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[Iporpamma yuebHOTO MpenMera « XumMus» pa3paboTaHa Ha OCHOBE:

- (¢enepalibHOTO TOCYAApCTBEHHOTO OOpa30BaTEIBHOTO CTaHAAPTa CPEIHErO
obmero 00pa3oBaHUsA, YTBEPKJACHHOTO TNpuKazoM MuHoOpHayku Poccun ot
17.05.2012 r. Ne 413 ¢ u3MeHEHUsIMM, BHECEHHBIMH IIpUKa3aMu MuHUCTEPCTBA
npocsenienus Poccuiickoin @enepannu ot 12 aBrycra 2022 r. Ne732 u ot 27 nexadps
2023 r. Ne1028;

- henepanbHOI 00pa3oBaTEIbHOM MPOTPAMMBI CpeHEro 00Iero oopa3oBaHus,
YTBEPKICHHON MpuKazoM MuHucrepcrBa npocsenienus Poccuiickoin @eneparuu oT
18 mas 2023 1. Ne 371;

- (enepanbHOrO TOCYAapCTBEHHOTO0 O0pa30BaTEeNIbHOTO CTaHAapTa IO
CHEIMAIbHOCTU CpeiHero npodeccuoHaibHOTO 00pa3oBanus 15.02.10 MexarpoHuka
U pOOOTOTEXHHUKA (110 OTPACIISIM) YTBEPKICHHBIM MprkazoM Muno6pHayku Poccun ot
14.09.23 Ne 684.

Opranuzamus-pazpadotuuk: BI'TY

Pazpabotuunku:

Tponosa Jlunus CepreeBHa, npemnoaaBaTellb MePBOM KBATU(PUKAITUOHHONW KAaTErOPUHU
Bunokyposa Upuna MuxainioBHa, KaHAUAAT TEXHUYECKUX HAYK
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1. HACIIOPT PABOYEM ITPOT'PAMMBI YYEEHOI'O INPEJIMETA
«XHUMMUS»

1.1 OobJgacTb NpMMEHEHUsI MPOrPaMMBbI

Peanuzamms cpennero obmero o6paszosanusi B mpeaenax OIl CITIO mo mporpamme
NOATOTOBKM  CHEIUMAIUCTOB CPEAHEro 3BeHa 1Mo chneuuaibHocTH  «15.02.10
MexatpoHuka u poboToTexHuka (mo otpacisim)» B coorBerctBur ¢ ®I'OC CIIO mo
cnenuanbHOCTH «15.02.10 MexaTpoHuka 1 poOOTOTEXHHKA (110 OTPACIISIM)», C YUETOM
tpeboBanuit OI'OC cpegnero obmero oOpa3oBaHUs, YTBEPKACHHOTO TMPUKAZOM
MunoOpnayku Poccuu ot 17.05.2012 Ne 413 ¢ u3MeHEHUsIMU, BHECEHHBIMU MTPUKA30M
MunucrepcrBa npocemierus Poccuiickoit @enepanumn ot 12 aBrycra 2022 r. Ne732
u oT 27 nexabps 2023 r. Nel028, u denepanbHOli 00pa3zoBaTENbHONW MPOTPaAMMBbI
cpenHero oOmero oOpa3oBaHUs, YTBEpPXKIEHHON mpukazoM MuHucCTepCcTBa
npocsemenns Poccuiickoit @eneparyu ot 18 mast 2023 r. Ne 371.

1.2 O0mas xapakTepucTUKa y4eOHOro npeaMera « XuMus»

XuUMUSL KaKk 3JEMEHT CHUCTEMbl ECTECTBEHHBIX HAyK HUIpaeT ocoOyl pojb B
COBPEMEHHOM IMBWIM3AIMM, B CO3/IaHUM HOBOM 0aszbl MaTepHATbHOW KYJBTYPBL
TecHO B3auMOJEHCTBYSL C JpPYIrMMHU €CTECTBEHHbIMM HayKaMH, XHUMHs cTaja
HEOTHEMJIEMOI YacThi0 MUPOBOW KyJIbTYPbI, HEOOXOJAUMBIM YCIOBUEM YCIIEITHOTO
TpyJAa M JKU3HU KaXJI0ro uiieHa ooOmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3MJaTeNibHasi, Kak HayKa BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peEIIeHUe
ro0aidbHbIX TpoOJieM YCTOMYMBOTO pa3BUTHSL 4YeJIOBEUYEeCTBA —  CHIPHEBOM,
HHEPTETUYECKOM, MUIIEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPaHbl 3J0POBbSI.

B coorBerctBUM ¢ OOmMMMH IEISIMH W TNPUHIUIAMH CpPEAHEro OOIIero
oOpazoBaHusi cojuepxanue mnpeamera «Xumusa» (10—11 xmaccel, 6a30BbI YpPOBEHb
M3y4CHUsI) OPHEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
o0yUarmuxcs, HeOOXOAUMYIO0 UM JJISl BBIpAOOTKH MUPOBO33PEHYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHUS B )KU3Hb COLIMYMa, MPOJOJKEHHSI 00pa30BaHusl B Pa3INYHBIX
00J1acTSX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMUEH.

CocTraBnsmOmuMu  TpeaMera «XHUMHUS»  SBISIOTCS  0a30Bble  KypCchl —
«Oprannueckas xumusi» U «OOmas W HeopraHUYecKass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMa
3HAHUW 1O HEOPraHMYEeCKOW XUMHUM (C BKJIIOYEHHEM 3HAHUW M3 OOUIEH XUMUHU) U
OpPraHUYeCKON XHUMUHU.

[lon HOBBIM yINIOM 3peHuss B mpeamere «Xumus» 0a30BOro ypoBHsA
paccMaTpuBaeTCs M3YYCHHBIM Ha YPOBHE OCHOBHOTO 00ImIero ooOpa3oBaHUsS
TEOPETHUUECKU MaTepuai U (PaKTOJIOTHUECKUE CBEICHUS O BEIIECTBaX U XUMHUYECKOU
peakuuu.

Enunas cucrema 3HaHMM O BOXKHEHMIIMX BENIECTBAX, MX COCTaBE, CTPOECHUHU,
CBOMCTBaX W NPUMEHEHHH, A TAKXKE O XUMHUYECKUX PEaKLUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEKaHus gomnoiHsercs B kypcax 10 u 11 knmaccoB anemeHTamu
CoAEpKaHusA, UMEIOIIMMHU KYJIbTYPOJOTUYECKUI U MPUKIIAJTHON XapaKTep.

1.3. Iesn u3y4enust yueOHOro npeamera Xumust



[maBHBIMM LETSAMHM U3y4YeHHs mpeameTra «XuMus» Ha 6azoBoM ypoBHe (10-11
KJ1.) SABJISIFOTCSL:

1. d¢opmupoBaHue CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIIEH
COCTAaBJISIOIEN €CTECTBEHHO-HAYYHOM KAapTUHBI MHpPAa, B OCHOBE KOTOPOM JIE€KAT
KJTIOUEBBIC TIOHATHS, (QyHIAMEHTAIbHBIC 3aKOHBI U TEOPUM XHMHH, OCBOCHHE SI3bIKa
HAayKHd, YCBOCHMEC W  IOHUMaHWE  CYIIHOCTH  JOCTYNHBIX  00O0OIICHMIA
MHUPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIIEHHME C HWCTOpUEH UX pa3BUTUA U
CTaHOBJICHMUSI;

2. opMmupoBaHMe U pa3BUTHE TMPEICTABICHUN O HAYUHBIX METOJaX MMO3HAHUS
BEUIECTB M XUMHUYECKUX PpEAKIHUM, HEOOXOOUMBIX [IJid NPUOOPETeHHs yMEHUMH
OPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B
NpUPO/Ie, B MPAKTHUECKOU U MMOBCETHEBHOMN KU3HU;

3. pa3BUTHE YMEHHUH U CIIOCOOOB JACATEIbHOCTH, CBS3aHHBIX C HAOJIIOJACHUEM U
00BACHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COONIOACHHEM NpaBWi 0OE30MacHOTO
oOpareHus ¢ BelecTBaMu.

1.4 Mecto y4eOHOro npeamera «Xumus» B cTtpykrype OII:

VYueOnbiii npeamMer «XuMusi» SIBISETCS YU4€OHBIM MNpPEIMETOM 00s3aTeNIbHOM
npeaMeTHoit oonactu «EctectBennbie Haykm» PI'OC cpennero oo1iero oopazoBaHusl.

B yuyeOHoM 1utaHe oOpa3oBaTesibHOM MPOTPaMMbl YUEOHBINA MPEAMET « XUMUS»
BXOJIUT B COCTaB 00111€00pa30BaTeIbHOTO ITUKJIA.

[Ipu 5TOM H3yueHre yueOHOTO npeaMeTa « XUuMuUs MPeyCMOTPEHO Ha 0a30BOM
YPOBHE U HAMPAaBJICHO HA JOCTWKEHHUE JIMUHOCTHBIX, METAIIPEAMETHBIX M IIPEAMETHBIX
pEe3yIbTaTOB.

2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O
NPEAMETA «XUMMUS»

JINMYHOCTHBIE PE3VJIbTATHI



JlnyHOCTHBIE pe3yJbTaThl OCBOCHHS MpeAMeTa «XHUMHS» OTpaxaroT cHOpMHUPOBAHHOCTH
OTIBITA MTO3HABATEIBLHON U TPAKTHYECKOH ACSITEIIBHOCTH 00YYAIOLINXCS 110 peaTu3alui MPUHSITHIX B
o0I1IeCTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpa’KaaHCcKOro BOCIIUTAHUA:

OCO3HaHHS O0YYAIOIIMMHUCS CBOUX KOHCTHTYLHOHHBIX MPaB M O0S3aHHOCTEH, YBaKEHUS K
3aKOHY ¥ TIPABOMOPSIKY;

MpEACTaBICHUS O COLUAIBHBIX HOpPMax MW TMpaBUaX MEXKIMYHOCTHBIX OTHOUIEHUW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATETHLHOCTH MPHU CO3JAHUU YUEOHBIX MPOEKTOB,
pelieHnH y4eOHBIX U MO3HABATENIbHBIX 3a/1a4, BBITOJIHEHUH XUMUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI APYTUX
MIPH aHAJIU3€ Pa3IMYHBIX BUIOB Y4eOHO 1eATeIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOT'O OTHOILIEHUS K HICTOPHYECKOMY U HAYYHOMY HACIIEUI0 OTEYECTBEHHON XUMUH,

YBa)XEHHUS K MPOIECCY TBOPUYECTBA B 00IACTH TEOPUHU B TPAKTUIECKOTO TPUMEHEHU S XHMUH,
OCO3HAHMS TOTO, UTO JIOCTHXKEHHS HAYKH €CTh PE3YJIbTAT IIUTEIbHBIX HAOIIOACHIH, KPOTOTIMUBBIX
AKCMEPUMEHTATBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/Ia YUYEHBIX U MPAKTHUKOB,;

WHTEpeca v MO3HABATEILHBIX MOTUBOB B MTOJIYYCHHUH U MTOCIIEIYIOIIEM aHaIn3e nHpopmarmm
0 TEPEJIOBBIX JOCTHKEHHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO ITOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC ¢ XUMHYECKUMHU SBICHUSMU, U MIPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJCHHE U TOCTYNKH CBOMX TOBapHINEH C TO3UIIHUA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHI 3THX MOCTYIIKOB;

4) popMupoBaHNs KYJbTYPHI 310POBbS:

MOHUMaHUs IIEHHOCTEeH 3J0poBOro u Oe3omacHOro oOpa3a KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UUECKOMY M IICUXHUYECKOMY 3/I0POBBIO;

coOIOIeHHSI TIPaBUIT O€30MACHOTO OOpAIIICHHUSI C BEIIECTBAMU B OBITY, ITOBCEHEBHOM )KU3HH
U B TPYJIOBOM JESATEIBHOCTH;

MMOHUMaHUS [EHHOCTH MPaBUJI MHIUBUYaIbHOTO ¥ KOJUIEKTUBHOTO 0€301aCHOTO TTOBEICHUS
B CUTYAaIUX, YTPOXKAIOIIUX 30POBbIO U JKU3HU JIIOJICH;

OCO3HAHWS TOCJICICTBUA M HENPHUITHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aJKOTOJIs,
HapKOTUKOB, KypeHUS,;

5) TpyaA0BOro BOCIIMTAHMSA:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATENBCKON  JIEATENbHOCTH,
0O0IIIECTBEHHO TIOJIE3HOW, TBOPUECKOHW M IPYTHX BUAAX ACSITEIHLHOCTH;

YCTaHOBKM Ha aKTMBHOE YyYacTHE€ B pEIICHUM NPaKTHYECKUX 3aJad COLUAIBHON
HaIlpaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUECKOMY H3yUeHHUIO MPoQecCcuil pa3InyHOro poja, B TOM YHCIIe Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJIAM TPYyAa U pe3yjabTaTaM TPYAOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIbHON TPaeKTOpUHU 00pa3oBaHus, Oy rymieit
npodeccun U peann3auu COOCTBEHHBIX )KH3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUH, UHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11€1ecO00pa3HOro OTHOMICHUsSI K MPHUPOJE, KaK MCTOUHUKY CYIIECTBOBaHUS
’KH3HHU Ha 3eMII€;

MOHUMaHHUS TJI00aNbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMUUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIIBHOU CPEJIbL;

OCO3HaHMS HEOOXOAMMOCTU MCIOJB30BAaHUS JOCTHKEHUNW XUMUU IS PEIICHUS BOIPOCOB
palMOHAIIBHOTO IPUPOIOTIOIB30BaAHUS;



AKTUBHOT'O HENpPUATUS JEUCTBHUM, NMPUHOCALIMX BpEI OKpPYXKalIIed HPUPOJHON cpene,
YMEHHS TPOTHO3UPOBATH HEOIATOMPHUSATHBIE HKOJOTUYECKHE IOCIECACTBUS TMPEITPUHUMAECMBIX
JNEUCTBUM U IIPENOTBPALIATh UX;

HAIMYMS PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKOW KYJbTYpbI, OIbITa
JEATEIIbHOCTA ~ DKOJIOTUYECKOM  HANpPaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTHCS UMM B
MO3HABATEIbHON, KOMMYHHUKATUBHON M COIMAILHON MPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSITH UJICOJIOTUU XeMOPOOUH;

7) HEeHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH ¥ OOIIECTBEHHOW MPAKTUKH;

MOHUMaHUS CHCIUPUKN XUMUU KaK HayKkd, OCO3HaHUs ¢€ poinu B (PopMupoBaHUU
PallMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3AaHUU IIEJIOCTHOTO MPEACTABICHHUS 00 OKpYKaroIieM
MHPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3HAHUU TPUPOJIHBIX 3aKOHOMEPHOCTEN M PEILICHUHN
po0JIeM COXpaHEHHUs MPUPOTHOTO PAaBHOBECHS,

yOSKIEHHOCTH B 0OCO0ON 3HAYUMOCTH XUMHUHM JIJIi COBPEMEHHOW ITMBUJIM3AIUM: B €&
TYMaHHCTHYECKOW HAMpaBICHHOCTH W BAXKHOW POJM B CO3MaHMHM HOBOM 0a3bl MaTepHUaTbHOU
KYJbTYpPBl, PEUICHUU TI00aJbHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOH,
IHEPTeTUYECKOH, MUIICBON U IKOJIOTUUECKON 0€30MaCHOCTH, B PA3BUTUU MEIUIIUHBI, 00eCTICUeHUN
YCJIOBHH YCTEIIHOTO TPY/Ia U SKOJIOTHYECKH KOM(MOPTHOM KM3HU KaXOTO YjeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TMOHUMAaHUS CYIIHOCTH METOAOB  IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanMM3a U OOBSICHEHUS SBICHHUI OKPY>KAIOIIEr0 MUPa M MPOUCXOASIINX B HEM U3MEHECHHH, yMEHUS
nenaTh 000OCHOBAaHHBIE 3aKJIFOUCHHS HA OCHOBE HAayYHBIX (PaKTOB U MMEIOUIUXCS JAHHBIX C IEJIbI0
MOJy4YEHUSI IOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO UCITOIh30BaTh XUMHUUECKHE 3HAHUS JTsl PEIICHHS TIPOOJIEM B
PEAIbHBIX KU3HEHHBIX CUTYaLHSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa3OBaHHIO, K
AKTUBHOMY IMOJIYYCHHIO HOBBIX 3HAHUU 110 XMMHUU B COOTBETCTBUU C KU3HECHHBIMU MOTPEOHOCTSIMIL

HMHTEpeca K 0COOEHHOCTSM TpyJa B pa3IMUHbBIX cepax mpodeccroHambHON eI TEIbHOCTH

METAIIPEJAMETHBIE PE3YJIbTATHI

OByageHne yHuBepPCaJIbHbIMU MO3HABATEIbHBIMH A€ CTBUSIMU

baszosvie nocuueckue Oeticmeus: CaMOCTOSTENLHO (OPMYIHPOBATH U AKTYaJIHM3UPOBATH
pobJIeMy, BCECTOPOHHE €€ pacCMaTPUBATh; ONPECIISITH IEH ASATEIbHOCTH, 3a]1aBast TapaMeTphl U
KPUTEPUH HX JOCTHUKEHHUS, COOTHOCUTH PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMU LEISMU;
HCTOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS — BBIICIATh XapaKTEepPHbIC
MPU3HAKHU OHATUH U yCTAHABIMBATH UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHSITHUS
Ui OOBACHEHUsI OTIENbHBIX (PAKTOB U SIBJICHHUH; BBHIOMpPATh OCHOBAHHS WM KPUTEPHUH IS
KJIacCU(UKAIMK BEIIECTB U XUMHUECKUX PEAKIINI; YCTaHABIMBATH TPUIMHHO-CIIC/ICTBEHHBIE CBA3H
MEXKIYy U3y4aeMbIMHU SIBICHUSMHU; CTPOUTD JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIE, IETYKTHUBHBIE,
10 aHAJIOTHH), BBLIBIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PACCMATPUBAEMBIX SIBICHUSIX,
(hopMyIHpPOBaTH BBHIBO/IBI U 3aKJIFOUEHUS; IPUMEHSITH B IPOIIECCE TO3HAHMS, UCIIOIb3yEeMbIE B XUMUHI
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, PE0OPa30BHIBATH MOJICIHHBIC MTPEJCTABICHUS — XUMHYCCKUMA
3HaK (CUMBOJ) JIEMEHTa, XuMH4Ieckas (hopMyIia, ypaBHEHHE XUMHYECKOW PeaKIuu — MPU PEIICHUH
y4eOHBIX TIO3HABATEIBHBIX M TMPAKTUYECKUX 3a/ad, MNPUMEHATh Ha3BaHHBIC MOJICIbHBIC
MPEICTABIECHUS Ui BBIABICHUS XapPAaKTEPHBIX IMPU3HAKOB M3YyYAEMBIX BEIIECTB M XUMHUYECKHX
peaKuui.

ba3zosvle uccneoosamenvckue deticmeus: BIaieTb OCHOBAMU METOJOB HAYYHOTO MO3HAHUS
BEIIECTB M XUMHYECKUX PEAKIIUI; (OPMYIUPOBATH IIEIH U 3aJa4M MCCJICAOBaHMS, UCIIOIh30BATh
MOCTaBJICHHBIE U CAaMOCTOSTEIBHO C(OPMYIUPOBAHHBIE BOMPOCH B KAa4eCTBE HHCTPYyMEHTA
MO3HAHUSI M OCHOBBI 7151 (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABHIBHOCTU BBICKA3BIBAEMBIX
CYXXIEHHUI; BIAJETh HABBIKAMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUS W TMPOBEICHUS YYEHUUYECKHUX



JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONI0AaTh 32 XOJOM IIPOIECCa, CaMOCTOSTEIHHO
IIPOTHO3UPOBaTh €ro pe3ysbrar, (OpMyIHpoBaTh O0OOOIIEHUS M BbIBOABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEA0BAHMS, COCTABIATH OOOCHOBAHHBIM OTUYET O MPOAETAHHOM
pabote; TpUOOpETaTh OMBIT YYEHHUECKON HCCIIEIOBATEILCKOW M TMPOEKTHON NeATEeIbHOCTH,
MPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJOB pEIleHUs
MPaKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B TO3HAHUS.

Paboma ¢ ungopmayueri. OpUeHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(MOpMaIMU
(Hay4yHO-TIOMYJIsIpHAs JIUTEpaTypa XMUMHUYECKOTO COJEp>KaHUs, CIpPaBOUHbIE MOCOOHUS, pecypchbl
WuTepHeTa), aHaIM3UPOBaTh MH(OPMAIUIO PA3TUYHBIX BUIOB M ()OPM MPEACTABICHUS, KPUTUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUYMBOCThH; MPHOOPETaTh OMBIT HCIOJB30BAHMS
MH(OPMAITMOHHO-KOMMYHUKAaTHBHBIX ~ TEXHOJIOTMH W Pa3IMYHBIX  TIOMCKOBBIX  CHUCTEM;
CaMOCTOATEIHHO BHIOUPATh ONTUMANbHYIO GOpMY IpeacTaBieHus nHbopManuu (cxeMbl, rpaduxu,
JiarpaMMbl, TaOJIULbL, PUCYHKHU U IPYTHE); UCII0JIb30BAaTh HAYYHBIN SA3bIK B KQUE€CTBE CPEACTBA IIPU
pabote ¢ XuUMHUYECKOW uWHOpMaIUEN: NPUMEHITh MEXIpeaIMeTHble ((pu3nueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (pOpMyJibl, aOOpeBUATYpbl, HOMEHKJIATYPY; UCIOIb30BaTh U
peoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJIAHOCTH.

OBjageHne yHMBepcaIbHBIMH KOMMYHHKATUBHBIMHU YU4eOHBIMHU A€l CTBHSAMMU:

3aJaBaTh BOIPOCH O CYIIECTBY OOCY>KIaeMOil TEMBbI B XOJ€ AMAJOra H/WIM JUCKYCCHUH,
BbICKa3bIBaThb HJIeH, (OPMYJIUPOBATH CBOM MPEIIOKEHUS OTHOCHUTEJIBHO  BBINOJTHEHUS
MIPEATIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN PEe3yJbTAaTOB MO3HABATEIBHOW JEATEIbHOCTH, IOIYYEHHBIX
CaMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHHUKAMU IIPH BHINOJIHEHUU XUMUYECKOT0 IKCIIEPUMEHTA,
MPaKTUYECKON pabOThl MO MCCIIEJOBAHUIO CBOWCTB M3yYaeMbIX BEIIECTB, pealu3alii y4eOHOTro
npoekTta M (OpMYyIUPOBaTH BBIBOJBI 10 pE3yJbTaTaM IPOBEIEHHBIX HCCIEIOBAHUNA MYTEM
COTJIACOBaHUS MO3UIIUN B X0JIe 00CYkAeHUSI U 0OMEHa MHEHUSIMHU.

OBjageHne yHUBepPCAIbHBIMH PeryJSITHBHBIMH Y4eOHBIMHU I CTBUSMU:

CaMOCTOSITEJIbHO IJIAHUPOBaTh M OCYLIECTBIATH CBOK I103HABATENBbHYIO JAESITENbHOCTD,
omnpenensas e€ LeNu U 3aJayd, KOHTPOJIMPOBATH M MO Mepe HEOoOXOAUMOCTH KOPPEKTUPOBAThH
npeJylaraéMblii aaropuT™M JEHCTBHM NpU BBITOJHEHUM YYEOHBIX M HMCCIEI0BATEIbCKUX 3ajad,
BbIOMpaTh Haubosiee 3PPEKTUBHBIIN CIOCOO UX pElIeHUsl ¢ YYETOM IOIYYEHHS] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

I[MPEAMETHBIE PE3VJIbTATHI

1. chopMHPOBAaHHOCTH MPEJACTABICHUNA: O XUMHUYECKOMN COCTABIIAIOIICH €CTECTBEHHOHAYYHON
KapTUHBl MUpPA, POJIM XUMUU B TO3HAHHWH SIBICHUN NPUPOABL, B (HOPMUPOBAHUH MBIIUICHUS H
KyJIbTYpPHl JIMYHOCTH, €€ (YHKIHOHATBHOW TPaMOTHOCTH, HEOOXOIUMOH [Uid peleHus
MPaKTUYECKUX 3aJad M DSKOJOTMYECKHM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBBIO U
MIPUPOJTHOM CpeJE;

2. BJaJEHHUE CHUCTEMOM XUMHUYECKHUX 3HAHMI, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolye
MOHATUS (XUMUYECKUM DJIEMEHT, aTOM, JJIEKTpOHHas 000Ji0YKa aTtoma, S-, p-, d-3IEKTPOHHBIE
opOuTalll aTOMOB, MOH, MOJIEKYJIA, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKHUCIIEHUS,
XMMHYECKas CBA3b, MOJb, MOJISIpHash Macca, MOJSPHBIA 00beM, YIJEpOIHBI CKeleT,
(GbyHKUIMOHATIBHAS TpyMna, pajukan, H30MEpHus, H30MEpPbI, TOMOJOTMYECKHIl psil, TOMOJOTIH,
YTJIEBOIOPOJIBI, KHCIOPOJ- M a30TCOAEPIKAIINE COSAUHEHUs, OMOOTHYECKH aKTHBHBIC BEIECTBA
(yrneBoppl, >KHpbI, O€lKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJIECKYJISPHBIC
COCIMHEHHUs, KpUCTANIMYECKas PELIETKA, TUIMBl XUMHUYECKUX peakiui (OKUCIUTEIbHO-
BOCCTaHOBUTEIbHBIE, 9K30-U SHI0TEPMUYECKUE, PEAKIIUU HOHHOTO 00MEHa), pacTBOP, JJIIEKTPOIHUTHL
HE3JIEKTPOJIUTHL, 3JIEKTPOIUTHYECKAsT JIUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTbH
XUMUYECKOH peakIni, XuMUYECKOE PAaBHOBECHUE), TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHUS
oprannueckux BemectB A.M. bytiepoBa, Teopust BIEKTPOIUTHYECKOW IMCCOLMAIUH,
nepuonudeckuii 3akoH J[.MI. MenzaeneeBa, 3aKOH COXpaHEHHs Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKHUH SI3BIK XUMHH, PaKTOJIOTMYECKHE CBEJIEHUS O CBOMICTBaX, COCTaBe, MOJYyYEHUU U



0€30I1acCHOM MCIIOJIb30BAaHUU BaXKHEHIIMX HEOPraHMYECKUX U OPraHWYECKUX BEIIECTB B OBITY U
MIPaKTUYECKOMN JESITEIbHOCTH YEJIOBEKa;

3. cpOopMHPOBAaHHOCTb YMEHMH BBIBIATH XapaKTEPHbIE IPU3HAKU U B3AUMOCBSI3b U3YUE€HHBIX
MOHATUH, TPUMEHATH COOTBETCTBYIOUIME TOHSATHUS TpPU ONUCAHUU CTPOEHUS U CBOMCTB
HEOPraHW4YEeCKUX W OPraHWYeCKMX BEIIECTB M HUX IPEBPALLEHUMN; BBIABIATH B3aMMOCBS3b
XUMUYECKUX 3HAHUN C TOHATUSAMHU U MPEACTABICHUSMHU JPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;

4. chopMHUPOBAHHOCTH YMEHHUH HCIIONb30BaTh HAWUMEHOBAHUS XMUMHYECKHUX COEIMHEHMH
MEXIyHApOJHOTO COK3a TEOPETUYECKOW M NPUKIAJHOW XHMHUHM M TPUBHAJIBHBIE Ha3BaHMS
BOXHEHWIIMX BEUIECTB (dTHJICH, alleTHIICH, MIMLIEPHH, (eHol, (GopManbIeTru], YKCycHasl KUCIIOTa,
TJIMIUH, YTapHbIA ra3, yrieKuciblid ra3, aMMuUak, raieHas U3BecTb, HeraleHas U3BecTb, IUTheBast
cola W JAPYTHX), COCTABIATH (POPMYIBI HEOPTaHWYECKUX M OPTraHMYECKUX BEIIECTB, YPaBHEHUS
XMMHUYECKUX peakluil, 0OBSICHATh UX CMBICH; MOATBEPKIATh XapaKTEPHbIE XUMHUUYECKUE CBOHCTBA
BEIIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMU U 3aMUCSIMHU YPaBHEHUN XUMUYECKUX PEaKIIUil;

5. cOpMHpOBaHHOCTb  YMEHUH  yCTaHaBIMBAaTh  MPUHAJICKHOCTb  H3YUYECHHBIX
HEOPraHMYECKUX MU OPraHUYECKHMX BEIIECTB K ONpeENIEHHbIM KJlaccaM U TpyIIaM COEIUHEHHH,
XapaKTEpU30BaTh UX COCTAB M BAXXHEHIIME CBOMCTBA; ONPENENATH BHUJbl XMMHYECKUX CBA3EH
(KoBaJIeHTHasl, MIOHHAs, METaJUIMYeCKasi, BOJIOPOIHASA), TUIIbI KPUCTAITIMYECKUX PEIIETOK BEIIECTB;
KJIAaCCU(HUIIMPOBATh XUMUUECKUE PEAKIINH;

6. BiIaJeHWe OCHOBHBIMHU METOJIaMU HAYyYHOTO MO3HAHHS BEIECTB U XUMUYECKUX SBJICHUN
(nabmroeHue, U3MepeHue, SKCIePUMEHT, MOACTHUPOBAHUE);

7. cOpPMHpPOBAHHOCTb YMEHMH IPOBOJUTH pPACUYETHI IO XUMHMUYECKUM (dopMmylIaM HU
YPaBHEHHUSIM XUMHUYECKHX PEaKIMi C UCIOJIb30BaHUEM (PU3UUYECKUX BEIMYHMH, XapaKTEPU3YIOLIHX
BEIIIECTBA C KOJIMYECTBEHHOM CTOPOHBL: Macchl, 00beMa (HOpMaJlbHbIE YCIOBUS) ra30B, KOJINYECTBA
BEIIECTBA; MCIOJIb30BaTh CUCTEMHBIE XUMUUECKUE 3HAHUS Ul IPUHATHUS PEIIEHUN B KOHKPETHBIX
KHU3HEHHBIX CUTYAlLlUsX, CBI3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHUEM ;

8. chopMHupoBaHHOCTH YMEHUH TUIAHUPOBATh M BBINONHITH XWMHYECKUH HKCIIEPHMEHT
(mpeBpalleHuss OpraHMYECKUX BELIECTB IpPU HArpeBaHUU, MOJYYEHHME STUJICHA U H3y4eHHUE €ro
CBOMCTB, KaUECTBEHHbBIE PEAaKI[UU Ha aJIbJETUIbI, KpaxMall, YKCYCHYIO KHCIIOTY; IeHaTypalns 6eIKOB
IIpU HarpeBaHUM, [[BETHBIC PEAKIMH OEJIKOB; MPOBOAUTH pEaKLMU MOHHOTO OOMEHa, ONpeesiTh
Cpelly BOJIHBIX pacTBOPOB, KAUECTBEHHbIE pEaKlIMK Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUS; pelllaTh 3KCIIEpUMEHTaIbHbIE 3a1auM 110 TeMaM "Mertams" 1 "Hemeramisl") B
COOTBETCTBUU C MpPaBWIAMU TEXHUKH O€30MACHOCTH IpH OOpaleHUH C BELIECTBAMU H
1a00paTOpPHBIM 000PYJOBAaHUEM; TIPEJCTABIATH PE3yJIbTaThl XHMUYECKOTO IKCIIEPUMEHTA B hopme
3allUCHU ypaBHEHUI COOTBETCTBYIOLIMX peakUuid M (OpMynHpoBaTh BBIBOJBI HAa OCHOBE 3THX
pe3ybTaTOB;

9. cpopMHPOBaHHOCTb YMEHUS aHAIU3UPOBATH XUMUYECKYIO HH(POPMAIIHIO, TIOTYYaeMYI0 U3
Pa3HBIX UCTOYHHUKOB (CpeACTB MaccoBoU uHpopmaluu, cetb MHTEpHET U ApyTHe);

10. chOopMUPOBAHHOCTH YMEHUH COONIOJATh IpaBUiia SKOJOTMUYECKH 11eJeco00pa3Horo
MIOBEICHUS B OBITY U TPYAOBOM AESITEILHOCTH B LIEJISIX COXPAHEHMSI CBOETO 3/I0POBbS U OKPYKarolIen
MPUPOJTHON CpeJlbl; YYUTHIBATh OMACHOCTH BO3/AEHCTBUS HAa JKUBBIE OPraHU3MbI ONpEAETICHHBIX
BEIIECTB, IOHUMAs CMBICII [TOKA3aTeJsl IPEAEIbHON T0MYCTUMON KOHLIEHTPAIUU.

3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

3.1 O0bem yueOHOro npeaMera « XuMHus» U BUAbI Y4eOHOI padoThI

Bux yueOHoi# padoThI Oo6bem
4acoB
O0bem padoThl 00Yy4aIIMXCH B AKaJleMUYECKHX Yacax (Bcero) 78




O0bem paborsl 00y4awIIUXCH BO
npenojaasaresiemM (Bcero)

B3aUMO/JdelCTBUU

C

78

B TOM 4YHCIJIC:

JICKIIUU 40
71a00paTOpHBIC 3aHSTUS 38
ITIpomeskyTOYHAs aTTecTanusa B (popme
Ne 1 cemecTp — KOHTpOJbHas paboTa 1
Ne 2 cemectp — nud.3auer 2
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3.2 TemaTu4eckuii IVIaH M coJep:KaHMe Y4eOHOI0 MpeaMeTa XUMHS

TemaTn4yeckune 0J10KkH, OcHoOBHOe coep:kaHue Oo0bem OcHOBHBIE BH/bI 1€ATEJIbHOCTH
TeMBbI 4acoB 00yJaromerocs
1 2 3 4
Paznea 1. OBLIAS U HEOPTAHUYECKAS XUMHUS 32
Tema 1.1. ConeprxaHue JeKIHN
OcHoBHbIC NOHATUA U | 1| XuMHUYECKHIT AIeMeHT. AToM. SIpo atoma, H30TOTIbL. PackppIBaTh CMBICT N3y4aeMbIX TOHATHN
3aKOHBI XUMUH. DJeKTpoHHas 000JI0YKa. DHEPreTUUECKIE YPOBHU, (BBIABIIATH MX XapaKTEPHbIE TPU3HAKH ),
CTpoeHue aToMOB MOypOBHH. ATOMHBIE OpOUTAIH, S-, P-, d- STEMEHTHI. 2 YCTaHABIIMNBATbh UX B3aUMOCBSI3b.
XHMHYECKHX OcoOeHHOCTH pacmpeie]IeHUs JIEKTPOHOB 10 OPOUTAIISIM B PackpbiBaTh CMBICT IEPUOAUYECKOTO 3aKOHA
3JIEMEHTOB. aromMax 3J€MEHTOB MEPBBIX YETHIPEX NEPUOAOB. DJIECKTPOHHAS . . MenpeneeBa v IeMOHCTPUPOBATH €r0
KoHburyparus aroMoB. OCHOBHBIC XUMHUUYECKHE 3aKOHBI. CHUCTEMAaTHU3UPYIOIILYI0, OOBICHUTEIBHYIO U
Jlabopamopnoe 3anamue Nel. «OcHosHbie KonuyecmeeHHbvie MPOTHOCTUYECKYIO (DYHKIIHH.
3aKOHbl 8 XUMUU U pacuemvl HO YPAGHEHUAM XUMUYECKUX 2 XapakTepHu30BaTh AJIEKTPOHHOE CTPOCHUE
peaxkyuiy. aTOMOB XUMHUYECKHX 3JIEMEHTOB 14
OTHOCHUTENbHBIE aTOMHAsl U MOJIEKYJIsIpHasi Macchl. MosisipHas MIEPHOJIOB, UCIIONb3YS MOHATHUA S-, P-, d-
Mmacca. KonnuecTBo BemecTBa. MaccoBasi 10715 BellecTBa. 3aKOH AIEKTPOHHBIE OPOUTAIH, SHEPTETUUECKHE
ABoraapo. Mossipabiii 00beM Ta30B. OTHOCHUTEIbHAS TUIOTHOCTh YPOBHH.
ra3zoB. PacueTsl 10 ypaBHEHUSAM XUMHYECKUX PEAKIIUH C OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS
MCITOJIb30BAHUEM MaCCOBOH JIOJIHM BEIIECTBA, 00beMa CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTRA. COCAMHEHUM MO MepruoaM U rpymiam
Tema 1.2. CoJiepkanue JeKIUu [Tepuoanueckon cucremsl . 1. Menneneesa
IHepunonnyecknii 3akoH | 1| [lepnoanuecknii 3akoH u [lepuoandeckas cucrema
u [lepuogunueckas xuMuueckux 3nemeHToB /. 1. Menneneesa. Csi3b
CHCTEeMA XUMHUYECKHX MEepPHOINYECKOTr0 3aKoHa U [leprnoandeckoit cuctemMbl 2

sjaemenToB /I. H.
MenpeaeeBa, HX CBSI3b
¢ COBpeMeHHOi
TeopHuel CTPOeHU s
aTOMOB.

XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB XUMHUYECKHUX
9JIEMEHTOB U 00pa3yeMbIX HMH MTPOCTHIX U CIIOKHBIX BEIECTB
I10 TPYIIIaM U NepuoaM. 3HaUYEHUE NEPUOJUIECKOrO 3aKOHa
U CUCTEeMBbI XUMHYecKuX 3eMeHToB .M. Meneneena B
pa3BUTUM HAYKH.
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TemaTuueckue 0J10KH,

OcHoBHOE coacpKaHu e

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4

Jlabopamopnoe 3anamue Ne2. «H3yuenue nepuoouyeckux

3AKOHOMEPHOCMEN U UX 83AUMOCEA3U CO CMPOEHUEM AMOMO8). 2

YcTaHOBIEHUE CBA3U MEXKIY CTPOEHUEM aTOMOB XMMHYECKUX

AIIEMEHTOB U MEPUOIMUYECKUM NU3MEHEHUEM CBOMCTB

XUMHMYECKUX AIIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C

nojoxxenueM I[lepuoanveckoit cucteMsl. Penienre mpakTuko-

OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI HA XapaKTepu3aI o

XUMUYECKUX 3JIeMEHTOB «MeTtayuinueckue / HeMeTalInyecKre

CBOMCTBAa XUMHYECKUX AIIEMEHTOB B COOTBETCTBUU C UX

JJIEKTPOHHBIM CTPOCHUEM U IOJI0KEHUEM B IIEPUOINYECKON

cucreMe xuMmudeckux aemMenToB JI.M. MenieneeBay

Tema 1.3. Coneprxanue JeKIHN
Crpoenne BemecTBa 1| Ctpoenue BemecTa. XUMUYECKast CBA3b. Bubl XUMHUUECKOM PackppIBaTh CMBICT U3y4aeMBbIX TOHATHN
U NPUPOAA XUMH YECKON CBs3U (KOBAJICHTHAsI HETIOJSIpHAS U TIOJISIpHAs], MOHHA, (BBIACTATH UX XapaKTepHbIC IPU3HAKH) U
cBsi3u. MHoOroo6pasue MeTajtndeckas). MexaHnu3Mbl 00pa30BaHUs KOBaJICHTHOM 2 IIPUMEHATH 3THU [OHATHUS IIPU ONIUCAHUU
BeLIECTB. XUMUYECKOU CBs3H (OOMEHHBIN U JOHOPHO-AKIICTITOPHBII ). COCTaBa U CTPOCHHUSI BEIIECTB, I OOBICHEHUS

Bonoponnas cBsa3b. BaleHTHOCTB. D1NEKTPOOTPUIIATETBHOCTD. OT/AENbHBIX (PAKTOB U SBJICHUM.
Crenenb okucnenus. IoHbI: KaTHOHBI M aHUOHBI. BemecTBa Onpenensarb BUIbI XUMUUYECKOU CBSI3U
MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUS. ATperarHbie (KOBaJICHTHOM, HOHHOM, METANTNYECKOH,
cocTosiHus BemecTa. Kpucrammaeckue u amopdubie BOJIOPOJIHOM ) B COCAMHEHUSIX; THIT
BEILECTBA. 3aKOH MMOCTOSIHCTBA COCTaBa BellecTBa. THIIbI KPUCTAJUINYECKON pEeIIETKN KOHKPETHOTO
KPHUCTAJUIMYECKUX PEIIETOK (aTOMHAs!, MOJICKYJIApHAs, BEIIECTBA.
WOHHAs1, METAIITNYECKasi). 3aBUCUMOCThH CBOMCTBA BEIIECTB OT Onpenenarb BaIGHTHOCTb U CTENIEHb
TUNA KPUCTALINYECKON PEIIETKU OKHCJICHUS] XUMUYECKHUX JJIEMEHTOB B

Jlabopamopnoe 3anamue Ne 3. « Cmpoenue seujecmea u npupooa 2 COEIMHEHUSX PAa3JIMYHOIO COCTABA.

XUMUYECKOU CEA3UN.

JleMoHCTpanus MoIeTIel KPUCTAIUTHIECKUX PENIeTOK: HOHHOU
(xmopun Hatpusi), aToOMHOU (TpaduT U anMas), MOJEKYJISIPHOM
(YIIeKUCTBId Ta3, HOT), METAJUTMYECKOH (HaTpuil, MarHuu,

BJ'IaI[eTb HN3y4a€MbIMU XUMHUYCCKHUMU
MHOHATHUAMMU.
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TemaTuueckue 0J10KH,

OcHoBHOE coacpKaHu e

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4
Menb). Pelienne npakruyeckux 3ajaHuil Ha COCTaBIEHUE
ANIEKTPOHHO-Tpaduueckux Hopmysa 37eMEeHTOB 1—4 eproaoB
Tema 1.4. CopepxaHue JEKIIMU » PackpbIBaTh CMBICI N3Y4aEeMBbIX MOHSATHHA
Kuaaccupukanus, Krnaccuduxanus Heopranmueckux Bemects. Homenknarypa (BBLIENATH UX XapaKTepHbIE MPU3HAKHU) U
U HOMEHKJIaTypa HEOpPraHWYEeCKUX BEIECTB (OKCH/Ibl, TUAPOKCUIbI, KUCIOTHI, IIPUMEHSATD 3TU ITOHATHS IPU ONTUCAHUU
HEOPraHM4YeCKuXx conn). XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB 2 COCTaBa U CTPOCHUS HEOPTaHUYECKUX
BELIECTB. || HEOPraHUYEeCKUX BEIECTB (OKCHI0B, THIPOKCUIOB, KHCJIOT, BEIIECTB, JUIsl OObSCHEHHUS OTAEIbHBIX (PaKTOB
coseil u ap.). [eHeTnyeckas CBsI3b HEOPraHMYECKUX BELIECTB, U SIBJICHUM.
MIPUHAAJIeKAIINX K PA3IMUHBIM KJ1accaM. 3aKOHOMEPHOCTH B CdopMUpOBaHHOCTh YMEHUS XapaKTepU30BaTh
WU3MEHEHUHU CBOMCTB NPOCTBIX BELIECTB, BOLOPOIHBIX COCTaB M Ba)KHEWIIINE CBOKCTBA BEILIECTB,
COCIMHEHUMN, BBICIIIUX OKCUJOB U THIAPOKCUJIOB. IIPUHAUICKAIIMX K ONPEACICHHBIM KIaccaM U
Jlabopamopnoe 3anamue N 4. « Homenxknamypa Heop2anHuieckux 2 rpyInaM COeMHEHUH (POCTHIE BELIECTRA,
geuecmey. OKCH/IbI, TUJJPOKCHUBI, COJIH, KHCIIOTHI).
Pemenue mpakTnyeckux 3aaHui 10 Ki1acCH(UKAIUH, [ToxTBepKaaTh CyIECTBOBAHUE F€HETHYECKOU
HOMEHKJIAType U XUMUYECKUM (OpMyaaM HEOPraHMUECKHX CBA3U MCKIYy HCOPraHNICCKUMU BETECTBAMU
BEILECTB Pa3JINYHbIX KJIAcCOB (yrapHbIi ra3, yIIEKUCIbli ras, C IOMOMIBIO YPABHEHHH COOTBETCTBYOIIHMX
aMMHUaK, ralieHast U3BeCTb, HEraimieHas N3BeCTh, IUTHLEBAsA COJa U XUMUYECKHUX PEAKIIMH.
JIPYTHX): Ha3BaHUA BemecTB 1o MexayHapoanon (MIOITAK)
WIM TPUBHAJILHONW HOMEHKJIAType M COCTaBICHHE (POPMYIIBI
XUMHUYECKHUX BEIIECTB, ONPEAEICHUE IPUHAIICKHOCTHU K K1accy.
[Touck nH(popMauu Mo Ha3BaHUSAM, HICHTHPHUKATOPAM,
CTPYKTYpHBIM (opMysiaM. AHAIIN3 XUMHUYECKON MHPOPMAIIHH,
M0JIy4aeMOM U3 pa3HbIX UCTOUHUKOB (CPEICTB MacCCOBOM
uH(popMaIuu, cetb IHTEpHET U Apyrue).
Tema 1.5. Copnepxanue JeKIMU
THnbl XMUMHYECKHX
peakumii. 1| Xumuueckast peakius. Kiaccupukamms XUMHIECKUX PEAKITHI OOBSACHSTH 3aBUCHUMOCTH CKOPOCTH

B HEOPraHMYECKON U OPraHMYECKON XUMHH. 3aKOHBI
COXpaHEHMs MacChl BEILIECTBA, COXPAHEHUS U IIPEBPAllCHUS
SHEPIUHU [IPU XUMHYECKUX peakuusix. OKUCIUTENbHO-

XUMHUYECKOHN PEaKIiuu OT Pa3TUIHBIX
(bakTopoB.
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TemaTuveckue 6J10KkH, OcHoBHOe coaep:xaHue O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4
CkopocTb XMMHYECKHX BOCCTAHOBUTEJIbHbBIE peakuu (YpaBHEHUs OKUCIICHUS- OnpenensaTs xapakTep CMELIeHus
peakuuii. XuMHn4eckKoe BOCCTAHOBJICHUS, CTENIEHb OKUCIICHUS], OKUCIUTENb U XUMHUYECKOTO paBHOBECHS B 3aBUCUMOCTH OT
paBHOBecHe BOCCTAHOBUTEJb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 2 BHEIIIHET0 Bo3/elcTBus (mpuHuun Jle
peakuuu B IPUPOJIE, IPOU3BOICTBEHHBIX MpOIEccax U [MaTense).
KHU3HEAEATEIbHOCTH Opranu3MoB). CKOPOCTh peakiuu, ee CocTaBisATh ypaBHEHUS PEAKLIUNA pa3IN4HbIX
3aBHCHUMOCTb OT Pa3IMYHBIX (PAKTOPOB: IPUPOIBI THUIIOB; MTOJIHBIE U COKPAIIEHHbIE YPABHEHUS
pearupyromyx BEIECTB, KOHIIEHTPALMK PEarupyOIINX peakiuii HOHHOro OOMEHa, YUUTHIBas yCIOBUS,
BEILIECTB, TEMIIEPATypbl U IJIOMIAN PEAKIIMOHHON IIPU KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA.
MOBEpXHOCTH. TeroBble 3P HEKTH XUMUUECKUX PEaKIUl: Hcnonb30BaTh NMpoBeaeHNE, HAOIIOACHNE U
9K30- U SHAOTepMUuYeckue peakiuu. OOpaTuMble peakLuH. ONMCAaHNUE XUMHUYECKOTO HKCIIEPUMEHTA
Xumnueckoe papHoBecue. MaKTopsl, BIUSAIOIINE HA (I1eMOHCTpallMOHHBIE U JJAOOPATOPHBIE OIIBITHI,
COCTOSTHUE XUMUYECKOT0 paBHOBECHS! (KOHLIEHTpALIHs IpaKkTHYeCKHUe padoThl): IO ONPEEeICHUIO
peareHToB WJIU MPOIYKTOB PEaKIMH, JaBJICHUE, TEMIIEPATYpPa). Cpeibl BOJHBIX PaCTBOPOB BELLECTB, PEAKIUN
[Tpunrnun Jle Hlarense MOHHOT'0 OOMEHA, BIUSHUIO PA3IUYHbBIX
Jlabopamopnoe 3anuamue Ne 5. « Biusnue paznuunsix ¢pakmopos 2 (aKkTOPOB HAa CKOPOCTh PEAKIIM.

HA CKOPOCMb XUMUYECKOU PeaKYUUY.

PemieHne npakTuko-OpUEHTUPOBAHHBIX 3aJaHUM HA aHAJIU3
(akTOpOB, BIAMSIOIIUX HA U3MEHEHUE CKOPOCTH XMMHYECKON
peakuuu. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW pEaklMK OT
IIPUCYTCTBHU KaTaanu3aropa Ha IpUMepe pa3iloKeHUs IEPOKCUIA
BOZIOPOZA C IMIOMOILBIO JUOKCHIAa MapraHla U Karajaasbl.
Pewenne npakTuko-OpUEeHTUPOBAHHBIX 3aJaHUI HA IPUMEHECHUE
npuHnuna Jle-Illarense st HAXOKIEHUS HAIIPABJICHUS
CMEILEHHUs PABHOBECHS XUMUYECKOM PEAKLIMU U aHAJIU3
(akTOpOB, BIAMSIOIIUX HA CMEIEHHE XMMUYECKOTO PABHOBECHS.

[IpeacraBnsTh pe3yabTaTbl XUMUYECKOTO
JKCIepUMEHTa B (popMe 3anucy ypaBHEHUH
COOTBETCTBYIOLINX PEAKIIUNA U JIeJaTh BBIBOIbI
Ha UX OCHOBE.
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TemaTuueckue 0J10KH,

OcHoBHOE coacpKaHu e

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4
Tema 1.6. CopepkaHue JICKIIUU
PacTBOpsbI, Teopusn 1| PacTBOpBl. Brabl pacTBOPOB MO COACPKAHUIO PACTBOPEHHOTO PackpbIBaTh CMBICI H3yYaE€MbIX TOHITHI
JIEKTPOJTUTHYECKOM BemecTBa. PactBopumocTs. [loHsTHE O THUCTIEPCHBIX (BBIIEATH UX XapaKTEPHbIC MPU3HAKN) U
JAMCCONMALIUU U cucteMax. VICTUHHBIC U KOJJTIOUIHBIE pacTBOPBL. MaccoBast MIPUMEHSTH 3TH TOHATHS TIPU ONTUCAHUM
HOHHBIN 00MEH. JI0J1s1 BenlecTBa B pactBope. [ToHsaTne 0 BomoponHom 2 COCTaBa U CTPOCHUS BEIECTB, JIs OObICHEHUS
nokaszarene (pH) pacTBopa. DnekTpoauTHIecKas OTJIETbHBIX (PAKTOB U SIBICHUH.
muccorranusi. CUIbHBIE B CJIa0ble SJIEKTPOIUTHI, CnenoBath mpaBUjIaM MOJIB30BAHUS
HERJIeKTPOJUTHL. Peakinu noHHOTO OOMEHa. XMUMHUYECKOH MOCy10i U 1aO0paTOpHBIM
Jlabopamopnoe 3anamue Ne 6. «I[Ipucomosnenue pacmeoposy. 2 obopynoBanueM. [IpencTaBnsrs pe3ynbTraThbl
[IpuroTtoBneHune pacTBOPOB 3aIaHHOM MaCcCOBOM J10JI€H XUMHUYECKOTO IKCIIEPUMEHTA B (JOPME 3alHUCH
pPacTBOPEHHOIO BELIECTBA, TPOBEACHUE PEAKIIMIT HOHHOTO YpPaBHEHUM COOTBETCTBYIOUIUX PEAKIIUd 1
oOMeHa, ompe/eIeHHe CPeIbl PACTBOPOB BELIECTB C MTOMOIIIBIO JIenaTh BRIBOABI HA UX OCHOBE.
YHUBEPCATBHOTO WHIMKaTOpa (KHCas, HeuTpaibHas, [IpoBOIUTH BBIMMCIEHUS C UCTIOIB30BAHUEM
nienovHast). 3alaHus Ha COCTABICHNE HOHHBIX PEaKIIHi. IMOHSITHS «MacCcOBas JI0JIs BEIIECTBa B
Pelienne npakTuKoO-OpUEHTUPOBAHHBIX PACUECTHBIX 3aJaHUN Ha pacTBOpE».
pPacTBOPBI, HCTIOIB3yEeMbIe B OBITOBOM M MPOU3BOACTBEHHOMN
JIeSITEILHOCTH YEJIOBEKA.
Tema 1.7. CoJniepaHue JEeKIUN
DHU3UKO-XUMUYECKUE 1| Metamnsl. [lonoxxenune meraninos B [lepuonuueckoit cucreme PackpbIBaTh CMBICH H3y4Yae€MbIX TOHATHI
CBOMicTBA XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH CTPOEHUS (BBIACTATH UX XapaKTEepHBbIC TPU3HAKHU) U
HECOPraHUM4YeCKuX SNIEKTPOHHBIX 000JI0UEK aTOMOB MeTaIIoB. O0me 2 NPUMCHSATH 3T MOHATUS IIPU ONNHUCAHUU
BEIECTB. ¢dusndeckue cBoricTBa MeTamuioB. CriaBbl METAIIJIOB. COCTaBa U CTPOCHHUSI BEIIECTB, I OOBICHEHUS

DAEKTPOXUMHYECKUH psiJl HAPSDKEHUI METAIOB.
XUMHUYECKHE CBOMCTBA BaXKHEMIINX METAIJIOB (HAaTpUH,
KaJIW, KaJblMi, MAarHUH, aJTFOMUHUN, IUHK, XpOM, JKEJI€30,
Melb) U X coequHeHnid. O0mmme criocoObl MOTyYeHUS
MeTaoB. [IpuMeHeHre MeTalIoB B ObITY M TEXHUKE.

OT/IEJbHBIX (PAKTOB U SBJICHUH.

OOBACHATH 001IMEe 3aKOHOMEPHOCTHU B
MU3MEHEHUU CBOMCTB 2JIEMEHTOB — METAJUIOB,
HEMETAJIOB U UX COCIMHEHUN ¢ yYETOM
CTPOEHHUS UX aTOMOB U MOJIOKEHUS B
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TemaTuueckue 0J10KH,

OcHoBHOE coacpKaHu e

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4

2| Hemerannel. Ilonoxxenue HemetasnioB B [lepuonnueckoi [Teproanueckoi cucTeMe XMMUYECKUX
cucTeMe XuMuuecKkux aneMeHToB /.M. Menneneesa u sanemeHToB /. . Menpaeneena.
0COOCHHOCTHU CTpPOEHHUs aToMOB. PU3NUYECKHe CBONCTBA 2 XapakTepn3oBaTh (OMUCHIBATH) OOIIHE
HEMETAJIOB. AJJTIOTPOIUSI HEMETAJIOB (Ha MpUMeEpe XUMHUYECKHE CBOMCTBA METAJIOB U
KHCIIOpona, cephl, hocdopa u yriepoaa). XuMUIECKUe HEMETAJJIOB, UX BAXKHEHIINX COCUHEHHUI,
CBOICTBA U MPUMEHEHNE BAXKHEHIITX HEMETAJIIOB MTOATBEPIK/IAst TO OMMCAHUE IPUMEPAMU
(ramoreHoB, cepsbl, a3oTa, pocdopa, yriepoaa U KpeMHHUs) U YpaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX
UX COeMHEHUHN (OKCHUIOB, KHCIOPOICOACPKAIINUX KUCTIOT, peakuii; NPUMEHEHNE METAJUIOB B Pa3IMYHbIX
BOJIOPOJIHBIX coeauHenuil). [Ipumenenne BaxxHEHIINX 00JacTsX, a TaKkKe UCTIOIb30BaHUE UX IS
HEMETAJIOB U UX COCIMHEHUH. CO3JIaHUsI COBPEMEHHBIX MaTEPUAJIOB U

Jlabopamopnoe 3anamue Ne 7. « Dusuko-xumuieckue c8OUCMBA 2 TEXHOJIOTUH.

Heop2aHUuyecKux eujecmey. XapakTepu30BaTh BIUSIHUE HEMETAIIJIOB U MX

CocraBneHne ypaBHEHUW XUMHMUYECKHUX PEaKLHUH C y4acTHEM COCAMHEHUM Ha )KHUBBIC OPTaHU3MBI;

MPOCTBIX U CJIOKHBIX HEOPTAaHMYECKUX BEIIECTB: METAVIOB M ONUCHIBATh IPUMEHEHUE B PA3TUYHBIX

HEMETAJUIOB; OKCHUJIOB METAJIOB, HEMETAJIOB U aM(pOTEpPHBIX 00JacTsIX MPaKTUYECKOHN AeITeIbHOCTH

AJIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT, OCHOBAHUI 1 aM(pOTEpPHBIX YeJ0BeKa.

TUAPOKCUJIOB; HEOPraHMYECKUX COJICH, XapaKTEepU3YIOUMX HX OnuceiBaTh CIOCOOBI 3aIUTH METAIIJIOB OT

CBOMCTBA. KOpPpO3HHU.

PacuéTel Mmacchl BemecTBa iid 00bEMa ra30B 10 U3BECTHOMY [IpoBOANTE peakiuu, MOATBEPKAAIOITNE

KOJIMYECTBY BEIIECTBA, MAcCe WM 00BEMY OTHOTO U3 XapaKTEepPHbIC CBOMCTBA U3YYaE€MbIX BEILIECTB,

YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, Pacy€Thl Macchl (00BEMA, pacro3HaBaTh ONBITHBIM ITyTEM KaTHOHBI U

KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIINH, €CITU OJHO U3 AHUOHBI, MPUCYTCTBYIOIINE B BOJHBIX

BEIIIECTB UMEET MPUMECH. PerieHne mpakTuko- pacTBopax.

OPUEHTUPOBAHHBIX 33a/IaHUI HA CBOMCTBA, COCTaB, MOJIyYeHUE U

0e30MmacHOe UCIOIb30BAHNE BayKHEUIIINX HEOPraHUYECKUX

BEILECTB B OBITY M MPO(eCcCHOHATBEHON NEesITeILHOCTH YeI0BeKa

Jlabopamopnoe  3anamue Ne 8. «Hoenmugurayus 2

Heopecanu4decKux eeuecner.
Pemrenue SKCIICPUMCHTAJIbHBIX 3a1a4 110 XUMHWYCCKUM CBOMCTBaM
MCTAJJIOB M HCMCTAJUIOB, IIO PACIIO3HABAHHWIO M II0JYYCHHIO
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TemaTuveckue 6J10KkH, OcHoBHOe coaep:xaHue O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4

COEIMHEHMH METaJuloB M HEMEeTallioB  (B3auMozelcTBUE
TMJPOKCHJA AIOMUHUSA C PACTBOPAMHU KHUCIOT M LIEJIOYEH,).
WnenTudukamuss HEOPraHM4eCKUX BELIECTB C HCIOIb30BAHUEM
X (PU3MKO-XMMHUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakiuii. KauecTBeHHble peakuuu Ha cyinb(ar-, kapOoHaT- U
XJIOPUJ-aHUOHBI, HA KATHOHBI METAJJIOB U KATUOH aMMOHHSI

Paznea 2. OPTAHUYECKASA XUMUA 42

Tema 2.1. Coneprxanue JeKIHn PackpbIBaTh CMBICH U3yYaeMBbIX MTOHITUH,

Kiuaccupukanus, 1| IlpeameT opraHnyeckoil XuMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE YCTaHaBIMBATh UX B3aMOCBS3b.

CTPOEHHE U Y 3HAYCHUE B [TOJIyYECHUH HOBBIX BELLECTB U MATEPHUAJIOB. [IpuMeEHATH OJI0KEHUS TEOPUU CTPOCHUS
HOMEHKJIATypa Teopus cTpoeHns: OpraHuyecKux coeTuHeHnin A.M. oprannueckux semects A. M. byrtieposa ms
OpPraHU4YecKHX Bbyrtneposa, e€ ocHOBHbIE NON0KEHUS. CTPYKTYpHBIE 2 00BSICHEHUS 3aBUCIMOCTH CBOMCTB BEIIECTB

BEIIECTB. (bopMyIIBI OpraHMYECKUX BEUIECTB. | OMOIOTHs, H30MEpHSL. OT UX COCTaBa U CTPOEHUSI.
Xumuyeckas CBA3b B OPraHUYECKUX COCAUHEHUSX: KPaTHbIC Hcnonp30BaTh XUMUYECKYHO CHMBOJIUKY IS
CBSI3H, G- U T-CBS3H. COCTAaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
[Ipencrapienue o kiacCU(UKALUN OPraHUIECKUX BEILECTB. (bopMyJ1 OpraHM4eCKUX BEILECTB.
HomenknaTypa OpraHM4ecKuX COCINHEHHUN Onpenenars BUIbl XUMUYECKOH CBSI3U B
(cucTemaTuyeckasl) ¥ TPUBHUAJIbHBIE HA3BAHUS BaKHEHUILINX OPraHUYECKUX COCAUHECHUSAX.
IIPEACTABUTEIIEN KIIACCOB OPraHUYECKUX BELLECTB.

Jlabopamopmnoe 3anuamue Ne 1. «Homenxnamypa opeanuueckux 2

sewecmes.
O3znakomiieHHE ¢ 00pa3iiaMy OpPraHUYECKUX BEIIECTB U
MarepHaiaMu Ha UX OCHOBE, MOJICJIMPOBAHUE MOJICKYJ
OpPTraHMYECKUX BEUIECTB, HAOIIOAECHUE 1 ONTMCAHHE
JIEMOHCTPALMOHHBIX OIIBITOB MO MPEBPAIIEHUIO0 OPraHUYECKUX
BEILIECTB IIPU HarpeBaHu (TUI1aBlIeHUE, OOYTIIMBAHNE W TOPEHHE).
CocrapieHHe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHWYeCKHUX BEIIECTB OTJAEIbHBIX KIACCOB, HCIOB3YS X
Ha3BaHU 110 CHCTEMAaTHYeCKOW U TPUBHAIBHON HOMEHKJIIATYpe
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TemaTuveckue 6J10KkH, OcHoBHOe coaep:xaHue O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4

(3THIEH, aLeTHIIEH, IULEpUH, peHo, GopMalbIerul, yKCyCHas

KHCIIOTa, IUIMH). PacyeTsl npocreiieit popmyIsl

OpPraHUYeCKO MOJIEKYJIbl, HCXO/s U3 AIIEMEHTHOI'O COCTaBa (B

%).

Tema 2.2. ConeprxaHue JeKIHN
Yraesoaopoasl U MxX 1| IlpeaenbHbIE YIVIEBOAOPOAbI (AJTKAHBI): COCTAB U CTPOCHUE, 2 PackppIBaTh CMBICT N3y4aeMbIX TOHATHN
NPHUPOAHBbIE TOMOJIOTMUYECKHH psAfl. MeTaH U 3TaH: cOCTaB, CTPOEHHUE, (BBIIBIIATH MX XapaKTEpHbIE IPU3HAKN),
HCTOYHHMKH. ¢bu3nyeckue 1 XMMUYECKHE CBOMCTBA (peakliy 3aMelIeHNs U YCTaHaBJIMBATh UX B3aUMOCBS3b,

TOpPEHUS), TOTYYEHUE U IPUMEHEHHUE. MCII0JIB30BAaTh COOTBETCTBYIOIINE TOHATHUS

2| AJIKeHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psll. DTUIIEH U IIPU OIIMCAaHHUU COCTaBa, CTPOCHUS U
IPONMJIEH: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMUYECKUE IIPEBPALLEHUI OPraHUUYECKUX COEIUHEHUH.
CBOMCTBa  (peakuuu TUIPUPOBAHMS, TaJOTCHUPOBAHUS, Hcnonp30BaTh XUMUYECKYHO CUMBOJIMKY IS
TUJpaTallui, OKHUCIEHUS M MOJUMEpPU3ALMU) MOTyuyeHUE U COCTAaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
IIPUMEHEHUE. 2 (bopMyJ OpraHMYeCcKUX BEIIECTB.
AJIKa i eHbI: OyraaueH-1,3 u MetunOyraaueH-1,3, YcTaHaBIMBaTh IPUHAUIEKHOCTD BEIIECTB K
XMMHYECKOE CTPOEHUE, CBOMCTBA (peaklys MOIMMepU3alum), ONPEIEIIEHHOMY KJIacCy yIJ€BOJOPOJIOB 110
IIpUMEHEHHE ([UIsl CHUHTE3a IPUPOJHOTO U CHUHTETHYECKOIO COCTaBY U CTPOEHUIO, HA3bIBATh UX 110
KaydyKa U pe3UHBI). CHUCTEMAaTUUYECKON HOMEHKJIATypeE; IPUBOIUTh

TPUBUAJIbHBIC HA3BAHUS OTAEIbHBIX
3| AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTHUYECKUI 2 IIPEJICTABUTENIEN YITIEBOAOPOIOB.

psiA. ATIETUIICH: COCTaB, XUMHYECKOE CTPOSHUE, (PU3NUECKHE
1 XUMHUYECKHE CBOMCTBA (PEaKIUy THAPUPOBAHUS,
raJloreHUPOBAHMUS, THAPATALIMHA TOPEHUS), TTOTyUYeHUE U
MpUMEHEHHE (MCTOYHHUK BHICOKOTEMITEPATYPHOTO IJIAMECHH
JUIS CBAPKHU U PE3KU METAJLIOB)

4 ApomarHueckue yrieBoa0poabl (apeHbl). beH301 U TOMyOII:
COCTaB, CTpOCHHE, (U3MYECKUE W XHUMHUYECKHE CBOWCTBA
(peakiuu raJOTeHUPOBAHHUS M HHUTPOBAHUs), MOITYYEHUE U
npuMeHeHne. TOKCHYHOCTh apeHOB (BIUsSHUE OEH30/1a Ha

Onpenenarb BUIBI XUMUUECKOMN CBSA3H B
MOJIEKyJIaX YIJIeBOJOPO/IOB; XapaKTepru30BaTh
3aBHCHMOCTh PEAKIIMOHHON CIIOCOOHOCTH
YTJIEBOZOPOIOB OT KPAaTHOCTH KOBAJICHTHOMN
CBSI3H.

XapakTepu30BaTh COCTaB, CTPOCHHE,
npuMeHeHne, GU3NIeCKIe i XUMUUYECKHE
CBOMCTBA, BAKHEHIIINE CITOCOOBI TTOTYUCHUS
TUMUYHBIX TTPEACTABUTENCH Pa3TUIHBIX
KJIACCOB YIJIEBOJIOPOIOB (MeTaHa, ITaHa,
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TemaTuveckue 6J10KkH, OcHoBHOe coaep:xaHue O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4

OpraHu3M  4elioBeka). leHeThueckas  CBA3b  MEXIy 2 STUJICHA, alleTulieHa, OyTaaueHa -1,3, 6eHsona,
YIJIEBOAOPOAAMHU, MPUHAIICKAIMMHU K Pa3TMYHBIM KjlaccaM. TOJNyOJa).
IIpupoaHbie HCTOYHMKH YITIeBOAOPOAOB. [Ipuponusii ras u CrnemoBaTh IpaBriIaM 0e30mMacHON pabOTHI B
MONyTHBIC HEPTAHBIC ra3bl. HedTh U €€ mpoucxoxkacHue. 71ab0PaTOPHH MPU HUCITOIH30BAHUH
CriocoOn1 mepepaboTku HeTH: MeperoHka, KPEKHHT XUMUYECKOU MOCyAbl U 000pyAOBaHUS, &
(TepMHYeCKHH, KaTaTHTHYCCKUH ), mupoin3. [TpomyKTeI TaKXe MpaBUjIaM 0OpaIeHUs C BEIECTBAMH B
nepepadoTku HeTH, X TPUMEHEHHE B TPOMBIIUICHHOCTH COOTBETCTBUU C MHCTPYKIIMSMU BBITOJHEHHUS
u B ObITy. KaMEeHHBIN yTroJIb U MPOAYKTHI €r0 MepPepadOTKH 71a00PaTOPHBIX OMBITOB M MIPAKTUUECKHUX padOT

Jlabopamopnoe 3anamue Ne 2. «Ceoticmsa y21e6000p0008y. 2 MO MOJYYEHUIO U U3YUEHUIO OPTaHUUYECKUX

TpuBnanbHast 1 MEXKIYHAPOAHAS] HOMEHKIIATypa, XUMHUYECKUE BEIIIECTB.

CBOMCTBA, CIIOCOOBI MOJYYEHHUSI YITIEBOIOPOIIOB. [IpeacraBnsTh pe3ybTaThl 3KCIEPUMEHTA B

Jabopamopnoe 3anamue Ne 3. «llonyuenue smunena u 2 ¢opme 3anucK ypaBHEHHUH COOTBETCTBYOIIMX

U3yyeHue e20 CeoUCm8). peakIuii U enaTh BIBOBI HA UX OCHOBE.

Jlabopamopnoe 3anamue Ne 4. « Mooenuposanue monekyn u 2

XUMUYECKUX npespaujeHull y2iee000po0os (Ha npumepe s3mauda,

omunera, ayemunena u op.) u 2an02eHONPOU3BOOHbBLX ).

Jabopamopnoe 3anamue Ne 5. «Peuienue pacuemuuvlx 3a0a4 Ha 2

861600 POPMYI OP2AHUUECKUX BEUeCMB ).

Tema 2.3. CopneprxaHue JeKIHU PackpbIBaTh CMBICIT H3y4ae€MbIX TOHITHH
Kucaopoacoaep:xkamue | 1| IlpenenbHble 0AHOATOMHBIE CHHPTHI (METAHOJI U ATAHON): (BBIABIIATH MX XapaKTEPHbBIC TPU3HAKH ),
OpraHu4ecKue CTpoeHHE, PU3NYECKNEe U XUMHUUYECKHE CBOMCTBA (pPEakKiuu C YCTaHABIMBATh UX B3aUMOCBS3b,
CcOoeIMHEHHUSI. AKTUBHBIMH METaJlJIaMH, TaJOT€HOBOIOPOJAMHU, TOpPEHUE), HCIIOJb30BaTh COOTBETCTBYIOIINE MTOHATHS

npuMeHeHue. BomopomHble CBA3M  MEXIy  MOJEKYJIaMU MIpU OMIMCAHUU COCTaBa, CTPOCHUS U
cupToB. PU3UOTOTHUECKOE IEUCTBUE METAHOJIA M ATAHOJIA HA MpEeBpaIlCHUH OpPraHuYEeCKUX COCIMHCHUM.
OpraHHU3M YeJIOBeKa. Hcrnonbs30BaTh XUMHUUECKYHO CUMBOJIUKY IS
MHoroaroMHble CHUPTHI (ITWICHIIUKOIb W TIUIEPHUH): 2 COCTAaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX

CTpOCHHUC, (bI/ISI/ILIeCKI/IC u XUMHUYCCKHUC CBOMCTBA
(B3aI/IMO)1€I7ICTBI/I€ CO HICJIOYHBIMH METaJlJIaMH, KaUCCTBCHHAs
peakius Ha MHOI'OdATOMHBIC CHI/IpTBI). DU3HO0IOTHYECKOE

(pa3BépHYTOM, COKpAIEHHON) hopMyIT
OpraHMYECKUX BEIIECTB.

19




TemaTuveckue 6J10KkH, OcHoBHOe coaep:xaHue O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4
NEHCTBUE HA OpraHu3M uesnoBeka. [I[puMeHeHue muuepruHa u » YcTraHaBIUBaTh MPUHAIICKHOCTD BEIIECTB K
STHJICHIJIUKOJIS. OIIPEEIIEHHOMY KJIACCY 110 COCTaBy U
®eno. CTpoeHre MOJIEKYIbI, (PU3NYECKHe U XUMUYECKUE CTPOCHUIO, HA3bIBATh UX 10 CUCTEMATUYECKOU
cBoiictBa (perona. TOkCUHIHOCTH (eHoIIa, eTo HOMEHKJIAType; MPUBOIUTH TPUBHAIBHBIC
¢buznosornyeckoe JeicTBre Ha OPraHU3M YeIOBeKa. Ha3BaHHUs OTJEIbHBIX IIPEACTaBUTEIICH
[Ipumenenue penona KHCJIOPOJICOICPKAIUX COSTMHCHU.
Aabaernbl M KeTOHbI ((opmanblerus, ameTalbJeTu/, 2 XapakTepu3oBaTh COCTaB, CTPOCHHUE,
alleTOH): CTpOeHHe, (U3NYECKHE U XUMHUYECKHE CBOWCTBA npuMeHeHne, Gu3n4ecKue 1 XuMHUYECKHe
(peakuu OKHCIIEHHMS] U BOCCTAHOBIICHHUS, Kaue€CTBEHHBIE CBOWCTBA, BAKHEHIIINE CIIOCOOBI MOTy4YeHUs
peakumm), MOJIyYeHHE U IPUMEHEHHUE. TUIUYHBIX IPEACTABUTENECH PA3IUUHBIX
OnHoocHOBHBIEC Ipefie/IbHbIe KAapOOHOBbIE  KHCJIOTBI KJIACCOB KUCIIOPOJICOJCPIKAIIMX COCTUHCHU
(MypaBbUHas U YKCyCHAsi KUCITIOTBI): CTpOeHUE, GU3NUECKHE U (MeTaHoNa, 3TaHONA, MIMIEPUHA, (heHona,
XUMHUUYECKHE CBOMCTBA (OOIIME CBOMCTBA KHCIOT, PEaKIus (Gopmanbaerua, aneTanbAeruaa, ykCycHo
sTepuduKanum), noayyeHue U npumeHeHue. CreapuHoBas U KHUCJIOTBI, ITFOKO3BI, Caxapo3bl, Kpaxmarna,
OJICMHOBAS KMCJIOTHI KaK MPEJCTABUTEIN BBICIINX KapOOHOBBIX 2 LCJUTIONIO3B]); BBIABIIATH TCHETHYECKYIO CBS3b
KHUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT, UX MEX/y HUMH U TIOATBEPKIATH € HATHYNEC
MOIOILIEe JENCTBHUE. YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX
CnoxHble 3MPHI KaK MPOU3BOIHBIE KapOOHOBBIX KHCIIOT. PEAKIii C UCIIOIb30BAHMEM CTPYKTYPHBIX
I'mppomus  cioxubix 3dupoB. Kupbel. ['mapomus Kupos. (hopmyir.
[IpuMenenue xupoB. brosornueckas posib ) KUPOB OnuceiBaTh COCTaB, XMMHUYECKOE CTPOCHUE U
YrieBoabl: COCTaB, KiIacCHPUKAIUS YITICBOAOB (MOHO-, U~ U 2 MPUMEHEHHUE KHUPOB, XapaKTEPU30BaTh UX

nosmcaxapuel). [JIOKO3a — TPOCTEUIIMI MOHOCAXapHI:
OCOOCHHOCTH  CTPOCHHSI ~ MOJICKYJIbI,  (U3UYECKHE U
XMMHYCCKAE CBOMCTBA  TIIIOKO3bI  (B3aUMOJICHCTBHE C
ruapokcugom memu (I1), okucieHne aMMHaYHBIM PACTBOPOM
okcuna cepebpa (I), BocctaHOBIEHUE, OPOKEHHE TITFOKO3BI),
HaXOXKJICHHEe B  MPHPOAE,  NPUMEHEHHE  TIIOKO3bI,
Ouoyiornyeckass poJib B IKU3HEACATCIILHOCTH OpraHu3Ma
yenoBeka. PotocuHTe3. DPyKTO3a KAK H30MEP TIIFOKO3BL.

3HAYCHHE IS )KMU3HEAEATEIbHOCTH
OpraHU3MOB.

Oco3HaBaTh OMMACHOCTh BO3JICHCTBUS Ha
JKHBBIC OpTraHU3MBbI OIIPEACIICHHBIX
OpraHUYECKHUX BEIIECTB, MOSICHATH Ha
IIpUMEpax CIoCOObl YMCHBIIICHHUS U
MPEAOTBPAICHUS UX BPEIHOIO BO3ICHCTBHUS
Ha OPTaHW3M YEIIOBEKA.
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TemaTuueckue 0J10KH,

OcHoBHOE coacpKaHu e

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4
Caxapo3a — npeicTaBUTENb AUCAXAPUIOB, THIPOIIU3 CaXapo3bl, Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
HaXO0XJICHUE B IPUPOJE U MPUMEHEHHE. MO3HAHUSI — TIPOBEICHKE, HAOIOICHHUE U
[onmucaxapuapl: KpaxMai U HEeJUTI0N03a KaK MPUPOIHBIE OMHCaHUuEe XUMHYECKOTO IKCIIEPUMEHTA
noymMepbl. CTpoeHue Kpaxmaa U IeJUTION036], ((U3UIeCKre U (JtabopaTOpHBIC OTBITHI U IPAKTUICCKUE
XUMUYECKHEe CBOMCTBA KpaxMana (TUAPOIIN3, KaueCTBEHHAS paboThI).
peaKIs ¢ UOJIOM) CnenoBath mpaBuiiaM 0€3011acHOM pabOTHI B
Jlabopamopnoe 3auamue Ne 6. «Homenxnamypa 2 J1a00paTOPHH TIPH UCITOIB30BAHUH
KUCTIOPOOOCOOEPHCAUUX OPSAHULECKUX COCOUHEHULL. XUMUYECKOH MoCyAbl U 000pYyI0BaHuUs, a
TpuBuanbHast U MEKIyHapoAHAsI HOMEHKIIATypa CIIUPTOB U Tak)kKe MpaBuiIaM OOpaIICHUS C BEIIECTBAMU B
(beHO0JIOB, KAPOOHOBBIX KHCIIOT U (DUPOB, ATBJICTHJIOB H COOTBETCTBUU C MHCTPYKIMSMU BBITOJIHEHUS
KETOHOB. 71a00PATOPHBIX OMBITOB M MPAKTHYECKUX PabOT
Jabopamopnoe 3anamue Ne 7. «Xumuueckue ceoiicmea 2 10 TIOJIYYCHHUIO U U3YYCHUIO OPTaHUYECKUX
KUCTIOPOOOCOOEPHCAUUX Op2aHUYecKux COeOUHEHUsL. BELIECTB.
XUMHUYECKHE CBOMCTBAa, CHOCOOBI TMOJYYEHHsS] CIUPTOB U IIpencTaBasrh pe3yabTaThl SKCIEPUMEHTA B
(dheHo10B, KapOOHOBBIX KHUCIIOT U APUPOB, aJIbJETHIOB U KETOHOB. (dopMe 3anKucH ypaBHEHUH COOTBETCTBYIOIIMX
CocraBneHue cxeM peakuuil (B TOM 4HciIe MO HPEAT0KEHHBIM PCeaKLMil U AeaTh BBIBOJBI HA UX OCHOBC.
[EeMoYKaM TMpEeBpallleHr), XapaKTepU3YIOIUX XHUMHYECKHe [IpoBOIMTE BBIMHCIICHUS VISl OTIPECIICHUS
CBOMCTBA KHCIOPOIOCOACPKAIIUX OPTraHUYECKUX COSTMHEHH I MOJIEKYJISIpHOH (hOpMyJIbl OPraHHUYECKOTO
Jabopamopnoe 3anamue N 8. «IIposedenue, nabarooenue u 2 BELIECTBA, 110 YPABHEHUIO XUMHYECKON

onucanue 0eMoHCMpPAYUOHHBIX ONbLINOBY.

['opeHune cupTOB, KAYECTBEHHBIC PEAKIIMH OTHOATOMHBIX
cnupToB (OKHCIeHUe dTanona okcuaom meau (11)),
MHOTOaTOMHBIX CITUPTOB (B3aUMOJICHCTBUE TIINIIEPUHA C
ruapokcunom meau (I1)), anpaeruoB (OKucIeHNE aMMUAUYHBIM
pactBopoM okcuna cepedpa(l) u ruapoxkcunom menu (11),
B3aMMOJICHCTBHUE Kpaxmaia ¢ HOJ0OM ), U3yUeHHE CBOMCTB
pacTBOpa YKCYCHOM KUCIIOTHI.

peaKIuu.
CaMOoCTOSATENIbHO MIaHUPOBATH U
OCYIIIECTBIISATH CBOIO MTO3HABATEIBHYIO
JIeSITEIbHOCTD; TPUHUMATh AKTHBHOE Y4acTHE
B IPYIIIIOBOH yYeOHOM AeATEITLHOCTH
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TemaTuueckue 0J10KH,

OcHoBHOE coacpKaHu e

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4
Tema 2.4. Conepxanue JeKIUU
AsoTconepiane 1| AMMHBI: METHIAMUH — IIPOCTENIINI TIPEJACTaBUTENh AMUHOB: PackpbIBaTh CMBIC] N3y4aeMbIX HOHATHIA
opraHmteckune COCTaB, XMMHMYECKOE CTPOECHHE, (PM3UUECKUE M XMMHYECKUE (BBIABIIATH MX XapaKTEPHBIE IPU3HAKH),
COCTHHEHMSI. CBOMCTBA, HAXOKICHUE B IIPUPOIE. YCTaHABJMBATh UX B3aUMOCBS3b,
AMHHOKHCIOTBI  Kak  aM(OTepHblE  OpraHHYecKue HICIIOJIB30BaTh COOTBETCTBYIONIUE TIOHATHS
coemuHenus. Du3Myeckue M XUMHYECKHE  CBONCTBA 2 IIpU OMMCAHUHU COCTABA, CTPOCHUS 1
AMHHOKHCIOT (Ha mpuMepe DIHMIHHA). buHoIOrnueckoe IpeBpalle Nl OPraHMYeCKUX COeNHEHUH.
3HAaYeHHe AMUHOKHUCIIOT. [lenTupL. Hcnonb30BaTh XUMHYECKYIO CUMBOJIUKY IS
BeJIkH Kak MpUpoIHbIe ToauMepsl. [lepsudnas, BTOpUYHAas U COCTABJIECHHUS MOJIEKYJISPHBIX H CTPYKTYPHBIX
TPETUYHAS CTPYKTypa OeIKoB. XMMUYECKHE CBOMCTBA OEITKOB: (pa3BépHYTOM, COKpAIEHHO) hopMyIT
TUPONN3, IeHATypaLKsl, KAYeCTBEHHbIE PEAKIIMU Ha OEJIKH. OPraHMYeCKUX BELIECTB.
Jlabopamopnoe 3anamue Ne 9. «Ceoticmea azomocooepicaujux 2 Onpenensarb NPUHAAIEHKHOCTh BEHIECTB K

OpP2aHUYECKUX COCOUHEHUTLY.

du3uYecKre 1 XUMUYECKUE CBOMCTBA aMHUHOB (PEaKIIMH C
KUCJIOTAMH U TOPEHUS) U AMUHOKHCIIOT (Ha MpUMEpe IULHUHA).
Habmnronenue u onrcaHue A1eMOHCTPAIMOHHBIX OMBITOB:
JieHaTypaIus OCIKOB IMPU HATPEBAaHUU, I[BETHBIC PEAKIIUH
OEIKOB.

ONpPEEeNIEHHOMY KJIACCY I10 COCTaBy U
CTPOCHUIO, Ha3bIBATh MX [0 CHCTEMATHUYECKOU
HOMEHKJIATyp€; TPUBOJAUTH TPUBHAIbHBIC
Ha3BaHUsI OTJEJBbHBIX IIPEICTABUTENCH.
XapakTepu30oBaTh COCTaB, CTPOCHUE,
npuMeHeHne, Gu3ndeckue 1 XuMUYECKHe
CBOMCTBA, BAKHEUIIINE CIIOCOOBI OTYUYEHUS
TUIUYHBIX IPEACTABUTENEH a30TCOACPKALLUX
COCIMHEHUM (MeTHIaMHUHA, TIIMIIHHA, OCIIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE
CBOMCTBA OEJIKOB; MOSCHATH HA TPUMEpax
3HaueHue OENKOB Il OpraHn3Ma YelIOBeKa.
Hcrnonbs30BaTh €CTECTBEHHO-HAaYYHbIE METO/IbI
MO3HaHUSI — HAOIIOJaTh M OMUCHIBATH
JIEMOHCTPALlMOHHBIN SKCIIEPUMEHT.
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TemaTuveckue 6J10KkH, OcHoBHOe coaep:xaHue O6bem OcHOBHBIE BH/bI 1eATEJIbHOCTH
TeMbI 4acoB o0y4amomerocst
1 2 3 4
Tema 2.5. CopepkaHue JICKIIUU
BoicokomoJiekyasipHbie | 1| OCHOBHBIE MOHSITHSI XAMHH BbICOKOMOJIEKYJISIPHBIX 2 Brnanetrs nzydyaemMbIMu XUMUYECKUMU
COeJIUHEHU . CcOoeIMHEeHUIi: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, TOHATUSMU: PACKPBIBATH CMBICIT H3y4aeMbIX
CTEIEHb MOJUMEPU3ALINH, CPEIHSASL MOJIEKYJISIpHAs Macca. TOHATUNA W TPUMEHSATH 3THU MOHATHUS MTPU
OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX OIMCAHUM COCTaBa M CTPOCHUS
COCIMHEHUN — MOJIMMEPU3AIUs U TOJTUKOHICHCAIIHS. BBICOKOMOJICKYJISIPHBIX OPTraHUYECKUX
IaacTMaccesl (MOTUATUIICH, TTOJTUTTPOTTHIICH, BEIIIECTB, IS OOBICHEHHS OTACIBHBIX (PaKTOB
MOJINBUHWIXJIOpU L, IoaucTupoi). HarypanbHblil n U SIBJICHUM.
CHHTeTHYeCKHE KayuykH (OyTaJMeHOBBIN, XJIOPOIIPEHOBBIMA Hcnoap30BaTh XUMHUYECKYIO CHMBOJIHMKY IJISI
Y U30NpeHOBbIN ). BoslokHA: HaTypaIbHbIE (XJIOMOK, MIEPCTh, COCTaBJICHUS CTPYKTYPHBIX (POPMYIT BEIIECTB U
mEINK), ICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO BUCKO032), YpPaBHEHUM peakiuid MoJIUMEpU3aLNU U
CUHTETHYeCKHE (KalpoH U JIABCaH). ITOJIMKOHICHCALUH.
Jadopamopnoe 3zamamue N 10. «Cunmes, anaiuz u 2 OHI’iCHBaTL COCTaB, CTPOCHUE, OCHOBHBIC
Klaccugurayusi 6blCOKOMONEKYIAPHBIX COCOUHEHUILY. CBONCTBA Kay1yKOB, Hanboree
pacnpocTpaHEHHBIX BUJIOB IJIaCTMACC,
BOJIOKOH, IPUMEHECHHUE B PA3JIMYHBIX OTPACISX.
Hcmonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
MMO3HAHMS — HAaOJII01aTh U OIIMCHIBATh
JIEMOHCTPAIIMOHHBIN IKCIIEPUMEHT.
Pazpnea. 3. XUMMUS B BBITY Y TPOU3BOJACTBEHHON 4
JAEATEJIBHOCTH YEJIOBEKA
Tema 3.1. CoJiepkaHue JeKIUU
XumMuuyeckue 1| [IpaBusia HKOIOTUYECKH 11€I€CO00PA3HOTO TOBEICHUS B OBITY 2 PackpbiBaTh posib XUMHUU B PEIICHUHN
TEeXHOJIOTHH U TPYAOBOW JEATEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO SHEPreTUYECKUX, CHIPhEBBIX U AKOJIOTUUECKHUX

B IOBCEIHEBHOM
U npogeccuoHAIbLHOU
AeATeJbHOCTH
YyeJIOBeKa.

370POBbsl M OKPYXKAlOLIEH IPUPOJHON Cpelbl, ONACHOCTb
BO3JCUCTBHS Ha JKMBBIC OPTaHU3MbI OPTaHUYECKUX BELIECCTB
OTAENBHBIX KJAcCOB (yIIEBONOPOABL, CIUPTHI, (PEHOIBI,
XJIODOPraHWYECKUE TMPOM3BOAHBIC, aNBAETHIBI U 1p.),
II0Ka3arejab IpPEeAeNIbHO JOIMYCTUMOM KOHLIEHTPAUUH U €ro
UCIIOJb30BaHMUE.

po0JIeM YeI0BEUSCTBA, ONMCHIBATh OCHOBHBIC
HaIpaBIICHHS Pa3BUTHSI XUMHUYECKON HAYKH U
TEXHOJIOTHH.

[TpumensaTs paBuiIa 6e30macHOTo oOpaIIeHus
C BEIIECTBAMH, UCITOJIb3yEMBIMH B
MMOBCEAHEBHOM KM3HU, MPAaBUJIa NTOBEJICHUS B
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TemaTuueckue 0J10KH,

OcHoBHOE coacpKaHu e

Oo0beMm

OcHOBHBbIE BH/BI A€ATEJILHOCTH

TeMbI 4acoB o0y4amomerocst
1 2 3 4
Poiib xumuu B 06ecriedeHnH 3KOJIOTHUECKOM, SHEPreTHIEeCKOM LeJsIX cOepexeHus 310pPOBbs U OKPY KaOIIEH
U TUIICBONW O€30MaCHOCTH, PAa3BUTHH MEIUIIUHBI, CO3JaHUM MIPUPOTHON CpeIbl; TIOHUMATh BPE
HOBBIX  MarepualioB (B 3aBUCUMOCTH  OT  BHJA (omacHOCTh) BO3/ICUCTBUSI HA KUBBIC
npodeccHoHaIbHOW JCSITELHOCTH), HOBBIX HCTOYHHKOB OpraHU3MBbI OIMPEICIICHHBIX BEIIECTB CMBICI
sHepruu (ajabTepHATUBHBIE UCTOYHUKU dHeprun). [lonstue o noka3zarens [1JIK, nosicHaTs Ha npumepax
Hay4YHBIX METO/IaX MO3HAHUSI BEIIECTB M XUMHUUECKUX PEAKITHH. CIOCOObI YMEHBIICHUS U TTPEIOTBPAIICHUS UX
[lpencraBnennss 00  OOMMX ~ HAYYHBIX  NPHUHIIMIAX BPEIHOTO BO3ACHCTBUS.
MPOMBIIIIEHHOTO TMOJy4YeHHUs Ba)KHEMIIMX BellecTB (Ha AHaIM3UpOBaTh U KPUTUYECKU OIL[EHUBATH
npuMepax TMPOU3BOACTBA aMMHaKa, CEPHOM  KHUCIOTHL nH(OopMaIuio, CBI3aHHYIO0 C XHMUYECKUMU
METaHOJIa). MPOLIECCAMH U UX BIMSIHUEM Ha COCTOSHUE
Jlabopamopnoe 3anamue Ne 11. «llpumenenue xumuueckux 2 OKpYXarouen cpeipl.
sewecms 1 mexHoa02Uull ¢ yyemom Oyoyusetl npogheccuoHaIbHol Hcnonb3oBaTh MoMydyeHHbIE 3HAHUS U
OesimebHOCmU Y. MIpeICTaBIeHUs 0 chepax IesATSIBHOCTH,
Pemenue kedic-3amad 1mo TeMam: MHINEBBIE MPOXYKTHI, OCHOBBI CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU
pallMOHAIILHOTO MHUTAaHUSA, BAXKHEUIIME CTPOUTENbHBIE U TEXHOJIOTUSIMU, KaK OCHOBY JUISl OPUEHTALIUH B
KOHCTPYKLIMOHHBIE MaTrepuabl, CEJIbCKOXO035HCTBEHHOE BBIOOpE cBOEH Oyymieii mpoheccuoHaabHOR
MPOU3BOJICTBO, KPAacKH, CTEKJIO, KepaMHKa, Marepuaibl s NeSITeNIbHOCTH.
JNIEKTPOHUKHM,  HaHOMarepuasbl, TEKCTUJIbHBIE  BOJIOKHA, [TpuaMMAaTE yyacTue B 00CYX IACHUH MPOOIEM
MCTOYHUKY YHEPTUU, OPTaHUUYECKHE U MUHEPATbHBIC YI0OpEHUS, XUMHUYECKOHN U 9KOJIOTUYECKOM
JIEKQpCTBEHHBIE M KOCMETUYECKHUE Mpernaparbl, ObITOBasT XUMHS, HaIPaBJIEHHOCTH, BHICKA3bIBATH COOCTBEHHYIO
MaTrepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH. MO3UIIMIO TIO TTpo0JIeMe U MpeAiaraTh
3ammra: [IpencraBienue pe3yibTaroB pelIeHUs Keic-3a1a4 B BO3MOJKHBIE TTyTH €€ PEIICHUS.
dbopme MUHH-A0KIa1a (OIMYCKAeTCs MCITOIh30BAHUE
rpaduuecKuX U MpPe3eHTAMOHHBIX MaTepUaIOB).
Bcero 78
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4 YCJIOBUA PEATINBAIIMA YYEBHOI'O NTPEJIMETA «XUMMUS»

4.1 TpeO6oBaHNs K MATEPUAIbHO-TEXHNYECKOMY 00ecredeHn 0
Peanuzanusa yueOHoro npenmera «Xumus» TpeOyeT Hanuuus yueOHOro kabuHeTa
XUMUU JUIS TIPOBEAEHUS JIEKUMH U MPOMEXKYTOYHOM aTTecrauud M y4deOHOU
XHMHUYECKOH JTabopaTopuu.

Aynuropust juisi ipoBeneHus: jgadboparopHeix 3ansatuid Nel05/5 ykomiiekroBaHa
MeOeIbI0 U 1a0OPaTOPHBIM 000PYI0BaHUEM:

— pabouee MecTo mpernoaaBarens (CToi, CTyn);

— paboune Mecta 0Oyuaromuxcs (CTObI, CTYJIbs) Ha 18 deloBek;

— Tabnuipl «OO0IIKe cBeleHHs O TPyNNax yrieBoaopoaoBy, «Ilepuoguueckas
cucrema xumuueckux osiemeHtoB J[[.M. MenpeneeBa»; «PactBopumMOCTb
KHCJIOT, COJIEHi 1 OCHOBAHUM B BOJIEY.

— mnocobue «XUMHUK» [ MIPOBEICHUS OTBITOB - 6 MITYK.

Aynuropusi s TPOBEIACHUS JIEKIMH W TpoMexyTouHou arrecraruu Nel(06/5
YKOMIUIEKTOBAHA CIIEIUAIM3UPOBAHHON MeEOEeNbIO:

— pabouee MecTo mpenoaaBarens (CTo, CTyl);

— pabouune MecTa o0yyaromuxcs (CTojbl, CTyJibs) Ha 30 YenoBek;

— Tabinuua JaeMoHcTpauuoHHass — «['eHernueckas  CBSI3b  OpraHUYECKHUX
BemiectB», «llepuogmueckas cucrema xumuueckux odnemenroB [J[.H.
MenneneeBay.

TexHu4yeckne cpeacTBa 00yUeHUs:

— MEeJoBas J10CKa;

— KOMIbIOTEp B cOOpe (Mblilib, KJIaBUATypPa, KOJIOHKH);

— wmyastuMmenuanpoektop Infocus IN114 x Full 3D;

— o9kpan HacteHHbld Lumien Eco Picture 150 x 150 cm Mftte White.

4.2. IlepeyeHb HOPMATHUBHBLIX MPABOBBLIX /JOKYMEHTOB, OCHOBHOIl M
JAOMOJIHUTEJIbHOM y4eOHOW JiMTepaTrypbl, He0OXOAMMOM [Jsi OCBOCHHS
y4eOHOro npeaMera « XuMHs»:

Hopmamugeno-npagogsie 00KymMeHnmul:

— denepanbHblil 3ak0H 0T 29 nexadps 2012 r. Ne273-d3 «O6 o6pa3zoBaHuu B
Poccuiickon ®enepanum»;

— IIpuka3z Munoopuayku Poccuu ot 17.05.2012 1. Ne 413 «O06 yTBepk1eHUU
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAAPTa CPEIHETo 00IIEero
oOpazoBanus» (B pea. mpukazoB MunoOpHayku Poccun ot 27.12.2023 Nel1028);

— IIpuka3 Munnpocsemienus: Poccun ot 18.05.2023 Ne 371 "O6 yTBepkaeHHU
dbenepanbHOI 00pa30BaTEILHON MPOrPaMMBI CpeTHET0 001Iero oopasoBanus";

— Ilpukaz MunncrepctBa mnpocBenieHus Poccuiickonn ®depepauun ot 14
ceHts10ps 2023 1. Ne 684 «O0 yTtBepxkaeHun (eaepaibHOrO rocyaapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAApPTa CPEAHEro MpPO(PECCHOHAIHLHOTO 00pa3oBaHUs IO
cneruanbHocTu 15.02.10 MexarpoHuka u poOOTOTEXHHUKA (110 OTPACISAM)»;

— Ilpukaz Munnpocsemenuss Poccun ot 01.02.2024 Ne62 "O BHeceHUM
U3MEHEHUM B HEKOTOpbIE NpuKadbl MuHHCTEpPCTBA MNpOCBeleHuss Poccuiickon

25



®denepanuu, Kacarouyecs: GeaepalbHbIX 00pa3oBaTelbHBIX MIPOTPAMM OCHOBHOTO
00111ero 00pa3oBaHMs U CPEIHEro 00IIero oopazopanus'.

OcHogHble UCHMOYHUKU:

1. T'abpuensn, O. C. Xumusa: 10 kmacc: 6a30Bbiii ypoBeHs : yueOnuk / O. C.
I'a6puensu, U. I'. Octpoymos, C. A. CrnankoB. — 7-¢ u3zn. — Mocksa :
IIpoceemienne, 2025. — 128 ¢. — ISBN 978-5-09-124953-8. — Tekcr :
AJIEKTPOHHBIN // DIEKTPOHHBIN pecypc MdpoBoi 00pa3oBaTEILHOM CPEb
CIIO PROFo6pa3zoBanue : [caitT]. — URL:
https://profspo.ru/books/149031

2. T'abpuensn, O. C. Xumusd: 11 kiacc: 6a30Bbiii ypoBesb : yueonuk / O. C.
I'a6puens, U. I'. Octpoymos, C. A. CrnankoB. — 6-¢ u3zn. — Mocksa :
IIpoceemenne, 2024. — 128 ¢. — ISBN 978-5-09-116777-1. — Texkcr :
AIEKTPOHHBIN // DAEKTPOHHBIA pecypc IUppoBOi 00pa3z0BaTEIBLHON CPEIbI
CIIO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/149032

4.3. IlepeyeHbr nporpaMMHOro oodecrnedeHnusi, npodeccuoHaIbLHbIX 0a3
AAHHBIX, THPOPMAIIMOHHBIX CHPABOYHBIX CHCTEM pecypcoB HHGOPMAIIMOHHO -
TeJIEKOMMYHUKAIMOHHOH ceTH «MHTepHeT», HEOOXOAUMBIX /JsI OCBOECHHS
y4eOHOro npeamera « XuMHsD:

[lepeuenp 1uppPOBBIX (IEKTPOHHBIX ) OMOIHOTEK:

1. bu6mmoreka 3P PROFo6pazoBanue: https://profspo.ru/

2. DnexTpoHHO-00pa3zoBarenbHas cuctema FOpaitt https://urait.ru/

3. Dnexrponnas omommorexka BI'TY https:/bibl.cchgeu.ru/catalog/

4. HOb — HanmoHnanpHas 35ekTpoHHas o6ubiauoTeka https://rusneb.ru/
[Tepeuens 271EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB U (W) IPOPECCUOHATBHBIX
0a3 JaHHBIX:

5. Koncynabtantllotoc https://www.consultant.ru/

6. Odummansubiii caiit OO0 «Mupoypok» https://infourok.ru/

7. T'ocynmapctBenHasi oOpasoBarenbHas miargopma «Poccuiickas

AJIEeKTpOHHAs miKoJyia» https:/resh.edu.ru/

8. HayuHo-monynsapHbIN KypHaT « XUMUS U )KU3Hb» https://www.hij.ru/

9. DOnekrponHas uHpopmMaIMoOHHO-00pa3zoBarenbHas cpena BI'TY

https://old.education.cchgeu.ru/

4.4. OcoOeHHOCTH peaau3aluM Y4eOHOro mnpeaMera «XHMHS» IJA
o0yyawIuxcsi M3 YHUCJa MHBAJIMIAOB M JHI € OrFPAHMYEHHBIMH
BO3MOSKHOCTSAIMH 310POBbSI

[lpu oOyuyeHum JnuIl C OTPAaHUUYCHHBIMH BO3MOXXHOCTSAMHU  370POBbBS,
npeyCMaTPUBAETCS WHANBHUIY ATHHBIA TpaduK 00ydCHUS.

WNHBanupl 1 1ula ¢ OrpaHMYE€HHBIME BO3MOYKHOCTSIMU 3I0POBbS 00ECIIeUeHbI
NEYaTHBIMA UM DJIEKTPOHHBIMU 00pa3oBaTeIbHBIMH pecypcamMu B (opmax,
aJanTHUPOBAHHBIX K OTPAHUYEHUSIM UX 30POBbBSI.

JUIst  OCyILIeCTBICHHS TMPOILEAYyp TEKYIIEero KOHTPOJS YCIEBAEMOCTH U
OPOMEXKYTOUYHOU aTTecTallud OO0ydYarouuxcs, CO34ar0oTcsi (QOHIBI OLIEHOYHBIX
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CPENCTB, AaNalNTUPOBAaHHBIE [J1 WHBAJIMIOB MW JHUI C OrPaHUYEHHBIMU
BO3MOXHOCTSIMH 3J0POBbSI M TO3BOJSAIOIIME OLICHUTH JOCTIKEHUE HUMU
3aIIaHUPOBAaHHBIX B OCHOBHOW 00pa3oBaTeNbHOM MporpamMMe pe3yJibTaToB
o0yuyeHus: U ypoBEHb CPOPMHPOBAHHOCTH BCEX KOMIIETEHLMH, 3asBJICHHBIX B
o0pa3oBareabHOM MpoTrpaMMme.
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5 KOHTPOJIb 1 OIIEHKA JJOCTUXEHU PE3YJIBTATOB
OCBOEHUA YYEBHOI'O ITPEJIMETA «XUMMUA»

Pe3yabTaThl 00y4yeHust

Onenka pe3yJbTaToB
(bopmMBbI M METO/IBI)

*  JIMYHOCTHBIE:
1) poccuiickyro TpaXXIaHCKYK WJIEHTUYHOCTb, IaTPUOTHU3M,
YBaJKE€HUE K CBOEMY HapoOy, YyBCTBA OTBETCTBEHHOCTH IEpen
Pogunoin, ropmoctu 3a cBOM Kpai, cBor Poauny, npouuioe u
HaCTOsIlee MHOTOHAIMOHAJIbHOrO Hapona Poccum, yBaxeHue
rOCyJJapCTBEHHBIX CUMBOJIOB (rep0, (hiar, ruMH);

2) TPaKIAHCKYIO MO3ULHUI0 KAK aKTHMBHOI'O U OTBETCTBEHHOIO
YjieHa  POCCHMCKOro  OOIecTBa,  OCO3HAIOMIETO  CBOU
KOHCTUTYLMOHHBIE PaBa U 00513aHHOCTH, YBa)KAIOLIETO 3aKOH U
MPaBOIMOPSIOK,  OOJIAJAOIIer0  YYBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO MNPUHHUMAIOLIET0 TPaJAULMOHHbIC
Hal[MOHAJIbHbIE M OOIIEYEIOBEYECKUE TyMaHUCTHYECKHE U
JIeMOKpaTHYECKUE IICHHOCTH;

3) TOTOBHOCTSH K CityeHui0 OTe4eCTByY, €ro 3alluTe;

4) chopMUPOBAaHHOCTE MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HaykKM M OOIIECTBEHHOMH
NPAaKTHUKW, OCHOBAaHHOTO Ha JHAlOre KyJIbTyp, a TaKxke
pa3nuyHBIX GOPM OOILIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MecCTa B MOJUKYJIBTYPHOM MHPE;

5) chopMHUpPOBaHHOCTH OCHOB CaMOPA3BUTHUSI U1 CAMOBOCIIUTAHUS
B COOTBETCTBHH C O0IIECYETIOBEYECKIMH [IEHHOCTSIMU H HIeaTaMU
rpakJaHCKOro 0OIIecTBa; TOTOBHOCTb U CHOCOOHOCTH K
CaMOCTOSITEIbHOW, TBOPYECKON U OTBETCTBEHHOM JEATEIIBHOCTH;
6) ToJIepaHTHOE CO3HAHME U IIOBEJICHHUE B TOJUKYJIBTYPHOM MHUPE,
TOTOBHOCTb M CIIOCOOHOCTh BECTH IUAJIOT C APYIMMHM JIFOAbMH,
JOCTUTaTh B HEM B3aMMOIIOHHMMAaHUs, HAXOAUTh OOILIME 1eNu U
COTPYAHMYATH U1 UX JOCTUKEHMSI, CHOCOOHOCTh IPOTUBOCTOSITh
UICOJIOTUM  DKCTpeMH3Ma, HalMOHalu3Ma, KceHodobouu,
IUCKPUMHHALIMK 110 COLMAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJIHLHBIM IPU3HAKAM U APYTHM HETaTUBHBIM COIIMATBHBIM
SBJICHUSIM;

(B pen. IIpuxaza Munobpuayku Poccum ot 29.06.2017 N 613)

7) HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMU, IETbMH MJIa/IIIEr0
BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOM, OOIIECTBEHHO
MOJIE3HOM, y4eOHO-MCCIIEe0BATEIbCKOM, MPOEKTHOM M Jpyrux
BUJIAX JICATEILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE M IOBEJCHUE HAa OCHOBE YCBOCHHS
00I1IeYeI0BEUECKUX IIEHHOCTEH;

9) rOTOBHOCTh U CIIOCOOHOCTH K OOpa3OBaHHIO, B TOM 4YHCIIE
caM000pa30BaHuUIO, HAa IPOTSHKEHUHU BCEH JKU3HU; CO3HATEIIbHOE
OTHOILICHHE K HENPEephIBHOMY 00pa30BaHUI0 KaK YCIOBHIO
ycHemHoi npopecCUOHaNIbHOM U 00IIeCTBEHHON AEATENbHOCTH;
10) screTnueckoe OTHOLEHUE K MUPY, BKJIIOYAsi 3CTETUKY ObITa,
HAy4YHOI'O ¥ TeXHUYECKOro TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHUM;

11) npuHATHE W peaaM3alUI0 LEHHOCTEH 30pOBOTO U
Oc3omacHoro o0pa3a JKH3HH, IOTPEOHOCTH B (DM3HUYSCKOM

3aH.[I/ITa HWHAWBUAYAJIbHBIX
MUHH-TIPOCKTOB,
pedepatoB, cOOOIICHMIT

Texymmit
dbopwme:

- MpaKTH4eCKue paboThI,
-CaMOCTOSTEIbHbBIE
paboTsI;

- TECTUPOBAHUS IO TEMaM
JUCIUTITNHBL,

- YCTHBII OIpOC;
-XUMHYECKHUE TUKTAHTBI

KOHTPOJIb B

— OIICHKa
OTBCTHI,

3a YCTHBIE

—  OLIEHKa YPOBHS
3HAaHUU CTYJEHTOB Ha
KOHTPOJIbHO-YYETHOM
3aHSTHUU,

— OIICHKa 3a
BBIIIOJTHEHHE
TECTOBBIX 3aJaHUM 1O
KJIFOUEBBIM BOIIPOCAM.

—  OILICHKa 3a
BBITIOJTHCHHE
KOHTPOJIBHBIX
3aJIaHHH;
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CaMOCOBEPILIEHCTBOBAHUH, 3aHATHUAX CIIOPTHBHO-
O3/I0POBUTEIBHON  JESITENbHOCTHIO, HENPHUSITHE  BPEIHBIX
MIPUBBIYEK: KYPEHUS, YIIOTPEOICHHS aJIKOTr0JIsl, HAPKOTUKOB;

12) OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHUE K
¢uznueckoMy M TCHUXOJIOTMYECKOMY  370pOBbIO,  Kak
COOCTBEHHOMY, TaK M IPYTHX JIIOJeH, yMEHUE OKa3bIBaTh MEPBYIO
MTOMOIIIb;

13) oco3HanHbIi BEIOOp Oyayieil mpodeccuu U BO3MOKHOCTEH
peanuzanuu COOCTBEHHBIX >KM3HEHHBIX IJIAHOB;, OTHOILICHHUE K
po(heCCHOHATBHON IeATENIbHOCTH KaK BO3MOXXHOCTH y4acTHs B
pEelIeHUH  JUYHBIX,  OOIIECTBEHHBIX,  TOCYAAPCTBEHHBIX,
OO0IIEHAIMOHATBHBIX TPo0IeM;

14) c(OpMHUPOBAHHOCTh ~ SKOJOTUYECKOTO  MBIIUICHHS,
MIOHUMAaHUS BIUSHUS COLMATIbHO-I)KOHOMUYECKHX IPOLIECCOB HA
COCTOSIHME MPHPOJHOW M COLMAJIBHOM Cpeabl; MpuoOpeTeHHe
OTIbITa 3KOJIOTO-HAIIPABJIEHHON 1€ATEIbHOCTH;

15) OTBETCTBEHHOE OTHOILEHHE K CO3JIaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O MPUHATHS IEHHOCTEN CEMENHON KU3HMU.

* MeTampeaMeTHbIE:

1) yMeHHe caMOCTOSITENIbHO OINpPEAeATh LeTu JEATEIbHOCTU U
COCTaBIISATh TJIaHBbI NEeSITENIbHOCTH; CaMOCTOATEIbHO
OCYIIECTBJISTH, KOHTPOJUPOBATh U KOPPEKTUPOBAThH
JEeSITENIbHOCTh; HCIIOJNb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JIOCTHIKEHHUs TIOCTABICHHBIX IeJiell W peanu3aluu IJIaHOB
JeSITEIbHOCTH; BbIOMpaTh YCIEUIHbIE CTPATETMU B Pa3IUYHbBIX
CUTYaIMSIX;

2) yMmMeHue MpOIYyKTUBHO OOIIATHCS M B3aMMOJICHCTBOBAaTh B
IIPOLIECCE COBMECTHOM JESATEIIBHOCTH, YYMTBIBATh I1O3UIIMU
JOPYTUX YYaCTHUKOB JEATENBHOCTH, 3(PGEKTHUBHO pa3peuiaTh
KOH(QJIUKTHI;

3) BIAJICHUEC  HaBBIKAMH MO3HABATEIbHON,  y4eOHO-
HCCIIE0OBATENBCKON M NPOEKTHOM JEATEIbHOCTH, HAaBBIKAMHU
paspemieHuss  npoOieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TOHUCKY METOJOB PELICHMs] MPaKTHUUECKUX
3a/1a4, IPUMEHEHHUIO Pa3INYHBIX METOOB TO3HAHUS;

4) TOTOBHOCT M  CHOCOOHOCTH K  CaMOCTOSTEIbHOU
MH(pOPMAIIMOHHO-TI03HABATEIbHON ~ AESITENbHOCTH, BIaJCHHE
HaBBIKAMU MOJTYYEHUS HEOOX0AUMON NH(OPMAITIHU U3 CIIoBapen
pa3HBIX THUIIOB, YMEHHE OpPUEHTHUPOBATHCS B  Pa3IUUYHBIX
UCTOYHHUKAX  HMH(OpManuu, KpPUTUYECKH  OLIEHUBaTh U
MHTEPIIPETHPOBATH UH(POPMAIUIO, MOJIYYAEMYI0 U3 Pa3IUYHBIX
HCTOYHUKOB,

(8B pen. IIpukaza Muno6puayku Poccun ot 29.12.2014 N 1645)
5) yMEHHE WUCIOJb30BaTh CpEeACTBA HWH()POPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TexHojorui (nanee - MKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX 1 OPraHU3alMOHHBIX 33134 C
coOroIcHreM TpeOOBaHUM YPrOHOMHKH, TEXHUKHU 0€3011aCHOCTH,
TUTUEHBI, pecypcocOepexeHus, TPaBOBbIX U ATUYECKUX HOPM,
HOPM HUH(OPMAITMOHHONW 0€30MTaCHOCTH;

6) ymeHHe ompeaensaTh Ha3HAdeHHEe U (DYHKIMH Pa3IMUHBIX
COLIMAJIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEJIbHO OLIEHUBAaTh U IPUHUMATh pelIeHus,

— OLEHKA 3a
BBITIOJTHEHHE
MPaKTUYECKUX padoT;

— OLICHKa 3a YCTHBIC
OTBCTHI,

—  OIIEHKa 3a
IIOATOTOBKY
CaAMOCTOATCIBbHBIX
coOo0IIeHHI
CTYJICHTOB.

UtoroBelii  KOHTPOJb B
dbopme:

-KOHTpOJIbHAsE paboTa 1Mo
TEMaM,

- DK3aMEH
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ONPEAEIISIONINE CTPATETUIO TOBEICHUS, C YYETOM IPaXkKJaHCKUX U
HPABCTBEHHBIX 1IEHHOCTEH;

8) BnazieHUE S3BIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, TIOTUYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3pPEHUs, UCIIOJIb30BaTh aJCKBATHBIC
SI3BIKOBBIE CPEJICTBA;

9) BnajeHWe HaBBIKAMH TI03HABATENBbHON pedIeKkcun Kak
OCO3HAHUSI  COBEPIIAEMBIX  JIEMCTBHM W MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU M, TPAHUL CBOETO 3HAHUS
M HE3HaHMS, HOBBIX I[IO3HABATEIBHBIX 3aJa4 M CPEICTB HX
JIOCTUIKCHUSL.

o IlpeamerHbie pe3yabTaThbl 00yUeHUSA

- chOpPMUPOBAHHOCTh TMPEJICTABICHUNA O MeCTe XHUMHH B
COBPEMEHHOM HayYHOM KapTHHE MUpPA; IOHUMAHHUE POJIU XUMHUU
B (hOpMHpPOBaHUU KPYyro3opa U (PYHKIMOHAIBHON IPaMOTHOCTH
YyeJIoBeKa Ui PELICHUs TPaKTUUYECKUX 3a/1ay;

- BJIaJICHHE OCHOBOIIOJIATAIOMIMMH XHMHYECKUMH ITOHSATHSIMH,
TEOpUsIMH, 3aKOHAMU M  3aKOHOMEPHOCTSIMHU; YBEPEHHOE
MOJIb30BaHUE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BIaJICHUE OCHOBHBIMM METOJAMHU HAy4YHOrO IO3HAHUS,
WCIIOJB3YeMBbIMH B XHMHHU: HaOJIOJCHUEM, OIHMCAHHEM,
U3MEpPEHHEeM,  JKCIIEpUMEHTOM; yMeHHe  00pabaThiBaTh,
OOBSICHATH PE3YIbTATHI MMPOBEJICHHBIX ONBITOB U JIEJIaTh BBIBOIBI;
TOTOBHOCTB U CIIOCOOHOCTH MPUMEHSTH METO/IbI TIO3HAHMUS TIPH 5
peIlIeHNH MTPAKTUYECKUX 3aj1ay;

- ¢(hOpMHUPOBAHHOCTHh YMEHHS 1aBaTh KOJUYCCTBCHHBIC OTICHKH U
MPOU3BOIUTH  pacyeThl MO XUMHUYECKUM (dopmynam u
YpaBHEHUSIM;

- BJAJICHHE TMpaBUJAMU TEXHUKH OE30MaCHOCTH  TpHU
HCITOJIb30BAHNM XUMUYECKUX BEICCTB;

- chopMHPOBAaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K
XUMHUYECKOH HH(OPMAIINH, TOJTy4aeMOU U3 Pa3HbIX HCTOYHUKOB.

Obyuarowuiicst 00CeH 3HAMb.

- OCHOBHBIC XUMHYECKUE TTOHSTHS, 3aKOHBI U TEOPUU XUMHUH;

- KJIacCU(pUKALMIO U HOMEHKJIATypy HEOpraHW4YeCKuX U
OpraHUYeCKUX COCAUHECHUN;

- BAKHEMWIIINE BEIIECTBA U MaTepUaIbl, IIMPOKO UCIOIb3YEMBbIE B
MPaKTHUKE, POJIb XUMHUH B €CTECTBO3HAHHH, €€ CBA3b C JIPYTUMU
€CTECTBEHHBIMH HayKaMH, 3HAUCHHE B KU3HH COBPEMEHHOTO
oOriecTna.

Obyuarowuiicst 00NCeH yMems:

- Ha3pIBaTh H3y4YEHHBIC BENIECTBA MO TPUBHAIBHOW U
MEXIYHapOJHOM HOMEHKJIAType, XapakTepu3oBaTh oOIIMe
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKHX W
OpPraHMYECKHUX COCIMHEHHUI;

- MPOBOJIUTH PACUYETHI IO XUMUYECKUM (POpMyJiaM U YpaBHEHHSIM
peaKIuii;

- OOBSICHSITH: 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS, IPUPOTy XUMUUECKOHN CBSI3H;

- BBINIOJIHATh XWMHYECKUH IKCICPUMEHT 110 PACIO3HABAHUIO
BRXHEHIINX HEOPTaHMUECKUX U OPTAaHMYECKUX COSTMHECHMUII;
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- OCYWIECTBJIATH  CAMOCTOSITECJIBHBIA MOUCK  XHUMHYECKOU
HHPOpMAIIUM C HCIOJb30BAaHUEM Pa3JIMYHBIX HCTOYHUKOB
(cipaBOYHBIX,  HAYYHO-TIOMYJISIPHBIX  W3JaHUW, PECYpCOB
HutepHeTa).

HCIO/Ib30BAaTh NPHOOpPEeTeHHbIe 3HAHWUS MW YMEHHS B

NMPAKTUHYECKOM AeATeIbHOCTH U NMOBCEIHEBHOM KM3HM JUIA:

v OOBSICHEHHST XUMHYECKHX SBJICHHU, MNPOUCXOMANMX B
pUpoJie, OBITY U Ha IPOU3BO/ICTBE;

v/ omnpeleneHuss BO3MOXXHOCTH TPOTEKAHHS XHMHYECKUX
IIPEBPALICHUI B PpAa3JIMYHBIX YCIOBUAX M OLCHKH HX
IMOCJICACTBUM;

v/ 3KOJIOTHYECKH TPAMOTHOTO TMOBEJACHHS B OKpPYXKAOIICH
cpene;

v/ OICHKHU BJIMSHUS XMMHUYECKOTO 3arPSI3HCHUS OKPYIKAOIICH
CpeJlbl Ha OPraHu3M YEJIOBEKA U JAPYTUe )KUBBIE OPraHU3MEI,

v/ 6e30macHOr0 OOpaIlICHUSI C TOPIOYMMH W TOKCHYHBIMH
BEIIECTBaMH U JTaOOPATOPHBIM 000pPYyI0BaHUEM;

v/ TIPUTOTOBJIEHHS PACTBOPOB 3aJJaHHON KOHIIEHTPAIMH B OBITY
Y Ha IIPOU3BOJICTBE;

v\ KPUTHYECKOM  OIEHKH  JOCTOBEPHOCTH  XHUMUYECKOM
uH(pOpMaIMK, OCTYNAIOUIEH U3 Pa3HbIX HCTOYHHKOB.
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PaspaGorunkn:
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