHBIX peakiui, (UIbTpoBaJibHAs Oymara, NMPOMBIBAIKH, CTEKISHHBIE NMPOOWPKH, PE3HMHOBBIC
npoOkH, (oHApUKH, HAOOp PEAKTHBOB, CTEKISHHBIC MaJOYKH, MITATUBBI JUIA NMPOOHMPOK; MEpHBIC
IWJIMH/PBI, BOPOHKH CTEKJISIHHBIE, BOPOHKH JIeNUTENbHbIe IuuHapudeckue (50-100 mur), crynku ¢
necTukoM, (aphopoBble YalIKk, NMHHIETH, (QUIBTPHl OyMaKHbIE, BaTa, Maplis, YacoBBIE CTEKIA,
OJICKTPOILINTKH, J'Ia60paTOpHLIC ITaTUBBI, CIIMPTOBBIC T'OPEJIKHU, CITUMIKH, HpI/I60p JUISL TIOJTYYCHUSI I'a30B
(vm mpoOupKa € ra300TBOAHON TpPYOKOHW), nIepXkKaTenmu Juis NMPOOUPOK, CKISIHKU JUIsS XpaHEHHs
PEaKTHUBOB, pa3gaTo4yHble JOTKM; XuMuueckue ctakanbl (50, 100 m 200 mur); mmaTenu; MUHIETHI;
THUreJIbHBIC IUITIBI; CEKYHIOMEPHI (TaiiMepsl), MepHbIe pooupkH (Ha 10—20 Mi1) n MepHbIe KonosbI (25,
50, 100 u 200 mu), BoasHas OaHs (WM TEPMOCTAT), CTEKISHHBIC MAjI0YKH, KOHUYCCKUE KOJOBI s
tutpoBanus (50 m 100 MI); MHOUKATOpHBIE TONOCKH i ompeneneHns pH u cranmapTHas
UHIUKATOpHAA IIKaJa; YHUBEPCAJIbHBIN HHANKATOp; mumneTky Ha 1, 10, 50 mut (umu go3aTopsl Ha 1, 5 u
10 mu), OropeTku AJisl TUTPOBaHUWs, MemunuHcKue mmpuibl Ha 100—150 mui, naGopaTopHbie W/HiTH
aHaJMTUYEeCKUe Bechbl, pH-MeTpbl, CyIMIbHBIN mKad, 1 Ap. JadopaTopHoe 000pyHL0BaHUE.

3.2. UndopmanuoHHoe 0fecrieyeHHe peaiu3aliy IPorpaMmbl

OCHOBHbIE NeYaTHbIE H3TAHUS
1. Bopucos, A. H., Xumus : yueonuk / A. H. bopucos, E. C. Ocrpornsnos, T. b. Boiitosa, JI. 1. Apnamesa. —

Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-5-406-11987-7. — URL: https://book.ru/book/950237. — Texkcr :
3JIEKTPOHHBIH.

2. I'munka, H. JI., O6mast xumust. : yueoHoe nmocooue / H. JI. I'munka. — Mocksa : KaoPyc, 2024. — 749 c. — ISBN
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JUCHUITJIMHBI

KOHTpO/b U OUeHKa pe3ynbTaToB O6Y'~IeHMﬂ OCyLLeCTBNAETCA npenogaBaTesieM B

npouecce NpoBeAeHNA NPAKTUYECKUX 3aHATUI U NabopaTopHbIX PaboT, TecTMpoBaHus, a

TaKXe

BbINOJIHEHNA

obyvarowmmmcs

UHAMBUAYANbHbIX

3a/laHuUiA,  MPOEKTOB,

MCCﬂe,D,OBaHMI\;I. Pe3yanaTb| o6yqum‘-| onpenenAarT, 4To o6yqar0|.u,mec;| AO1XKHbl 3HATDb,

NMOHUMATb U AEMOHCTPUNPOBATb NO 3aBepLLEHNN N3yHeHUA JUCUUNSTUNHDI.

Ona  dopmupoBaHus,

KOHTPONMA W OUEHKU pPe3ybTaTOB OCBOEHUA y‘-IG6HOl\;1

ANCUUNAnHDbI UCNOJIb3YETCA CUCTEMA OLLEHOYHbIX N\epOﬂpI/IFITI/II‘/JI, npegcrasndamou,an cobou

KOMMNAEKC Yy4ebHbIX MeponpuUATUN,

COrnacoBaHHbLIX C pe3yabTaTaMu o6yqum=| 7

chopmynmpoBaHHbIx ¢ ydeTom ®PIrOC COO (npeameTHble pe3ynbTaTbl NO AUCLUMNAUHE) U

®roc

Crno.

Ne

OK/NK | Mogynb/Pa3pen/Tema

Pe3ynbTtaT 06yueHus

TuUnbl OLLEHOYHbIX MeponpPUATHIA

OcHOBHOe€ coaepKaHue

XMMUYECKUX 3/IEMEHTOB
M NpUpPOAAa XMMUYECKOM
cBA3n

dopmynbl coeanHEHUN B
COOTBETCTBUM CO
CTEeNeHb0 OKUC/IEHUS
XMMMUYECKUX 3/1EMEHTOB,
ncxoaA U3 BaneHTHOCTU U
3NEeKTPOOTPULATENIBHOCTH

1 dopmynmnposartb
Paspgen 1. OcHOBbI
6a3oBble NOHATUA U
CTpOEHUA BeLecTBa
3aKOHbI XMMUMU
1.1 | OKO01 CtpoeHune atomoB CocTtaBnatb xummyeckme |1. Tect «CTpoeHmne aTomoB

XMMUYECKUX SNEMEHTOB U
NPMPOLa XMMMUYECKOM CBA3NY.

2. 3a4a4m Ha cocTaBneHue
XMUMUYECKUX dopmyn
OBYXaTOMHbIX COeAUHEHWNI
(okenpos, cynbdpuaos, rmapmuaos
nT.m).

3. 3a4aHmMA Ha Ncnonb3oBaHue
XMUMUNYECKOI CUMBOIUKM U
Ha3BaHMN coeANHEHUIN NO
HOMEHKNATYpe MeXaAyHapOo4HOro
COl03a TEOPETUYECKOM U
NPUKNALHON XUMUN N
TPMBMANbHbIX Ha3BaHMN ANA
COCTaBAEHMA XUMMUYECKUX
dbopmyn ABYXaTOMHbIX
coeguHeHW (OKcMaos,
cynbdpunaos, rMapuaos 1 T.n.) 1
APYTMX HEOPraHMYECKMX
COeAMHEHNIM OTAENbHbIX K1accoB
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OK/NK

Mopaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MepPOoNpPUATUIA

1.2

OK 01
OK 02

MeprogmyecKkmin 3aKoH
n tabanuya 4.U.
MeHaeneesa

XapaKktepusoBaTtb
XUMUYECKME 3/IEMEHTbI B
COOTBETCTBUU C UX
NoNOXeHnem B
nepuogmyeckon cucteme
XUMUYECKUX 3/IEMEHTOB
O.N. MeHpeneesa

1. Tect «MeTannunyeckue /
HemeTaNnYecKme CBOICTBA,
3NEeKTPOOTPULATENBHOCTb U
CPOACTBO K 3/IEKTPOHY
XUMUYECKUX INEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHMEM M NONOXKEHMNEM B
nepuogmyeckon cucteme
XUMMYeckux anemeHTtos [.U.
MeHaeneeBa».

2. MpaKTnyeckme 3aaHunA Ha
YCTaHOB/IEHWNE CBA3N MeXay
CTPOEHNEM aTOMOB XMMUNYECKUX
3/1eMEHTOB U NepUOANYECKUM
M3MEHEHNEM CBOMCTB
XUMMUYECKUX 3/IEMEHTOB U UX
COeMHEHNIN B COOTBETCTBUM C
nonoxeHnem Mepnognyeckom
cucreme.

3. MpPaKTUKO-OPMEHTUPOBAHHDbIE
TeopeTnyeckme 3a4aHunA Ha
XapaKTepmU3aLMIo XMMMUYECKUX
anemeHToB: «MeTannuyeckue /
HemMeTaNIM4ecKme CBOMCTBA,
3NEeKTPOOTPULLATENBHOCTb U
CPOACTBO K 9N1EKTPOHY
XUMMUYECKUX 3/IEMEHTOB B
COOTBETCTBME C UX INEKTPOHHbIM
CTPOEHNEM U NONOKEHNEM B
nepuoamnyeckoi cucteme
XUMMUYECKUX 2/IEMEHTOB

O.U. MeHaoeneea»

Pasgen 2. Xumunueckue
peakuuu

Xa PaKTeEpUn3oBaTb TUNbI
XMMUYECKUX pea KLI,Mﬁ

KoHTponbHasa pabora
«CTpoeHue BeLecTsa u
XMMUYECKMe peakLum»

2.1

OKO01
OK 04

Tunbl XMMUYECKUX
peakumm

CocTaBnAaTb peakumm
coeANHeHuns,
pasfioxKeHusa, obmeHa,
3aMelLLeHus,
OKNCAUTENIbHO-
BOCCTaHOBUTE/IbHbIE

1. 3agaum Ha cocTaBaeHue
YPaBHEHWUI peaKLnii:

— CoOeANHEHUA, 3aMeLLeHuns,
pasfoxeHunna, obMeHa;

— OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIX PEaKLUi C
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OK/NK

Mopaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MepPOoNpPUATUIA

peakumm

NCNonb30oBaHMEM MeToAa
3/IEKTPOHHOro 6anaHca.

2. 3a4a4m Ha pacyeT maccol
BellecTBa Ui obbéma
rasoB Mo U3BECTHOMY KO/IMYECTBY
BellecTsa, macce Uam obbémy
OAHOTO M3 y4acTBYHOLIUX B
peaKLnK BELLLeCTB; PacyETbl
maccbl (06bEma, KonmyecTsa
BelL,ecTBa) NPOAYKTOB peaKLuu,
€C/I OHO W3 BEeLWEeCcTB UmeeT
npumecu

2.2

dNeKTpoAuTnyeckan
auccoumnanma u MOHHbIN
obmeH

CocTaBnaTb ypaBHEHUSA
XMMUYECKUX peakumm
MOHHOro obmeHa ¢
yyactmem
HEeopraHMYeCcKnxX BELLECTB

1. 3agaHumA Ha cocTaBeHune
MOIEKYNAPHDBIX U MOHHbIX
peaKLnit C y4yacTMeMm KUCAOT,
OCHOBaHWN U conen,
yCTaHOBNEHME N3MEHEHMA
KMCNOTHOCTU cpeapl

2. NabopaTtopHana pabota "Tunbi
XMMUYECKUX peakumin'

Paspen 3. CtpoeHue u
CBOiiCTBa
HeopraHU4ecKmnx
BeLlecTs

UcchepoBaTtb CTpoeHUe n
CBOiCTBa
HeopraHU4YeCcKUx BeLLecTs

KoHTponbHasa pabota
«CBOMCTBA HEOPraHNYECKUX
BelecTB»
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OK/NK

Mopaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MepPOoNpPUATUIA

3.1

OK 01

Knaccndumkaums,
HOMEHKANaTypa n
CTpoeHue
HeopraHM4YecKnx
BeLLecTs

Knaccuoumumnposatb
HeopraHuyeckue
BELLLEeCTBA B COOTBETCTBMM
C UX CTPOEHNEM

1. Tect «HomeHKnaTypa 1
Ha3BaHMe HeopraHUYeCKnx
BELLECTB UCXOAS U3 UX
XUMUYECKoM Gopmy bl Nn
COCTaBAEHME XMMUNYECKOM
dopmynbl UCXoaA U3 Ha3BaHMA
BELLLEeCTBA N0 MeXAYyHapPOAHOWM
WV TPUBUAIBHOM
HOMEHKANAType».

2. 3a4a4M Ha pacyeT MaccoBoOW
001K (Maccbl) XMMUYECKOTO
afiemeHTa (coeanHeHusn) B
moneryne (cmecm).

3. MNpakTnyeckune 3a8aHnA No
KnaccuduKaummn, HOMeHKNaType U
XMMUYECKUM Ppopmynam
HEOpPraHMYEeCKMX BELLLECTB
Pa3/INYHbIX KNaccoB.

4. MNpaKTnyeckme 3agaHma Ha
onpeaeneHne XMMNYECKOMN
aKTUMBHOCTW BELLECTB B
3aBUCUMOCTU BMAA XMMUYECKOM
CBA3M M TUNA KPUCTANNYECKOM
peLueTKu

3.2

OKO01
OK 02

dUsnKo-xmmnyeckune
CBOICTBA
HeopraHMYecKnx
BeLlecTs

YcTaHaBAmnBeaTb
3aBUCUMOCTb PU3NKO-
XUMMUYECKUX CBOICTB
HeOopraHMYeCcKnx BeLLLecTs
OT CTPOEHMA aTOMOB U
MOJIEKY/, @ TaKXKe TMna
KpUCTanamyeckom
peLeTKu

1. Tect «OcobeHHOCTH
XMMMYECKUX CBOMCTB OKCUAOB,
KMCIOT, OCHOBAHWUIM, aMPOTEPHbIX
TMAPOKCUAO0B N CONEn».

2. 3a4aHunA Ha cocTaBneHune
YPaBHEHU XMMUYECKUX PeaKL MM
C y4acTUeM NPOCTbIX U CIOXKHbIX
HeopraHMYeCcKnX BELLEeCTB:
OKCMA0B METaN/I0B, HEMETAaNN0B
N aMPOTEPHbIX 31EMEHTOB;
HeopraHMYecKnx KMCnoT,
OCHOBAHMMN N ambOTEPHbIX
rMAPOKCUA0B, HEOPraHUYECKNX
CONeNn, XapaKTepm3YyHLWNX NX
CBOWMCTBA M cNOCO6bI NOAYYEHMA.
3. MPaKTUKO-OpPUEHTUPOBAHHbIE
TeopeTUYecKme 3aaHmA Ha
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OK/NK

Mopaynb/Pa3pen/Tema

Pe3ynbtat 06yuyeHus

TuNbl OLLEHOYHbIX MepPOoNpPUATUIA

CBOMCTBA M NONyYeHUe
HeopraHMYeCcKnx BeLLeCTB

3.3

OK 01
OK 02
OK 04

NpeHTndmKauma
HeopraHMYecKmx
BelLecTB

UccnepoBaTb
KayeCcTBeHHble peakuunm
HeopraHMYeCKnX BELLLeCTB

1. NpPaKTUKO-OPUEHTUPOBAHHbIE
333aHKUA NO COCTaBNEHUIO
XMMMUYECKUX PeaKLUM C yyacTuem
HeopraHMYeCcKnX BELLLEeCTB,
NCNOJIb3yeMbIX ANA NX
naeHTUPUKaumu.
2.1abopaTopHas paboTa:
“UneHTndumkauma
HeopraHM4yeckux sellects”

Paspen 4. CtpoeHue u
CBOMCTBA OPraHNUYEcKux
BeLLecTB

UccnepoBaTtb CTpoeHUe m
CBOMCTBA OPraHUYECcKuxX
BelecTs

KoHTponbHasa pabota
«CTpoeHue 1 cBOCTBA
OpraHUYEeCKUX BELLEeCTB»

4.1

OK 01

Knaccnoukaums,
CTPOEHME U
HOMEHKNaTypa
OpraHNYecKnx BelLecTs

Knaccudpmumpoatb
OpraHMYecKue BeLLecTsa B
COOTBETCTBUM C UX
CTPOEHMEM

1. 3apaHunA Ha cocTaBneHme
Ha3BaHMIN OPraHUYecKux
COeANHEHNI NO TPMBMANBbHOM
AN MEeXAyHapoaHOM
CUCTEMATUYECKOM HOMEHKANATYpE.
2. 3a4aHunA Ha coCTaB/ieHMe
NONHbIX U COKPALLEHHbIX
CTPYKTYpPHbIX dopmyn
OpraHMYecKMX BELLLECTB
OTAENbHbIX KNaCCOoB.

3. 3agaum Ha onpeaeneHne
npocTenwen popmybl
OpraHMYecKOM MOJIEKY/bl, NCXOAA
M3 3/1leMeHTHOro cocTaBsa (B %)

4.2

OKO01
OK 02
OK 04

CBOWMCTBA OpraHNYecKmx
coeanHeHUM

YcTaHaBAmnBeaTb
3aBUCUMOCTb PU3NKO-
XMMMUYECKUX CBOICTB
OpraHUYeCcKnX BeLLEeCTB OT
CTPOEHUNA MONEKYN

1. 3apgaHunA Ha cocTaBneHune
YPaBHEHU XMMUYECKUX PeaKL M
C Yy4aCcTUeM OpraHnUYecKmx
BELLLEeCTB Ha OCHOBAHMM UX
COCTaBa M CTPOEHMUS.

2. 3a4aHunA Ha cocTaBNeHmne
YPaBHEHU XMMNYECKUX peaKL Ui,
UNNIOCTPUPYIOLLUX XMMUYECKME
CBOMCTBA C Y4eTOM MEXaHU3MOB
NPOTEKAHUA AaHHbIX PeaKkuuii 1
reHeTUY4EeCKOM CBA3U
OpPraHUYeCcKMX BELLECTB PA3HbIX
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Ne OK/NK | Mogynb/Pa3gen/Tema Pe3ynbTtat 06yyeHus Tunbl OLEHOYHDbIX MepPONpPUATUIA
K/1accoB.
3. PacueTHble 3agaum no
YPaBHEHUAM peaKuui € y4acTuem
OpPraHMYeCcKMX BEeLLLeCTB.
4. NabopaTtopHan paboTa
“MpeBpaLyeHna opraHMYeCcKnx
BELLLeCTB Npu HarpeeaHun"
43 | OKO01 NaoeHTndmKauma NccnepoBaTb 1.MpaKTUKO-OPUEHTUPOBAHHbIE
OK 02 OpraHMYecKMX BELLECTB, |KauyeCTBEHHbIE PEaKLUM  [33[4aHMA NO COCTABJIEHUIO
OK04 NX 3HAYeHMe n OpraHMYecKmx XMMMUYECKUX PEAKLUI C y4acTnem
npumeHeHue B 6bITOBOM [COEAUHEHWNI OTAENbHBIX |OpPraHUYeCKMX BELLECTB, B T.4.
M NPOU3BOACTBEHHOWM KNnaccos NCNONIb3YyEMbIX ONA NX
0eATeNbHOCTM YesloBeKa naeHTMdmKaLmm B 6bITy 1
NPOMbILLIEHHOCTY.
2.1abopaTopHas paboTa:
“UpeHTndmKkauma opraHNYecKux
COoeMHEHWNI OTAENbHbIX Knaccos”
5 Paspen 5. XapaktepusoBatb
KuHetnueckme m BAUAHUE PA3/IUYHbIX
TepMmoauHamuyeckme |¢paKkTopoB Ha paBHoOBecue
3aKOHOMEpPHOCTU MU CKOPOCTb XMMUYECKUX
NpPoTeKaHuA peakuui
XMMUYECKUX peaKuum
5 | OKO01 CKOpOCTb XMMMYECKMX | XapaKTepusoBaTb MpaKTUKO-OPUEHTUPOBAHHbIE
OK 02 peakunin. Xumuyeckoe |BANAHWE KOHUEHTPALMKM |TeopeTUyecKkune 3aaHna Ha
paBHOBecue pearvpylowmx BewecTs U [aHann3 GakTopos, BAUAIOLWMNX HA
TemnepaTypbl HA CKOPOCTb |M3MEHEeHMe CKOPOCTH
XMMMUYECKUX peaKLmit XMMMYECKON peakumun. MpaKTUKo-
XapakTepusoBaTb OpUEHTMPOBAHHbIE 3a4aHMA Ha
BIMAAHWE U3MEHEHUA npumeHeHue npuHumna fle-
KOHUEeHTpauuu Bewlects, |LLlatenbe ana HaxoxaeHuA
peakuun cpegbl n HanpaB/ieHUA CMeLleHunA
Temnepatypbl Ha paBHOBECUA XMMUNYECKOM
CMeLLeHNEe XMMNYECKOro | peakLmn 1 aHanms GpakTopos,
pasHoBecuA B/INAIOLLNX HA CMeLLeHne
XMMUYECKOro paBHoBecus
6 UccnepoBaTb UCTUHHDbIE
Pasgen 6. PactBopbl pacTsBopbl € 3aA4aHHbIMU
XapaKTepucTukamm
6.1 | OKO1 NMoHATHe 0 pacTBOpax PasnnyaTb NCTUHHbIE 1. 3aga4un Ha npuUroTosaeHne
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Ne OK/NK | Mogynb/Pa3gen/Tema Pe3ynbTtat 06yyeHus Tunbl OLEHOYHDbIX MepPONpPUATUIA
OK 02 pacTeopbl pacTBoOpOB.
2. MNpaKTUKO-OpMEHTUPOBAHHbIE
pacyeTHble 3a4aHNA Ha
AMCMepCHble CUCTEMBI,
NCcnosibayemble B 6bITOBOM U
NPOM3BOACTBEHHOM
LEATeNbHOCTUN YenoBeKa
6.2 | OKO01 UccneposaHue ceolicte |UccnepoBatb pusmko- JNlabopatopHana paboTa
OK 04 pacTBopoB XMMWYECKME CBOICTBA “MpurotosBneHune pacresopos”
WCTUHHBIX PAcTBOPOB
7 Paspen 7. NaeHTMduumpoBaTtb
Monumepsol noammepbl
OKO01 MoHAaTHe o PasnunyaTtb noammepsl YCTHbIM onpoc
OK 02 noanmepax
OK 04
MK 3.1

Il | NpodeccMoHanbHO-OpUEHTUPOBAHHOE coAaeprKaHue (coaeprKaHne NPUKAaLHOro moayns)

8 Paspen 8. OueHuBaTb NocneacTsma |3awmra Keica (c yuetom
Xumusa B 6bITy U 6bITOBOI U 6yayweii npodeccuoHanbHoOM
NpPoOn3BOACTBEHHOM NpPoOn3BOACTBEHHOM LeATeNbHOCTH)

BeATeNbHOCTU BEeATEeNbHOCTU YeNoBeKa ¢

yenoBekKa No3nuMi 3KON0rMYecKom

6e3onacHocTH

OKO01 Xvmua B 6bITy U OueHuBaTb nocneactema |Keic (c yuetom byayuiei
OK 02 NpPOM3BOACTBEHHOWN 6bITOBON M npo¢deccMoHanbHOM
OK04 0eATeNbHOCTM Ye/IOBEKA [MPOn3BOACTBEHHOM OEeATeNbHOCTH)
OK 07 [eATeNbHOCTN YesioBeKa ¢ [BO3MOMKHble TEMbI KENCOB:
MK 3.1 no3numnit akonornyeckoit |1. MotenneHne KAMmaTta u

besonacHoCcTH

BbICBODOOXKAEHME ra30BbIX
rMApaToB CO AHA OKeaHa.

2. byaywue matepuansl gna asua-
, MALMHO- 1 NPUBOPOCTPOEHUA.
3. HoBble maTepmanbl gna
CONHeYHbIX baTapeil.

4. JleKapcTBa Ha OCHOBe

PacTUTENbHbIX NPenapaTos
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