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1.IHosicHUTe/ILHAS 3allUCKA.
1.1. O0mas xapakTepucTHKa Y4eOHOIi TUCIUIIMHBI.

[Iporpamma o00meoOpa3oBaTelbHON Y4eOHOH AMCUUIUIMHBI «XUMHsS» MpeAHa3HaueHa IS WU3yYeHHsS XUMHU B
npodeccnoHanbHeIX 00pazoBaTenbHbIX opranmzauusx CIIO, peanusyroommx o0pa3oBaTeNbHYIO NPOrpaMMy CpETHETO
001rero o0pa3oBaHus B MpeeIax OCBOSHUS OCHOBHOM MpodeccHoHaIbHON 00pazoBarensHo# mporpamMmel CI1O (OITOIT
CIIO) na ©0a3e ocHOBHOTO OOmIEro 0OO0pa3oBaHUS TPU MOATOTOBKE KBATU(HUIIMPOBAHHBIX paOOYHX, CITyXKaIlHX,
CIELHAIMCTOB CpenHero 3BeHa. [Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obiero oOpa3oBaHus,
HNPEObABISIEMBIX K CTPYKTYpPE, COACPKAHUIO U PE3YJIbTaTaM OCBOCHHUS yUE€OHOW TUCLUIUIMHBI «XHUMUSDY, B COOTBETCTBUU
¢ PexkomenpauusMu 10 OpraHu3alUyd IONYYEHHs CpeOHero obmero oOpa3oBaHMA B IIpelneiax OCBOCHHMS
00pa3oBaTeIbHBIX MPOrpaMM CPEAHEro MpogecCHOHANIBHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C
yueToM TpeOoBaHUH (enepanbHbIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTaHAApPTOB M IMOJydyaeMod mpodeccud win
CIELUAIIBHOCTH CpPEeiHero mpodeccuoHaqbHOro o0pazoBaHus (HHCbMO JlemapTaMeHTa rocylapCTBEHHOM MONHUTHKH B
chepe moaroToBku padbounx kaapos u JI1O Munoodpuayku Poccuu ot 17.03.2015 Ne 06-259).

Pabouas mporpamma ydeOHOro Kypca xumuu st 1 u 2 roga obyuenus (8, 9-bIx kiaccoB) (majiee — pabouast
mporpamma) pa3zpadoTaHa:
¢ ¢ yuerom TpeboBanmit PI'OC cpemHero (morHOT0) 00IIeT0 00pa3oBaHMsL.
* Ha OCHOBE MPOEKTa MPUMEPHON MPOrpaMMBbl TI0 YUeOHBIM NpeaMeTam - Xumusl, 8-9 kmaccer (2010 1.).
* Ha OCHOBE MPOTPaMMBI 00IIe00pa30BaTEeNbHBIX YUPEKIACHNN Kypca xumun it yuammuxces 8-11 kmaccoB H.H. I'apa
(M.: «IIpocsemenue», npeamerHas nuaus ydeOHukoB I'.E. Pym3sutnca, ®.I'. ®easamana, 8-11 xiaccel, 2014 1.),
peKoMeHI0BaHHOW JlemapTaMeHTOM 00pa30BaTeNbHBIX HPOTrPaMM M CTaHAAPTOB 0OwIero oOpa3zoBaHus MuHHCTEpCTBa
obpa3zoBanus PO:
e Ha OCHOBe paboueii mporpamMmel — Xumus, 8-11 kmaccer, H.H. T'apa, M.: «IIpocsemienne», (2014 r.):

Lenv npozpammur 0dyuenusn:

OCHOBHbIE Heiu N3y4YeHUs] XUMUH HallpaBIICHBL:

® Ha 0cB0eHUe 8aXCHelwuX 3HaHull 00 OCHOBHBIX MOHATHSAX U 3aKOHAX XMMHUHU, XUMUYECKOH CUMBOJIUKE;

® Ha 0grladeHue YMeHUsMY HaOII0IaTh XUMUYECKUE SIBIICHHUS, IIPOBOINTH XUMHUYECKUN IKCTIEPUMEHT, IPOU3BOAHNTH
pacueTbl Ha OCHOBE XMMHYECKHUX (DOpMyYJI BELIECTB M ypaBHEHUH XUMHYECKUX PEAKLIN;

® Ha pa3eumue TO3HABATEIbHBIX WHTEPECOB W HWHTEIUIEKTYaJILHBIX CIIOCOOHOCTEH B Tpolecce MpPOBEICHUS
XMMUYECKOTO0 3KCIIEPUMEHTA, CaMOCTOSTEIBHOTO NPHOOPETEHUs] 3HAHMUH B COOTBETCTBUM C BO3HHMKAIOLUIMMU
KU3HEHHBIMU MMOTPEOHOCTSIMU;

® Ha gocnumaHue OTHOLICHHS K XMMHH KaK K OZHOMY M3 (pyHIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS U
3JIEMEHTY 00IIeueI0BeYeCKOi KyIbTypHI;

Ha NpumeHeHue NOJIYYEeHHLIX SHAHUU U YMeHul IS 0e3011aCHOTO HCIIOIb30BAHUS BEILECTB M MaTepUalioB B OBITY,
CEJIbCKOM XO3SHCTBE M Ha TPOHM3BOJICTBE, PELICHHS MPAKTHYECKHUX 337ad B ITOBCEIHEBHOW >KM3HHU, MPEAyNpeKICHUS
SIBIICHUH, HAHOCSIIIINX BpeJl 3/J0POBBIO YEIIOBEKA M OKpYKaroliee cpejie, POPMHUPOBAHHE CUCTEMbI 3HAHUH O XUMHYECKHX
00BEKTaxX U MpoLeccax NPUPOJIbl, CIIOCOOCTBYIONIEH YMEHUIO OOBACHITH UX, KaK 4aCTh OKPYXKAaoLe NeiCTBUTEIbHOCTH
— OIPUPOAHON, COLUATILHOM, KYJIBTYPHOU, TEXHUUECKOU Cpeabl.

3aoauu:

® OCBOEHHUE TEOPUN XUMHUYECKHX 3JIEMEHTOB U MX COEAMHEHUH;

e OBJIQJICHNE YMEHHEM YCTAaHABIMBATH MPHYMHHO-CIIEJICTBEHHBIE CBSI3M MEXJy COCTaBOM, CBOWCTBAMH U
MIPUMEHEHUEM BEILECTB;

® TMpUMCHEHHE Ha TPAKTUKE TEOPHH XUMHUYECKHX DJJIEMEHTOB M HX COCJUHEHUH Uil OOBSACHEHUS U
MIPOrHO3HPOBAHUS TPOTEKAHMSI XUMHUECKUX MPOLIECCOB;

® OCMBICIIEHHE COOCTBEHHOH JIESTELHOCTH B KOHTEKCTE 3aKOHOB ITPUPOIBI;

e [IOHMMaHHE 3HaYMMOCTH XMMHYECKOTO 3HAHMS JJISl KaKIOr0 YelOoBeKa HE3aBUCHMO OT e€ro mpodeccHoHaIBHON
JEeSITeTFHOCTH.

OnHoif W3 BaXHEWITHX 3a/a4 OCHOBHOTO OOIIEr0 OO0pa3oBaHUS SBISIETCS TOJITOTOBKA OOYYAIOMIMXCS K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY >KM3HEHHOTO M MpogeccHoHaIbHOro mytu. OOyyaromuecs 10IHKHBI HAYYUTHCS
CaMOCTOSITEIbHO CTaBUTh IIENH M ONPEENsATh MyTH MX JOCTHXXCHHUS, UCTIONB30BATh MPUOOPETEHHBIN B IIKOJIC OMBIT B
peabHOM KU3HH, 32 paMKaMH Y4eOHOTO IpoIiecca.

Xumusi Kak y4eOHBIH NpeIMeT BHOCHUT CYIICCTBEHHBIH BKJIaJ B BOCIMUTAHHWE M Pa3BUTHE OOYYarOLIMXCS; OHa
MpHU3BaHa BOOPYKHTh WX OCHOBAMH XHMHUYECKHX 3HAHMK, HEOOXOIUMBIX JUIsI TOBCEAHEBHOW IKHU3HH, 3aJI0KHUThH
(dbyHIaMeHT Ay JaJbHEHIIEero COBEPIIEHCTBOBAHUS 3TUX 3HAHMH, a TakXkKe CIIOCOOCTBOBATh 0€3011aCHOMY IOBEIEHHIO B
OKpyXKaromeil cpene u Oepe)XHOMY OTHOIIEHMIO K HeW. PasBurue mO3HaBaTelIbHbIX HHTIEPECOB B IIpolecce
CaMOCTOSITEIBHOTO NPUOOPETCHUSI XUMUYECKUX 3HAHUN M UCIIOJIb30BaHNUE PA3IMYHBIX UCTOYHUKOB MH(POPMALIUH, B TOM
YHCIIe KOMIBIOTEPHBIX.



Bocruranne yOeXICHHOCTH B TO3UTHUBHON POJM XWMHU B JKH3HH COBPEMEHHOTO OOIIECTBA, HEOOXOIMMOCTH
XUMUYICCKH TPAMOTHOTO OTHOIIICHHUS K CBOEMY 37IOPOBBIO M OKPYIKAIOIIIEH Ccpejie.

IIpeonoumumensnaa popma opzanuzayuu yuedHo20 npoyecca - KOMOMHUPOBAHHBIE YPOKH C TMPHUMEHEHHEM
MetosioB oOydeHusi: MK, WUTrpoBOH TEXHONOTHIA, TEXHOJOTHH KPUTHYECKOTO MBIIUIEHUS W MPOTPAMMUPOBAHHOTO
00y4eHusi, POEKTHOTO METOJa, C HCIOJb30BaHHMEM (PopM yueOHOU NesSTETBHOCTH Yy4YalluXCs — WHAWBUIYaJIbHOH,
IpyNIOBOH, (GPOHTANBHON M MPAKTUUECKUE 3aHATHSL.

Ipeoonadarowumu hopmamu mexyuiezo KOHmMpONA 3HAHWN, YMEHWH, HABBIKOB BBICTYIAIOT MHCHMEHHBIA OMpPOC
(camocTosATENEHBIE W KOHTPOJBHBIE PA0OTHI € HCMONb30BaHWEM MU (epeHIMPOBAHABIX TECTOBBIX 3aJaHHWA) W YCTHBIA
(naouBuoyanbHas W pponrtansHas Oecena). B coorBerctBum c IlomoskeHueM o BHYTpeHHEH CHCTEME OLEHKH KayecTBa
00pa30BaHMs THMHA3WH HAa YPOKaX OCYIIECTBIIIOTCS Takue (pOPMBI KOHTPOIIS, KaK:

- TMpakTUYecKHe 3aJaHus (IPUMEHSIOTCS IS IPOBepKH C(HOPMHUPOBAHHOCTH MPAKTUIECKIX YMEHUH);
3alUTa UTOTOBBIX TPOEKTOB
Yueono-memoouueckuii komniexm, iCIONb3yeMbIH IS pean3aiy padoveil mporpamMmel:

8 kiacc.

¢ Pynsutuc I'.E., ®enpaman @.I'. Xumust. 8 knacc. «Heopranudeckas xumus». M.: [Ipoceemenue, 2014 r.

e ["apa H.H. Xumus. Ypoku B 8 kiacce, M.: IIpocsenienune, 2009 r.

e CD-ROM. Xumus. 8 ximacc. DneKTpoHHOE mpuitokeHue K yueonuky I'.E. Pymsuruca, @.I". ®enpamana (DVD), M.
[Ipocsemenue, 2010 .

9 kJacc.

e Pymsutuc I'.E., ®enpaman @.I'. Xumua. 9 knacc. «Heopranmueckas xumusa. OpraHuueckass XUMHs»d M.:
[Ipocsemenue, 2011 r.

e ['apa H.H. Xumus. Ypoku B 9 knacce, M.: IIpocsemienue, 2009 r.

¢ CD-ROM. Xumus. 9 kinacc. DiekTpoHHOE NpuitokeHue k yueonuky ['.E. Pynsuruca, @.I". ®enpamana (DVD), M.
[Ipocsemenne, 2010 .

1.2. Mecmo yue6noi oucyuniunsl 8 yuedGHOM niadaHe.
Jucuuroinaa BXOIUT B 00pa3oBaTenbHy0 001acTh « ECTeCTBOZHAHKE).
Oowan xapakmepucmuKka yueonozo npouecca:
[Iporpamma xypca «XuMuM» MOCTPOEHA HAa OCHOBE CHHUPATHLHON MOJENH, MPeIyCMaTPHUBAIOIIEH MOCTEIEHHOE
pa3BUTHE U YIIIyOJIEHNE TEOPETHICCKUX MPEACTABICHUN TP JIMHEHHOM 03HAKOMJICHHH C SMITUPHUICCKUM MaTeprUaIoM
CopeprkaHre MporpaMMbl HOCHT pa3BUBAOIIUE XapakTep. s opraHu3amnuy mporecca 00y4eHHs HCTIOb3YIOTCS
OCHOBHBIC TEXHOJIOTUH OOydYeHHUsS: JIMYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJOTHH, WHTEPAKTUBHBIE TEXHOJIOTHH,
HCCIIEA0BATEIHLCKIE METOIbI, IPOSKTHEIE METOIBI, UTPOBBIC TEXHOJIOTHH, KEHC METOI.
Jozuueckue ceéazu npeomema «Xumusy ¢ OCMAAbHLIMU BPEOMEMaAMU y4edH020 niana:
B mporpamme yuuTeIBaeTCs peanu3aiis MeKNIpeAMeTHBIX CBs3el ¢ KypcoM (M3UKH U OMOJIOTHH, TAE JaeTCs
3HAKOMCTBO C CTPOCHHEM aToMa, XUMHUECKOM OpraHu3aliel KJISTKU U IpolieccaMu 00MeHa BEIIECTR.
[TnanupoBaHue BKIIOYACT PEAIM3ALUI0 MEKIIPSIMETHBIX CBSI3CH XUMHUKM C Kypcamu: (U3UKH, OHOJIOTHH,
reorpaduu, SKOJIOTHH B COOTBETCTBYIOIIMX TeMaX YpokKoB B 8 —9 kiacce.

IKOJIOTHA $pusnka Ouosorus reorpagpust
Xemoobus, Crpoenue atoma | XuMHUUecKas OpraHu3anus MecTtopoxieHus
XeMOQHITHSL. (AP0, DIEKTPOHBI) KJIETKH (OpTraHMYECKHE BEIECTBA, | MOJIE3HBIX MCKOMAEMBIX MHpA,
Pemenne rtio0aneHBIX | BakHelmme MUHEpasibl, KJeT4aTka); OOMEH | perHoOHa, CTPaHbI;
PEruoHaJIbHBIX, OTKPBITHA B (1)I/I3I/IKC, BCIICCTB, KaTaJln3 YcnoBus CpE€abl; MMOYBLI
JIOKAJIbHBIX ~ mpo0jieM; | DJICKTPOHHBIH, YeIIOBEK U OKpY’Karomas Atmocdepa, ruapochepa;
0€30TXOTHbIE ATOMHO-CHJIOBOM cpena; GoTocuHTE3 MuHepanbHOe u
TEXHOJIOTHH; OXpaHa | MUKPOCKOIIBI; OpPraHUYECKOe CHIPhHE;
aTMocdepHl, SIIEPHBIA PEAKTOP; Xumuyeckas
ruzpocdepsl, nouBbl, | Cuiiel B mpHpoze NPOMBIIIJICHHOCTh
XUMHYECKHE (MeTayyprus,
3arpsi3HEHHS HedTenepepaboTKa,
mepepaboTKa  Traza,  yIuI,
THIPOMETAILITY PrHsL,
IIPOU3BOJACTBO MHHEPAJIbHBIX
yRoOpeHui,
MAaIIMHOCTPOCHNUE)

Oobocnosanue svioopa YMK, na ocnoge Kkomopozo eedencsa npenooasanue npeomema « Xumusn»

B cooTtBercTBUM ¢ PenepanpHbIM 3aKk0HOM «O0 00pazoBannu B PMy» 0CHOBHOMU 3aadeii MmMpw IperogaBaHuu
XUMHH SBJISICTCS: OCYIIECTBICHHUE [IEJICHAIIPABICHHOTO MIPOIECCa BOCIIUTAHUS U 00y4YeHus rpaxnan P B naTepecax
YYaIumXxcs U UX POAUTENEH, 00IIecTBa, TOCyAapCTBa, COMPOBOKAAIONIETOCS TOCTHKEHHEM 00yUJaIONIIMHCS




YCTaHOBJICHHBIX TPeOOBaHUH (eepalbHOr0 KOMIIOHEHTA TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA.
ObecnedeHne eqUHCTBA 00pa30BaTEIHLHOTO MPOCTPAHCTBA, IPEEMCTBEHHOCTh OCHOBHBIX 00Pa30BaTEIHHBIX MPOTPaAMM
HaYaJILHOTO 00IIeT0, OCHOBHOTO 00IIero, cpeHero (MmojgHoro) oopasoBanus. s peamu3aiuu

COJIepKaHUsI MPOTPaMMBI MMEETCs yaeOHO—MEeTOANYECKI KOMIUIEKC [T ydammxcs u yantens. [IperonaBanue
OCYIIECTBIISIETCA B CIEIHATN3NPOBAHHOM KaOMHETE XUMUH.

Onucanue YEHHOCHHBIX OPUEHMUPOE COOEPIHCARUA YUeOH020 npeomema « XumMumy '

JlJis co3HATENHHOTO OCBOCHMUS MPEIMETa « XUMUS B IIKOJIBHBINA KypC BKIFOUYCHBI 00sI3aTEIbHBIC KOMIIOHEHTHI
CoJIepyKaHUsI COBPEMEHHOTO XUMHYECKOTO 00pa30BaHMUS:

1) xumuueckue 3nanus (TEOPETUYECKHE, METOMOJOTMYECCKUE, MPUKIAIHBIC, OMUCATEILHBIE — S3bIK HAyKH,
AKCHOJIOTUYECKUE, NCTOPUYECKUE H JP.);

2) pasiuunvle ymeHusl, Hasbiku (00IICyIeOHbIC U CTICIM(DUUCCKHE TT0 XUMUH);

3) yennocmuwvie omnoutenuss (K XUMUH, )KU3HH, PUPOJIC, OOPA30BAHHUIO H T. I1.);

4) onvlm npoOyKmuseHoU desimelbHOCmy Pa3HOTO XapakTepa, 00eCeUNBAIOIINT pa3BUTHE MOTHBOB, HHTEILJICKTA,
CHOCOOHOCTEH K caMopeaIn3alii U APYTHX CBOMCTB JIMYHOCTH YUCHUKA;

5) karoueswvie u yueOHO-XuMUUECKUe KOMREemeHyuu.

B kadecTBe yennocmmuwix opueHmupog XMMHYECKOTO 00pa3oBaHHS BBICTYMAIOT OOBEKTHI, M3ydaeMble B Kypce
XMMHUHU, K KOTOPBIM y oOyd4arommxcs (opMHpYyeTCcsi IEeHHOCTHOE OTHomieHHue. [Ipu 3TOM Beayliylo poib HUrpaioT
MOo3HaBaTeNbHbIC IIEHHOCTH, TaK KaK JaHHBIA y4eOHBIH MpeIMeT BXOAUT B TPYIILY IPEIMETOB TO3HABATEIHHOTO IIHKIIA,
TJIaBHAS ENTb KOTOPBIX 3aKIIF0OYAETCS B M3YYCHUH TPUPOIBL.

OCHOBY 7N03HABAMENbHHIX YeHHOCMel COCTaBJSIIOT HaydyHble 3HAHWSA, HAy4YHbIE METOJbl IO3HAHMUSL.
[lo3naBaTenpHBIE IEHHOCTHBIE OPUEHTAITNH, (DOPMHUPYEMBIE B TIPOIECCE U3YIECHUS XUMUH, TIPOSBIISIOTCS B IPU3HAHUY:

® [ICHHOCTH HAYYHOI'0 3HaHusd, €TI0 HpaKTH‘ICCKOﬁ 3HAYUMOCTHU, JOCTOBCPHOCTHU;
o OEHHOCTHU XUMHUYECKHNX MCTOJ0B HCCIICAOBAaHUA JKUBOM U HEXKUBOU IIpUPOABLI.
Pa3Butne mo3HaBaTeNbHBIX IEHHOCTHRIX OPHEHTAINI COIepIKaHUs Kypca XUMHUH ITO3BONISIET CHOPMUPOBATH:
®  YBaXUTEIHHOE OTHOIIEHUE K CO3UATEITFHON, TBOPUECKOH NIEeATENEHOCTH;
. MMOHUMaHUE HEOOXOTMMOCTH 30POBOTO 00pasa KI3HM;
e  TOTpeOHOCT, B 0€3yCIOBHOM BBIIIOJIHEHWH TIPAaBWJI OE30MacHOTO WCIONB30BAHUS BEUIECTB B
MMOBCEIHEBHOM KM3HHU,
. CO3HATENbHBIN BRIOOp OyayIiel mpodeccHoHATEHON AesITeTHHOCTH.
Kypc xuMum ob6namaer BO3MOKHOCTAMH Uit (YOPMHUPOBAHUS KOMMYHUKAMUGHLIX YEHHOCHel, OCHOBY KOTOPBIX
COCTaBJISIOT MPOIIECC OOIIEHUs, TpaMOTHAs pedb. KoMMyHHKaTHBHBIE IICHHOCTHBIE OPUEHTAIINH Kypca CIOCOOCTBYIOT:

o NPaBUIBHOMY HCIOJIb30BAaHUIO XMMUYECKOH TEPMUHOJIOTHH U CHMBOJIMKH;

o PasBUTHIO MOTPEOHOCTH BECTH [IWAJIOT, BBICIYIIMBATH MHEHHE OIIIOHEHTa, y4acTBOBATh B
JTUCKYCCHU;

o PasBUTHIO YMEHHSI OTKPBITO BBIPAXKaTh U apryMEHTHPOBAHO OTCTaNBATh CBOIO TOUKY 3PCHHS.

Pacmmmpenune meneit m 3amad u3ydeHUs y4eOHOro mnpeaMera «XHMHUS» OCYIIECTBISETCS 3a CUYET BBEACHUS
«ITHOKYJIBTYPHOH COCTABJIAIONIEH co/lepKaHUS 00pPa30BaAHUS) C IIEJIBI0 BOCIUTAHUS YBAXXHTEIHLHOTO OTHOIICHHS K
KyJbType KOMH HapoJia, pa3BUTHUS IO3HABATEIFHOIO MHTEpECa BOCIMTAHHHUKOB, PACIIMPEHUS KPYro3opa, BOCIHUTAHHS
TOPJIOCTH 32 CBOIO Mallyl0 POAMHY (B COOTBETCTBHU C HHCTPYKTHBHBIM MTUCHMOM Y TIPaBJICHUS 110 HAJ[30py U KOHTPOJIO B
cdepe obOpazoBanus MunucrepcrBa obpasoBanus PecryOimku Komu ot 11.03.2014 r. Ne 03-05/1 «O peanuzanuu
STHOKYJIbTYPHOH COCTaBISIIOIIEH conepkaHusi 00pa3oBaHHMs OpOrpaMM oOLIero o0pa3oBaHUA»). ODTHOKYJIbTYpHas
COCTaBIISIOIIAS COAEPXKaHUS 0O0pa30BaHMS IPEACTABICHA CIEAYIONIMMHI AUAAKTHUECKUMH €IUHUIIAMU (8 codeporcanuu
npocpammul bl0eeHa KVPCUBOM):

8 Kknacc:

1. Dronoeuueckoe cocmosnnue ammocghepwi 6 2. Coikmuigrape.

2. 3anacel yucmou 800vl U MUHEPATLHBIX UCOYHUKO08 8 Pecnybnuxe Komu.

3. Oxcudvl - 60oKCUMbl —NepchneKmueHble 01 UCHONb308aHUs Noae3Hble uckonaemvle Pecnyonuxu Komu.

4. Conu, oobvisaemvie 6 Pecnyonuxe Komu. Ucmopus, nepcnexmugol Cepéeo8cko20 MecmopodicoeHUs: COu.

5. Xumuueckuii cocmas noug Pecnyonuxu Komu. Hcnonv3oganue MunepanbHuix yOoOperuil.

6. 3anacvl ocHoguvix dnemenmos mabauyvt []. Menoeneesa 6 Pecnyoauxe Komu: 6Oanvheonozuueckue pecypcul,
npeocmasienvle MepMatbHblMU U MUHEPATLHLIMU 00AMU PA3IUYHON KOHYEHMPAYUU U COCMABA, CEPO8o0OPOOHbIMU
2pA3AMU U CANPONENEGLIMU UTAM.

7. Xnop — kax 0CHOBHOU aKMUBHbII U ONACHBIN a2eHm 6 npousgoocmee bymaeu na Monou- JIIIK.

8. Hoo- mukposnemenm, codepicanue KOmopozo 6 npupoonoll cpede u 600e HeOOCMAMOUHO Ol NOMpeGneHus
uenosexom. Ilpogunaxmuxa nedocmamra 1iooa 8 payuoHe Yeno8exd.

9 kmacc:
1. Mecmopoocoenus cepvt u e€ coeOuHeHUll. HeOOAbUIOe MeCmopodicOeHue camopooHoll cepvl Ha [Odxcnom
Tumane na pexe Cegepnas Kenomma Pecnybnuxu Komu.



N

Docgopumur Pecnyonuxu Komu.Mecmopooicoenue gocpopumos ¢ baccetine pex Coiconvt, Boimu, na Tumane,
Honapuom Ypane u Ilaii-Xoe.

3. Amaser — nepcnexmussl 00oviuu 6 Pecnybnuxe Komu.

4.  Boromuvie Ou02e0yeHO3bl KAK OCHOBHOU NOCMABWUK YelneKuciozo 2aza ¢ Pecnybnuxe Komu u npobiema
COXPAHEHUsI 030H0B8020 CIOA.

5. Ilpoussoocmeo cmpotimamepuanog 6 Pecnyonuxe Komu. Hcnonvzosanue mecmuozo colpbsi.

6. lazoobpasubie yenesodopoowi Pecnyonuxu Komu. [{obviva npupoornozo easa.

7. Kokcyiowuecs yenu Pecnyonuku Komu, ucnonvzosanue ux ¢ memannypeuu. [Jooviua u 0cobeHHOCmu 6uo08

Hepmu, dobwieaemoti ¢ Pecnybnruxe Komu.

«['MMHA3UYeCcKnii KOMITOHEHT» B pabovell mporpaMMe MpeCTaBlIeH pacliUpeHHEM POTrpaMMHOTO MaTepuaa
HamnpaBlieHHBIH Ha (opMuUpoBaHHe: 1) CIIOCOOHOCTH aHAIM3UPOBaTh U OOBEKTHBHO OIICHUBATH JKU3HCHHBIC
CUTyalluH, CBsI3aHHBIC C XWUMHUEH, HaBBIKAMH O€30MacHOr0 OOpaIlleHHs C BEIIECTBAMHU, HUCIOJIb3yEMBIMH B
MOBCEIHEBHOW JKU3HU; 2) YMEHHS aHAIM3HPOBATh U IUTAHUPOBATH 3KOJIOTUYECKH 0e30MacHOe MOBEJCHUE B TIETSAX
COXPAHCHUS 3JI0POBbSI M OKPYIXKAIOIICH Cpelbl; 3) MPEACTABICHUN O 3HAYCHUW XMMUYCCKOW HAyKU B PEUICHHUU
COBPEMCHHBIX 3KOJOI'MYCCKUX HpO6HCM, B TOM 4YHCJIIC B MNPCAOTBPAIICHHU TEXHOICHHBIX M 3KOJOIMYCCKHUX
Karactpod).

IIporpamMMa y4HTBIBAET YCIOBHS OOpPa30BATENBHOIO TpOIECcCa B TMMHA3HMM UCKYCCTB (0Oy4YeHHE B TMEpPBOM
MOJIOBUHE AHA MO 00IIeo0pa3oBaTeNbHBIM TpEAMETaM, BO BTOPOH MOJOBWUHE JHSA - MO XOpeorpaduvyecKum
JUCIUTUTAHAM; KOHIIEPTHAs JCATENbHOCTh OOYYAIOIINXCS; TaCTPONH) M MOJAPa3yMEBacT TaKUE CTPATETUUCCKUE
HalpaBJCHUSA Kak: oOorameHne (WHTErpanus), mpoOneMaTu3anus. B mporecce peamn3amuu  IporpaMMEb
paciupsieTcs U yriyoJiseTcs U3yudeHHe TaKKX TeM, KaK IMUTheBON pexXUM apTHUCTOB Oanera B TeMe «Boaa», Cocras
M PacTBOPUMOCTh COJICH KOCTHOM TKaHM B TeMaxX : «coiu (ochopHoit KUCIOTH», «Cou», OpraHH3aIlus
BO3AYIIHOW cpe/ibl B TeMe «B03ayX, XHMHUECKHIA COCTaB» U «3arps3HeHne aTMOC(HEPHOr0 BO3IyXa», OCOOCHHOCTH
MUTaHUs ¥ HOPM NUTaHUs B Temax «bemkn», «Kupb», «YTaeBoJpl», KpOME TOr0 pean3yeTcsl IBPUCTUUECKHUN
nmoaxoa 4Yepe3 CUCTEMY 33H}ITI/II\/'I, IMOCBANICHHBIX PCHICHUIO OSKCICPHUMCHTAJIBbHBIX 3aJad W OpraHu3aluun
MPAKTUYECKUX PabOT, MOMCKOBBIC TEXHOJOTUH PEATM3YIOTCS Yepe3 padoTy ¢ TEKCTOM W TMOUCK JTOTIOIHUTEIEHON
WH(POPMAITUH TIO0 TPUMEHEHHUIO BENICCTB U MX 3HAYCHHIO B XKU3HU YCIOBEKA W HAPOJHOM XO3SHCTBE, OnorpadusiM
YUYCHBIX-XUMHKOB, B 0COOEHHOCTH pYCCKOﬁ M COBETCKOM IIKOJIBbI, X BKJIaJl B pa3BUTUN HAYKU XUMUH. HpOCKTHBIe
TEXHOJIOTHH PEATM3YIOTCSI Yepe3 OPraHU3allMi0 CaMOCTOSTEIbHBIX TMPAKTHUECKHUX pPa0OT M HUCCIETOBAHUM,
JIOMAIITHEro KCIepuMenTa. [l opraHu3anuy MPOSKTHOW JEATEILHOCTH MOXKHO Pealn30BaTh Yepe3 MPUMEPHBIC
TeMbl pedeparoB (IOKJIAA0B), MHAMBUIYAIGHBIX MPOEKTOB, TpeljiaraeMbie OOydaromuMmcs B 1.7 HacTOsIIeH
IIPOrpaMMBI.

Crparerusi oOoramieHus, MpeanojiaraeT BBIXOJ[ 332 PaMKH TPAJUIMOHHBIX TEM M YCTaHOBJCHHE CBS3CH C
JPYTUMH TEeMaMH, MpoOJIeMaMH WM JAUCHUILUIMHAMHU. B paMKkax NaHHOW CTpaTerdMy Mbl MOJIb3YeMCS METOJIaMU
TBOPUYCCKOI'0 Xapakrepa — HpO6HeMHBIMI/I, IMOUCKOBBIMH, 3BPUCTHYCCKUMU, UCCIICAOBATCIILCKUMU, ITPOCKTHBIMU,
HWHTETPUPYS MIPEIMETHI ECTECTBEHHOTO U TYMaHUTAPHOTO [TUKJIA.

OOBeM TUCIUILTUHEL: TPOrpaMMa pacculTaHa Ha:
o 8 knacc (1 200 obyuenusn) - 12 uaca (2 u. 6 Hedenio), 6 M. y. OMBOOUMCS HA NPaKMuyecKue pabomsl - 6 4acos.
e 9knacc- (2200 obyuenus) 68 uacos (2 u. 6 nedenio), 6 m. 4. OMBOOUMCS HA NPAKMUYECKUEe pabomvl - 7 4acos.

1.3. Pezynomamul océoenus yueoHol OuCyunIuHbl.
TpeboBaHus pe3ysbTaTaM OCBOCHHS 00pa30BaTEeIHHOMN MPOTpaMMBbI CPEIHET0 MPOdECCHOHATBHOTO 00pa30BaHUs B
00JIaCTH UCKYCCTB, HMHTEIPUPOBAHHON C 00pa30BaTEeIbLHBIMH POrPaMMaMK OCHOBHOTO OOILIETro U CPeAHEro oopa3oBaHus
(OK 10) myis cieumanbHOCTH «APTUCT OasneTa » npeaycMaTprUBacT:
- Ucnoab30BaTh B Npo(heccCHOHATBLHOI AeATeJHLHOCTH JIHYHOCTHBIE, MeTanpeAMeTHbIEe U MpeAMeTHbIe pe3yJIbTaThl
OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00pa30BaHus B MPo(ecCHOHAIBLHOM AeATeIbLHOCTH
(1OTIOTHUTENBHO PACCMOTPEHHI B 11.5)

I/I3y11eH1/1e XMMHAH B OCHOBHOH IITKOJIE Aa€T BO3MOXKHOCTb AOCTHUYbL CICAYIOMIUX PE3YJIbTATOB B HAIIPABJIICHUU
JIMYHOCTHOI'0 pa3BUTHUA:

1. BOCIIUTAHUE POCCHHUCKONM TpaKIaHCKOW HMACHTHYHOCTH: MAaTPUOTH3MA, JIOOBU M YBOKEHHIO K
OrteuecTBy, 4yBCTBa T'OPAOCTH 3a CBOIO PoMHYy, 3a pOCCUIICKYIO XUMHUECKYIO HAyKY;
2. (¢opMHpOBaHHE LEIOCTHOTO MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BUTHSL HAYKW U OOIISCTBEHHOHN MPAKTHKH, a TAKXKE COIHATHLHOMY, KYJIbTypPHOMY, SI3BIKOBOMY U JTyXOBHOMY
MHOT000pPa3HI0 COBPEMEHHOTO MUPA;

3. (dopMHpOBaHNE OTBETCTBEHHOTO OTHOIICHWUS K YYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpa30BaHHIO Ha OCHOBE MOTHBAIMHM K OOYYEHHWIO U TMO3HAHHIO, BHIOOPY MPO(HIHLHOTO
o0Opa3oBaHus Ha OCHOBE WH(GOPMAIMU O CYIIECTBYIOIUX NPOPECCUsIX H JIMYHBIX MPO(ECCHOHATBHBIX



MPEeNNOYTEHUH, OCO3HAHHOMY TIOCTPOCHHIO WHAVBHIyaTbHOW 00pa3oBaTeNbHOW TPAaeKTOPUU C  YUETOM
YCTOWYHBBIX TO3HABATEILHBIX HHTEPECOB;

4. (dhopMUpOBaHUE KOMMYHHKATHBHONH KOMIIETEHTHOCTH B 00pa30BaTelbHOW, OOINECTBEHHO
TMIOJIE3HOH, yaeOHO-MCCIIeI0BATENHCKOM, TBOPUECKON U IPYTHX BUAAX NEATEIbHOCTH;
5. ¢opMupoBaHUE TMOHMMAHUS [EHHOCTH 3I0pPOBOTO W 0E€30mMacHOTO 00pa3a >XKWU3HU; YCBOCHHE

MPaBWI WHANBUIYATLHOTO W KOJUICKTHBHOTO OE30IMaCHOTO IMOBEACHHS B UPE3BhIUANHBIX CUTYAIIHSIX, YTPOKAFOIINX
JKU3HU U 3JI0POBBIO JIIOMICH;

6. (opMupoBaHUE IO3HABATENbHON ¥ WH()OPMAIMOHHOW KyIbTYpPHl, B TOM YHCIE pPa3BHTHE
HaBBIKOB CaMOCTOSITENIBHOM pabOThl € yYeOHBIMH TOCOOWSMH, KHUTAMH, IOCTYIHBIMH HWHCTPYMEHTaAMH H
TEXHUUYECKUMU CPEACTBAMHU MH(DOPMAIIMOHHBIX TEXHOJIOTHH;

7. (hopMUpOBaHHE OCHOB JKOJOTHYECKOTO CO3HAHWS HAa OCHOBE NPWU3HAHUS [EHHOCTH >XH3HH BO
BCeX €€ MPOSBICHHUAX H HEOOXOAMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHHS K OKPYXKAroIe cpee;
8. pa3BUTUE TOTOBHOCTH K PEIICHUIO TBOPYECKHUX 3aJ]la4, YMCHHsI HaXOJUTh aJCKBATHBIC CIOCOOBI

MOBEJICHNSI U B3aWMOJCHCTBUS C MapTHEPaMU BO BpeMs y4eOHOW W BHEY4YEOHOH AeATENbHOCTH, CIOCOOHOCTH
OLICHUBATh NPOOJIIEMHBIE CHTYallud ¥ ONEPAaTHBHO IPUHUMATh OTBETCTBCHHBIC PEIICHHS B Pa3IUYHBIX
MPOAYKTUBHBIX BUAAX ACATEILHOCTH (yueOHas MOMCKOBO-HCCIE0BATENbCKAs, KIyOHas!, TPOEKTHAs, KPY>KKOBast U
T. 1. )
MeTanpeiMeTHBIMU DPE3yJIbTaTaMH OCBOCHUSI OCHOBHOW 00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUSA SBISIOTCS:

1. OBJIa/ICHUE HABBIKAMH CaMOCTOSITEIILHOTO MPHOOPETEHUs] HOBBIX 3HAHHM, OpraHn3aliu y4yeOHou
JIEATENBHOCTH, TIOUCKA CPEACTB €€ OCYILECTBICHNUS;
2. YMEHHE IIaHUPOBATh MYTH TOCTHKEHMS LIEeH Ha OCHOBE CAaMOCTOATENBHOIO aHAIN3a YCIOBUHI

U CPEJCTB WX JOCTH)KEHHS, BBLICTATH albTePHATUBHBIC CIOCOOBI MOCTIDKEHHS IIeTM U BbIOMpaTh Haubojee
3¢ dEeKTUBHBIN CMOCO0, OCYIIECTBISATh MO3HABATEIBHYIO PE(IIEKCHUIO B OTHOIICHUM JEHCTBUI MO pEIICHHUIO
y4eOHBIX U MT03HABATEIbHbIX 3a/1a4.

3. YMEHHE IMOHUMATh MPOOJIEeMy, CTaBUTh BOIPOCHI, BBIABUraTh THIIOTE3y, AaBaTh OIpEIcIiCHHE
TOHATHSAM, KJIaCCU(PHUIMPOBATh, CTPYKTYpHUPOBATH MaTepHai, MPOBOAWTH JKCIIEPUMEHTHI, apryMEHTHPOBATh
COOCTBEHHYIO HO3UINIO, (POPMYIHPOBATh BEIBOABI U 3aKIIOUCHHUS;

4. YMEHHE COOTHOCHUTH CBOM JEWUCTBHUS C IUIAHHPYEMBIMU PE3YJIbTaTaAMH, OCYIIECTBIATh KOHTPOIb
CBOEH JICSITEIBHOCTH B Ipollecce JJOCTIKCHUS pe3ysibTaTa, ONpENeNsATh CIOCOObl JCHCTBHA B paMKax
NPEIJIOKEHHBIX YCIOBUM M TpeOOBaHUI, KOPPEKTHPOBaTh CBOM JEHCTBUS B COOTBETCTBHM C HM3MEHSIOIIEHCS
CUTyaluei;

5. dbopMHpOBaHNE W PA3BUTHE KOMIIETEHTHOCTH B 00JACTH HCIOJH30BaHUS HHCTPYMEHTOB U
TEXHUYECKUX CPEJICTB HMHPOPMAIMOHHBIX TEXHOJOTHH (KOMITBIOTEPOB M MPOTPaMMHOTO OOecIeueHns) Kak
MHCTPYMEHTAIBHO OCHOBBI DPAa3BUTHS KOMMYHHMKAaTHBHBIX W IIO3HABaTEJbHBIX YHHMBEPCAIbHBIX Y4YeOHBIX

JICHCTBHI;

6. yMEHHE CO37aBaTh, IPUMEHATh U MPEoOPa30BHIBATh 3HAKW M CHUMBOJIBI, MOACIHA U CXEMBI IS
pelreHus: yueOHBIX M MO3HABATENLHBIX 33/1a4;

7. yMEHHE H3BJIEKaTh HH(MOPMAIUMIO W3 PAa3IMYHBIX HCTOYHUKOB (BKIIOYAs CPEICTBA MACCOBOM

WHQOpPMAIUK, KOMIAKT-IMCKKM y4yeOHOro Ha3zHaueHws, pecypchl HHTepHeTa), CBOOOJHO TOJIB30BATHCS
CIPaBOYHOH JINTEPATYpOid, B TOM YHCJIC M Ha JJIEKTPOHHBIX HOCHUTENSIX, COOJIOAAaTh HOPMbI HH()OPMAIIMOHHON
U30UpPaTEeTHHOCTH, STHKH;

8. YMEHHE Ha TIPAKTUKE IIOJIb30BAThCS OCHOBHBIMH JIOTHYECKHUMH TIPUEMaMH, METOIaMH
HaOIIOACHMS, MOJICTUPOBAHUS, O0BSICHEHNUS, PEIICHUS TTPOOIeM, IPOTHOZUPOBAHUS H JIP. ;

9. YMEHHE OPraHW30BEIBATh CBOIO KH3Hb B COOTBETCTBHH C MPEACTABICHUSIMH O 3JI0pOBOM 00pase
JKU3HU, MPaBaxX U 0053aHHOCTAX IPAXKAAHNHA, IIEHHOCTSAX OBITHS, KyJIbTYPBI U COIUAIIEHOTO B3aUMOJICHCTBHS;

10. YMEHUE BEITIONHATH MTO3HABATEILHBIC U MTPAKTUICCKUE 3a]JaHHUsI, B TOM YHCJIC MPOCKTHBHIC;

11. YMEHUE CaMOCTOSITEIbHO U apryMEHTUPOBAHHO OLICHUBaTh CBOM JCHCTBUSL U JIEHUCTBUA

OJTHOKJIACCHUKOB, COJIEpXKAaTeIbHO OOOCHOBBIBAS MPAaBHIBHOCTh WJIM OIIMOOYHOCTh pe3yjbTaTa W crocoda
JICHCTBYS, aJCKBATHO OIICHWBATh OOBEKTHBHYIO TPYAHOCTh KaKk Mepy (aKTHUYECKOro HIIM IPEIojiaracMoro
pacxojia pecypcoB Ha peIICHHE 3a/Ia4M, a TaKKE CBOM BO3MOXKHOCTH B JIOCTH)KEHUH IIEJIH OIpPEeIICHHOM
CIIOHOCTH;

12. yMeHue paboraTh B rpymne — 3h(EeKTUBHO COTPYAHMYATh W B3aMMOJICHCTBOBATH HAa OCHOBE
KOOPAMHAIIMN PA3IMYHBIX MMO3UIUI MPH BBIPAOOTKE OOIIET0 PEHIeHHsS B COBMECTHOW AEATEIbHOCTH; CIYIIAaTh
napTtHepa, (GopMynHpoBaTh W apryMEHTHPOBAaThH CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO IO3WIUI0 U
KOOPJMHHUPOBATH €€ C MO3UIMH MMapTHEPOB, B TOM YHCJIC B CUTYaIlUH CTOJKHOBEHUS WHTEPECOB; MPOIYKTHBHO
paspeniath KOHQUIMKTHI HAa OCHOBE Yy4eTa HHTEPECOB W IO3WIMH BCEX €r0 YYAaCTHHKOB, IMOWCKA W OLCHKH
aTBTEPHATUBHEIX CIIOCOOOB pa3peiieHus KOH(PIUKTOB.

[penmernsiMu pe3yjbTaTamMm OCcBoceHUs OCHOBHOW 00pa3oBaTEeNbHOW MPOTPaMMBI OCHOBHOTO OOIIETO
00pa3oBaHMsI SIBISTFOTCSI:



1. ¢dopmupoBanne TEpPBOHAYATIHLHBIX CHCTEMAaTH3WPOBAHHBIX TPEJICTABICHHH O BEHIECTBAX, HX
NPEBPAICHUAX U HPAKTUYECKOM NPHMEHEHHH; OBIAJCHUE MOHATHHHBIM aIllapaTOM M CHMBOJIMYECKHM S3BIKOM
XUMHU;

2. oco3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XHMHYECKOH HAykh Kak oO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKHX IIPEBPALICHHH OPraHWYECKHMX M HEOPraHMYECKHX BEIIECTB KaK OCHOBBI MHOTHX
SIBJICHUH JKUBOW M HEXXKMBOW MPUPO/BI; YIITyOJIeHUE IPEICTABICHUN O MaTepUaIbHOM €IUHCTBE MUPA;

3. OBlameHHEe OCHOBAaMHM XHMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBaTh M OOBEKTHBHO
OLICHUBATh >KU3HCHHBIC CHUTYaIlH, CBA3AaHHBIE C XMMHEH, HaBBIKAMH O€30MacHOTO OOpamieHUsl C BEUIeCTBAMH,
UCTIONb3YEMBIMH B TTOBCEIHEBHOW JKM3HM; YMEHHEM AaHAIN3UPOBATh M IUIAHUPOBATH JKOJIOTHYECKH Oe30racHoe
MOBEJICHUE B LIENAX COCPEKEHHS 370POBBSI U OKPYKAIOLICH Cpebl;

4. popmupoBaHHME YMEHHII YCTaHABIMBATH CBS3HM MEXIY pPEAIbHO HAOMIOTAeMBIMA XHMHYECKUMH
SBJICHUSIMH W TIPOIIECCAMH, ITPOUCXOAAIIMMH B MHKPOMHpE, OOBSACHATH HPUYMHBI MHOTOOOpA3Wsl BEILIECTB,
3aBUCHUMOCTH UX CBOWCTB OT COCTaBa U CTPOCHMS, a TAK)KE 3aBUCUMOCTh MPUMEHEHHUS BEIIECTB OT MX CBOMCTB;

5. mpuoOpeTeHust OmMbITa MCHOJB30BAHMS PA3NUYHBIX METOJOB W3YyUCHHS BEIIECTB; HAOMIOACHUS 3a HX
NPEBPAICHUSAMH TPH MPOBEJCHUN HECIOKHBIX XHMHYECKHUX SKCIIEPUMEHTOB C HCIIOJIBb30BAHUEM JIAOOPATOPHOTO
000pyAOBaHHS U IPUOOPOB;

6. yMeHHE OKa3bIBaTh MEPBYIO IOMOINL MpPU OTPABICHHAX, OXKOTaX M JPYTUX TpaBMax, CBSA3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM;

7. oBHaJeHHE MpHEMaMH padOTHl ¢ MH(pOPMAIMEH XMMHYECKOTO COJCpKaHUs, MPEICTaBICHHON B pa3HO
¢dopme (B BuaE TeKCTa, GOpMyII, rpadMKoB, TAOIMYHBIX NaHHBIX, cXeM, poTorpaduii u ap.)

8. co3manme OCHOBBI Il HOPMHUPOBAHUS WHTEPECAa K PACHIMPEHUIO U YIITyONIeHHI0O XUMUYECKUX 3HAHUH H
BEIOOpA XUMUH KaK MPOQHIFHOTO MIPeIMETa MPH MePEX0/ie Ha CTYIeHb CPEeIHEro (TOJHOTO) 00IIero oopa3oBaHusl, a
B JaJibHEHIIIEM U B Ka4ecTBe cepbl CBOE MPO(HECCHOHATIBHOM eI TENbHOCTH,

9. ¢opMmupoBaHHe TIpeACTaBICHMH O 3HAYEHHMH XHMHYECKOW HAyKd B pEIICHHAM COBPEMEHHBIX
HKOJIOTUYECKHX MPOOJIEM, B TOM YHCJIE B IPEAOTBPALICHIN TEXHOTCHHBIX M AKOJIOTHYECKHX KaTacTpod.

OK 10. Ucnonws3oBaTh B NPO(hECCHOHAIBHON JEATEIBHOCTH JIMYHOCTHBIC, METalPEeIMETHBIC, MPEAMETHBIC
pe3yIbTAaThl OCBOCHHUSI OCHOBHOHM 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusl.

1.4. Conepixanue NporpaMmbl y4e0HOT0 Kypca JHCHUILTHHBI « XHMHUS».

Ne| HaummeHoBaHue JupakTHyecKkue eTHHULBI
n/n TeMbI 3AHATHSHA
pas
aed
a
1 rox ooy4uenns (8 kiaace) 72 u/rox (2 u/negeno) HEOPTAHUYECKASA XUMUSA
1. Ilepeonauyanbubl | [Ipeamer xumuu. XuMus Kak 4acTh €CTECTBO3HAaHMs. BeliecTtBa M ux cpoiicTsa. YHCThbIE

e XuMuueckue Beniectsa u cMecu. CriocoObl OUMCTKH BEIIECTB: OTCTauBaHKe, GUIBLTPOBaHUE, BHITAPHBAHUE,
NOHATHUS KpUCTAIUIM3aLusl, AUCTWLIALUS, XpomaTtorpadus. Puszndeckue W XUMHUYECKHE SIBICHHSL.
(18 gacos). Xumuueckne peakiuu. IIpu3Hakd XMMHUYECKMX pEakIMHA W yCJIOBHS BO3ZHHUKHOBEHHS H

TEUCHUS XWMHUYECKHX peaknuid. ATOMBI M MOJEKylbl. BemecTBa MOJEGKYISIPHOTO U
HEMOJIEKYIIIPHOTO cTpoeHus. KauecTBeHHBIH 1 KOIIMYECTBEHHBIH COCTaB BemlecTBa. [IpocThie
U CJIOXHBIE BEIIECTBA. XUMUUYECKUN 3JIEMEHT. SI3bIK XUMUU. 3HAKU XUMUYECKUX JIEMEHTOB,
XUMHUECKUE (QOpMysbl. 3aKOH IOCTOSIHCTBA COCTaBa BELISCTB. ATOMHAs €IUHMIIA MacChl,
OTHOCHUTENIbHAsI aTOMHAs ¥ MOJIEKYJIsIpHast Macchl. KommdecTBo BemecTBa, MOjb. MoJsipHast
Macca. BalleHTHOCTh XUMHUYECKUX 3JeMeHTOB. OrmpenefeHue BaJEHTHOCTH 3JIEMEHTOB I10
dopmynam ux coenvHeHU. COCTaBICHUE XUMHYECKUX (DOPMYII 1O BAJIEHTHOCTH. ATOMHOA
MOJICKYJIIPHOE ydYeHHE. 3aKOH COXPAHEHHWS MACChl BEIIECTB. XUMHUYECKHE YpaBHEHHUS,
Knaccudukanuss XUMUYECKUX PEaKIUil M0 YUCIYy M COCTAaBy MCXOIHBIX M TIOJYYCHHBIX

BEIIECTB.
Jemoncmpayuu. O3HaKOMIICHHE ¢ OOpasliaMd TPOCTHIX M CIOXKHBIX BemiecTB. CrocoOb]
OYHUCTKHU BCIICCTB: KpucTaJuim3anus, JAUCTUIIIALINA, XpOMaTOFpa(i)I/ISI. OHBITBI,

MONTBEPKIAIOIIAE 3aKOH COXPAHEHHUS MAacChl BEMIECTB. XHMHYECKUE COCIUHCHHS
KOJINYECTBOM BemecTBa 1 Mosib. MoJienb MOJISIpPHOTO 00beMa Ta30B.
Jlabopamopnvie onwvimsl. PaccMOTpeHWE BEIIECTB C Pa3IMYHBIMU  (QU3HUYECKHMUY]
cBoiicTBamu. Pa3znenenue cMecu ¢ mOMOINbi0 MarHuTa. [IpuMepsl PU3NYecKuX U XUMAYECKUX
SBIICHUH. Peakiuy, WUTIOCTPUPYIOIIUE OCHOBHBIC TPU3HAKKA XapaKTEPHBIX pEaKIuil,
Paznoxenne ocaoBHOTO Kapoonara meau(1l). Peakins 3aMerneHrss MeIu sKee30M.
Ipaxmuuecxkue pabomwi. [lpaBuiia TeXHHKM OE30MACHOCTH NpPU PadOTe B XUMHUYECKOM|
kaOuHete. O3HAKOMJICHHE C JIA0OpPaTOpHBIM oOopyaoBanueM. O4YHCTKa 3arps3HCHHOM
MOBAPEHHOU COJIH.




Pacuemnvle 3a0ayu. BplucIeHUE OTHOCHTEIHLHOW MOJICKYJSIPHOW MacChl BEIIECTBA II0
dopmyne. Beluucnenne MaccoBOW JIONHM  DJIEMEHTa B XUMHYECKOM  COCJAMHCHHHU.
YcraHoBieHue mpocTeimell (GopMyNbl  BEIIECTBA 1O MAaCCOBBIM JIOJSM  3JIEMEHTOB.
BriunciaeHuss 1o XUMUYECKUM YPaBHEHHSIM MacChl WM KOJIMYECTBA BEIIECTBA MO M3BECTHOM
Macce WM KOJMYECTBY OJHOTO M3 BCTYNAIOIINX I MOJYJAONINXCS B PEaKIMH BEIIECTB.

Kucaopon
(5 gacos).

Kucnopon. Haxoxaenue B npupoae. dusnueckue U XxuMudeckue cpoiicta. Ilomyuenue,
npuMmenenue. Kpyrosopor kucnopona B npupoje. ['openne. Okcuapl. Bosayx u ero cocras.
MennenHoe okucieHre. TermmoBoi d3(PekT XuMuIeckux peakiuii. TOIIMBO M CIIOCOOBI €ro
CKUTaHM. 3amunTa aTMOC(QEpHOTO BO3yXa OT 3arps3HEHHM.

Jlemoncmpayuu. llomydyeHune W coOupaHHE KUCIOpPOJa METOAOM BBITECHEHHS BO3AyXa,
METO/IOM BhITECHEHHS Bonbl. OmpeeneHue coctaBa Bo3ayxa. Komnekunn HeTH, KaMEHHOTO)
YTIIsl ¥ IPOIYKTOB UX MEpepabOTKH.

JlaGopatopHsie onbIThl. O3HaKOMIICHHE C 00pa3aMu OKCHIIOB.

Ipaxmuueckas paboma. IlonyueHne 1 cBOMCTBa KHCIOPOA.

Pacuemnvle 3a0auu. PacdeTsl IO TEPMOXUMHUYECKIM YPABHEHHUSIM.

OKKI1: 1. Dronoeuneckoe cocmosnue ammocghepwi 6 2. Colkmoigrape.

Bonopon
(3 gaca).

Bonopoa. Haxoxnenue B npuponae. Ousnueckue M XUMHUYECKHE cBoiicTBa. Bomopoa —
BoccraHoBuTENb. [lonyuenue, mnpumeHeHue. J[emoncrpauuu. IlomydueHue Bojopona B
anmapate Kumma, mpoBepka Bo/ioposia Ha YHCTOTY, TOPEHHE BOJOPOa, COOMpaHKe BOJOPOAa
METOJIOM BBITECHEHUS BO3/lyXa U BOJBI.

JlabopamopHrvle onvimul. [lonydeHne BoIOpoaa U U3yUSHHUE €ro CBOMCTB. B3aumoeiicTue
Bogopoza ¢ okcumom meau(1l).

PacrTBopbl. Bona
(7 gacos).

Bona — pactBopurens. PactBopumocTs BemiecTB B Boae. OmnpeneneHre MaccOBOM A0y
pacTBOpeHHOTo BemiecTBa. Boyma. Metoabl omnpenieneHuss coctaBa BOJAbl — aHAU3 U CHHTE3.
®dusnueckre M XMMHUYECKHE CBOWCTBA BOABI. Boma B mpHpole M CIOCOOBI €€ OYHMCTKU.
KpyroBopot BOJIEI B IPUPOLE.

Lemoncmpayuu. Ananu3z Boabl. CHHTE3 BOJBL.

Ipaxmuueckas paboma. TIpuroToBICHHE PACTBOPOB COJICH C ONPEICIICHHOW MacCOBOW
JIOJIEN paCTBOPEHHOTO BEILIECTBA.

Pacuemnvie 3a0ayu. HaxoxxaeHne MaccoBOW 10U PACTBOPEHHOTO BEIECTBAa B PAaCTBOPE.
Brruncienre Maccsl pPacTBOPEHHOI'O BEUIECTBA W BOJBI ISl NPUTOTOBJIEHHS PAaCTBOPA
OIPEJIETICHHOW KOHLIEHTPALUH.

OKK?2: 3anacet uucmoii 600b1 u muneparbHulx ucmounuxog 6 Pecnyonuxe Komu.

OcHoBHBIE
KJIACCHI
HEOPraHU4eCKuX
coeTHHEeHU

(10 yacos).

Oxcuppl. Kimaccudukarus. OcHOBHBIE M KHCIOTHBIC OKcHbI. HoMeHknaTypa. dusndeckue
u xumuueckue cBoiictBa. [lomyuenme. [Ipumenenme. OcHoBanusi. Kiaccudukamnmst.
Homenknarypa. @usnueckue 1 XUMHUYECKHE cBoicTBa. Peakuusa neitrpanuzanuu. [lomyuenue.
[Tpumenenune. Kucnotel. Knaccupukanusa. HomeHknatypa. Pusndeckue M XUMHUYECKHC
cBoiictBa. BrrtecHurensHbiii psg  merauioB H. H. bexeroBa. Ilpumenenwme. Conm.
Knaccudurkarus. Homenknarypa. ®usmyeckue u XuMudeckue cpoiictBa. CrocoObl
NOJy4YeHus: coneld. ['eHeTHueckas CBs3b MEXKIY OCHOBHBIMH KJacCaMH HEOPTaHMUYECKHX
COEIMHEHM.

Jlemoncmpayuu. 3HaKOMCTBO C o0OpaslaMu OKCHIOB, KHCIOT, OCHOBAaHMH U COJIEi,
HefiTpanuzanus meno4yn KUCIOTOW B IPUCYTCTBUH MHANKATOPA.

Jlabopamopnvie onvimul. OTNBITHL, TMOATBEPKIAIOIINE XHMHYECKHE CBOMCTBAa KHCJOT,
OCHOBaHMII.

Ipaxmuueckas paboma. Pemienne sKkCiepuMEHTaIBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIacChl
HEOPraHWYECKUX COETUHEHUI.

OKK3: . Okcuowr - 6oxcumsi —hepcneKmuenvle 01 UCNONb308AHUS NOAE3HbIE UCKONAEMble
Pecnyonuxu Komu.

OKK4: Conu, oodvieaemvie 6 Pecnyoauxe Komu. Hcmopus, nepcnekmugor Cepézo6ckoeo
MeCmOpONCOEHUs. COMU.

OKKS5: Xumuueckuii cocmas nous Pecnyonuxu Komu. Hcnonv3osanue MunepaibHbix
y0obperuil.

epuoguyecknii
3aKOH M CHCTeMa
XHMHYECKHX
iemenTtoB . N,
MenpeJieeBa.

CTtpoeHue aToma
(8 yacos).

[lepBbie TMOMBITKY KIIACCU(PHUKAIIUN XUMUUECKUAX d1eMeHTOB. [oHATHE O TpyMIax CXOHBIX|
anemeHToB. [lepuomuueckuit 3akon JI. WM. MenneneeBa. [lepuomuueckas Ttabmuia
XHMHYECKUX DdJeMeHTOB. ['pymmbl ©U mnepuonabl. KopoTkuii W JJIMHHBIA BapUaHTH]
NEePUOJNUECKON TabMUIbl. 3HaUeHHe epHOANYECKOTo 3akoHa. JKu3Hp u aestensHocTs . UL
MenneneeBa. Ctpoenne aroma. CocTaB aTOMHBIX siep. ONeKTpoHBL. M3otombl. CTpoeHue
JJIEKTPOHHBIX 000JOYEeK aToMOB TepBbIX 20 D3IEMEHTOB TNEPHOIAMYECKOH CHUCTEMB
Jlabopamopnvie onvimui. B3auMoneicTBHE THAPOKCHAA IIMHKA C PacTBOpaMH KHUCIIOT W]
ies04uei.




OKK6:. 3anacet ocnosuvix snemenmos mabdbauywvl J]. Menoeneesa ¢ Pecnybnuxe Komu:
banvHeono2uuecKue pecypcol, NpeoCmasieHHble MEePMAlbHbBIMU U MUHEPATbHLIMU B00AMU
PA3IUHHOU KOHYEHMPAYUU U COCMABA, Cepo8000POOHBIMU PAZAMU U CANPONENe8bIMU ULAM.

Ctpoenue
BelleCcTB.
XuMuyecKkasi CBS3h|
(9 yacon).

DIEeKTPOOTPUIIATEIBHOCTh XUMHUUECKUX 3JIEMEHTOB. OCHOBHBIC BHUJIBI XUMHUYECKON CBSI3U:
KOBaJICHTHAs HEMOJISIpHAs, KOBaJICHTHAS MOJIApHAsl, HOHHAs. BaleHTHOCTh 3JIEMEHTOB B CBETE
ANEeKTpOHHOH Teopuu. CtemeHp okucieHus. [IpaBuma ompeneneHUs CTENEHH OKHUCIICHHS
3neMeHTOB. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. Kpucraminyeckue pereTKu:
WOHHAsA, aTOMHas U MoJeKyisipHas. Kpucrammnyeckne U aMmop(HbIe BelecTBa. 3aBUCUMOCTH
CBOICTB BEIECTB OT THIIOB KPUCTAIUIMUECKUX pemeTok. [lemoncTpannu. O3HaKOMIIEHHE C
MOJCIAMH KPUCTAJUTMUYECKUX PEIIETOK KOBAJICHTHBIX U MOHHBIX coenHeHui. ComocTaBiecHue
(hU3UKO-XUMUYECKIX CBOWCTB COSAMHECHUN C KOBAJICHTHBIMH W MOHHBIMU CBSI3SIMH.

3axkoH ABOraapo,
Moasipublii  00beM|
ra3os

(3 gaca).

3akoH ABoraapo. MoJsipHBIH 00beM Ta30B. OTHOCUTENbHAS IUIOTHOCTH Ta3oB. OOBEMHEIC
OTHOIIICHHUS Ta30B MPH XHMUYECKUX PEAKITUSIX.

Pacuemnvie 3a0auu. OOBEMHBIE OTHOLICHHS Ta30B TMPH XHUMUYECKUX PEAKIUsX.
BbruuciieHus Mo XUMHYECKUM YpaBHEHUSIM MAacCChl, 00beMa U KOJUYECTBA BEIISCTBA OJHOTO
U3 TIPOJTYKTOB PEAKIIMU 110 Macce MCXOJHOTO BEIeCTBa, 00BEMY MM KOJIMYECTBY BEIECTBA,
COJIepKAIIEeTO OMPEACICHHYIO OO MMPUMECEH.

T"anoreHnl
HHEPTHBIE Ta3bl
(8 gacog).

H

[lonoxeHne TanoreHoB B MEPUOJMYECKON TaONMIE W CTPOCHHE HX AaToMoB. XJIOp.
du3nueckue U XxuMuyeckue cBoiictBa xiopa. Ilpumenenue. Xnopoogopoa. ComsiHasy
KHcIoTa U ee conn. CpaBHUTENBHAS XapaKTEPUCTHKA raJoreHoB. OTop M €ro COeqUHEHHS.
Bpom. Mon. MHepTHEIE rassl. 3HAYCHHE COEIMHEHMH 1 POJIb B HAPOIHOM XO3SHCTBE.

Hemoncmpayuu. 3HaKOMCTBO ¢ 00pa3laMH TMPUPOAHBIX XJIOPHUAOB. 3HAKOMCTBO (
¢bu3nuecKUMH CBOWCTBaMHU rayioreHoB. [lomydyeHue XJIOpOBOZOpOLA M €ro pPacTBOPEHUE B
BOJIE.

JlabopamopHvle onvimul. Pacnio3HaBaHHME COJSIHOH KHCJIOTBHI, XJIOPHIOB, OpOMHIOB,
WOAMIOB U Ho/1a. BeITeCHEHME raloreHOB IPYT APYTOM U3 PaCTBOPA UX COCAUHEHUM.

Ipaxmuueckasn paboma. IlonydeHrie CONTHON KUCIOTHI U M3yUeHUE €€ CBOWCTB.

OKK7: Xnop — xak OCHOBHOU aKMUGHbLL U ONACHBILL A2EHM 6 NPou3eo0Ccmee Oymazu Ha
Monou- JITIK.

DKKS: Hoo- muxposnemenm, codepoicanue Komopoo € npupoOHoli cpede u 600e
He0oCmamouno 01 nompebnenus uenrosekom. IIpogunrakmuka nedocmamka iooa 6
payuone 4enogexa.

2 roja o0y4enus (9 kiaace), (68 u/rox; 2 u/Henenio).

B 1.4. HEOPTAHMYECKASA XUMMA (50 gyacos).

DJIeKTPOTUTHYEC
Kasl TUCCOHALNSA
(10 gacoB).

ONEKTPOJIUTEI U HEDJIEKTPOJIUTHL. DJIEKTPOIUTHUECCKAST THUCCOIMAITUS BEIIECTB B BOJHBIX
pactBopax. Monsl. Katnousl u aHWOHEL. ['UapaTHas Teopusi pacTBOPOB. DJIEKTPOIUTHICCKAS
JIUCCOIMANUS KUCIIOT, wiejaoued u coieil. Dnekrponuthl. CTeneHs auccouunanuu. Peaxkuuy
HOHHOTO oOMeHa. OKXHCIINTEITFHO-BOCCTAHOBHUTEIIHLHBIE pEeaKLuH. OxwucinTensb,
BOCCTaHOBUTEND. [ MAponu3 coneil.

Hemoncmpayuu. VicribiTaHne pPacTBOPOB BEIIECTB HAa JIEKTPHUECKYIO MPOBOJUMOCTS.
JIBr>KeHHe NOHOB B SJIEKTPUYECKOM IIOJIE.

Jlabopamopnvie onvimel. Peakiuy 0OMeHa MEXy PacTBOPaMU 3JIEKTPOJIUTOR.

Ilpaxmuueckas ~ paboma. Pemenue JKCTIEPUMEHTATBLHBIX 3ama4
«OIEKTPOIUTHUECKAS AUCCOLIUALIUSY.

10 TEMC|

Kucaopon u cepa
(9 gacog).

[lomoxkeHne KHcCIOpoJa W Cepbl B TMEPHOAMYECKOW CHCTEME XHMHYECKUX 3JIEMEHTOB,
CTpPOEHHE WX aTroMoOB. AimutoTpomnus Kuciaopoga — o030H. Cepa. AmmoTpomusi cepsl,
®usnueckue U xumuueckue coictBa. Haxoxnaenue B npupone. Ilpumenenue ceprl. Oxcu
cepei(IV). CepoBomopoanas u cepamcras kuciotel u ux comu. Oxcuna cepbi(VI). Cephas
Kkuciaora U ee conu. OKWCIHUTENbHBIE CBOWCTBA KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTHI
IIoHsATHE O CKOPOCTH XUMHUYECKUX peakuuil. Karanu3aropsl.

Hemoncmpayuu. ANNOTpONUsS KHUCIOPOJA U Cepbl. 3HAKOMCTBO C 00pa3laMH MPHUPOHBIX|
cynb(UI0B, CYIb(aTOB.

Jlabopamopnvle onvimeoi.
pacTtBope.

Ipaxmuueckas paboma. PemeHue sKCrepUMEHTANBHBIX 3amad 1o Teme «Kucmopon u
cepay.

Pewenue 3a0ay. BrAUCIeHUs M0 XUMHYECKUM YPAaBHEHUSM PEAKIMA MacChl, KOJUYECTBY
BEIIECTBA MM 00BEMa MO M3BECTHOH Macce, KOJMYECTBY BEILECTBAa WM 00BbEMy OJHOTO M3
BCTYTAIONINX WM MOTyYaIONINXCS B PEaKIINU BEIIECTB.

OKK1: Mecmopooicoenust cepbl U e€ cOeOUHeHUlL: HeOOIbULOE MECIOPONCOEHUe CAMOPOOHOU
cepul Ha FOoicnom Tumane na pexe Cesepnas Kenomma Pecnyonuxu Komu.

PacrnioznaBanue cynbdua-, cynbdur- W cynbdar-nOHOB B




A3zor u ocdop
(10 gacoB).

Ionoxenne azora u ¢ochopa B MEPHOTUYECKOW CHCTEME XUMUYECKAX DIIEMEHTOB,
CTPOEHHE UX aTOMOB. A30T, (hU3UUECKHe M XUMHUYECKHE CBOMCTBA, TTOJIYUYCHUE U TIPUMEHEHHE.
KpyroBopot a3ora B mpupoae. Amvuak. dOuznueckne W XMMHUYECKUE CBOMCTBA aMMMaKa,
nonyuenue, npumenenne. Comu ammonus. Oxcuabl azora(ll) u (IV). AzoTHas kucioTa u e¢
comi. OKHCITUTENBHBIC CBOWCTBA a30THOH KHCHOTHL. Pocdop. Ammorpornus docdopa.
®dusnueckre U xumuueckue cBoiictBa (ocdopa. Oxcua dochopa(V). OprodochopHas
KHCJIOTa U €€ COJi. MUuHepaibHbIe yA00peHus.

Hemoncmpayuu. llomydenne aMMuaka W €ro pacTBopeHme B Bone. (O3HakoMmIleHHE ¢
o0pasmamMu MPUPOTHEIX HUTPATOB, (hOCHaTOB.

JlabopamopHrvle onvimesr BzauMopeiicTBue coiieli aMMOHUs co Iernodamu. O3HAKOMIICHHE C
a30THBIMH H (POCHOPHBIMHU YIOOPEHUSIMHU.

Ilpakxmuueckan paboma. IlomydeHne amMMuaka W M3ydeHHe ero cBOMCTB. OmpenerneHue
MUHEPAJIbHBIX YI00PEHUIA.

OKK2: @ocghopumuvr Pecnyonuxu Komu.Mecmopooicoenue pocgopumos 6 bacceiine pek
Coiconvl, Boimu, na Tumane, Honapuom Ypane u Ilaii-Xoe.

Yraepon ]
KpeMHUii
(6 gacos).

Ilonoxenne yrnepoga W KpeMHHUSI B NEPUOAMYECKON CHCTEME XMUMHYECKHUX 3JIEMEHTOB,
CTpOCHHE HMX aTOMOB. YTJIEpO, auIOTPONHbIE MOAW(PHUKAINY, (PUIUUECKHE H XUMUUYECKHUE
CBOWCTBa yriiepoja. YTapHbBI ra3, CBOHCTBa U (PU3MOJOTMYECKOE JCHCTBHE HA OPraHH3M.
Yriekucnslid ras, yrojibHas KucioTa u ee coau. Kpyrosopot yriepona B npupoae. KpeMHui.
Oxcun kpemuusa(IV). Kpemuuesas xkucnota u ee conu. Ctexno. LlemeHT.

Jlemoncmpayuu. Kpuctauimyeckue pemeTky anMasa U rpadura. 3HaKOMCTBO ¢ oOpa3iamyl
NPUPOAHBIX KapOOHAaTOB M CHJIMKATOB. O3HAKOMIIEHHE C Pa3IM4YHBIMM BHIAMH TOILIMBA.
O3HaKOMJICHHE C BUAAMH CTEKIIA.

Jlabopamopnvie onvimei. (O3HAKOMJICHHE CO CBOWCTBAMH W B3aUMOIPEBPAIICHUSMHU
KapOOHATOB M rUApoKapOoHaToB. KadecTBeHHbIE peakuy Ha KapOOHAT- U CHIIMKAT- HOHBI.

Ipaxmuueckan paboma. llomydenme oxcupma yriepona(lV) m m3ydeHme ero CBOWMCTB.
PacnoznaBanue kapOOHATOB.

OKK3: Anmazvl — nepcnekmugol 0oowviuu ¢ Pecnyonuxe Komu.

OKK4:boromubie 6uo02eoyeH03bl KaK OCHOBHOU NOCMABWUK VelleKUcioeo 2aza 6 Pecnybnuke
Komu u npobnema coxparnenus 030108020 COSL.

OKK?5:Ilpouzsoocmeo cmpotimamepuanos 6 Pecnyonuxe Komu. Hcnonvzosanue mecmnoco
CHIPYAL.

OO0mue cBoiicTBa
METaJJIOB
(14 qacos).

[lomoxkeHne MeETAUIOB B TIEPUOJUYECKOH CHUCTeME XUMHUYecKux osnemeHtoB . U,
Menneneea. Metammnueckas cBsI3b. PU3NUECKHE W XMMHUUYECKHE CBOMCTBA MeTayioB. Ps
HanpsbkeHuit MetaiuioB. [lonstue o metammypruu. CriocoOs! nomydeHus MeTauioB. CriiaBbl
(cramp, dyryH, mopamtoMuHuE, Oponza). IIpoOiema O€30TXOMHBIX TPOM3BOJICTB B
METAJTypruy U OXpaHa okpy:karomieit cpepl. llenounsie Metamisl. [lomokeHue menoYHbIX
METaJIJIOB B IEPUOJUYECKON cHCTeMe U CTpoeHHe aToMoB. HaxoxneHwe B TpHpoOJE.
dusnveckrie ¥ XUMUYECKHe CBOMCTBA. [I[puMeHeHre MENOYHBIX METAUIOB U X COCTUHEHHIA.
[llenouHO3eMenbHBIE MeTaTbl. [lomokeHue MEeT0YHO3EMENBHBIX METAIIOB B MEPHOINYECKOMH
cucTeMe M cTpoeHue aromoB. Haxoxzaenune B npupone. Kanpimii u ero coeguHEHHS.
JKectkocTh BOABI W CHOCOOBI ee ycTpaHeHus. AmomuHud. l[lonoxkeHne anfOMUHHS B
MEPUOANYECKON CHUCTEME M CTpoeHHe ero aroma. Haxoxnenue B mpupozae. Ousndeckue Y
XUMHYECKHE CBOWCTBA ANMIOMHHHA. AMMOTEpHOCTh OKCHAAa W THAPOKCHIA aTIOMUHHUSL.
Kene3zo. [TonoxeHue xene3a B NEPUOAMUECKON CUCTEME U CTPOCHME ero atoMa. HaxoxxneHue
B npupozae. dusnueckne n XUMHUUECKHE CBOWCTBa *kene3a. OKCHIbI, THAPOKCUABI U COJIY
xenesza(ll) u xeneza(lll).

Hemoncmpayuu. 3HaKOMCTBO ¢ 00pa3aMy BaKHEHITNX COJIEH HATPHS, Kalws, TPUPOTHBIX|
COCIMHEHUN KalbLMsd, pydaMH Kelle3a, COCAMHEHUSAMH amtoMuHus. B3aumopeiictue
IIEJIOYHBIX, IIEIOYHO3EMENbHBIX METAIJIOB M AIIOMHHHMA C BOoAoM. CKuraHue jkene3a B
KHCJIOPOJIE U XJIOpE.

Jlabopamopnvie onvimei. llomyyeHne THAPOKCHIA ATIOMUHHUS M B3aUMOJEHCTBHE €ro ¢
kucnoramMu u  Imenodamu. llomydyenme rtuapoxcumoB kenesa(ll) wu  xemesza(lll) wu
B3aMMO/IEWCTBHE MX C KUCIOTaMH U MIEI0YaMHU.

Ilpaxmuueckas paboma. Pemenne dKCIEpUMEHTAIBHBIX 3a7ad MO TeMe «DIeMEHTH [A—
[TA-rpynn MEePUOANYECKOM TaOIHLIBI XUMUYECKUX 3JIEMEHTOBY. Pemenue
3KCTIEPUMEHTANBHBIX 3ajlad M0 TeMe «MeTalbl U UX COSTUHEHH».

Pewenue 3a0au. BpluucneHWs 10 XUMHYECKHMM YpaBHEHHSM Macchl, oObemMa WY
KOJIMYECTBA BELIECTBA OJHOTO M3 MPOAYKTOB pEaKIUH II0 MAacce MCXOJHOIO BEIECTBa,
00bEeMy MJIH KOJTMUECTBY BELIECTBA, COJEPKALIETO ONPEASIICHHYIO TOII0 MPHUMECEH.

OPI'AHUYECKASA XUMMUA (20 yacos).




6. IlepBonauyanbubl | [lepBoHaYanbHBIE CBENEHHUS O CTPOCHHH OpPraHMYECKHX BemiecTB. OCHOBHBIE MOJIOXKEHHS
e TMpeacTaBjieHMs] TCOPHH CTPOCHUS OpraHWdecKux coemmHeHmid A. M. byTiepora. M3zomepus. YmporeHHas
00 opraHm4eckuy Kiaccu(UKaIHs OPraHUUECKUX COSANHEHUH.
BelllecTBax
(2 gaca)
7. YriaeBogopoabl IIpenenbubie yrieBogopoabl. MetaH, 3TaH. DuU3MUECKME MU XHMHUYECKHE CBOMCTBA.
(4 yaca). IIpumenenue. Henpenenbuele yrieBogopoasl. OTuineH. druznueckue 1 XUMUYECKHUE CBOMCTBA.
IIpumenenne. AnetwieH. JlueHoBble  yrieBogopoabl. lloHATHE 0  LUMKIWYECKHX|
yraeBomoponaax (Iukioankansl, 6enszon). [Ipupoansie ucrounnku yrieBogopoaoB. Hedts u
NPUPOAHBIN Ta3, NX MPUMEHEHHE. 3aluTa aTMOC()EpPHOTo BO3AyXa OT 3arpsa3HEHUsL.
Jlemoncmpayuu. Moaenu MONeKyJ OpraHMYecKUX COeAMHEHUN. ['opeHne yrieBogopoaoB Y
oOHapyXeHHe MPOAYKTOB UX ropeHus. KauecTBeHHble peaknny Ha 3TrieH. O0pa3ubl HeQTH U
MPOAYKTOB HX MEepepadOTKH.
Jlabopamopnvie onvimsl. ITUIEH, €T0 TOIyYeHHEe, CBOICTBA. ALICTHIICH, €T0 HOITy4eHHE.
Pewenue 3a0au. YcraHoBieHHe TpocTelrnei (opMyIsl BEMIECTBA IO MAaCCOBBIM JIOJISIM|
AJIEMEHTOB.
OKK6: I'azoobpasnvie yenesodopoowt Pecnybnuku Komu. Jlooviua npupoonozo 2asa.
OKK7:Kokcyrowuecs yenu Pecnyonuxu Komu, ucnonvzoganue ux 6 memannypeuu. JJobviva u
ocobennocmu 81006 Heghmu, dodvisaemotl 8 Pecnybnuxe Komu.
8. Cnuprtsl (2 yaca).| OpHoaroMHBIE chUpTH. MetaHon. Jrtanon. Ousmyeckue cBoiicTBa. Duzmonorumyeckoe
JieficTBHe CIIUPTOB Ha opranusMm. [Ipumenenue. MHOroaToMHble CIUPTHI. DTUICHTIUKOJIb.
I'muuepun. Ilpumenenue.
Hemoncmpayuu. KonmdecTBeHHBIN OMBIT BBIIEICHHUS BOAOPOAA W3 DTHUIIOBOTO CITHPTA.
PacTBOopenue aTuioBoro cmnupra B Boje. PacTBopeHue rimuepuHa B Boje. KauecTBeHHBIE
peaxIui Ha MHOTOATOMHBIE CITUPTHI.
9. KapGonoBsbie MypaBeuHass W ykcycHass Kuciaotel. ®Dusmueckue cpoiicTBa. Ilpumenenue. Bricmue
Kuca0ThL Kupbl | kapOoHOBBIe KHCIHOTH. CTeapuHOBas KucioTa. JKUpbBl — TPOAYKTHl B3aUMOJICHCTBUS
(3 gaca). TJUIEPHHA W BBICIIMX KapOOHOBBIX KHCIOT. Poib HpOB B mpolecce oOMeHa BEIIECTB B
opranusme. KanmopuitHOCTb XKHpOB.
Lemoncmpayuu. TlonyyeHue U CBOMCTBAa YKCYCHOM KHUCIOTHL. MccrnenoBaHue CBONCTB
JKUPOB: PACTBOPUMOCTH B BOJIE M1 OPraHMUECKHUX PACTBOPUTEISIX.
10. YriaeBoanbl I'mroko3a, caxapo3a — BaXHEHIIME MPEIACTABUTENM YriieBoJoB. HaxoxaeHue B mpupoJE.
(2 gaca). ®dortocunTe3. PoIb TIIFOKO3BI B MUTAHUU U YKPEIUIEHUU 310POBbi. Kpaxman u memmono3a —
npupoiHbIe IonuMepsl. Haxoxaenue B mpupoge. [Ipumenenne.
Jemoncmpayuu. KauecTBeHHBIE peaklIMy Ha TIIOKO3Y M Kpaxmall.
11. Beaxkn Benku — oOwuononumepsl. CocraB OenkoB. DyHkiuu OenkoB. Ponb OElKOB B MHUTAHUU.
(4 gaca). [onstus o depmentax u ropmoHax. IlomuMepbl — BBICOKOMOJIEKYIISPHBIE COETUHEHHS,
ITomuatunen. Ilomunponunen. IlonuBununxnopun. IlpuMeHeHune nonumepoB. Xumus U
310poBbe. JIekapceTBa.
Hemoncmpayuu. KadectBeHHbIe peaknun Ha Oenok. O3HaKOMIIEHHE ¢ 0Opa3lamMu u3enui]
13 TOJIMATHIIEHA, TTOJTUIPONHIISHA, TOJWBUHIIIXJIOPUA.
12. AJIbJIerubl CtpoeHne W poOJIb albJETHIOB, HCIOJB30BAaHHUE B HAPOJHOM XO3SMCTBE. XUMHUYCCKHE
(2 gaca). CBOICTBA aJIbJIETH/IOB.
2. TemaTH4yeckoe NJIAHUPOBAHUE.
2.1. TemaTu4eckuii MiaaH.
No HaumeHnoBanue pa3nenos u TeM KonnuecTBo yacos
pazzae Bcero IIpaktuuec | KoHTpo
na/ KHe JIbHBIC
TEMBI paboThI. paboThI
1 rox o0yuenns. 8 kaacc.(70 u/ron; 2 u/Heneno)
HEOPI"AHMYECKA X1MUA
1 IlepBoHayabHbIe XUMHUYECKHE TOHATHS Th 18 I.p.- 2 K.p.-1
1.1 XuMHus KakK 4acTb ecTtecTBo3HaHus. [loHsTHE O BelecTBe 1
1.2 [epedens 1abopaTopHOro 00OPYIOBAHHSA, €TO PA3HOBHIHOCTH. 1 1
Ilpakmuueckan paboma Nel. TIpaBuia TeXHUKN 6€30ITaCHOCTH TIPH
pabote B xumuueckoM kabuHere. O3HaKOMIICHUE C JTa0OPaTOPHBIM
o0opynoBaHueM
1.3 Yucteie BemecTBa U cMecH. CrtocoObI pasieleHus] cMecei 1




14 IIpakTrueckoe UCIIOIb30BAHKE Pa3ICIICHUS CMECEH. 1 1
Ilpakmuueckan paboma Ne2. OuncTka 3arpsA3HECHHON TTOBAPESHHOHN COJTH
Th
1.5 Du3znueckre U XUMUUYECKHUE SIBJICHUS 1
1.6 ATOMBI 1 MOJIEKYJIBI. ATOMHO-MOJIEKYJISIpHOE yueHne. BemecTsa 1
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS
1.7 [TpocThie U cI0KHBIE BelecTBa. XUMHUUECKUH SIEMEHT 1
1.8 S3bIK XUMUU. 3HAKW XUMHUYECKHUX 3JeMeHTOB. OTHOCHTENbHAs aToMHast | 1
Macca
1.9 3aKoH MOCTOSTHCTBA COCTABA BEIIECTB 1
1.10 OTHOcHTeNbHas MOJIEKYJIsipHas Macca. XUMUUecKue HOopMyJIbl 1
1.11 MaccoBas 10711 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUU 1
1.12 BanentHoCTh XMMHUYECKUX 351eMeHTOB. OmpeeneHre BaIeHTHOCTH 1
AJIEMEHTOB 10 (opMyIIaM WX COeTMHEHHH
1.13 CocrapiieHne XUMHIEeCKUX (DOPMYJT IO BAJICHTHOCTH 1
1.14 3aKoH COXPaHEHHUs Macchl BEIECTB. XUMUYECKHE YPaBHEHU 1
1.15 Knaccudukanms XuMHUYECKIX peaKIUid MO YUCITY U COCTaBy HCXOAHBIX U | 1
MOJTyYEHHBIX BEIIECTB
1.16 Mons — eIWHHIIA KOJTHYECTBA BemecTBa. MolisipHas Macca 1
1.17 BbruuciaeHus o XMMHUUECKUM YpaBHEHHSIM peakiuii. O0001meHue 1
MIEPBOHAYAJILHBIX XUMHUYCCKUX MMOHSITHH
1.18 Konmponvuasa paboma Nel. IlepBoHavanbHble XUMUYECKHE TOHATHS 1 1
2 Kucaopon 5 ILp.-1
2.1 AHanu3 KOHTPOJIbHOM paboThl. Kucnopo, ero odimas xapaktepuctika u | 1
HaxokeHue B pupoze. [lonydyenne Kucaopoaa
2.2 CsoiictBa kucnmopona. Oxcugsl. [Ipumenenne. DKKI1: Oxonoeuueckoe | 1
cocmosiHue ammocepwl 8 2. Coikmblgrape.
2.3 KpyroBopot kucnopoza B Ipupojie 1 1
IIpakmuueckaa padoma Ne3. 11onydeHne u cBOWCTBA KUCIOPOIa
Th
24 Bo3znyx u ero cocras. 3anmmra aTMOCc(hEpHOTO BO3/IyXa OT 3arpsi3HEHHS 1
25 ['openuie u MesieHHOE OKUCTIeHNE. TermnoBoi 3PPEeKT XMMUIECKUX 1
peaxkuui
3 Bonopon 3
3.1 Bonopog, ero o01iast xapakTeprCcTHKa U HAXOXKICHHUE B TIPUPOJIE. 1
ITosnyyenue Bojopoaa
3.2 CsaoticTBa Bojopojia. [Ipumenenue 1
3.3 [ToBTOpenue u 0606menne o remam «Kucmopoa», «Bomopoa» 1
4 PactBopsbl. Boxa 7 M.p.-1 K.p.-1
41 Bona — pactBoputeins. PactBopsl. HachlllieHHbIE M HEHACHIILICHHBIE 1
pactBopbl. PactBopumMocTs BemiecTB B Boje. DKK2: 3anacer uucmoii
600bl U MUHEPATbHBIX UCMOYHUK08 8 Pecnybnuxe Komu.
4.2 KonnenTpanyist pactBopoB. MaccoBasi J1oJisi pacCTBOPEHHOTO BEIIECTBA 1
4.3 Posib pacTBOpOB B )XM3HU YEIOBEKA. 1 1
Ilpakmuueckasn paboma Ne4. IIpurotoBineHue pacTBOPOB CoJei ¢
OTIpeJIeIEHHON MacCOBOM J0JIell pacTBOPEHHOTO BEIIECTBA
Th
4.4 Boma. MeTos! onpenesieHus CocTaBa BOJIBI — aHAIW3 U CHHTE3. Boma B | 1
NPUPOJIE U CIIOCOOBI €€ OUUCTKU
45 dusnueckue U XUMUUECKHUE CBOMCTBA BOJEL. 1
4.6 Kpyrosopot Bojst B mpupoze. O6obmenune «Kuciaopoa. Bogopos. 1
PacTBOpbI»
4.7 Konmponvuasn paooma No2. Kucnopon. Bomopos. PactBopst 1 1
5 OCHOBHBIE KJIACCHI HEOPraHMYECKUX COeTUHEHMIT 10 I.p.-1 K.p-1
5.1 Amnanu3 KOHTposbHOU paboTel. Oxcunel. Knaccudukarms. 1

Howmenxknarypa. duznueckue 1 XUuMUUYECKHUE CBOMCTBA OKCHIOB.
[Tonyuenue. Ilpumenenue.

OKK3: Okcudvl - 6oxcumvl —nepcnekmugnvie 0/ UCHOIb30SAHU
nosesnvle uckonaemvie Pecnyonuxu Komu.




5.2 Ocnopanus. Kinaccudukanus. Homenknarypa. [onydenue 1

53 dusnueckre 1 XUMUYIECKHE CBOIICTBAa OCHOBaHUM. Peakiius 1
HeUTpanu3aiu

5.4 Kucnotsl. Knaccudukanus. Homenknarypa. @usnueckue u xumudeckue | 1
CBOMCTBA KHCIIOT

55 Comn. Kmaccndukanusa. Homenknarypa. 1

5.6 Croco6sr momyuenus coneit. OKK4: Coau, dobwieaemvie 6 Pecnybnuxe | 1
Komu. Hcmopus, nepcnekmugbl Cepé208cKk020 MeCmOopoiCcOeHUs COU.

5.7 Du3nuecKue U XUMUYECKUE CBOMCTBA COJIEH. 1
OKKS:. Xumuueckuii cocmae nous Pecnybonuxu Komu. Hcnonvsosanue
MUHEPATILHBIX YOOOpeHUll.

5.8 I'eneTnveckas CBS3b MEXKIy OCHOBHBIMH KJIaCCaMH HEOPTaHUYEeCKUX 1
coequaeHM. O000meHne «Kitacchl HeOpraHMIeCKHX COeTMHEHUID

5.9 Tumnosble 3a1a4y Ha KJIACChl COEANHEHUH. 1 1
Ilpakmuueckaa padoma Ne5. Penienue sKCIepUMEHTANBHBIX 33724 M0
TeMe «OCHOBHBIE KIacChl HEOPTraHUYECKUX COSAUHEHHUN Thb

5.10 Konmponvuasa pavoma Ne3. «Kitaccel HEOPTraHWYECKUX COSAMHEHUN 1 1

6 Iepuoguyeckuii 3aK0H U MEPUOAUYECKAS CHCTEMA XUMHYECKUX 8
yjemeHTOB. CTpOeHHe aToMAa

6.1 AHanm3 KOHTpoJIbHOU paboThl. Kinaccuukanms XuMHYeCKIX 1
seMeHTOB. AMGOTEpHBIE COeTMHEHUSI.

6.2 [Tepnonnuecknii 3akoH [I. 1. MeHmeneeBa 1

6.3 [epuoanueckast Tabauna XuMAYecKuX 3aeMeHToB. [ pynnst u mepuonsr | 1

6.4 Crpoenue aroma. CoctaB aTOMHBIX siiep. M3oTombl. XuMudeckuit 1
3JIEMEHT — BHJ] aTOMa C OJMHAKOBBIM 3apsI0oM sapa

6.5 CtpoeHue 3MeKTPOHHBIX 000JI09eK aTOMOB TIepBhIX 20 37IeMEHTOB 1
nepuonuyeckoit cucremsl 1. . Menneneea. CoBpeMeHHas
(bopMynHpOBKa MEPHOANIECKOTO 3aKOHA

6.6 CocTtosiHUE 31eKTPOHOB B aToMax. [leproandeckoe n3MeHeHne cBOUCTB | 1
XUMHAYECKHX JIEMEHTOB B IEPUOJaX M INIaBHBIX HOATPYIIAX

6.7 3HaveHHE MTePUOTNIECKOTO 3aKoHa. JKU3Hb 1 fnesTensHocTh [, U. 1
Meneneesa.

OKKG6:. 3anacet ocnoguvix snemenmos mabnuywt /[. Menoeneesa 6
Pecnybnuxe Komu: banvueonocuueckue pecypcul, npeocmasiieHubie
MEPMANbHLIMU U MUHEPATLHBIMU 600AMU PASTUYHOU KOHYEHMPAyuu u
cocmasa, ceposo0OPOOHBIMU 2PA3SAMU U CANPONeNesbIMU ULAM.

6.8 [ToBTopenue u 0600menue «llepronnyeckuii 3aKOH U MePUOINIECKast 1
CHCTEMa XMMUYECKUX DJIEMEHTOBY

7 Ctpoenue BemecTB. XUMHYECKas CBA3b 9 K.p-1

7.1 OJEeKTPOOTPHLATEILHOCTh XUMHUECKUX 3JIEMEHTOB 1

7.2 KoBaneHnrtHas cBsi3b 1

7.3 [TongpHas u HenoJsipHas KOBAJICHTHBIE CBSI3U 1

7.4 HWownHast CBsI3b 1

7.5 Kpucrannmaeckue penieTku 1

7.6 BanentHocTh 1 crenens okucienus. [IpaBuna onpenenenus creneHen 1
OKHCJICHHSI 3JIEMEHTOB

7.7 OKHCINTETHPHO-BOCCTAHOBHUTEIBHBIE PEAKITUI 1

7.8 O60061menune «Ileproanyeckas cucTreMa XUMUYECKHUX 3JICMEHTOB. 1
Crpoenue atoma

7.9 Konmponvuaa padoma Ned. «Ilepnonudeckasi CHCTEMA XUMHUYECKUX 1 1
aeMeHTOB. CTpOeHHE aToMay

8 3akon ABoragpo. Moasipubiii 00beM ra3on 3

8.1 AHanu3 KOHTPOJIbHOU paboThl. 3akoH ABOraapo. MossipHbIi 00beM 1
ra3oB

8.2 OtHocHUTeNbHAsI INIOTHOCTH Tra30B 1

8.3 OO0BEeMHBIC OTHOIICHHUS Ta30B PH XUMUICCKHUX PEAKITHSIX 1

9 I'ajiorennl 8 I.p.-1

9.1 [TonoxeHne raoreHoB B MEPUOINIECKON TaOIUIE U CTPOSHHUE MX 1

aToMoB. XJop. PU3NYECKUEe U XUMUUECKHE CBOMCTBA XJIOpa.
IIpumenenue.




OKK7: Xmop — Kak OCHOBHOU aKmueHwlli U ONACHBLL daceHm 8
npoussoocmee bymacu na Monou- JIIIK.

9.2 Xnoposogopoz. [lonydenue. Pusndeckue cBocTBa 1
9.3 CousiHasi KHCJIOTa U €€ COJU 1
9.4 CpaBHUTENBHAS XapaKTEPUCTHKA FaJIOTEHOB 1
9.5 CBolicTBa COJITHOM KHCITOTHI. 1 1
IIpakmuueckas paboma Ne6. Ilonyderne CONTHON KUCIOTHI U €€
CBONCTBA Th
9.6 Hon u cpaBHUTENbHAs XapaKTEPUCTHKA rajoreHoB. MHeprHble Tasbl | 1
DKKS: Hoo- muxposnemenm, codepowcanue KOmopozo 6 NpupooOHol
cpede U 600e HEOOCMAMOUHO Ol NOMpebieHUss  4el08eKOM.
Ipogunaxmurxa nedocmamra 1i00a 8 payuoHe 4ei08exd.
9.7 DTOp M €ro COeAMHEHUS. 1
9.8 bpoMm u ero coenHeHus1. 3HAUYCHUS COCAMHEHUI OpoMa. 1
HToro 72 IL.p.- 6 4
Ne HaumenoBanue pazaenoB U TeM KoaunuecTBo yacos
pasne Bcero IIpaktnuec | KonTpo
bt KHe JIbHBIE
paboThL. paboThI
2 rog o0yuenus. 9 kiacc.(68 u/rox; 2 u/neneno) Heoprannyeckas xumusi- 50 4acos.
1 DJIeKTPOJTUTHYECKAST THUCCOIUALTNS 10 I.p.-1 K.p.-1
11 ONEKTPOIUTHI U HEBNEKTPOIUTHL. DIEKTPOIUTHUECKAS JUCCOITUAITHS 1
BEILIECTB B BOJHBIX PACTBOPAX. Th
1.2 DNEKTPONUTHYECKAs! TUCCOITHAIIHS KHCIIOT, EI0YeH U COJEH. 1
1.3 Crabble B CHIbHBIC IEKTPOIUTHL. CTeleHb JUCCOIHAIIN. 1
14 Peakiuu nonHoro ooMeHa. Y CJI0BUS IPOTCKaHMS PEaKI[i HOHHOTO 1
oOMeHa.
1.5 CocTaBiieHue peakiuii HOHHOTO 0OMeHa. 1
16 OKHCINTETFHO-BOCCTAHOBH-TENbHBIE peakiiu. OKHUCIeHne U 1
BOCCTaHOBJICHUE.
1.7 CocrapieHne OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHI. 1
1.8 I'maponms conert. O600IIeHNEe «DNEKTPOIUTHIECKAS UCCOIHAIINSD) 1
19 IIpunnun cocrasnenus peakunii OBP. Ilpakmuueckan padboma Nel. 1 1
Penrenue sxciepuMeHTAIBHBIX 32124 M0 TeMe «DJEKTPOIUTHIECKAs
JUCCOLMALs» Th
1.10 Konumponvnas paooma Nol. «QNEKTpOIUTHYECKAS TUCCOLIMALIMS 1
2 Kucsiopon u cepa 9 I.p.-1
2.1 AHanu3 KOHTpoJIbHOU paboThl. [1onokeHre KUCIOpo/ia U Cephl B 1
NEPUOJMUECKON CHCTEME XUMHUECKUX 3JIEMEHTOB, CTPOCHUE HX aTOMOB.
O30H — ajutoTponHas Moau(UKaLUs KHCIOPoaa
2.2 Cepa. Amtotponus cepbl. PU3ndecKre U XUMUYECKHE CBOMCTBA CEPBHI. 1
IIpumeHeHue.
OKKI: Mecmopooacoenuss cepvi u e€é coedurenuil. HebOabUIOE
MecmopodcoeHue camopoonou cepvl Ha FOocnom Tumane Ha peke
Cegepnasn Kenvmma Pecnybauxu Komu.
2.3 Cepooaopoa. Cynabbhuabt 1
24 Cepnucrtslii ra3. CepHucTasi KHCIIOTA U €€ COJIU 1
25 Oxcun ceprl(VI). CepHast KMCIIOTa U €€ COIH 1
2.6 OKHCINTENBHBIE CBOWCTBA KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI 1
2.7 [IpuHIHI pemeHns SKCTIEpUMEHTANBHBIX 337]ad Ha KUCIOPO/I. 1 1
Ilpakmuueckasn paboma Ne2 Penienne SKCIIEpUMEHTATBHBIX 33724 110
teMe «Kucnopona u cepa» Th
2.8 [lonsTHE 0 CKOPOCTH XUMHYECKHX peakuuid. KataninuzaTopsl 1
2.9 Brrurcnenus mo XuMHU4eCKUM ypaBHEHHSIM PEaKIiil Macchl, Konndectsa | 1
BelecTBa Wi 00beMa 10 U3BECTHOI Macce, KOJTMYECTBY BEIIeCTBA WITH
00BbEMy OHOTO U3 BCTYNHBIIMX WM MOTYYAIOLUIUXCS B PEAKLIUH
BEILIECTB
3 A3zot u docdop 10 I.p.-2




3.1 [Tonoxxenue azora u Gochopa B IEPUOIUICCKON CHCTEME XUMHUUCCKHUX 1
3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T. CBOICTBA, IPUMCHECHHE.
DKK2: Docghopumot Pecnyonuxu Komu.Mecmopooicoenue
gocgopumos 6 baccetine pex Coviconvi, Boimu, na Tumane, Ilorapuom
Ypane u Ilati-Xoe.

3.2 Awmmuak. Ou3nueckre U XUMU4eckue cBoiictea. [Tonmyuenue, 1
NpUMEHEHHUE

3.3 Ilpakmuueckan paboma Ne3 1 1
Tlomyyenne aMMuaKka U U3y4eHHE €ro CBOMCTB Th

3.4 Cosn aMMOHUS 1

3.5 Oxkcup azorta(ll) u okcua azota(lV) 1

3.6 A3OTHAasi KUCIIOTA U €€ COJIH 1

3.7 OKucaNTEeThHBIE CBOWCTBA A30THOM KHCIIOTHI 1

3.8 dochop. Amnorponus pochopa. CeoiictBa hochopa 1

3.9 Oxkcun docdopa(V). OprodochopHast KUCIOTA U €€ COJIH. 1
MusnepainbHble ynoOpeHust

3.10 Bunbl MUHEpaTBHBIX yIOOPEHHIA. 1 1
IIpakmuueckan paboma Ne4d OnpenerneHne MUHEPAITFHBIX YI00pEeHUH
Th

4 Yriepoa M KpeMHH# 7 Ip.-1 K.p-1

4.1 [lomosxenue yriepoaa u KPeMHHUS B IEPUOINIECKON CHCTEME 1
XUMHYECKHX 3JIEMEHTOB, CTPOSHHE UX aTOMOB. AJIIIOTPOITHBIE
MoaU(UKALIUY YTIIepoa.
OKK3: Anmazvl — nepcnekmugul 0oowviuu ¢ Pecnyonuxe Komu.

4.2 XuMHYecKHe CBOICTBa yraeponaa. Ancoponus 1

4.3 YrapHbIii Ta3, CBOMCTBA, PU3HOIOTHUSCKOS ACHCTBHE HA OPTaHU3M 1

44 Yriekucnslit ra3. YrosbHas KUCIOTa U €€ COJIH. 1
OKK4:Bboromuvie 6uo2eoyenos3vt Kak 0CHOSHOL NOCMABUUK
yenexucnoeo eaza 8 Pecnybnuxe Komu u npobrema coxpanenus
030H08020 CllOA.

4.5 I'moGanbHas posib OKCHIOB M COSAMHEHHH YTIIepoia. 1 1
Ilpakmuueckasn paboma Ne5 Ilonyuenue oxcuaa yrepoaa(lV) u
n3y4eHue ero cBoicTB. PacriosnaBanme kapoonatos Th

4.6 Kpewmnwii u ero coenuaenus. Crexio. Llement. O600menne 1
«HemeTamibn.
OKK35:Ilpoussoocmeo cmpoiimamepuanog 6 Pecnyonuxe Komu.
Hcnonvzosanue mecmnozo coipbsi.

4.7 Koumponvuas paboma Ne2, 1 1
«Hemeramuibny

5 O0mme cBOMCTBA METALIOB 14 I.p.- 2 K.p—-1

5.1 AHanu3 KOHTPOJIbHOH paboThl. [lonoxkeHre MeTamioB B nepuoandeckon | 1
cucteMe xumuaeckux ayemeHToB /. 1. Menaeneea. Metamnaeckas
cBsi3b. DU3NYECKUE CBOWCTBA METAJUIOB

5.2 XHMMHYECKHE CBOMCTBA METAJIIIOB. Psi1 HaNIpsKEHUH METalioB 1

5.3 [onsaTne o Metamurypruu. CriocoOsl mony4yeHus: MeTajuioB. [Ipobnembl 1
0E30TXOIHBIX MTPOU3BOJICTB B METAILTYPTHH U OXpaHa OKPYIKArOIIEH
cpeibl

5.4 CnnaBbl 1

5.5 enounsie metasutbl. Haxoxaenue B npupoae. dusnueckue u 1
XHMHUUYEcKUe cBoiicTBa. [IpuMeneHue

5.6 [lemouHo3emenpHBIE MeTaLTbl. Haxoxnenue B mpupone. Kanpumii u ero | 1
COCIMHEHHS

5.7 2KecTkocTh BOJIBI M CITOCOOBI €€ YCTPaHEHHSI 1

5.8 Amomunnii. Haxoxnenue B mpupojie. CBoiCTBa aIIOMUHUS 1

5.9 AMDOTEpHOCTh OKCHJIa U THAPOKCHIA ATFOMHHUS 1

5.10 Ilpakmuueckasn paboma Ne6 1 1
Pemienue sxcriepuMeHTaNbHBIX 3a4a4 1o TeMe «neMeHTsl IA—IITA-
TPy MEPUOANYECKOI TaOIUIIBI XUMHUYECKUX FIIEMEHTOBY
Tb

5.11 Kenezo. Haxoxpaenue B mpupoje. CBONCTBA kele3a 1




5.12 Oxcunsl, ruapokcuabl u coiu xxeiesa(ll) u sxenesa(Ill). O6oOmeHNME 1

«MeTajuib»
5.13 Ilpakmuueckan paboma Ne 7 PeirieHue SKCIEPUMEHTANBHBIX 3aqad o | 1 1
TeMe «MeTaibl ¥ UX COEIUHEHUS» Th
5.14 Koumponvnas paboma Ne3. 1 1
«MeTayub»
Opzanuueckasn xumus -20 uacos.
6 IlepBoHaYaabHBIE MPEICTABJIECHHS 00 OPraHMYECKHUX BENIECTBAX 2
6.1 AmHanu3 KOHTpoJIbHOU paboThl. [lepBoHavanbHbIe cBeeHHs O cTpoeHnu | 1

opraHnyecKux BemecTB. OCHOBHBIE MOJIOKEHUS TEOPUH CTPOCHUS
opranudeckux coeauHenuii A. M. bytieposa

6.2 N3omepust. YnpoieHHast KJIacCU(UKAIIS OpraHUYECKUX COCTMHCHUH 1
7 Yri1eBo10po/ibl 3
7.1 [IpenensHbie yrieBogopoasl. Metan, 3TaH. Ou3ndeckue u xumudeckne | 1

cBoiicTra. [IpumMeHeHHe.
DKKG6: I'azo06pasznvie yeneso0opoodwvt Pecnybnuxu Komu. [obviua
nPUpoOHO20 2asa.

7.2 Hemnpenenpabie yraeBomopoabl. OtuineH. Ou3ndeckrne 1 XUMHYECKHe 1
cBoiicTBa. [Ipumenenue. AnerusneH. J[MeHOBBIE YTIIEBOIOPOIBI.
[ToHsITHE O MUKIMYECKUX YTIEBOI0POJIaX

7.3 [IpupomHbIe NCTOYHHUKH YTIeBOI0ponoB. [Ipupomnsrii ra3. Hedrs. 1
3amuTa aTMOC(EPHOTO BO3/yXa OT 3arpsI3HEHHS.
OKK7:Koxcyrowuecs yenu Pecnybauxu Komu, ucnonvzosanue ux 6
memannypeuu. J{obviua u ocobenHocmu 8u0os8 Heghmu, 00ObIBaeMOl 8
Pecnybauxe Komu.

8 Cnuptsl 2
8.1 OpnnHoaToMHbIe criupThl. MeTanou. DtaHoi. Pusnonoruueckoe aericteue | 1
coupToB Ha opraHusM. [lpumenenne
8.2 MHoroaromMHble CIUPTHL. DTHICHTINKOIb. | niiepun. [Ipumenenne 1
9 Kap6oHoBble KHCJI0THI. ZKHpBI 3
9.1 MypaBbuHasi ¥ YKCyCHas KUCJIOThL. IIpumenenue 1
9.2 Bricmme kapOoHOBbIe KMCIOTHL. CTeapuHOBAasi KUCIIOTA 1
9.3 Kupsl. Pons sxupoB B iporiecce 0OMeHa BEIECTB B OpraHU3Me 1
10 YriaeBoanl 2
10.1 I'moko3a, caxapoza. Haxoxxnenue B mpupose. Ponb rimoko3sl B mutanuu | 1
U YKPEIJICHUH 3/I0POBbSI
10.2 Kpaxman, nemntonao3a — npupogHble noauMepsl. [lpumeneHne 1
11 beaku. [oaumepsl 4
111 benkn — Ouononumepsl. CoctaB 6enkoB. Posib 6€IKOB B IMUTaHUH. 1
11.2 buonornueckas pons 6enkoB. [Ipunmun cuate3a 6enkos. [lorsTre o 1
¢depmenTax u ropmoHax [lomumepsl — BBICOKOMOJIEKYIISIPHEIE
coeaunenust. [lommytunen. [lonmunponunen. [lonuBHHUIXIIOpUA.
IIpumeHeHue
11.3 3HaueHNe MOJIMMEPOB B COBPEMEHHOM MHpE. Y THIIN3aIUs TIOJTHMMEPOB. 1
11.4 Xumus v 310poBhe. JIekapcTBa 1
0060061meHne «Opranndeckas XUMUsD)
12 Anvoezudwt 2
12.1 Cmpoenue u poav anvoe2udos. 1
12.2 XHUMHYECKHAE CBOMCTBA AJILIETHUIOB 1
HTroro 68 IL.p.- 7 K.p—3

Coxpawenus u ycioeHvle 0003Ha4eHUsI 8 MAOIUYAX.
K.p. - koHTpOJNIBHBIE, 3aHATHs, [L.p. - IpakTHYECKUE 3aHATHUS.

2.2. XapaKTepuCTHKA OCHOBHBIX BHIOB JAeATCIbHOCTH CTY/ICHTOB.

Ne Paznenst XapakTepUCTHKA OCHOBHBIX BU/IOB JIeSITEIbHOCTH
n/n MPOrPaMMBbI
1 OcHOBHEBIE Paznuuate mnpeaMeTsl HW3yYEHHUS ECTECTBEHHBIX HAyK, TIOHATHA «aTOMY,
MOHATHUS XUMHUU «MOJICKYJIa», «XUMHYCCKUN DIIEMEHT», «HOH», «YACTUIAY, «HHIEKCY», «K03(pdummeHT,
(YpOBEHb aTOMHO | «CXeMa XMMHUYECKOH peakIum», «ypaBHEHHE XUMUYECKOH peakuuny. HabmomaTe cBORCTBa




— MOJICKYJISIPHBIX
TIPEICTaBIICHNI )

BEIIECTB M WX HM3MCHEHHS B XOJ€ XHMHYECKHUX peakiui, Qusndeckne M XUMHICCKHE
MPEBpAIICHNAs HM3yYaeMBIX BEIIECTB. YUYHUTHCS MPOBOAUTH XUMHYECKHH OSKCIIEPUMEHT.
HccnenoBarh cBoiCTBa M3y4aeMbIX BemiecTB. CoOMIOAaTh MpaBmiia TEXHUKH 0€30ITaCHOCTH.
Omnpenenars NOpU3HAKK XUMHYECKUX pEAKIUH, OTHOCUTENIBHYIO AaTOMHYIO Maccy H
BaJICHTHOCTP 3JIEMEHTOB, COCTAB MPOCTEHIINX COSAMHEHUH 0 X XUMHUIECKUM (HOpMyIIaM.
®DuKCUPOBATh B TETPAIN HAOIOIAEMbIC IPU3HAKM XUMHUYCCKUX PEAKITHIMA,

[Tepuoanueckuit
3aKOH U
MIePUOTICCKAs
cucTeMa
XAMHYECKHX
anemenToB J[.1.
Menpeneena.
Crpoenue atoma

Knaccudpunupoarb HU3ydeHHBIE XUMHUYECKHE OJJIEMEHTBI M WX COCAMHCHUS.
CpaBHHTH CBOWCTBAa BEIIECTB, NPHHAMISKAMNX K pa3HBIM KiaccaM, XHMHYCCKHE
AJEMEHTBl PAa3HBIX TIpyHN. YCTAaHaBIWMBATh BHYTPU- W MEXKIPEAMETHBIE CBS3H.
®opmynupoBark nepuoaundyeckuil 3akon J[.M. MenpeneeBa W pacKpblBaTb €r0 CMBICIL.
XapakTepu3oBaTh CTPYKTYpY Iepuoandeckoi Tabmuipl. Pasnuuath mepuonsl, A- u b-
rpynnbl. OOBACHATh (U3NIECKHUA CMBICT TOPSAKOBOIO HOMEpa XWMHYECKOTO DIIEMEHTa,
HOMEPOB TPYMIBI U MEPUOJA, K KOTOPBHIM 3JIEMEHT MNPUHAJICKUT B MEPUOIUUYCCKON
cucreme /.M. MeHnaeneeBa; 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB AJIEMEHTOB B Mpeneiax
MajblX NepuonoB U A-rpymm. PopMylIHpoBaTh ONPEACICHUS MOHATUH «XUMHUYECKHIM
3JIEMEHT)», «IOPSAJIKOBBI HOMEp», «MacCOBOE YHCIIO», «HU30TOIbI», «OTHOCHTEIbHAsS
aTOMHAsT Macca», <«3JCKTPOHHAs 000JIOUKa», «3JICKTPOHHBIN CJoi». ONpenesiarTh Yucio
MPOTOHOB, HEWTPOHOB, JJIEKTPOHOB y aTOMOB XUMHUYECKHUX JJIEMEHTOB, HCHOJb3Ys
nepuoandecKyro Tabnuiry. COCTaBISTh CXEMBI CTPOSHHS aTOMOB INEpBBIX 20 3JIEeMEHTOB
MEPUOJUYECKON CUCTEMBI 3JIEMEHTOB. JlenaTh yMO3aKIIOUEHUE O XApaKTEPE H3MEHEHUS
CBOMCTB XMMHUUYECKUX 3JIEMEHTOB C YBEJIMYEHUEM 3apsioB aTOMHBIX saep. McciaegoBaTh
CBOIiCTBa M3y4yaeMbIX BemiecTB. HaOmromaTe ¢u3ndecKkue W XUMHYECKHE IMPEeBpAIICHUS
U3ydaeMbIX BemecTB. OMNUCHIBaTh XWMHUYECKHE pEaKIWH, HaON0IaeMble B XOJe
JKCIICPUMEHTA. Y4acTBOBaTh B COBMECTHOM OOCYXKICHUHU PE3yJIbTaTOB OIBITOR.

Crpoenue
BEIIIECTBA.
Xumuueckas
CBSI3b.

@opMynMpOBaTh ONPEACIICHUS IOHATHUN «KOBAJIEHTHAsl HEMNOJISIpHAs CBA3bY,
«KOBAJCHTHAs  MOJIIpHas  CBA3b»,  «UOHHAs  CBA3b»,  «CTECIEHb  OKUCICHUA»,
«AIEKTPOOTPUIATEIBHOCTEY. OnpenensTs TUI XUMHYECKOM CBSI3M B COEAMHEHUSAX Ha
OCHOBaHWU XHMHUYECKOW Qopmynsl. OmpenensTs CTENeHb OKHCICHUS JJIEMEHTOB B
coequHeHMsIXx. CocraBiATh (OpMyJbl BELIECTB IO CTENEHH OKUCJICHHUS 3IIEMEHTOB.
CocTaBisITh CpaBHUTENbHBIE H 0000MIAI0MIKE TAOIHUIIBL, CXEMBI.

Baxxueiiue
BeIleCTBa U
MaTepHuabl

XapakTepucTHKa COCTaBa, CTPOCHHUS, CBOMCTB, TONYyYEHHUs M MpHUMe- HEHUS
BaxkHeHmux meTayuioB (IA u Il A rpynm, amoMuHus, *ele- 3a, a B €CTECTBEHHO-HAyYHOM
npoduie U HEKOTOPBIX d-3JIEMEHTOB) M HX COEIMHEHUH. XapaKTepHCTHUKA COCTaBa,
CTPOEHMUsI, CBOICTB, MOMyueHHs U MpuMe- HeHus BakHelmux Hemetamsos (VI A, VIIA,
VIA rpymm, a Takke azota U Gpocdopa, yriieposia ¥ KpeMHHUs, BOJOPO/Ia) U UX COCTHMHEHHIH.
XapaKTepUCTHKa COCTaBa, CTPOEHMS, CBOMCTB, MOJYyYEHHS M NPHUME- HEHUS BaXHEUIINX
KJIACCOB YTJIEBOAOPOJOB (alKaHOB, LMKJIOAIKAHOB, AJIKEHOB, QJIKWHOB, apeHOB) U HX
HanboJiee 3HAYMMBIX B HApPOJHOXO3SWCTBEHHOM IUIaHE NpeAcTaBUTENel. AHaJOrHYHas
XapakTepUCTUKA BAXHEHIIMX  MpPEICTaBUTENEH  Jpyrux  KJIacCoB  OPraHMYECKUX
COCIMHEHMI: MeETaHojla M JTaHOJIa, CJOXHBIX 3(QHUPOB, >KUPOB, MbUI, ajbACIHIOB
(popmanblieruIoB u alleTaNb/eTHIa), KETOHOB (aleToHa), KapOOHOBBIX KUCIIOT (YKCYC- HOM
KHCJIOTBI, JUIS €CTECTBEHHO-HAyyHOrO NpOQMIsS TNpeAcTaBUTe- JIeH APYrHX KIaccoB
KHCIIOT), MOHOCaxapujoB (TJIOKO3bI), JUCAaxXapuioB (caxapo3bl), IOJIMCAXapHI0B
(kpaxMama ¥ UEII0N03bl), aHWIWHA, AaMHHOKHCIOT, OEIKOB, WCKYCCTBEHHBIX U
CHUHTETHYECKHMX BOJIOKOH, KAYYYKOB, TIACTMACC

XHUMHUYECKUI
SI3BIK U
CHUMBOJIMKA

Ucnonb3oBanne B y4eOHOH M NpOQECCHOHANBHOW AEATENbHOCTH XUMHYECKHUX
TEPMMHOB W CHUMBOJMKW. Ha3BaHue U3ydeHHBIX BEIIECTB IO TPHUBHAIBHOW WIH
MEXIYHApOJIHOH HOMEHKJIATYpe W OTPAKEHUE COCTABA ITHUX COEAUHEHUN C IOMOIIBIO
xuMudeckux (opmyn. OTpakeHHEe XUMHUYECKHX TIPOIECCOB C TIOMOIIBIO ypaBHEHUI
XUMHUYECKHX peaklui

XHUMHUYECKHE
peaKIum

OOBscHEHHE CYNTHOCTHM XMMHYECKUX MpoiieccoB. Kitaccupukanus XUMHUYECKUX
peaKkuui Mo pa3IMuHbIM NpU3HAKAM: YHUCITY U COCTaBY MPOJYKTOB U PEareHTOB, TEIIOBOMY
a¢dexTy, HanpaBIeHHIO, (a3e, HATMYMIO KaTaIn3aTopa, M3MEHEHHUIO CTETICHEH OKWCIICHUS
3JIEMEHTOB, OOpPa3yIONIUX BEIIeCTBA. Y CTAaHOBKA IMPHU3HAKOB OOIMIETO W Pa3IMYHOTO B
THTIOJIOTHN PEaKIHWHA JJII HEOPTaHWYECKOW M oOpraHmdeckor xwmmuu. Kiaccubukamms
BEIIECTB W TIPOIIECCOB C TOYKH 3PEHUS OKHUCICHHS-BOcCcTaHOBIeHUSA. CocTaBicHHE
YpPaBHGHUH peaknuid C TOMOIIBI0 MeToJa JJIeKTpOHHOro Oamanca. OOBscHEeHHE
3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEeaklMi U MOJ0XKEHUS XUMHUUYECKOTO paBHOBECUS OT
pasITUIHBIX (aKTOPOB

XUMHUYECKUI
9KCHEPUMEHT

BrimmonHeHHE XHMHUYECKOIO OKCIICPUMCHTA B MMOJIHOM COOTBCETCTBUU C IpPaBUIaMU
0e30MacHOCTH. Ha6J’IIOI[€HI/I€, (bHKcaL[I/IH U OMNMCAHHC PC3YJIbTATOB MPOBCACHHOI'O




JKCIIEpUMEHTA

8. | Xumuueckas IIpoBeneHrEe  CcaMOCTOSTENILHOTO  TOWICKA  XMMHYECKOW — WHGOpMamum ¢
HHQOpMALHS WCIIOJIb30BaHUEM PA3TIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3IaHUHA, KOMITBIOTEPHBIX
0a3 maHHBIX, pecypcoB HHTepHera). lcmonb3oBaHne KOMIBIOTEPHBIX TEXHOJOTHHA IS
00paboTKN M Tepenayn XUMHIECKOH WH()OPMAITMH M ¢ MPEACTaBICHUS B pa3- JTUIHBIX
dhopmax
9. | Pacuertsl mo VYcraHoBKa 3aBHCHMOCTH MEXKIy KaueCTBEHHOH M KOJMYECTBEHHOH CTOpOHAMHU
XUMHAYECKUM XUMHAYECKHX OOBEKTOB M TMpOIEccOB. PelleHWe pacyeTHBIX 3aJad MO0 XUMHYECKUM
YpaBHEHUSM U (dbopMynam 1 ypaBHEHUSIM
bopmynam
10. | [IpodunbHoe n OObsicHeHHE XHMHUYECKUX SIBICHHH, MPOMCXOSIIMX B TpUpone, OBITY M Ha
npodeccuoHanbHO | pou3BoacTBe. OrmpeneneHrne BO3MOXHOCTEH MPOTEKAaHUS XUMHYECKHX IPEBpAIICHUN B
3HAYUMOC pa3inugHBIX ycnoBusAx. CoOnmoeHne MpaBHI SKOJIOTMYECKH TPAaMOTHOTO TIOBEJCHHS B
coJepKaHue OKpyKatoei cpene. OueHKa BIUSHUS XUMHYECKOTO 3arps3HEHUsT OKPY Karollel cpeibl Ha

OpraHM3M 4YeJOBEeKa M JIPYrHe JXKuBble opraHusMbl. CoOJtojieHue TpaBuil 0e30MacHOro
oOpaieHusi ¢ TOPIOYMMHU M TOKCHYHBIMH BEIIECTBaMH, JIA0OPATOPHBIM OO0OPY/TOBAHHEM.
IlonroroBka pacTBOPOB 3aJaHHOM KOHIGHTpAIMM B OBITY M Ha MPOU3BOJICTBE.
Kputrnueckass oOlleHKa JOCTOBEPHOCTH XHMHYECKOW HMH(OpPMAIMU, TOCTYIAIONICH U3
pa3HBIX UCTOYHUKOB

3. YueOHO-MeTOAMYECKOE U MaTE€pHAJBbHO- TEXHUYECKOE odecreyeHmne 06p330BaTe.leHOF0 nmpoimecca nmporpaMmmasl

Y4eOHOH TUCHUNTUHBI « XHUMMSD).

Hepetteub MmMexXHU4YecCKux cpedcme Kabunema:

Ne HaumenoBanue 00beKTOB U CPeICTB MATePHAJbHO — TEXHUYECKOT0 00ecreyeHust Koanuect
n/n BO 10 (hakTy
1 I.  IleyaTHble mocodus 1 koM.
KoMIieKT mopTpeToB YUeHBIX-XUMHUKOB
2 Cepust cipaBovHbIX Tabuil o xuMun («Ilepuognueckas cucteMa XUMHIECKUX 1 xoMmIuI.
snemeHToB .M. MenneneeBay, «PacTBOpUMOCTD COJEN, KUCIOT U OCHOBaHUI B BOJIEY,
«ONEKTPOXUMHUUIECKUHN Pl HAIPSHKEHUHM MeTaioB», « OKpacka HHANKAaTOPOB B
Pa3IUYHBIX CPENIax»).
3 Cepust FHCTPYKTHBHBIX Ta0JIHIL IO XUMUH 1 koM.
4 Cepwust TabJIHII 10 HEOPTAHUIECKONW XUMHUH 1 KOMILIL.
I11. UndopmMannoHHO-KOMMYHMKATHBHBIE CPeICTBA 4 nucka+
MynbpTrMenuitHble TporpaMMel (00ydaromye, TPEHUHIOBbIE, KOHTPOJIMPYIOILHUE) TI0 TIOJTHBIH
1 BCEM pazjienaM Kypca XHMHUH KOMILJICKT
2 OnexTpoHHbIE OMOIMOTEKH 0 KYPCY XMMHUHU 1
V. TexHuuyeckue cpeacTBa 00yueHHs
1 KommsroTtep 1
2 MynbTUMETUHHBIA IPOSKTOP 1
3 JKpaH MPOEKIIMOHHBIH 1
V. Y4eOHO-IpaKTHYECKOE U YUeOHO-1a0opaTOpHOE 000pyd0BaHNE
IIpubopsl, Ha0OPHI MOCYABI H JJA00PATOPHBIX MPUHAIEKHOCTE 111
XHMHYECKOro JKcnepuMenTa. O0mero Ha3HayeHus!
1 Bechl anekTpoHHbIE 1
2 HarpesarenbHbie mpuOOpHI:
- COUPTOBKH 2
JdemMoHcTpaliuOHHBbIE
HaGop nocy/ipl ¥ mpuHAIUIEKHOCTEH JUIS JIEMOHCTPAIIHOHHBIX OIBITOB MO XHMUH 12 kommn
1
2 Irarus metasmnueckuit 111JIb 1
1 CrnennaJn3upoBaHHbIe MPUOOPHI U ANNAPATHI 1
Anmnapar (npubop) asist mosrydenwns razoB (Kumma)
KommuiekTsl 17151 J1a00pPaTOPHBIX ONBITOB M NPAKTHYECKUX 3AHATHIL 10 XUMHH
1 Beckl Mexannueckue 1abopaTOpHbIE 12
2 Beckl anexTponHbie yueOHble JadoparopHble BYJI-50 OM 6
3 HabGop 0aHoOK 1t XpaHeHHUs TBepAbIX peakTHBoB (30 — 50 M) 40
4 Habop ckiisHOK ((pJ1akoHOB) JIJIsl XpaHEHHUsI PACTBOPOB PEAKTHBOB 100
5 Ha6op nipobupok (ITX-14, 11X-16) 65 + 20




6 I{auHIpBl MEpHBIC CTEKIISIHHBIC 7+2
7 Kpucrammmsarop 2
1 V1. Mopean

Habop kpucTasTMuecKuX PEIIeTOK: aiMasa, rpadura, IOBapeHHOHN COoNH 4
2 HaGop mMozeneii — anmiukaiuii Jyisi WUTIOCTPAIMY THUIIOB XUMUYECKUX PEeaKIUi 1

Vl1ll.HatypajibHble 00bEKThI, KOJLIEKIHH M0 BCEM TeMaM MPAKTHYECKOIo

XapakTepa

IX.PeakTHBBI.
1 Habop Ne 1 OC «KucromuiyKucnora cepnasi, Kuciora consinas 1
2 Habop Ne 2 OC «Kucnomwiy KucimoTa a3oTHas, kuciota oprodochopHas 1
3 Habop Ne 3 OC «l uopokcuodviyKammsa ruapokcun  KaabImus Tuapokcug 1

Hatpwust ruapokcu
4 Habop Ne 4 OC «Oxkcuovr memannosy Amromunus okcun ,bapust okena,XKenesa (111) 1

okcuy , Kanpnms okcun,Maraus okcug,Memn (1) oxcun (rpanynen),Kamms okeng

5 Habop Ne 5 OC «Memannory 1
6 Habop Ne 6 OC «ll]enounvie u wenounozemenvHble Memaibly 1
7 Habop Ne 7 OC «Ozneonacuvie sewecmeay 1
8 Habop Ne 9 OC «l anozenudwry 1
9 Habop Ne 10 OC «Cynvghamwi. Cynvgpumot. Cynbguowry 1
10 Habop Ne 11 OC «Kapbouamoi» 1
11 Habop Ne 12 OC «Docghamwi. Curuxamoly 1
12 Habop Ne 14 OC «Coedunenus mapeanyay 1
13 Habop Ne 16 OC «Humpamory 1
14 Habop Ne 17 OC «Hnouxamopwi» 1

Yueono-memoouueckuii komniexm, NCTIONb3yEMBIH AJIS1 peau3auy paboveii mporpamMMsl:

1 rox o0yuenus -8 kiacc.

e Pymzutuc I'.E., ®enpaman @.I'. Xumus. 8 knace. «Heoprannueckas xumus». M.: I[Ipocsemienune, 2014 r.

e 'apa H.H. Xumus. Ypoku B 8 kiacce, M.: [Ipocsemenune, 2009 r.

¢ CD-ROM. Xumus. 8 kiacc. DnekrpoHHoe npuiioxenue K yueonuky [.E. Pynsutuca, @.I'. @enpamana (DVD), M.:
[Ipocsemenne, 2010 .

Bropoii ron o0yuenus -9 kiacc.

e Pymsutuc TI'.E., ®eapnman D.I'. Xumma. 9 knace. «Heoprammueckas xumus. OpraHuyeckas XuMmMus M.:
[Ipocsemenne, 2011 r.

e 'apa H.H. Xumus. Ypoku B 9 knacce, M.: IIpocsemenue, 2009 r.

¢ CD-ROM. Xumus. 9 knacc. DnekrpoHHoe npuiioxenue K yueonuky [.E. Pynsutuca, @.I'. @enpamana (DVD), M.:
[Ipocsemenne, 2010T.

4. Pexomenayemasi quTepartypa.

1 rox o0yuyenus -8 kiacc.
Jumepamypa ona yuanjuxcs.
OcHnosnas.
e Pymsutuc I'.E., ®enpaman @.I'. Xumus. 8 xiacc. «kHeopranmueckas xumusi» + CD-ROM, M.: IIpocsemenue, 2011 r.
e Tabpycesa H.U. Xumus. 8 knacc. Pabouas terpans (k yueOnuky Pynsutuca), M.: IIpocBemenue, 2010 r.
e Psa6oB M.A. Xumus. COOpHUK 3aj1a4 u yripaxxHeHuit. 8 kimacc, M.: Ok3amen, 2010 r.
Jlononnumenvhas.
e CD-ROM. Xumus. 8 kiacc. DnektponHoe npuwioxenue k yueoHuky I'.E. Pymsutuca, ®@.I'. ®enpamana (DVD), M.:
[Ipocsemenue, 2010 r.
Ilocoousn onsa yuumens.
¢ boposckux T.A. Xumus. Tectsl. 8 kimace. 1-e momyroaue, M.: Ox3amen, 2011 r.
e boposckux T.A. Xumus. TecTsl. 8 knace. 2-e nonyroaue, M.: Ox3amen, 2011 r.

Bropoii rox o0y4enus -9 kaacc.
Jumepamypa onsa yuawjuxca.
Ocnognas.
e Pymutuc I'.E. , ®enpaman O.I'. Xummst. 9 kimace. «Heopraamdeckas xumus. Opranudeckas xumus»y + CD-ROM, M.
[Ipoceemenue, 2011 r.
e TabpyceBa H.U. Xumus. 9 knacc. Pabouas terpans (k yueOnuky Pynsutnca), M.: [IpocBemenue, 2010 T.
e Psa6os M.A. Xummsa. COOpHHK 3a11a4 U yIIpakHeHHH. 9 kirace, M.: Dk3amen, 2010 .
Jlononnumenvhas.



CD-ROM. Xumus. 9 kimacc. DieKTpoHHOe mpuiiokeHue K yueOuuky I'.E. Pymsuruca, @.I'. denpamana (DVD), M.
[Ipoceemenue, 2010 r.
Ilocoousn ons yuumens.
e Tapa H.H., 'abpycesa H.1. Xumus. COopHUK 3a/1a4 17151 MPOBEICHUS YCTHOTO SK3aMeHa [0 XUMHUH 32 KypC OCHOBHOMN
mkoiel. 9 kimacc, M.: JIpoda 1999 r.
e boposckux T.A. Xumus. Tectol. 9 knacc. 1-e momyroaue, M.: Ok3amen, 2011 r.
e boposckux T.A. Xumus. Tectsl. 9 ximace. 2-e momyroaue, M.: Ox3amen, 2011 r.
1 u2 rox o6yuyenus- 8 m 9 kaaccel.
Jumepamypa ona yuawjuxca.
OcHosnas.
¢ bBoposckux T. A. Terpaas 1uis NpaKTHUECKUX U J1a00OPaTOPHBIX PadOT mo XxuMuu. §-9 kimaccel, M.: Dk3amen, 2010 r.
Jononnumenvhas.
e Tapa H.H., 'abpyceBa H.U. Xumus. 3agaunuk ¢ "momormaukoM"”. 8-9 ximaccer, M.: [IpocBemenne, 2011 r.
Ilocoousn ons yuumens.
e Tapa H.H., 3yeBa M.B. Xummus. 3amgaun u ynpaxkaenus. 8-9 kiaccel, M.: [Ipoda, 2002 r.
e T'apa H.H., 3yeBa M.B. IlIkonbHblif mpakTukyMm. Xumus. 8-9 knaccel, M.: Ipoda, 1999 r.
e Tapa H.H., KomeneBa E.A. Tectsl no xumun. Pabouas Terpanp misa 8 — 9 kmacca, M.: ['emxep, 1997 r.
e Tapa H.H., 3yeBa M.B. KouTtponbsHbie 1 ipoBepovHbIe padOTHl 0 XuMuH. 8-9 knaccsl, M.: poda, 2002 .
e Pageuxnii A.M. Xumus. Junakrndeckuii marepuan. 8—9 knaccel. [TocoOue mis yuuteneil o0meoOpa3oBaTeIbHBIX
yupexxnenuit, M.: [Ipocsemenue, 2011 r.
e bpeiirep JI.M. baxenoa A.E. Xumus. 8-11 kmaccel. PazBepHyToe TeMaTHUECKOE IUIAHUPOBAHHE MO YYCOHHUKAM
Pynzutuca I'.E., ®enpamana @.I"., Boarorpan: Yuurens, 2010 r.
e Panmenkwii A.M. Xumuueckuii TpeHaxkep. 3aaHus I OPTaHU3AIMU CaMOCTOSTENFHOW padoThl ydammxcs 8—9 u
10—11 xnaccos, M.: IIpocBemenue, 2011 r.

HNHuTepHeT- pecypcebl:

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi spravochnik dlya podg/read
online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41

Noohk~ownhE

Cocmae meduamexu:

1. Ortxpertast xumust. Bepenst 2.6. (I1oyHbIi HHTEPaKTHBHBINA KYPC XUMHH [JIs YUaIIXCsl [IKOJL, JIMLIEEB,
TMMHA3HH, KOJUISIDKEH, CTYIeHTOB TeXHN4IeCKHX By30B). OO0 «Dmsukomy» 2005.

2. CD-ROM Bupryanbnas mkona Kupwiia u Medonus. Ypoku xumun. 8-9 xiaccer.-M.: OO0
«Kupunn u Medoamii», 2002r.

3. CD-ROM VYuebHoe snextpoHHOe u3manue Xumwus (8-11 kmacc) Buptyanbnas maGopaTtopus.
MapI' TV, JIabopatopus cuctem mynbrumenus, 2004r.

4. CD-ROM Ornexrponnas Oubnuoreka «[IpocBemenuey». MynbpTumenuitHoe mnocodOne HOBOTO

obpasua. 8 kinacc. M.: IlpocBemenue, 2005t
5.IlanupyeMble pe3yJibTaThl H3yYeHUsI Y1e0OHOT0 mpeaMeTa.

IIpenMeTHBIE pe3yabTaThI

— B NO3HABaTeJbHOU cepe:

1 rox o6yuenus (8 kiacce).

B pesynpTaTe u3ydeHus XxuMuu 8 Kiiacca yUeHUK JTOJKEH

3HAmMb/NOHUMAMb:

* XWMHYECKYIO CHMBOJIMKY: 3HAKH XHMHUYECKUX DJIEMEHTOB, (POPMYIIBI XUMUYECKHIX BEIIECTB U yPAaBHEHUS XUMHUIECKHIX
peaKIuii;

* BaXKHEWIIME XUMHUYECKHE TIOHATHS: XUMHYECKUH OJIIEMEHT, aToOM, MOJIEKyJla, OTHOCHTEIbHBIE AaTOMHas |
MOJICKYJISIpHAsT MAacChl, XMMHYECKasi CBS3b, BEIIECTBO, KJIIACCU(UKAIUSA BEUISCTB, MOJb, MOJSPHAs Macca, MOJSPHBII
00bEM, XUMHYECKAs PEeaKIns, KITacCU(UKAIUs peaKIui, OKUCIUTETh U BOCCTAHOBUTEIh, OKUCIICHAE U BOCCTAHOBJICHHUC;


http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
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http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
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® OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, IEPUOANYECKUN 3aKO0H;

ymemp:

® Ha3BIBATh XMMHUYECKHUE DJIEMEHTHI, COCAMHEHUS U3yUYCHHBIX KJIACCOB;

® OOBICHATH (PU3MUECKHH CMBICT ATOMHOTO (TOPSIKOBOTO) HOMEpPAa XMMHYECKOTO 3JIEMEHTa, HOMEPOB TPYMIBI U
Mepuosia, K KOTOPBIM DJJIEMEHT MPUHAMNCKHUT B nepuoguueckoi cucteme Jl. M. MeHnaeneeBa; 3aKOHOMEpPHOCTH
HM3MEHEHUS CBOMCTB 3JIEMEHTOB B Ipejieiax MajblX IEPUOAOB U [NIaBHBIX NOArPYIII;

® XapaKTepU30BaTh XMMHUYECKHE 3JIEMEHTHI (0T BOJOPOJA IO KaJbIMA) HA OCHOBE HX IOJOXEHHS B MEPUOTUICCKON
cucreme [I. . MenneneeBa n 0cCOOCHHOCTEW CTPOCHHS UX aTOMOB; CBA3b MEXKIY COCTaBOM, CTPOCHHEM U CBOWCTBAMU
BEILECTB; XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BELIECTB;

® OIpeneNsITh COCTaB BEMIECTB MO WX (opMyJiaM, IPUHAIIE)KHOCTh BEIIECTB K OMPEACICHHOMY KJIacCy COCIMHEHHH,
TUIBl XUMUYECKUX PEAKIUH, BAICHTHOCTh U CTENCHb OKUCIICHMS 3JIEMEHTA B COCAMHECHMSX, BUJ XMMHUYECKOU CBSI3U B
COETMHECHHUSIX;

® COCTaBIATHh (HOPMYJBI HEOPTaHMYECKUX COSAMHEHWH HM3yYEHHBIX KJIACCOB; CXEMBI CTPOSHHS aToMoB IepBex 20
3JIEMEHTOB nepuoanueckoit cucteMsl Jl. 1. MenaeneeBa; ypaBHEHHS] XUMUYECKUX PEAKIUH;

® pacrno3HaBaTh ONBITHBIM ITyTEM KHUCIOPOJ, BOAOPO.; PACTBOPHI KUCIOT U IIEJI0YEH;

® BBIYUCIATH MACCOBYHO JIOJI0 XHMHYECKOTO 3JEMEHTa MO0 (OpMyse COCIUHCHHUS; MAacCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe; KOJIHYECTBO BEIIECTBA, O0BEM WIIM MacCy IO KOJHYECTBY BEIIECTBa, 00BEMY WM MAacce PEearcHTOB WU
MPOIYKTOB PEAKLUY;

® TOTOBHUTH PACTBOPHI 3aIaHHON KOHIICHTPALIHH;

2 rog o0yuenus (9 kaacce).

B pesynbraTe M3ydeHUs XUMUN 00YYaIONIUIACS JTODKEH |

3HamMv/NOHUMAMb:

® XHMHUYECKYIO0 CUMBOJHKY: ()OPMYJbl XMMUYECKUX BEIIECTB U YPABHEHHUS] XUMUYECKUX PEAKLIUIL;

e BaXHEWIINE XUMHUUYECKUE MOHATHUS: HOH, AIEKTPOIUT M HEIIEKTPOIHT, DIEKTPOIUTHYECKAsl AUCCOLHUAINS, CKOPOCTh
XUMHYECKON PEaKITNm);

® BO3MOXXHOCTH NPOTEKAHUS PEaKLii HOHHOI'O OOMEHA U UX CYIHOCTb;

® COCTaB, CTpPOGHHE, CBOICTBa, MONyYeHHE, MPUMEHEHUE BEIIECTB M HX COEAWHEHHWH: azora, dochopa, yriepona,
KPEMHUS1, METaJUIOB, OPTaHNYECKUX BEILECTB;

® aJrOPUTM pEHICHUS 3a]ad: BHIYHMCICHUE MO0 XMMHUYECKUM YPaBHEHHSM MaccChl, 00beMa WM KOJMYECTBa BEIECTBA
OJHOTO M3 MPOAYKTOB PEAKLUMU MO MAcCe MCXOAHOTO BEILIECTBA, OObEMY MJIM KOJMYECTBY BEILECTBA, COICPIKAIIEro
OIIpEIENICHHYIO JIOJII0 PUMECEi; yCTaHOBJIEHHE MpocTeiineil popMyJibl BelecTBa 10 MaCCOBBIM AOJISIM 3JIEMEHTOB;

* [paBWJa OKa3aHWs IMEPBOM MOMOIIM MPU OTPABICHUSX, OKOTaX W APYTHMX TpaBMax, CBS3aHHBIX C BEUICCTBAMH H
1abopaTOpHEIM 000pPYIOBAHIEM;

* mpaBuia OOpaIIeHUs] ¢ XUMHUUECKON OCYA0H U 1a00paTOPHBIM 000pYJOBaHUEM;

* [paBHJIa MPOBEIEHUS XUMUIECKOTO IKCTIEPUMEHTA;

® T[IOCIEICTBHA AJISI OKpY)KaloLled cpeabl OBITOBOM M TNPOW3BOJICTBEHHOW JAEATEIBHOCTH 4YEJIOBEKa, CBA3aHHOM ¢
repepadoTKO BEIIECTB;

* mpaBuia Oe30MacHOro oOparieHus ¢ BEIECTBAMU U MaTepHaIaMu;

* [paBHJIa YKOJOTHYECKH IPAMOTHOTO MTOBEJICHHUS B OKPY>KalOIIel cpejie;

* BIHMSIHMAE XUMHUYECKOTO 3arps3HEHUs OKPY>KalolIel cpelibl Ha OPTaHNU3M YeJIOBEKa;

¢ uHG}OPMALIMIO O BELIECTBAX, UCIIOIb3yEMBIX B OBITY.

ymembs:

* 1aBaTh ONpeACICHUS U3YyUCHHBIX MOHATHIA: BEIIECTBO (MOH, JIEKTPOJIUT); XUMHUYECKas peakus (AJIEKTPOIUTHIECKas
JICCOIIMAIINS, CKOPOCTh XUMHUECKON PEaKIiHh);

® OOBSCHSTH CYIIHOCTh PEAKIINH HOHHOTO 0OMEHa;

® XapaKTepU30BaTh CBSI3b MEXIY COCTABOM, CTPOCHHUEM U CBOMICTBAMH BEIIECTB;

* MOJICNHPOBATH CTPOCHUE MPOCTEHIIINX MOJIEKYIL;

® OIpenensiTh BO3MOXHOCTb IPOTEKaHMsI PEaKIUi HOHHOTO 0OMEHa;

* KIacCU(PUINPOBATH U3yUEHHBIE OOBEKTHI U SIBIICHHS,

® CTPYKTypHUpOBAaTh U3YUECHHBIH MaTepuall 1 XUMUYECKYI0 HH(POPMALIUIO, TOTYYEHHYIO U3 APYTHX UCTOYHUKOB;

® ONHCHIBATH M PACIIO3HABATH OINBITHBIM MYTEM YIJICKHCIBIH ra3, aMMHaK; PacTBOPHI KUCIOT U INENOYEH; XJIOpHUJI-,
cyibdar- u KapOOHAT-HOHBI;

® ONHCHIBATH IEMOHCTPALMOHHBIE U CAMOCTOSTEIIHHO MMPOBEICHHBIE SKCIEPUMEHTHI;

®  BBIUUCIIATH 10 XUMUYECKUM YPaBHEHUSIM Maccy, 00beM MM KOJIMYECTBA BELIECTBA OJHOTO U3 IPOLYKTOB PEaKIUU 10
Macce UCXOJHOTO BeUIecTBa, 00beMy MIIH KOJTUYECTBY BELIECTBA, COJEPKALIETO OMPEAeNICHHYIO OO IPHUMECEH.

® yCTaHaBJIMBATh MPOCTEHINYIO (JOpMYITy BEIeCTBa 10 MACCOBBIM JOJISM JIEMEHTOB;

— B LICHHOCTHO-OPUEHTHPOBaHHOI cepe:
1 u 2 roasl o0yuyenus (8 u 9 kiaaccoi).



ANANIN

® AHANM3WUPOBATH U OIEHHUBATH MOCIEICTBHUS I OKPYXKAIOMIEH cpeAbl OBITOBOW M MPOW3BOJCTBEHHON NEATEIHHOCTH
YeIIOBEKa, CBSI3aHHOU C IMepepabO0TKOM BEIIECTB.
® OpraHM30BBIBATH HKOJIOTHUYECKH IPAaMOTHOE [TOBEJCHHE B OKPY>KaIOIIEH cpere;
— B TpyAoBoi cdepe:
U 2 roabl o0ydyenus (8 u 9 kiaaccoi).
00paIaThCsi ¢ XMMUYECKOH MOCYA0H U TabOpaTOPHBIM 000PYAOBaHHEM;
MIPOBOUTH XUMUYIECKUH SKCIIEPUMEHT.
B cepe 6€30MACHOCTH KU3HEAEATEIbHOCTH:
1 u 2 rons! o0yuenus (8 u 9 kiracesl).
® OKa3bplBaTh IEPBYIO IIOMOIIh TPH OTPABICHHUAX, OXKOTaX W JPYTHX TpPaBMax, CBS3aHHBIX C BEIIECTBAMHU U
1a00paTopHBIM 000PYIOBaHUEM.
® KPHUTUYECKOU OIIEHWBATh MH(POPMAIIHIO O BEIIECTBAX M MaTepHajaX, HCIIOIb3YEMBIX B OBITY H MPAKTHYECKON
JeSITeNbHOCTH;
® KPUTHYECKH OLICHMBATH BIMSHHE XUMHUUECKOTO 3arPsA3HEHUS OKPYKAIOIIEeH Cpeabl Ha OPraHu3M YeJIOBeKa;
e (Oe30macHO 00paIaThCs C BEIMIECTBAMHI M MaTepHAIAMH.

—

JInuHOCTHBIE pe3yabTaThI.

1 u 2 roab! 00yyenus (8 u 9 kiaaccel).

* B IICHHOCTHO-OPHEHTALMOHHOH cdepe — YyBCTBO TOPIOCTH 3a POCCHUICKYI0 XHMHUYECKYI) HayKy, TyMaHH3M,
OTHOILIEHUE K TPYy, HENECyCTPEMIICHHOCTB;

2 rog o0y4enus (9 kiaacc)..

* B TPYyIOBOH chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JalibHEIIel 00pa3oBaTeIbHON TPaeKTOPHH;

* B TMO3HABATENHHOW (KOTHUTUBHOW, WHTEIUIEKTyalbHOW) cdepe — YMEHHe YNpaBiIsITh CBOSH IT03HABATEIHHOW
JeSITeNIbHOCTHIO.

MeTtanpenMeTHbIe pe3yabTaThl.

1 1 2 roani o6yueHus (8 u 9 Kiaaccol).

® HCIIOJIb30BaHUC YMCHHﬁ U HaBbBIKOB PAa3JIMYHBIX BHIO0B Mo3HaBaTEeIbHOM ACATCIIBHOCTH, NMPUMCHCHHNC OCHOBHBIX
METOJIOB TIO3HAHUS (CHCTEeMHO-WH()DOPMAIMOHHBIN aHaIN3, MOJAEITUPOBAHME) MM W3YyYEHUS Pa3IUYHBIX CTOPOH
OKpY>Karollen JeUCTBUTEIbHOCTH;

® HCIIOJIb30BAHUE OCHOBHBLIX MHTCIIJICKTYAJIbHBIX onepaunﬁ: (bopMmepOBaHMe TUIoTe3, aHajiu3 U CUHTE3, CPaBHCHUC,
00o00mIeHrne, crucTeMaTH3alsl, BEISBICHNE IPUIHMHHO-CIIEICTBEHHBIX CBSI3€H, MOVCK aHAJIOTOB;

* yMCHHE FeHePUPOBAThH HJICH U OTIPEICIIATH CPEICTBA, HEOOXOJUMBIC JJISl HX peajli3alliy;

¢ YMCHHEC ONPpCACIIATh LCIN W 3aJadu ACATCIbHOCTHU, BI)I6I/IpaTL CpeacTBa pcaiu3aluyi LCJIM U MPUMCHATH HX Ha
MIPaKTHKE;

® HCIIOJIb30BAHUEC PA3JIMYHBIX UCTOYHUKOB JId IMOJIYUCHUA XUMHUYECKOM I/IH(bOpMaHI/II/I.

6.Cpeacrsa KOHTPOJISL.

KpuTepuu n HOpMBbI OLIEHKH 3HAHUH M YMeHHUii 00yYaroIIuXCS.

[Ipu oLieHKe yUNTHIBAIOTCA CIEAYIOIINE KaueCTBEHHBIE ITOKA3aTeIN OTBETOB!

riyOuHa (COOTBETCTBUE N3YUEHHBIM TEOPETHIECKUM 0000IICHUSIM);

OCO3HAHHOCTH (COOTBETCTBHE TPEOYEMbIM B TIPOrpaMMe YMEHUSIM MPUMEHSTh TOyUYeHHYI0 HH)OPMAIIHIO);

MOJIHOTa (COOTBETCTBUE 00BEMY MPOrpaMMbl U HH(OpMaLy y4eOHHKa).

[pu olleHKe YYUTHIBAIOTCS YHCIO U XapaKTep OMHUOOK (CYIIeCTBEHHbIE UM HECYIIIECTBEHHEIE).

Cywiecmeennple OowuOKku CBS3aHBI C HEJIOCTATOYHOW TIYOMHOW W OCO3HAHHOCTHIO OTBETa (HAmpuUMep, YYEHHK
HETNpPaBWJIBHO YyKa3aJl OCHOBHbBIC NPHU3HAKH TOHATUH, SBICHUH, XapaKTEpHblE CBOMCTBA BEIIECTB, HENPABHILHO
chopMyIMpoBall 3aKOH, MPABWIO M T.II. WJIM YYEHHK HE CMOT NMPUMEHUTH TEOPETHYECKHE 3HAHMA AJs OOBSICHEHUs U
npecKa3anus SBICHUH, YCTAHOBJICHUS MPUYUHHO-CIICJICTBEHHBIX CBsi3eH, CpaBHEHUS W KIACCH(DUKAIMH SIBICHHN U T.
IL).

Hecywiecmeennvie owindKu ONPENEIAIOTCS HEMOJHOTOW OTBeTa (HampuMmep, YIyILIeHHE U3 BHAAa KaKoro-imdo
HeXapaKTepHOro (akTa MpU OMMCAHWU BelIeCTBa, mporecca). K HUIM MOXHO OTHECTH OTOBOPKH, OIHCKH, JIOMYIICHHbIC
10 HEBHUMATEILHOCTH (HalpuMep, Ha JiBa 1 0oJiee ypaBHEHHS Peakinii B TOJTHOM HOHHOM BUJIE JIOTYIIIEHA OJIHA OINOKa
B 0003HAYECHUH 3apsiia HOHA).

PesynbTarhl 00y4eHuUs] TPOBEPSIIOTCS B MPOIIECCE YCTHBIX U MMMCHbMEHHBIX OTBETOB yUAIIUXCS, @ TAKXKE MPH BBITIOJIHEHUN
UMM XMMUYECKOr0 SKCIIEPUMEHTA.

XapakTepucTuka nuQpoBoi ONEHKN (0TMETKH).

Ouenka meopemuueckux 3HaHU.

e Ommemxa «5»: OTBET TOJHBIH W IPaBWIbHBIH Ha OCHOBAaHMM W3YyYEHHBIX TEOPUH; MaTepuan H3JI0XKEH B
OTIpeeNICHHOH JIOrMYecKoil MoCIeI0BaTEILHOCTH, JINTEPATYPHBIM SI3BIKOM; OTBET CAMOCTOATEIILHBIN.



e OtMmeTka «4»: OTBET MOJHBIA U MPABUIIBHBIN HA OCHOBAHWW M3YYEHHBIX TEOPHil; MaTepHall U3JI0KEH B ONpeeieHHON
JIOTHYECKOH IMOCIEeA0BAaTENbHOCTH, MPH 3TOM JOMYLICHBl ABE-TPU HECYIIECTBEHHbIE OIIMOKH, HCIPABICHHBIC IO
TpeOOBaHUIO YUUTES.

e (OtMeTKa «3»: OTBET MOJHBINA, HO TIPHA ATOM JIOMYIIeHA CYIECTBEeHHAS OITNOKA WM OTBET HEMOIHBINA, HECBSI3HBIM.

e OTMeTKa «2»: IpH OTBETE€ OOHAPY)KEHO HETIOHWMAaHHUE YYalIMMCSl OCHOBHOTO COJep)KaHUs yueOHOro MaTepuana Win
JOITYIIEHBI CYIECTBEHHBIE OMIMOKH, KOTOPbIE YUAIIHIICS HE MOXET NCIIPABUTh IIPY HABOISAIINX BOMIPOCAX YUNUTEI.

e OrtMmetka «1»: OTCYTCTBHE OTBETA.

Ouenka IKCnePUMEHMANbHBIX YMEHUIL.

Ornenka cTaBUTCS HA OCHOBAaHUH HAOFOIEHUS 32 YUaIIUMCs B MMCBMEHHOTO OTYeTa 3a padoTy.

e Ommemxa «5»: paboTa BBHITNIOJTHEHA IOJHOCTHIO W TPABHIBHO, CIENAHBI MPABWIbHbIE HAOJIOAEHWS W BBIBOJEI;
HKCHEPUMEHT MPOBEICH M0 IUIaHY C YUYETOM TEXHHKH 0€30MacHOCTH U MpaBwil pabOTHI C BellecTBaMHU U 000pYJOBaHUEM;
MPOSIBIIEHB OPTaHMW3aMOHHO-TPYOBBIE YMEHUsS (TOAMEPKUBAIOTCS YHMCTOTAa paboO4yero Mecrta M TOPSIOK Ha CTOIe,
SKOHOMHO HCITONTB3YIOTCS] PEAKTHUBEI).

e Ommemxa «4»: paboTa BBHINOJIHEHA NPABWIBHO, CAEIAHBI MPaBHIbHBIC HAONIOACHUS W BBIBOABI, HO TIPH 3TOM
JKCIIEPUMEHT TPOBEJAEH HE IMONHOCTHI0O WM JIOMYIIEHBl HECYIIECTBEHHBIE OIMMOKM B paboTe C BemlecTBaMH M
o0opymoBaHUEM.

e Ommemxa «3»: paboTa BBIIONHEHA MPABUIILHO HE MEHEE YE€M HATOJIOBHHY WM JIOMYIIEHA CYIIECTBEHHAs OIIMOKa B
XOJIe IKCIIEPUMEHTA, B OOBICHEHUH, B 0OPOPMIIEHUH pa0OTHI, B COOITIO/ICHUH MPABUII TEXHUKH 0€30IIaCHOCTH IpH paboTe
C BeLIeCTBAaMH U 000PYI0OBaHNEM, KOTOPAsi HCIIPABIISIETCS IO TPEOOBAHHIO YUUTEISL.

e Ommemxa «2»: nomyuieHbl nBe (M 0o0jee) CYIICCTBEHHBIC OIIMOKHM B XOJE OSKCIICPUMEHTa, B OOBSCHCHHH, B
odopmireHun paboThl, B COOMIOACHUN TPaBUJI TEXHHUKH OE30MAaCHOCTH MpU PadoTe C BEUmIECTBAMH M OOOPYIOBaHHEM,
KOTOPBIC yUalluiics He MOYKET UCTIPABUTH JaXKe MO TPEOOBAHUIO YUHUTEIIS.

e Ommemxa «1»: paboTa HE BBITIOIHEHA, Y yUYAIIErocs OTCYTCTBYIOT SKCIIEpUMEHTAIILHBIE YMECHUSI.

Ouyenka ymeHUil peutams IKCnEPUMEHmMAnbHble 3a0aiu.

e Ommemxa «5»: TNaH PEUICHUS] COCTABIICH MPAaBUIIBHO; NMPABUIBHO OCYIIECTBIIEH MOJ00P XMMHUYECKUX PEAKTUBOB H
000pyIOBaHUSI; TAaHO TTOTHOE OOBSICHEHHE U CJIEIIaHbI BEIBOJIBL.

e Ommemxa «4»: TIJaH PEIICHUS] COCTABJICH MPABWIIBHO; TPABWIHHO OCYIIECTBJICH MOM00OpP XUMHUYECKUX PEaKTHBOB U
000pyOBaHUS, IPH STOM JOIYIIEHO He 0oJiee IBYX HECYIICCTBEHHBIX OIIMOOK B OOBSICHECHUU U BBIBOJIAX.

e Ommemxa «3»: TJaH PEIICHUS] COCTABJICH MPABUIIBHO; MPABWIHHO OCYIIECTBICH MOI00OpP XUMHUYECKUX PEaKTHBOB U
000pyZOBaHHMS, HO JIOMYIIEHA CYIIECTBEHHAS! OIMOKA B 00BSICHEHHH U BBIBOJIAX.

e Ommemxa «2»: nomyuieHsl 1Be (M 00jiee) CYIIECTBEHHBbIC OMIMOKM B IUIAHE PEHICHMS, B MOA00PEe XMMHUYECKHX
peakTUBOB U 000pyIOBaHUs, B 00BSICHEHHH U BBIBO/IAX.

o Ommemxa «1»: 3a7a4a He peIICHA.

Ouyenka ymenuil pewiams pacuennvie 3a0auu.

e Ommemka «5»: B IOTHYECKOM PACCYKJICHUH U PEIICHNN HET OIMNOOK, 3a7a4a pellieHa pairoHaILHBIM CIIOCOO0M.

e Ommemxa «4»: B JOTHYECKOM pACCY)KJCHHM U PEIICHHH HET CYIICCTBEHHBIX OIMMOOK, HO 3ajladya pelieHa
HEpaIHOHAILHBIM CIIOCOOOM HJTH JIOTIYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIMOOK.

e Ommemxa «3»: B JOTHYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIeHa CYIIeCTBEHHas OIINOKa B
MaTeMaTHUYECKUX pacueTax.

o Ommemxa «2»: UIMEIOTCS CyIIECTBEHHBIE OIIMOKH B JIOTHYECKOM PACCYK/ICHUHN U PEIICHUH.

e Ommemxka «I»: 3aa4a He pelIeHa.

Ouyenka nuCbMeHHbIX KOHMPOIbHBIX PADOM.

e Ommemxa «5»: OTBET MOJIHBIA U NPABMWIIbHBIN, BO3MOYKHA HECYILIECTBEHHAs! OIINOKA.

e  Ommemxa «4»: OTBET HETIOJHBIA WIN JIOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIHOOK.

e Ommemxa «3». paboTa BBHIIIOJHEHA HE MEHEE YeM HAIOJOBMHY, JOIMYIEHa OJlHA CYIIECTBEHHAas OMIMOKa U JIBE-TPH
HECYIIECTBCHHBIE.

o Ommemxa «2»: paboTa BBIIIOJIHEHA MEHEE YE€M HAIOJIOBUHY MJIM COJEPKHUT HECKOJIBKO CYIIECTBEHHBIX OLIHOOK.

e Ommemxa «1»: paboTa HE BBHIIIOJIHEHA.

Ilpu ormeHKe BBIMONHEHUS! THCHMEHHOW KOHTPOJBHON paboThl HEOOXOJAWMO YUYUTHIBATH TPEeOOBAaHHS —EIHHOTO
opdorpaduueckoro pexuma. OTMETKA 38 UTOTOBYIO KOHTPOJIBHYIO Pad0Ty KOPPEKTUPYET MPEAIECTBYIOIINE OTMETKH 32
YeTBEPTh, MOIYTOJIHe, TO/I.

Kaaccudukanus omuboxk 1 He104€TOB, BJAUSIIONINX HA CHHZKEHHE OIleHKH.

Owiuoku:

— HempaBWJIbHOE ONpe/ACICHUE MOHATHS, 3aMEHa CYIIECTBEHHOM XapaKTEPUCTUKH MTOHATHS HECYIIECTBEHHOM;

— HapylUIeHHWe IIOCIIEZIOBATEIbHOCTH B OINUCaHUM O00beKTa (SBJICHHWA) B TeX CIydasX, KOrJa OHa SBIISETCS
CYILIECTBEHHOM;

—  HeNpaBWIBHOE PacKphITHE IPUYHHBL, 3aKOHOMEPHOCTH, YCJIOBHS MPOTEKAaHUS TOTO WIIK HHOTO U3yYEHHOTO SIBICHUS;
— omuOKH B CpaBHEHUH 0OBEKTOB, UX KIACCU(UKAIMH Ha TPYIIIBHI IO CYIIECTBEHHBIM IPU3HAKAM;

— He3HaHHe (aKTHYECKOTO MaTepuaia, HEeyMEHHe IMPHBECTH CaMOCTOSATENIbHBIE MPHUMEPHI, ITOATBEPKIAIOIIHE
BBICKa3aHHOE CYXKIICHHE;



— OTCYTCTBHE YMEHHs BBINOJIHATH PUCYHOK, CXEMy, HENPaBWIbHOE 3allOJIHCHHE TaOJIUIbl; HE YMEHHUE MOITBEPAUThH
CBOH OTBET CXEMOM, pUCYHKOM, MJUIFOCTPATUBHBIM MaTe€pUaoM;

— omMOKM NpH MOCTAaHOBKE OIBITA, MPUBOIAIINE K HEMPABUILHOMY PE3yJbTaTy;

— 3aTpyIHEHMS B IPaBHJIBHOM MOKa3€ U3Y4YE€HHBIX OOBEKTOB.

Heoouempui:

— mpeoOnagaHue MPH ONMMCAaHUN 00BEKTa HECYIIECTBEHHBIX €T0 IPU3HAKOB;

— HETOYHOCTH TPU BBHINOJHEHUH PHUCYHKOB, CXEM, TaOJUIl, HE BIMSIOIIMX OTPUIATENbHO Ha pPe3ynbTaT paboThl;
OTCyTCTBHE 0003HAUEHUH U TIOJIITUCET;

—  OTHEeNbHbIC HApYLIEHUs M1OCIIEeI0BATEIIEHOCTH OIepaliii IpU POBEICHUH OIIbITA, HE IPUBOSIINE K HEIIPABUIBHOMY
pe3ynbTaTy;

— HETOYHOCTH B OIPEIENICHUH Ha3zHaueHHs npudopa, ero IpUMEHEHHE OCYIIECTBIISIETCS TOCTIe HaBOJSIUX BOIIPOCOB;

— HETOYHOCTH IIPH HaXOXKAECHUH 00BEKTA.

8. IIpumepHbie TeMbl pedhepaToB (IOKJIAAOB), MHANBUAYAIbHBIX IPOEKTOB

* buoTeXHONOrUs U reHHas uHxeHepust — TexHosornu XXI Beka.

* HanotexHoorus Kak IpuOPUTETHOE HAIIPABICHHUE PA3BUTHSI HAYKH U MIPOU3BOACTBA B Poccuiickoil @enepanuu.
» CoBpeMeHHbIe METOAbI 00e33apa>KuBaHUs BObI.

* AIITOTPOTINS METAILIOB.

* Xwusnp u gesarensHocth J. . Menneneena.

* «llepnognueckomy 3aKoHy Oyayliee He TPO3UT Pa3pyIICHUEM. ..»

* Cunte3 114-ro sanemenTa — TpuyM@ pOCCUHCKHUX (PUZUKOB-SICPIINKOB.

* U30Tomnsl Bogopoaa.

* cnonp30BaHNe PaJOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIISX.

* PeHTreHoBCcKOE M3IIy4YeHUE U €r0 UCIONb30BAHNE B TEXHUKE U MEJUIIMHE.

* [Inazma — yeTBepTOE COCTOSIHUE BEIIECTRA.

* AMOp(QHBIE BEIIECTBa B MPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpyXarolled cpenpl OT XMMUYECKOro 3arpsi3HeHHs. KoJanmuecTBEHHbIE XapaKTEpUCTHKU 3arpsi3HEHUS
OKpY>Karollle cpeibl.

* [IpumeHenue TBepOro U razoobpasHoro okcuna yriepoaa (IV).

* 3amuTa 030HOBOr'O YKpaHa OT XMMUYECKOT0 3arps3HEHHUS.

* ['pybosucriepcHbIe CUCTEMBI, X KIacCH(UKAIUS U UCIIOIB30BaHUE B TPOPECCHOHATEHON ICATEITLHOCTH.
» KocmeTnueckue remnm.

* [IpuMeHeHre cycrieH3uil ¥ AMYJIbCHI B CTPOUTENLCTBE.

* Munepaisl 1 TOpHbIE OPOABI KAK OCHOBA JTUTOCHEPHI.

* PacTBOpBI BOKpYT Hac. TUIBI pacTBOPOB.

* Boxa kak peareHT u cpesa ajsi XUMAYECKOTo Ipolecca.

* J)Kusnb u gesrensHocTh C. AppeHnyca.

* Bxitasr oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH IEKTPOTUTHUECKOM TUCCOLUAIIIH.

* YcTpaHeHue )KeCTKOCTH BOJIbI HA TIPOMBIIIJIEHHBIX MPEINPUATHSAX.

* CepHast KHCIIOTa — «XJI€0 XUMHUYECKOH MPOMBIIIJIEHHOCTHY.

* Mcnosnp3oBanre MUHEPAIILHBIX KUCIOT Ha MPEANPHUITHSIX PA3ITHYHOTO TPOQHUIISL.

* OKCH/IBI ¥ CONTU KaK CTPOUTEIbHBIE MATEPHAIIBI.

* Ucropus rurmca.

* [ToBapeHHas CONb KaK XMMUYECKOE CBIPHE.

* MHOrONMMKHH KapOOHAT KAIBIUS: B IPUPOJIE, B IPOMBIIIIJICHHOCTH, B OBITY.

* Peakuiuy ropeHust Ha IPOU3BOJICTBE U B OBITY.

* BupryansHoe MoJIenMpoBaHNE XUMHUYECKHX TIPOLIECCOB.

* DJIEKTPOIU3 PACTBOPOB IEKTPOIHUTOB.

* DNEeKTPOIU3 PACILIABOB AJIEKTPOJIUTOB.

* [IpakTHdeckoe MpUMEHEHUE IEKTPONIN3a: paUHUPOBAHHE, FAIbBAHOILIACTHKA, TaTbBAHOCTETHSI.

* McTropurs moy4deHus ¥ TPOU3BOICTBA ATIOMHHUS.

* DIEKTPONUTHIECKOE MOTyYeHUE U padUHUPOBAHHE ME]TH.

* Xuznb u gesrenpHocTh . J[3BH.

* Posip METAJUIOB B HCTOPHHM YEJIOBEUYECKOM IIUBHIN3ALUK. VcTopus oTedecTBEeHHON uepHOil MeTamuTyprud. CoBpeMeHHOE
METaJUTyprUdecKoe IIPOU3BOJCTBO.

* lcropus 0Te4ecTBEHHOM IBETHOW MeTaJTypruu. Ponb MeTansioB 1 CIiIaBOB B HAYYHO- TEXHUYECKOM IIPOTrpecCe.
* Koppo3sus MeTanioB u criocoObl 3aIIUTHI OT KOPPO3HH.

* lnepTHbIe UK 6JaropoJHbIE rasbl.

* Poxparomue conu — rajaoreHsl.

* Mcropus mBeICKON CINYKY.



* McTopriss BOBHUKHOBEHHS U Pa3BUTHSA OPTAaHHYECKON XHMHH.

* Xuznsb u gesarenvHocth A. M. ByTieposa.

* ButanusMm u ero kpax.

* Pojb O0TedecTBEHHBIX YUEHBIX B CTAHOBJICHUN M PA3BUTHH MHPOBOH OPTaHUYECKON XUMUH.

* CoBpeMeHHBIE TPEACTABICHIS O TEOPUHA XUMAYECKOTO CTPOCHHSL.

* DKOJIOTUYECKUE aCIIEKThI HCTIOIb30BaHUS YTIIEBOAOPOIHOTO CHIPHA.

* DKOHOMHUYECKHUE aCIIEKThI MEXTyHAPOAHOT'O COTPYAHUUECTBA M0 UCTIOIB30BAHUIO YTJIEBOJOPOIHOTO CHIPhS.
* McTopust OTKPBITHS U Pa3pabOTKH Ta30BBIX W HEPTIHBIX MECTOpOKIeHHH B Poccutickoit deneparun.
* X¥MUSA yTIEBOJOPOTHOTO CHIPBS M MOS Oy ayIast mpogeccHs.

* YIIeBoAOPOIHOE TOIIMBO, €0 BUIBI M HA3HAUCHHUE.

* CHHTEeTHYECKHE KayIyKd: UCTOPHSI, MHOTOOOpa3ne 1 IIepPCIIeKTHBHI.

* PesuHOTEXHUYECKOE TPOU3BOICTBO M €r0 POJIb B HAYYHO-TEXHUIECKOM TIporpecce.

* CBapo4HOE IPOU3BOJICTBO U POJIb XUMHUU YTIEBOIOPOIOB B HEM.

* Hed1b 1 ee TpaHCTIOPTUPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEXIyHAPOIHOTO COTPYAHHUYCCTRA.
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