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1.IHosicHUTe/IbLHAS 3allUCKA.
1.1. O6mas xapakTepucTHKa y4eOHOI TUCHUTLIHHBI.

[Iporpamma o00meoOpa3oBaTelbHON Y4eOHOH AMCUUIUIMHBI «XUMHS» TpeAHAa3HAueHa IS W3yYeHHS XUMHU B
npodeccnoHanbHeIX 00pazoBaTenbHbIX opranmzauusx CIIO, peanusyrommx o0pa3oBaTeNbHYIO NPOTPaMMy CPETHETO
o01rero o0pa3oBaHus B MpeeiIax OCBOSHUS OCHOBHOM MpodeccnoHaIbHON 00pazoBarensHoit mporpammel CITO (OITOIT
CIIO) na ©0a3e ocHOBHOTO OOmIero 0OOpa3oBaHUS TPU MOATOTOBKE KBATU(HUIIMPOBAHHBIX paOOYHX, CITyXKaIIHX,
CIELMAIMCTOB CpeHero 3BeHa. [Iporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpeanero obmero odpa3oBaHus,
HIPEObABISIEMBIX K CTPYKTYpPE, COACPKAHUIO U PE3YJIbTaTaM OCBOCHHUS yUeOHOW TUCLUIUIMHBI «XUMHSD», B COOTBETCTBUU
¢ PexkomenpmauusMu 10 OpraHu3alUyd IONYyYEHHs CpeOHero obmero oOpa3oBaHMA B IIpenenax OCBOCHHMS
00pa3oBaTeIbHBIX MPOrpaMM CPEAHEro MpodeccroHaANbHOTr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIEro oOpa3oBaHUs C
ydeToM TpeOoBaHUH (enepanbHBIX TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTaHAApPTOB M IMOJydyaeMoil mpodeccud win
CIELUAIIBHOCTH CpeiHero mpodeccruoHansHOro oOpaszoBaHus (mUCbMO JlemapTaMeHTa TrOCYJapCTBEHHOM IONMTUKU B
chepe moaroToBku padbounx kaapos u JI1O Munoodpuayku Poccuu ot 17.03.2015 Ne 06-259).

PabGouast mporpamMma yueOHOro kypca xumuu st 1 u 2 roga obyuenus (8, 9-bIx kiaccoB) (majiee — pabouast
mporpamMma) pazpaboTaHa:
¢ ¢ yuerom TpeboBanmiit ®I'OC cpemHero (mMorHOT0) 00IIeT0 00pa30BaHMSL.
* Ha OCHOBE MPOEKTa MPUMEPHON MPOrpaMMBbl 10 Y4eOHBIM NpeaMeTam - Xumusl, 8-9 kiaccer (2010 1.).
* Ha OCHOBE MPOTPaMMBI 00IIe00pa3oBaTeNbHBIX YUpEXKIeHNN Kypca xumun it ydammxcs §-11 xmacco H.H. I'apa
(M.: «[IpocBemenue», npeamernas nuaus yueOHukoB I'.E. Pymsuruca, ®.I'. ®eabamana, 8-11 xmaccel, 2014 1.),
peKoMeHI0BaHHOW JlemapTaMeHTOM 00pa30BaTeNbHBIX HPOTrPaMM M CTaHAAPTOB 0OwIero oOpa3zoBaHus MuHHCTEpCTBa
obpa3zoBanus PO:
e Ha OCHOBe paboueii mporpamMmsl — Xumus, 8-11 kmaccer, H.H. T'apa, M.: «IIpocsemenne», (2014 r.):

Lenv npozpammur 0dyuenusn:

OCHOBHbI€ Heiu N3y4eHUs] XUMUH HallpaBIICHBL:

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

® Ha 0gradeHue YMeHusMY HaboIaTh XUMUYECKHUE SIBIICHNUS, IPOBOJANTH XUMHUYECKUN IKCIIEPUMEHT, TPOU3BOIUTH
pacueTbl Ha OCHOBE XMMHUYECKUX (DOPMYJI BELIECTB ¥ yPAaBHEHUI XMMUYECKUX PEaKLIUH;

® Ha pa3eumue TO3HABATEIbHBIX WHTEPECOB W HWHTCIUICKTYaJIbHBIX CIIOCOOHOCTEH B Mpolecce MpPOBEICHHUS
XMMUYECKOTO0 3KCIIEPUMEHTA, CaMOCTOSTEIbHOTO NPHOOPETEHUs] 3HAHWH B COOTBETCTBHM C BO3HHKAIOIIUMHU
KU3HEHHBIMU MMOTPEOHOCTSIMU;

® Ha gocnumaHue OTHOLICHHS K XMMHH KaK K OZHOMY M3 (DyHIAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHS U
AJIEMEHTY 00IIeYeNIOBEYECKOH KYIbTYPHI;

Ha NpumeHeHue NOIYYEeHHLIX SHAHUU U YMeHul JUIS 0e3011aCHOTO HCIIOIb30BAHUS BEILECTB M MAaTEPUAJIOB B OBITY,
CEJIbCKOM XO3SHiCTBE W Ha MPOM3BOJICTBE, PEUICHMS NMPAKTHUYECKUX 3aj7ad B MOBCEIHEBHOM JKM3HHU, MPEXYyNpeKIeHUS
SIBIICHUH, HAHOCSIIIIMX BpeJl 3J0POBBIO YENIOBEKA M OKpYKarollee cpejie, POPMHUPOBAHHE CUCTEMbI 3HAHUH O XUMHYECKHX
00BEKTax M Mpoleccax NpUPOJIbl, CIIOCOOCTBYIONIEH YMEHUIO OOBSICHATD UX, KAK YaCTh OKPYKAIOWIEH eHCTBUTEIBHOCTH
— OIPUPOAHOU, COLUATILHOM, KYJIBTYPHOU, TEXHUUECKOU Cpeabl.

3aoauu:

® OCBOEHHUE TEOPUU XUMHUYECKHX 3JIEMEHTOB U X COEAMHEHUH;

e OBJIQJICHHNE YMEHHEM YCTaHABIMBATh MPHUYMHHO-CIEJCTBEHHbIE CBSI3M MEXIY COCTaBOM, CBOMCTBAMH U
MPUMEHEHUEM BEIIECTB;

e [MpUMEHEHHE Ha TNPAKTUKE TEOPHHM XUMHUYECKHX OJJIEMEHTOB M HX COCJUHEHUH Uil OOBSACHEHUS U
MIPOrHO3HPOBAHUS TPOTEKAHMSI XUMHUECKUX MPOLIECCOB;

® OCMBICIIEHHE COOCTBEHHOH JIESTELHOCTH B KOHTEKCTE 3aKOHOB ITPUPOIBI;

® [IOHMMaHHE 3HaYMMOCTH XMMHYECKOTO 3HAHHMS JJIS KaKIOro YelOoBeKa HEe3aBUCHMO OT e€ro mpodeccHoHaIbHON
JEeSITeTFHOCTH.

OnHoii W3 BaXHEWITHX 3a4a4 OCHOBHOTO OOIIEr0 0OO0pa3oBaHUS SBISIETCS TOJMTOTOBKA OOYYarOMMXCS K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODY JKU3HEHHOTO M MPO(deCCHOHAIBHOr0 myTH. OOyuaromuecs 10HKHBI HAYYUThCS
CaMOCTOSITEIIbHO CTaBUTH IIENH M ONPEIENsATh MyTH HX JOCTHXXEHHUS, UCIIONL30BaTh MPUOOPETEHHBIN B MIKOJE OIBIT B
peabHOM KU3HH, 32 paMKaMH Y4e0HOTO IpoIiecca.

Xumusl Kak y4eOHBIH TpeIMeT BHOCHT CYIIECTBEHHBIM BKJIaJ B BOCIIUTaHWE M Pa3BUTHE OOydyaromuXcs; OHA
NpHU3BaHa BOOPYKUTh WX OCHOBAMHM XHMHYECKHX 3HAHMH, HEOOXOIUMBIX JUISI TOBCEIHEBHOM MKHU3HH, 3aJI0KHUThH
(hyHIaMEHT Ui JaTbHENIIEro COBEPIIEHCTBOBAHUS 3TUX 3HAHUH, a TaK)Ke CIIOCOOCTBOBATH 0€30MaCHOMY IMOBE/IEHUIO B
OKpy)Xaromieli cpene W OepekHOMY OTHOIIEHHIO K Hell. Pa3BuTwe mo3HaBaTeNbHBIX MHTEPECOB B IIPOIECCE
CaMOCTOSITEIBHOTO NPUOOPETEHNSI XUMUYECKUX 3HAHUN M UCIIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB MH(POPMALUH, B TOM
YHciie KOMITBIOTEPHBIX.



Bocruranne yOeXICHHOCTH B TO3UTHUBHON PO XHMHUU B XKU3HH COBPEMEHHOTO OOIECTBA, HEOOXOIMMOCTH
XUMHYIECKH TPAMOTHOTO OTHOIIICHHUS K CBOEMY 37I0POBBIO M OKPY’KAFOIIICH CpeJie.

IIpeonoumumensnaa popma opzanuzayuu yuyednozo npoyecca - KOMOMHUPOBAHHBIE YPOKH C NMPHUMEHEHHEM
MetosioB oOydenusi: MK, urpoBoil TEXHONOTHA, TEXHOJOTHH KPUTHYECKOTO MBIIUICHUS W TPOTPAMMHPOBAHHOTO
o0ydYeHHs, TPOSKTHOTO METO/a, C HCIOJIb30BaHUEM (OpM Y4eOHOUW JACATENBHOCTH YYalluXCs — WHAWBUIYaTbHOM,
IPYNIOBOH, (DPOHTANBHON U MPAKTUYCCKUE 3aHSATHS.

Ipeoonadarowumu hopmamu mexyuiezo KOHmMpOJA 3HAHWN, YMEHWH, HABBIKOB BBICTYNAIOT MHCHMEHHBIH OIpPOC
(camocTOAITENbHBIE W KOHTPOJBHBIE pPAbOTHl ¢ HCMONb30BaHWEM Mu(epeHIMPOBAHHBIX TECTOBBIX 3aJaHWi) W YCTHBINA
(naouBugyanbHas W (ppoHTtansHas Oecena). B coorBercTBum c IlomokeHMeM O BHYTpEHHEH CHCTEME OLCHKH KayecTBa
00pa30BaHMs THMHA3WH Ha YPOKAX OCYIIECTBIIAIOTCS Takue (POPMBI KOHTPOJIS, KaK:

- TMpakTUYecKHe 3aJaHus (IPUMEHSIOTCS IS IPOBepKH C(HOPMHUPOBAHHOCTH MPAKTUIECKIX YMEHUIN);
3alllUTa UTOTOBBIX MTPOEKTOB
Yueono-memoouueckuii komniexm, iCIONb3yeMbIH IS pean3aiy padoveil mporpamMmel:

8 kiacc.

¢ Pymsutuc I'.E., ®enpaman @.I'. Xumust. 8 knacc. «Heopranudeckas xumusi». M.: [Ipoceemenue, 2014 1.

e ['apa H.H. Xumus. Ypoku B 8 kimacce, M.: IIpocsemenne, 2009 r.

¢ CD-ROM. Xwummus. 8 kiace. DnekTpoHHoe npuioxenue k yueouuky I'.E. Pynsutuca, @.I'. ®enpamana (DVD), M.:
[Ipocsemenue, 2010 .

9 kJacc.

e Pym3utuc I'.E., ®enpaman @.I'. Xumua. 9 knacc. «Heoprannyeckas xumus. OpraHuueckas XUMHsI»d M.:
[Ipocsemenue, 2011 r.

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

¢ CD-ROM. Xumus. 9 knacc. DiekTpoHHOe npuiiokeHue k yueonuky I'.E. Pynsuruca, @.I'. ®enpamana (DVD), M.
[Ipocsemenne, 2010 .

1.2. Mecmo yueonoi oucyuniunsl 8 yuedGHOM niae.
Jucuurinaa BXOIUT B 00pa3oBaTenbHy0 001acTh «EcTecTBO3HAHHEY.
Oowan xapakmepucmuKka yueonozo npouecca:
[Iporpamma xypca «XuMHH» MOCTPOEHA Ha OCHOBE CHHUPATLHON MOJENH, IIPEIyCcMaTpUBAIOIICH MOCTEIICHHOE
Pa3BUTHUE U YIIyOJICHUE TEOPETUUCCKHUX MPEACTABICHUN IIPH JIMHSHHOM 03HAKOMIICHUH C AYMIIMPUICCKUM MaTePUATIOM
CopeprkaHne MPOrpaMMbl HOCUT Pa3BUBAMOIINK XapakTep. s opranm3anuu npoiecca 00ydeHus HCTIONb3YIOTCS
OCHOBHBIC TEXHOJIOTUH OOydYeHUsS: JIMYHOCTHO-OPHEHTHPOBAHHBIE TEXHOJOTHH, WHTEPAKTUBHBIE TEXHOJIOTHH,
HCCIIEA0BATEIHLCKIE METOIbI, IPOSKTHEIE METOIBI, UTPOBBIC TEXHOJIOTHH, KEHC METOI.
Jozuueckue ceéazu npeomema «Xumusy ¢ OCMAAbHLIMU BPEOMEMaAMU y4edH020 niana:
B mporpamme yuuThIBaeTCS peanu3aiis MeKINpeAMeTHBIX CBs3el ¢ KypcoM (M3HUKH U OMOJIOTHH, TAE JaeTCs
3HAKOMCTBO C CTPOCHHEM aToMa, XUMHUECKOM OpraHu3aliel KJISTKU U IpolieccaMu 00MeHa BEIIECTR.
[TnanupoBaHue BKJIIOYACT PEAIM3ALUI0 MEKIIPSIMETHBIX CBSI3CH XUMHKM C KypcaMu: (DU3MKH, OHMOJIOTHUH,
reorpaduu, SKOJIOTHH B COOTBETCTBYIOIIMX TeMaX YpokoB B 8 —9 kiacce.

IKOJIOTHA ¢uzuka Ouosorus reorpagus
Xemogobus, Crpoenue aToma Xumuueckast OpraHu3anus MecTtopoxieHus
XeMOQHITHSL. (AP0, FNEKTPOHBI) KJIETKH (OpTraHMYECKHE BEIECTBA, | MOJIE3HBIX MCKOMAEMBIX MHpA,
Pemienne rnoGanbHbIX | Baxuelime MUHEpalibl, KJIeT4aTka); OOMEH | pEerHOHa, CTPAHBI;
PEruoHaJIbHBIX, OTKPBITHA B (1)I/I3I/IKe, BCHICCTB, KaTaJln3 YcnoBus CpE€abl; MMOYBLI
JIOKAJIBHBIX ~ mpo0sieM; | DJICKTPOHHBIH, YEJIOBEK U OKpYIKaroIas Atmocdepa, runpochepa;
0€30TXOTHBIC ATOMHO-CHUJIOBOH cpena; GoTocuHTE3 MuHepanbHOe u
TEXHOJIOTHH; OXpaHa | MUKPOCKOIIBI; OpPraHUYECKOe CHIPhHE;
aTMocdepHl, SIIEPHBIA PEAKTOP; Xumuyeckas
ruIpocdepsl, nouBsl, | Cunel B mpupope MTPOMBIIIIICHHOCTh
XHUMUYECKHe (MeTaymyprus,
3arpsi3HEHHS HedTernepepaboTKa,
mepepaboTKa  Traza,  yIu,
THIPOMETAILITYPTHS,
IIPOU3BOJACTBO MHHEPAJIbHBIX
yaoOpeHui,
MAaIIMHOCTPOCHHUE)

Oobocnoseanue svioopa YMK, na ocnoee komopozo eedencsa npenooasanue npeomema « Xumusn»

B cootBercTBUM ¢ PenepanbHbiM 3akoHOM «O06 0OpazoBanuu B PM» 0CHOBHOI 3a/1a4ueil mpu MpernogaBaHuu
XMMUH ABJISIETCS: OCYLIECTBICHUE LIEJICHANPABIEHHOr0 Mpoliecca BocUTaHus U 00yueHus rpaxkaan PO B unrepecax
YYaIIUXCs ¥ X POAUTENEH, 00IIecTBa, TOCYIapCTBa, COMPOBOKAAIOIETOCS TOCTHKEHHEM 00yUJaIOIIMHCS




YCTaHOBJICHHBIX TpeOOBaHUH (eaeparbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa.
ObecnedeHne eqUHCTBA 00pa30BaTEIHLHOTO MPOCTPAHCTBA, IPEEMCTBEHHOCTh OCHOBHBIX 00Pa30BaTEIHHBIX MPOTPaAMM
HaYaJILHOTO 00IIeT0, OCHOBHOTO 00IIero, cpeHero (MmojgHoro) oopasoBanus. s peamu3aiuu

CoJiepKaHUsI MPOrPaMMBI MMEETCs yueOHO—MEeTOINYECKI KOMIUIEKC [T ydammxcs u yautens. [IpenonaBanue
OCYIIECTBIISIETCA B CIEIHATN3NPOBAHHOM KaOMHETE XUMUH.

Onucanue YEeHHOCHHBIX OPUEHMUPOE COOEPIHCARUA YUeOH020 npeomema « XumMumy '

JlJ1s co3HATENHHOTO OCBOCHMUS MPEIMETa « XUMHUS» B IIKOJIBHBIA KypC BKIIFOUYCHBI 00sI3aTeIbHBIC KOMIIOHEHTHI
CoJIepyKaHUsI COBPEMEHHOTO XUMHYECKOTO 00pa30BaHMUS:

1) xumuueckue 3nanus (TEOPETUYECKHE, METOIOJOTHMYECKUE, MPUKIAIHBIC, OMHCATEIbHBIC — SI3BIK HAYKH,
AKCHOJIOTUYECKUE, NCTOPUYECKUE H JP.);

2) pasiuunvle ymeHusl, Hasbiku (00IIeyIeOHbIC U CICIM(DUIECKHIE TI0 XUMHUH);

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 kauectBe yennocmuwbix opueHmupos XUMHYECKOTO 00pa30BaHMs BBICTYNAIOT OOBEKTHI, M3ydaeMble B Kypce
XMMHUHU, K KOTOPBIM y oOyd4arommxcsi (opMHpyeTcss IeHHOCTHOe OoTHomeHue. [Ipu 5TOM Beayuliyro poib HUrpaoT
MO3HaBaTeNbHbIe IIEHHOCTH, TaK KaK JaHHBIA y4eOHBIN MMpeIMeT BXOANUT B TPYIILY MPEIMETOB TO3HABATEIHHOTO IIHKIIA,
TJIaBHAS [ENTb KOTOPBIX 3aKIIF0OYAETCS B U3YICHUHU TPUPOIBIL.

OCHOBY nO3HABAMENbHHIX YeHHOCMel COCTaBISIIOT HaydyHble 3HAHMSA, HAy4YHbIE METOJbl IO3HAHMUSL.
[lo3naBaTenpHBIC IEHHOCTHBIE OPUEHTAITNH, (POPMHUPYyEMBIE B TIPOIlECCE N3YUEHUS XUMUH, TIPOSBISIOTCS B IPU3HAHUY:

® [ICHHOCTH HAyYHOTO 3HAHUSI, €T0 MPAKTUIECKON 3HAUUMOCTH, JOCTOBEPHOCTH;
®  [ICHHOCTH XMMHYECKHX METOJIOB HCCIIECOBAHUS KUBOH U HEKUBOW MPUPOIBL.
Pa3Butne nmo3HaBaTeNbHBIX IEHHOCTHBIX OPHEHTAINH COAEP KaHUS Kypca XHUMHUH ITO3BOJISIET CHOPMUPOBATH:
®  YBROXHUTEIHHOE OTHOIIEHUE K CO3UIATEITFHON, TBOPUECKOH NIEeATENEHOCTH;
. MMOHUMaHUE HEOOXOTMMOCTH 30POBOTO 00pasa KI3HM;
e  TOTpeOHOCT, B 0€3yCIOBHOM BBIIIOJIHEHWH TIPAaBWJI OE30MacHOTO WCIONB30BAHUS BEUIECTB B
MMOBCEIHEBHOM KM3HU,
. CO3HATENbHBIN BRIOOp OyayIel mpodeccHoHATEHON AesITeThHOCTH.
Kypc xumum ob6namaer BO3MOKHOCTAMH Uil (DOPMHUPOBAHUS KOMMYHUKAMUGHLIX YEHHOCHel, OCHOBY KOTOPBIX
COCTaBJISIOT MPOIIECC OOIIEHUs, TPaMOTHAS pedb. KOMMyHHKaTHBHBIE IIEHHOCTHBIE OPUEHTAINH Kypca CIIOCOOCTBYIOT:

o NPaBUIBHOMY HCIOJIBb30BAaHUIO XMMUYECKOW TEPMUHOJIOTHH U CUMBOJIUKH;

o PasBUTHIO MOTPEOHOCTH BECTH [WAJIOT, BBICIYIIMBATH MHEHHE OIIIOHEHTa, Yy4acTBOBATH B
JTUCKYCCHU;

o PasBUTHIO YMEHHS OTKPBITO BBIPAXKaTh U apryMEHTHPOBAHO OTCTaWBATh CBOIO TOUKY 3PEHUSI.

Pacmmpenune menelt um 3amad u3ydeHHs y4eOHOro mnpeaMmera «XHMHS» OCYLIECTBISETCS 3a CUYET BBEACHUS
(ATHOKYJILTYPHOH COCTABJIAIONIEH cO/IepKaHUS 00Pa30BAHUS C IIEJIBI0 BOCIUTAHUS YBAXHUTEILHOTO OTHOIICHHS K
KyJIbType KOMH HapoJia, pa3BUTHUs MO3HABATEILHOTO MHTEpECa BOCIUTAHHHKOB, PACIIUPEHUS KPYro3opa, BOCIHTAHHS
TOPJIOCTH 32 CBOIO Malyl0 POAHMHY (B COOTBETCTBHU C HHCTPYKTHBHBIM MUCHMOM YTIPaBJICHUS 10 HAJ[30py U KOHTPOJIO B
cdepe obOpazoBanus MunucrepcrBa obpasoBanus PecryOnmuku Komu ot 11.03.2014 r. Ne 03-05/1 «O peanuzanuun
STHOKYJIBTYPHOH COCTaBJISIIOIIEH cofepKaHusl 00pa3oBaHHs MHpPOrpaMM oOLIero oOpa3oBaHMS»). DTHOKYJIBTYpHas
COCTaBIISAIOIIAS COAEPXKAaHUS 00pa30BaHMS IIPEACTABICHA CIIEAYIOUIMMHI AUAAKTHUECKUMH €IUHULIAMU (8 codeporcanuu
npozpammul 6bl0eneHd KVPCUBOM):

8 Kknacc:

1. Dxonoeuueckoe 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 Cepéeo8ck020 MecmopoicoeHust COuU.

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

6. 3anacvl ocuosHbix saemenmoe mabauyvl J. Mendeneesa 6 Pecnybnuxe Komu: 6anvHeonocuueckue pecypcsl,
npeocmasiieHHble MEePMANbHbLIMU U MUHEPATIbHBIMU 800AMU DA3IUYHOU KOHYEHMPAYUU U COCMABA, cepo8000POOHbIMU
SPA3AMU U CANPONeiesbIMU UNAM.

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

8. Hoo- muxposnemenm, codepaicanue KOmopozo 6 npupoonoll cpede u 600e HeOOCMAMOUHO 0N NOMpeGneHus
yenosexom. Ilpoguraxmurxa nedocmamra 1io0a 6 payuoHe 4eioseKd.

9 kmacc:
1. Mecmopoosicoenuss cepvl u eé coeduneHuil: HebOMLUIOE MeCNOpoNCcOeHUe camopoonoll cepvl Ha FOocnom
Tumane na pexe Cesepnas Kenomma Pecnybnuxu Komu.



N

Docgopumor Pecnybnuxu Komu.Mecmopooicoenue gpocopumos ¢ baccetine pex Coiconvl, 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 colposi.

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

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

Hepmu, dobwieaemoti ¢ Pecnybnruxe Komu.

«'mMHa3MYeCcKnii KOMIIOHEHT» B paboyell mporpaMMe MpeACTaBIeH paclInpeHneM MTPOrpaMMHOTO MaTepHaa
HamnpaBlieHHBIH Ha (opMuUpoBaHHe: 1) CIIOCOOHOCTH aHAIM3UPOBaTh U OOBEKTHBHO OIICHUBATH JKU3HCHHBIC
CUTyallu¥, CBsI3aHHBIC C XWMHUEH, HaBbIKaMH O€30IIaCHOTO OOpAIleHUs C BEIIECTBAMU, HUCIOIb3YEMbIMH B
MTOBCETHEBHOW KU3HM; 2) YMEHUS aHATN3UPOBATh U TUTAHUPOBATH IKOJOTHUECKH 0€30MacHOe MOBEACHNE B LIEISX
COXPAHCHUS 3JI0POBbSI M OKPYXKAIOIICH Cpelbl; 3) MPEACTABICHUN O 3HAYCHUW XMMUYCCKOW HAyKH B PEUICHHUU
COBPEMEHHBIX DSKOJIOTMYECKHX TpPOOJeM, B TOM 4YHCIE B MPEAOTBPAICHHUM TEXHOTCHHBIX M HSKOJIOTHYCCKUX
KaTacTpod).

[IporpaMmMa y4uTHIBaET YCIIOBHSI OOpa30BaTENbHOTO MpoIlecca B THMHA3MH WCKYCCTB (0OydeHHEe B IEpPBOM
MOJIOBMHE JHsI O OO0Ieo0pa3oBaTe/IbHBIM TIPEMETaM, BO BTOPOH IIOJIOBUHE IHS - MO XopeorpaduuecKkum
TUCIIMILTNHAM;, KOHI[EPTHAS NEATEIBHOCTh OOYYaIOIIUXCS; TacTPOIH) W TOJpa3yMeBaeT TaKWe CTPATeTHYeCcKHe
HalpaBJCHUSA Kak: oOorameHne (WHTErpanus), mpoOneMaTu3anus. B mporecce peamn3amuu  IporpaMMEb
pacimpseTcs U yriayoJiseTcs U3ydeHHe TaKUX TeM, KaK TUThEBON PEKUM apTUCTOB OanieTa B TeMe «Bomay», Coctar
U PacTBOPUMOCTh COJICH KOCTHOM TKaHM B TeMaX : «coiiu (ochopHoi KUCIOTB», «Conm», OpraHU3aIlus
BO3IYIIHOW Cpenbl B TeMe «Bo3myX, XUMHYIECKUI COCTaB» U «3arpsa3HeHne aTMOC(EPHOTo BO3yXay, 0COOCHHOCTH
MUTaHUsE ¥ HOPM NUTaHus B Temax «benku», « Kupb», «YTiaeBonasl», KpoMe TOrO peanu3yeTcsl IBPUCTUUYECKUI
nmoaxoa 4Yepe3 CUCTEMY 33H}ITI/II\/'I, IMOCBANICHHBIX PCHICHUIO OSKCICPHUMCHTAJIBbHBIX 3aJad W OpraHu3aluun
MPAKTHYECKUX paboT, IIOMCKOBBIE TEXHOIIOTUH Pealm3yoTCs depe3 paboTy ¢ TEKCTOM U TOWCK JOTIOIHUTEEHOM
nH(pOpPMAITUH TT0 TPUMEHEHHUIO BEIIECTB U UX 3HAYCHHIO B JKM3HM YEJIOBEKa M HAPOJHOM XO3sicTBe, Onorpadusam
YUYCHBIX-XUMUKOB, B OCO6€HHOCTI/I pyCCKOﬁ M COBETCKOM IIKOJIbI, UX BKJIaJ B Pa3BUTUHN HAYKHU XUMUH. HpOGKTHLIG
TEXHOJOTHH PEATM3YIOTCS Yepe3 OpPraHH3allMi0 CAMOCTOSATENBHBIX IPAKTHYECKUX padOT W HWCCIIEeTOBAHHMA,
JIOMAIITHEeTo dKCIIepUMeHTa. [ opraHn3aluy MpOoeKTHON AESITeThHOCTH MOXHO pPealln30BaTh Yepe3 MpHUMEpPHEIE
TeMbl pedeparoB (IOKJIAA0B), MHIAMBUIYAILHBIX MPOEKTOB, TpeliaraeMble OOydaromuMmcsl B 1.7 HacTosIIeH
IIPOrpaMMBI.

Crparerusi oOoraimieHus, MpeanojiaraeT BBIXOJ 3a paMKH TPAIUIMOHHBIX TEM M YCTAaHOBJICHHE CBS3EH C
JIPYTHUMHU TeMaMH, TpoOJieMaMH WM JUCIHUILIMHAMH. B paMkax JaHHON CTpaTerdul MBI MOJIb3yeMCsS METOIaMH
TBOPUYCCKOI'0 Xapakrepa — HpO6JICMHLIMI/I, IMOUCKOBBIMH, 3BPUCTUICCKHUMU, UCCICAOBATCIILCKUMU, ITPOCKTHBIMU,
HWHTETPUPYsI IPEIMETHI €CTECTBEHHOTO W TYMaHUTAPHOTO IIUKJIA.

OOBeM TUCIUILTUHEL: TPOrpaMMa pacculTaHa Ha:
o 8 knacc (1 200 obyuenusn) - 12 uaca (2 u. 6 Hedenio), @ M. y. OMBOOUMCS HA NPaAKMuyecKue pabomsl - 6 4acos.
e 9knacc- (2200 obyuenusn) 68 uacos (2 u. 6 nedenio), 8 m. Y. OMBOOUMCS HA NPAKMUYECKUE pabompl - 7 4aco8.

1.3. Pezynomamul oceoenus yueoHol OucCyuniuHol.
TpeboBaHus pe3ysibTaTaM OCBOCHHS 00pa30BaTeIbHOM MPOTpaMMBbI CPEIHET0 MPOdEeCCHOHATBHOTO 00pa30BaHuUs B
00JIaCTH UCKYCCTB, HMHTETPUPOBAHHON C 00pa30BaTEIbLHBIMH NPOrpaMMaMH OCHOBHOT'O OOIIET0 U CPEeAHEro 00pa3oBaHus
JUIS CIIEUUATIBHOCTH «APTHUCT OasneTa » IpeaycMaTpUBacT:

OK 01. Beibupats crioco0Obl 1 peieHus 3a1a4d npodecCUOoHaIbHON ASITeIbHOCTH IPUMEHUTEIBHO K Pa3InYHbIM
KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEICTBAa IIOMCKa, aHalM3a W MHTepHpeTanuyd HHpopManuu, Hu
WHPOPMAITMOHHBIE TEXHOJIOTHH JIJISl BBITIOIHEHHS 33124 PO ECCUOHANBHON I TEITLHOCTH.

OK 03. IlnanmpoBaTh W peaNM30BBIBATh COOCTBEHHOE MPOQECCHOHANBHOE U JIMYHOCTHOE PAa3BHTHE,
MPEeaNPUHUMATEIIBCKYIO IESITENbHOCTh B IPO(hecCHOHaIBHOM cdepe, UCTONB30BaTh 3HAHUS M0 MPaBOBOH M (MHAHCOBOU
IPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYaIUIX.

OK 04. BddhexTrBHO B3aUMOICHCTBOBATL M pad0OTaTh B KOJJICKTUBE U KOMaHIE.

OK 05. OcymecTBiasaTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYyJapCTBEHHOM s3bike Poccuiickoit
denepayy ¢ yueToM OCOOEHHOCTEH COLMATBHOTO U KyJbTYPHOTO KOHTEKCTA.

OK 06. ITposBasSTh TpaKIaHCKO-TIATPUOTHIECKYIO MTO3UITINI0, TEMOHCTPHPOBATH OCHOBHOE TIOBEICHIE HA OCHOBE
TPaAWLIMOHHBIX POCCHUHACKHX JTyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C YYETOM TapMOHH3ALNN
MEXHAIIMOHAJIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHUH, TPUMEHATh CTaHIapThl aHTUKOPPYIILIUOHHOTO NTOBEACHUS.



OK 07. CogeiicTBOBaTh COXPAHEHHUIO OKPY’KAlOIIEH Cpelbl, PECYypPCOCOEPSIKEHUIO, MPUMEHSATh 3HAHUSA 00
W3MEHCHUAX KIMMAaTa, IPUHIIUIBI 0epPEkITMBOTO IPOU3BOICTBA, SPPEKTHBHO JIEHCTBOBAThH B UPE3BBIYANHBIX CUTYAIUSX.

OK 08. Hcnonb30BaTh cpeacTBa (GU3NIECKONW KYIBTYpPHI JJIs1 COXPAHCHUS U YKPEIUICHHS 370POBhS B TpoIlecce
MpoeCCHOHANBEHON ISATENFHOCTH U TOIJICPIKaHUsI HEOOXOIUMOTO YPOBHS (PU3UYECKOM MOJTOTOBICHHOCTH.

OK 09. Ilonp30Batbes mpodeCcCHOHANBHON TOKYMEHTAIFEeH Ha TOCYAAPCTBEHHOM H HHOCTPAHHOM SI3bIKaX.

I/ISy‘ICHI/IC XAMHHA B OCHOBHOM IIIKOJIE JA€T BO3MOXKHOCTH JOCTHYb ClIEAyromuX pe3yJIbTaTOB B HAIIpaBJICHUU
JIMYHOCTHOI'0 Pa3BUTHUA:

1. BOCIIUTAHUE POCCUHCKOM TPa)XIaHCKOW HMACHTUYHOCTH: HAaTPHOTHU3MA, JIOOBU U YBAKEHHIO K
OrteuecTBy, 4yBCTBa TOPAOCTH 3a CBOIO PoiMHYy, 32 pOCCHIICKYIO0 XUMHUYECKYIO HAYKY;
2. (dopMHpOBaHHE LEIOCTHOTO MHPOBO33PEHHsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHSI HayKU U OOIICCTBEHHON MPAKTHKH, a TAKXKE COIHMATBHOMY, KYJIbTYPHOMY, SI3IKOBOMY U TyXOBHOMY
MHOT000Pa3HI0 COBPEMEHHOTO MUPA;

3. (hopMUPOBaHUE OTBETCTBCHHOTO OTHOIICHUS K VYYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpA30BaHHIO Ha OCHOBE MOTHBAIMKM K OOYYEHHWIO U TMO3HAHHIO, BHIOOPY MPO(HIHLHOTO
o0Opa3oBaHHs Ha OCHOBE HWH(GOPMAIMM O CYMECTBYIOIUX NPOPecCHsX H JHYHBIX MPOodhecCHOHATHHBIX
MPENOYTEHUH, OCO3HAHHOMY TIIOCTPOCHHIO WHIUBHIYalbHON 00pa3oBaTEeIbHON TPACKTOPHH C Y4YETOM
YCTOMYMBBIX TTO3HABATEIBLHBIX HUHTEPECOB;

4. ¢bopMupoBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B 00pa3oBaTenbHOW, OOIIECTBEHHO
TTOJIE3HOH, yueOHO-HCCIeI0BATENFCKOM, TBOPUECKON U IPYTHX BUAAX NCATEIHHOCTH;
5. ¢dopMupoBaHHe MOHMMAHMS LEHHOCTH 3J0pOBOro M Oe3omacHOro oOpasa >KHU3HH; YCBOCHHUE

MPaBUJI HHAMBUIYAIBHOTO U KOJUIGKTUBHOTO 0E€30IaCHOTO MOBEICHHS B YPE3BbIUAHBIX CUTYALUsIX, YTPOKAIOIINX
JKU3HH U 3I0POBBIO JIIOJIEH;

6. ¢dopMHupOBaHNE TMO3HABATEILHOH M WH(POPMAIMOHHON KYJIBTYyphl, B TOM 4HCJEC pa3BUTHE
HaBBIKOB CaMOCTOSATENILHOW pPabOThl C YYeOHBIMH TOCOOMSIMH, KHHTaMH, JIOCTYITHBIMH HMHCTPYMEHTAMH H
TEXHHYECKUMH CPEJICTBAMH HH(POPMAIIHOHHBIX TEXHOJIOT U,

7. (hopMUpOBaHHE OCHOB 3KOJOTHYECKOTO CO3HAHWS HA OCHOBE MPU3HAHUS [EHHOCTH >KH3HH BO
BCeX €€ MPOSBICHUAX M HEOOXOAUMOCTH OTBETCTBEHHOT0, OEPEKHOI0 OTHOIICHUS K OKPYXKAroIlel cpee;
8. pa3BUTUE TOTOBHOCTH K PEIICHUIO TBOPYECKHUX 3aJ]lady, YMCHHS HAaXOJUTh aJCKBATHBIC CIOCOOBI

MOBEJICHUST U B3aWMOJICHCTBUS C TIAPTHEPAMH BO BpeMs y4eOHOW W BHEYYeOHOW JESTENbHOCTH, CIIOCOOHOCTH
OLICHUBAThH HpO6HeMHbIC CUTyalluld MW OHNCPATHBHO MPHUHUMATh OTBCTCTBCHHBLIC PCHICHUA B Pa3IMYHBIX
MPOAYKTHUBHBIX BUAAX ACATCILHOCTU (yqe6Ha$1 IIOMCKOBO-HCCJIICA0BATCIbCKAai, KJ'IY6H21$1, MMPOCKTHAA, KPYKKOBasd U
T. 1)
MeTtanpeaMeTHBIMH DPE3yJIbTATAMU OCBOCHHS OCHOBHOW 0O0pa30BATENBHOW MPOTPaMMbI OCHOBHOTO OOIIETo
00pa30BaHuUs ABJISIOTCS:

1. OBJIa/ICHUE HaBBIKAMH CaMOCTOSITEJIBHOTO MPHOOPETEHMSI HOBBIX 3HAHUM, OpraHu3anuy yuyeOHOH
JeSITEIbHOCTH, ITIOUCKA CPENICTB €€ OCYIIECTBICHUS;
2. yYMEHHE TUIaHHPOBATh MyTH JTOCTHKEHHS LIeel Ha OCHOBE CaMOCTOATEIHHOIO aHajn3a YCIOBUI

U CPEACTB UX JOCTH)KCHUS, BBIICIATH ajJbTCPHATHBHBIC CIIOCOOBI JIOCTHMKCHMS IIEIM U BBHIOMpaTh HauOoee
3¢ (EeKTUBHBIA CIIOCO0, OCYIIECTBISATH MO3HABATENHHYIO pPEe(JIEKCHI0 B OTHOIICHWU ACWCTBUH MO PEIICHUIO
y4eOHBIX U MTO3HABATEIBHBIX 3a]1a4.

3. yMEHHE TIOHMMATh MPOoOJEMy, CTAaBUTh BOIPOCHI, BBIIBUTATh TUIIOTE3y, JaBaTh OMPECICHIE
MIOHATHSAM, KJIAcCH(PHUIIMPOBATh, CTPYKTYPHPOBATH MaTepHall, IPOBOJUTH 3KCIIEPUMEHTHI, apryMEHTHPOBATh
COOCTBEHHYIO MTO3UIIHIO, (DOPMYIIMPOBATEH BHIBOIBI U 3aKITFOUEHUS;

4, YMEHHE COOTHOCUTH CBOM JEHCTBUS C IIAHUPYEMBIMU PE3yJibTaTaMU, OCYUIECTBISATh KOHTPOJIb
CBOEW JESITEeTHbHOCTH B TMPOIECCe JOCTWKEHHS pe3ylibTaTa, OIpeNeisITh CHocoObl JEeWCTBUH B paMKax
MIPEUIOKEHHBIX YCIIOBUH M TpeOOBaHUN, KOPPEKTHUPOBATh CBOM JICHCTBHSI B COOTBETCTBHH C H3MEHSIOIICHCS
CUTYyallueH;

5. (dbopMUpOBaHHE M PAa3BUTHE KOMIIETCHTHOCTH B O0JIACTH HCIOJIb30BAHHS HMHCTPYMEHTOB U
TEXHHYECKUX CPEJCTB HH()OPMAIMOHHBIX TEXHOJOTHI (KOMIBIOTEPOB M MPOTPAMMHOTO OOECIeUeHHs) Kak
WHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHUS KOMMYHHMKATHBHBIX M II03HABAaTEIbHBIX YHUBEPCAIbHBIX YUYCOHBIX

JIENUCTBUI;

6. YMEHHE CO03/1aBaTh, IPUMEHATh U HPeoOpPa30BBIBATh 3HAKW M CHUMBOJIBI, MOACIH M CXEMbI IS
peleHns y4eOHBIX U MO3HABATEIIbHBIX 3a/ay;

7. YMEHHUE H3BIICKaTh MHPOPMALMIO M3 Pa3IMYHBIX HUCTOYHHKOB (BKJIFOYAs CPEICTBA MAacCCOBOU

WHQOpMAIUK, KOMIAKT-IMCKKH y4eOHOro HaszHaueHws, pecypchl HHTepHeTra), CBOOOTHO TMOJIH30BATHCS
CIPaBOYHOH JINTEPATYpOH, B TOM YHCJIE M Ha DJIEKTPOHHBIX HOCUTEISX, COOJIOAATE HOPMBI MH(POPMALIMOHHOM
M30UPaTENBHOCTH, STHKH;

8. YME€HHUE Ha IIPAKTHUKE TII0JIB30BATHCA OCHOBHBIMHU JIOTUYCCKUMHU IIpUC€MaMH, METOJaMHU
Ha6J'IIO}_ICHI/I$I, MOZACIIMPOBAHUA, O6’L$ICHCHI/I$I, peHICHUA HpO6HCM, MMPOrHO3UpPOBAHUSA U JP.;
9. YMCHHEC OPraHU30BbBIBATL CBOIO KM3Hb B COOTBCTCTBUU C MPCACTABICHHUAMHA O 3J0POBOM 06pa3e

KU3HU, ITpaBax u 00513aHHOCTSIX TpaXxaaHHa, HEHHOCTAX 6I>ITI/I}I, KYJIBTYPbI U COLITUATIBHOT'O B3aPIMO,Z[eI>'ICTBPlﬂ;



10. YMEHUE BBINOJIHATH [103HABATEIIbHBIC U IPAKTUUECKHUE 3aaHUs, B TOM YHUCIIE IPOEKTHHIE;

11. YMEHHE CaMOCTOSATENIbPHO M apryMEHTHPOBAaHHO OLICHUBaTb CBOM JCWCTBUS U JIEHCTBUA
OJTHOKJIACCHUKOB, COJEp)KaTeIbHO OOOCHOBBIBasl MPAaBWIBHOCTh WJIM OHIMOOYHOCTH pE3ysbTaTa W CIocoba
JeHCTBUS, AJEKBATHO OLIEHMBATH OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PAKTHYECKOro WM IPEeAIoJaraeMoro
pacxolia pecypcoB Ha pELICHHE 3aJaud, a TAKXKE CBOM BO3MOXKHOCTH B JOCTMDKEHHM LIENH OINpPEHCcNICHHOM
CIIO’KHOCTH;

12. yMeHue paboraTh B rpymnmne — 3(Q(EeKTHBHO COTPYAHMYATh W B3aMMOJACHCTBOBATH Ha OCHOBE
KOOpAMHALIMU PA3IUYHBIX IO3ULUM IpU BbIPAOOTKE OOILEro pelieHHs B COBMECTHOM AEATENBbHOCTH; CIIyLIAaTh
napTHepa, (hopMyIMpoBaTh M apryMEHTHPOBAaTh CBOE MHEHHE, KOPPEKTHO OTCTauBaTh CBOIO IIO3ULMIO H
KOOPIMHHUPOBAThH €€ C MO3HULUH MapTHEPOB, B TOM YHCJIE B CUTYal[H CTOJIKHOBEHHS] MHTEPECOB; MPOLYKTHBHO
paspemiath KOHGIMKTBI HAa OCHOBE Yy4eTa HMHTEPECOB M IO3UIMH BCEX €ro y4acTHHUKOB, IIOMCKAa U OLEHKH
aJBTEPHATHBHBIX CIIOCOOOB pa3pemIeHuss KOH(PIIUKTOB.

IpeameTnsiMu  pe3yibTaTtamMu ocBoeHHuss OCHOBHOW 00pa30BaTeNbHOM MNpPOTpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHHus SBISIOTCS:

1. popMupoBaHre mEepBOHAYANBHBIX CHCTEMATU3UPOBAHHBIX IPEACTABICHUA O  BELIECTBaX, HX
MPEBPALICHUAX M MPAKTHIECKOM NPUMEHEHHH; OBJIAJACHUE MOHITUHHBIM amnmnapaToM W CHMBOJIMYECKUM SI3BIKOM
XHMUH;

2. oco3HaHHE OOBEKTHBHO 3HAYMMOCTH OCHOB XHMHYECKOH HayKH Kak oOOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX MPEBpAILCHUA OPraHMYeCKUX W HEOPraHWMYEeCKUX BELIECTB KAaK OCHOBBI MHOTHX
SIBIICHUH J)KUBOW M HEXKMBOW MPUPO/IBI; YIITyOJIeHUE IPEICTABICHUN O MaTepUAIbHOM €TUHCTBE MUPA;

3. OBlaJeHHE OCHOBAaMH XHMMHYECKOM TIPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBaTh U OOBEKTHBHO
OLICHMBATh >KU3HEHHBIC CUTYallud, CBS3aHHBIE C XUMHEH, HaBbIKAaMHM 0e30macHOro OOpalIeHUs] C BELIECTBAMH,
WCTIONB3YEMBIMH B TMOBCEHEBHOW JKW3HU; YMEHHEM aHaJIM3MPOBaTh W IUIAHUPOBATH JKOJIOTHYECKH Oe30TMacHoe
MOBEJICHUE B LIENAX COCPEKEHHS 37I0POBBSI M OKPYIKAIOIIECH Cpebl;

4. dopMupoBaHHE YMEHHMH YCTAHABIMBATh CBS3M MEXIY pEaJbHO HaOMIOAaeMBbIMH XHMHUYECKUMHU
SBICHUSMH M TPOIECCAMH, TMPOUCXOIIIIMMH B MHUKPOMHpPE, OOBSCHATh NPUYMHBI MHOTOOOpa3usl BEIIECTB,
3aBHCHUMOCTH UX CBOWCTB OT COCTaBa U CTPOCHMS, a TAKIKE 3aBUCUMOCTh MPUMEHEHNS BEIIECTB OT UX CBOMCTB;

5. mpuoOpeTeHnsl ONbITAa WMCHOJIB30BAHHS PAa3IMYHBIX METOJOB W3YyYCHMs BEIIECTB; HAOMIOACHHUS 3a HX
MPEBPALICHUSAMH NPH MPOBEACHUN HECIOXKHBIX XUMUYECKHX SKCIEPUMEHTOB C HCIIOJIb30BaHHEM JIaOOpaTOPHOTO
000pyAOBaHHS U IPUOOPOB;

6. yMeHHe OKa3bIBaTh IEPBYIO IIOMOILb NPH OTPABICHHUAX, OKOTaX M IOPYTUX TPaBMaxX, CBA3AaHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM;

7. oBiajgeHHe TpueMaMu paboThl ¢ MHPOpMAIMel XUMHYECKOTO COJEpIKaHMsl, MPEACTABICHHON B pa3HO
dopme (B BUIE TEKCTA, POPMYJI, IpadMKOB, TAOIUIHBIX TAHHBIX, CXeM, oTorpaduii u ap.)

8. cozmaHue OCHOBHI AJ1s1 JOPMUPOBAHMS MHTEPECa K PACUIMPEHUIO U YTIyOJEHHIO XUMHUYECKUX 3HAHUU U
BbIOOpa XUMHHU KaK NPO(UIBHOrO MpeAMeTa MPH Mepexo/ie Ha CTYIEeHb CPeAHero (I0JIHOTo) o01ero oopa3oBaHus, a
B JIaJIbHEHIIIEM U B Ka4ecTBe cepbl CBOE podeccHoHanbHOM NesITeIbHOCTH;

9. ¢opMmupoBaHMe TpEACTaBACHMH O 3HAYEHHMM XHMHUYECKOW HAyKd B PpEIICHHWH COBPEMEHHBIX
9KOJIOTHUYECKHUX MPOOJIEM, B TOM YHCIIE B IPEAOTBPAILEHUN TEXHOT€HHBIX U 9KOJIOTHYECKUX KaTacTpod.

OK 01. Beibupats criocoObl 1 penieHns 3a/1a4 MpopecCHOHANBHOM JISITeIbHOCTH IPUMEHHUTENFHO K Pa3IMYHBIM
KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEACTBAa IIOMCKa, aHalW3a M MHTepHpeTauud uHOpMaUuHu, U
WHPOPMAITUOHHBIE TEXHOJIOTHH JIJIS BBEITIOJIHEHHS 33124 PO ECCUOHANBHON e TETLHOCTH.

OK 03. IlnanmpoBaTh W pealM30BBIBATh COOCTBEHHOE MPO(ECCHOHANBHOE W JIMYHOCTHOE pPAa3BHUTHE,
NPEANPUHUMATEIIBCKYIO IESITENBHOCTE B IPo(hecCHOHaIbHOM cdepe, UCIoNb30BaTh 3HAHMUS 10 MPABOBOK U (PUHAHCOBON
IPaMOTHOCTH B Pa3IMYHbIX )KU3HEHHBIX CUTYaIUSIX.

OK 04. Db dexTBHO B3aMOIEHCTBOBATh U paboTaTh B KOJUIEKTHBE H KOMAaH/IC.

OK 05. OcymecTBisaTh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYyJapCTBEHHOM s3bike Poccuiickoit
denepanyy ¢ yueToM 0COOEHHOCTEH COLUAIBHOTO U KyJIbTYPHOIO KOHTEKCTA.

OK 06. ITposBasSTh TpaKIaHCKO-TIATPUOTHICCKYIO TTO3UITNI0, TEMOHCTPHPOBATH OCHOBHOE TTOBEICHIE HAa OCHOBE
TPaJUIIMOHHBIX POCCUHCKMX JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCIE C Yy4eTOM TapMOHHU3aIUH
MEXHAIMOHATIBHBIX 1 MEXPEJTUTHO3HBIX OTHOILEHHUH, TPUMEHITh CTAaHJAPTHl AHTUKOPPYNLUOHHOTO TOBEICHHS.

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKPYXKAIOLIEH Cpejibl, pecypcocOepeKeHuIo, MPUMEHSITh 3HAHUS 00
W3MEHCHUSX KIIMMaTa, PUHIIUTIBI 0epPEXKITMBOTO IPOU3BOACTBA, SPPEKTHUBHO JIEHCTBOBATH B UPE3BBIUAHBIX CHTYAIHSIX.

OK 08. Hcnonb3oBatk cpeacTBa (GU3NUECKON KYJIBTYPBI AJsl COXPaHEHUsI U YKPEIUIEHHs! 370pOBbs B MpoLEcce
npodecCHOHANBHON AEATENBHOCTH U MOAJEP)KaHUsI HEOOX0IMMOT0 YPOBHS (PU3NYECKOH MOATrOTOBIEHHOCTH.

OK 09. IMonp30BaThCs MPOPEeCcCHOHATLHON IOKYMEHTAIMel Ha TOCYAapCTBEHHOM H UHOCTPAHHOM SI3bIKaX.

1.4. Conep:xanue nporpaMmsbl y4eOHOr0 Kypca IMCUMITUHBI « XUMHU».

N9| HaumeHnoBaHue | JAupakTudeckue eTUHUIbI
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e

TEMbI 3aHATUSA

1 rox o6yuenns (8 kiaace) 72 u/roxa (2 yw/nenemo) HEOPTAHUYECKAS XUMMUMSI

e

ITepBoHayaJbHBI
XHMHUYECKHE

MMOHATHUSA

(18 gacoB).

IIpenmer xumuu. XuMHsI KaK 4acTh €CTECTBO3HaHUs. BemecTBa u ux cBoiicTBa. YucThIe
BemiecTBa U cMecd. CrocoObl OYMCTKH BEIIECTB: OTCTAUBaHKE, PUIBTPOBAHHUE, BHIIAPUBAHHE,
KpUCTAIIM3aLusl, AUCTHILIALUS, XpoMaTtorpadus. Puznveckne W XUMHUYCCKHE SIBICHHSL.
Xumudeckre peaknud. [Ipu3HaKd XUMHYECKHX pEaKIWid W YCIOBHS BO3HHKHOBEHUS H
TEUYEHUs] XUMHYECKHX peakuuii. ATOMBI W MOJEKyNbl. BemiecTBa MOJEKYISAPHOTO H
HEMOJIEKYJISIPHOTO CTpoeHHs. KadecTBEHHBIH 1 KOJIMYeCTBEHHBII COCTaB BemecTBa. IIpocTrie
Y CIIO’KHBIE BEIIeCTBa. XUMHUYECKUI 3eMEHT. S3bIK XUMUH. 3HaKH XUMHUYECKUX IIIEMEHTOB,
XUMHYECKre (QOpMyibl. 3aKOH TMOCTOSTHCTBA COCTaBa BEMIECTB. ATOMHAs €IUHHIIA MAacChl,
OTHOCHTeNbHAs aTOMHAsi M MOJIEKYJsipHas Macchl. KonmuuecTBo BemiecTBa, Moib. MossipHas]
Macca. BaileHTHOCT XMMHYecKHX 3i1eMeHToB. OlpenereHrne BaJeHTHOCTH J3JIEMEHTOB IIO
¢dopmynam ux coenuHeHHH. COCTaBICHNE XUMHYECKUX (DOPMYI 1O BaJIEHTHOCTH. ATOMHOA
MOJIEKYJISIpHOE Yy4eHHe. 3aKOH COXpPaHEHUs MacChl BEIIecTB. XHMHUYECKHE YpPaBHCHHS.
Knaccupukanus XUMHUECKHX pEaKIUHA MO YHCIAY M COCTaBY HCXOAHBIX W TIOJyYCHHBIX|
BEIIIECTB.

Jlemoncmpayuu. O3HakKOMIIeHHE ¢ 00pa3laMy MPOCTHIX U CJIOXKHBIX BemecTB. CrocoObl
OYHUCTKH BCLICCTB. KpucTaJuiM3anus, JUCTUIIIALINA, XpOMaTOI‘pa(I)I/IH. OHBITBI,
MONTBEPKIAIOIIAE 3aKOH COXPAHEHHWS MacChl BEMIECTB. XHWMHYECKHE COCIUHCHHUS
KOJIMYECTBOM BeriecTBa | Mois. Mopens MossipHOTo 00heMa razos.

Jlabopamopnvie onvimel. PaccMOTpeHHE BEUIECTB C  pa3iMYHBIMA  (UIUUECKUMH
cBoiicTBamHu. Pa3nenenne cMecu ¢ moMonipto Marauta. [IpuMepsl GU3NUECKUX U XUMHUECKHX
SABIEHUH. Peakiuy, WUTIOCTPUPYIOMIAE OCHOBHBIE TIPWU3HAKH XapaKTePHBIX PEaKIni,
Pasnoxxenue ocHoBHOro Kapoonata meau(ll). Peakius 3ameleHns MeIu )Keae30M.

Ipaxmuueckue pabomwi. llpaBuia TeXHUKH O0€30MACHOCTH MpPU PadOTE B XUMHUECKOM
kabuHete. O3HAaKOMJIEHHE C Ja0OpPaTOpHBIM oOopynoBaHneM. (OUYHCTKAa 3arpsS3HEHHOM
MOBAapEHHOU COJIH.

Pacuemnvie 3a0auu. BuluncieHue OTHOCHTENBHOW MOJEKYISIPHOH Macchl BeELIECTBA IO
¢dopmyne. BrprumciaeHne MaccoBOW JIONMHM  3IEMEHTa B XHMHYECKOM  COCIWHEHHH.
YcraHoBneHue mpocrtedmield (GopMmynbl BemecTBa IO MAacCOBBIM  JIONISIM  DJIEMEHTOB.
Breraucnenus mo XMMU4ecKuM YpaBHECHUAM MACChl MJIM KOJIMYCCTBA BECHICCTBA I10 N3BECTHOH
Macce WM KOJIMYECTBY OJTHOTO M3 BCTYMAIOIIMX WM TIOJYYAIOIINXCS B PEAKIMH BEIIECTB.

Kucaopoa
(5 gacog).

Kucnopon. Haxoxaenue B npupoae. dusnueckue U xumuueckue cpoiicta. [lomyuenue,
npuMeHenue. Kpyrosopot kucnopona B npupoge. ['operne. Okcuapl. Bosayx u ero cocras.
MemnenHoe okucienue. TemnoBoit 3¢ dekT XuMHUecKrx peakiuii. TorumBo u crnocoOsl ero)
CKMranus. 3anmra atMoc()epHOro BO3AyXa OT 3arps3HEHHH.

Hemoncmpayuu. llonyuyenne u coOMpaHHe KHUCIOPOAAa METOAOM BBITECHEHHUS BO3AYyXa,
METO/IOM BhITeCHEHUs BoJbl. OmpesienieHne coctaBa Bo3ayxa. Komekunn HeTH, KaMeHHOTO|
YIJISL ¥ TIPOJJYKTOB UX MEPEepadOTKH.

JlaGopatopHsie onbITel. O3HaKOMIIEHHE ¢ 00pa3LiaMi OKCHIIOB.

Ipaxmuueckas paboma. TloyueHne 1 CBOWCTBA KHCIOPOJIaA.

Pacuemmnvie 3a0auu. PacueTsl IO TEPMOXUMUYECKHM YPaBHEHUSIM.

OKK1: 1. Oxonoeuueckoe cocmosnue ammocghepwi 6 2. Coikmuigrape.

Bopopon
(3 gaca).

Bonopon. Haxoxzaenue B mpupone. dusnueckue W XUMUYECKHE CBOMCTBa. Bomopon —
BoccTaHoBUTENb. [lomydyenme, mnpumeHenue. Jlemonctpamuu. I[lomydenwe Bogopona B
annaparte Kumnma, mpoBepka Boiopoia Ha YKCTOTY, FOPEHHE BOIOPO/Ia, COOMpaHKe BOIOPOIa
METOJOM BBITECHEHUS BO3yXa U BOJIBI.

Jlabopamophuvie onvimul. IlonydeHre BoAOpOIa M U3YICHHUE €r0 CBOWCTB. B3anmomelicTBre
Bogopoaa ¢ okcuaom meau(1l).

PactBopsl. Bona
(7 gacos).

Bona — pactBopurens. PactBopumocTts BemiecTB B Boae. OmpeneneHne MaccOBOM J0Jy|
pacTBOpeHHOro BemlecTBa. Boma. MeTonbl onpezeneHrs cocTaBa BOJAbl — aHAIU3 U CUHTE3,
dusnyeckre M XMMHUYECKHE CBOWCTBA BOABL. Boma B mpHpoje M CIOCOOBI €€ OYHMCTKH.
Kpyrosopot BozsI B Ipupoze.

Lemoncmpayuu. Ananu3z Boabl. CUHTE3 BOJBL.

Ilpakmuueckas paboma. IIpUTOTOBJIICHHE PACTBOPOB COJIEH C OMpPEHETIECHHOW MacCOBOM
JIoJIel paCTBOPEHHOTO BEIIECTBA.

Pacuemnvle 3a0auu. HaxoxneHne MacCcOBOW JTOJIM PaCTBOPEHHOTO BEIIECTBA B PAcTBOPE.
Briuuciaenne macchl pacTBOPEHHOTO BEUIECTBA M BOABL JUIsl MPUTOTOBICHUS PACTBOPA




oTpeJIeICHHON KOHTICHTPAIHH.
OKK2: 3anacwvt uucmoii 600b1 u munepanvivix ucmoynukos 8 Pecnybiuxe Komu.

OcHoBHbBIE
KJIaCChl
HEOPraHuYeCcKUuX
coeTUHeHU

(10 yacos).

Oxcuppl. Kimaccudukarus. OcHOBHBIE M KHCIOTHBIC OKcHbl. HoMeHknaTypa. dusndeckue
u xummueckue cBoiictBa. [lomyuenuwe. Ilpumenenume. OcHoBanus. Knaccuduxarnms.
Homenknatypa. @u3nueckue 1 XUMHUYECKHE CBoMcTBa. Peakuus Heiitpanuzanuu. [lonydenue,
IIpumenenne. Kucnortsl. Knaccupuxamms. Homenxmarypa. dusmueckne W XUMHYECKHE
cBoiictBa. BrrtecHurensHeiii psg merauioB H. H. bekeroBa. Ilpumenenune. Conm.
Knaccudpukamus. Homenknatypa. Pusmyeckue W XuMHA4YecKue CBowcTBa. CrocoOsl
monydeHusl cojeil. ['eHeTwdeckas CBS3p MEXAYy OCHOBHBIMH KJIaCCAMH HEOPTaHHMYECKUX
COECIHECHU.

Jlemoncmpayuu. 3HaKOMCTBO € 00paslaMd OKCHIOB, KHCIOT, OCHOBAaHHHA W COJICH,
Heiitpanu3zanus miesnouu KUCJIOTOM B MPUCYTCTBUM UHIUKATOPA.

Jlabopamoprvle onvimul. ONBITHL, TOATBEPXIAIONINE XUMHYSCKUE CBOMCTBAa KHUCIIOT,
OCHOBaHMUI.

Ipaxmuueckasn paboma. Pemenne SKCIIEpUMEHTANBHBIX 33724 10 TeMe «OCHOBHBIE KIIACCH]
HEOPTaHWYECKUX COCTUHEHUN.

OKK3: . Okcuowl - 6Ooxcumvl —nepcnekmuenvle 01 UCNOIb308AHUSL NOAE3HbIE UCKONAEMble
Pecnybauxu Komu.

OKK4: Conu, dobwisaemvie 6 Pecnybonuke Komu. Hcmopus, nepcnexmuswi Cepéeoscko2o
MeCTHOPOACOEHUSL COMU.

OKKS: Xumuueckuit cocmas nous Pecnyonuxu Komu. Hcnonvzosanue MuHepanbHvix
y0obpeHuil.

Hepuoguyecknii
3aKOH M cHCTeMAa
XHMHUYECKHX
jiemento . W,
Memnpeieesa.
CTtpoenue aTroma

(8 gacoB).

[lepBble NOMBITKY KJIACCH(PUKALIMM XUMUYECKUX 3JI€MEHTOB. [loHATHE O Ipynax cXOIHBIX
anemeHToB. [lepuommueckuii 3axkon JI. WM. MenneneeBa. [lepuomuueckas Ttabmuia
XUMHYECKUX 3neMeHToB. ['pymmel u mnepuoasl. KopoTkuit © JJWMHHBIA  BapHUaHTH]
MIEPUOANYECKON TaOIuIbl. 3HAUSHUE MTepHOANYecKoro 3akoHa. JKu3Hb u nestensHocTh . U
Menneneea. Ctpoenue atoma. CocTaB aTOMHBIX szep. DiekTpoHbsl. M3otomel. CTpoeHue
ANEKTPOHHBIX 000JO4YeK aToMOB TepBbIX 20 DJIEMEHTOB NEPHOAMYECKOH CHUCTEMB]
Jlabopamopnvie onwvimoul. B3auMonmeicTBHE THMAPOKCHAA IIMHKA C PacTBOpaMU KHUCIOT W]
ieso4ei.

OKK6:. 3anacvt ocrosuvix snemenmos madbauyvt J]. Menodeneesa ¢ Pecnybnuxe Komu:
banvHeono2uyecKue pecypevl, npeocmasieHHble MepMalbHbIMU U MUHEPATbHLIMU 800AMU
PA3IUYHOU KOHYSHMPAYUY U cOcmagd, cepo8o0opOOHbIMU PA3AMU U CANPONENesblMU UNAM.

Ctpoenue
BeIECTB.
XuMnyeckasi CBfI3H
(9 gacog).

ONEeKTPOOTPHUIATENHHOCTh XUMHUECKHUX 31eMeHTOB. OCHOBHBIE BHJBI XHMHYECKOW CBS3H:
KOBaJICHTHAs HEMOJIspHasA, KOBAaJCHTHAs MOJIApHAasi, HOHHas. BaleHTHOCTh 3JIEeMEHTOB B CBETE
9NIeKTpOoHHOM Teopun. CreneHb okucieHus. [IpaBuia ompeneneHHs CTENIEHH OKHUCIICHHS]
aneMeHTOB. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. KpucTaminueckue pelerku:
WOHHAsI, aTOMHasl U MOJIeKyJsipHasi. Kpucramminueckue U aMopQHbBIe BElIeCTBa. 3aBUCHUMOCTH)
CBOWCTB BEILIECTB OT THIIOB KPUCTAUIMUECKUX pemrerok. Jlemonctpanuu. O3HaKOMIIEHHE
MOJEISIMHU KPUCTAJUTMYECKUX PELIETOK KOBAIEHTHBIX M HOHHBIX coenHeHn. ConocTaBIeHNe)
(U3NKO-XMMHUECKUX CBOMCTB COEAMHEHHI C KOBAICHTHBIMU ¥ HOHHBIMU CBS3SIMU.

3akoH ABOraapo,
Mouasipablii  00beM,
ra3os

(3 uaca).

3akon ABoraapo. MosispHblii 00beM ra3oB. OTHOCUTENbHAS TIOTHOCTH ra3oB. OObEeMHBbIC)
OTHOIIICHHUS Ta30B MPH XUMUYCCKUX PEAKIUSIX.

Pacuemnvie 3a0ayu. OObBEMHBIE OTHOIICHHS Ta30B TPU XHUMHYECKHUX PEaKIUsX.
Breraucnenus mo XMMHUYECKUM YpaBHECHUAM MAaCCHhI, O6T>€Ma 1 KOJIMYECTBA BCEIIECTBA OJHOIQ|
U3 TPOJIYKTOB PEaKIIMU 10 MAaCcCe MCXOJHOTO BElIECTBA, 00BEMY MM KOJIUYECTBY BEIECTBA,
COJePKALIET0 ONPEACICHHYIO OO0 IPUMECEH.

T'ajoreHnl
HHEPTHBIE Ta3bl
(8 wacom).

H

[lomo’keHne TamOTreHOB B TEPUOIWYECKONW TaOMMIlE W CTPOCHHWE HUX aTOMOB. XJIOp.
Ousnueckne W XUMUYECKHE CBoWcTBa xiyopa. llpumenenme. XmopoBomopoa. ConsHas
kucnora u ee cond. CpaBHUTENbHAS XapaKTEPUCTHKA TaloreHoB. DTOp U ero COeIMHEHUS.
Bpowm. Wox. HuepTHbie ra3pl. 3HaUeHUE COSAMHEHUI U POJIb B HAPOJHOM XO3SMCTBE.

Hemoncmpayuu. 3HaKOMCTBO ¢ 00pa3namMi TNPUPOAHBIX XJIOPHUAOB. 3HAKOMCTBO (
¢u3nyeckuMu cBOMCTBamMu TayoreHoB. [lomydeHue XJIOpOBOIOpO/Na W €ro pPacTBOpPEHUE B
BOJIE.

Jlabopamopnvie onvimel. Pacrio3HaBaHUWE COJISHOM KHCJIOTBI, XJIOPHUIOB, OpPOMHJIOB,
HOJMJIOB U 10/1a. BBITECHEHME TrallON€HOB JIPYT APYTOM U3 PaCTBOPA UX COCAUHEHMM.

Ipaxmuueckas paboma. IlonyueHne CONSIHON KUCIOTHI U U3y4YEHHUE €€ CBOICTB.

OKKT7: Xnop — kax 0CHOBHOU axmueuvlii U ONACHBIL A2eHm 6 Npoussoocmee Oymazu Ha
Mownou- JITIK.

DKKS: Hoo- muxposnemenm, codepiicanue Komopo2o € npupooHoli cpede u 600e
HedocmamoyHo 0ns nompebnaenus venogekom. Ilpodhunaxmuxa nedocmamka 1loda 8




panyuone 4ejlosexkad.

2 roa odyuenus (9 kiace), (68 u/rox; 2 4/Henemo).

B 1.u. HEOPTAHMYECKAS XUMMA (50 uyacos).

DJIeKTPOTUTHYEC
Kas IMCCONHALMSA
(10 gacoB).

DNEKTPOJIUTEI U HEDEKTPOJIUTHL. DICKTPOIUTUYECKAST IUCCOIMAIUS BEIIECTB B BOJHBIX|
pactBopax. Monsl. Katnonsl u anuoHsl. ['uapatHas Teopusi pacTBOPOB. DIEKTPOIUTHUECKAS]
JUCCOIMAINS KUCIIOT, mesiodeld u coneil. DnekTponuTsl. CTeneHb AWCCOnMaii. Peaxium
HOHHOTO oOMeHa. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC peaKIuH. OKuCIuTeNb,
BOCCTaHOBUTENb. ['uaponus comeil.

Lemoncmpayuu. VicribiTaHne pPacTBOPOB BEIMIECTB HAa DJIEKTPHUECKYIO MPOBOIUMOCTS.
JIBrkKeHre NOHOB B 3JIEKTPUUIECKOM IIOJIE.

Jlabopamopnuie onvimsi. Peakuimm oOMeHa MEXIy pacTBOPaMH SJIEKTPOJIHUTOB.

Ipakmuueckas ~ paboma.  PemieHne  JKCIEPUMEHTANBHBIX  3a/ad
«OIEeKTPOTUTHYECKAS TUCCOIHALINS.

10 TEME

Kucaopon u cepa
(9 yacon).

[lomoxkeHne KHCIOpOJa W CEpbl B TMEPHOAMYSCKOM CHCTEME XHMHYECKUX 3JICMEHTOB,
CTpOGHHE UX aTOMOB. AJOTpomusi Kuciaopoaga — o030H. Cepa. AJIOTPONHS CeEpHI.
Odusnueckne U XUMUIeckue cBoiictBa. Haxoxmenue B npupone. Ilpumenenne cepsl. Ok
cepri(IV). CepoBomopomHass u cepHHCTass KACIOTHI u uX comu. Okcum cepel(VI). CepnHas
kuciaora U ee coid. OKUCIHUTEIbHBIE CBOWCTBA KOHIEHTPUPOBAHHOW CEPHON KHCIIOTHIL
IToHsiTHE O CKOPOCTH XUMUYECKUX peakuuil. Karanuzartopsl.

Hemoncmpayuy. AAmOTponvs KHUCIOPOAAa U Cepbl. 3HAKOMCTBO C 00pa3lamMu MPHPOTHBIX|
cynb(UI0B, CYIb(aTOB.

Jlabopamopnvie onvimoi.
pacTBope.

Ipaxmuueckass paboma. PemieHne sKcrepHUMEHTANBHBIX 3agad mo Teme «Kucmopon u
cepay.

Pewenue 3a0ay. BrraucneHns 1Mo XUMHYECKUM yPaBHEHUSIM PEaKIil MacChl, KOJINYECTBY
BEIlecTBa WM 00beMa 10 W3BECTHOW Macce, KONWYECTBY BEIIECTBAa MM 00BEMY OJHOTO U3
BCTYNAIOIIUX WK TOJTyYArOIINXCsl B PEaKIMU BEIECTB.

OKK1: Mecmopooicoenusi cepuvl u e€ coeOuHeHUll. HebOoIbUI0e MeCmOPONCOCHUE CAMOPOOHOU
cepovl Ha FOxcnom Tumane na pexe Cesepras Kenomma Pecnybauxu Komu.

PacnioznaBanue cynbdua-, cynbpuT- U CcynbdaT-uOHOB B

A3zor u docdop
(10 yvacos).

[Monoxxenne a3zora u (Qocdopa B NEPUOTUUECCKOH CHUCTEME XHMHYCSCKUX 3JICMCHTOB,
CTPOCHHE UX aTOMOB. A30T, (PU3MUYECKUE M XUMHUUECKUE CBOMCTBA, TIOJIYYCHHUE U TIPUMEHECHHE.
KpyroBopor azora B mpupone. AMMuak. Du3nyueckue W XUMHUYECKHE CBOWCTBA aMMHaKa,
nonmyueHue, npuMmenenne. Comu ammonusi. Oxcuapl azora(ll) u (IV). A3oTHas xucnora u ee
conmu. OKHCIUTENbHBIE CBOMCTBA a30THOH KHCIOTBL Dochop. Asuorpornus dochopa,
®dusnueckre u xumuueckue cBoicTBa (ocdopa. Oxcua dochopa(V). Oprodochopras
KHCIIOTa U ee coli. MuHepaibHbIe yI00peHus.

Jlemoncmpayuu. TlonydeHue amMMuaka W ero pacTBopeHune B Boje. O3HakomiieHHE C
o0pa3iamMu MpUPOJHBIX HATPATOB, (GochaToB.

JlabopamopHhuvle onvimesl BzanMopeiicTBre coneit aMMoHUs co miernodamu. O3HaKOMIIEHHE ¢
a30THBIMU U (OCHOPHBIMU YIOOPEHUSIMHU.

Ipaxmuueckass paboma. TlonyueHne amMMuaka M H3ydeHHE ero cBoucTB. OmnpejeneHue
MUHEPAJIHHBIX YIOOPEHUIA.

IOKK2: ®ocpopumvr Pecnyonuxu Komu.Mecmopooicoenue gocgopumos 6 baccetine pex
Coiconvt, Boimu, na Tumane, Honsapuom Ypane u Ilaii-Xoe.

Yraepon
KpeMHMit
(6 gacos).

4

[lonoxxenne yriepoa M KpeMHHUS B MEPUOANYECKON CHUCTEME XHUMHMYECKHX O3JIEMEHTOB,
CTpPOECHHE HMX aTOMOB. YTJIEPOA, aUIOTPONHbIE MOAWPUKAINU, PUIUUECKHE W XUMUUYECKHUE
CBOICTBa yriepoaa. YTapHbI ra3, CBOMCTBa M (PU3HOJIOTHYECKOE JCWCTBHE HA OPTaHH3M.
Yrnekucnslid ra3, yrojibHas KMcioTa U ee coau. Kpyrosopor yriepona B npupoje. KpeMHui.
Oxcun xpemuus(1V). Kpemunesas kucnora u ee conu. Ctexio. LlemeHT.

Hemoncmpayuu. Kpucrammyeckue pemeTky anmasa u rpadurta. 3HaKOMCTBO ¢ 0Opasiamy|
MPUPOJHBIX KapOOHATOB M cuiMKaToB. O3HAKOMJICHWE C DPa3IWYHBIMH BUIAMH TOIUIMBA.
O3HakOMJIEHHE C BHJIaMHU CTEKJIA.

Jlabopamoprvle onvimul. (O3HAKOMIIEHHE CO CBOHCTBAMH M B3aWMOIPEBPALICHUSIMH
kapOOHATOB M THIPOKapOoHaToB. KauecTBeHHBIE peakiuy Ha KapOOHAT- M CHITUKAT- HOHBI.

Ipaxmuueckas paboma. Ilonyuenue oxcuga yriepoaa(lV) M u3ydeHue ero CBOKWCTB.
PacrioznaBanme kapOOHATOB.

OKK3: Anmaszwl — nepcnexmugul 006wy 6 Pecnyonuxe Kowu.

OKKA4:boromnule buoceoyenosvl Kak 0OCHOBHOU NOCMABWUK YeNeKUCi020 2asza 6 Pecnybnuke
Komu u npobnema coxpanenust 030H08020 C0s.

OKK5:Ipouszsodcmeo cmpotimamepuanos ¢ Pecnyonuxe Komu. Hcnonvzosanue mecmnozo




ChIpbSL.

OO0wme cBoiicTBa
METAJIOB
(14 gacos).

[TonoxeHne MeTauIOB B MEPUOAMYECKONW CHCTEME XHMMHUYecKuX »siemeHtoB JI. W
MenneneeBa. Metamindeckas cBsi3b. DU3MUECKUE U XUMHUYECKHE CBOWMCTBAa METaUIOB. P
HanpspKkeHU MetamioB. [lonstue o Mertauryprun. CriocoObl moydeHus: MeTaiuioB. CIiiaBsl
(cramp, dyryH, mopamtoMuHUE, Oponza). IlpoOiema Oe30TXOMHBIX TPOW3BOJICTB B
METAITypTUU U OXpaHa Okpyxaromieit cpenpl. lllemounsie metamtsl. [lomojkeHue menoyHbIX
METaJUIOB B TNEPUOJUYECKOM CHCTEME U CTpPOCHHE aToMOB. HaxoxaeHue B HpUPOJE.
du3nyecKkre 1 XUMUYECKUE CBOMCTBA. [IpuMeHeHne MEenoYHbIX METAJUIOB U UX COCAUHEHUH,
[[emouHO3eMenpHBIE MeTaLThL. [lomojkeHne MeT0YHO3eMENbHBIX METAIIIOB B MEPHONMYECKOMN
cucteMe W cTpoeHue atoMoB. Haxokaenwe B mpupone. Kampiuii U ero coeauHEHUs.
JKectkocTh BOABI W CHOCOOBI e¢ ycTpaHeHus. AmtomuHui. [lonoxkeHue anrOMUHHS B
MEePUOJUYECKON CUCTEME U CTpoeHHe ero aroma. Haxoxnenuwe B npupoje. dusznyueckue U
XUMHYECKUC CBOWCTBA ANIOMHHHA. AMQOTEPHOCTh OKCHIA W THUAPOKCUIA ATIOMUHUS,
Kenezo. [lonoxxenue xene3a B NEPUOAUUESCKON CUCTEME U CTPOCHHE €ro aToMa. HaxoxneHue
B mpupozae. Ou3mueckne W XUMHUYECKHE CBOWCTBA keme3a. OKCHIbI, THUAPOKCUABI U COJH
xkenesa(ll) u sxenesa(Ill).

Jlemorncmpayuu. 3HaKOMCTBO ¢ 00pa3liaMi BaKHEHIIIUX COJICH HATpusl, Kallusl, PUPOIHBIX
COCIMHECHUM KaNbIUs, pyJaMH >KeJe3a, COCIWHEHUsSIMU amoMuHus. B3aumopeiicTBue
MIEIOYHBIX, MIETOYHO3EMENbHBIX METAIJIOB M aTIOMHUHHA C Bomod. CKuraHue jkene3a B
KHCJIOPOJIE U XJIOpE.

Jlabopamoprvle onvimoel. TlomyueHHe TUAPOKCUIA ATIOMHHHMS W B3aUMOJCUCTBUE €ro ¢
kucnoraMu u Imenodamu. llomyduenne ruapoxcumoB kenesa(ll) u  xemesa(Illl)
B3aMMO/ICHCTBHE MX C KUCIIOTAMH U IIEI0YaMHU.

Ipaxmuueckas paboma. PelieHne 3KCIEPUMEHTAIBHBIX 3aJla4 M0 TeMe «DJIeMeHThl [A—]
HIA-rpynm MEPUOIUYECKOU TaOIUIIBI XUMUYECKUX 3JIEMEHTOBY. Pewienue
HKCIIEPUMEHTAIBHBIX 3324 10 TeMe «MeTaTbl U UX COSIMHEHIUSD).

Pewenue 3aday. BBIUKCICHUS 10 XWMHYSCKUM ypaBHEHHUSM MAacchl, oObeMa WY
KOJIMYECTBA BEIIECTBA OJHOTO M3 MPOAYKTOB PEAKIMU II0 MAacCe€ HCXOJHOTO BEIIECTBA,
00BeMy WIIH KOIHYECTBY BEIIECTBA, COAECPIKAIIETO OMPEISICHHYIO JIOII0 MTPUMeceil.

OPTAHUYECKASA XUMMA (20 yacos).

ITepBoHaYaJIbHBI
e TNpeacTaBJIeHHs]
00 OpraHMYeckKux|
BellecTBax
(2 gaca)

[lepBoHavanpHBIe CBEJEHHUA O CTPOCHHM OpraHMYECKHX BemiecTB. OCHOBHBIE MOJIOXKEHHS
TEOpUHU CTPOCHMsI OpraHuueckux coequHeHuit A. M. bytnepoBa. M3omepus. YmpoieHHas
KJIaccu(UKaKs OPraHMYECKUX COeTUHEHUI.

YriieBonopoasl
(4 gaca).

[IpenenpHple yrieBomoponsl. Metan, 5TaH. Du3nueckne W XWUMHUYECKHE CBOMCTBA.
[Ipumenenue. HerpenenpHble yriieBogopoasl. DTuieH. Oru3nyeckue 1 XUMUIECKHAE CBOMCTBA.
[Ipumenenue. AmnerwieH. JlueHoBeie  yrimeBojoponbl. [loHATHE O  IUKIHYECKUX|
yriaeroopoaax (IMKIIoaikanbl, 0eH3oi). [IpupoaHbie UCTOUHUKH YIiIeBOA0pooB. Hed1h u
MIPUPOJTHBIN Ta3, UX MPUMEHEHHE. 3alluTa aTMOCPEPHOTO BO3yXa OT 3arpsA3HEHUs.

Jemoncmpayuu. Mojenu MOJIEKYJl OPraHUYECKUX COEAUHEHUM. [ OpeHue yrieBoaopoioB U
oOHapyXeHHE MPOJAYKTOB UX ropeHus. KauecTBeHHble peakinu Ha 3TuiaeH. O0pasibl HeQTH U
MPOAYKTOB UX NepepabOTKH.

JlabopamopHvle onvimei. ITUIEH, €TO MOTyYeHUE, CBOMCTBA. ATIETHIIEH, €ro TOJTyUYeHHE.

Pewenue 3a0au. YctaHoBICHHE TpOCTEUIIeH (OpMYJIbl BEIIECTBA 10 MAaCCOBBIM JIOJISM|
AJIEMEHTOB.

OKK6: I'azoobpasuvie yenegodopodwt Pecnyonuxu Komu. Jobviua npupoonozo 2asa.

OKK7:Kokcyiowuecs yenu Pecnyboauxu Komu, ucnonvzosanue ux 6 memaniypeuu. JJooviva u
ocobennocmu 81006 Heghmu, 0obvisaemoui 8 Pecnybnuxe Komu.

CnupTsl (2 yaca).

OpHoatoMHble cnupThl. MertaHon. JtaHoi. Pusuueckue CBONCTBA. DU3HOIOTHYECKOE
JleicTBUE CIUPTOB Ha opranusMm. [Ipumenenue. MHoroaToMHbI€ CIUPTHL. ITUICHTIIUKOMIb.
TI'muuepun. Ilpumenenue.

Lemoncmpayuu. KoaudecTBEHHBIN ONBIT BBIACIEHUS BOAOPOAA W3 ASTHIOBOTO CIIUPTA.
PactBopenue stunoBoro cmnupTta B Bojae. PacTtBopenue riuuepuHa B Boje. KauecTBeHHbIE
peaKIy Ha MHOTOATOMHBIE CITUPTEHL.

KapGonoBsbie
KHCI0THI. ZKupbl
(3 gaca).

MypaBeuHass U yKCycHass Kuciotel. ®Dusmueckue cpoiicTBa. llpumenenue. Bricmue
kapOoOHOBBIE KHCIOTBL. CreapuHoBas KucioTa. JKupbl — NPOAYKTH B3aUMOJCHCTBHS
[JIMLEpUHA U BBICIIMX KapOOHOBBIX KHUCIOT. Pojb >XuMpOB B mpouecce oOMEeHa BEIIECTB B
opranusmMme. KaiopuitHOCTb KUpOB.

Lemoncmpayuu. IlonydeHne M CBONCTBa YKCYCHOM KHCIOTHI. MccienoBaHue CBOMCTB
JKUPOB: PAaCTBOPUMOCTB B BOJIE M OPraHUUECKUX PACTBOPUTEISX.




10. YraeBoabl I'moko3a, caxapo3a — BakKHEHIIME MPEJCTABUTENN YriieBoaoB. HaxoxaeHue B mpuUpoOJE.
(2 gaca). ®otocunTe3. PoNb IITIOKO3BI B MUTAHUHM U YKPEIUIEHWH 3A0pOBbi. Kpaxman u memmono3a —
npupoaHsle nonuMepsl. Haxoxnaenue B npupone. [Ipumenenue.
Jlemoncmpayuu. KauecTBEeHHBIE peakIMK Ha TIIOKO3Y M KpaxMaJl.
11. Beaku benku — Ownonommmepsl. CoctaB OenxoB. DyHkmmy OenkoB. Ponp 0enkoB B MHUTaHUH.
(4 gaca). Ilonstuss o QepmenTax u ropMmoHax. [lomuMepsl — BBICOKOMOJIEKYISIPHBIE COEIUHEHUS,
[Tonustunen. Ilonunponunex. IlomuBununxnopun. Ilpumenenune nonumepoB. XuMmus U
3710poBbe. JlekapcTBa.
Hemoncmpayuu. KagectBeHHble peaknnu Ha Oenok. O3HaKOMIIEHHE ¢ 0OpaslamMu H3Aeui]
13 TIOJIMATHIICHA, TOJUNPONWICHA, TOJIMBHHUIXJIOPHIA.
12. AJbaeruasnl CTtpoeHre W PONb alBAETHIIOB, HCIOIB30BAHHE B HAPOJHOM XO35HicTBE. XWUMHUYECKHE
(2 gaca). CBOWCTBA aJIbJICTHIOB.
2. TemaTu4eckoe NJIAHMPOBAHUE.
2.1. TemaTu4eckunii MJIaH.
Ne HaumeHnoBanue pa3ieinoB U TeM KosmuecTBo yacoB
pasne Bcero [Ipaktuuec | Kontpo
ma/ KHE JIbHBIE
TEMBI paboTEHL. paboTHI
1 rox o0y4uenusi. 8 kiaacce.(70 u/rox; 2 4/HeneNr0)
HEOPI'AHMYECKA X1MUA
1 IlepBoHayaIbHBbIE XUMUYECKHE TOHSTHS Th 18 IL.p.- 2 K.p.-1
11 XuMus Kak 4acTh ectectBo3Hanusl. [loHsTHe 0 BemecTBe 1
1.2 [lepeueHn 1abOpaTOpHOro 0OOPYAOBAHUS, €0 PA3HOBUIHOCTH. 1 1
Ilpakmuueckan paboma Nel. TlpaBuna TeXHUKH O€30MIaCHOCTU NIPU
pabote B xummueckoMm kabuHeTe. O3HaKOMIIEHHE C T1a00paTOPHBIM
000pyIOBaHHEM
1.3 Uucreie BenecTBa U cMecH. CriocoObl pas/ielieHus: cMece 1
14 [MpakTHdeckoe UCTIONB30BaHUE Pa3/ICIICHUS CMECCH. 1 1
IIpakmuueckan paboma Ne2. OuucTKa 3arps3HEHHON OBApEHHOM COJIU
Th
15 DU3NYECKUE U XUMUYECKHE SIBJICHUS 1
1.6 ATOMBI 1 MOJIEKYJTBI. ATOMHO-MOJIEKYJISIpHOE YueHHe. BemecTra 1
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUS
1.7 [IpocTbie U cI0XKHBIE BellecTBA. XUMHUYESCKUI AIIeMEHT 1
1.8 SI3pIK XUMUU. 3HAKU XUMHYECKHUX dJIeMeHTOB. OTHOCcHUTeIbHAsA aToMHas | 1
Mmacca
1.9 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTB 1
1.10 OTtHOocHTeNnbHAs] MOJIEKYJIsIpHAsi Macca. XUMUYecKUue (hopMyJibl 1
1.11 MaccoBast 1011 XUMHYECKOT0 3JIeMEHTa B COeINHEHUH 1
1.12 BanenTHOCTh XUMHUECKUX 371eMeHTOB. OmpeseneHue BaleHTHOCTH 1
AJIEMEHTOB 10 POpPMyIIaM WX COeTMHEHHH
1.13 CocraBieHue XUMUIEeCKUX (JOpMYII 10 BAJIEHTHOCTH 1
1.14 3aKoH COXpaHEHHsI MacChl BENECTB. XMMUYECKHE YPaBHEHUS 1
1.15 Krnaccngukanust XMMUYECKUX PEaKIUii Mo YHCITY U COCTaBY UCXOAHBIX | 1
MIOJTYYEeHHBIX BELIECTB
1.16 Mons — enuHMIIa KOJUYECTBA BellecTBa. MospHas Macca 1
1.17 BrraunciieHust o XMMU4ECKUM ypaBHEHUAM peakiuid. O0o0meHne 1
NIEPBOHAYAIILHBIX XUMHUECKHUX TOHITUN
1.18 Koumponwvnasa paboma Nel. 1lepBoHauaibHble XUMHUYECKHAE TIOHATHS 1 1
2 Kucsiopon 5 I.p.-1
2.1 Amnanu3 KoHTposIbHOU pabotel. Kuciopon, ero obmas xapakrepuctika u | 1
HaxokieHue B pupose. [lonydyeHue Kucaopoaa
2.2 CgoiictBa kuciopona. Oxkcunbl. [Ipumenenne. DKK1: Oxorozcuueckoe | 1
cocmosiHue ammocepwl 8 2. Coikmbigrape.
2.3 Kpyrosopot kuciaopoaa B npupone 1 1
Ilpakmuueckasn paboma Ne3. [lonydeHne u CBOWCTBA KUCIOPOIa
Th




2.4 Bo3znyx u ero cocraB. 3amura aTMOC(HEPHOTr0 BO3AyXa OT 3arpsI3HCHHS 1
2.5 Topenne u MemIeHHOE OKUCIeHue. TermnoBoi 3 HeKT XMMUYSCKUX 1
peakiuit
3 Bonmopon 3
3.1 Bonopog, ero o01ast xapakTeprCTUKA U HAXOKIACHHUE B TIPUPOJIC. 1
TlonmyyeHue Boopoia
3.2 CaoiicTa Bojgopoa. [IpumeHenue 1
3.3 [ToBTropenue n 0600mmenue no Temam «Kucmopoa», «Bomopoa» 1
4 PactBopsl. Boxa 7 I.p.-1 K.p-1
4.1 Boma — pactBoputens. PactBopsl. HacklmeHHbIe 1 HEHACHITICHHBIC 1
pactBopbl. PacTBopumMocTs BeriecTB B Boje. DKK2: 3anacwer uucmoii
600bl U MUHEPATbHbIX UCMOYHUKO08 8 Pecnybnuxe Komu.
4.2 KonrnenTparms pactBopoB. MaccoBasi 10JIst paCTBOPEHHOTO BEIIECTBA 1
4.3 Ponb pacTBOpPOB B JKM3HHU YETIOBEKA. 1 1
Ilpakmuueckasn paboma Ne4. IIpurotoBieHue pacTBOPOB CONEH ¢
OIpeIeICHHON MacCOBOM JI0JIei paCTBOPEHHOT'O BEIIECTBA
Tb
4.4 Bopaa. MeTozp! onpenienieHrst cocTaBa BOJIbI — aHaJIu3 U cuHTe3. Boga B | 1
NPUPOJIC M CIIOCOOBI €€ OUUCTKU
45 Dusnyeckre 1 XUMHYECKHUE CBOMCTBA BOIBI. 1
4.6 Kpyrosopot Boasr B mpupoae. O6o6menune «Kuciaopoa. Bogopos. 1
PactBops»
4.7 Konmponwvuasn pavoma No2. Kucnopon. Bomopos. PactBopbl 1 1
5 OcHoBHBIE KJAcChl HEOPTAHNYECKHUX COeAMHEHN I 10 Ip.-1 K.p-1
5.1 AHanm3 KOHTpOJIbHON padoTel. Okcuapl. Kitaccudukarms. 1
Homenknarypa. @uznyeckue 1 XUMHUYECKUE CBOMCTBA OKCHUIOB.
ITonyuenue. [Ipumenenue.
OKK3: Okcuovl - 6oxcumsl —nepcnekmugnvie 07 UCHOIbIOSAHU
nozesnvle uckonaemvie Pecnyboauxu Kowu.
5.2 OcuoBanns. Knaccudukanms. Homenknatypa. [Tonyuenne 1
5.3 dusnyeckre 1 XUMHUUECKHE CBOMCTBA OCHOBaHU. Peakiims 1
HeUTpaIn3aluu
5.4 Kucnorer. Knaccuduxanms. Homenknatypa. @usnveckne u xumuaeckune | 1
CBOMCTBA KHCJIOT
5.5 Conu. Knaccudukanus. Homenkarypa. 1
5.6 Crioco6s1 monyuenus coneir. IKK4: Conu, dobwisaemvie ¢ Pecnyonuxe | 1
Komu. Hemopus, nepcnexmussi Cepé206ck020 MeCmopodicoerus Colu.
5.7 Du3nuecKue U XUMUYECKUE CBOMCTBA COJIEH. 1
OKK35:. Xumuueckuil cocmas noue Pecnyoauxu Komu. Hcnonvsoganue
MUHEPATIbHBIX YOOOpeHUl.
5.8 I'eHeTnveckas CBS3b MEXTy OCHOBHBIMH KJIACCAMHU HEOPTaHHMUYECKUX 1
coeaunennid. O6o6menne «Kacchl HEOpraHMYECKUX COSTMHEHUIN
5.9 Tumnosble 3a/1aun Ha KJIACCHI COSTMHEHUH. 1 1
Ilpakmuueckan padoma Ne5. PelieHne dKCIEpUMEHTAIBHBIX 337a4 MO
TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COSTUHEHUI Tb
5.10 Konmponvnasa paboma No3. «Kiacchl HEOPTaHUUECKUX COCTUMHEHUI 1 1
6 IMepuonnyeckuii 3aKoH U NePHOANYECKAS] CHCTEMA XHMHUYECKHUX 8
3JieMeHTOB. CTpoeHHe aTomMa
6.1 AHanu3 KOHTpoJIbHOU paboTel. Kinaccudukanns XuMHUIeCKIX 1
31eMeHTOB. AM(OTEepHBIE COSTMHEHHUS.
6.2 ITepnoamueckwmii 3akoH /. 1. Menneneena 1
6.3 [lepuonuueckas TabaMIa XMMUYECKUX 37ieMeHTOB. [ pynmnsl u nepuogsr | 1
6.4 Crpoenue aroma. CocTaB aTOMHBIX s/ep. M3oTonsl. XuMHU4eckuit 1
2JIEMEHT — BHJ] ATOMAa C OJIMHAKOBBIM 3apsJIOM siipa
6.5 CrpoeHue 3eKTPOHHBIX 000JI09eK aTOMOB TIEPBBIX 20 2IEMEHTOB 1
nepuoanueckor cucrems! /. 1. Menneneesa. CoBpeMeHHas
(bopMynHMpoBKa NEPHOANYECKOTO 3aKOHA
6.6 CocrosiHzE 37IeKTpOHOB B aToMmax. [lepuonuyeckoe u3MeHenue coiicts | 1

XUMHYCCKHX DJICMCHTOB B IICPUOAaX Y I'NIABHBIX MOATPYIIIIAX




6.7 3HaveHHE MTEPUOINIECKOTO 3aKoHa. JKW3Hb 1 nesaTenbHoCcTh [, H. 1
Menpeneena.
OKK6:. 3anacwl ocnosuvix snemenmos mabnuywi J{. Menoeneesa 6
Pecnybnuxe Komu: banvueonocuueckue pecypcul, npedcmasiieHubie
MEPMATLHLIMU U MUHEPATLHBIMU 800AMU PA3TUYHOU KOHYEHMPAYUU U
cOCmasa, ceposo0OPOOHBIMU 2PA3SAMU U CANPONENEBLIMU ULAM.
6.8 [ToBTopenue u 06001menue «llepronuueckuii 3akoH U IeprHoOANYECKast 1
CUCTEMa XUMHUYIESCKUX DJIEMEHTOB)Y
7 CtpoeHue BenecTB. XUMHYECKAasl CBSI3b 9 K.p.-1
7.1 DIIEKTPOOTPHUIIATEIIPHOCTh XHMHYECKIX AJICMEHTOB 1
7.2 KoBaneHTHas cBA3b 1
7.3 [TonsipHas U HeMmoJsIpHAsL KOBAJICHTHBIC CBSI3U 1
7.4 Wonnas cBsi3b 1
7.5 Kpucrammmdeckue peneTku 1
7.6 BanentHocTh 1 cTenenb okucienus. [IpaBuna onpenenenus creneHen 1
OKHCJICHHSI 3JIEMEHTOB
1.7 OKHCIIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKITHH 1
7.8 O606menne «Ilepronnyueckas cucTeMa XUMHUIECKUX DIIEMEHTOB. 1
CrtpoeHnue aroma
7.9 Koumponwsnan paboma Ne4. «lleprnoanyeckas cucreMa XHUMUYECKUX 1 1
aneMeHTOB. CTpoeHue aToMay
8 3axon ABoraapo. MoJisipHblii 00b€M ra3on 3
8.1 AHanu3 KOHTPOJIHHON padoThl. 3akoH ABoraapo. MoJsipHBIA 00BEM 1
ra3oB
8.2 OTHOCHUTENbHASI INIOTHOCTh Ta30B 1
8.3 OO0BbeMHBIE OTHOIICHHUS Ta30B TP XUMHYECKUX PEAKIIHIX 1
9 I'ajiorennl 8 ILp.-1
9.1 [TonoxeHue raqoreHoB B MEPUOTUIECKON TaOJIUIE U CTPOCHHUE MX 1
aToMoB. XJop. PU3NYECKHE U XMMUYECKUE CBOWCTBA XJIOpa.
IIpumenenue.
OKK7: Xnmop — Kkak OCHOBHOU axmueHvili U ONACHbLIL a2eHm 6
npouszeodcmee oymazu Ha Monou- JITIK.
9.2 XnopoBogopoz. [loryuenue. duzndeckrie cBoiicTBa 1
9.3 ConsiHast KHCIIOTA U €€ COJIU 1
9.4 CpaBHUTENBHAs XapAKTEPUCTHKA FAJIOTEHOB 1
9.5 CBoiicTBa COJISTHOW KUCIIOTHI. 1 1
Ilpakmuueckasn paboma Ne6. IlonyueHue COMSHON KUCIOTH U €€
CBOMCTBa Tb
9.6 Hon v cpaBHUTENbHAS XapaKTepUCTHKAa rajoreHoB. MHepTHble Tasel | 1
DKKS8: Hoo- muxposnemenm, codepiicanie KOMopo2o 6 RpUpOOHOl
cpede U 600e HEOOCMAMOUHO Oid NOmpebleHus  4el08eKOM.
Ipogunaxmurxa nedocmamxa 1i00a 8 payuoHe 4eni08exd.
9.7 ®DTOp ¥ ero coeTMHEeHUSI. 1
9.8 bpom u ero coenuHeHus. 3HaUCHUS COSTUHEHUI Opoma. 1
HToro 72 IL.p.- 6 4
Ne HaumenoBaHnue pa3ienoB U Tem KosnuecTBo yacos
paszne Bcero IIpaktnuec | Kontpo
hii KHe JIbHBIE
paboThL. paboThI
2 rox o0y4enns. 9 kiaacc.(68 u/rox; 2 u/Heneno) Heoprannueckas xumusi- S0 4acos.
1 DJIeKTPOTUTHYECKAS TUCCOIHALNS 10 ILp.—1 K.p.-1
11 DNEKTPOIUTHI U HEANIEKTPOIUTHI. DJICKTPOIUTHIECKAS JUCCOLUALIMS 1
BEILECTB B BOJHBIX PACTBOPAX. Th
1.2 DJIEKTPOMTHYECKAS TUCCOTMAIIVSI KUCIIOT, IEeJI0UeH U COJIeH. 1
1.3 Crabbie 1 CHIbHBIC IIEKTPOIUTHL. CTeleHb JUCCOIHMAIIN. 1
14 Peaknyn nonHOro 0OMeHa. Y clIoBHS MTPOTEKAHUS PEAKIIUH HOHHOTO 1
oOMeHa.
15 CocraBiieHre peakIuii HOHHOTO 0OMEHa. 1




1.6 OKHCIIUTETLHO-BOCCTAHOBU-TENbHEIE peakiinu. OKUCIICHUE U 1
BOCCTaHOBJICHHE.
1.7 CocTaBieHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHi. 1
1.8 Tunponus coneit. O600mEeHNEe «DTCKTPOJIUTHICCKAS JUCCOITUATIHSDY 1
1.9 IIpunuun cocraBnenus peakuuit OBP. Ilpakmuueckaa padboma Nel. 1 1
Pemienune sxcriepuMeHTaNbHBIX 33424 110 TeMe «JICKTPOIUTHIECKAs
JUCCOLIALINS Tb
1.10 Koumponvnan paboma Ml. «DneKTporTuTHICCKasl AUCCOLTUALIUS 1
2 Kucsiopon u cepa 9 I.p.-1
2.1 AHamM3 KOHTPOJIbHOH paboThl. [loto’keHne KUCIIopoaa i cephl B 1
NEPUOJNUECKON CHCTEME XUMHUYECKIX 3JIEMEHTOB, CTPOCHUE HX aTOMOB.
O30H — amnoTponHas Moau(UKaLUs KUCIOPoaa
2.2 Cepa. Amtotponus cepbl. Pu3ndecKre U XUMUYECKHE CBOMCTBA CEPHI. 1
TIpumenenue.
OKKI: Mecmopooicoenuss cepbt u e€ coeOuHeHuil: Heboabuloe
Mecmopodcoenue camopoonou cepvl Ha FOoxcnom Tumane na pexe
Cesepnas Kenvmma Pecnyonuxu Komu.
2.3 Cepooaopoa. Cyiabbuabt 1
24 Cepnucrtslii raz. CepHucTasi KHCJIOTA U €€ COJIU 1
2.5 Oxcun cepri(VI). CepHast KUCJIOTa M €€ COJIH 1
2.6 OxucIaNTEeTbHBIE CBOWCTBA KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI 1
2.7 [TpuHIUT pereHns SKCIepUMEHTABHBIX 33/1a4 Ha KHCIOPO/T. 1 1
Ilpakmuueckaa padoma Ne2 PenieHne 3KCIepUMEHTANIbHBIX 33124 10
teme «Kucaopon u cepay Th
2.8 [lonsiTre 0 ckopocTH XUMHIYECKUX peakiuii. Katanmsaropst 1
2.9 BrruricneHus mo XuMUYIeCKAM YpaBHEHHSIM PEaKIil MacChl, Konmndectsa | 1
BEIIECTBA WK 00beMa 10 U3BECTHOM Macce, KOJIMUECTBY BEIISCTBA WITH
00BbEMY OIHOTO U3 BCTYNUBIIMX WM MOJTYYAIOUIUXCS B PEAKIIUH
BEILIECTB
3 A30t1 u docdop 10 ILp.-2
3.1 [Monoxenue azota u pocdopa B mepruoandIecKoil cucreme xumudeckux | 1
3JIEMEHTOB, CTpOeHHE UX aToMOB. A30T. CBoiicTBa, IpUMEHEHHE.
OKK2: Dochopumoi Pecnyonuxu Komu.Mecmopooicoenue
Gocgopumos 6 bacceiine pex Couiconwi, Boimu, na Tumane, Ilonsapuom
Ypane u lai-Xoe.
3.2 Ammnak. Ou3nyecKkrue U XUMHIECKue cBoricTa. [lomydennue, 1
IpUMEHEHHUE
3.3 Ilpakmuueckan padoma Ne3 1 1
ITosnyyeHre aMMHaKa U U3y4EHHE €ro CBOKCTB Th
3.4 Conu aMMOHUS 1
3.5 Oxcun azorta(Il) u oxcun azorta(lV) 1
3.6 A30OTHas KUCIIOTA U €€ COJIN 1
3.7 OxucanTeIbHbIE CBOWCTBA A30THOM KHMCIIOTHI 1
3.8 Dochop. Amorponus pochopa. CoiicTBa hocdopa 1
3.9 Oxcun pocdopa(V). OprodochopHas KHCIOTa U €€ COH. 1
MunepanbHble yno0OpeHust
3.10 Bunbl MuHEpanbHBIX yIOOPEHHIA. 1 1
Ilpaxmuueckasa padoma Ne4 OnpeneneHrie MUHEPAIbHBIX yIOOPEHUIA
Th
4 Yriepoa u KpeMHH 7 ILp.-1 K.p-1
41 IlonoxeHue yriaepoaa U KpeMHHMSI B IEPUOANYECKON CUCTEME 1
XUMUYECKHX JIEMEHTOB, CTPOSHHE UX aTOMOB. AJUTOTPOITHEIC
MOJIU(UKALUY YTIEPOAa.
OKK3: Anmaswl — nepcnexmugul 0ooviuu 6 Pecnyonuxe Komu.
4.2 XuMHYeCcKNe CBOMCTBA yriiepoa. Aacopomust 1
4.3 YrapHslii ra3, CBOWCTBa, HU3NOIOTHUECKOE JCUCTBIE HA OPraHU3M 1
44 VYrnekucnslil ra3. YrojapHas KUCJIOTA U €€ COJIN. 1

OKK4:boromubsie buozeoyeHo3vi KaKk 0CHOBHOU NOCMABUIUK
yenexucnoezo eaza 6 Pecnybnuxe Komu u npobnrema coxpanenus
030H06020 CllOA.




4.5 I'moGanbpHAas poJIb OKCHIOB ¥ COSTUHEHUH yTIiIepoaa. 1 1
Ilpakmuueckasn paboma Ne5 Ilonyuenne oxcuna yriepona(lV) u
u3y4yeHue ero cBorcTs. PacnmoznaBanue kapoonaros Th
4.6 Kpemnuii u ero coegunenus. Crexno. Llement. O600menne 1
«HemeTramnsn».
OKKS5:Ilpoussoocmeo cmpotimamepuanos & Pecnyonuxe Komu.
Hcnonvzosanue mecmHnozo culpbsi.
4.7 Koumponsnan padoma Ne2. 1 1
«HemeTamneny
5 O0mme CBOiCTBA METALJIOB 14 I.p.- 2 K.p-1
5.1 AHanu3 KOHTPOJIbHON paboThl. [lojoxkeHe MEeTaIIIOB B Iepuoandeckor | 1
cucreMe xumuieckux anemeHToB /1. 1. Menneneesa. Meraiuueckast
cBA3b. PU3NYECKHE CBOICTBA METAIIIIOB
5.2 XuMHYeCKHE CBOMCTBA METAIUIOB. PsT HANTpsHDKEHHM METaJlIoB 1
5.3 [Monsitre o metammypruu. CriocoOsl otydeHust MeTayuioB. [IpobiaeMsr 1
0€30TXOIHBIX TPOU3BOJCTB B METAITYPTHH U OXpaHa OKPYKArOIIEH
cpeapl
5.4 Crnassl 1
55 lenounsie metaiutbl. Haxoxaenue B npupoae. dusndeckue u 1
XUMUYECKUe CBOMCTBA. IIpuMeHeHue
5.6 [llenouHo3emenbpHBIE MeTaTbl. Haxoxmenue B mpupone. Kanpumii u ero | 1
COCIIMHEHHS
5.7 2KecTKoCTh BOJIBI M CITOCOOBI €€ YyCTPaHEHHSI 1
5.8 Anromunuii. Haxoxaenue B npupoje. CBoiicTBa aqroMHHUS 1
5.9 AmMdoTepHOCTh OKCHJIa ¥ THAPOKCHIA ATFOMHHUS 1
5.10 IIpakmuueckan paboma Ne6 1 1
Pemenne sxcrepuMeHTAIBHBIX 3a7a4 1Mo TeMe «nemeHTsl IA—IITA-
TPYII MEPUOANIECKON TaOIUIBI XUMUUECKUX 3JIEMEHTOB)
Th
511 Keneso. Haxoxnenne B mpupojae. CBOHCTBA jkelre3a 1
5.12 Oxcunsl, ruapokcuabl u coiu xene3a(ll) u xenesa(Ill). O6oOueHNE 1
«MeTtamib»
5.13 Ilpakmuueckasa paboma Ne 7 PeiieHne sKkcriepuMeHTaNbHbIX 3a1a4 1o | 1 1
TeMe «MeTallyIbl U UX COSOUHEHUSY Tb
5.14 Koumponvuas paboma Ne3. 1 1
«MerausDy
Opzanuueckan xumus -20 uacos.
6 IlepBoHayaibHble NpeACcTaABJEHHS] 00 OPraHMYecKHX BellecTBax 2
6.1 AHanu3 KOHTpoJIbHOU paboThl. [lepBoHaUanbHBIE CBeIeHHS O CTpoeHnu | 1
opranuueckux BemiecTB. OCHOBHBIE TIOJI0XKEHUS TEOPHU CTPOSHHUS
opranunyeckux coeauHeHuii A. M. bytieposa
6.2 W3zomepus. YpoueHHas KiIacCUPHUKaLXs OPraHMueCKUX COCTMHEHUH 1
7 YraeBoaopoasl 3
7.1 IIpenensuble yrneBonopoasl. Meta, 3tan. @usnueckue u xumuueckue | 1
cBolicTBa. [IpumeHeHue.
OKK6: I'azo00pa3snvie yeneodopoosi Pecnyonuxu Komu. [Jobviua
NPUPOOHO20 2asa.
7.2 HemnpenenpHbie yriaeBomopoabl. OtrnineH. Ou3nueckrne 1 XUMHYECKHe 1
cBoiicTBa. [Ipumenenne. AnetuineH. [[MeHOBBIE YTIEBOAOPOIBI.
[loHsATHE 0 IUKIMYECKHUX YTIEBOIOPOJIaX
7.3 [Ipupoanbie HCTOUHUKH yTaeBoaopoaoB. [Tpupoansiii raz. Hedrs. 1
3ammra aTMOCc(EpPHOTo BO3/AyXa OT 3arpsA3HEHHsL.
OKK7:Kokcyrowuecs yenu Pecnybnuxu Komu, ucnonvsosamnue ux 6
memannypeuu. J{ooviua u ocobennocmu U006 Hegpmu, 0006bIBAEMOUL 8
Pecnybauxe Komu.
8 Couprsl 2
8.1 OpnnoaroMHble ciupThl. MeraHon. Dtanon. Pusnonornueckoe aeiicteue | 1
cnupTOB Ha opranu3M. [Ipumenenue
8.2 MHoroaromMHble CIUPTHL. DTHICHIINKOIE. [ niiepun. [Ipumenenne 1
9 KapOoHoBble KHCJI0THI. ZKHpbI 3




9.1 MypaBbsrHas U YKCYCHast KUCJIOTHL. [IpuMenenune 1
9.2 Bricire kapOoHOBBIE KUCIIOTHL. CTeapHHOBas KUCIIOTa 1
9.3 JKupsl. Pojib s)xupoB B nporiecce 00MeHa BEIECTB B OpraHU3Me 1
10 YriaeBoanl 2
10.1 I'mioko3a, caxapo3a. Haxoxnenue B npuposne. Ponb rimroko3sl B nutanun | 1
Y YKPEIUIEHHUH 3I0POBbS
10.2 Kpaxmai, 1esnoji03a — OpUpOIHbIe IoauMepsl. IIpuMeHeHue 1
11 Bbeaku. Ioaumepsl 4
111 benkn — Ouononumepsl. CoctaB 6enkoB. Posb OeIKOB B TUTAHHH. 1
11.2 buonornueckas pons 6enkoB. [Ipuniun cuaTe3a 6emkoB. [lorsTre o 1
¢epmenTax 1 ropMoHax lloarmMepsr — BEICOKOMOIIEKYIISIPHBIE
coeaunenust. [lommatunen. [Tomunponunen. [lomuBHHUIXIIOPUA.
[IpumeHeHue
11.3 3HaYeHHE MTOJIMMEPOB B COBPEMEHHOM MHUpPE. Y THIIU3AIHS TTOJTHMEPOB. 1
11.4 Xwumus 1 310poBke. JlekapcTBa 1
060061enne «Opranuyueckas XUMUsD)
12 Anvoezuowt 2
12.1 Cmpoenue u poav anb0e2uoos. 1
12.2 XWMHYECKIE CBOHCTBA aJIbJACTHIOB 1
HToro 68 I.p.-7 K.p.-3
Coxpawenus u yciogHvle 0003Ha4eHUs: 8 MadIuyax.
K.p. - koHTpONBHEIE, 3aHsATHs, [L.p. - OpakTUUYEeCKUE 3aHATUS.
2.2. XapaKTepUCTHKA OCHOBHBIX BH/IOB JeAATEJIbHOCTH CTY1€HTOB.
Ne Pazpnennt XapakTepucTHKA OCHOBHBIX BUJ0B JeSITeIbHOCTH
n/n MPOrpamMMbl

1 | OcHoBHEBIE Pasnmuyate mpenMeTsl W3YYEeHHS ©CTECTBEHHBIX HAyK, IIOHATHS — «aToMy,
TOHSTHS XUMUH «MOJIEKYJIa», «XUMHUECKHH SJIEMEHT», «HMOH», «YacTUIA», «HHICKC», «K0I(OUIHECHTY,
(YpoBeHb aTOMHO | «CXeMa XUMHUYECKOH peakiuny, «ypaBHEHHE XUMHUYECKOH peakum». HabmonaTe cBoiicTBa
— MOJNIEKYJISIPHBIX | BEHIECTB M WX W3MEHEHWs] B XOAE XUMHYECKHX peaknuid, (PU3NYECKHe W XUMHUECKHE
NpeJICTaBJICHUI) NpPEBpAllICHNs] HM3YYaeMbIX BEHIECTB. YUUTHCA NPOBOJUTH XHMHYECKUH DKCIIEPUMEHT.

Hccnenosath cBOlCTBa N3yyaeMbix BemecTB. COOMOAATh IpaBuiia TEXHUKH 0€30MacHOCTH.
OnpenensaTe TNPU3HAKKM XWMHUYECKHX pPEaKIHid, OTHOCHTEIhHYIO aTOMHYI Maccy |
BaJICHTHOCTP 3JIEMEHTOB, COCTAB IMPOCTEHIIINX COSAMHEHUH TI0 UX XUMUYECKHM (popmyam.
OuKcHpOBaTh B TETPa Il HAOJII0IaeMble MPU3HAKH XUMHUYECKHX PEaKIHi.

2 | [lepuonnueckuit KnaccupunmpoBaTh HM3ydeHHBIE XHMHYECKHE OJIEMEHTBI W WX COCIUHEHUS.
3aKOH U CpaBHUTH CBOWCTBa BEIIECTB, NPUHAMIESKANMX K pa3HbIM KjaccaM, XUMHYECKHE
nepuoIuecKast JJMIEMEHTHl Pa3HBIX TPYII. YCTAaHABIUBATh BHYTPH- H  MEKIPEJAMETHBIE CBS3H.
CHCTEMA ®opmynupoBaTe nepuoanueckuil 3akoH J[.MI. MenneneeBa U pacKpblBaTh €ro CMBICI.
XUMHYECKUAX XapakTepru3oBaTh CTPYKTYpYy Nepuoandeckoil Tabmuipl. Pazmudate mepuonsl, A- u b-
anemenTos [I.1. rpynnbl. OOBACHATh (GU3NIECKUA CMBICT TIOPSAKOBOIO HOMEpa XMMHUYECKOTro DIIEMEHTa,
Menpeneesa. HOMEPOB TPYNNBl U TEepHOAd, K KOTOPHIM DIEMEHT MNPHHAICKUT B IMEPUOTUUECKON
Crpoenue atoma | cucreme J.M. MenzaeneeBa; 3aKOHOMEPHOCTH M3MEHEHUSI CBOWICTB 3JIEMEHTOB B TIpeJenax

MaJbIX TEpHOJoB W A-Tpymi. DopMyIHpOBaTh ONpPEIEICHUS MOHATHN «XUMHYECKHN
JNIEMEHTY», «IOPSIKOBBI HOMED», «MAacCOBOE YHCIIO», «U30TOMBD», «OTHOCHUTEIbHAS
aToOMHasi Maccay, «3JIEKTPOHHas 000JOYKa», «ANEKTPOHHBIN cioi». Onpenensrs 4ucio
NPOTOHOB, HEHTPOHOB, 3JEKTPOHOB y aTOMOB XHWMHUYECKHX 3JEMEHTOB, HCHONb3YS
nepuorueckyro Tabnmiry. CocTaBiATh CXEMbl CTPOSHHS aTOMOB INepBbIX 20 3JeMEHTOB
MEPUOJIMUECKON CUCTEMBI BJIeMEeHTOB. [lenaTh yMO3akiroueHHe O XapaKTepe M3MEHEHHs
CBOWCTB XMMHMYECKHX 3JIEMEHTOB C YBEJIHUYEHHEM 3apsJi0B aTOMHBIX snep. McciemoBathb
CBOWCTBa M3ydaeMbIX BemiecTB. HaOmomaTe (u3MuYecKHMe W XHMHUYECKHE IPEBpaIeHHs
u3yyaeMblx BeriecTB. ONHCHIBATH XMMHUYECKHE pEaKlWd, HaOoJaeMble B XOJIE
9KCIIEPHMEHTA. Y4acTBOBATh B COBMECTHOM OOCYKICHUH PE3YJIHTATOB OIBITOB.

3 | Crpoenue DopMynUpOBaTh ONpEAENCHUs] TOHSATHHA «KOBAJCHTHAs HETOJISIPHAS CBS3bY,
BEIIECTBA. «KOBQJICHTHAsi ~ TIOJIIPHAs ~ CBSI3b»,  «UOHHAs  CBA3b»,  «CTENCHb  OKHCICHUS,
Xumuueckast «OIEKTPOOTPHLIATENHHOCTE). ONpenensaTh THIT XUMHYECKOW CBS3M B COCJMHEHHIX Ha
CBSI3b. OCHOBAaHMU XHMMHUYECKOW Qopmyinbel. OmnpenensiTs CTENeHb OKHCICHUS JJIEMEHTOB B

coeauHeHusx. CocraBiATh (OpMyJBl BELIECTB IO CTENEHH OKUCICHHUS 3IIEMEHTOB.
CocCTaBJIATh CPAaBHUTENBHBIE U 0000IIAFOIINE TAOIHIIbI, CXEMBI.
4. | Baxueifmue XapakTepuCTHKa COCTaBa, CTPOEHHUSA, CBOWCTB, IOJYYEHHS W TpUMEe- HEHUs




BeIlleCTBa U BakHeHmX MeTawioB (IA u Il A rpymnm, amoMuHWMS, Xele- 33, a B €CTeCTBEHHO-HAYIHOM
MaTepHaIbl nmpodmiie ¥ HEKOTOPBIX d-2JIGMEHTOB) M WX COSAUMHEHHWI. XapaKTepHUCTHKa COCTaBa,
CTPOEHUSI, CBOWMCTB, MOMYUYCHHUSI U NpUMe- HeHusl BakHeimux HemetamuioB (VI A, VIIA,
VIA rpymm, a Takxke a3ota U gocdopa, yriieposa 1 KpeMHHUs, BOJOPOAA) H UX COSAMHEHHH.
XapaKTepucTUKa COCTaBa, CTPOCHUS, CBOMICTB, MOJYYEHUS WM IPHUME- HEHHS BaKHEUILINX
KJIACCOB YIJIEBOAOPOJIOB (aJKaHOB, NMKIIOANKAHOB, AJIKCHOB, AJKWHOB, apeHOB) U HX
HanOoJiee 3HAYMMBIX B HApPOJHOXO3SIMCTBEHHOM IUIaHE MpEACTAaBUTENCH. AHalornyHas
XapakTepUCTUKA  BaXHEHIIMX  MpPEINCTaBUTENEH  Opyrux  KJIacCoB  OPraHMYECKUX
COCIVHEHMH: METaHojla M JTAaHONA, CJIOXHBIX 3(QUPOB, >KUPOB, MbUI, ajbACIHIOB
(popmanbrernoB u aneTanbAeTHIa), KETOHOB (aleToHa), KapOOHOBBIX KUCIOT (YKCYC- HOU
KHCJOTBI, UI1 €CTECTBEHHO-HAyYHOIo HNpoQuis NpeAcTaBUTE- JieH APYIHX KiIaccoB
KHCIIOT), MOHOCaxapumoB (TJIOKO3BI), IUCaXapuioB (caxaposbl), IIOJHCAXapHIOB
(kpaxmanga W ILEJUTIONO3blI), aHWIWHA, AMHHOKHCIOT, OENKOB, HCKYCCTBEHHBIX U
CHUHTETHYECKHX BOJIOKOH, KAYYYKOB, TJIACTMACC
5. | XuMudeckuid Ucnons3oBanne B y4eOHOW H TMPO(EecCHOHATBHON AEATEIHPHOCTH XUMHYECKHX
A3BIK U TEPMUHOB M CHMBOJMKH. Ha3BaHMe U3y4YeHHBIX BELIECTB IO TPUBUAIBHON WM
CHUMBOJIHKA MEXIyHApOJHOW HOMEHKJIAType M OTPaKEHUE COCTaBa 3TUX COEAMHEHUH C IOMOILBIO
xuMHA4Yeckux (opmyn. OTpakeHHEe XWMHUYECKHX TMPOLECCOB C TOMOIIBIO ypaBHEHUM
XHMHYECKUX PeaKInil
6. XHUMHAYECKHE OOBsCHEHUE CYNIHOCTH XMMHUYECKUX MpoiieccoB. Kitaccudukaius XUMHUYECKUX
peaxuun peaxiuii Mo pa3InYHBIM IPU3HAKaM: YUCIIYy ¥ COCTaBy MPOJAYKTOB U PEAreHTOB, TEIJIOBOMY
s¢dexTy, HanpaBIeHHIO, (a3ze, HATMYNIO KaTaln3aTopa, N3MEHEHUIO CTETICHEH OKHCIICHUS
3JIEMEHTOB, OOpa3yMOLIMX BELIECTBA. YCTAaHOBKA IPU3HAKOB OOILEr0 W pa3IM4HOrO B
TUTIOJNIOTUN PEAKIU Ui HEOpraHWYecKoW W opraHuueckod xumuu. Kiaccupukanus
BEIIECTB W TIPOIECCOB C TOYKH 3pPEHHUS OKHCIEHHS-BOCCTaHOBIEHHUs. CocTaBieHHE
YpaBHEHWH peaknuii C TOMOIIBI0 MeToJa JJIeKTpOoHHOro Oamanca. OOBsCHEHHE
3aBUCHUMOCTH CKOPOCTH XMMHYECKOH PEaKIMU U TOJOKEHHUSI XUMHUYECKOTO PaBHOBECHS OT
pa3NIu4HbIX PakTopoB
7. | Xumuueckui BrimonHeHne XMMHUYECKOro SKCIEPUMEHTA B IIOJIHOM COOTBETCTBHHU C IPAaBHIIAMH
SKCIIEPUMEHT OesomacHoctu. HaOmronmenmwe, ¢ukcanmuss © ONUCAaHWE pPE3YJNBTATOB IPOBEICHHOTO
3KCIIEpUMEHTA
8. Xumuueckas [IpoBeneHre  CaMOCTOSTENBHOTO  MOMCKA  XUMHYECKOM  WHGpOpMAIMH  C
UHpOpMALHS MCIIOJIb30BaHUEM PA3TIMYHBIX HCTOYHUKOB (HAYYHO-TIOIYJISIPHBIX M3aHUH, KOMITBIOTEPHBIX
0a3 manHbBIX, pecypcoB HHrepHera). Mcmonp3oBaHne KOMIBIOTEPHBIX TEXHOJOTMH JUIs
00paboTKK ¥ Tepeaayrl XUMUYEeCKOW WHPOPMAIMK W €€ MPEACTABICHUS B pa3- JHMYHBIX
dhopmax
9. | Pacuersl o VYcraHoBKa 3aBHCHMOCTH MEXKIy KauyeCTBEHHOH M KOJMYECTBEHHOH CTOpOHAMH
XUMHAYECKUM XUMHAYECKHX OOBEKTOB M TPOIeCCOB. PelleHNe pacyeTHBIX 3a/Jad M0 XUMHYECKUM
YpaBHECHUSIM U bopmynam 1 ypaBHEHUSIM
dhopmynam
10. | [IpodwmibHoe u OObsicHeHHEe XMMHYECKUX SIBIICHHH, NPOMCXOISIIMX B HpUponae, ObBITY M Ha
npodeccuoHaNbHO | Tipou3BozicTBe. OTnpeneneHrue BO3MOXKHOCTEH MPOTEKaHUS XMUMHUYECKUX TPEBpAIICHUH B
3HaYNMOe pa3nuuHbIX ycnoBusax. CoOnmiofeHne MpaBUI 3KOJIOTMYECKHM TPaMOTHOTO TIOBEJEHHS B
coJepKaHue OKpy>katoei cpeze. OueHka BIUSHUS XUMHUYECKOT0 3arpsi3HEHMST OKpY’Karolei cpeipl Ha

OpraHu3M dYeJIOBeKa M JIpyrue JKuBble opraHusmbl. CoOloJieHHMe TpaBMil 0e30MacHOTO
oOpalleHusi ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBaMH, JIAOOPATOPHBIM 00OpYIOBaHUEM.
[lonroroBka pacTBOpOB 3aJaHHOM KOHLEHTpaUMW B OBITY M Ha NPOU3BOJCTBE.
Kputnyeckas oneHka JOCTOBEPHOCTH XHUMHYECKOH HWH(QOpPMAaLUH, I[OCTYNAIOUICH H3
pa3HBIX HCTOYHUKOB

3. Y4eOHO-MeToAMYeCKOe H MATepPHATbHO- TeEXHHYecKoe o0ecneyeHne 00pa3oBaTeIbHOIO Mpoecca MporpaMmbl

Y4eOHOH TUCHUNTUHBI « XHMMSD.

Ilepeueny mexnuueckux cpeocme Kadbunema:

Ne HaumeHnoBaHme 00beKTOB M CPeICTB MaTePHAJIBHO — TEXHMYECKOI0 o0ecredeHns Konuyect
n/n BO 10 aKTy
1 I. IleuaTHble mocodus 1 xoMmIuI.
KOMIUIEKT MOpTPETOB YUEHBIX-XHUMHUKOB




2 Cepwus cripaBodHBIX Ta0mil 1o xuMmuH («Ileproamaeckas cucTeMa XUMHAYIECKUX 1 xomILI.
anemenToB /.M. MenneneeBay, «PacTBOpUMOCTh COJIEH, KUCIIOT 1 OCHOBaHUM B BOJZIEY,
«DNEKTPOXUMHUUECKUHN PSAJT HAPSHKCHUN MeTauioBy, «OKpacka HHAUKATOPOB B
Pa3IUYHBIX CPEAax»).
3 Cepuisi FHCTPYKTUBHBIX TaOJIHII IO XUMHU 1 koMIuI.
4 Cepuist TaOJIHII TTO0 HEOPTAHUIECKOW XIMMUH 1 KoMILI.
I11. UudopmMannoHHO-KOMMYHMKATUBHBIE CPeCTBA 4 nucka+
MynsTUMeIUHHBIC TPOTPaMMBI (00YyYarOIIUe, TPSHHHT'OBBIC, KOHTPOJIUPYIOIIUE) TIO TIOJTHBIH

1 BCEM pazjienaM Kypca XUMHH KOMIUICKT

2 OnexTpoHHbIE OMOIMOTEKH MO0 KYPCY XHMHUHU 1
1V. Texnu4yeckue cpeacTBa 00yUeHusl

1 KommproTep 1

2 MynpTUMETUHHBIA TPOEKTOP 1

3 OKpaH NPOEKIMOHHBIN 1

V. VYueOHO-pakTHYeCKOe U yueOHO-1a0opaTOpHOE 000py10BaHHE
IIpudopsl, HA0OPHI MOCYABI U JJA00PATOPHBIX MPUHANIEKHOCTEN 115
XHMHYECKOro JKcnepuMenTa. O0uero Ha3HayeHHUs!

1 Becbl anekTpoHHbBIE 1

2 HarpesarenbHbie prOopsbI:

- CIIUPTOBKH 2
JdemMoHcTpallMOHHBIE
Ha6op mocyas! v npuHaAIEKHOCTEH TSI IEMOHCTPAIIMOHHBIX OTBITOB IO XUMUHU 12 xomrn

1

2 [lItatuB meramumyeckuii LILJIb 1

1 Cneuuann3upoBaHHble NPUOOPHI U ANNMAPATHI 1

Anmnapar (npubop) asns mosrydenus razoB (Kunma)
KoMiuiekTsI 1151 1a00pATOPHBIX ONBITOB M NPAKTHYECKUX 3aHATHIA 110 XUMUH

1 Becsl MexaHnJecKue JIabopaTOpHBIE 12

2 Beckhl anekTpoHHbIe yueOHbIe 1abopaTopHbie BYJI-50 DM 6

3 Habop 6aHoK 115t XpaHeHus TBepAbIX peakTUBOB (30 — 50 M) 40

4 Habop cxiisiHOK ((pr1akoHOB) /1St XpaHEHHsI PACTBOPOB PEAKTHBOB 100

5 Ha6op npo6upok (I1X-14, I1X-16) 65 + 20

6 uauHapsl MepHBIE CTEKJISIHHBIE 7+2

7 Kpucrannmmsarop 2

1 V1. Mopean

Habop kpucTammndecknx peleToK: amMasa, rpadura, IOBapeHHOH con 4

2 Habop mozeneit — anmiukaiuii Juisi WUTIOCTPAIMY THIIOB XUMHUYECKIX PeaKIui 1

Vill.HatypanbHble 00beKThI, KOJNJEKIHMHU M0 BCEM TeMaM NPAKTUYECKOT 0
XapakTepa
IX.PeakTUBBI.

1 Habop Ne 1 OC «KucnomwviyKucnora cepnasi, Kuciora comnsinas 1

2 Habop Ne 2 OC «Kucnomwury  Kucinora a3oTHast, kucinora oprodochopHas 1

3 Habop Ne 3 OC «l'uopoxcuovinKanus runpokcus; KanbIusi ruapoKCH 1

Hatpus runpokcuy

4 Hab6op Ne 4 OC «Oxkcuovr memannosy Anmromunust okcun ,bapust oken,XKenesa (I11) 1
okcny , Kamprmst okcm,Marawst okcua,Menu (1) okenn (rpanynsn),Kanms okenn

8 Habop Ne 5 OC «Memannviy 1

6 Habop Ne 6 OC «ll]enounvie u wenroynosemebHble MEmMaiinly 1

7 Habop Ne 7 OC «Oeneonachule sewyecmsa 1

8 Habop Ne 9 OC «l anozenudvry 1

9 Habop Ne 10 OC «Cyavpampi. Cynvgpumot. Cynbghuowi» 1

10 Habop Ne 11 OC «Kapbonambi» 1

11 Habop Ne 12 OC «Docghamuwi. Curuxamoly 1

12 Habop Ne 14 OC «Coedunenus mapeanyay 1

13 Habop Ne 16 OC « Humpamoi» 1

14 Habop Ne 17 OC «Hnouxamopol » 1

Yueono-memoouueckuii komnnexm, nCoNb3yeMblii 47151 peanu3aluy pabodeil mporpaMMsl:
1 roa o0yyenus -8 kjacc.




¢ Pymsutnc I'.E., @enpnman @.I°. Xumus. 8 kinace. «Heoprannmueckas xumus». M.: [Ipocsemenne, 2014 T.

e ["apa H.H. Xumus. Ypoku B 8 knacce, M.: IIpocsemienune, 2009 r.

¢ CD-ROM. Xumus. 8 knacc. DiekTpoHHOE npuitokeHue K yueonuky I'.E. Pynsutuca, ®.I". ®enpamana (DVD), M.
[Ipoceemenwne, 2010 .

Bropoii rox o0y4enus -9 kaacc.

e Pymutuc I'.E., ®empaman @.I. Xumusa. 9 xmacc. «Heopranmmueckas xwmmusa. OpraHudeckas xumus M.:
[Ipoceemenwne, 2011 r.

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

¢ CD-ROM. Xummus. 9 kiace. DnektpoHHOe npuioxenue k yueouuky I'.E. Pynsutuca, @.I'. ®enpamana (DVD), M.:
[Ipocsemenne, 2010 T.

4. Pexomenayemasi JuTepartypa.

1 rox o0y4yenus -8 kaacc.
Jumepamypa ona yuawjuxcs.
OcHosnas.
e Pymutuc I'.E., ®eapaman @.I'. Xumus. 8 xnacc. «Heopranmueckas xumusi» + CD-ROM, M.: IIpocsemenue, 2011 r.
e Tabpycesa H.W. Xumus. 8 ximacc. Pabouas teTpans (k yuebuuky Pymsurunca), M.: [Ipocsemenue, 2010 .
e Pa6oB M.A. Xumus. COOpHUK 3a7a4 1 yrpaxxHeHuil. 8 kimacc, M.: Ok3amen, 2010 r.
Jlononnumenvras.
e CD-ROM. Xumus. 8 kmacc. DnextpoHHOe npmwioxenne k yaeOnuky [.E. Pymsutuca, ®@.I'. ®enpnamana (DVD), M.:
[Ipocsemenue, 2010 .
Ilocoous ona yuumena.
e boposckux T.A. Xumus. Tectsl. 8 knace. 1-e nomyroaue, M.: Ok3amen, 2011 r.
e boposckux T.A. Xumus. Tectsl. 8 knacc. 2-e momyroaue, M.: Ok3amen, 2011 T.

Bropoii rox o0y4enus -9 kaacc.

Jumepamypa ona yuawguxca.
OcHosHasl.
e Pymsutuc I'.E., ®enpaman @.I'. Xumus. 9 knacc. «Heopranudeckas xumus. Opranndeckas xumus» + CD-ROM, M.
[Ipocsemenue, 2011 r.
e Tabpycea H.W. Xumus. 9 xiacc. Pabouas tetpans (k yueOruky Pymsurunca), M.: [IpocBemenwue, 2010 r.
e Pa6oB M.A. Xumus. COOpHUK 33124 U yrpaxxHeHui. 9 kinacc, M.: Dk3ameHn, 2010 r.
Jlononnumenvrasl.

CD-ROM. Xumus. 9 knacc. OnexkrpoHHoe npuioxenue k yueonuky I'.E. Pynsurtuca, @.I'. ®denpamana (DVD), M.:
[Ipocsemenne, 2010 .
Ilocoousn ona yuumena.
e T'apa H.H., 'abpycesa H.W. Xumus. COopHUK 3a7a4 Aj1sl IPOBEACHUS YCTHOTO SK3aMEeHa [0 XMMHU 32 KypC OCHOBHOM
mkoJisl. 9 kiacc, M.: JIpoga 1999 r.
e boposckux T.A. Xumus. Tectsl. 9 knace. 1-e nmonyroaue, M.: Ox3amen, 2011 r.
¢ boposckux T.A. Xumus. TecTsl. 9 kinace. 2-e nomyroaue, M.: Ox3ameH, 2011 r.
1 u2 rox o0yuenusi- 8 u 9 kiaccsl.
Jumepamypa ona yuawjuxcs.
Ocnosnas.
e bBoposckux T. A. Terpans Ui IpaKTHUECKUX U J1a00OPAaTOPHBIX padoT 1mo XuMuu. 8-9 knaccel, M.: Dk3amen, 2010 r.
Jononnumenshas.
e Tapa H.H., 'abpycera H.U. Xumus. 3anaunuk ¢ "momoraukoM". 8-9 kimaccel, M.: [Ipocsemienue, 2011 r.
Ilocoousn onsa yuumens.
e T'apa H.H., 3yeBa M.B. Xumus. 3agauun u ynpaxuenus. 8-9 knaccel, M.: Ipoga, 2002 r.
e Tapa H.H., 3yeBa M.B. llIkomnbHbIii npaktukyM. Xumus. 8-9 knaccel, M.: Ipoda, 1999 r.
e Tapa H.H., Komenera E.A. Tectsl o xumuu. Pabouas trerpanp ans 8 — 9 kinacca, M.: I'emxep, 1997 .
e Tapa H.H., 3yeBa M.B. KoHnTponbsHble 1 ipoBepovHbIe padoThl 10 XuMuH. 8-9 kinaccsl, M.: [Ipoda, 2002 .
e Panmenkmii A.M. Xumus. Jugaktuuecknii Mmatepuan. 8—9 xiaccel. [locoOue anms yuuteneir 00meo0pa3oBaTenbHBIX
yupexnenuii, M.: [Ipocsemenue, 2011 r.
e bpeiirep JLM. baxenoBa A.E. Xumusa. 8-11 xiaccel. Pa3BepHyToe TemaTHyeckoe MIaHWPOBAaHHE MO y4eOHUKaM
Pynsuruca I'.E., ®enpamana @.I"., Bonrorpaa: Yuurens, 2010 r.
e Panernkmii A.M. Xumudeckuii TpeHaxep. 3alaHus I OPTaHU3AIMMH CaMOCTOSITENILHON paboTHl ydammxcs 8—9 u
10—11 xmaccos, M.: IIpocBemenue, 2011 .

HNHTepHeT- pecypcesl:



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

NogakownhE

Cocmae meduamexu:

1 Ortxpbrtas xumust. Bepenst 2.6. (ITomHBIH HHTepaKTUBHBIN KypC XFMFH IS yIaITaXCs KO, JTATICEB,
TMMHA3UH, KOJUIS/PKEH, CTYICHTOB TexHI4ecKrX By30B). OO0 «®Dmzukon» 2005.

2. CD-ROM Bupryanbnas mkona Kupumia u Medonus. Ypoku xumun. 8-9 xiaccer.-M.: OO0
«Kupumn u Medomuit», 2002r.

3. CD-ROM VYuebnoe snextpoHHoe m3manme Xumwus (8-11 kmacc) Buptyanpnas maGopaTtopwus.
MapI'TV, JIabopatopus cuctem Mynstumenus, 2004r.

4. CD-ROM Onekrponnas Oubmmoreka «lIpocemenue». MynpTUMeIuitHOE MOCOOME HOBOTO

oOpasma. 8 kimacc. M.: Ilpocsemenue, 2005t
S5.J1naHupyemble pe3yJabTaThl H3y4YeHUs y4eOHOT0 peaMeTa.

IIpenmeTHBIE pe3yabTAThI

— B NIO3HABaTeJbHOU cepe:

1 roa o6yuenus (8 Kiacc).

B pesynbTaTe u3ydeHus XuMuu 8 Kjlacca yY€HUK JT0JKEH

3Hamv/NOHUMAMb:

* XMMHUYECKYI0 CHMBOJIMKY: 3HAKH XUMHUYECKUX DJIEMEHTOB, ()OPMYIbI XUMHUYECKHUX BELIECTB U YPABHEHUSI XUMUUICCKUX
peaKiuii;

* BaXHEWIIME XUMHUYECKHE TIOHATHS: XHUMHMYECKHMH JJIEMEHT, aToOM, MOJIEKy/la, OTHOCHTEJbHBIE aTOMHas |
MOJICKYJISIpHasi MacChl, XMMHYECKasl CBSI3b, BEILECTBO, KJIACCH(HKALMSI BEIIECTB, MOJIb, MOJISIPHAs Macca, MOJISPHBIH
00beM, XUMHYECKasT Peakiysl, KJIacCUPHUKAIUs PEaKIHi, OKUCIUTENh K BOCCTAHOBHUTENb, OKHCICHUE U BOCCTaHOBJICHNE;
® OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHS MacChl BEIIECTB, TIOCTOSHCTBA COCTAaBa, MEPUOANYECKHUI 3aKOH;

ymemp:

® Ha3bIBaTh XUMUYECKHE IEMEHTHI, COEMHEHNS U3yUYEeHHBIX KJIACCOB;

® OOBACHATH (PU3NYECKUH CMBICT aTOMHOTO (IIOPSAKOBOIO) HOMEpa XHMHUYECKOTO 3JIEMEHTa, HOMEPOB TpPYIIBl U
MepHoAa, K KOTOPBIM DJJIEMEHT NPUHAAISKHT B mnepuoanueckod cucreme JI. M. MeHneneeBa; 3aKOHOMEPHOCTH
WM3MEHEHUS CBOMCTB 3JIEMEHTOB B MpeesiaX MaJbIX EPHUOI0B U TIaBHBIX MOJATPYIIIT;

® XapaKTepU30BaTh XMMHUYECKHE 3JIEMEHTHI (OT BOAOpOJa IO KaJblMsi) HA OCHOBE MX IOJIOKEHHS B MEPHOIUYECKOU
cucreme [I. . MenneneeBa u 0cOOEHHOCTEH CTPOEHHS HX aTOMOB; CBA3b MEXKIY COCTaBOM, CTPOCHHEM U CBOWCTBaMU
BEIIECTB; XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKHX BEIIECTB;

® ONpeAeNsATh COCTaB BEILECTB MO UX (opMyiaM, NMPUHAAJIECKHOCTh BEIIECTB K OINPEEeICHHOMY KJlacCy COEeIMHEHUH,
TUTBl XUMUYECKUX PEaKINii, BAJIEHTHOCTh M CTENEHb OKHCIEHHS 3JIEMEHTa B COCIUHEHHAX, BUJ XUMHUYECKON CBA3H B
COETMHEHMSIX;

® CcOCTaBIATH (OPMYJIBI HEOPraHMYECKHX COEIMHEHWH HM3Y4YEHHBIX KIIACCOB; CXEMbI CTPOEHHS aTOMOB HepBhIX 20
3JIEMEHTOB Nepuoanyeckoi cuctemsl J1. 1. MeHaeneeBa; ypaBHEHUSI XUMUYECKUX PEAKIIMIA;

® pacmo3HaBaTh OMBITHBIM ITYTEM KHCIIOPOJI, BOJOPOI; PACTBOPHI KHCIIOT U MIEIOYEH;

® BBIUMCIIATH MAacCOBYIO JIONI0 XHMHYECKOTO 3JIEMEHTa IO (OpMyNe COEeIMHEHHs; MAacCOBYIO JOJIIO BELIECTBA B
pacTBOpe; KOJIMYECTBO BEMIECTBA, OOBEM WM MacCy IO KOJIHMYECTBY BEIIECTBA, OOBEMY HMIIM MAacce PEeareHTOB MU
MIPOJYKTOB PEAKIIVH;

® TOTOBUTH PAaCTBOPHI 33JaHHON KOHIIEHTPALUH;

2 rog o0yuenus (9 kaacc).

B pesysbrare u3ydeHHus XAMUU 00YYarONIUIACS TOJKEH |

3HAMb/NOHUMAMb:

* XHMHUYECKYIO CHMBOIHKY: ()OPMYJIBI XHMUYECKUX BEIIECTB U YPABHEHHSI XUMUYECKUX PEaKIInii;

* BaKHEWIIIME XMMHUYECKHE TIOHATHS: WOH, JIEKTPOJIUT M HEJIEKTPOJIHT, 3JIEKTPOJUTHYECKAs JUCCOIHAIINS, CKOPOCTh
XMMHYECKOM PEeaKITnm);

* BO3MOKHOCTH IPOTEKAHHUsI PEAKIM HOHHOTO 0OMEHA U MX CYIIHOCTh;


http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
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
http://sikorskaya-olja.narod.ru/EGE.htm
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

® COCTaB, CTPOCHHE, CBOWCTBA, MOJIydeHHE, MPUMEHEHHE BEUIECTB M MX COSIMHEHWH: a3ora, (ocdopa, yriepona,
KPEMHUS1, METAJUIOB, OPTraHMUECKUX BEILECTB;

® AJrOPUTM pEIICHUS 3aJad: BBIYMCICHHE [0 XMMHUYECKUM YPaBHEHHSAM MaccChl, 00beMa MM KOJIMYECTBa BEIICCTBA
OZTHOTO W3 MPOIYKTOB PEAKIMH MO Macce HCXOIHOTO BELIECTBA, OOBEMY MM KOJMYECTBY BEIIECTBA, COAEPIKAIIETO
OTIpENCNICHHYIO JIOJIIO MPUMECEi; yCTaHOBJIEHUE MpocTeiineii popMybl BemecTBa 10 MaCCOBBIM JAOJISIM 3JIEMEHTOB;

e [paBWUja OKa3aHHs MEPBOM MOMOIIM MPHU OTPABICHUSAX, OKOTaX W APYTHX TpaBMax, CBS3aHHBIX C BELICCTBAMH U
mabopaTOpHBIM 000PYIOBAHHIEM;

e mpaBuia 0OOpalIeHUs] ¢ XUMUUECKON TIOCYA0H U 1a00paTOPHBIM 000pYIOBaHHEM;

* TpaBHJa NPOBEACHHUS XUMHIECKOTO SKCIIEPHMEHTA;

® TMOCTENCTBHA AJISI OKPYKAloLIed cpeabl OBITOBOM W TPOW3BOJICTBEHHOW JAEATEIBHOCTH 4YeJOBEKa, CBA3aHHOU C
nepepaboTKOM BEUIECTB;

e mpaBmia 6€30MaCHOTO OOpaIIeHNs C BEIIECTBAMH M MaTepualaMy;

* MpaBUJIa SKOJOTMYECKH I'PAMOTHOTO MOBEJICHHUS B OKpY>KaloIIel cpere;

* BIMSHHE XMMUYECKOTO 3arps3HEHHS OKPYIKAIOIIEH Cpeibl Ha OPraHNn3M YelIOBEKa;

¢ uHPOPMALIUIO O BEIIECTBAX, HCIIOIb3yEMBIX B OBITY.

ymemp:

* 1aBaTh ONpEENCHUS N3YYCHHBIX NOHITHI: BEIIECTBO (MOH, DIIEKTPOJIUT); XUMHUYECKasi peakys (3JIEKTPOTUTHIECKAas
JMCCOLUAIIHS, CKOPOCTh XUMHUUECKON PeaKkiin);

® OOBSICHATH CyITHOCThH pEaKINi HOHHOTO 0OMEHa;

® XapaKTepU30BATH CBSI3b MEXY COCTABOM, CTPOCHUEM U CBOMCTBAMH BEIIECTB;

* MOJENHUPOBATh CTPOCHHUE MPOCTEHIINX MOJIEKYII;

* ONpenensaTh BO3MOXXHOCTh IPOTEKAHUs PEaKIUi HOHHOTO OOMEHa;

* KIACCU(UIMPOBATH U3yUECHHBIC OOBEKTHI U SIBIICHUS;

® CTPYKTYypHPOBAaTh H3YYEHHBIH MaTepHal U XUMUYECKYIO HH(POPMALINIO, TOIyYSHHYIO U3 APYTUX UCTOYHUKOB;

¢ OIHMCBIBAaThb MW pacCliO3HABATbH OIIBITHBIM IIYyTEM YFHCKHCHbIﬁ ra3, aMMHuakKk; pacTBOpPBI KHCJIOT U HICHO‘IGIZ; XJiopuna-,
cynbdar- 1 KapOoHAT-UOHHI,

¢ OIHMCBIBATh JCMOHCTPAIIMOHHLIC U CAMOCTOATCIILHO MMPOBCACHHLIC SKCIICPUMCHTHI;

¢  BBIYUCIATH IO XUMHWYCCKHUM YPAaBHCHUAM MACCYy, O6T>CM HJIM KOJIMYECTBA BEIIECCTBA OAHOI'O U3 MPOAYKTOB PCAKIIUU 110
Macce UCXOHOTO BEIIeCTBa, 00BEMy MITH KOJIMYECTBY BEIIECTBA, COAEPIKAIIETO ONPEIeTICHHYIO JOII0 TPUMECeH.

* yCTaHABIMBATh MPOCTEHINYIO (POPMYITy BEIIECTBA 10 MACCOBBIM JOJISIM 3JIEMEHTOB;

— B LIECHHOCTHO-OPUEHTHPOBaHHOM cdepe:
1 u 2 roas! o0yuyenus (8 u 9 kiaaccoi).
® aHAIM3WPOBATb U OLCHUWBATH ITOCIIEACTBUS AJISl OKpYKaromeil cpenbl OBITOBON M NMPOW3BOACTBEHHOHN AEATENHLHOCTH
YeJIOBEKa, CBSI3aHHOW C MepepadOTKOM BEIIECTB.
® OpraHM30BBIBATH HKOJOTHYECKH TPAMOTHOE [TOBEJICHHE B OKPYKaIOIIEH cpele;
B TPYAOBOIi cepe:
U 2 roabl o0ydyenus (8 u 9 kiaaccoi).
00pamaThCsi ¢ XMMUYECKOH MMOCYI0H 1 TaO0paTOPHBIM 000PYI0BaHHEM;
® IIPOBOJIUTH XMMUYECKUI SKCIIEPUMEHT.
B cepe 6e30NMACHOCTH KU3HEAESITEILHOCTH:
U 2 roabl o0ydyenus (8 u 9 kiaaccol).
OKa3bIBaTh MEPBYI0 IIOMOIIb IPH OTPAaBJICHHUAX, OXKOraX W JAPYIHMX TpaBMax, CBA3aHHBIX C BELIECTBAMU U
71a60paTOPHBIM 000PYTOBaHUEM.
® KPUTHYECKOH OLICHWBATh HHPOPMAIMIO O BELIECTBaX U MaTepHajiax, UCIOJIb3YEMbIX B ObITY U PaKTHYECKON
NeSITEeNbHOCTH;
® KPUTHYECKH OIICHMBATH BIUSHIE XUMHUUECKOTO 3aTrPsI3HEHNUS OKPYXKAIOIIEH Cpeibl HA OPraHu3M YeJI0BeKa;
e (e30macHo 00palaThes C BEMIECTBAMH U MaTepHaJlaMH.

—

[

JInyHOCTHBIE pe3yabTaThl.

1 u 2 roas! o0yuenns (8 m 9 kiaccer).

* B IIEHHOCTHO-OPMEHTAIIMOHHOW c(epe — YyBCTBO TOPAOCTH 33 POCCHMCKYI0 XHMHYECKYI0 HayKy, T'YMaHU3M,
OTHOILIEHUE K TPY/y, LEIECyCTPEMIIEHHOCTB;

2 rog o0yuenus (9 kiaacc)..

* B TPYyI0BOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JTabHENIIeH 00pa3oBaTeIbHON TPAEKTOPHH;

* B TMO3HABATENbHOW (KOTHUTUBHOW, HHTEIIEKTyaJbHOH) cdepe — yMeHHE YNpaBiIATh CBOEH IO3HABATEIHHOMN
JESTENBHOCTBIO.

MeTanpeaMeTHble pe3yJbTaThl.
1 u 2 roanl 06y4yenus (8 u 9 kiaccel).



ANANEN

® JCMOJNIb30BaHWE yYMEHHWW W HABBIKOB PAa3MYHBIX BHOB TI03HABATEIHHON ACSITEIHHOCTH, MPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHUS (CUCTEeMHO-MH()OPMAIIMOHHBIN aHaIN3, MOJCIUPOBAHUE) Ui W3YYCHUS Pa3IUYHBIX CTOPOH
OKpY>Karollen 1eCTBUTENIbHOCTH;

® JCIIOJIb30BaHME OCHOBHBIX MHTEJUIEKTYaJbHBIX OMepaiuii: GopMyIupoBaHUE TUTIOTE3, aHAIN3 U CUHTE3, CPaBHEHHE,
0000IIeHHEe, CUCTEMAaTH3aIHsl, BEISBICHUE IPUIMHHO-CIICICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;

* yMEHHE IeHEPUPOBATh UJICH U ONPEICIIATh CPEACTBA, HEOOXOAMMBIC IS UX peallu3alliy;

* yMEHHE ONpEeNeNaTh el U 3aladyd JesTeIFHOCTH, BBIOMpATh CPEACTBA pealn3aliyd IEeNd W TPUMEHSTh WX Ha
MPaKTHUKE;

® JCIIOJIB30BaHNE PA3IUYHBIX UICTOYHHUKOB IS TIOTYYSHHUS XUMHIECKON HH(OpMAITIH.

6.CpeacrBa KOHTPOJIAL.

KpuTtepun 1 HOpMbI OLIEHKHU 3HAHUN U YMeHMii 00y4aromInXcs.

[Ipu oueHKe YyUUTHIBAIOTCA CIIEAYIOMINE KaueCTBEHHBIE TOKA3aTeI OTBETOB!

riryOrHa (COOTBETCTBUE H3YUCHHBIM TEOPETUIECKIM 0000IICHHSM );

OCO3HAaHHOCTH (COOTBETCTBHE TPEOYyeMBIM B IIPOTPaMMe YMEHHUSM PUMEHSITH IMOIYIeHHYI0 HH(OpPMAIHIO);

MOJHOTa (COOTBETCTBUE 00BEMY MPOrpaMMbl U HH(OpMaLy yaeOHUKa).

[Ipu oLleHKE YUUTHIBAIOTCSA YHCIIO U XapaKTep OMHUOOK (CYIIeCTBEHHBIEC UIIM HECYIIIECTBECHHBIE).

Cywiecmeennple OwiuOKu CBSI3aHBl C HENOCTATOYHOW TIJYyOMHOM M OCO3HAHHOCTBIO OTBETa (HAIpUMeEp, YYEHHK
HEMNpPaBWIBHO YyKa3aJl OCHOBHbIE NPHU3HAKH IOHATUH, SBICHUH, XapaKTEpHblE CBOMCTBA BEILECTB, HEIPABHIBHO
chOopMyJITUPOBaA 3aKOH, MPABWJIO M T.II. WIM YYCHUK HE CMOI' NMPHMEHUTh TEOPETHUYCCKHE 3HAHUS IS OOBSICHEHUS H
NpeacKa3aHus SBJICHUH, YCTAHOBJICHUS] MPUYMHHO-CJICACTBCHHBIX CBS3€H, CPaBHEHUS U KJIAaCCU()UKALMM SIBICHUN U T.
IL.).

Hecywecmeennvle owindKu OIPENEIAIOTCS HEMONHOTOW OTBeTa (HampuMmep, YIyIIeHHe M3 BHAAa KaKoro-InOo
HEeXapaKTepHOro (hakTa MpU OMUCAHWH BElIeCTBa, mporecca). K HUM MOXHO OTHECTH OTOBOPKH, OMHCKH, JIOMYIICHHbIC
110 HEBHUMATEJIbHOCTH (HapuMep, Ha J1Ba ¥ 0osiee YpaBHEHHsI peakLUnii B TOJTHOM HOHHOM BUJE AOIYyIIEHA OHA OIINOKa
B 0003HAYCHUU 3apsi/ia HOHA).

PC3yJH>TaTLI O6y‘IeHI/IH IIPOBEPAIOTCA B IMPOUECCE YCTHBIX U IMMCbMEHHBIX OTBETOB YHAlIUXCA, 4 TAKKE IMPU BBIIIOJHCHUN
UMM XUMAYECKOT0 SKCIIEPUMEHTA.

XapakrepucTuka HU(PPOBOH OLEHKH (OTMETKH).

Ouenka meopemuuecKux 3HaHuil.

e Ommemxa «5»: OTBET IOJHBIA W NOpPaBWIbHBII Ha OCHOBAaHWU M3YyUYCHHBIX TEOpPUH; MaTepuan HU3JI0XKEH B
OIIpEENICHHOH JIOrMYECKOil OCIEeI0BATEILHOCTH, JINTEPATYPHBIM SI3IKOM; OTBET CAMOCTOSITEIIbHBIN.

e OtmMmeTKka «4»: OTBET MOJTHBIA U TPABWILHBIN Ha OCHOBAaHUH U3YYCHHBIX TCOPUI; MaTeprail U3JI0KEH B OMPEICICHHON
JIOTMYECKOH IOCIEeOBAaTENbHOCTH, NPH 3TOM JIOMYLIEHbl IBE-TPU HECYIIECTBEHHbIE OIIMOKH, HCIIPABICHHBIC IO
TpeOOBaHUIO YUHUTETIS.

e OtmMmeTKa «3»: OTBET MOJHBIN, HO MIPU 3TOM JOIMYIICHA CYIIECTBEHHAS ONMTNOKA UM OTBET HEMOJIHBIHN, HECBSI3HBIH.

e OrtMeTKa «2»: IIPU OTBETEe OOHAPYKEHO HEIIOHMMAaHME YYaIlMMCsl OCHOBHOTO COJep)KaHUsl yuyeOHOro mMarepualia Win
A0ONYHICHbI CYIIECCTBCHHBIC OIIII/I6KI/I, KOTOPEBIC y‘IaIHI/II\/'ICH HE MOXKCT UCIIPABUTH ITPU HABOJAIINX BOIIPOCAX YUUTCIIA.

¢ OrtMetka «1»: OTCyTCTBUE OTBETA.

OueHnka IKCRepUMEHMATbHBIX YMEHUIL.

OreHKa CTaBUTCSI HA OCHOBAHWYW HAOIIOJCHUS 32 YYallMMCsl M TIMCBMEHHOTO OTYeTa 3a padoTy.

e Ommemxa «5»: paboTa BBIIOJIHEHA IOJHOCTHIO W NPABWIIBHO, CAETAaHbl NpaBUJIbHbIE HAOIIOJCHUS W BBIBOJBI,
SKCIIEPUMEHT MPOBEJICH 10 IUIaHYy C YUYETOM TEXHHKH 0€30MaCHOCTH U MPaBHIl pabOTHI C BelllecTBAMHU M 000pYI0BaHHEM;
MPOSIBJIEHBl OPTraHU3allMOHHO-TPYJOBbIE yMEHUs (TIOJIEPKUBAIOTCS YUCTOTa pabdovero Mecra M MOPSIOK Ha CToJe,
SKOHOMHO HCHOJIb3YIOTCS PEaKTHBBI).

e Ommemxa «4»: paboTa BBINOJIHEHA NPABWIBHO, CAEIAaHBl NMPaBHJIbHBIE HAONIOACHUS W BBIBOABI, HO TIPH 3TOM
OKCIICPUMEHT IPOBECACH HE IOJHOCTHIO WM JONYIIECHbBI HECYHICCTBCHHBIC OH_II/I6KI/I B pa60Te C BEIIECTBAMH U
000pyTOBaHUEM.

e Ommemxa «3»: paboTa BHIIONHEHA NPABHIFHO HE MEHEE YeM HAIOJIOBUHY WIIM JIONYIIEHA CYIIECTBEHHAs OLIMOKa B
XO0JIe DKCIIEPUMEHTA, B O0BSCHEHNH, B 0OPMIICHIH PadOThI, B COONIOJICHUN TIPABUJI TEXHUKU 0E30TIaCHOCTH TIPH padoTe
C BeLIeCTBaMH U 000pyI0BaHUEM, KOTOPAsi HCIIPABIISIETCS IO TPEOOBAHHIO YUUTEIS.

e Ommemxa «2»: pomyuleHsl nBe (M Oosee) CyllecTBEHHbIE OIIMOKM B XOAE JKCIIEPUMEHTa, B OOBSICHEHHH, B
oopmiienur paboTHI, B COONIIOJCHUU MPABUJI TEXHUKH 0E30MACHOCTH MPH PaboTe ¢ BellecTBAMH U 000pYyJOBaHUEM,
KOTOPBIE yUaluiicsa He MOXKET UCTIPABUTh JAaXKe MO TPEOOBAHUIO YUHUTEIIS.

e Ommemxa «1»: paboTa He BBITIONHEHA, Y yUYaIlerocss OTCYTCTBYIOT SKCIIEPUMEHTAIILHBIE YMEHUSI.

Ouenka ymenuil pewiams IKCNEPUMEHMAIbHbIE 340aUlU.

e Ommemxa «5»: MJaH PEUICHUS] COCTABJICH MPAaBUIBHO; NMPABUIBHO OCYLIECTBIIECH MOA00P XUMHUYECKUX PEaKTHBOB H
000PYZIOBAHHUS; JAHO MOJTHOE OOBSICHEHUE U CJICIIAHBI BHIBOIBI.

e Ommemxa «4»: INaH PEUICHUS] COCTABIICH MPAaBUIBHO; NMPABUIBHO OCYIIECTBIICH MOJI00P XUMHUYECKUX PEAKTUBOB H
000pYAOBaHHMS, IPH STOM JIOMYIIEHO HE OoJiee IBYX HECYIIECTBEHHBIX OIINOOK B OOBSCHEHUH U BBIBOJAX.



e Ommemxa «3»: TJaH PEIIEHUS COCTABJICH MPABWIBHO; MPABUIHHO OCYIIECTBJIECH MOAOOP XHUMUYECKHX PEAKTHBOB U
000pyIOBaHUSI, HO JIOMYIIEHA CYIIECTBEHHAs ONINOKa B 00BSICHECHUU U BHIBO/IAX.

e Ommemxa «2»: NONyUIeHBI 1Be (M 0ojee) CYIIECTBEHHBIC OIMMUOKM B IUTAHE PEHICHHS, B MOAOOPE XHUMHUYECKHX
peakTuBOB U 000pyIOBaHUs, B O0BSICHEHUH 1 BBIBOAAX.

e Ommemxka «I»: 3aa4a HE pelleHa.

Ouyenka ymeHuil peutams pacuyemusle 3a0aiu.

e Ommemxa «5»: B IOTHYECKOM PACCYKICHHUH U PEIICHNN HET OIMNOOK, 3a7ja9a pellieHa pairnoOHaIFHBIM CIIOCOO0M.

e Ommemxa «4»: B JOTHYECKOM PACCYXICHHM W PEIICHUU HET CYIICCTBEHHBIX OIMMOOK, HO 3ajada pelicHa
HEpaHOHAIFHBIM CIIOCOOOM HJIH JIOTYIIEHO He 60iee ABYX HECYIECTBEHHBIX OINOOK.

e Ommemxa «3»: B JOTHYECKOM PACCYXJICHUU HET CYIICCTBEHHBIX OINMOOK, HO JIOMYIICHA CYIIECTBEHHAs OIIMOKa B
MaTEeMaTHYECKUX pacueTax.

o  Ommemxa «2»: IMEIOTCS CyIIECTBEHHBIE OIIMOKH B JIOTHYECKOM PACCY)K/IEHUHN U PEIICHUH.

e Ommemxka «I»: 3aa4a HE pellIeHa.

OuyenKka nucbMeHHbIX KOHMPOIbHBIX PAdom.

e  Ommemxa «5»: OTBET TOJHBIN U MIPABIIHHBIN, BO3MOXKHA HECYIIIECTBEHHAS OITHNOKA.

e  Ommemxa «4»: OTBET HETOJHBIN WM JIOMYIICHO HE 00JIee ABYX HECYIIECTBEHHBIX OIIHUOOK.

e Ommemxa «3»: paboTa BHINIOJHEHAa HE MEHEE YeM HAIOJIOBHHY, JOMYIIEHa O/JHA CYIIECTBEHHAs OININOKA W JIBE-TPHU
HECYIICCTBCHHEIE.

o  Ommemxa «2»: paboTa BBIIIOJIHEHA MEHEE Y€M HATIOJIOBUHY WIIH COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OIMTHOOK.

e Ommemxa «I»: paboTa He BBITIOJIHEHA.

[lpr oueHKe BBHIMOTHEHUS NHCHMEHHOW KOHTPOJBHOM paboThl HEOOXOAWMO YYHUTHIBATH TpPeOOBaHHS EAMHOTO
opdorpadrueckoro pexuma. OTMETKA 32 UTOTOBYIO KOHTPOIBHYIO pa00Ty KOPPEKTUPYET MPEIIIESCTBYIOINE OTMETKH 32
YETBEPTh, ITOJIYTOAHE, TOI.

Kaaccudukamusi ommoox 1 HeI0YETOB, BJIMSIOIINX HA CHUKEHHE OLEHKH.

Ouuoru:

—  HETpaBUIFHOE ONpeAeNeHNe MOHSTHS, 3aMeHa CYIIECTBEHHON XapaKTePUCTHKH TIOHSATHS HECYIECTBEHHOMH;

- HapymeHuc 1mocCjICa0BaTCIbHOCTU B OIIMCAHUUN OG’LCKT& (SIBJ'ICHI/ISI) B TCX ClIy4dadX, KOraa OHa ABJIACTCA
CYILLIECTBEHHOM;

—  HEPaBUIFHOE PACKPHITHE TPUINHBI, 3aKOHOMEPHOCTH, YCIOBUS TIPOTEKAHMUS TOTO WU HHOTO M3YUCHHOTO SBJICHUS;
— omuOKH B CpaBHEHUH 0OBEKTOB, UX KJacCU(PUKAIIMK Ha TPYIIIBI IO CYIIECTBEHHBIM NPU3HAKAM;

- HE3HaHUEC q)aKTI/I‘-ICCKOI‘O MaTepuajia, HCEYMCHHUE IIPUBECTU CaMOCTOATCILHBIC IIPUMCPLI, IMOATBCPKIAAIOIINEC
BBICKA3aHHOE CYXKICHHUE;

- OTCYTCTBUC YMCHUS BBINIOJHATH PUCYHOK, CXEMY, HCHIPABHUJIBLHOC 3aIlIOJIHCHHC Ta6HI/IHI)I; HEC YMCHHE MOATBECPAUTDH
CBOI OTBET CXEMOU, PUCYHKOM, WIJUIFOCTPATUBHBIM MaTEPHAIIOM;

—  OmMOKH MPH MOCTAHOBKE OMNBITA, MPUBO/IAIINE K HEMPABUIHLHOMY PE3yIbTaTy;

—  3aTpy[IHEHUS B MPABWIBHOM I0Ka3€ U3YYEHHBIX O0OBEKTOB.

Heoouemu::

— mpeoOiagaHue MPHU ONICAHUU 00BEKTA HECYIIECTBEHHBIX €T0 MPU3HAKOB;

— HETOYHOCTH IIPH BBIIOJIHEHUHW PHCYHKOB, CXEeM, TaOIMI, HE BIHSIOMIMX OTPHUIATENIEHO Ha pe3yNbTaT paboTHI;
OTCYTCTBHE 0003HAUCHUH U MOJITUCEN;

- OTACIIBbHBIC HAPYIICHUS MMOCICA0OBATCIILHOCTH onepaum‘/'l IIpu MPOBEACHUHU OIIbITa, HC MPUBOAAIINE K HEIIPABUIIBHOMY
pe3yIbTaTy;

— HETOYHOCTU B ONPEJICIICHUH Ha3Ha4YeHHS MPHOOpa, €ro MPUMEHEHUE OCYIISCTBIISCTCS IMOCIIC HABOIAIIMX BOIIPOCOB;
— HETOYHOCTHU IIPpHU HAXOXKACHUU OG’BGKTa.

8. IIpumepHbIe TeMbl pehepaToB (TOKJIAAOB), MHANBUAYATbHBIX IPOEKTOB

* buorexHonorys u reHHas HHxkeHepuss — TexHoaoruu XXI Beka.

* HanotexHoJiorus Kak IpHOPUTETHOE HAIIPABJICHUE PA3BUTHSI HAYKH U IPOU3BOJICTBA B Poccuiickoit Denepanuu.
» CoBpeMeHHbIe METOIbI 00e33apayKUBaHUs BOJIbI.

* AJUIOTpONHSI METAJIIIOB.

* Kususb u gesrensuocts J. . Menneneesa.

* «[leproanyeckomy 3aKOHY OyayIiee He TPO3UT Pa3pyLICHHEM. ..»

* Cuntes 114-ro anemenTa — TpuyMdp pOCCUICKHUX (HU3NKOB-AIECPIINKOB.
* 3oTOmEI BOmoOpoa.

* Mcronp30BaHUe paIMOAaKTUBHBIX U30TOMOB B TEXHUYECKUX IIETISX.

* PeHTreHOBCKOE M3ITyUYeHHE U €r0 UCTIONh30BAHNE B TEXHUKE M MEIHUIIHHE.
* [Ima3Ma — 4eTBEpPTOE COCTOSTHUE BEILECTBA.

* AMOp(QHEIe BellecTBa B IPUPOJIC, TEXHUKE, OBITY.



* OxpaHa OKpyXarolled cpelpl OT XMMHYECKOro 3arps3HeHMsA. KosjauuecTBeHHblEe XapaKTEpUCTUKU 3arpsA3HEHMs
OKpY>Karolle cpesibl.

* [IpumeHeHHe TBEPIOTO U Ta3000pa3Horo okcuaa yrieposaa (IV).

* 3amuTa 030HOBOI'O SKpaHa OT XMMUYECKOT0 3arps3HEHHUS.

* ['pyGoaucnepcHbie CUCTEMBI, MX KIacCHU(UKALUS U UCTIOIB30BaHNE B TPOGECCUOHANBHON AEATEIbHOCTH.
* KocmeTnueckue renu.

* [IpumeHeHne cycneH3uil 1 SMYyJIbCUM B CTPOUTENBCTBE.

* Munepaisl 1 TOpHbIE OPOABI KAK OCHOBA JTUTOCHEPHI.

* PactBOpbl BOKpyT Hac. TUIBI pacTBOPOB.

* Bona kak peareHT u cpesa A XMMHUYECKOro Ipolecca.

* J)Kuznp u gesrensHOCTH C. AppeHunyca.

* Bxyiag oTed4ecTBEHHBIX YUEHBIX B PA3BUTUE TEOPHH AICKTPOIUTUIECKOHN AUCCOLUALNN.

* YcTpaHeHue KeCTKOCTU BOJIbI HA IIPOMBIIIJIEHHBIX MPEINPUATUAX.

* CepHasi KUCIIOTA — «XJIeO XUMUYECKON MPOMBIILICHHOCTH.

* lcnonp30BaHNe MUHEPATIBHBIX KUCIIOT Ha MPEANPHUITUSIX PA3IMYHOIO IPOQUIISL.

* OKCH/JIBI U COJIM KaK CTPOUTENBHBIE MaTEPHUATIBL.

* Hcropus rumca.

* [loBapeHHas cob KaKk XUMHUECKOE ChIPhE.

* MHOronukuii KapOoHaT KaJIbLUs: B IPUPOAE, B IPOMBIIIJICHHOCTH, B OBITY.

* Peakiiuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

* BupryansHoe MoaeIMpOBaHUE XUMHUYECKUX TPOLIECCOB.

* DIIEKTPOJIU3 PACTBOPOB NEKTPOJIUTOB.

* DIIEKTPOJIN3 PacIIaBOB 3JIEKTPOIUTOB.

* [IpakTdeckoe MpUMEHEHHE AIIEKTPOIN3a: paQHUPOBAHKE, FATbBAHOIIACTHKA, TAIbBAHOCTETHSL.

* McTopus nony4eHus U IpOU3BOACTBA aTFOMUHUSL.

* DIEKTPOTUTHIECKOE MOTy4YeHUE U padhUHUPOBAHNE MEIH.

* Xuznp u gesrenpHocTs . J9BH.

* Ponb METAJJIOB B UCTOPUM YENIOBEYECKON HUBMIN3auuu. McToprs oTeuecTBEHHON YepHOU MeTamutyprud. CoBpeMEHHOe
METaJUTyprudecKoe MPOU3BOJACTBO.

* McTopus 0OTeUECTBEHHOM LIBETHOM METaUIypruu. Pojib METauIoB U CIUIABOB B HAYYHO- TEXHHUYECKOM IIpOrpecce.
* Koppo3sus MeTansoB u criocoObl 3aIIUThI OT KOPPO3HH.

* MnepTHbIe MK 61aropoJHbIe rasbl.

* Poxxparomue cosnm — rajioreHsl.

* McTopus mBEACKON CIIMUKH.

* McTopus BO3HUKHOBEHUS U Pa3BUTHUS OPraHUIECKON XUMUH.

* XXuzusb u gestensHocts A. M. Bytneposa.

* Buranusm u ero kpax.

* Posib 0T€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUU M Pa3BUTUH MUPOBON OpPraHMYEeCKO XUMHUH.

» CoBpeMeHHBbIE MIPECTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHUSL.

* DKOJIOTHYECKHE aCTIEKTHI UCIIOIb30BAHNS YTIEBOAOPOIHOTO CHIPhSI.

* DKOHOMHYECKHE aCTIeKThl MEKYHAPOJHOTO COTPYAHUYECTBA 10 UCIIOJIb30BAHUIO YTIIEBOJAOPOAHOTO CHIPhSL.
* Mcropust OTKpHITHS U pa3pabOTKH Ta30BEIX U HEPTIHBIX MecTOpOXKIeHuH B Poccuiickoit deneparuu.

* X¥MHUS YTIIEBOJAOPOIHOTO ChIPhS ¥ MOS Oy Tyiias mpoQeccus.

* YIIIeBOI0POAHOE TOTUINBO, €r0 BUBI M Ha3HAYCHHE.

* CHHTETHYECKHE KayqyKH: HCTOPHS, MHOT00Opa3ue 1 MepCIeKTUBHI.

* Pe3nHoTexHMYECKOE TPOU3BOACTBO U €r0 POJIb B HAYYHO-TEXHUIECKOM IPOrpecce.

» CBapOoYHOE MPOU3BOJICTBO U POJIb XMMHH yTIIEBOAOPOIOB B HEM.

* Hedth 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMOBBITOJTHOT'O MEXIyHAPOAHOTO COTPYIHUYECTBA.
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