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IosicHuTenLHAA 3aNNCKA
HopmaTtuBHasi npaBoBasi 0CHOBA MPOIrPAMMBI

HopMaTuBHO-TIpaBOBYIO OCHOBY HACTOSIIEH MPOrpaMMbl MO ydeOHOMY
npeaMeTy

« XUMHS» COCTABISIOT CIEAYIOMIME TOKYMEHTHI:

®enepanbHbIil 3akoH 0T 29 aexadpst 2012 r. Ne 273-03 «O06 o6pa3zoBaHuu B
Poccuiickon @enepannmn»;

®enepanbHbiil 3ak0H 0T 3 aBrycta 2018 r. Ne 317-®3 «O BHeceHUN U3Me-
HeHul B ctathu 11 u 14 ®enepansHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit
denepanumny;

npuka3 MunuctepcTBa oOpazoBanusi U Hayku Poccuiickoit denepanuu ot
17 nexadbpst 2010 r. Ne 1897 «O6 ytBepxkaeHun GeaepalbHOro rocy/1apcTBEHHOTO
00pa30BaTeNbHOIO CTAHAApTa OCHOBHOTO 0O0mero oOpa3oBaHus» (B pedaKLMH
npukaza Munoopaayku Poccun ot 31 gexadps 2015 r. Ne 1577);

npuka3 MunucrepcTa npocsemenus Poccniickonn ®@enepannu ot 31 mas
2021 1. No 287 «O6 ytBepxaeHuu (eaepajbHOr0 rocyaapCTBEHHOro o0pa3oBa-
TEJIBHOTO CTaH/IapTa OCHOBHOI'O 0OILEro 00pa30BaHUs»

[Iporpamma paspabortana Ha ocHoBe TpebOoBaHuil denepanbHOro rocynap-
CTBEHHOI'O0 00pa30BaTEIbHOrO CTaHAapTa OCHOBHOIO 0OIIEero oOpa3oBaHusl K pe-
3yJIbTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl OCHOBHOT'O OOILEro
oOpa3oBaHus 10 y4eOHOMY TIpeAMETY «XUMUS», BXOISIIEMY B 00pa30BaTEIbHYIO
obnacTh «EcTecTBeHHO-HAYyYHbIE TIPEIMETHD.

Pabouast mporpamMmma cocTaBjieHa B COOTBETCTBUU C TIPOTPAMMON 1O XUMHH
npeaMmeTHor ymHun ydeOHukoB I.E.Pymsutuca, @.I'.®enpamana. 8-9 kmacchl:
yue0. mocobue ais obuieodpazonar. opranuzanuii /H.H.I'apa. — 4-e uzn., nepepad.
— M.: [Ipocsemenue, 2020. — 48 c.

Pazgen. 1 O0mas xapakrepucTuKa y4e0HOro nmpeamera.
Henu:
co37aTh YCJIOBHS JJIs MPOSIBICHUS U Pa3BUTHUS CIIOCOOHOCTEW U MHTEPECOB
pebeHka;
o c(opMupoBaTh KellaHWE U YMEHUE YYUTHCA U Ha 3TOM OCHOBE 00ECTEeUnTh
pa3BuTHE Y peOCHKA 4yBCTBA COOCTBEHHOTO JOCTOMHCTBA;
¢ MOTHBHPOBATh UHTEPEC K 3HAHUSIM U CAMOIIO3HAHUIO;
e 0Ka3aTh MOMOIIb B TPUOOPETECHUH OIBITA OOIICHUS M COTPYTHUYECTBA;
o copmMupoBaTh IEpBBIC HABBIKK TBOPYECTBA;
e 00ecrneunTh TOCTATOYHO MPOUYHYIO 0A3UCHYIO0 00IIe00pa3oBaTEIbHYIO TOI-

TOTOBKY.

o 00ecrneuuTh MOTYyYEHUE BHIMYCKHUKAMHM Ka4eCTBEHHOTO 00pa3oBaHus, MOA-

TBEPKIAEMOTr0 Pe3ybTaTaMH HE3aBUCUMOMW 3KcriepTusbl EI'D, pe3ynbraTa-



MU TIOCTYIIJICHUSI B TIPECTIKHBIC yUeOHBIC 3aBEJICHUS BBICIIIETO M CPEIHETO
npodeCCUOHAIBHOTO 00pa3oBaHus

o 00ecrneunTh pa3BUTHE TEOPETUYECKOTO MBIIIJICHUSI U BHICOKUI YPOBEHb 00-
HIEKYJIBTYPHOTO Pa3BUTHS;

3agaumn:

o @opMHpPOBAHHME y YyYalIUXCS 3HAHUS OCHOB XMMHUYECKOW HAyKHU: Ba)KHEU-
muX (QakTopoB, MOHATUM, XUMUYECKUX 3aKOHOB U TEOPUM, S3bIKA HAYKH,
JIOCTYIHBIX 0000IEHHI MUPOBO33PEHUYECKOTO XapaKTepa.

o PazBurne ymenuit HaOmIOMaTh M OOBSICHATH XUMHUUYCCKHUE SBJICHHS, TTPOUC-
XOJISIIIUE B IPUPO/IE, Ta00pATOPUH, B IOBCEAHEBHOM KU3HMU.

o ®opMupoBaHHME CHEHUAIBHBIX YMEHU: OOpamaTbcsi C BEIIECTBAMH, BBbI-
MOJHATh HECIO0XHBIE SKCIIEPUMEHTBHI, COOJIIoAasi MpaBUIId TEXHUKH 0€30-
MAaCHOCTU;, TPAMOTHO MPUMEHSATh XUMUUYECKUE 3HAHUS B OOILIEHUH C MPUPO-
JIOM U B TIOBCETHEBHOM KU3HMU.

o PackpblTHe r'yMaHUCTHUYECKON HANpPaBJICHHOCTH XUMHUH, €€ BO3pACTAIOLIEH
pOJIM B PEIICHUU TJIABHBIX MPOOJIEM, CTOSIIMX TEpe] YeIOBEYECTBOM, U
BKJIa/la B HAYYHYIO KApTHHY MHpA.

o PazButHe TMUHOCTH OO0YYAIOIIUXCS: UX UHTEIICKTYaIbHOE U HPABCTBEHHOE
COBEPILIEHCTBOBAaHKE, (DOPMUPOBAHHUE Y HUX TYMAHUCTHYECKUX OTHOIICHHI
Y KOJIOTMUYECKHU 11eJ1IeCO00pa3HOro MoBeAEHUs B OBITY U B Ipoliecce TPYyAo-
BOU I€SITEIHHOCTH.

MecTo yuyeOHOro mpeaMera «XuMHs» B Y4eOHOM ILIaHe: OCOOCHHOCTh
Kypca XMMUM COCTOUT B TOM, YTO JUIsl €r0 OCBOCHMS OOydYaromuecs: JOJKHBI 00-
JajaTh HE TOJBKO OMNPEACNEHHBIM 3alacoM MPEIBAPUTEIbHBIX €CTECTBEHHO-
HAay4YHBIX 3HAHUN, HO U JIOCTATOYHO XOPOIIO Pa3BUTHIM aO0CTPAKTHBIM MBIIICHU-
eM. DTO SBJISIETCS TJIaBHOM MPUYMHOMN TOrO, YTO B YUEOHOM IUIAHE ATOT MPEAMET
MOSIBJIIETCS. TIOCJIIEIHUM B PAJly €CTECTBEHHO-HAYYHBIX JUCHUIUIMH. JlaHHBIN
npeaMeT 0a3upyeTcs Ha 3HAHUSAX U YMEHUSX TOJIYYCHHBIC Ha YpOKaxX OKpYyKaro-
IEro MHUpa, OUOJIOTHUH, (PU3UKH, MATECMATHKH.

B cooTBeTrcTBUM ¢ y4eOHBIM IJIAHOM IIKOJIBI HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus xuMus (6a30BbIN YPOBEHB) U3y4aeTCs:

9 kaace — 68 yacoB B rof (2 yaca B HEJIENI0), KOHTPOJIBHBIX paboT — 4, mpaKkTH4e-
CKUX paboT-7/, ¢dopma UTOrOBOM aTTECTAIlMU - KOHTPOJbHAas padoTa B (opmare
TECT.

Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl HeHTpa «Touka pocray, HCHO/Ib-
3yeMoro Uil peaju3anui 00pa3oBaTeJbHbIX MPOrpaMM B paMKax Ipenojaa-
BaHMS XUMHU

Hudporas (komneroTepHas) gadoparopus (IIJI), mporpammHo-anmapaTHbIi KOM-
IJIEKC, JATYMKOBAs CHUCTEMa — KOMIUIEKT y4eOHOTO 00O0pYJIOBaHHUS, BKIIOYAIO-
I U3MEPUTENBHBIN 00K, HHTEepdEelc KOTOPOTO MO3BOJIIET 00ECIeunBaTh CBSI3b
C MEPCOHATBHBIM KOMITBIOTEPOM, U HAOOP JATYMKOB, PETUCTPUPYIONTUX 3HAYCHHUS
pa3sTUYHBIX (U3MUECKUX BEIUNYHUH.

JlaTunk TemMrepaTrypsl IUIATUHOBBIM — MPOCTOM U HAJEKHBIN JAaTUMK, IPEIHA3HA-
YEH JIJIs1 U3MEPEHUS TeMIIEpaTypbl B BOJAHBIX PACTBOPAX U B ra3oBhIX cpenax. Mme-
€T pa3inuHbli quarna3zoH udmepeHuid ot —40 go +180 °C. TexHuueckue xapakre-



PUCTUKH JATYMKA yKa3aHbl B MHCTPYKIMH MO SKCIUTyaTanuu. /JaTuuk temmepary-
pbI TEpMONIAPHBIN NpeaHa3HaueH s u3amepenus temnepatyp 10 900 °C. Mcnomnb-
3yeTCsl IPU BHITIOJIHEHUU PaOOT, CBSI3aHHBIX C U3MEPEHUEM TeMIepaTyp MJIaMEHH,
TJIABJICHUS M PA3JI0KEHUS BEIIECTB.

JlaTuvK ONTHYECKOW IMIOTHOCTU (KOJIOPUMETP) — MpeHa3HA4YeH JJIsi U3MEpEHUs
ONTUYECKOW MUIOTHOCTU OKPAIIEHHBIX pacTBOPOB. McHonp3yercs Mpu U3y4EHUHU
TeM «PacTBopbD), «CKOpPOCTh XMMHUYECKUX DPEAKLHID, ONMPEACICHUN KOHILIEHTpa-
LIUU OKPAILIEHHBIX HOHOB.

Hatuuk pH npeanazHadeH AJjist U3BMEpEeHUs: BOJIOpoiHOro nokaszatens (pH) BogHbIx
pPacTBOPOB B Pa3IMYHBIX UCCIETOBAHUSIX 00BEKTOB OKPYKAIOIIEH CpeIbl.

JlaT4MK 3IEKTPONPOBOJIHOCTH MPEAHAZHAYEH JJI1 U3MEPEHUS YACIBbHON 3IEKTPO-
IIPOBOJHOCTH XKHUAKOCTEM, B TOM YHMCJIE U BOJHBIX pacTBOPOB BeliecTB. [Ipumens-
€TCsl MPU U3YYECHHH TEOPUH HIICKTPOIUTHYECKON TUCCOLMALUHU, XapaKTEPUCTHK
BOJHBIX PaCTBOPOB

JlaT4MK XJIOpUIA-UOHOB UCIOJIB3YETCS ISl KOJIMYECTBEHHOTO OIPEIENICHUS COAEP-
YKaHHSI MOHOB XJIOpa B BOAHBIX pPacTBOpax, MOYBE, MPOAyKTax nutanus. K matuuky
HOJIKJIt0YaeTcsl noHoceneKTUBHbIN 3nekTpoa (MCD) (pabouuit snekTpon), MOTEH-
1[Majg KOTOPOTO 3aBUCUT OT KOHLEHTPALMU ONPENEIIEMOIO HOHA, B JAHHOM CIIy-
yae oT KoHIeHTpauu aHuoHoB Cl- . Ilorennman UCD onpenenstor OTHOCUTEIBHO
3JIEKTPOJ1a CPABHEHHUS, KaK MPABUIIO, XJIOPCEPEOPSIHOTO.

JlaTuMK HUTPAT-UOHOB MPEAHAZHAYEH ISl KOJUYECTBEHHOTO ONpENeNICHUs] HUTpa-
TOB B Pa3JIMYHBIX O0BEKTaX OKPYKAloIIeW cpeidbl: BOJE, OBolIax, Ppykrax, KoJ-
OACHBIX U3JENUIX U T. 1.

Mukpockon 1nuppoBoil npeaHa3HaueH sl U3yd4eHHs (GOpMbl KPUCTAIIOB U Ha-
OJIF0IEHHSI 32 POCTOM KPUCTAILIOB.

Anmapat aya npoBeAeHus xumuueckux peakuuii (AIIXP) npennasnauen st mo-
JyYEHUs U IEMOHCTPALMU CBOMCTB TOKCUYHBIX ITAPOB M I'a30B . DTH BELIECTBA I10-
Jy4arTcs B KoJOe-peakTope, M Mpu HarpeBanuu (win Oe3 HarpeBaHus) ra3zoo0-
pa3HbIe BEILIECTBA MPOXOAT Yepe3 MOMVIOTUTENbHbIE EMKOCTH (HAcalKH) C pacTBO-
pamu peareHTOB, BCTYNAOT C HUMU B peakinto. M30bITOK ra3a noriomaercs u/1-
KUMU U TBEPJIBIMU peareHTaMu, a TaKK€ aKTUBHPOBAHHBIM YIJIEM. Ammapar yaiie
BCET0 UCHOJIB3YIOT JUISl OJIYYEHUS U IEMOHCTPALMU CBOMCTB XJI0pa, CEPOBOIOPO-
na.

[Ipubop Ay NEMOHCTPALMKU 3aBUCUMOCTH CKOPOCTHM XMMHYECKUX PEAKIHM OT
pa3IMYHBIX (PAKTOPOB MCIONB3YIOT MIPU U3y4eHUH TeMbl « CKOPOCTh XMMHUYECKOM
peakuuu» U TerioBoro spdexra xumudeckux peakuuit. [Ipudop maér Bo3MOXK-
HOCTb 3KCIIEPUMEHTAIBHO UCCIEA0BATh BIUSHUE HA CKOPOCTh XMMUYECKHUX peak-
Ui ciaeayomux (HakTOpoB: MPUPOJLl PEarupyIOLIMX BEIIECTB, KOHLEHTPALUU
pearupyromux BEUIecTB, MIOMIaJAN IPaHUIlbl pa3aena ga3 B reTeporeHHbIX CUCTe-
Max (ITOBEPXHOCTH CONIPUKOCHOBEHUS MEX]Yy PEarMpyroluMU BEIECTBAMU), TEM-
nepaTypsl, KaTain3aTopa, HHTHOUTOpA.

[Tunerka-no3atop — npucnocobaeHne, UCHOIb3yeMoe B JabopaTopuu Ijsi OTMe-
pUBaHUS ONPEEIEHHOTO 00bEMa XKUIKOCTH. [IuneTky BhIMyCKalOTCs MePEMEHHO-
IO U MOCTOSIHHOTO 00bEMa. B xomriekThl 000pyA0BaHus 111 MEAUIIMHCKUX Kiac-
COB BXOJST yA0OHBIE MUIETKUA03aTOPHl OJJHOKAHAJIbHBIE, TO3BOJISIFOIINE HACTPO-



UTh HEOOXOIUMBIN 00BEM OTOMPAEMON KUIKOCTH B TPEX Pa3IMYHBIX TUAIa30HaX.
bans koMOMHMpOBaHHAs IpeIHA3HAYCHA JIJIsI HArpeBa CTEKJISTHHBIX U (haphopOBBIX
COCY/IOB, KOoTZla TpeOyeTcsi co37aTh BOKPYT HarpeBaeMoro cocyaa paBHOMEpPHOE
TEMIIEpAaTypHOE ToJie, N30ekaTh UCIOIB30BaHUS OTKPBITOTO IUIAMEHH M pacKa-
JAEHHON 3JIeKTpudeckor crupanu. Kopmyc koMOWMHMpOBaHHOW OaHM CHACNIaH W3
amoMuHHs. JKUIKOCTHAsI 9acTh KOMOMHHPOBAHHOW OaHM 3aKpBIBACTCS KOJBIIAMH
paznuaHoTo nuametpa. [Ipubop /i modydeHus: ra30B HCIONIb3yeTCs IS MoTyde-
HUSl HEOONBIIUX KOJMYECTB Ta30B: BOJOPOJAA, KUCIOPOaa (U3 MEPOKCHAA BOAOPO-
11a), YIIEKHUCIIOro rasa.

Pabouyasi nporpaMma nmo XuMuu Ui 9 Kjiacca ¢ MCNOJIb30BaHHEM 000py/10Ba-
Hus neHTpa «Touka pocra»

Ha 0a3e uentpa «Touka pocra» obecrieunBaeTcsl peanu3anus oOpa3oBaTeIbHBIX
IpOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOW HAIpaBlIEHHOCTEW, pas3pa-
OOTaHHBIX B COOTBETCTBUU C TPEOOBaHUSIMH 3aKOHOJIATENIbCTBA B cepe 0Opa3oBa-
HUS U ¢ y4y€ToM pekomeHaauuii denepanbHOro omneparopa yyeOHOro IMmpeaMera
«Xumus». ObpaszoBarenbHasi IporpaMma Mo3BOJISIET UHTETPUPOBATh PEATU3yeMbIe
HOJIXO/Ibl, CTPYKTYPY U COJIep’KaHue IPU OpraHu3aluu oO0ydyeHus XuMuM B 9 knac-
ce, BBICTPOGHHOM Ha 0a3e J1t000ro M3 JOCTYIHBIX Y4eOHO-METOAMYECKUX KOM-
wiekcoB (YMK). Mcnonb3oBanue obopynoBanusi «Touka pocta» mpu peanu3anuu
nanHou OII mo3BomseT co31aTh yCIOBHUS:

-JIJIs1 paCIIMPEHUS COACPKAHUS MIKOJIHHOTO XMMHUECKOTO 00pa30BaHMUS;

-JIJIs1 TIOBBILIICHHS TIO3HABATEILHON aKTUBHOCTH OOYYaIOIIUXCSI B €CTECTBEHHOHA-
Y4YHOU 00JacTu;

-1l pa3BUTUS JINYHOCTH PeOEHKA B Ipoliecce 0Oy4eHHUs] XUMHUHU, €ro CIOCOOHO-
cTel, GopMHUpOBaHUS W YAOBICTBOPEHHUS COIMATBLHO 3HAUMMBIX WHTEPECOB U TO-
TPEOHOCTEH;

-JJ1s1 pabOTHI C OJIapEHHBIMU IIKOJbHUKAMHU, OpTraHU3aluU UX Pa3BUTHS B pa3iIny-
HBIX 00J1aCTAX 00pa30BaTEILHOM, TBOPUECKOU JIEATETHHOCTH.

Ilnanupyembie pe3yjbTAThl OCBOCHHUS Y4€OHOI0 NpeaMeTa « XuMHs.
JINYHOCTHBIMM Ppe3yJbTATAMM H3yUYCHUS TpeaMeTa «XUMHs SBISIOTCS
CIEAYIOIINE YMEHUSA:
[TocTeneHHo BhICTpauBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:
— OCO3HaBaTh COBPEMEHHOE MHOT000pa3ue THUIIOB MHUPOBO33PEHUS, OOIIECTBEH-
HBIX, PEJTUTHO3HBIX, aTEUCTUUECKUX, KYJIbTYPHBIX TPAAUIIUN, KOTOPBIC ONpeaes-
I0T pa3Hble OOBICHEHUS MMPOUCXOISIIETO B MUPE;
— ¢ y4€TOM 3TOr0 MHOT00Opasusi MOCTEINEHHO BbIpabaThIBaTh CBOM COOCTBEHHBIE
OTBETHI Ha OCHOBHBIC )KU3HEHHBIE BOMIPOCHI, KOTOPHIE CTABUT JIUYHBIN KU3HEHHBIN
OTIBIT;
— YUYHUTHCS IPU3HABATH NPOTUBOPEUNBOCTH M HE3ABEPIIEHHOCTh CBOUX B3IJISIOB HA
MHUP, BO3MOKHOCTbh X U3MEHEHUSI.
Y4YuThCS UCTOIB30BaTh CBOU B3TJISIIBI HA MUP JJIs1 OOBSICHEHUS Pa3IUYHBIX CUTYa-
IIUH, pEIICHUs BOSHUKAIOIINUX POOJIEM U U3BJICUCHHS )KU3HEHHBIX YPOKOB.



Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U U3y4yaTh B yUeOHUKAX MO Pa3HbIM MpPE/-
MeTaM Marepua (M3 MaKCUMyMa), UMEIOIINI OTHOIIEHHE K CBOUM MHTEpECaM.
Hcnonb3oBaTh CBOM MHTEPECHI ISl BHIOOpA MHIUBUIYAIbHOW 00pa3oBaTEIbHOU
TpPaeKTOpHUH, MOTEHIMAIbHOU Oyaymieil mpodeccun U COOTBETCTBYIOIIETO MPO-
bunpHOrO0 0Opa3oBaHUsI.
[IprnoOpeTaTh ONBIT y4acTus B JieiaX, IPUHOCSIIUX MOJIb3Y JIOJISM.
Y4uThCs CaMOCTOSITENILHO BBIOUpATh CTUJIb TOBEJEHHUSA, MPUBBIYKU, OOecredu-
BaoIMe Oe30MacHbIil 00pa3 MU3HU U COXPAHEHUE 3JI0POBbSI — CBOETO, a TaKKe
OJIM3KHUX JIFOEH U OKPYKAIOIIHX.
Y4UThCS CaMOCTOATENBHO MPOTHUBOCTOATH CUTYyalUsM, IPOBOLUPYIOIIMM Ha IMO-
CTYIIKH, KOTOPBIE YIPOXKAIOT O€30MaCHOCTH U 3/I0POBBIO.
Bri6upaTh MOCTYNKH, HalleJICHHBIE HA COXpaHEHHE U OepekHOe OTHOIIECHUE K
pUpoze, 0COOCHHO KUBOM, U30eras MPOTUBOIIOIOKHBIX MOCTYIKOB, MOCTEEHHO
y4ach U OCBaWBasi CTPATETUIO PAMOHAIIBHOIO TPUPOAONOIb30BAHMS.
Yuurtbes yoexxaaTh ApYrux JoJeil B HEOOXOAUMOCTH OBJIQZICHUs cTpaTerue pa-
MOHAJIBHOTO IPUPOIOIOJIb30BaAHUS.
Hcnonp30BaTh 3KOJOrMUECKOE MBIIUIEHUE Ui BbIOOpa CTpaTeruu COOCTBEHHOIO
NIOBEJCHUS B KAUECTBE OAHOW U3 LICHHOCTHBIX YCTaHOBOK.
CpenctBoM pa3BUTHsI JTIUYHOCTHBIX PE3YJITATOB CIy’KaT Y4eOHbI Marepual M
IPOAYKTUBHBIC 3aJ]aHUs YueOHUKA, HAlCJICHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — yMe-
HUE OLICHUBATh MOBEACHUE YEJIOBEKA C TOUYKU 3PEHUSI XMMUYECKON 0€30MacHOCTH
110 OTHOIIEHHIO K YEJIIOBEKY U MPUPO/IE.

MeTanpeaMeTHBIMHU Pe3yJIbTaTaMH U3YUYEHUs Kypca «XuMus» sBusercs Gop-
MUPOBaHUE YHUBEPCAbHBIX yueOHbIX nerictuil (Y'Y ).

PeryasituBubie YY/I:
CamocTosTenbHO 00Hapy UBaTh U POPMYIHPOBATH MPOOJIEMYy B KJIACCHOM U WH-
JTUBHUIYaIbHON YICOHOM eI TEIIHHOCTH.
BoiaBurare Bepcun petieHus npooieMbl, 0CO3HaBaTh KOHEUHBIN pe3ynbTar, BbIOU-
paTh U3 MPENIOKEHHBIX U UICKATh CAMOCTOSATENIBHO CPEICTBA JOCTHXKEHHUS LIEIIH.
CocTaBnarh (MHAUBUAYATIbHO WM B TPYIINE) IUIAH peUIeHUs] IpoOsieMbl (BBINOJI-
HEHUS TIPOCKTA).
[ToxOupate K Kaxmoi mpoOieme (3amaue) aaeKBaTHYIO €l TEOPETUYECKYI0 MO-
JEb.
PaboTas mo npeaiokeHHOMY U CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY, UCIOJIb-
30BaTh HAPAJy C OCHOBHBIMHU U JOTMOJHUTENIbHbIE CPEACTBA (CIpaBOYHAs JTUTEpa-
Typa, CI0KHbIE MTPUOOPHI, KOMIIBIOTED).
[1nanupoBaTh CBOIO MHAMBUAYAJIBHYIO 00pa30BATENIbHYIO TPAEKTOPHIO.
PaboTaTh 10 camMOCTOSATEIBLHO COCTaBICHHOMY IUIaHY, CBEPSSICh C HUM U IIEJbIO
NEeATEIbHOCTH, HUCHPAaBIIAs OIIMOKH, HCHOJB3Ys CAaMOCTOSATEIbHO MOJ00paHHbIE
cpeacTBa (B ToM yucie u UHTepHeT).
CBOOOJHO MONB30BATHCSI BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLICHKH M CaMOOILCHKH,
UCXOMS U3 1IeJI U UMEIOIIMXCS KPUTEPUEB, pa3iinyasi pe3yibTaT U CIoCcoObl Jaeii-
CTBUH.
B xone npeacTaBieHus NPOEKTa JaBaTh OLUEHKY €r0 PE3YJIbTATaAM.



CamocCTOSITENbHO OCO3HABATH MPUUYMHBI CBOETO YCIeXa WM Heyclexa U HaXOAUTh
CIOCOOBI BBIX0JIa U3 CUTYallMU HEycreXxa.
YMeThb OLIEHUTh CTENEHb YCIEIIHOCTH CBOEH MHIUBUIYAIbHOW 00pa3oBaTEIbHOU
NEeSATETbHOCTH.
JlaBaTh OLICHKY CBOMM JIMYHOCTHBIM Kaue€CTBaM M YepTaM XapakTepa («KaKoB 5»),
OTIPEIEIIATh HAMIPABJICHUS CBOETO PA3BUTHS («KAKHUM 5l XOUY CTaTh», «YTO MHE JUIs
ATOTO HAJZIO C/AENIATHY).
CpenctBoMm hopMHUpOBaHUS PETYIATHBHBIX Y Y [ ciyKaT TeXHOIOTHS TIPOOIEeMHO-
ro JMajiora Ha 3Tare U3y4eHHs] HOBOrO Marepuaia U TEXHOJIOTHs OLlEHUBaHUA 00-
pa30BaTEIbHBIX JOCTIKEHUM (YyIeOHBIX YCIIEXOB).
ITo3naBaTeabusbie YY /I:
AHanmM3upoBaTh, CPABHUBATH, KIIACCU(PHUITMPOBATH U 0000IIATH MTOHATHS:
- 1aBaTh OMpEJeICHUE MOHATUIM Ha OCHOBE M3YYEHHOT'O Ha Pa3IMYHBIX MpeaMe-
Tax y4eOHOro MaTepuarna;
- OCYULIECTBIIATH JIOTUYECKYIO ONEPAIUI0 YCTAHOBIICHUS POJO-BUIOBBIX OTHOIIIE-
HUM;
- 0000111aTh TOHSTHUS — OCYIIECTBIIATD JIOTHUYECKYIO ONIEPAIIUIO MEePEeXo/ia OT MOHSI-
THS C MEHBIIUM 00BbEMOM K TMOHATUIO C OOJIBIIUM 00BEMOM.
CTpouTh JIOTMYECKOE PACCYKACHUE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUUYUHHO-
CJIEZICTBEHHBIX CBS3EH.
Co3naBath MOJIENU C BBIJECICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA, Mpe-
00pa30BbIBaTh MOJIEIM C IEJIbIO BBIABICHHS OOIIMX 3aKOHOB, ONPEIEISIOIINX
JIAHHYIO MPEIMETHYIO 00J1acTh.
[IpeacraBnsaTh HHPOPMALIMIO B BUJE KOHCIIEKTOB, TA0JIHUII, CXEM, TpauKOB.
[IpeoOpa3zoBbiBaTh MHGOPMALIMIO U3 OAHOTO BUJA B APYroi U BHIOUpATh YAOOHYIO
st cebs popmy ukcanmu u npeactaBieHus nHopManuu. [IpeactaBiasTe vH-
dbopmanuio B oNTUMAIBHON (hOpME B 3aBUCUMOCTH OT aJipecara.
[Tornmast mMO3UIMIO APYTOro, pa3iudyaTh B €r0 peyr: MHEHHE (TOYKY 3pEHHUs), 10-
Ka3aTeIbCTBO (apryMeHTHI), (DaKThI; TUIIOTE3bl, aKCUOMBI, Teopuu. s aToro ca-
MOCTOSITEJIbHO MCIOJIb30BaTh Pa3IMUHbIC BUABI YTCHHS (M3ydaroliee, MpoCMOTPO-
BOE, 03HAKOMUTEIbHOE, TOMCKOBOE ), IPUEMBI CITYIIAHUSI.
CamoMy co31aBaTh UCTOYHUKHA MHPOPMAIIUUA PA3HOTO THIA U JJI PA3HBIX ayIUTO-
puii, coomoaaTh HHGOPMAIIMOHHYIO TUTUEHY U TIpaBujia HHPOPMAIMOHHOMN 0e30-
MACHOCTH.
YMeETh UCMOIB30BaTh KOMIIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIC TEXHOJOTHH KaK WH-
CTPYMEHT JJIsl TOCTWKECHHSI CBOUX Ilejied. YMeTh BhIOMpATh aJIcKBaTHBIC 3ajaue
WHCTPYMEHTAJIbHBIE ITPOTPAaMMHO-aNapaTHbIE CPEICTBA U CEPBUCHI.
CpenctBoMm ¢GopMupOBaHUs MO3HABATENbHBIX Y'Y /[ cinyxar yueOHbIN MaTtepualn u
MPOJYKTUBHBIC 3a/1aHUsI yUeOHUKA, HalleJICHHbIC Ha 1—4-11 TMHUU pa3BUTHSL:
- 0OCO3HaHue poJiv BemecTB (1-s1 TuHus pa3BUTUA);
- pPaCCMOTPEHHE XUMHUYECKUX MPOIIECCOB (2-51 TUHUS Pa3BUTHUA);
- UCTIOJIb30BAHNE XUMUYECKUX 3HAHUU B OBITY (3-51 TUHUS Pa3BUTHS);
- 00BSICHEHUE MUPA C TOUYKHU 3PEHUS XUMUH (4-5 TUHUS Pa3BUTHUSA);
- OBJIaJICHHE OCHOBAaMHU METOJIOB €CTECTBO3HAHMUS (6-51 JIMHUS PA3BUTHS).
KommynukatuBubie YY/1:



OTcrauBasi CBOIO TOUKY 3PEHHUSI, TPUBOJUTH apryMEHTHI, IOATBEPKIAas X (akTa-
MHU.

B nuckyccun ymeTh BBIIBUHYTh KOHTPApTryMEHTHI, iepedpa3supoBaTh CBOK MBICIb
(B1aieHNE MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH).

Y4uThCA KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPHU3HABaTh
OLIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.
[TonnMast MO3UIUIO APYroro, pa3iuyaTh B €r0 peyd: MHEHHE (TOUKY 3peHus), 10-
Ka3aTeNbCTBO (apTyMEHTHI), (DaKThl; TUIIOTE3bI, AKCUOMBI, TECOPHUH.

YMeTh B3IVIAHYTh Ha CUTYALIMI0 C MHOM MO3UIMU M JIOTOBapUBATHCS C JIFOABMHU
VHBIX MMO3ULIHM.

CpenctBom (popmupoBaHHsT KOMMYHHKAaTHBHBIX Y Y]l cily’kaT TEXHOJOTHUS IpPO-
OmeMHOTO Auanora (MOOYXIAIOMUK M TMOABOASIIMKA TUajior) U paboTa B MajbIx
rpyIIax, TAKXKe UCIOJIb30BAaHUE HA YPOKAX 3JIEMEHTOB TEXHOJOTUU MPOIYKTUBHO-
IO YTCHHUS.

IIpenmeTHbIe pe3yibTaThl:

1) npeacraBieHne 0 3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBICHUI MpPHUPO-
Jibl, TOHUMaHuEe O0OBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKON HayKH Kak o01acTu
COBPEMEHHOT'0 €CTECTBO3HAHMsI, KOMIOHEHTa OOIIEH KyJbTypbl U MPaKTUYECKOM
JESITEIbBHOCTH YEJIOBEKA B YCIIOBUSAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHNUE MECTa
XUMHH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

2) BlaJieHHE OCHOBaMH MOHATHMHOIO amnmapara U CUMBOJHMYECKOTO S3bIKA
XUMUU 17151 COCTaBlieHUs (POPMYJT HEOPTaHMUYECKUX BELIECTB, YPAaBHEHUN XUMHYE-
CKUX pEakUuii; BlaieHue ocHoBaMHu XxuMmuueckoid HomeHkiatypbl (IUPAC u tpu-
BUAJIbHOM) U YMEHHUE UCIOJb30BaTh €€ JJIsl pelIeHUsl Y4eOHO-TT03HABaTENIbHbIX 3a-
Jla4; YMEHHUE HMCIOJb30BaTh MOJEIH i OOBSICHEHHsS] CTPOCHHSI aTOMOB M MoJie-
KYyJI;

3) BiIageHUE CUCTEMOM XMMHUYECKUX 3HAHUN U YMEHHUE NMPUMEHSTh CUCTEMY
XUMUYECKUX 3HAHUW, KOTOpPast BKIIIOYAET:

- BOXKHEHNIINE XUMUYECKHE MIOHATHS: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE U CII0KHOE BELIECTBO, OJHOPOJHAS U HEOJHOPOJIHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs MaccChbl, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHbIA 00beM, OKCUJ, KUCIIOTa, OCHOBAHUE, COJIb (CPeaHsis),
XUMUYECKasl peaKuus, peaklMy COCIUHEHMsS, PEAKLUN Pa3JIOKEHUs, PEaKIUU 3a-
MEILCHUS], peaKIuid OOMeHa, TeraoBOM 3P(HEKT peakiunu, dK30- U IHAOTEPMHUYEC-
CKHE€ peakldd, pacTBOp, MaccoBasi J0Js XMMUYECKOrO AJIEMEHTa B COEJUHEHUH,
MaccoBasi JOJIsI M IPOLICHTHAsl KOHIIEHTPAlUs BELIECTBA B PACTBOPE, AAPO aTOMA,
AIEKTPUUECKUI CJIOM aroma, aTOMHasi opOuTalb, paguyCc aToMa, BAJEHTHOCTD,
CTENEHb OKUCIIEHUS, XUMUYECKasl CBSI3b, AJEKTPOOTPULATENIBHOCTD, MOJISIpHAS U
HEMOJISIpHAs KOBAJIEHTHAsI CBA3b, MOHHAS CBSI3b, METAJJIMYECKasl CBSI3b, KPUCTA-
JMYecKas peleTka (aToMHas, HOHHAs, METAJUIMYECKas, MOJIEKYJIApHas), UOH, Ka-
TUOH, QHUOH, 3JIEKTPOJIUT U HEAIEKTPOIUT, JIEKTPOJIUTHYECKAs JUCCOLMALIMS, pe-
aKIMU MOHHOTO OOMEHAa, OKHMCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUU, OKUCIH-
T€JIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIIEHUE, MIEKTPOIN3, XUMHUECKOE
paBHOBecHe, 0OpaTUMble U HEOOpaTUMBbIE PEaKIMHU, CKOPOCTh XUMHUYECKOW peak-



MU, KaTaju3aTop, npeaenasHo aonyctumas konuentpauus (I11K), koppo3us me-
TaJIJI0B, CIUIABBI;

- OCHOBOIIOJIArarollne 3aKOHbl XUMHH: 3aKOH COXPAHEHUSI MACChI, IIEPUOIH-
yeckuil 3akoH J[.M. MenaeneeBa, 3aKk0OH OCTOSTHCTBA COCTABA, 3aKOH ABOTraapo;
TEOPUU XUMUHU: ATOMHO-MOJIEKYJIIPHASI TEOPHUSI, TEOPUS DIECKTPOIUTUUECKON HC-
COLIMALINU, TPEACTABICHUS O HAYYHBIX METOJAX MO3HAHUS, B TOM YHUCJIE SKCIIEPH-
MEHTAJIBHBIX U TEOPETHUYECKUX METOJAX HCCICIOBAHUS BEIIECTB M U3YUYEHUS XU-
MHYECKUX PEAKIINIM;

4) mpencrtaBlieHHE O TMEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB XMUMHUYECKHUX
AJIEMEHTOB (paJnyCc aToMa, 3JIEKTPOOTPHUIATEIBHOCTh), TPOCTHIX M CIIOKHBIX Be-
HIECTB OT MOJIOKEHUS 3JIeMeHTOB B llepuoandeckoii cucteMe (B MaibIX MEpPUOIax
U TJIABHBIX MOATPYNIAaxX) W JJIEKTPOHHOTO CTPOCHHS aTOMa; yMEHHUE OOBSICHATH
CBSI3b MOJIOKEHUS dieMeHTa B [leproguyeckoi cucTeMe ¢ YUCIOBBIMU XapaKTepH-
CTUKaMH CTPOCHHS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsi sijipa, ooiiee
YHCJIO DJIEKTPOHOB), paclpeeICHUEM 3JIEKTPOHOB MO PHEPTEeTHUYECKUM YPOBHSIM
aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KAIHS U KajbIUs; KIACCU(UIHUPOBATH XUMUYE-
CKHE 3JIEMEHTBHI,

5) ymeHue KiIacCU(PUIUPOBATh XMUMHYECKHUE HIIEMEHTHI, HEOPTaHUYECKUE
BEILIECTBA U XMMUYECKUE PEAKLMHU; ONPEACIISITh BAJCHTHOCTh U CTEIEHb OKHCIIE-
HUSI XUMHAYECKUX DJIEMEHTOB, BHJ XUMUYECKOU CBSI3M U THUIl KPUCTAIIMYECKOU
CTPYKTYpPbl B COCIMHEHUSX, 3apsi/i MOHA, XapaKTep Cpelbl B BOJAHBIX pacTBOpax
BEIIECTB (KUCIIOT, OCHOBAHUI ), OKUCIUTENb U BOCCTAHOBUTEID;

6) yMEHHE XapaKTepU30BaTh (GU3MUECKUE U XUMHYECKHUE CBONCTBA MPOCTHIX
BEILIECTB (KUCIOPO, O30H, BOJIOPOI, TpaduT, ajiMa3, KpeMHHH, a30T, Gocdop, ce-
pa, XJIOp, HaTpUi, KU, MarHui, KajabllUi, aTIOMUHUHN, KEJI€30) U CIOXKHBIX Be-
IIECTB, B TOM YHCJI€ UX BOJHBIX PACTBOPOB (BOAAa, aMMHUAK, XJIOPOBOJOPO/I, CEPO-
BOJIOPOJI, OKCUJIBI U TUAPOKCUABI MeTauioB | - ITA rpynm, amomunus, meau (II),
nuHka, xenes3a (II u III), okcunasl yrnepona (II u IV), kpemuus (IV), azora u doc-
dopa (III u V), cepwr (IV u VI), cepuucras, cepHas, a3oTuctas, a3oTHas, Gocdop-
Has, YroJibHasi, KpEMHUEBAsI KUCJIOTAa U UX COJIM); YMEHUE MPOTHO3UPOBATh U Xa-
pPaKTEpHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS,
MPUMEHEHHUE BEMIECTB B 3aBUCHMOCTH OT UX CBOWMCTB, BO3MOXHOCTbH IMPOTEKAHUS
XUMHUUYECKUX MPEBPAILCHUI B Pa3JIMYHBIX YCIOBUSX, BIUSHUE BEUIECTB U XUMHYE-
CKHX IMPOIECCOB Ha OPTaHU3M YEJIOBEKA U OKPY KAIOIIYI0 PUPOIHYIO CPELY;

7) yMEHHUE COCTaBJIATh MOJICKYJISIPHBIC M MOHHBIE YPaBHEHUS Peakiivil (B TOM
qucJie peakiuii HOHHOTO OOMEHA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHil),
WUTIOCTPUPYIONTUX XHMHYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB/TPYII HEOPTaHU-
YECKMX BEIIECTB, B TOM YHUCJIE MOATBEPKIAIOUIUX TEHETUYECKYIO B3aUMOCBS3b
MEXTy HUMU;

8) yMEHHME BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl
BEILIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MAaCCOBYIO J10-
JII0 BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB; yMe-
HUE€ MPOBOJIUTH PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKIUNA U HAXOJUTh KOJIH-
YECTBO BEIIECTBA, 00BEM M MACCy PEareHTOB WX MPOIYKTOB PEAKIINU;



9) BiIaseHNe OCHOBHBIMH METOJaMHU HAYYHOTO TMO3HAHWS (HAOMIOACHUE, W3-
MEpEeHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE) MPU M3YUYCHHUH BEIIECTB M XMMHUYECKHUX
SABJICHUHN; YMEHHE CHOPMYITUPOBATH MPOOJIEMY M IPEAJIOKUTD MYTH €€ PEIICHUS;
3HaHUE OCHOB 0e30MacHOM paboThl C XUMUYECKUMHU BEIIECTBAMH, XUMUYECKOM I10-
CyJIOH U TaOOpaTOPHBIM 000PYI0BaHUEM;

10) Hanu4ue MpakTUYECKUX HABBIKOB IJIAHUPOBAHUSI U OCYIIECTBIICHHS Clie-
JTYIOIAX XUMHUYECKUX SKCIIEPUMEHTOB:

- U3yYCHUE U ONMCcaHue (PU3MUECKIX CBOWCTB BEIIECTB;

- O3HAKOMJICHHE C (PU3NICCKUMH U XUMUYECKUMH SIBIICHHUSIMHU;

- OMBITHI, WIUTIOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XUMUUYECKUX PEAKIIUN;

- U3y4YE€HUE CIIOCOOOB pa3JIeieHUsl CMECeil;

- IOJTy4€HUE KUCIOPOIa U U3YUEHUE €ro CBOMCTB;

- MOJTy4€HHUE BOJOPOJIa U U3YUEHUE €TO CBOMCTB;

- MOJIYYCHHE YTIJIEKUCIIOTO Ta3a U U3YUYEHHUE €r0 CBOMCTB;

- MOJIyYCHUE aMMHUaKa ¥ U3yYEHUE €r0 CBOMCTB;

- IPUTOTOBJICHUE PACTBOPOB C OIPEICTICHHON MacCOBOM J10JIe pacTBOPEHHO-
r'o BEILIECTBA;

- UCCJICJIOBAHUE W OMHCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX
KJIACCOB;

- MpUMEHEHUE UHJIMKATOPOB (JIaKMyca, MeTUIopaHka U ¢heHoadTaTenHa) Iyl
OTpEICTICHHS XapaKTepa Cpe/ibl B paCTBOpPaxX KUCJIOT U HIEJIOUEH;

- U3y4YCHHE B3aMMOJICUCTBUS KUCIOT ¢ METajylaMd, OKCHUIaMU METaJlIOB, pac
TBOPHUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

- MIOJTy4€HUE HEPACTBOPHUMBIX OCHOBAHUM;

- BRITECHEHUE OJTHOTO METaJlJIa APYTUM U3 pacTBOpaA COJIH;

- UcclieIoBaHrEe aM(POTEPHBIX CBOMCTB TMIPOKCHUIOB ATFOMUHHUS U ITUHKA;

- pellleHuEe AKCIEePHUMEHTANIBHBIX 3a7a4 no Teme "OCHOBHBIE KJIacChl HEOpra-
HUYECKHUX COCTMHEHHUN";

- pElIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe "DIEeKTPOIUTUYECKash THUCCO-
nuanusa";

- pEeIIeHHE PKCIIEPMMEHTANIBHBIX 3aj1a4u Mo TeMe "BakHelne HeMeTaulbl U UX
coeqnHEeHHA",;

- pelIeHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme '"BaxxHeuime MeTamabl U ux
COeIUHEHMA";

- XUMHUUYECKHE IKCIICPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKUA TMPOTEKAHUS pPe-
aKIIMi HOHHOTO OOMEHA;

- KaueCTBEHHbIE PEaKIIMu Ha MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAX HOHBI:
xjopua-, OpomMua-, MOaUI-, cyibdar-, pocdar-, kapOOHAT-, CUIMKAT-AaHUOHBI,
TUAPOKCU-UOHBI, KATUOHBI aMMOHHUS, MarHus, KajbIus, aJlOMUHUSA, Kefeza (2+)
u kenesa (3+), meau (2+), HUHKA;

- YMEHHE TIPEJICTABISATh PE3YIbTAThl SKCIIEPUMEHTA B (hOpPME BHIBOJIOB, JJOKa-
3aTeNbCTB, TPA(PUKOB M TAOJIMI] ¥ BBISBIISATH SMITUPUYCCKHUE 3aKOHOMEPHOCTH;

11) BmageHue mpaBuiamMu 0€30MacHOTO OOpaIeHUS C BEIIECTBAMHU, HCIIOIb-
3yeMBbIMU B TOBCEIHEBHOW >KW3HH, MPaBUJIAMHU TIOBEJACHHS B IENAX cOepeKeHUs
3I0POBbS M OKPYXAaIOIIe MPUPOJHOW Cpelibl; MOHMMaHUE BpeAa (OMacHOCTH)



BO3JICHCTBHSI HA >KUBBIC OPTaHU3MBI OMPEIEICHHBIX BEIIECTB, CITOCOOOB YMEHb-
HIEHUA U MPEAOTBPAILCHUS UX BPEIHOTO BO3IAEHCTBUS; TOHUMAHUE 3HAYCHHUS JKH-
pOB, OENKOB, YTIIEBOOB /IJIsi OpraHU3Ma YeJIOBEKa;

12) BnaneHHe OCHOBAMHM XMMHUYECKON IpaMOTHOCTH, BKJIIOYAIOLIEH YMEHHE
MPaBUJIBLHO MCIOJB30BaTh U3YYEHHBIC BEIIECTBA W MaTepuaibl (B TOM YUCIE MHU-
HEpaJIbHbIE yIOOpEHUSI, METAJLJIBI U CILIABbI, MPOAYKTHI NEPepabOTKU MPUPOTHBIX
MCTOYHUKOB YTJIEBOJOPOAOB (YIJIsl, IPUPOAHOTO Ta3a, HePTH) B OBITY, CEITHLCKOM
XO3SIMCTBE, HA MPOU3BO/JICTBE;

13) yMeHHE yCTaHABIMBATH CBSI3U MEXAY PEATbHO HAOIOMaeMbIMA XUMHUYE-
CKHMHU SIBJIEHUSMH U IIPOLIECCaMU, IPOUCXOASAIIUMU B MAKpO- U MUKPOMUPE, 00b-
SACHSITh MPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHUE WHTETPUPOBATH XUMHUYECKUE
3HAHUS CO 3HAHUSIMU JIPYTHX YYEOHBIX MPEIMETOB;

14) mpeacrasnenue o chepax npodhecCHOHAIBHON NEATEIIbHOCTH, CBSI3aHHBIX
C XMMHUEW U COBPEMEHHBIMU TE€XHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHKEHUSIX XH-
MUYECKON HAyKH, YTO MO3BOJIUT 00YYaIONIUMCS paCCMaTPUBATh XUMUIO Kak cepy
cBOei Oyytiel npodeccuoHaIbHOM JAESITEIbHOCTH U ClIeTIaTh OCO3HAHHBIN BBIOOD
XUMHUH KaK MPOQUIBHOTO MpeAMETa MPHU MEPEX0/i€ Ha YPOBEHb CPEIHETO OOIIETO
oOpa3oBaHus;

15) Hanuuyue ombiTa pabOTHl ¢ PA3IMYHBIMA UCTOYHUKAMHU HH(OpMAIUU TIO
XUMUHU (Hay4dHasi 1 HAy4YHO-TIOMYJISIpHAs JUTEpaTypa, CI0BapHu, CIPABOYHUKH, UH-
TEPHET-PECYPCHI); YMEHUE 0OBEKTUBHO OIIEHUBATh HHPOPMAIUIO O BEIIECTBaX, UX
MPEBPAIEHUSIX U MPAKTUYECKOM MPUMEHEHUH.

Paszgea 2. Coaep:kaHue nporpaMmbl
XUMMUA 9 knace 0a30BbIi YpoBeHb (684uacoB)

IHoBTOpenune kypca xumumn 8 kiaacca (5 4). [leppoanueckuit 3aKOH U EPUO-
auyeckas cucreMa XxuMm. aneMeHToB /. 1. MenneneeBa B cBETE CTPOECHHS aTOMOB.
Xumuyeckas cBsi3b. CTpoeHue BemiecTBa. OCHOBHBIE KJIACChl HEOPraHUYECKUX CO-
eANMHEHUI: X cocTaB, kiaccudukanus. OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX CO-
€AMHEHUN: UX CBOMCTBA. Pacy€Thl MO XMMUUYECKUM YPABHEHUSIM.

Hemonctpanuu. Tabnuma «Bumsl cBszei». Tabmuma «TUIbI KPUCTANIMYECKUX
pELIETOK»
Pa3znes 1. MHorooopasue xumuueckux peaxkuuii (14 4).

Tema 1. Knaccudukanus XxumMmudeckux peaxiuii (6 1)

Knaccudukainys XMMUYECKUX PEaKIMil, peakiuu COCTUHEHMsS, Pa3JIoKEHUs, 3a-
MenieHusi, oomeHa. OKHUCIHUTENBbHO - BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEb,
BOCCTAHOBUTENb, MPOIECCHl OKUCIEHUS, BOocCcTaHOBJIEHUs. CocTaBlIeHUE ypaBHe-
HUW OKHUCJIUTEIHLHO - BOCCTAHOBUTEIBHBIX PEAKIMM C MOMOIIBI0 METOAa JJIEK-
TPOHHOTO OanaHca.

TernnoBbie dPhEeKTl XMMUYECKUX peakiuil. DK30TEPMUUYECKUE W DHAOTEPMUYE-
CKHE PEaKIIUH.

Tepmoxumuueckue  ypaBHeHUs. CKOpOCTh XHUMHYECKUX peakuuil. DakTopsl,
BIIMSIOLIME HA CKOPOCTh XMMUYECKHUX peakiuil. [lepBoHavyanbHbie MpeicTaBiIeHUs
O KaTajuse.

HeMoHcTpauuu. J[eMOHCTpalusi OMBITOB, BBIACHSIOIIUX 3aBUCUMOCTh CKOPOCTH
XUMUYECKUX PEAKITUI OT Pa3IuvHbIX (PaKTOPOB.



Tabmuibr «O0paTuMpie peakiumy, « XMMUIeCKoe paBHOBECHE», «CKOPOCTh XUMH-
YECKOU peaKkum.
Pacuernbie 3agaun. PacyeTsl MO0 TEPMOXUMUYECKUM YPABHEHHUSIM.
IIpakTnueckas padora Nel. U3ydyeHue BJIMSIHUA YCJIOBHIl POBeJIeHUsS XMMH-
YeCKOM peaKkluM Ha €€ CKOPOCTb.
Oo6partumebie peakiuu. [loHsITHE 0 XUMUYECKOM paBHOBECHH.

Tema 2. DirekTpoiuTuieckas qucconnanus (8 u)
XUMUYECKHE PEaKlNM, UAYIIUE B BOJHBIX PacTBOpax. DIEKTPOIUTHI U HEIJIEK-
TponuThbl. MoHbl. KaTnoHBI M1 aHWOHBI. [ HapaTHas Teopusi pacCTBOPOB.
DNEeKTpOIUTHYECKasl JUCCOIMAIMS KUCIOT, OCHOBaHUM, conei. Crnaldble U CUllb-
HbIE 3JIeKTpoauThl. CTenenb auccouuanuu. Peakiiym MOHHOro oOMeHa. Y cloBUA
NPOTEKaHUsl peakiuii oOMeHa 10 KOHIa. XUMUYECKHUE CBOMCTBA OCHOBHBIX Kiac-
COB HEOPTraHMYECKUX COECIMHEHUN B CBETE MPEACTABICHHUIN 00 IEKTPOIUTHIECKOM
JMCCOLUALINU U OKUCITUTEIbHO — BOCCTAHOBUTEIIBHBIX PEAKIIUSX.
[ToHsiTHE O TUIPOIIU3E COJIEH.
PacuéTel 0 ypaBHEHUSM XUM. PEAKIIHA, €CJIU OJTHO U3 BEIIECTB JaHO B U30BITKE.
HeMoHcTpauuu. VcnpiTaHuE pacTBOPOB BEILIECTB HAa AJIEKTPUUYECKYIO MPOBOIU-
MOCTb. JIBUKEHUE HOHOB B JIEKTPUYECKOM II0JIE.
JlabopaTopHbIe ombIThl. Peakiiuu oOMeHa MeXy pacTBOpaMH JIEKTPOJIUTOB.
IIpakTnueckas padora Ne2. PemieHue 3KCHEePUMEHTAJIBHBIX 33Ja4 MO0 TeMme
«CBoiicTBa KHCJIOT, OCHOBAHUM M COJIEH KAaK 3JIEKTPOJUTOBY.
KonrpoabHas padora Ne 1 mo remam «Kiaccupukanusi XMMHYECKUX peak-
UMD M «JIEKTPOJIUTHYECKAS TUCCOUALMSY.

Pa3znen 2. MHorooopasue Beumects (414)

Tema 3. "astorensr (5 4)
Hemeramnel. ['anorensl. IlonokeHne B NEPUOAUYECKON CHUCTEME XUMHYECKHX
AJIEMEHTOB, CTPOCHHE UX aTOMOB. Haxoxaenue B mpupoe.
Pu3nyecKre U XUMUYECKUE CBOMCTBA TJIOreHoB. [lonydenue u nmpuMeHeHue ra-
n0oreHoB. Xnop. Pusznueckue U XUMUYECKME CBOMCTBA XJiopa. [IpumeHnenue xiopa.
XnopoBogopoa. @uznueckue cpoiicTBa. [Tomydyenue. ConsiHas KUCIOTa U €€ COJIH.
KauectBenHas peakius Ha XJOopuJ — HOHBL. Pacmo3HaBanue XJI0pua0B, OpOMHIOB,
VOJUJIOB.
Hemonctpaunu. @usznueckue cBoricTsa rajmoreHoB. [loyyenne xsmopoBoaopoaa u
pPacTBOpPEHHUE €T0 B BOJIE.
JlaGopatopHble onbIThl. Pacrio3zHaBaHue COISTHON KHUCIIOTHI, XJIOPUI0B, OPOMUJIOB,
WOJIUI0B U Hoja.
IIpakTnueckas padora Ne 3. IlosryyeHue COJISIHOH KHCJIOTBI M H3Yy4YeHHe eé
CBOMCTB.

Tema 4. Kucnopon u cepa (5 4)
Kucnopon u cepa. IlonoxxeHne B NEpUOAUYECKON CUCTEME XUMHUUYECKHUX AJIEMEH-
TOB, cTpoeHue ux aroMoB. Cepa. Amnorponusi cepbl. DU3nUecKue U XUMHUUYECKUE
cBoiicTtBa. Haxoxnenue B mpupoje. [Ipumenenue cepol. CepoBosopoa. CepoBojio-
ponHas KucioTa U ee conu. KauecTBeHHas! peakius Ha Cyab(ua- uoHbl. OKCHI
cepsl (1V).



Cepnas kucnora. XMMHUYECKHE CBOMCTBA pa30aBICHHON M KOHIEHTPUPOBAHHOMN
cepHOi KucIOThl. KauecTBeHHas! peakius Ha cyib(dar- HOHbl. XUMUYECKHUE peaK-
L[H, JISKAIINE B OCHOBE MOJYYEHUSI CEPHOM KHUCJIOTHI B MPOMBINUIEHHOCTH. [Ipu-
MEHEHHUE CEPHOUN KUCIIOTHI.
JleMoHCTpanuu. AJUIOTPOIUS KUCIOPOJia U CEpbl. 3HAKOMCTBO ¢ 00pa3liamu npu-
POAHBIX CYIb(UIOB, CYIb(ATOB.
JlabopaTtopHble onbIThl. Pacno3naBanue cyiabhu-, cylb@uT- U Cyab}ar-uoHOB B
pacTBope
IIpakTnueckas padora Ne 4.PemnieHue IKCHEPUMEHTAJIBHBIX 33a4 MO0 TeMme
«Kuciaopoa u cepay.

Tema 5. Azot u docdop (8 1)
A3zot u docdop. [TonoxxeHne B IEPHOTUICCKON CHCTEME XUMHUECKUX JJIEMEHTOB,
CTPOCHHE UX aTOMOB. A30T, PU3MYECKUE U XUMHUUECKHUE CBOMCTBA, MOJyYCHUE U
npuMenenue. KpyroBopot azora B npupoae. AMMmuak. @u3nyeckue 1 XuMHUECKUe
CBOMCTBa, NOyyeHue, npumeHeHne. Conm aMMoHus. A30THasI KUCIIOTA U €€ CBOM-
cTBa. OKUCIUTENIbHBIE CBOMCTBA A30THOM KUCIOTHI. [lomyueHne a30THOM KHUCIIOTHI
B J1aboparopuu. XUMHUYECKHE PEaKIIMH, JISKAIMEe B OCHOBE MOJYYCHHS a30THOU
KHUCIIOTHI B TpoMbliiiieHHOCTU. [Ipumenenue. Conu. A30THbIE y1I0OpEHUS.
®ochop. Amnorponusi. Gusnveckue U xumuueckue cBoiictBa. Oxcua gocdopa
(V). ®ochopHas KUCIIOTa, €€ COJU U yI00PCHUS.
Hemonctpaunu. [lonydyenne ammuaka u €ro pactBopeHue B Boae. O3HAKOMIICHHE
¢ oOpa3uaMu NpUPOJHBIX HUTPATOB, (pochaTos.
JlaGopatopHbie ombiThl. B3anmoneiicTBue coneir aMmMoHus co mienodyamu. O3Ha-
KOMJIEHUE C a30THBIMU U (POCHOpHBIMU YAOOPEHUSIMHU.
IIpakTnueckas padora NeS. IlosnyyeHue aMMuaKka U U3yUYeHHeE ero CBOMCTB.
Peuienne 3aga4 Ha ompenesieHHe MacCOBOM (0OBEMHOI) M0JIM BBIXOAA MPOAYKTA
pEaKIMU OT TEOPETUUECKU BO3MOXKHOTO.

Tema 6. Yriepon u kpeMunii (9 9)
Yraepon n kpemHui. [loyoxxeHue B NepuOIUUECKON CUCTEME, CTPOCHHUE aTOMOB.
Yraepon. Amnorponus. dusnyueckue ¥ XUMHUECKHE CBOMCTBA yriepoaa. Ancopo-
oM. YTapHbId ra3. YTJICKUCHBIN ra3. YToJIbHas KUCJIoTa U €€ cosii. KauecTBeHHas
peakiuus Ha kKapOoHaT — MOHBL. KpyroBopoT B mipupo/e.
Kpemunii. Oxcua kpemuus (1V). KpemMHueBas kucinora u ee CoJiu.
Crekino. IlemeHT.
Hemonctpauuu. Kpucramivueckue pemierkud aiMasza U rpadura. 3HAKOMCTBO €
oOpasiaMu MpUPOJAHBIX KapOOHATOB U CUIMKATOB. O3HAKOMJICHUE C PA3IUYHBIMU
BUJIaMU ToruinBa. O3HAKOMJIEHUE C BUJAMU CTEKJIA.
JlaGopatopHbie onbIThl. O3HAKOMJICHHE CO CBOMCTBAaMU M B3aWMOIIPEBPAIICHUSIMU
KapOoHATOB W THApokapOoHaToB. KauecTBeHHBIE peakIMu Ha KapOOHAaT- U CHJIH-
KaT-UOHBL.
IIpakTnueckas padora Ne6. Ilosydenne oxcuna yriepoaa (IV) u mzydenme
ero cBoiicTB. PacniozHaBaHue KapOOHATOB.
Pemenue 3amay Ha BBIYKMCIEHHWE MAcChl WIH 00BbEMA MPOIYKTA PEAKIUU IO H3-
BECTHOM Macce Wi 00bEMY HCXOTHOTO BEIIECTBA, COAECPKAIIETO MPUMECH.
KonTpoabnas pabora Ne2 no teme «Hemerasibi».



Tema 7. O6mue cBoiicTBa MeTasuioB (14 u)
Meramel. [lonoxeHne B MEPUOAUYECKON CUCTEME, CTPOCHUE aTOMOB. Meraiu-
yeckasi CBA3b. PU3MUECKHE CBOMCTBA. Psii aKTMBHOCTH METAJUIOB. CBOMCTBA Me-
tauioB. O6mme cnocoos! nonydeHus. CrijiaBbl METAILIOB.
[[{enounbie meTaiwbl. [lonokeHnEe B NEPUOAMYECKON CUCTEME, CTPOCHHUE aTOMOB.
dusnueckue u xumMudeckue cBorictBa. lIpumenenne. HaxoxneHue B mpupoze.
[[lenoyno3emenbHbIE MeTALIBL. 1loOXKEHNE B MEPUOJUYECKON CHCTEME, CTPOE-
Hue aToMOB. Ou3znueckue u xumumueckue cBorcra. [Ipumenenue. Haxoxnenue B
npupoae. Maruui u KaiaplHMi , X BaXXHENIINE coequHEHUs. JKeCTKOCTh BOIBI U
CTI0COOBI €€ yCTpaHEHUSI.
Amomunnii. [TonoxeHnne B MEPUOIUYECKON CHCTEME, CTPOEHUE aTOMOB. Pusnue-
CKhe " Xxumuueckue cBoictBa. [Ipumenenue. Haxoxnaenune B mpupome. Amdo-
TEPHOCTh OKCHJA U TUAPOKCHUAA ATIOMUHHS.
Keneso. [lonoxxeHne B MNEPUOJUYECKON CUCTEME, CTPOEHUE aTOMOB. PU3NYECKHE
U xumuueckue cpouictBa. Ilpumenenue. Haxoxnenue B npupojne. Baxnenmue
COEJIMHEHHUS JKelie3a: OKCUIbI, TUApPOKCU bl U conu sxeinesa (I1) u xenesa (I11). Ka-
YECTBEHHAs PEaKls HA UOHBL.
JlemoHCTpanuu. 3HAKOMCTBO C OOpa3llaMHM Ba)KHEHIIUX COJIEW HATpHs, Kayus,
IIPUPOIHBIX COCAUHECHUN Kb, PyJAaMU KeJie3a, COCAUHECHUSMHU aTIOMUHUSL.
B3auMoaencTBre MIETOYHBIX, LIEJIOYHO3EMENBHBIX METAUIOB U JIIOMHUHUS C BO-
nou. CKUTaHHE KeJe3a B KUCIOPOJIE U XIIOPE.
JlaGoparopubie onbIThl. [lomydeHue rugpokcujia adlOMUHUS UM B3aUMOJCHCTBUE
ero ¢ kucioramu u menoyamu. [lomyuenune rumapoxcunoB xenesa(ll) u (1) u
B3aUMOJICHCTBUE UX C KUCIIOTAMU U IIEITIOYaMH.
IIpakTnueckas padora Ne7. PeumieHue IKCHepUMEHTAJBHBIX 33Ja4 [0 TeMme
«MeTaJIbl U MX COCTUHECHUS.
KonTpoabnasi padbora Ne3 nmo teme «O01mme cBoiicTBa METANIOB)»
Paznea 3. Kparkuii 0030p BakHelIIMX OPraHuYecKux BemecTs (84)

[Ipenmer oprannueckor xumuu. Heoprannueckne u OpraHUYeCKrUe COEAUHE-
HUA. YTIIEpOJl — OCHOBA KU3HU Ha 3emiie. OCOOCHHOCTH CTPOCHHUS aToMa yriepoja
B OPraHUYECKUX COCIUHECHUSX.
Yraesogoponasl. IIpenenbHbie yriaeBogopoasl. MetaH, staH, npomnad. CTpyKTyp-
Hble (DOPMYJIBI YIIIEBOJOPOAOB. ['OMONIOTHYECKU psll TIPEETbHBIX YIJIEBOIOPO-
noB. ['omosiorn. Ouznyeckne U XMMUYECKUE CBOMCTBA MPEAECTBHBIX YIJIEBOIOPO-
noB. Peakuuu ropenue u 3amerenus. Haxoxnenue B npupone. Ilpumenenue.
HenpenenbHble yriieBOAOPOIbl. DTHUICHOBBIN Pl HEMPEIEIbHBIX YIIIEBOAOPOIOB.
OtuneH. OU3NYECKUEe U XMMHUYECKUE CBOMCTBA ATWiIEHA. Peakuusi npucoequHe-
Husi. KadectBennble peakiuu. Peakiusa nomumepusanuu. [lommstunen. [Ipumene-
HUE STUJICHA.
ALIETUJIEHOBBIN psAJl HEMPEAEIbHBIX YIIIeBOAOPOAOB. AneTriieH. CBOMCTBa alleTu-
neHa. [Ipumenenue.
[TpousBoanbie yriaeBomopoaoB. Kparkuii 0030p OpraHMYecKuX COSAMHEHHM: OJ1-
HOQTOMHBIE CIUPTHI, MHOTOaTOMHBIE CIUPTHI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE
3(UPBI, KUPHI, YTIEBOIbI, AMUHOKUCIIOTHI, OeKku. Posih 0ekoB B opranusme.



[ToHsiTHE O BHICOKOMOJNIEKYISIPHBIX BemecTBax. CTPyKTypa MOJIMMEPOB: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIeHb MoJMMepu3anuu. [lonmsTuieH, moiummpo-
MTWJICH, TIOJTUBUHUIXJIOPHI.

JlemoHcTpamuu. Mojienn MOJIEKyJ I OpraHuIeCKUX COCTMHEHUH, CXEMBI, TaOJIHIIBI.
['opeHue yrieBo1opo 0B U O0OHAPYKEHHUE TTPOAYKTOB UX TOPEHUSI.

OO0pa3ipl HepTH U TPOIYKTOB UX MEPEePaObOTKH.

Bu1€00TBITHI 110 CBOMCTBAM OCHOBHBIX KJIACCOB BEIIIECTB.

PacuetHbie 3amaun. YcCTaHOBJICHHE MPOCTEHIIEH (OpMYIBI BEMIECTBA MO Macco-
BBIM JIOJISIM 3JIEMEHTOB.



Pasznea 3

KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHUE YPOKOB XUMHWMU B 9 KJIACCE (Pyaszutuc, ®enbimMaH)

(2 YACA B HEJIEJIIO).
Ne laTa npoBeaeHust pumeyanue
n/n Tema
I1aH pakr

1. 01.09 IToBTOpEHUE OCHOBHBIX BONPOCOB Kypca 8 kiacca (5 4.) BBoaHbIN HHCTPYKTaXK
no Th. Ilepuonnueckuii 3aKOH M IepuoAnYEcKas cucreMa xuM. aiemeHToB [[. .
MenzeneeBa B cBeTe crpoeHus aroMoB§50, Bomp. 2, 3amaua 3 + tecthl, cTp. 176(
8kJacc)

2. 06.09 Xumnueckas cBsa3b. Ctpoenue BeuiectBa§S6o crp 194-198 nosroputh 3a Kype 8 kiac-
ca

3. 08.09 OCHOBHBIE KJIaCChl HEOPTAHWMYECKUX COSTUHECHHIA: UX COCTaB, kKinaccudukanus§40-47,
ymp.2, ctp.164, pazobpats cxemy, cTp. 162-163
(8 xmacc)

4. 13.09 OCHOBHBIE KJIacChl HEOPraHWYECKMX COETUHEHMH: UX cBoiicTBa§45-47 crp 153-161
IOBTOPHTH

15.09 Pac4€Tbl M0 XMMHYECKUM ypaBHEHUSAM 3a/laduM 110 KapTOYKaM

6. 20.09 Pa3nen 1. MuHoroo0pa3sue xumudecknx peaxkuui (14 41)
Tema 1. Knnaccupukanus XuMmuyecKux peakuuii (6 1)
CyIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil. Oxucnurens. BocctaHoBU-
tenb. §1 Bomp. 1,2; Borp. 5 § 1,ynp.5(a),

7. 22.09 CyIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil. Oxucnurens. BocctaHoBU-
Tesb. §1 BOmp 6 TECTOBBIE 3aJIaHMS.

8. 27.09 TennoBoit 3pdext xumuueckux peaxiuii. [lonsTue 00 3K30- U FHAOTEPMUUECKUX pPe-
akuusx. §2, ynop. 3.4;

9. 29.09 CkopocTh XMMHMUYECKHX peakiuil. PakTopsl, BIUAIOIME HA CKOPOCTh XUMUYECKOU
peaknuu. Katanuzatopsl. §3, ynp. 4, TeCTOBbIE 3adaHUsA

10. 04.10 OOpaTuMOCTh peakiii. XMMHUECKOE PaBHOBECHE M CIIOCOOBI €ro cMeIeHus. §5,

yop. 3, TECTOBbIC 3aJaHUA.




11. 06.10 HNucrpykrax no Th.
IIpakTnyeckas padora Nel. U3yyeHue BJIMSHHA YCJIOBHH NMPOBeJeHU XUMHYe-
CKOIl peakuum Ha e€ CKOPOCTh. §5, WHI.3a1,
12. 18.10 Tema 2. JaekTponuTH4YecKas qucconuanus (8 4) DIeKTpoJUTHYECKaAs TUCCOIUA-
uus. Monbl. KaTHOHBI M aHHOHBL. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
§ 6, ynp. 4.
13. 20.10 DJIEKTPOIMTUYECKAS] JUCCOLMAIUS KUCIIOT, 1IeJlouei u conel. §7, ymp. 3, TecTOBbIE
3aJJaHus; JIEKTPOHHOE MpHIoKeHue (tectel K § 7).
14. 25.10 CunpHble U cnabble SJIEKTPOIMTHL. §8, yIp. 3, TeCTOBbIC 3aJaHMUS,
15. 27.10 Peakuuu nonnoro oOMeHa. Y cioBus MpOTEKaHUs PeaKIil HOHHOTO OOMEHa.
§9, ynp. 3,4, TecToBBIC 3aJaHU
16. 01.11 (paccMoTpeTh BUAECO(PpPArMEHTHl O KAayeCTBEHHBIX peakuusx B § 9 u 3amnucathb
YPaBHEHUS ATHX pPEaKUMUi B HMOHHOM IIOJIHOM U COKpPalUIEHHOM BHUJE).
17. 03.11 I'maponus coseid.
§10, yop. 2.
18. 08.11 HNucrpykrax no Th. [IpakTuyeckast padora Ne2. Pemenne skcnnepuMeHTaIbHbBIX
3aaa4 no teme «CBoiicTBa KHCJIOT, OCHOBAHUI U coJleil KaK 3JIeKTpoJuToB». [1o-
BTOPUTh MO Y4eOHHMKY Martepuai riasbl Il
19. 10.11 Konrtposabnasi padora Nel mo temam «Kinaccmpukanms XMMHYECKHX peak-
uMii» M «QJeKTpoauTHyecKas auccounanus». [[oBToputh mo yueOHHKY Mare-
puan riasel 11
20. 15.11 Pa3nen 2. Muorooopasue Beuects (41 1)
Tema 3. I'asntorens! (5 1) [lonoxxenne HemeTaI0B B nepuoanyeckoi cucreme J1.1.
Memnpeneena, 0011Ke CBOIICTBA U CTpOEHUE aTOMOB. ["ajoreHsl: puznyeckue u xu-
mMuueckue cpoiictBa§l2, ynp. 2, 3. Pemenue 3amay u3 mocobus «Xumus. 3ana-
HUK C «IIOMOIIHUKOMY». 8—9 KIIacCbD».
21. 17.11 Xnop. CsoiicTBa U npuMeHeHHe xJopa. §13, ymnp. 2, TecToBblE 3aAaHHUS.
22. 29.11 Coenunenus ranoreHoB. Xioposojopon. §14, ynp. 1, tectoBble 3amaHus
23. 01.12 ConsiHast kucnotra u e€ comu. §15, ymp. 3, 5(MHI), TECTOBBIC 3aTaHUS.
24. 06.12 HNucrpykrax no Th. Ilpaktudeckas padora Ne 3. [lonyyeHnune coJIsiHOM KHCJIOTHI
U M3y4eHue e€¢ cBoOicTB. § 16
25. 08.12 Tema 4. Kuciopon u cepa (5 1) Kucnopon u cepa. [lonoxxeHue B nepuoandecKoit

CHCTEME XMMHUYECKHX AJIEMEHTOB, CTpOCHHE UX aToMoB . §17, ymp. 4, TecToBbIE




3aJaHus.

26. 13.12 CaoiicTBa U npuMeHeHue cephl. §18, ymp. 3, TecToBble 3aaHUs.
CocTaBuTh 31€KTpOHHYIO cxeMy «lIpumeHeHue cepbl» M NPOWUIIOCTPUPOBATH €€
IpUMepaMu

27. 15.12 CoenMHEHUs Cepbl: CEPOBOAOPO, cepoBogopoaHas kucnora. Cymbduabl. §19, ymp.
3,4, TecTOBBIC 3aJaHUS.

28. 20.12 Oxkcua cepoi(IV). Cepuucras kucinora u e€ conu. §20, ymp. 4, TecToBble 3aja-
HUSL.

29. 22.12 HNucrpykrax no Th.IlpakTtuyeckas padora Ne 4.Pemienne 3xcnepuMeHTaIbHbIX
3aga4 no reme «Kucaopoa u cepay. § 22

30. 27.12 Tema 5. A3zot u ¢ocdop (8 4) A30T: Ppusnveckne U XuUMUIeckrue cBorcTBa. OKCHIBI
azora. Kpyrosopor azora B npupoge. §23, ymp. 2,3

31. 29.12 Ammuak. §24, ynp. 1, TecToBble 3aaHUS

32. 10.01 HNucrpykrax no Th. Ilpakrtuyeckass padora 5. Ilonydyenne ammuaka M u3yde-
HHUE €r0 CBOMCTB. MOBTOPUTH § 24,

33. 12.01 Conu ammonwus. §26, yop. 5, TeCTOBbIE 3aJaHUSI.

34. 17.01 A3zotHas kucinora. § 27,3, 4(a), ynp. 4(0), 6, TecToBBIC 3aIaHUS

35. 19.01 Conu a30THOM KHUCJIOTH. XUMHSI B CEJIHCKOM XO3AWCTBE. A30THBIE YI0OpEHHS.
§28, ymp. 3.

36. 24.01 dochop: pusnueckue u xumuyeckue cpoiictBa. Kpyrosopot dochopa B mpupoje.
§29, ynp. 3, TecToBble 3anaHusl.

37. 27.01. Coenunenust ¢ocdopa: oxcun docdopa (V), oprodochopHas KuCIOTa U €€ COIH.
®dochopubie ynoopenus. §30, ymp. 3.

38. 31.01 Tema 6. Yruepoa u kpemuuii (9 4) Yranepon. @usnueckue cBoiCTBa. AJIOTPONHUA
yraepoja: anmas, rpadur, kapous, pymiepensl. §31, ymp. 4.

39. 03.02 Xumuueckue cBoiictBa yriepona. AzxcopOuus. §32, ymp. 3,7, TecToBble 3aJaHUA.

40. 07.02 Coenunenus yriepona: okcun yrinepoaa (II). Yrapueiii ras, coiictBa, ¢usmono-
TUYeCKoe JielicTBre Ha opraHu3M. §33, ymp. 2, TECTOBBIC 3aJIaHU.

41. 10.02 Oxcun yraepona (IV).Yrnekucnsiit ra3z. YrompHas kucinora u e€ conn. Kpyroso-
pot yriepona B npupoje. §34 yop. 3, § 35.ynp.7

42, 14.02 HNucrpykrax no Th. IIpakTnueckas padora Ne 6 . Iloayuenme oxcuaa yrie-

pona(IV) wu wu3yuyenme ero cBoiictB. Pacno3zHaBanue kapOoHaToB. §36




,IOBTOPUTH § 34

43. 17.02 Kpemunii u ero coenunenus §37, ynp. 3, TECTOBbIE 3aJaHUs.
§ 38, ymp.

44. 28.12 Kpemuuenas kucnora u ee conu. Crekino. Llement. §38, ynp 3,moBroputs § 37,38

45, 02.03 O606menne no teme «Hemeramnbl». [loAroToBUTBCS K KOHTPOJBHOM paboTe Mo
teme «Hemeramnsl

46. 07.03 Koutpoabnas padora Ne2 mo teme «Hemeramwibi». §12-38 moBTOpUTH

47. 09.03 Tema 7. O0mme cBoiictBa Mmeta/uioB (14 4) IlonoxxeHre MeTaIIOB B MEPHOANYE-
cKko cucreMe xmmuueckux snemeHToB JI.M. MenneneeBa. O0mue Quandeckue
cBoMcTBa MeTauioB. §39, ynp. 4, TECTOBBIE 3a/laHMS;

48. 14.03 MeTauisl B ipupojie ¥ o0mmme crocoos! ux nomydenus. §40, ymp. 3.

49, 16.03 OO0me XMMHUYECKHe CBOMCTBA METAJUIOB: PEAaKIUM C HEMETAJIaMHU, KUCJIOTaMH, CO-
nsmMu. BoccTaHOBUTENBHBIE CBOMCTBA METAIIIOB. DICKTPOXUMHUUCCKUN Pl HATIPsDKe-
Hui MetauioB. §41, yop. 3.

50. 21.03 Cmnasel. §42, ymp. 2

51. 23.03 [enounsie metamibl. § 43 (mo c. 153), ymp. 1, 3 TectoBbie 3a1aHus

52. 28.03 [[{enouHO3eMenbHBIE METAUIBI U UX coeauHeHus. §44, yop. 3, TeCTOBbIE 3aJaHUs;
§ 45, ynp. 4, TectoBoe 3ajaHue

53. 30.03 Baxneiimne coequnenus kanbius. JKectkocts Bonbl. § 45ctp 159-163 ymp 4,5 ctp
163 tect. [loBTOopuTs § 44

54, 04.04 AmomuHuii. §46ymp. 1 TecroBele 3amaHusA

55. 06.04 AM(QOTEpHOCTh OKCHJA W THUApPOKCcHIa amoMuuus. §47, ynp. 4

56. 18.04 Kenezo. §48, ynp. 2, TecToBble 3amaHuUs

57. 20.04 §49, ynp. 3, TecToBble 3anaHusl.

58. 25.04 HNucrpykrax no Th. Ilpakruyeckass padora 7 . PemeHue 3KCIEepHMEHTAJb-
HbIX 3a1a4 no teme «MeTajabl U MX COEMHEHUS». IOBTOPUTH § 49

59. 27.04 Ob6o6maromuit ypok no teme «Metamis» [loBToputs Temy «Metamas». [loaroro-
BUTHCS K KOHTPOJILHOM paloTe.

60. 02.05 KonTpouabnasi padora Ne3 mo teme «O0mme cBoiictBa MeranioB» lloBropurs
Temy «MeTtamaby.

61. 04.05 Paznen 3. Kparkmii 0030p Baxueiimux opranmveckux semects (84) Crpoenue




opraHuyeckux BemiecTB. ['omonoruss 1 u3zomepus. ICTOUHUKHN yrieBoJOpOIOB: MPH-
POIHBIH ra3, HeTh, Yroib.

[Ipenenbuble yriieBomopoasl (MeTaH, 3TaH). §51, ymp. 6, TectoBble 3amaHus. § 52,
yrp. 2. cooOIIeHus] 0 MPUMEHEHHH MeTaHa

62. 09.05 Henpenenbubie yraeBogopoas! (3TwiieH) §53, ymp. 5. § 54, ymp. 2.

63. 11.05 Kucnopoaconepxarue coequnerust. CoupThl (METaHOJ, 3TAHOJ, TIIUIIEPUH),
§55 ynp.3. Pemmuth 3amaun Ha mpumecd u3 nocodust «Xumus. 3aJauHUK C «I10-
MOILHUKOMY. 8—9

64. 16.05 KapOoHoBble KHCIOTHI (YKCYCHAst KUCIIOTa, aMUHOYKCYCHAsl KHCJIOTa, CTEAPHHOBAS U
onienHOBas KUCIOThI). CroxHble 23Gupbl. buonornyeckn BaxkHble BemiecTBa. KHUPHI.
§56, ymop. 5, TecTOBBIE 3aJaHUSI.

65. 18.05 YrneBoas! (rioko3a). §57. [IoAroTOBUTE 3NEKTPOHHBIE MPE3ECHTAIMM 10 TMPUMEHe-
HUIO PACCMOTPEHHBIX YTJIEBOJIOB

66. 23.05 benku. Xumusa u 3popoBbe. Buramunsl. JlekapcTBenHsle BemectBa. §58, ynp. 1—
5. IloarotoBUTh 3JIEKTPOHHBIE TMpe3eHTalMu M0 Teme «buonornueckas pob
OETTKOBY.

67. 25.05 O6oOmatomuii ypok mo teme «BaxHeirme opraHnueckue COCIUHEHUS». MO O0-
TOBUTHCS K KOHTP.paboTe

68. 30.05

Hrorosasi KOHTpOJILHasi padoTa 32 KypC XUMHHM OCHOBHOM INKOJIBI.
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