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1. NoacHuTenbHaAa 3anMUCKa

HopmaTuBHasi npaBoBasi 0CHOBa POTrPaMMBbI

HopMaTuBHO-TIpaBOBYIO OCHOBY HACTOSIIEH MPOrpaMMbl MO ydeOHOMY
npeaMeTy «XuMHUs COCTABIISIOT CIEAYIONINUE IOKYMEHTHI:

®enepanbHbIi 3aK0H 0T 29 aexadps 2012 r. No 273-03 «O6 obpa3zoBaHuM B
Poccniickon @enepanumy;

®enepanpHblil 3akoH oT 3 aBrycra 2018 r. Ne 317-®3 «O BHeceHUH U3Me-
HeHuil B ctateu 11 u 14 ®enepanphoro 3axkoHa «O6 obpazoBanuu B Poccuiickoit
Denepannumny;

npuka3 MuHuctepcTBa obpazoBanus U Hayku Poccuiickoit ®enepainuu ot
17 nexadbpst 2010 r. Ne 1897 «O06 yTBepxkaeHuu penepaibHOro rocyJapcTBEHHOTO
00pa30BaTeIBLHOTO CTAaHJIApTa OCHOBHOTO oO0Iero oOpa3oBaHus» (B peIaKiUU
npukaza Muno6pHayku Poccun ot 31 nexabps 2015 r. Ne 1577);

npukaz MunucrtepcTBa npocsemienus Poccuiickoit @enepanuu ot 31 mas
2021 r. Ne 287 «O0 ytBepxkieHuu (enepaibHOro rocyJapcTBEHHOTO 0Opa3oBa-
TEJIBHOTO CTaH/AapTa OCHOBHOI'O 00ILIEro 00pa30BaHUs»

[Iporpamma paspabortana Ha ocHoBe TpeOoBaHuil denepanbHOro rocynap-
CTBEHHOTO 00pa30oBaTEeIbHOTO CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHUs K pe-
3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus N0 y4eOHOMY MpeAMETY «XUMUS», BXOASIIEMY B 00pa30BaTEIbHYIO
o0nacTh «EcTecTBEHHO-HAyYHbIE IPEIMETHD.

Pabouast mporpamMmma cocTtaBjieHa B COOTBETCTBUU C MIPOTPAMMON 10 XUMHH
npeaMmetHor ymHun ydeOuukoB I.E.Pymsutuca, @.I'.®enpnmana. 8-9 kmacchl:
yueb. mocobue st obieodpazonar. opranm3anuii /H.H.I'apa. — 4-e uz ., mepepad.
— M.: IIpocBemenue, 2020. — 48 c.

Henn:

1) popMupoBaHue MEpBOHAYATBHBIX CUCTEMATU3NPOBAHHBIX MTPEICTABICHHIA
0 BCHICCTBAX, UX MPCBPALICHUAX U ITPAKTHYCCKOM IIPUMCHCHHUH, OBJIAACHUC ITOH -
TUWUHBIM arrmnapaTomM u CUMBOJIMYCCKHM S3bIKOM XUMHUU,

2) 0CO3HaHNE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOH HAyKH Kak 00-
JIACTH COBPEMEHHOI'0 E€CTEeCTBO3HAHMS, XUMUUYECKUX MPEBpAICHUN HeopraHu4ve-
CKHUX W OPraHNYCCKUX BCIICCTB KaK OCHOBbI MHOI'MX SIBJIEHUM YKUBOU M HEXUBOU
MIPUPOJIBL; YTIIYOJICHUE TPEACTaBICHUM 0 MaTeprUalibHOM €IMHCTBE MUPA;

3) oBIIaZicHHE OCHOBAMM XHMHUYECKOW IPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIH-
SUPOBATh U 06T>GKTI/IBHO OIICHUBATH JKU3HCHHBIC CUTyalluH, CBA3AHHBLIC C XHMHefI,
HaBbIKAMU 6630HaCHOFO O6paHIGHI/I$I C BCIICCTBAMH, HCIIOJIB3yCMBIMH B ITOBCC-
I[HGBHOfI JKU3HU, YMCHUCM AaHAJIM3UPOBATH U IINIAHUPOBATH 3KOJOTHMYCCKU 6630—
MacCHOE MOBEICHHUE B LETSAX COXPAHEHUS 3I0POBbS U OKPYKAIOIIEH Cpebl;



4) hopMHupOBaHHE YMEHHH YCTAaHABIMBATh CBSI3W MEXKIY pEajbHO HAOIIO-
JTaeMBbIMA XMUMHUYECKUMU SIBJICHUSIMH U TIPOIECCAMH, MPOUCXOASIIUMUA B MHUKPO-
MUpE, OOBSICHATH MPUINHBI MHOTOOOpAa3Hsl BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa M CTPOCHHUS, a TAK)KE 3aBUCUMOCTh TIPUMEHEHHS BEIIECTB OT X CBOWCTB;

5) npuoOpeTeHre OMNbITa UCTIONB30BAHUS PA3IMUHBIX METOJIOB M3YYCHUS Be-
IIECTB: HAOIIOJCHUS 332 WX MPEBPAIICHUSIMHU TIPU MPOBEICHUN HECIOKHBIX XUMHU-
YECKUX IKCTICPUMEHTOB C UCIOJB30BaHUEM Jab0paTOpPHOTO 000PYAOBAHUS U TIPH-
00pOB;

6) hbopMupoBaHHE TPEACTABICHNN O 3HAYCHUU XUMHUYCCKOW HAyKH B peIlle-
HUU COBPEMEHHBIX AKOJIOTHYECKUX MPOOJIeM, B TOM YHCJIE B MPEIOTBPANICHUN
TEXHOTEHHBIX U JKOJOTHYECKUX KaTacTpod.

3agaun:

- ®opMHpoOBaHKE Yy ydalIMXCs 3HAHHUS OCHOB XMMHMUYECKON HAyKU: BaKHEM-
KX (PaKTOPOB, MOHATHI, XMMUUECKUX 3aKOHOB U TEOPHM, SI3bIKAa HAYKH, JOCTYII-
HBIX 0000LIEHUI MUPOBO33PEHYECKOTO XapaKTepa.

- Pa3zButue ymeHuil HaOmonaTh U OOBSICHIATh XUMUYECKUE SBIICHUS, MIPOUC-
XOJSIIME B IPUPOJIE, TaDOPATOPUH, B IOBCETHEBHON KU3HU.

- @opMUpOBaHUE CIELUATbHBIX YMEHHMN: OOpallaThCsl C BEIIECTBAMHU, BBI-
HOJIHATH HECJIOKHBIE KCIIEPUMEHTHI, COOJI0/1asi MpaBUila TEXHUKH O€30MacHOCTH;
rPAMOTHO NPHUMEHATh XMMHUYECKHE 3HAHUS B OOUIEHWU C MPUPOAON U B IMOBCE-
JTHEBHOM >KU3HH.

- PackppITHE TyMaHHCTUYECKOM HANPABIEHHOCTH XMMHH, €€ BO3PACTAIOLIEH
pOJIM B PEILICHUH TJIABHBIX MPOOJIEM, CTOSIIMX MEpe]] YeTOBEYECTBOM, U BKIIaJa B
Hay4YHYI0 KApTHUHY MHpA.

- PazBuTue nTUYHOCTH 00YUYaIOIIMUXCS: X UHTEIJIEKTYalbHOE M HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (POPMUPOBAHNUE Y HUX TYMaHUCTUYECKUX OTHOILIEHUH U 3KO-
JIOTHYECKH 11eJ1IeCO00pa3HOro MOBEACHUS B ObITY U B MPOLIECCE TPYIAOBON JesATENb-
HOCTH.

MecTo yuyeOHOro mpeaMera «XuMus» B y4eOHOM ILIaHe: OCOOCHHOCTH
Kypca XUMHUH COCTOHMT B TOM, YTO JUIsl €0 OCBOCHUS 00ydaromuecs TOJKHBI 00-
JajaTh HE TOJBKO OMpPEACTIEHHBIM 3alacoM TMPEeIBApUTEIbHBIX €CTECTBEHHO-
HAyYHBIX 3HAHUH, HO M JIOCTATOYHO XOPOIIIO Pa3BUTHIM aOCTPAKTHBIM MBIIIICHH-
eM. DTO SBISICTCS TJABHON NMPUYWHON TOTO, YTO B y4eOHOM IUTAHE ATOT MPEAMET
MOSBJISICTCS TIOCIEAHUM B Py CCTECTBEHHO-HAYYHBIX JUCIUIUIMH. JlaHHBINA
npeaMeT 0a3upyeTcs Ha 3HAHUSAX W YMEHUSAX IOJIYYCHHBIC Ha YpOKaX OKpyXKaro-
IIero MUpa, OUOJI0THUU, (PUBUKU, MATEMATHKH.

B cooTBeTcTBHM ¢ y4eOHBIM IIJIAHOM IIKOJIBI HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus xuMus (0a30BbI YPOBEHB) U3y4aeTCS:

8 kiacc — 68 yacoB B rof (2 yaca B HEJIENI0), KOHTPOJBHBIX paboT — 4, mpakTHye-
CKUX paboT-6, pezepBHOE Bpems- 2 4Yaca, ¢opMa UTOTOBOM aTTeCTallid - KOH-
TpoJibHas paboTta B (popmaTe TecT.



Onucanue MaTeprualbHO-TEXHNYECKO# 0a3bl neHTpa «Touka pocray», HCIOJIb-
3yeMOro JJisl peaju3anuv o0pa3oBaTeJbHBIX NPOrpaMM B paMKax Ipenoaa-
BaHUsl XMMHHU

Hudporas (kommneroTepHas) gadoparopus (IIJI), mporpammHo-anmapaTHbI KOM-
IUIEKC, JaTYMKOBAasi CUCTEMAa — KOMIUIEKT Y4eOHOro 0o0OpyAOBaHHUS, BKIIIOYAIO-
U U3MEPUTENBHBINA OJI0K, HHTEp(dENc KOTOPOro MO3BOJSAET 00eceunBaTh CBA3b
C MEPCOHAIBHBIM KOMIBIOTEPOM, U HAOOP JaTUYUKOB, PETUCTPUPYIOLINX 3HAYCHUS
pa3INYHbIX (U3UYECKUX BEIIUYMH.

JlaTuyuk Temreparypsl IUIATUHOBBIM — MPOCTOM M HAIEKHBIM NAaT4MK, IpPEAHA3Ha-
YeH JJI1 U3MEPEHUS TEMIIEPATYPhl B BOJHBIX pacTBOpax M B Ia30BbIX cpenax. Mme-
€T pa3nuuHbli quana3oH udmepeHuid ot —40 go +180 °C. TexHuueckue xapakrte-
PUCTUKH JAaTYMKA yYKa3aHbl B MHCTPYKIMH MO SKCIUTyaTanuu. /JJaTuuk temmepary-
pPBI TEPMONIAPHBIN ITpEAHA3HAUYEH U1 u3MepeHus temiieparyp 10 900 °C. Mcnoisb-
3yeTCsl TP BBIOJHEHUH PadOT, CBA3AHHBIX C U3MEPEHUEM TEMIIEpATyp IUIAMEHH,
IUTABJICHUS U Pa3JIOKEHUS BELECTB.

JlaTuuk ONTHYECKON IJIOTHOCTH (KOJOPUMETP) — MpeIHAa3HayeH ISl U3MEpPEHUs
ONTHUYECKOW IUIOTHOCTH OKPALIEHHBIX pacTBOPOB. McCIosb3yeTcs Mpu U3YYEHHUH
TeM «PacTBopbl», «CKOPOCTh XMMHUYECKUX PEAKLMi», ONPEIEICHUN KOHIEHTpa-
LMY OKPAILICHHBIX HOHOB.

Hatuuk pH npennazHaueH Ais u3MepeHus: BOIOpoAHOro nokasarens (pH) BoaHbIx
pPacTBOPOB B PA3JIMYHBIX UCCIIEIOBAHUAX OOBEKTOB OKPYKAIOIIEH CPE/IbI.

JlaT4MK 3IEKTPONPOBOJIHOCTH MPEAHAZHAYEH JJII U3MEPEHUS YACIbHON 3IEKTPO-
IPOBOJTHOCTH XKHUIKOCTEH, B TOM YUCIJIE U BOJHBIX paCTBOPOB BemiecTB. [IpumeHns-
€TCsl MPU H3YYEHHH TEOPUU DJIEKTPOJMTHUECKOW JMCCOLMALNH, XAPAKTEPUCTUK
BOJHBIX PACTBOPOB

JlaTuMK XJIOPUI-UOHOB UCIONIB3YETCS ISl KOJIMYECTBEHHOTO ONPEIEICHHs COAep-
YKaHUs HOHOB XJIOPA B BOJHBIX PACTBOpax, OYBE, MPOAyKTax nuTanus. K naruuky
MOAKIIIOYaeTcss noHOoceneKTUBHBIN 3ekTpos (MCD) (pabouunii 35eKTpo), MOTEH-
[Majg KOTOPOTO 3aBUCUT OT KOHLEHTPALUMU ONPEAEIsIEMOr0 MOHA, B JAHHOM CIYy-
yae oT koHueHTpanuu annoHoB Cl- . [Torennuan UC3O onpenenstor OTHOCUTEIBHO
3JIEKTPOJ1a CPABHEHHUS, KaK MPABUIIO, XJIOPCEPEOPSIHOTO.

JlaT4MK HUTPAT-MOHOB MPEIAHAZHAYEH ISl KOJUYECTBEHHOTO OIPENEICHUs] HUTpa-
TOB B Pa3IMYHBIX OOBEKTaX OKpY’KaIoILEH cpenbl: BOJE, OBOIax, GpyKTax, KoJj-
OAaCHBIX U3JENUIX U T. 1.

Mukpockon 1udpoBoil npeaHa3HaueH Uisi U3ydeHus GopMbl KPUCTAUIOB U Ha-
OJI0/IEHHSI 32 POCTOM KPHUCTAILIOB.

Anmapat ang npoBeAeHus: xumuueckux peakuuii (AIIXP) npennasnaden st mo-
Jy4YEHUS U IEMOHCTpAIlUi CBOMCTB TOKCHUYHBIX MAPOB U ra3oB . DTU BEIECTBA MO-
Jy4arTcs B KoJIOe-peakTope, W MpU HarpeBaHuu (WM 0e3 HarpeBaHHs) razo00-
pa3HbIE BEIIECTBA MPOXOJAT YEPE3 MOTJIOTUTENIbHBIE EMKOCTH (HACAIKH) C PACTBO-
pamu peareHTOB, BCTYMAIOT C HUMH B peakiuio. 30bITOK raza noraomaercs xKui-
KHMH U TBEPJBIMU pEareHTamu, a TAK)KEe aKTUBUPOBAHHBIM YIJIEM. AMIapaT yauie
BCET0 UCHOJIB3YIOT Ul TOJIYYEHUS U IEMOHCTPALIMM CBOMCTB XJI0pa, CEPOBOIOPO-
na.



[Tpubop A AeMOHCTpAlMKM 3aBUCHMOCTH CKOPOCTH XMUMHYECKHUX PEaKIHil OT
pa3IMYHBIX (PAKTOPOB UCIONB3YIOT PHU U3yueHUH TeMbl «CKOPOCTh XUMHUYECKOU
peakuuu» U TerioBoro »hdexra xumMudeckux peakuuit. [Tpudbop maér Bo3MOXK-
HOCTb IKCIIEPUMEHTAIBHO UCCIEA0BATh BIUSHUE HA CKOPOCTh XMMUYECKHUX PEaK-
Ui ciaeayromux (HakToOpoB: MPHUPObl PEArupyIOIIUX BELIECTB, KOHILEHTPAIUU
pearupyromux BENIecTB, MIOMIAAN IPAHUIIBI pa3jena (a3 B reTepOreHHbIX CHCTe-
Max (IMOBEPXHOCTU COMPUKOCHOBEHUSI MEX]y PEarupyronuMy BEIIECTBAMU), TEM-
nepaTyphl, KaTaim3aTopa, HHTHOUTOpA.

[TumeTka-m03aTop — MPHUCTIOCOOJICHHE, UCTIONB3YyeMOe B TaOOPATOPUU JIJIST OTME-
pUBaHUS OTPEEIEHHOTO 00bEMA KUAKOCTH. [[MIMETKN BBITYCKAOTCS TIEPEMEHHO-
r'0 ¥ TMOCTOSTHHOTO 00BhEMa. B KOMITIIEKTH 000PYTI0BaHUS I MEAUIIMHCKUX KJIac-
COB BXOJSIT YAOOHBIEC MUIETKUI03aTOPHl OJHOKAHAIIbHBIE, MTO3BOJISIIOIIAE HACTPO-
UTh HEOOXOAUMBIN 00BEM OTOMpPAEMON KUAKOCTU B TPEX Pa3IMUYHBIX JAUaNa30HAX.
bans koMOMHUpPOBaHHAS MpeTHA3HAUYEHA ISl HarpeBa CTEKISTHHBIX U (papdhopoBbIX
COCYJIOB, KOTJla TpeOyeTcsi CcOo3/laTh BOKPYT HArpeBaeMoro cocyja paBHOMEPHOE
TEeMIIepaTypHOE o€, U30eXaTh UCIOIb30BAHUS OTKPBHITOTO IJIAMEHM U packKa-
AEHHOM snekTpuyeckoi cnupanu. Kopmyc koMOMHUpOBaHHOW OaHM chenaH u3
amomMuHus. JKuJIKocTHas 4acTh KOMOMHUPOBAHHON OaHM 3aKphIBAE€TCA KOJIbIIAMU
pasznuyHoro auamerpa. [Ipubop 1is moaydeHus ra3oB UCHOIB3YETCS s ToJTyde-
HUS HEOOJIBIINX KOJIMYECTB ra3oB: BOJIOPOJA, KUCIOpoaa (M3 MEPOKCUIa BOJAOPO-
1a), YIIEKHUCIIOro rasa.

PabGouass nporpamMmma nmo xuMum JJs1 8 Kjacca ¢ MCIOJIb30BaHMEM 000py/A0Ba-
HuA neHrpa «Touka pocray»

Ha 6a3e nentpa «Touka poctay obecrnieunBaeTcsl peaausaius o0pa3oBaTeIbHBIX
IIPOTPaMM E€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM HANpPABIEHHOCTEH, pa3pa-
OOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSIMH 3aKOHOATENHCTBA B cpepe oOpa3oBa-
HUSA U ¢ yu€ToM pekoMmeHmanmii denepanbHOro omneparopa y4eOHOro mpeamera
«Xumus». ObpazoBatenbHasi IporpamMma Mo3BOJSIET UHTETPUPOBATH pealli3yeMble
MOJIXO/Ibl, CTPYKTYPY U COJEPKaHHE MPU OpraHu3aIiui oOy4eHHUs] XUMHUH B § Kilac-
ce, BBICTPOCHHOM Ha 0a3e JII000ro M3 JOCTYMHBIX Y4eOHO-METOAMYECKUX KOM-
wiekcoB (YMK). Hcnonb3oBanue o6opynoBanus «Toduka pocTay mpu peanu3aiuu
nanHoit OIT mo3BoJIsIET cO3/1aTh YCIOBUS:

-JIJIs1 PaCIIUPEHUs COIEPKAHUS IIIKOJIBHOTO XUMUYECKOT0 00pa30BaHMS;

-JIJIS TIOBBIIIICHUSI TIO3HABATEILHON aKTUBHOCTH OOYYaOIIMXCS B €CTECTBEHHOHA-
YYHOM 00J1aCcTH;

-IJI Pa3BUTHUS JIMYHOCTH peOEHKa B Mpoiiecce OOy4YeHUsT XUMHUHU, €ro CIIOCOOHO-
cTei, GOopMUPOBAHMS U YAOBJICTBOPEHUS COLMAIBHO 3HAYMMBIX UHTEPECOB U IO-
TpeOHOCTEM;

-JI71s1 paObOTHI ¢ OMAPEHHBIMU MTKOJIBHUKAMH, OPTAHU3AIIMN UX PA3BUTHS B Pa3liny-
HBIX 00J1aCTAX 00pa30BaTEILHOM, TBOPUECKON IEATEITHHOCTH.

2. MnaHupyemble pe3ynbTaTbl 0OCBOEHUA yuebHOro npegmera « Xumuar.

JINYHOCTHBIE pe3yabTarThbI:



- BOCIIMTaHUE POCCUMCKOM TPAXKIAHCKOM MIECHTUYHOCTH: IATPHUOTU3MA,
M00BU 1 yBakeHUs1 K OTedyecTBy, UyBCTBa TOPAOCTHU 3a cBO Poauny, 3a poccuii-
CKYIO XUMUYECKYIO HAyKY;

- (popMupoBaHHE 1EJIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBpE-
MEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHON MPAKTUKH, a TAaK¥Ke COIUANTb-
HOMY, KYJbTYPHOMY, SI3bIKOBOMY M JYXOBHOMY MHOTI'000pPa3dI0 COBPEMEHHOTO
MUpa;

- (opMupoBaHME OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOpa3BUTHIO W CaMOOOpPa30BaHHIO HAa OCHOBE MOTHBAIUM K
OOYyYEeHHIO U TIO3HAHUIO, BHIOOPY MPOQMIBHOTO 00pa3oBaHMs HAa OCHOBE MH()OP-
Mallid O CYIIECTBYIOMUX MPOQPECCUIX MU JIMYHBIX MPO(ECCHOHATBHBIX MPEIToY-
TEHWUW, OCO3HAHHOMY TMOCTPOCHHIO WHIWBHUIYaJIbHOW 00pa30BaTEIbHON TPaeKTO-
pUU C YYETOM YCTOMUYUBBIX TTO3HABATEIBHBIX HHTEPECOB,;

- (hpopMupoBaHrEe KOMMYHUKATUBHONW KOMIIETEHTHOCTH B 00pa30BaTelIbHOM,
OOIIECTBEHHO TOJIE3HOM, Y4EeOHO-HUCCIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BU-
Jax JAesITEIbHOCTH;

- (hopMHUpOBaHKME TTOHMMAaHUS 1IEHHOCTU 370pOBOro M Oe3omacHoro obpasa
YKU3HH, YCBOCHHE MPABWJI MHAMBUAYAJIBHOTO M KOJIJIEKTUBHOTO 0€30MacHOro mo-
BEJICHUS B UPE3BbIUAMHBIX CUTYAlUAX, YTPOKAIOIINX KU3HU U 3I0POBBIO JIIOACH;

- (hopMHpOBaHUE TMO3HABATEIBHOW U MHPOPMAIUOHHON KYJIbTYphI, B TOM
YUCie Pa3BUTHE HABBIKOB CaMOCTOSITEIBLHON pabOThl C y4€OHBIMHU IMMOCOOUSIMH,
KHUTaMU, JOCTYITHBIMU MHCTPYMEHTaAMU U TEXHUYECKUMU CpeACcTBaMu MHDOpMa-
IIUOHHBIX TEXHOJOTHIA;

- (hopMupoBaHHE OCHOB IKOJOTMYECKOTO CO3HAHUS HA OCHOBE MPU3HAHUS
IIEHHOCTH KU3HU BO BCEX €€ MPOSBICHUSAX U HEOOXOJUMOCTH OTBETCTBEHHOIO,
OEpEKHOTO OTHOIICHUSI K OKPY Kalollen cpese;

- pa3BUTHE TOTOBHOCTU K PEIICHUIO TBOPYECKUX 3a]ay, YMEHHS HAXOIAUTh
aJICKBaTHBIE CMOCOOBI TMOBEJCHUS W B3aMMOJICUCTBUS C MapTHEPAMU BO BpeMs
y4eOHOM 1 BHEYUEOHOU ACSATENBHOCTH, CIIOCOOHOCTH OIEHNWBATh IPOOJIEMHBIC CH-
Tyalldd U OINEPAaTUBHO NMPUHUMATh OTBETCTBEHHBIC PEUICHUS B PA3JIMYHBIX IPO-
JTYKTUBHBIX BUJAX JesATENbHOCTH (yueOHasi MOMCKOBO-UCCIIEA0BATENbCKas, KIIyo-
Hasl, MPOCKTHAs, KPY>KKOBasl | T. II.).

MeTanpeaMeTHBIMM pe3yJIbTaTaMHd OCBOSHHS OCHOBHOM 00pa30BaTEIIbHOM
IPOrpamMMbl OCHOBHOT'O OOIIEro 00pa30BaHUS SIBISIOTCA:

1. perynatusHble yHUBEpca/bHble yyebHble AeUCTBUA.

OOyuaronuicss Hay4YnuTCs:

- [IeJITIOJIaTaHNI0, BKITIOYAs TOCTAHOBKY HOBBIX IIENIeH, IpeoOpa3oBaHUe
MIPaKTUYCCKOH 3a]1a4uM B TIO3HABATEIBHYIO;

- CaMOCTOSITEJIPHO aHAIM3UPOBATh YCJIOBHS JTOCTHKCHHS II€JId Ha OCHOBE
y4éTa BBIJICIICHHBIX YUYUTEJIEM OPUEHTUPOB JEHCTBUS B HOBOM y4eOHOM MaTepua-
Je;

- IJTAHUPOBATh MYTH JOCTIKEHUS LIETICH;

- YCTaHABIMBATH 11EJIEBbIC IPUOPUTETHI;

- YMETh CaMOCTOSITEIIbHO KOHTPOJIUPOBATH CBOE BpEMS U YIPABIIATH UM;



- MPUHUMATD PEIICHHS B TIPOOJIEMHON CUTyaIluy HAa OCHOBE MTEPETOBOPOB;

- OCYILIECTBIIATh KOHCTATUPYIOUIUN U MPEJBOCXUILAIONIMI KOHTPOJIb O pe-
3yJbTaTy U MO CIOCO0Y ACHCTBUSA; aKTyaJbHbI KOHTPOJb HAa YPOBHE MPOU3BOJIb-
HOTO BHUMaHUS;

- aJICKBaTHO CaMOCTOSITEJIbHO OIICHUBATh MPABUJIHLHOCTH BBITTOJIHEHUS JIE-
CTBUSI U BHOCUTb HEOOXOJIUMBbIE KOPPEKTUBBI B UCIOJHEHUE, KaK B KOHIIE JEHCT-
BUS, TaK U 110 XOJy €ro peaan3aluu;

- OCHOBaM TIPOTHO3UPOBAHMS KaK MPEIBHUACHUS OymymmXx COOBITHH W pa3s-
BUTHS TIpOIIECCa.

OO6yuaronuiicst NOJyYUT BO3MOKHOCTb HAYUUThHCS:

- CaMOCTOSITEIPHO CTABUTH HOBBIE YUEOHBIC 1IETH U 3a]1a4H;

- IOCTPOCHUIO JKU3HEHHBIX TIJIAHOB BO BPEMEHHO2H TIEPCIICKTUBE;

- IPU TUTAHUPOBAHUU JTOCTHHKCHHS II€JIeH CaMOCTOSATEILHO, TIOJIHO U aJcK-
BAaTHO YYUTHIBAThH YCIOBUA U CPEJICTBA UX JOCTHIKEHUS,

- BBIJICJIATh JIbTEPHATUBHBIC CIIOCOOBI TOCTHXKEHUSI 11eJI U BHIOMpATh HaM-
6onee 3¢ heKTUBHBIN Cc11OCO0;

- OCHOBaM CaMOpETyJISlUA B y4eOHOM M IMO3HABATEIbHON JESITEIIbHOCTH B
dbopMe 0CO3HAHHOTO YMPABIICHUS] CBOUM MOBEICHUEM U JIEATEIbHOCTHIO, HAIIPAB-
JICHHOM Ha TOCTHKEHUE MOCTABICHHBIX IENIeH;

- OCYIIIECTBIIATh MMO3HABATENbHYIO PE(IECKCUIO B OTHOIICHUM JIEUCTBUM 110
pEIICHNIO yIeOHBIX 1 TT03HABATEIBHBIX 3a/1a4;

- aJICKBATHO OIICHWBATh OOBEKTHUBHYIO TPYAHOCTh KaK Mepy (HaKTHIECKOTO
WIH TIPEIN0JIaraeMoro pacxo/ia PeCypcoB Ha pelIeHHe 3a/1a4H;

- aJICKBaTHO OIICHWBATh CBOM BO3MOKHOCTH JOCTIKCHUS IICIIH OTNPEACIIEH-
HOM CIIO)KHOCTH B Pa3IUYIHBIX cepax caMOCTOSTEIHHOU EATeILHOCTH,

- OCHOBaM CaMOPETYJISIINH 3MOIIMOHATBHBIX COCTOSTHUM;

- IpUJIaraTh BOJIEBBIC YCUIIMS U MPEOJI0JIEBATh TPYIHOCTH U MPETISITCTBUS HA
IyTU JOCTUXKEHUS LIEJEH.

2. KoMMyHMKATHBHbIE YHHBeEPCAJIbHbIE YueOHbIe 1eiCTBUA.
OOyuaromuiics HayquTCs:

- YYUTHIBATh Pa3HbIE MHEHUSI U CTPEMUTHLCS K KOOPJIUHAIIUU PA3IUYHBIX M1O-
UMK B COTPYAHUYECTBE;

- (opmynupoBaTh COOCTBEHHOE MHEHHE W TO3UIMIO0, apTyMEHTHUPOBATh U
KOOPJIMHUPOBATH €€ C MO3HIHIMU MapTHEPOB B COTPYAHHUECTBE MPU BBIPAOOTKE
OOIIIETO PEIIeHNUsI B COBMECTHOU JEATEILHOCTH,

- yCTaHABJIMBATh U CPABHUBATH Pa3HbIC TOUKU 3PEHUS, TIPEKIIE YeM MMPUHHU-
MaTh PEIICHHS U JIeJaTh BIOOD;

- aprYMEHTHPOBATh CBOIO TOYKY 3PCHHS, CIIOPUTHh M OTCTAMBATh CBOIO TTO3H-
U0 HE BPaXXJACOHBIM TSI OIIITOHEHTOB 00Pa3oMm;

- 33/1aBaTh BOMPOCHI, HEOOXOAMUMBIC ISl OpPTaHW3alMH COOCTBEHHOU Jes-
TEJILHOCTH U COTPYIHUYECTBA C MAPTHEPOM;

- OCYIIIECTBIIATH B3aUMHBIA KOHTPOJIb M OKa3bIBATh B COTPYAHUYECTBE HEOO-
XOJIMMYIO B3aUMOIIOMOIIIb;

- aJICKBATHO HCIIOJh30BaTh PeuYb JJIsl TUTAHUPOBAHUS U PETYISIUU CBOEH
NEeSATEeTbHOCTH;



- aJICKBATHO HCIIOJIb30BaTh PEYEBBIC CPEACTBA [JISi PEIICHUS Pa3IMIHBIX
KOMMYHUKATUBHBIX 3a7a4; BIaJ€Th YCTHOM U MUCbMEHHOMN Peubl0; CTPOUTH MOHO-
JIOTUYECKOE KOHTEKCTHOE BhICKA3bIBAHMUE;

- OPraHU30BBIBATh M MIAHUPOBATH YUEOHOE COTPYIHMUYECTBO C YUUTEIEM U
CBEPCTHUKAMHU, OINPEACNATh 1eJH U (QYHKIHMH YYACTHUKOB, CIIOCOOBI B3aMMO/IEH-
CTBUSL; IJITAHUPOBATH OOIIHE CIIOCOOBI PabOTHI;

- OCYILIECTBIIATh KOHTPOJIb, KOPPEKIIUIO, OLICHKY JEHCTBUN MapTHEPA, YMETh
yOeX1aTh;

- paboTaTh B TpymIre — yCTaHABIMBATh padboune oTHomIEHUs, 3HPEKTUBHO
COTPYIHHYATH U CITIOCOOCTBOBATH MPOAYKTHBHOW KOOTIEPAIIUN;, HHTETPUPOBATHCS B
TPYIITy CBEPCTHUKOB M CTPOUTH MPOTYKTUBHOE B3aMMOJCHCTBUE CO CBEPCTHUKA-
MU U B3POCIIBIMU;

- OCHOBaM KOMMYHUKAaTHUBHOU PeIICKCUH;

- HCTIOJIb30BaTh AJICKBATHBIC SI3BIKOBBIE CPENICTBA ISl OTOOPAKEHUSI CBOMX
YyBCTB, MBICJICH, MOTUBOB U NMOTPEOHOCTEH;

- oToOpakaTh B peud (omnucaHue, OOBbSICHEHUE) COIepKAHUE COBEPIIACMBIX
JEUCTBUM, KaK B (OpMe TPOMKOI COIMAIU3UPOBAHHON PEYH, TaK U B opMe BHYT-
pEHHEH peyn.

OOyyaromuics MOJyYUT BO3MOKHOCTb HAyUUThCS:

- YYUTHIBATh U KOOPJUHUPOBATH OTIUYHBIE OT COOCTBEHHOW MO3UIUU APY-
TUX JIIOJICH B COTPYIHUYECTRBE;

- YIUTHIBATh Pa3HbIC MHEHHUS W WHTEPECHl U OOOCHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

- IOHUMATh OTHOCHUTEIHLHOCTh MHEHUH M TIOJIXOIOB K PEIICHHUIO TTPOOIEMBI;

- MPOAYKTUBHO pa3peniaTh KOHPIUKTHI HA OCHOBE Y4&Ta HHTEPECOB U TTO3H-
U BCEX YYaCTHHUKOB, ITOMCKA W OIEHKH aJbTEPHATHUBHBIX CIIOCOOOB pa3pericHus
KOH(DJIMKTOB; JOTOBAPUBATHCA M MPUXOIUTH K OOIIEMY PEIICHHUIO B COBMECTHOM
NESTEILHOCTH, B TOM YKCIIC B CUTYalluU CTOJKHOBEHHSI HHTEPECOB;

- OpaTh Ha ce0st MHUIIMATUBY B OpPraHU3aIlii COBMECTHOTO JEUCTBUS (1e110-
BOE JIUJEPCTBO);

- OKa3bIBaTh MOJJICPKKY U COJEHCTBHUE TEM, OT KOTO 3aBHCHUT JOCTHKEHUE
[ B COBMECTHOM JIEATEIHLHOCTH,

- OCYIIIECTBIIATh KOMMYHUKATUBHYIO PEIICKCHIO KaK OCO3HAHUE OCHOBAHUMN
COOCTBEHHBIX IEUCTBUI U IEUCTBUI MapTHEPA;

- B IPOIIECCE KOMMYHHUKAIIUHA JOCTATOYHO TOYHO, MTOCIICIOBATEIHHO U TTOJTHO
nepeaaBaTh MapTHEPY HEOOXOMUMYI0 MHGOPMAIMIO KaK OPUEHTHP IS MTOCTPOC-
HUSI JCUCTBUS;

- BCTYIIaTh B JIMAJIOT, a TAaK)KE€ y4aCcTBOBATh B KOJUIGKTHBHOM OOCYXICHUHU
po0JIeM, yJ4acTBOBATh B JUCKYCCHU M apTyMEHTHUPOBATH CBOIO ITO3HIINIO, BIIAJCTh
MOHOJIOTMYECKON W AUAIOTHYECKOW (popMaMu pedr B COOTBETCTBUU C TPaMMAaTH-
YECKUMH U CUHTaKCUYECKUMHU HOPMaMH POJTHOTO SI3bIKA;

- CTIEZI0BaTh MOPAITLHO-ITHUYECKUM U TICUXOJIOTHUECKUM MPUHITUIIAM 001IIe-
HUS U COTPYJHUYECTBA HA OCHOBE YBAXKHUTEIHLHOTO OTHOIICHUS K MapTHEpaM,
BHUMAaHHS K JUYHOCTH JIPYTOTO, aJ€KBATHOTO MEKJIMYHOCTHOTO BOCIPHUSITHUS, TO-
TOBHOCTH aJIEKBaTHO pearupoBaTh Ha HYXKIIbI JPYTHX, B YACTHOCTH OKa3bIBATh MO-



MOTIIh ¥ SMOITMOHATBHYIO TIOJIJIEPIKKY apTHEPAM B MPOIIECCE JOCTIKEHUS O0IIei
L[EJIM COBMECTHOM JESATENbHOCTH;

- ycTpauBaTh 3G (PEKTUBHBIE TPYIIIOBBIE OOCYXKJICHHUS U 00ecrneunBaTh 00-
MEH 3HaHUSIMHM MEXIY WICHAMH TPYIIbI s NPUHATUS 3()PEKTUBHBIX COBMECT-
HBIX PEIICHUM;

- B COBMECTHOM JesATeIbHOCTH YETKO (HOPMYITUPOBATh LIETU TPYIIBI U MO-
3BOJISITh €€ YYaCTHUKAM IMPOSIBIISATH COOCTBEHHYIO SHEPTHUIO JJIsl JOCTUKEHUS ITUX
LETICH.

3.Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUSA.
OOyyaromuiicsa Hay4uTCs:

- OCHOBAM peaJi3aIliy MPOEKTHO-NUCCIIEI0BATEILCKON EATeILHOCTH;

- MPOBOJIUTH HAOIIOJCHUE M SKCIIEPUMEHT MO PYKOBOJCTBOM yUUTEJIS;

- OCYIIIECTBIIATh PACHIMPESHHBIN MOUCK HHPOPMAIUHA C UCTIOJIB30BAaHUEM pe-
cypcoB 0ubnuorek u MaTepHera;

- CO3/1aBaTh U MPeoOPa30BHIBATH MOJIEIIM U CXEMBI JIJIsl PEIICHUS 3a/1a4;

- OCYIIIECTBIIATh BHIOOp Hanbosiee 3(pHEeKTUBHBIX CIIOCOOOB pEHICHUs 3a/1a4y
B 3aBUCUMOCTH OT KOHKPETHBIX YCJIIOBHIA;

- 1aBaTh OMpEIeIICHNE TOHSATHUSIM;

- YCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U;

- OCYILIECTBIIATH JIOTHYECKYIO OMNEPAIMIO0 YCTAaHOBJICHUS POJOBHUJIOBBIX OT-
HOIIICHWI, OTPAaHUICHHUE TIOHSATHSI;

- 000011aTh MOHATHS — OCYILECTBIIATH JIOTHUECKYIO OINEpalUI0 Mepexo/ia
OT BHJIOBBIX IIPU3HAKOB K POJIOBOMY IOHSATHIO, OT MOHSATHS C MEHBIITMM 00BEMOM
K IIOHSITHIO ¢ OOJIBIITUM 00BEMOM;

- OCYIIIECTBIIATh CPAaBHECHHE, KIACCH(PUKAIINIO, CAMOCTOSTEIHLHO BBIOWpas
OCHOBAHWMSI 1 KPUTEPUH TSI YKa3aHHBIX JIOTHYECKUX OTIePaInii;

- CTPOUTH KJIACCU(PUKAIIUIO HA OCHOBE IUXOTOMUYECKOTO JelieHus (Ha oc-
HOBE OTPUIIAHUS);

- CTPOUTH JIOTUYECKUE PACCYKICHUS, BKIIFOUAOIIEE YCTAHOBICHUE TTPUUUH-
HO-CJICJICTBEHHBIX CBS3CH;

- OOBSICHAITH SIBJICHUS, IPOIIECCHI, CBSA3M U OTHOIIEHUS, BBISIBISIEMBIE B XOI€
UCCJICIOBAHNUS,

- OCHOBaM O3HAaKOMHUTEJIHHOTO, U3YYalOIIero, yCBAauBAIOIIETO U MTOMCKOBOTO
YTCHUS;

- CTPYKTYpHUPOBATh TEKCTHI, BKIIIOUAss YMCHHUE BBIJCISTH TJIABHOE M BTOPO-
CTETICHHOE, TJIABHYIO UJICI0 TEKCTa, BRICTPAMBATH IOCJICI0BATEILHOCTh ONHUCHIBAC-
MBIX COOBITHIA;

- paboTaTh ¢ MeTaopaMu — TOHUMATh MEPEHOCHBIA CMBICT BBIPAKCHHUI,
MOHUMATh M YIMOTPEOIATH 000POTHI PEUH, TOCTPOCHHBIC HA CKPBITOM YIOJI00JIC-
HUU, 0Opa3HOM COJIMYKEHUU CJIOB.

OOyyaromuii MOJIyYUT BO3MOKHOCTh HAYIUTHCS:

- OCHOBaM Pe(ICKCUBHOTO YTEHUS;

- CTaBHUTH MPOOJIEMY, apTyMEHTHPOBAThH €€ aKTyaTbHOCTb;

- CaMOCTOSITEIBHO TTPOBOJUTH MCCIICIOBAHNE HA OCHOBE TIPUMEHEHHS METO-
JIOB HAOJIIOJICHUST U SKCTIEPUMEHTA;



- BBIJIBUTATh THIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX COOBITHIA, ITPOIIECCOB,
00BEKTOB;

- OPraHU30BbIBATh UCCIIECOBAHUE C LIEJIbIO TPOBEPKH TUIIOTE3;

- IefaTh YMO3aKII0YeHUs! (MHAYKTUBHOE U 110 aHAJOTHHU) U BBIBOJIBI Ha OC-
HOBE apryMEHTAlIUH.

IIpeameTHbIe pe3yJIbTATHI:

1) mpencraBiieHre O 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHHUM MPUPO-
JIbI, TIOHUMaHHuEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKON HAYKH Kak oOJac-
TH COBPEMEHHOI'O €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KyJIbTyphl M MpaKkTHue-
CKOW JIESTEILHOCTH YEJIOBEKA B YCJIOBHUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAaHUE
MeCTa XUMHH CPEIH IPYTUX €CTECTBEHHBIX HAYK;

2) BIaJEHHWE OCHOBaAaMHU MOHSITUHHOIO ammapara U CUMBOJHUYECKOTO S3bIKa
XUMHUHU JJIS1 COCTaBJICHUS (DOPMYJI HEOPTraHMYECKUX BEILIECTB, YPABHEHUIN XUMHYE-
CKUX peakiuii; BilajeHue ocHoBamMu xumuueckoid HomeHkiatypbl (IUPAC u tpu-
BUAJILHOMN) U YMEHHE MCIIOJIb30BaTh €€ JIJIsl pelIeHUsl Y4eOHO-TT03HABATEIbHBIX 3a-
Jla4; YMEHUE HCIOJb30BaTh MOJCIU i OOBICHEHHS] CTPOCHHSI aTOMOB M MOJIe-
KYyJI;

3) BIajeHUE CUCTEMOM XUMHUYECKUX 3HAHUN U YMEHHE NMPUMEHSTh CUCTEMY
XUMUYECKUX 3HAHHI, KOTOpPasi BKIIFOYAET:

- BXKHEWIIINE XUMUYECKHUE MOHITHUS: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOJIHASI U HEOJHOPOJIHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHAs MacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM, OKCU/I, KHUCIIOTa, OCHOBAHUE, COJb (CPEIHSs),
XUMUYECKasl peakiusi, peakiluu COCIUHECHUS, PEaKIMU Pa3I0KEeHUs, PeaKIuu 3a-
MEILICHUS], peaKuu OOMeHa, TerIoBOM 3P(HEKT peakinu, dK30- U IHAOTEPMHUYE-
CKHE peakIiu, PacTBOP, MaccoBas JOJsI XMMHUYECKOTO AJIEMEHTa B COCIMHEHUH,
MaccoBasi JoJisl U MPOLIEHTHAsl KOHIIEHTpAIUsl BEMIECTBA B paCTBOPE, SIAPO aTOMa,
AJIEKTPUUECKUI CJIOW aroMa, aToOMHasi OpOuTaj b, pajgdyCc aToMa, BAJEHTHOCTH,
CTENIEHb OKHUCJICHHS, XUMUYECKasi CBSA3b, AJIEKTPOOTPHULATEIBHOCTD, MOJSPHAS U
HETOJISIpHAsl KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, METAJUINYECKAsl CBS3b, KPUCTAJ-
JMYecKasl penieTka (aToMHasi, MOHHAs, METaJUTM4ecKasi, MOJICKyJIIpHas), UOH, Ka-
THUOH, aHUOH, 3JIEKTPOJIUT U HEAJEKTPOIUT, JIEKTPOJIUTHIECKAs AUCCOLUALIUS, pe-
aKIIUM MOHHOTO OOMEHA, OKHCIUTEIHbHO-BOCCTAHOBHUTEIIbHBIE PEAKIIMH, OKHUCIIU-
TeJIb U BOCCTAHOBUTEIb, OKUCJICHUE U BOCCTAHOBJIIEHUE, DJIECKTPOJIN3, XUMUYECKOE
paBHOBecHe, oOpaTUMbIE U HEOOpaTUMbIE PEaKIuu, CKOPOCTh XUMHUUYECKOW peak-
WU, KaTajau3aTop, npeaeiabHo gonycrumas koHuentpanus (I1JIK), kopposus me-
TaJIJIOB, CIUIABHI;

- OCHOBOIIOJIArarolne 3aKOHbl XUMHH: 3aKOH COXPAHEHHUS MacChl, IEPUOIH-
yeckuid 3akoH JI.11. MenpaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTapo;
TEOPUU XUMHUU: AaTOMHO-MOJIEKYJIIPHASI TEOPHUSI, TEOPUS DIECKTPOIUTUUECKON IHC-
COIMAIlMU, TPEACTABICHUS O HAYYHBIX METO/IaX MO3HAHUS, B TOM YHUCJIE IKCIEPHU-
MEHTAJIbHBIX U TEOPETHUUECKUX METOJIaX MCCIEIOBAHMS BEIIECTB U MU3YUCHUS XH-
MHUYECKUX PEAKIIUN;

4) mpencraBlieHHE O MEPUOJUYECKOW 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB (paJilyC aToMa, 3JIEKTPOOTPULATENIBHOCTh), TPOCTBIX U CIOXKHBIX Be-



HIECTB OT MOJIOXKEHUS 3JIeMeHTOB B llepuoanueckoii cucteme (B MajbIX mepuoaax
U TJIABHBIX MOATPYyNNax) U 3JIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHHE OOBACHSTH
CBSI3b MOJIOKEHUA dJIEeMEHTA B [lepnoanveckor CUCTEME C YMCIOBBIMU XapaKTEepH-
CTUKaMH CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apdll sapa, odliee
YHCJIO 3JIEKTPOHOB), paclpe/ieICHUEM 3JIEKTPOHOB IO SHEPIeTUUECKUM YPOBHIM
aTOMOB TIEPBBIX TPEX MEPHUOJIOB, KAIH W KalbIusl; KIacCU(UUIHUPOBATH XUMUYeE-
CKHE DJIEMEHTBHI,

5) ymeHue kiacCU(UIIMPOBATh XUMHYECKHUE JJIEMEHTBI, HEOPraHUYECKUE
BEILIECTBA U XMMUUYECKUE PEAKIMU; ONPEICIITh BAJICHTHOCTh U CTEIEHb OKHCIIE-
HUSI XUMUYECKUX DJIEMEHTOB, BHUJ XUMHUYECKOU CBSI3M U THUI KPUCTAIIMYECKOU
CTPYKTYpPbl B COCIMHEHUSX, 3apsii MOHA, XapaKTep Cpellbl B BOJAHBIX pPacTBOpax
BEIIECTB (KUCIIOT, OCHOBAHUI ), OKUCIIUTENb U BOCCTAHOBUTEID;

6) yMEHHE XapaKTepU30BaTh (PU3MYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX
BEIECTB (KUCIOPO, 030H, BOJOPOA, IpaduT, aamas, KpeMHUM, a3oT, pocdop, ce-
pa, XJ0p, HaTpUH, KaJIUi, MarHui, KajablWii, aJIOMUHUM, JKEJI€30) U CI0KHBIX BE-
IIECTB, B TOM YHCJIe UX BOJHBIX PacTBOPOB (BOJIa, aMMHUAK, XJIOPOBOJOPO/I, CEPO-
BOJIOPOJI, OKCUJIBI U TUAPOKCHAbI MeTamuioB | - IIA rpymnmn, amomunus, meau (II),
nuHka, sxenes3a (II u III), okcuasl yrnepona (II u IV), kpemuus (IV), azora u doc-
dopa (III u V), ceprr (IV u VI), cepuucras, cepHas, a3oTuctas, a3oTHas, Gocdop-
Has, YroJibHasi, KpEMHHUEBAsI KHUCJIOTA U UX COJIM); YMEHUE MPOTHO3UPOBATh U Xa-
pPaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS,
MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCThH MPOTEKAHUS
XUMHUUYECKHUX MPEBPAILCHUIN B Pa3IMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U XUMHYE-
CKHX IMPOIECCOB Ha OPTaHU3M UYEJIOBEKA U OKPYKAIOIIYI0 MPUPOAHYIO CPEY;

7) yMEHHUE COCTaBJIATh MOJICKYJISIPHBIC M MOHHBIE YPaBHEHUS peakiiuil (B TOM
YHUCJie peakuii MOHHOTO OOMEHA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMil),
WUTIOCTPUPYIOIINX XUMHUYECKHUE CBOMCTBA M3YUYEHHBIX KJIACCOB/TPYII HEOPTaHU-
YECKHX BEMIECTB, B TOM YHUCJE MOATBEPXKIAIOIIUX TCHETHYECKYIO B3aHMMOCBS3b
MEXKy HUMU;

8) YMEHHME BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl
BEILIECTB, MACCOBYIO JIOJIK0 XMMUYECKOT0 3JIEMEHTA B COEAMHEHUHU, MAaCCOBYIO J10-
JII0 BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA M €0 Maccy, 00beM Tra3oB; yMe-
HUE€ MPOBOJUTH PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKIUNA U HAXOJUTh KOJIH-
YEeCTBO BENIECTBA, 00bEM U MACCy PEareHTOB WM NPOIYKTOB PEaKIUU;

9) BnameHre OCHOBHBIMM METOJIaMH HAay4YHOTO TO3HaHWS (HAONIOJEHUE, U3-
MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHNE) TIPU U3YUYECHUU BEIIECCTB U XUMHUUECKUX
SABJICHUHN; YMEHHUE CHOPMYIUPOBAThH MPOOJIEMY U MPEIJIOKUTH MyTH €€ PEIICHMUS;
3HaHUE OCHOB 0e30MacHOM pabOThl C XUMUYECKUMU BEIIECTBAMH, XUMUYECKOH T10-
CyJloM U TaOOpaTOPHBIM 000PYyI0BaHUEM;

10) Hanuure NMpakTUYECKUX HABBIKOB IJIAHUPOBAHUSI U OCYIIECTBIICHUS Clie-
JTYIOIUX XUMAYECKUX 3KCIIEPUMEHTOB:

- U3yYCHUE U OMMcaHue (PU3NUECKIX CBOWCTB BEIIIECTB;

- O3HAKOMJICHHE C (PU3NYECKUMH U XUMUYECKUMH SIBICHUSIMHU;

- OMBITHI, WIUTFOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMUYECKUX PEAKIUM;

- U3y4YeHHUe Croco00B pa3IeieHHs CMECEH;



- IOJTy4€HUE KUCIOPOIa U U3YUEHUE €r0 CBOICTB;

- IOJTy4Y€HHUE BOAOPO/Ia U U3YUEHHUE €r0 CBOMCTB;

- IOJTy4YEHUE YTIIEKUCIIOTO Ta3a U U3yUYEeHHUE €r0 CBOMCTB;

- IOJTy4YeHUE aMMUaKa U U3y4YeHHE €ro CBOMCTB;

- IPUTOTOBJICHUE PACTBOPOB C OIMpPEACIEHHON MacCOBOM J10JI€il paCTBOPEHHO-
IO BEIECTBA;

- UCCJIE/IOBAaHUE U OMKMCAHHE CBOMCTB HEOPTaHWYECKUX BEIIECTB Pa3IUUYHBIX
KJIACCOB;

- MPUMEHECHUE WHIUKATOPOB (JTaKMyca, METHWIOpaHXa u (peHondTanenHa) ajis
OMpEICNICHHS XapaKTepa Cpe/ibl B paCTBOPaxX KUCIOT U HIEJIOUEH;

- U3Y4YCHHE B3aMMOJICUCTBUSL KUCIOT ¢ METajlaMu, OKCUAaMU METAJIOB, pac
TBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

- MIOJIy4€HUE HEPACTBOPUMBIX OCHOBAHUM;

- BBITECHEHHUE OJJHOTO METAJLJIa APYTUM U3 PACTBOPA COJIU;

- hccnenoBanue aM(pOTEPHBIX CBOMCTB T'UIPOKCUIOB ATFOMUHUS U [IUHKA;

- pElIEHUE AKCHEPUMEHTAIBHBIX 3a7a4 1Mo Teme "OCHOBHBIE KJIACChl HEOpra-
HHUYECKHUX COCIMHEHHUIN";

- pPEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 MO TeMe "' DJIEKTPOIUTHYECKAS JUCCO-
muanusa";

- pEIICHUE FKCIEPUMEHTAIIBHBIX 3a/1a4 10 Teme ""BakHeillre HeMeTaIIIbl U UX
coeIUHEHMA";

- pELICHUE 3KCIIEPUMEHTAIBHBIX 33Ja4 M0 TeMe ''BaxHeulme MeTamibl U uxX
coeIUHEHMA";

- XUMHUUYECKHE IKCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE TPU3HAKK MPOTEKAHUS Pe-
aKIIMH HOHHOTO OOMEHA;

- KaueCTBEHHbIE PEaKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI:
xjopua-, opomua-, monun-, cynbdar-, pocdar-, kapboHar-, CUIMKAT-aHHOHBI,
THAPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHusi, Kajablus, aTIOMUHUSA, Kene3a (21)
u xenesa (3+), meau (2+), IIMHKa;

- YMEHHE TPEJCTaBIATh PE3YJIbTAThl IKCIIEPUMEHTA B (hOpME BBIBOJIOB, JOKa-
3aTeNbCTB, TPAPUKOB U TAOJIUII U BBISIBIISATH SMIIMPUIECKUE 3aKOHOMEPHOCTH;

11) BmageHue npaBmiaMu 0€30MMacHOTO OOpaIleHUs C BEIIECTBAMU, HCIIOJIb-
3yeMbIMU B TMOBCEIHEBHOM XU3HM, MPABUJIAMH MOBEICHUS B LETAX COCPEKCHHUS
3I0POBbS M OKPYXKAIOIIEH MPUPOIHON Cpelibl; MOHMMaHWE Bpeaa (OMacHOCTH)
BO3JICMCTBUSI Ha KWBBIC OPraHU3MBI OINPEJIEICHHBIX BEIECTB, CTOCOOOB YMEHb-
IICHUS W TPEAOTBPAILICHUS UX BPEIHOTO BO3JECHCTBUS; TOHUMAHKUE 3HAYCHUS KU-
pOB, OCJIKOB, YTJIEBOJIOB JIJIsi OPraHU3Ma YeIOBEKa,;

12) BnajgeHre OCHOBAMM XMMHUUYECKOM IpaMOTHOCTH, BKJIIOUYAIOIIEH YMEHHUE
MPaBUWJIBHO HMCIOJIb30BaTh M3YYEHHBIC BEIIECCTBA U MaTepualibl (B TOM YHCIIE MHU-
HEpaJIbHBIC yIOOPEHUSI, METAIIBI U CILIABbI, MPOAYKTHI MIEPEPaOOTKU MPUPOTHBIX
WCTOYHUKOB YTIEBOAOPOAOB (YIJis, MPUPOJHOTO Ta3a, HeTH) B OBITY, CEIHCKOM
XO3SIMCTBE, HA MPOU3BO/JICTBE;

13) yMeHHe yCTaHABIMBATH CBSI3U MEXAY PEATbHO HAOIIOMaeMbIMU XUMUYE-
CKUMH SIBICHUSIMU M TIPOIIECCAMH, TTPOUCXOISIIUMH B MaKpO- 1 MUKPOMUPE, 00b-



SICHATH MPUYUHBI MHOTO0OpAa3Wsi BEIIECTB, YMEHHUE WHTETPUPOBATH XUMHYCCKHE
3HAHUS CO 3HAHUSMU JPYTUX YYCOHBIX MPEJIMETOB;

14) npencrasnenne o chepax npodecCUoHaATBHOMN ACSITEIBHOCTH, CBSI3aHHBIX
C XUMHUCH M COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMHM Ha JOCTHI)KCHUSIX XU-
MHUYECKOM HayKH, YTO MO3BOJHUT O0YUYAIOLIMMCS pacCMaTPpUBATh XUMHIO Kak chepy
cBoeH OyayIiel mpoheCCHOHAIBHOM JIESTEILHOCTH M CIIENIaTh OCO3HAHHBIN BBIOOD
XMMHUHU KakK MPO(UIBHOTO MpeaIMeTa MPU MEepexoie Ha YPOBEHb CPEIHEr0 OOIIEro
oOpa3oBaHusI;

15) Hanuune ombiTa pabOTHI C PA3IUYHBIMH MCTOYHUKAMH WH(POPMAITUH 10
XUMHH (HaydHas ¥ HAyYHO-TIONYJISIpHAs JJUTEepaTypa, CJI0BapH, CIIPABOYHUKH, WH-
TEPHET-PECYPCHI); YMEHHE OOBbEKTHBHO OIICHUBATh HH(POPMAIIHIO O BEIIECTBAX, UX
NPEBPANICHHUSX U MPAKTHYECKOM MPUMEHCHHH.

3. Copep:xaHue nporpammbl

Yactsb 1. OCHOBHBIC IOHATHS XUMHH
(YpoBeHb ATOMHO-MOJIEKYJISIPHBIX NMPEACTABICHUIN)

IIpenmer xumun. XUMHs KaKk 4acTb €CTECTBO3HAHUA. BelecTBa U UX CBOW-
ctBa. YucThle BelecTBa U cMecd. MeTo/1bl IO3HAHUSI B XUMHUH: HAOJIO/IEHUE, IKC-
nepumeHT. [IpuemMbl 6e3onacHo padboThl ¢ 000pyAOBaHKEM U BenlecTBaMu. CTpoe-
HUE TJTAMEHH.

Yuctele BemiecTBa U cMecd. CrocoObl OYMCTKH BEIIECTB: OTCTAMBAHUE,
(GunpTpOBaHKE, BBIIAPUBAHUE, KPUCTAILTU3ALMS, JUCTWLIIALMS. DU3HUECKUE H
XUMUYECKUE SBJICHUA. XUMHUECKUE peakiuu. [I[pru3Haku XuMHUECKUX peakluil u
YCJIOBHSI BOSHUKHOBEHUS M TEUECHUS XUMUYECKUX PEAKIUH.

ATOMBI, MOJIEKYJIBI U MOHBI. BeriecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHO-
ro crpoenusi. Kpucrammueckue u amopdusie BemlectBa. Kpucraminyeckue pe-
LIETKW: UOHHAsA, aTOMHas U MoJieKyJisipHas. [IpocTele U cinoHbIe BellecTBa. XH-
MUYECKHH 37€MEHT. MeTaiibl 1 HeMeTauibl. ATOMHasl erHALA Maccbl. OTHOCH-
TeJIbHAs aTOMHAs Macca. SI3bIK XMMHHM. 3HAKH XMMHYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BelllecTBa. XUMHUYeckue (opMyibl. OTHOCUTEIbHAS MOJIe-
KyJsipHasg Macca. KaueCcTBEHHBIN U KOJIMYECTBEHHBI COCTAB BEIleCTBAa. Brrunciie-
HUS M0 XUMHYECKUM (hopmynaM. MaccoBast 40JIsi XMMUYECKOIO 3JIEMEHTA B CIIOXK-
HOM BEILIECTBE.

BaneHTHOCTh XUMHUYECKUX 3JIEMEHTOB. OIpeieIeHne BAJICHTHOCTH DJIEMEH-
TOB 1o QopMmysiaMm OWHaApHBIX coenuHeHH. CocTaBiIEeHUE XUMHUYECKUX (Popmyl
OMHApPHBIX COSAMHEHUI MO BaAJIEGHTHOCTH.

ATOMHO — MOJIEKYJISIDHOE YYE€HHE. 3aKOH COXPAaHEHHsS MacChl BELIECTB.
Kusep n gesrensHOoCcT M.B. JIoMmoHOCOBa. XuMnueckue ypaBHEHUs. THIIBI XU-
MHYECKUX PEAKIIUH.

Kucnopon. Haxoxxnenue B npupone. [lonydenue kucnoposaa B mabopatopuu
Y IIPOMBIIITIEHHOCTH. PU3NUECKNE U XUMUYECKHE CBOWCTBA Kucioponaa. ['openne.
Oxcunpl. [Ipumenenue kucnopoaa. Kpyrosopot kuciopona B npupone. O30H, al-



JoTpomnus Kuciopoaa. Bo3ayx u ero coctas. 3ammTa atMoc(hepHOro BO3ayxa OT
3arpsA3HCHUN.

Bonopoa. Haxoxnenue B npupose. [lomydenue Bogopoa B 1abopaTopuu U
MPOMBIILICHHOCTH. PU3NYECKHE U XMMUYECKHE CBOMCTBAa Bojopoaa. Bomopon —
BOCCTaHOBUTENb. Mepbl Ge30macHOCTH mpu padote ¢ BojmopoaoMm. IIpumenenue
BOJIOPO/IA.

Bopna. Metoapb! onpenieneHrst cocTaBa BOAbl — aHAIN3 U CUHTE3. Du3znueckue
CBOMCTBa BoJAbl. Bosia B mpupoje u cnocoObl ee OYnuCTKU. Alrpaiusi BOJbl. XUMHU-
yeckue cBoucrTBa BoAbl. [Ipumenenne Boapl. Boma — pactBoputens. PactBopu-
MOCTb BEIIECTB B BoJie. MaccoBas 0JIs paCTBOPEHHOT'O BEIECTBA.

KonuuectBeHHble oTHOMIEHUS B XuMuu. KonuuectBo BemectBa. Monb. Mo-
JsipHasg mMacca. 3akoH ABoraapo. MossipHsiii 00beM razoB. OTHOCUTENbHAS TIIOT-
HOCTb ra3oB. OOBEMHBIE OTHOIICHHMS Ta30B P XUMUYECKUX PEAKIIUIX.

Baxnelimue kj1accbl HEOpraHM4ECKUX coeTMHeHUN. OKCHIBL: COCTaB, KJlac-
cudukarusi. OCHOBHbIC U KUCIOTHBIE OKcUbl. HoMeHkiatypa okcuioB. dusnye-
CKHE U XUMUYECKHE CBOICTBA, MOJYyYCHUE U IPUMEHEHHUE OKCUIOB.

I'unpoxcunsl. Knaccudukamus ruapokcuioB. OcuoBanus. Coctas. Lllenoun
U HEpacTBOpUMbIE OcHOBaHUA. HoMeHknaTypa. @U3N4YECKHEe U XUMUUYECKUE CBOM-
CcTBa OCHOBaHWM. Peakuus HeuTpanuzauuu. [loslydueHue u mpuUMEHEHHE OCHOBa-
HUM. AMDOTEpHBIC OKCUIBI U TUAPOKCH/IBI.

Kucnotel. Cocta. Knaccugukamus. Homenknarypa. @usnueckue U XuMu-
YECKHE CBOMCTBA KUCIIOT. BBITECHUTENBHBIN PSJ METAJIOB.

Comu. CocraB. Knaccudukarusi. Homenknarypa. @usndeckre CBOMCTBA CO-
neil. PactBopumocTh coliell B Boge. XUMUYECKUe cBoicTBa cosieil. CrocoObl mo-
ny4denus conell. [Ipumenenne comnen.

['eneTnueckas cBsI3b MEXAY OCHOBHBIMU KJIACCAMH HEOPTaHUYECKUX COEHU-
HECHUMU.

JemoncTpanun. O3HaKOMIIGHHE C O0Opa3llaMu TPOCTHIX U CIOXKHBIX Be-
miecTB. CrocoObl OYMCTKUA BEIIECTB: KpUCTAJUIM3ALUA, AUCTHWIUIALUS. OTBITHI,
MOATBEPKIAIOIIME 3aKOH COXPAHEHHSI MacChl BEILIECTB.

[ToyueHnue u cobupaHue KHUCIOPOJa METOJIOM BBITECHEHHUS BO3/lyXa U BO-
nel. OnpeneneHue coctaBa Bozayxa. Komekmus HedT, KaMEHHOTO YIJIA M TIPO-
JYKTOB UX MEePepabOTKHU.

Anamn3 Boabl. CHHTES BOJBI.
3HaAKOMCTBO ¢ 00Opa3laMu OKCHJIOB, KUCJIOT, OCHOBaHUM U coiiei. Heipa-
JrA3auUs WETOYU KUCIOTOU B IPUCYTCTBUM UHAUKATOPA.

JlaboparopHble onbIThl. PaccMoTpeHre BEHIECTB C pa3iUYHbIMU (pU3HUe-
CKUMHU cBolcTBamu. Pazgenenue cMecu ¢ momolunpio Maruuta. [lpumeps gusnye-
CKMX M XUMHUYECKHUX SIBJICHUM. Peakinu, WUIIOCTPUPYIOIME OCHOBHbBIC MPU3HAKH
XapaKkTepHBIX peaknuu. Pasnmokenune ocHoBHOro kapbonara memu (ll). Peaknus
3aMELIEHUs MEIM JKEJIE30M.

O3HakoMiIeHHE ¢ 00pa3aMi OKCHJIOB.

Bsaumoneticteue Bogopoaa ¢ okcuaom meau (11).

OnbIThI, NOJTBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCJIOT, OCHOBAHUIA.
IIpakTnueckue padoThI:



- [IpaBuna Texuuku 6e30MacHOCTH IpU paboTe B XUMUYECKOM KaOWHETE.

- O3HaKOMJIEHHUE C JIA0OPATOPHBIM 00OPYIOBAHUEM.

- OuncTKa 3arpsI3HEHHON OBAPEHHOM COJIH.

- [lomyyeHue u CBOMCTBA KHUCJIOPOIa

- [TosryueHue BOIOpO1a ¥ U3yUYEHHE €TO CBOKCTB.

- [IpuroroByieHre pacTBOPOB COJIEH C ONMPEAECITEHHON MAaCCOBOM JI0JIEW pacTBO-
PEHHOIO BEUIECTBA.

- Pelienne skcnepuMeHTANIBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIacChl HEOpra-
HUYECKHUX COCIMHEHHIN.

PacuerHble 3a1aumn:

- BerunciieHne OTHOCUTENHHONW MOJIEKYJISIPHOM MacChl BEIIECTBA 10 (hopmyJie.
Brruncinenne MaccoBOM JOIM 3JEMEHTA B XMMUYECKOM COEAWHECHUU. Y CTAHOBIIE-
HUeE npocTeiiei GopMyIibl BEIIeCTBA [0 MaCCOBBIM JIOJISIM JIEMEHTOB.

- Haxoxenue MaccoBoi J0JIM paCTBOPEHHOIO BEIIECTBA B pacTBope. Beruuc-
JICHHE MACChl PaCTBOPEHHOIO BEIIECTBA U BOBI ISl IPUTOTOBJIEHUS PaCTBOPA OIl-
peneIEHHON KOHICHTPALUY.

- OOBEMHBIE OTHOIICHUS Ta30B MPU XUMUYECKUX PEAKITUSIX.

- Boiuncnenus mo XUMHYECKUM YPaBHEHMSIM MacChl, 00bEMa U KOJUYECTBA
BEII[ECTBA OJTHOTO U3 MPOAYKTOB PEAKIIMU 10 MAacCe UCXOAHOTO BEIIECTBA, 00BEMY
WJIA KOJIMYECTBY BELIECTBA, COAEPIKALLETO ONPEACIEHHYIO JOII0 IIPUMECEH.

Yacrp 2. [lepuoanyeckuii 3aK0OH U MEPUOAMYECKAS CHCTEMA XMMUYe-
ckux iemMenToB .M. MengeneeBa. CTpoeHue aroma.

[lepBbie TONBITKH KiIacCU(UKAIUU XUMHUYECKUX dJeMeHTOB. [loHsTue o
rpynmnax CXOJHBIX AJIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIEIOYHBIX METAJIJIOB U
rajnoreHoB. bimaropoansie rasel. [lepuonuueckuit 3axon JI.1M.Menneneesa. [lepuo-
JIYecKasi CUCTEMa KaK €CTECTBEHHO — HAy4YHOE KiIacCU(UKAIIUSI XUMUUYECKUX dJie-
MeHTOB. Tabnuunas popma mpencraBieHus KjiacCupUKaIMN XUMHUYECKUX dJIEMEH-
ToB. CTpykTypa Tabnuipl «Ilepruoanyeckas cucrema xumuueckux sinemeHToB J[. 1.
MenneneeBa» (kopotkas dopma): A- u b- rpynmsl, nepuoabl. PU3MUECKHU CMBICI
MOPSIIKOBOTO 3JIEMEHTA, HOMEpa Tepuojia, HoMepa TPyMHIbl (A SJIEMEHTOB A-
TPYIIII).

Crtpoenue aroma: siApo W AJIEKTpOHHAsE 000jo0ouka. CocTaB aTOMHBIX SEp:
MPOTOHBI U HEUTPOHBL. M30TONBI. 3apsin aTOMHOTO s/1pa, MacCOBOE YHUCJO, OTHO-
cuTenbHas atomMHasi Macca. CoBpeMeHHas (POPMYITUPOBKA MOHSITUSL «XUMUYECKUI
DIEMEHT.

DJIeKTpOHHAsl 000JI0YKA aTOMa: MOHITHE 00 YHEPreTUYECKOM YpOBHE (AJICK-
TPOHHOM CJIO€), €r0 EMKOCTHU. 3all0JIHEHHUE 3JIEKTPOHHBIX CJIOEB y aTOMOB 3JIEMEH-
TOB NIEPBOT0 — TpeThbero nepuoioB. CoBpeMeHHass (OpPMYyJIUPOBKA MEPUOIAYECKO-
ro 3aKOHa.

3HaueHue nepuoandeckoro 3akona. Hayuneie nocruwxkenuns .M. Mennenee-
BA: HCHPABJICHUE OTHOCUTEJIBbHBIX ATOMHBIX MAccC, MPEACKA3aHUE CYILECTBOBAHUSA
HEOTKPBITBIX 3JIEMEHTOB, MEPECTAHOBKH XWMHUYECKUX JJIEMEHTOB B IEPUOIHAYE-
ckou cucreme. JKusznb u gearenbHocTh .M. Menneneena.

JlemoHncTpanuu:



dusnyeckue CBOMCTBA MICIOYHBIX METAIOB. B3anmMoaencTBue OKCHIOB Ha-
Tpus, Maraus, Gpocdopa, cepsl ¢ BOJOM, UCCIEIOBAHNE CBONCTB MOJIYYEHHBIX TIPO-
IYKTOB. B3auMonencTBrue HaTpusi U Kainusa ¢ BoAou. OU3NYECKHE CBOMCTBA ralio-
reHoB. B3anmoielicTBue aJloMUHUS ¢ XJI0pOM, OPOMOM U HOJIOM.

Yacrtb 3. CTpoeHue BemecTna.

DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX 3J€MEHTOB. OCHOBHBIE BHUJIbl XHU-
MUYECKOU CBSI3U: KOBAJICHTHASI HEMOJIAPHAsI, KOBAJICHTHAs MOJIsipHAasi, HOHHas. Ba-
JIEHTHOCTD 3JIEMEHTOB B CBETE 3JIEKTPOHHOU Teopuu. CreneHs okuciienus. [IpaBu-
Jla OTIPE/ICJICHUS CTEIIEHEW OKUCIICHUS 3JIEMEHTOB.
JlemoHcTpanum:

CormocTaBieHne GU3NKO-XUMUYECKUX CBONCTB COCTMHEHHH C KOBAJICHTHBI-
MM 1 HOHHBEIMH CBSI3SIMH.



4. KANEHOAPHO - TEMATUMYECKOE NTAHMPOBAHME YPOKOB XMMWU B 8 KNNIACCE

(2 YACA B HEJIEJIIO).
Ne laTa npoBeaeHus Tema IIpumeyanue
n/n
I1aH paxr

1. 04.09. Paszgen 1. OcHOBHbIe TNOHATHA XUMHH (YpPOBeHb AaTOMHO-
MOJICKYJISIPHBIX TPeAcTABJeHN) 54 4aca. BBoaublii HHCTPYKTAK
no Th. Ilpeamer xumuu. BenjectBa 1 ux cBONCTBA.
§1 Bomp. 1-4 cTp. 6-7; Bomp. 5 — nUCHM.

2. Meroas! no3Hanus B xumui. §2, crpl1 Bomp.1,2 + TecToBble 3a1aHus

3. HNucrpykrax no Th. Ilpaktuyeckas padora Nel. [IpaBuna TtexHuku 6e30-
MAaCHOCTH IpU paboTe B XUMHUYECKOM kKaOuHeTe. O3HaKOMIICHHE C JJabopaTop-
HBbIM 000py0BaHueM. §3

4, Uuctele BemiecTBa U cMecu. CriocoOsl pa3aenenus cmeceit§4, sonp.1-5, crp.17

5. HNucrpykrax no Th. IIpakrudyeckas padora Ne 2. Ouncrka 3arpsa3HEHHOU
TOBapeHHO conu. §5, ynp.5-6, ctp.20

6. SIBneHus pu3nUecKue U XUMUYECKHUE.
VYcnoBrs BO3HUKHOBEHUS U T€UEHUS] XUMUYECKUX peakuuid. [IpuzHaku Xxumu-
YeCcKUX peakuui. §6, ctp. 24, Bomp. 1-3 + TecTOBBIC 3aJaHUS

7. ATOMBI 1 MOJIEKYJIBI, HOHBL §7, Bomp. 1,3,5,8, cTp 28 + TecToBBIE 3a1aHUs

8. BemecTBa MOJIEKYISPHOIO M HEMOJIEKYJSIPHOTO cTpoeHus. Kpucramimueckue
pemetku. §8, ctp. 32, Bomp. 1,3 + TecToBBIE 3a1aHUA

9. IIpocTeie U ciiokHBIE BelecTBa. XUMUUYECKUNA 2JIEMEHT. MeTaibl U HeMeTall-

ael. §9,10 Bomp.1,3 + Tectol cTp. 36




10. SA3bIk XMMUU. 3HAKH XUMHYECKUX AJ1eMEHTOB. OTHOCUTENIbHAS aTOMHAsl Macca.
§11, 12 Bomp. 1,3 + Tecthl cTp.41

11. 3aKOH MMOCTOAHCTBA cocTaBa BemecTB§ 13, Bomp. 2, cTp.46

12. Xumuueckue popmyibl. OTHOCUTENBHAS MOJICKYJIsSIpHAs Macca. KadecTBeHHBIIM
Y KOJIMYECTBEHHBIN cocTaB BemecTna. §14, Bomp. 2,3,4, ctp. 49

13. MaccoBas 10151 XUMHYECKOTO 3JIeMEeHTa B coenuHeHuu. §15, Bonp. 2,4 + tec-
ThI, cTp.53-54

14. BanenTtHocTh XuMHUUYeCKUX 371eMEeHTOB. OnpesiesieHue BaIEeHTHOCTU 3JIEMEHTOB
o gpopmynam OMHApHBIX coenuHeHni. §16, Bomp. 3,4 + TecTsl, cTp. 48

15. CocraBieHne XUMHUYECKUX (POpMYN OMHAPHBIX COEAMHEHHUM MO BaJECHTHOCTH.
§17, Bonp. 2,5,7, ctp.60

16. AToMHO-MoJeKygpHoe yuenue. §18, Bonp.2,3, cTp.62

17. 3akoH coxpaHeHus Macchl BemlecTB. §19, Bomp. 1, 4 + TecThl, cTp. 65

18. Xumndeckue ypaBHenus. §20, sonp. 3, 4, 6, ctp. 67-68

19. Tunsl xumuuecknx peakuui§21, sonp. 2,3, crp.71

20. [ToBTOpenue u 06061meHue mo teme «llepBoHavyaTbHBIE XUMUYECKUE TTOHITHS)
§1-21 mosTop., ynp. 5, ctp.58, ynp.4,ctp 60, ynp. 3, ctp. 67

21. Konmponvnaa paboma Nel no meme: «Ilepeonauansvhovle xumuue ckue nons-
muay». §1- §21 noBTopuTh

22. Kucnopon, ero o6miast xapakTepucTHKa U HaxoXkJieHue B npupoje. [lomydenue
KHCIIOpoJia U ero gusndeckue cporictead2?, somp. 1, 4, 6, ctp. 75.

23. Xumnueckue cporctBa kucinopona. Oxcuael. IIpumenenue. KpyroBopor ku-
ciopoja B npupoje. §23, 24 sonp. 4, 6, 7, ctp. 80

24. HNucrpykrax no Th. Ilpakrtudeckas padora Ne3. [lonyueHue u cBoiicTBa
kuciaopoaa. §25

25. O30H. Anotponus kuciaopoaa§26, somp. 1 + tectsl, ctp. 87

26. Boznyx u ero cocrtaB. 3ammTa aTMOC(HEPHOTO BO3IyXa OT 3arps3HeHus. §27,

Bomp. 1, 3, 4, ctp. 91




27. Bogopon, ero oOmias xapakrepucTuka U HaxoxkJeHue B mpupoje. [lomyuenue
BOZIOpPOJia U ero (U3NYECKHe CBOMCTBA. Mephbl O€30MMacHOCTH IpU paboTe ¢ BO-
noposioM§28, Bomp. 2, 4 + TecThl, CTp. 96

28. Xumuueckue cBoiicTBa Bogopoaa. [Ipumenenue. §29, Bonp. 3, 4, ctp. 101

29. HNucrpykrax no Th.IIpakruueckas padora Ned4. «Ilonyuenue Bogopona u
HCCIea0BaHue ero cBorcTB» §30

30. Bona. Meroabl onpeieneHus coctaBa BOJAbl - aHalu3 U cuHTe3. Bona B mpupo-
Jie ¥ CIoco0bI €€ ouncTKU. Adpanus Bojabl. §31, Bomp. 1, 4, 5, ctp.106

31. DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI.
[Tpumenenue Boasbl. §32, Tectsl, cTp. 109

32. Boga — pactBopurens. PactBopsl. HachlllieHHbIE U HEHACBILIEHHBIE PACTBOPBI.
PactBopumocTs BemectB B§33, Bomp. S + tectsl, cTp. 113

33. MaccoBas 105151 pacTBOpEeHHOro Bemectna. §34, Bomp. 4, 5, ctp. 116

34. Pemenne pacuetHsix 3amau «HaxoxxaeHrne MaccoBOM JOJIU pPacCTBOPEHHOTO Be-
IIECTBA B pacTBOpE. BhIumncienre Maccyl paCTBOPEHHOTO BEIIECTBA U BOJIBI JJIS
MIPUTOTOBJIEHUSI paCTBOpa OMPEIEICHHON KOHLEHTpauumn» §34 moBTop., 3a1a4u
7, 8,9 + tectol, cp. 117

35. HNucrpykrax no Th. Ilpakrtuyeckass padora NeS. [Ipurorosienue pacTtso-
POB coJiel ¢ onpeeIeHHOW MacCOBOM J0J1eH pacTBOPEHHOTo BenecTBa§3 s

36. [ToBTOpenue u 0606menHue no temam «Kuciaopony,
«Bomopon», «Boma. PactBopei». §22-35, 3amauu: 6 ctp.117, 4 ctp. 113, 2,
ctp.106

37. KourpoJsbHas padora no temam «Kuciaopon», «Bopopon», «Bona. Pacrso-
pbi». §22-35 noBTOPHUTH

38. Monb — enuHuILIa KOJIUYecTBa BemecTBa. MomsipHas macca. §36, Bonp. 3, 5 +
TECTHI, cTp.122

39. Brruucnenust no xumMuueckum ypaBaenusim. §37, somp. 1,2, crp.125

40. 3akoH ABoraapo. MomnspHsiii 00beM ra3zoB. §38.ctp. 126-127, Bomp. 1, cTp.
128

41. OTtHocuTenbHas WIOTHOCTH Ta30B§38,cTp. 127 -128, Bomp. 3, cTp. 128




42, OOBbemMHBIC OTHOIIEHHUS Ta30B MPU XUMUYECKHUX peaknusax§39, 3amaun 2, 3, cTp
130.

43. Oxcuppl: knaccudukaiysi, HOMEHKIATypa, CBOMCTBA, OJy4YeHUE, IPUMEHEHUE.
§40, Bomp. 2, 4, cTp. 135

44, I'aapokcunpl. OcHOBaHUs: KiaccudUKaIKMsa, HOMEHKIATypa, moiydeHue. §41,
Bonp. 2, 3ajnaya 3, crp. 139

45, XUMHUYECKUE CBOMCTBA OCHOBaHUM. Peakius HedTpanuzanuu. Okpacka UHIU-
KaTopoB B LIEJIOYHON M HEWTpasibHOH cpenax. IlpuMenenue ocHoBanuil. §42,
BoIIp. 2 + Tecthl, cTp. 144-145

46. AmMdoTepHbIe OKCHABI U THAPOKCUIBI. §43, Bomp. 4 + TecThl, cTp.148

47. Kucnorsl. Cocras. Knaccupukanus. Homenknarypa. [lonyuenue kuciort. §44,
Borp. 3, 3anaya 4, ctp. 152

48. Xumuyeckue cBoicTBa kuciaor§4s, somp. 3, 4, ctp. 155

49. Comu. Knaccudukanus. Homenknatypa. CriocoObl oaydeHus coeit
§46, Borip. 2, 3, ctp.160

50. CsaoiictBa conei§47,ctp. 161-162, Bonp. 1, 5, ctp. 164

51. I'enernueckas CBSA3b MEKIY OCHOBHBIMH KJIACCAMHU HEOPIaHMUYECKUX COEAMHE-
Huii§47,ctp. 163-164, Bonp.3, ctp.164

52. HNucrpykraxx nmo Tb. Ilpakruueckas paGora Ne6. Pemenue skcnepu-
MEHTAJIBHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKHX COEAMHE-
Huib» §48

53. IToBropenue u oGoOmeHue no Teme «BaxHeiIMe KJacChl HEOPTaHUYECKUX
coequHeHni» §40-47, yrip.2, cTp.164, pazodpath cxeMy, cTp. 162-163

54. KonTtpoabnas padora Ne3 no teme: «OCHOBHBIE KJIACChI HEOPTAHUYECKUX CO-
equHeHuY. §40-47 MOBTOPUTH

55.

Paznen 2. Ilepumoanyecknii 3aKOH M NMEPUOAUYECKAS CHCTEMA
xumn4yeckux 3jemeHToB .. MenneneeBa. Ctpoenune aroma. (7

yacoB) Knaccudukanus XuMUYeCKHX 3J1eMeHTOB. [IoHATHE O Irpymmax cXo-
HBIX 371eMeHTOB. §49, Bomip. 1, 3, 5 ctp. 171




56. [Tepuonuueckuii 3akon JI. 1. Mengeneesa. §50, Bomp. 2, 3amaya 3 + TECTHI,
ctp. 176

57. [Tepuoanueckas Tabauia XUMUYECKUX JIEMEHTOB (KopoTkas (gopma): A- u b-
rpynnsl, nepuoasl. §51, Bomnp. 3, tectsl, cTp.180

58. Ctpoenne atoma. CoctaB aTOMHBIX siep. M30Tonbl. XUMUYECKUI JIEMEHT —
BHJI aTOMa C OJMHAKOBBIM 3apsiioM sipa§S2, somp. 3 + rectsl, ctp. 184

59. Pacrnonoxxenue 37eKTPOHOB MO dHEpreTudeckuM ypoBHAM. CoBpeMeHHas Gop-
MYJIMPOBKA IEPUOINYECKOr0 3aKOHa TecT cTp 188
IToBTOpUTH
§52

60. 3HaueHue nepuoauyeckoro 3akoHa. Hayunsle noctmkenus [{. . Mennenee-
Ba§54, Bomp. 1, 3, ctp.190

61. [ToBTOpenue u o6obmeHne o TeMe: llepuonanyueckuii 3aK0H U epUOAUYECKAs
cucreMa xumudeckux aemeHToB J. . MenneneeBa. Ctpoenue atoma. §49-54,
Borp. 1, cTp. 188, Bonp.2, ctp184

62. Paznen 3. Crpoenme BemiecTBa. XUMH4YecCKasi CBsi3b. (7 u4a-
COB)DIIEKTPOOTPHIIATENBHOCTS XUMUYECKUX DJIEMEHTOB
§55, Bomp. 1 + Ttecrtsl, cTp. 193

63. KoBanenrtnas cBs3b. [lonsipHas u HenomsipHasi KOBaJEHTHbIE CBSI3U
§56, ctp.194-196 no nouuoii, Bomp. 2 (6, B), 3, cTp.198

64. Honnas cBsa3p§56, ctp. 196-198, Bonp. 4, ctp.198

65. BanentHOCTB M creneHb okucnenus. [IpaBuiia onpenenenus CTerneHen oKucie-
Hus 1eMeHToB§ 57, Bomp. 1, ctp. 202

66. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMKUES7 IOBTOP., Bomp. 2, cTp. 202

67. [ToBTropenue u 06061eHue o Teme: «CTpoeHHe BelecTB. XUMHUYECKas CBA3b)»
§55-57 noBTOpUTH., 3aga4a 3, ctp. 202, Tecthl cTp.193

68. Konrtpoabnas pa6ora Ne4d mo temam: «llepuonnueckuil 3aKk0H U NEPUOAU-

yeckasi cucteMa xuMuueckux sremeHToB J[. M. MengeneeBa. CtpoeHnne aroma.
Crtpoenue BeniecTB. XuMHU4YeCcKast CBsi3b» §55-57 MOBTOPUTH
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