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IlosicHuTeNBLHAA 3aNIHCKA

Pabouas nmporpamma o XMMuu JAj1s 8 Ki1acca COCTaBJIeHa Ha OCHOBE CIEAYIOIINX HOPMAaTHBHO-TIPABOBBIX U MHCTPYKTUBHO-METOAMYECKIX
JOKYMEHTOB:

-OenepanbHbiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepannny;

-DeepabHBINA TOCYAAPCTBEHHBIH 00pa30BaTENbHBINA CTAaHAAPT OCHOBHOTO 00IIET0 00pa30BaHus, YTBEPKICHHBIHN MprKazoM MHUHHCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 17.12.2010 Ne 1897 (nanee — ®I'OC ocHoBHOTrO 00111€T0 00pa30BaHus)

- [locTanoBnenue ['maBHOTrO rocyapcTBEHHOrO caHUTapHOro Bpaya Poccuiickoit denepanuu ot 28.09.2020r Ne28 «O6 yrBepxkaenun CanlluH
2.4.3648-20». «CaHuTapHO-3IUAEMHUOJIOIMYECKHE TPEOOBaHMsI K OpraHu3alusM BOCIHMTaHUSA U OOYUYEHHs, OT/AbIXA U 0370POBIEHUS AeTel U
MOJIO/ICXKU;

-DeepanbHBIN TIEpeUeHb YIeOHUKOB, PEKOMEHIOBAaHHBIX U JIOMYIIEHHBIX MUHHCTEpCTBOM NipocBetieHus Poccuiickoit @enepanuu no [pukasy
Munnpocsemienust Poccun ot 20.05.2020 No254,00IT HOO, OOIT OO0,00IT COO onobpennbix @eaepanbapiM HaydHO-METOAMYECKAM COBETOM TI0
y4eOHUKaM;

- O BHecenuu n3MeHeHuil B denepanpHblii epeueHs y4eOHUKOB, PEKOMEHIOBAaHHBIX U JOMYIIEHHBIX MUHUCTEPCTBOM MpocBelieHus: Poccuiickoit
®enepanuu no [Mpukasy Munnpocsenienust Poccuu ot 23.12.2020 Ne766,00IT1 HOO, OOIT OO0, OOIT COO onobpennsix denepanpasiv Hayuno-
METOJIMYECKUM COBETOM IO y4eOHUKaM;

- [Ipuxa3 Munucrepcta oOpa3oBanus 1 Hayku Poccuiickoii @eneparuu oT 14.12.2009 Ne 729 «O0 yTBepKACHUN NIepedHsl OpraHU3aluid,
OCYILIECTBISIOUINX U3/laHue Y4eOHBIX TOCOOMH, KOTOpPBIE JOMYCKAIOTCS K HCIIOJIb30BAaHUIO B 00pa30BaTEIbHOM IIPOLECCE B UMEIOIINX
rOCyJapCTBEHHYIO aKKPEIUTAIMIO M PEATU3YIOIMNUX 00pa3oBaTesIbHbIC TPOTrPaMMBbI 00IIIETO 00pa30BaHUs 00Pa30BATEIBHBIX YUPEKICHUIX) (C
W3MEHEHUSMH );

- [Ipumepnsbie paboune nporpammsl. [Ipeamernas nunus yueOnukos O. C. 'abpuensna, U. I'. Octpoymona, C. A. CnaakoBa. 8—9 kiacchl : yue0.
nocobue st o6mmeodpazosat. opranuzanuii / O. C. ['abpuensn, C. A. CnagkoB — M. : [IpocBemenue, 2019.

- YcrtaB MBOY COII Ne3 r. Jlonenka PocToBckoii o6nacTu;



- OcHoBHas oOpa3oBarenpHas IporpaMmma ocHOBHOro obmiero oopazoanust MbBOY COI Ne3 r. Jlonerka

- [Tonoxenne o CTPYKType, MOPSIKE pa3paboTKU U YTBEPKIECHUU padOUYUX MPOrpaMM YIeOHBIX MPEAMETOB (KypCOB) MEJAroroB B MyHUITUIATEHOM
010/ DKETHOM 00111e00pa30BaTEILHOM YUPEKICHUH cpeaHeit o0meoOpazoBarebHOM 1IKoie No 3 MyHHUITUITATLHOTO 00pa3oBaHus «ropoa JloHeky;

- Kanenmapueiit yueOHsb1ii rpaduk MbOY COII Ne3 r. Jlonenka
- YueOnsiit mman MBOY COII Ne3 r. Jlonenka PoctoBckoii obnactu Ha 2022 - 2023 yueOHbIN TOf

Xumus. 8 kinace. Yueonuk (aBropsl O. C. [N'abpuensn, U. I'. Octpoymos, C.A. Cnagkos).

B cooTBeTcTBUM € 3TUMH JOKYMEHTaMH OOYYarOIIMecs JOJDKHBI OBJIAAETh MPHUEMaMHU, CBSI3AHHBIMHU C OINPEICIICHUEM MOHSATHIA: OrpaHHMYMBATh
UX, OIHCHIBAaTh, XapaKTepH30BaTh M CPAaBHUBATh. TaK KaK XUMHS — HayKa OSKCICPUMEHTalIbHAs, OOy4arolIuecs IOJDKHBI OBJIAAETh TaKUMHU
MMO3HABATEIFHBIMU YICOHBIME JICHCTBUSMU, KaK 3KCIICPUMEHT, HAOIIOICHUEe, M3MEPEHHE, ONMCaHue, MOJICTTUPOBaHNe, TUTIOTE3a, BEIBOM. B mporecce
M3Yy4YEeHUs Kypca y 00y4aromuxcs MpoAoKalT (OPMUPOBATECS YMEHHUS CTAaBUTh BOMPOCHI, OOBSICHATD, KIaCCU(PUIIUPOBATH, CPABHUBATD, ONPEICIISATh
UCTOYHMKM HUHPOpPMALMU, MOIy4daTh M AHAJIU3UPOBaTh €€, TOTOBUTh HMH(OPMAIMOHHBIA TPOAYKT, IMPE3EHTOBaTb €ro MU BECTU JUCKYCCHUIO.
CrnenoBarenbHO, JEATENIBHOCTHBIA MOJIXOA B HU3YYEHHMHM XUMHM CIIOCOOCTBYIOT JIOCTHIKEHHIO JIMYHOCTHBIX, NMPEAMETHBIX M METalmpeIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.
B ocHOBY Kypca MoJI0KeHBI CIIeTyIOIIHe HAeH:
® MaTepHabHOE €IMHCTBO M B3aMMOCBSI3b OOBEKTOB U SBJICHUN IPUPOIbI;
® BCaAylad poJib TCOPECTHUYCCKHUX 3HAaHUH JJIsL 00BSICHEHUS H IMPOrHO3UPOBAHUA XHUMHUUYCCKHUX HB.]'IGHI/If/i, OII€HKHU HX HpaKTH‘IeCKOﬁ
3HaYHMOCTH;
® B3aMMOCBS3b KQUECTBEHHOM U KOJIMYECTBEHHON CTOPOH XMMUYECKHX OOBEKTOB MAaTEPUAIILHOTO MUPA;
® pa3BUTHUC XUMHYECKOH HAayKHM M MPOHU3BOJACTBO XUMHYCCKUX BCIICCTB W MATCPUAJIOB IJId YAOBJICTBOPCHUA HACYUIHBIX HOTpe6HOCTeI\/'I

4eJI0BEKa U 00IECTBa, PEIeHHs ITT00AIBHBIX MPOOJIEM COBPEMEHHOCTH;



® TCHETHYECKas CBA3b MEXK]y BEILIECTBAMMU.

OTH UAEH PEATM3YIOTCS B KypCce XMMHHA OCHOBHOH IIKOJIBI ITYTEM JOCTHXKECHUS CICAYIOUINX LeseH:

* opmuposanue y y9aluxcsi XAMUYECKOW KapTUHBI MUPA, KAK OPraHU4ECKON 4aCTU €T0 LIEJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI.

* Pazeumue 103HABATEIbHBIX UHTEPECOB, NHTEIUIEKTYAIBHBIX U TBOPUYECKUX CIOCOOHOCTEH ydaluxcs B MPOLECCE U3YUEHHS] UMU XUMHYECKON
HAyK{ U e€ BKJIaJla B COBPEMEHHBIM HayYHO-TEXHUYECKUN mporpecc; GopMupoBaHHe BaKHEHITNX JTOTMYECKUX OTEepanuii MbIIUICHUS (aHAJIN3, CHHTE3,
0000111eHNe, KOHKpeTH3allks, CpaBHEHUE U JIp.) B IpOIecce MO3HAHMUS CUCTEMbl BAKHEMIIMX MOHATHH, 3aKOHOB M TEOPHH O COCTaBe, CTPOCHUH U
CBOMCTBAaX XMMHUYECKUX BEILECTB.

* Bocnumanue yOeXIEHHOCTH B TOM, YTO IIPUMEHEHHUE TIOTYICHHBIX 3HAHUN U YMEHHIA 110 XUMHH SBISETCS O0BEKTUBHONH HEOOXOIUMOCTBIO IS
6e3omacHoil paboTHI C BEIIECTBAMH U MaTepHajaMy B OBITY ¥ Ha IPOM3BOJICTBE.

s [Ipoexmuposanue u peanuzayusi BBITYCKHUKAMH OCHOBHOM LIKOJIbI JIMYHOM 0Opa3oBaTeNbHON TPAaeKTOpUU: BbIOOp mpoduis oOyueHus B
cTapILel KoJe WK Npo(ecCHOHAIBHOT0 00pa30BaTENIbHOTO YUPEKICHHUS.

» Ograoenue KnoyesbiMu KomnemeHyusMu: y‘IC6HO—H03HaBaTeJIBHBIMI/I, I/IHCI)OpMaLII/IOHHLIMI/I, HCHHOCTHO-CMBICIIOBBIMHU, KOMMYHHKATHUBHBIMHU.

MeToanuyeckne 0COOEHHOCTH NMPENnoJIaBaHUuA Kypca XUMUH
[IpemyaraeMbrit Kypc OTJIIMYAETCS OT APYTHX KypCOB XMMHH JIJII OCHOBHOW IIKOJIBI, BKIIOUEHHBIX B DenepanbHblil TepedyeHb YYEOHHKOB,
HAIUYUEM BAINCHBIX MEMOOUYECKUX 0COOEHHOCmeEl.
1. Conepxanue ¥ MeTOAbI M3YYeHHUS] NMPeAJaraeMoro Kypca XMMHUHM I OCHOBHOW HIKOJbI OTBEYalT CTPYKTYPHO-AeSITeIbHOCTHOMY
noaxoay. OHu pa3paboTaHbl B COOTBETCTBHH C TEOPHEH MOATAMHOTO (OPMHUPOBAHMS YMCTBEHHBIX JEUCTBUH, MPEMIOKEHHOW OTEYECTBEHHBIM

ncuxoiiorom I1. 4. FaJlLHCpI/IHLIM, B KOTOpOf/'I BBIACIACTCA HCCKOJIBKO O3TaIlOB.



5

Oman co30anus OpUeHMUpPoOBOUHOU O0CHOBbL npedcmoswell oesmenvhocmu (OO/]). Ydammuecs MonydaroT HHGOPMAIUIO O LEJIH MPEICTOSsIICH
NeSTeIbHOCTH U €€ TpeIMeTe, Y3HAIOT, KaK U B KaKOW MOCIEOBATEIbHOCTH OHM JIOJKHBI BBIIOJHSATH OPUEHTALIMOHHBIC, UCHOJHUTEIbCKUE U

KOHTPOJIbHBIE ICUCTBHUS.

Bce nunmaktryeckue eqUHUIBI YIeOHBIX KHUT I 7—9 KIIACCOB HAYMHAIOTCS C IOCTAHOBKH 00Pa30BATEIbHOM MPOOJIEMBI, KOTOPAs PEIIAETCs B

Ipouecce N3y4YCHUA naparpa(ba Ha OCHOBE HMCHHO JCATCIIBHOCTHOI'O ITOAXO0AAa.

B 9 knacce npu n3ydyeHun xumMuu 3yieMeHToB B kauecTBe OO/ BeicTynaeT oOIIMiA MJIaH XapaKTEPUCTUKN METAJIIIOB, HEMETAJJIOB U MEPEXOIHBIX

9JICMCHTOB.

Oman @opmuposanus MamepuanbHol OesamenbHOCmy. YJalluecs BBITOIHSIIOT JCHCTBUS BO BHEIIHEH (opMe, CTalIKUBasICh C CaMUMH
peIMeTaMu WM MOJEISIMH: BBIIEISIOT MOJIOKUTEIBHOE U OTPHUIIATEIbHOE 3HAYeHHE KOHKPETHOTO0 XMMHUYECKOTO BEIIeCTBAa HIIM PEaKkiuu B cdepe
YeNOBEYECKONH MESATEIbHOCTH WJIM B OKPY)KAIOIIEM MHUpPE; ONPEACNsAIOT XapaKTepHble MPHU3HAKA COCTaBa HMIJIM CBOMCTB Ba)KHEHIIMX KIIACCOB
HEOPTraHUYECKNX COCIMHEHUM;, CaMOCTOSITEIbHO XapaKTepU3yIOT KOHKPETHBIE XMMHYECKHE SJIEMEHTHI, MPOBOMAT J1a0OpaTOpHBbIE M MPAKTHUYECKUE

pa6OTBI; TOTOBAT COO6H.[CHI/IH U MMPE3CHTaINU; OCYHICCTBIIAOT IMIPOCKTHYIO ACATCIBHOCTD I1O BBI6paHHOfI TCEMATHUKC.

Oman enewreti peuu. JleMcTBUs ydamuxcsi BepOalIM3ylOTCSI B YCTHOM WJIM NMUCHBMEHHOW peuYd, OHM IPOTOBapUBAIOTCA U YCBAaUBAIOTCS B
0000mEnHoM hopme. Tak, ydaniuecss 03By4HUBAIOT, KaKyl0 HHPOPMAITHIO HECET XUMUYECKasi CHMBOJIMKA: XMMHUYECKUE 3HAKH, XUMUYeCKHue GOPMYIbI U

YPAaBHEHUsI XUMUYECKON peaKkLny, CUMBOJIMKa [lepnoanueckoil cucteMsl XMMUYECKUX 351eMeHToB 1. 1. MeHeneesa.

Oman enympennei peuu. BepbanbHOe OCBOEHME JeMCTBUSA Npo ceds, MporoBapvBaHuEe omnepauuil nmpo ceds, 6e3 BHemHeil peun. [leiicTBue
penyuupyercs, Harmpumep, IMocje MPOBEAEHHOTO YYMTENEeM HHCTPYKTaka Iepesl NpPaKTUYeCKOM WM J1abopaTopHOW paboTON YYEHHUK JIOJIKEH
IIPOrOBOPHUTH €r0 MpO cels, 0CO3HATh €ro, BHYTPEHHE COTJIACUTHCSI C HUM WJIM BBIICHUTH HEMTOHSATHBIE MOMEHTHI; TO K€ MPOUCXOIUT MpH pedaexcuun
JUYHBIX JOCTHMKEHUM M BbIpaOOTKE IJIaHA MOBBIMIEHUS UX YpoBHA. OcoOyio BaXHOCTh 3TOT 3Tall UIPAeT MPU BBHINOIHEHUH YYEHHYECKOTO

HCCICA0BATCIIBCKOI'O IMPOCKTA.
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HHWI@pMOpLBaL;M}Z oelicmeus. HeﬁCTBHG CTaAaHOBUTCA BHYTPCHHHUM IIPOLECCOM, aKTOM MBICJIH, HeﬁCTBHCM B yMC. VYyeHnuk IEPEA BBIIIOJIHECHUEM
XUMHYECKOI'O SKCIICPUMCHTA HJIM PCIICHUSA pvaéTHOﬁ 3aJa4yu I10 (bOpMy.HaM U YpaBHCHHAM MBICIICHHO IPCACTABIACT MOCICA0OBATCIBPHOCTE CBOMX

I[CﬁCTBPIfI 110 p€ajin3alinun BI)Ipa6OTaHHOFO I1J1aHa.

2. TeopeTuyecKkue MOJIOKEHHS] KYypca XHMHH OCHOBHO# IIKOJIBI PACKPHIBAKTCS HA OCHOBE IIMPOKOr0 HCMOJIL30BaHUS B O0yYeHUH
XHMHYECKOr0 IKcrnepuMeHTa (J1a0OpaTOPHBIX OMBITOB M MPAKTHUYECKUX PA0OOT), B TOM YHCIE M TMPOBOJUMOTO B JIOMAITHUX YCIOBHUSX, a TAKKE
J€MOHCTPAIIMOHHOTO SKCIIEPUMEHTA, KOTOPBIH MOKA3bIBAET YUUTEIb.

3. PazBuTe HH()OPMAIMOHHO-KOMMYHUKATHBHOH KOMIIETEHTHOCTH 00y4arommxcsi: oOpalieHre K pa3inyHbIM HUCTOYHUKAM XUMHUYECKOU
nH(OpMaNUY, MOATOTOBKY HH(OPMAIIMOHHOTO MPOIYKTa W €ro MPE3CHTAlHsS, YMEHUE BECTH JUCKYCCHIO, OTCTaMBATh CBOI TOYKY 3pPCHHS U
KOPPEKTHPOBATh IMO3UIIMIO HA OCHOBE aHAIIN3a aPTyMEHTOB YYACTHUKOB JIUCKYCCHUH.

4.MeTanpeaIMeTHBIH XapaKkTep coJep:KaHUsl Y4eOHOI0 MaTepuasa: pealu3anus CBA3CH ¢ MpeaMeTaMHu He TOJIBKO €CTECTBEHHO-HAyYHOTO
LUKJIA, HO ¥ C UCTOpUEH, TUTepaTypoOii, MUPOBOI Xy10)KECTBEHHOMN KYIbTYpPOM.

5.IIpakTHKO-OPHMEHTHPOBAHHASI 3HAYUMOCThL OTOOpa y4eOHOr0 COAEpP:KAHMS: CBSI3b M3y4yaeMOro MaTepuana C XU3HbIO, ()OpMHUPOBAHUE
IKOJIOTHYECKON TPAMOTHOCTH INMPH OOpPANIEHUH ¢ XUMHUYCCKUMH BEIIECTBAMHU, MAaTepUAIAMH U TPOIECCaMH, OTBEYAOIIMMH TPEOOBAHUSM TPABIII
TEXHHUKHU 0€30MacHOCTH MpH paboTe B XUMUYECKOM KaOuHeTe (71a0b0opaTopri) U MOBCETHEBHOM KU3HHU.

6. JJocTu:keHusi TpeIAMETHBIX, MeTAaNpeIMeTHbIX M JIMYHOCTHBIX Pe3yJbTATOB TMOCPEACTBOM CTPYKTYPUPOBAHHS 3aJaHU TO
COOTBETCTBYIOIIUM PyOpUKaMm:

«IIpoBepbTe CBOU 3HAHU;
«[TpumeHuTe CBOM 3HAHUNY;
«Mcnonp3yiTe TOMOIHUTENBHYIO0 HHPOPMALIUION;

«BpIpazute CBOE MHEHUEY.



O01mas xapakrepucTuKa y4eOHOro npeamera
IIpenyaraemas paboyast mporpaMma o XMMHHU PacKpbIBaeT BKJIaJ y4eOHOro mpeaMeTa B JOCTH)KEHHUE 11eJIeil OCHOBHOTO 0011ero oopazoBaHus U
oIpeiesIAeT BaKHEHIIue coepKaTelbHble IMHUY [TpeIMeTa:
e  «Bewecmeo» — B3aUMOCBSI3b COCTaBAa, CTPOEHUS, CBOWCTB, IIOJYyYEHUS U IPUMEHEHMS BEILIECTB U MAaTEPUAIIOB;
o «Xumuueckasn peakyus» — 3aKOHOMEPHOCTHU IPOTEKAHUS U YIIPABIEHUS IPOLECCAMHU MTOJIyYE€HUS U IPEBPAILCHUS BELLIECTB;
o «Xumuueckuii A3vlk» — OINEPUPOBAHUE CHUCTEMOW BaXXHEWIIMX XMMUYECKHUX IOHATHH, BJaJeHHME XUMHUYECKOM HOMEHKIATypod Hu
CHUMBOJIMKOH (XMMHYECKHMMHU 3HAaKaMH, (popMysiaMHi U ypaBHEHHUSIMHU);
o «Xumus u dHcuzHb» — COOJIIOJICHUE MIPABUI XUMHUECKOW 0€30MacHOCTH NP OOpallleHUH C BELIECTBAMH, MaTepUalaMUd M XUMHUYECKUMHU
IpolrieccaMy B MOBCETHEBHOM JKU3HU U HA TIPOU3BO/ICTBE.

Kypc opueHTMpoBaH Ha OCBOEHHE OOYYaAIOUIMMHCS OCHOB HEOPraHMYECKOW XMMHMHM W KpPaTKOE€ 3HAKOMCTBO C HEKOTOPHIMHU MOHATHUSMU U
00BEKTaMU OPraHUYECKON XUMUH.

B coxepxxarenbHOM nMHUU «Bewjecmeo» pacKphlBae€TCsl yY€HHE O CTPOCHHU aTOMa M BEIIECTBAa, COCTaBe M KJIACCH(PHUKAIMKU XUMHUYECKUX
BELIECTB.

B coxepxxarenbHOM MMHUN «Xumuueckas peakyus» PacKpbIBaeTCs yYeHHE O XUMHUYECKUX Ipolieccax: KiaacCu(UKaus XMMUYECKUX peakuid 1
3aKOHOMEPHOCTH HX MPOTEKaHMs; KAaueCTBEHHAas M KOJUYECTBEHHAs CTOPOHBI XMMHYECKHX IPOLECCOB (pacuéThl MO XUMHYECKUM (opMmynaMm u
YPaBHEHUSIM XUMHYECKHUX PEAKIIH).

B conepxxarenbHOl nMHUN «Xumuueckuil A3u1k» HOPMUPYIOTCS YMEHUS YYaIlIMXCsl Ha3bIBaTh BEIIECTBA MO (OpMyaM U COCTABIATH (POPMYIIBI
[0 UX Ha3BaHMSAM, 3alHCHIBATh YpaBHEHHs pEaKIMil M XapaKTepu3oBaTh UX, pacKpbIBaTh WH(POPMAIHMIO, KOTOPYIO HECET XMMHUYECKasi CUMBOJIMKA, B
TOM YHCJIe BbIpaKEHHAs U B TaOJIMYHOM QopMme (Tmeproaudeckasi cucTeMa XUMHUYECKUX 3JIEMEHTOB . Y. Menneneesa, Tabnuia pacTBOPUMOCTH
BELIECTB B BOJIE); MCMOJb30BaTh CUCTEMY XUMHUYECKHX IOHSATUH U OMUCAHUS XUMHUYECKUX OOBEKTOB (RJIIEMEHTOB, BEIECTB, MaTepUaloB M

MIPOIIECCOB).



B copepxarenbHOM TUHUM «XuMus u JCU3HBY PACKPHIBAIOTCS JIOTHUECKHUE CBS3U MEXIY CBOMCTBAMH, MPUMEHEHUEM, MOJTYYCHUEM BEUIECTB B
1a00paTOPHBIX YCIOBHSX M Ha MPOU3BOJACTBE; (HOpMHpYETCs KyJIbTypa O€30MacCHOTO U IKOJOTMYECKH TPaMOTHOTO OOpalleHHs] ¢ XUMHUYECKUMU

00BEKTAMU.

B kypce 3HaunTeNnbHas POJIb OTBOJUTCS XUMHUYECKOMY SKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX paboT H JIaOOPaTOPHBIX OIBITOB, (PHUKCAIIUU
U aHaJIM3y X PE3yJbTaTOB, COOIOJCHUIO HOPM U IIPaBUJ 0€30MacHON paboThl B XUMUYECKOM KaOuHeTe (J1abopaTtopun).
Peanu3anus nporpamMMsl Kypca B Iporiecce 00ydeHHs O3BOJIUT 00y4aroIIMMCS TIOHSTh POJIb M 3HaYE€HHE XUMUH CPEAN APYTHX HAYK O MPUPOJE,

T. €. paCKpbITh BKJIad XUMHUU B (I)OpMI/IPOBaHI/Ie LICJIOCTHOM eCTeCTBCHHO-HaquOﬁ KapTUHBLI MHpaA.



MecTo npeamMera B yueOHOM IJIaHe
®denepalibHbII rOCyAapCTBEHHBIM 00pa3oBaTeIbHBIN CTAHIAPT MPEAYCMATPUBAET U3YUYECHHE Kypca XMMHUHU B OCHOBHOM IIKOJIE KaK COCTaBHOM

qaCTu Hpe,Z[MeTHOﬁ obnactu ((ECT€CTBCHHO-HayLIHBIe MPEaAMETEBD.

Kypc paccunTan Ha 00s3aTesIbHOE U3YUCHHE IpeaMeTa B 00bEMe 68 yueOHbBIX 4acoB 10 2 Yaca B HEJEII0 B 8Kiaccax.

[IpennaraeMslii Kypc XOTS U HOCUT OOIIEKYJIBTYPHBIH XapakTep M HE CTaBHUT 3aJlady MPOPECCHOHATHHON MOATOTOBKH O0YYarOMINXCs, TEM HE

MEHEE IMO3BOJISIET KM ONPEICITUTHCS C BEIOOPOM PO UIIsi O0OYUICHHSI B CTapIIIeH MIKOJIE.

JII/I‘IHOCTHbIe, METANIPEAMETHLIC M IIPEAMETHBIC PE3YJIbTAaThl 0CBOCHHUA KypCa XUMHUHU
IIo 3aBCPIICHHUIO KypCa XUMHU HA 3TAIIC OCHOBHOI'O OGHICFO O6p330BaHI/I$[ BBIITYCKHUKH OCHOBHOM IIIKOJIEI JOJIKHBI OBJIaJACTh CICAYHOIINMHA

pe3yjibTaTaMu:

1. JInyHOCTHBIE pe3y/IbTAThI:
1) ocosnanue cBo€il STHUYECKON MPUHANIEKHOCTH, 3HAHUE NCTOPUU XUMUU U BKJIa/la POCCUICKOM XMMUYECKON HAyKH B MUPOBYIO XUMHUIO;

2) popmuposanue OTBETCTBEHHOTO OTHOILIEHUS K MO3HAHUIO XMMHUH; TOTOBHOCTH M CLIOCOOHOCTH yYallluXCsl K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO Ha

OCHOBC U3YUYCHHBIX (I)aKTOB, 3aKOHOB U TeOpI/Iﬁ XHUMHUHU,; OCO3HAHHOT'O BBI60pa " IIOCTPOCHUC I/IH,Z[I/IBI/IIlyaJIBHOﬁ 06p3.30BaTeJIBHOI>'I TPACKTOPUU;
3) gbopmupoeaﬁue LIEJIOCTHOM eCTCCTBeHHO-HaquOﬁ KapTUHBI MHpa, HEOThEMJIEMOM YaCThIO KOTOpOﬁ SABJIICTCA XUMHUYCCKAA KapTHHA MHPA;

4) o61aoeHue COBPCMCHHBIM SA3bIKOM, COOTBCTCTBYIOIIUM YPOBHIO Pa3BUTHA HAYKU U O6H_ICCTBCHHOI>'I MPAaKTUKH, B TOM YHUCJIC U XUMHUYCCKUM;
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5) 0C60€HUe COLUAJIbHBIX HOPM, IIpaBUJI ITIOBCACHMA, poneﬁ n (bOpM COHH&J’IBHOﬁ KHM3HHU B COLMUYME, INPUPOIAEC U YacCTHOH JKW3HM Ha OCHOBE

9KOJIOTHYECKOH KYIbTYphI U O€30IMaCHOTO OOpAIIEHUs C BEIIECTBAMHU U MaTepUAIAMH,

6) ¢popmuposarue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHMH CO CBEPCTHHKAMHU U B3pPOCIBIMHU B Mpoliecce 00pa3oBaTelbHOM, 0OIIECTBEHHO

HOHCSHOﬁ, y‘IC6HO—I/ICCJIe,I[OBaTeJIBCKOI>'I, TBOp‘lCCKOﬁ " JpYyrux BUAOB ACATCIIBHOCTH, CBA3AaHHBIX C XUMHEH.

2. MeTanpeaMeTHbI€e pPe3yJIbTAThI:
1) onpedenenue nenelr COOCTBEHHOTO 00yUEHHS, TOCTAHOBKA U ()OPMYITMPOBAHUE JUISI €0t HOBBIX 33/a4;
2) nnanuposanue yTeil JOCTHKEHUS JKEIAEMOT0 Pe3ysbTaTa 00yu4eHHs XUMHH KaK TEOPETUIECKOTr0, TaK M KCIEPHUMEHTAIBHOTO XapaKTepa;

3) coomHeceHue CBOHX HeﬁCTBHﬁ C INUIAHUPYEMbIMH PE3YyJIbTaTaAMU, ocyujecmejieHue KOHTPOJIA CcBOCH JACATCIIBHOCTH B IMPOHCCCEC IOCTHIKCHUA
pe3yibTara, onpedeﬂelme CII0CO00B JeicTBUI IIpU BBIIIOJIHCHUHN Ha60paTOpHBIX " IMPAKTHYCCKUX pa60T B COOTBCTCTBHUU C IIPpaBUJIAMU TEXHUKU

0C30IMaCHOCTH;
4) onpedenenue UICTOYHUKOB XUMHUYECKOW MHPOPMAITUH, TTOTyYSHHUE U aHAIN3 €€, CO3aHne HH(POPMAITMOHHOTO TIPOIYKTA U €T0 MPE3CHTAIHS;

5) ucnojibzosarnue OCHOBHBIX HHTCIUICKTYAJIbHBIX onepauﬂﬁ: dHaJIn3a U CHUHTEC3ad, CpABHCHHUA U CUCTEMATU3aAllHuHU, 0606H_ICHI/IH U KOHKpCTHU3aAllHUH,
evlsisiernue NMPUINHHO-CICACTBCHHBIX CBSI3CH U nocmpoerue JOTMYCCKOro pacCy:KACHUA W YMO3AKIHOUYCHUA (I/IHIIYKTI/IBHOFO, ACAYKTHUBHOTO U IIO

aHaJlOFI/II/I) Ha MaTepuajic¢ CCTCCTBCHHO-HAYYHOI'0 COACPIKAHUA,
6) YMmeHue co31aBaThb, IPUMCHAIATL U HpeO6pa3OBBIBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXEMBbI AJId pCHICHUA y‘-IC6HBIX M MMO3HABATCJIBHBIX 3a1a4,

7) popmuposanue n pazsumue KOJIOTHUESCKOTO MBIIUICHUS, YMEHHE MPUMEHATHh €T0 B TI03HABATEIHbHON, KOMMYHHUKATUBHON, COITMAIBHONU MPAKTUKE

1 IpoheCcCUOHATILHON OpUEHTAIINH;
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8) eenepuposanue uaek u onpeaeneHre CPeACTB, HEOOXOAUMBIX JUIS UX PeaTH3allHH.

3. IIpeameTHBbIE pe3yabTaThl:

1) ymenue o0003HauUaTh XMMUYECKUE BJIEMEHTHI, Ha3blBaThb MX M XapaKTepU30BaTh Ha OCHOBE IIOJIOKEHUs B mepuoauyeckoi cucreme JI. W.

Menneneena;

2) cﬁopMyﬂupoeaHue HN3YUCHHBIX MOHSATHH: BCIICCTBO, XUMHYCSCKHI 9JICMCHT, aTOM, MOJICKYJId, HOH, KaATHUOH, aHUOH, IMTPOCTOC U CIIOKHOC BCIICCTBO,

XUMHYCCKad pC€aKluys, BUAbI XUMUYCCKUX pCaKIII/Iﬁ U T.II.,

3) onpedeﬂeﬁue 110 (bopMynaM COCTaBa HCOPIraHNMYCCKUX U OPraHUYCCKHUX BCIICCTB, BAJICHTHOCTH ATOMOB XHMMHUUYCCKUX IJICMCHTOB HWJIM CTCIICHU HUX

OKHCJICHUS;
4) nonumanue NHPOPMAIUH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (POPMYJIbI U YPABHEHUSI,;

5) yMeHuemaccuqbuuupoeamb IMMPpOCTBIC (MeTaHHBI, HCMCTAaJLJbI, 6J'IaFOpOI[HLIe Fa3BI) 1 CJIOXKHBIC (6I/IHapHBIe COCOAUMHCHUSA, B TOM YHCJIC U OKCHUJBI, a

TAKIKC TUAPOKCHUABI — KHCJIOTBI, OCHOBAHW, aM(I)OTepHBIe TUAPOKCUIABI — U COJ'II/I) BCIICCTBA,

6) dopmynuposanue NEPUOTUYECKOTO 3aKOHA, 00BsACHeHue CTPYKTYpbl U MHPOpPMALUU, KOTOPYIO HECET MepHOoAMYEecKas CHUCTeMa XMMHUYECKHX

sanemenToB /. 1. MenaeneeBa, packpvimue 3Ha4€HUS IEPUOJUIECKOTO 3aKOHA,
7) ymenue xapaxmepuzo8ams CTPOCHUE BEUIECTBA — BHJIbI XMMHUYECKUX CBSI3€M M TUIbI KPUCTATUIMUECKUX PEHIETOK;
8) onucanue CTpOEHUs aTOMOB XMMUYECKUX 3JIEMEHTOB € OPSIKOBBIMU HOMepamMu 1—20 u 26, omobpadsicenue ux ¢ TOMOILBIO CXEM;

9) cocmaenerue (1)OpMy.TI OKCHUA0B XUMUUYCCKHX 3JIEMCHTOB U COOTBETCTBYIOIINX UM 'HJAPOKCHUIOB;
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10) Hanucanmue CTPYKTYpHBIX (POPMYIT MONEKYISPHBIX COEAMHEHUNW U (OPMYNIBHBIX €IUHHUI] MOHHBIX COEJUHEHHH [0 BAJIEHTHOCTH, CTEHEHU

OKHMCJICHHA UK 3apiay MOHOB;

11) ymernue qbopMyﬂupoeamb OCHOBHBIC 3aKOHBbI XHMMHHU: IMMOCTOAHCTBA COCTaBa BEIIECCTB MOJICKYJIIPHOI'O CTPOCHHUA, COXPAaHCHHSA MACChbl BCIICCTB,

3aKOH ABOTaIpo;
12) ymenue ¢oopmynuposams OCHOBHBIE MOJOKEHHSI ATOMHO-MOJIEKYJISIPHOTO YYCHHS U TEOPUU SJIEKTPOIUTHUECKOHN JAUCCOIMAIINH;
13) onpeodenenue mpu3HaKoOB, YCIOBUM MPOTEKAHUS U MPEKPAIICHUS XUMUYECKUX PEAKIIUA;

14) cocmaeiernue MOJICKYIIAPHBIX ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ, IMOATBCPKAAOIINX O6H_II/IG XMMHUYECKHE CBOMCTBA OCHOBHBIX KJacCOB

HEOPraHMYECKUX BEIIECTB U OTPAXKAIOIIUX CBSI3U MEXKY KJIaCCaMU COSIMHECHHIA;

15) cocmaenenue ypaBHEHUH peakiyii ¢ y4aCTHEM 3JIEKTPOIUTOB TaKKe B HOHHOM (opme;

16) onpeodenenue Mo XUMUYECKUM YPaBHEHUSIM MPUHAIJICKHOCTH PEAKIIMH K OTIPEIeIEHHOMY TUITY WJIH BUAY;

17) cocmagnenue ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI C MOMOLIBIO0 METO/Ia SJIEKTPOHHOTO OajaHca;

18) npumernenue MOHATUN «OKHCIICHUE» U «BOCCTAHOBIICHUE) JIJIsI XapaKTEPUCTUKUA XUMUUYECKUX CBOMCTB BEIIECTB;

19) onpeodenenue c TOMONTBIO KAYECTBEHHBIX PEAKIIMH XJIOPUI-, CYIb(haT- U KapOOHAT-aHMOHOB U KaTHOHA aMMOHUS B PaCTBODE;
20) 0b6vAcHeHue BIUSIHUS Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIH;

21) ymeHue xapakmepuzoeams IMOJTOKCHUC METAIJIOB U HEMETAJIJIOB B HepnonnquKoﬁ CUCTEME DJICMECHTOB, CTPOCHUC HMX aTOMOB M KPHUCTAIOB,

oOuiue Gpusnveckre U XMMHUYECKHUEe CBOMCTBA;

22) 06wsacHeHue MHOTOOOPAa3us TPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOIINH C YKa3aHUEM €€ TPUUNH;
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23) ycmanognenue pazavuuuid THIPO-, MHPO- U IEKTPOMETAIUTYPTHH U WILIIOCMPUPOSAHUe ITUX PA3IUYUA MPUMEpaMu IMPOMBIIUICHHBIX CIOCOO0B

IMMOJIYYCHHA MCTAJIJIOB,

24) ymernue oasamuv oOITyI0 XapakTepucTuky 31eMeHToB I, II, VIIA rpynm, a Takke Bogopoaa, KUCIopoaa, a3ota, cepsl, hochopa, yriepoaa, KpeMHUs
1 00pa30BaHHBIX MMM MPOCTHIX BEIIECTB U BAKHEUIIUX COCTUHEHHH (CTPOCHHE, HAXOXKICHHE B MPHUPOJE, MOITyYCHHE, PU3NICCKUE U XUMUICCKHE

CBOICTBA, IPUMEHEHUE);
25) ymerue onucvléams KOPPO3UIO METAILIOB U CITOCOOBI 3aIITUTHI OT HEE;

26) ymernue npou360()umb XUMHUYCCKUC paCLIéTI)I C HCHIOJH30BAaHHEM MOHITUM «MaccoBas HOJS BEIISCTBA B CMECH», «KOJIMYCCTBO BCIICCTBA»,

«MOJISIPHBIN 00bEM» 110 hopMyTiaM U YPaBHEHHSIM pEaKLUii;
27) onucanue CBOUCTB M MPAKTUYECKOTO 3HAUCHUS U3YYCHHBIX OPTaHUYECKUX BEIIECTB;
28) gvinonnenue 0003HAYCHHBIX B IPOTPAMME SKCIIEPUMEHTOB, pacHnO3HA8AHUE HEOPTAHUYECKUX BELIECTB 110 COOTBETCTBYIOIIUM MPU3HAKAM;

29) cobniodenue npaBua 0e30MacHOM pabOThl B XMMUYECKOM KaOuHeTe (J1abopaTopun).
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Conep:kanue Kypca XuMUM
8 KIIACC

HavaabHble NOHATHA M 3aKOHBI XUMHH

Tema u BemecTBa. CBOMCTBA BEHIECTB. DTAIOHHBIE (M3UYECKHUE CBOMCTBA BEIIECTB. MaTepHalibl 1 MaTepuaioBeieHue. Pojib XUMUU B JKM3HU

coBpeMeHHOro obmiectBa. OTHOLICHHE O0IIECTBA K XUMHU: XeMOPHIUS U XeMOPOOHs.
MeTOZIBI HN3YUCHUSA XUMHUU. Ha6JIIOI[€HI/Ie. 3KCHCpI/IMCHT MOI[GJ'II/IpOBaHI/IG. MO[[eJ'II/I MaTCpHraJIbHbIC U 3HAKOBBIC UJIM CUMBOJILHBIC.

I'a3bl. H(I/II[KOCTI/I. TBép,Z[bIe BelecTBa. B3anMubie nepexoabl MCKAY arpCraTHbIMHU COCTOSHHAMU BCIICCTBA: BO3TOHKaA (CY6J'II/IMaI_II/I$I) n

ZIGCY6JII/IMaIII/I$I, KOHACHCAIHWA U UCIIAPCHUEC, KPUCTAJIM3alW U IJIABJICHUC.

dusnueckue sBieHus. YucTole BelecTsa U cMecu. ['oMoreHHsle U reteporeHHble cmecu. CMecu razoo0pasHele, xujakue u TBEpasie. CrocoOsl
pasfesnieHus cMeceil: NeperoHka, WM JUCTWUIALUSA, OTCTauBaHuE, (UIbTPOBAHME, KPUCTAJUIM3ALUs WJIM BbIIAapUBaHUE. XpomaTorpadus.

ITpumeHeHHe 3THUX cITOCOOOB B TaOOPAaTOPHOM MPaKTUKE, HAa TIPOU3BOJICTBE U B OBITY.

XUMHYECKHUE 3JIEMEHThI. ATOMBI U MOJIEKYJIbI. [IpocThie U ClloKHBIE BellecTBa. AJUIOTpONUs Ha mpuMepe Kuciopoaa. OCHOBHbBIE MOTOKEHUS

ATOMHO-MOJIEKYJISIPHOTO yueHHMs. FIoHbI. BemecTsa MONEKYJIIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHMUS.

3HaKu (CUMBOJIBI) XUMUYECKHX 31eMeHTOB. MH(popMalins, KOTOpyro HECYT 3HAKU XUMUYECKUX 3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUN HEKOTOPBIX
XMUMHUYECKHX 3JIeMeHTOB. [leproanueckas Tabnuna XuMuieckux 3nemMenToB Jl. 1. MenzeneeBa: KOpOTKONEPUOHBIN U JUTMHHOTIEPUOIHBIN BapUaHTHI.

[lepuons! u rpymmel. ['naBHas u nobouHas noarpynmnsl, Wik A- u b-rpynnel. OTHOcHUTENbHASI aTOMHAas Macca.

XUMUYECKHUE (I)OpMy.l'ILI. Hupexcel u KOB(I)(I)I/II_II/ICHTBI. OtHocuTenbHaAs MOJICKYJIApHasA Macca. MaccoBass [0 XHMHYECKOIO JJIEMEHTa B

coeauHeHun. MHpopmanus, KOTOPYIO HECYT XUMUYECKUE (POPMYIIBI.
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Banentnocts. CTpykTypHBIe HOpMYIbl. XUMUYECKUE 3JIEMEHTHI C TIOCTOSIHHON M NMEPEMEHHON BaJIGHTHOCTHIO. BbiBOA (hOpMyIbI coeqMHEHUS
o BasieHTHOCTH. OmpeseneHne BaJIEHTHOCTH XUMUYECKOro 3JieMeHTa no (opmyse BemiectBa. CocTaBieHHe Ha3BaHUN COCAMHEHM, COCTOSIINX W3

ABYX XUMHUYECKUX 3JICMCHTOB, I10 BAJICHTHOCTH. 3aKOH IOCTOSHCTBA COCTaBa BCIIIECTB.

Xumudeckue peakuuy. PeareHTsl u mpoayKTsl peakuuu. I[Ipu3Haku XUMUYECKUX peakUui. Y CI0BUS UX IIPOTEKaHUsS U IPEKpalleHus. Peakuun

ropCHUA. :‘)KBOTepMI/I‘IeCKI/IC 1 DOHAOTCPMHUUYCCKHUE PCAKINU.

3aKOH COXpaHEHHS MAacChl BEIIECTB. XHUMHUYecKHe ypaBHeHHsA. CoCTaBlIeHME XHMHUYECKHX ypaBHeHUH. MH)opmarus, KOTOpyro HecETr

XUMHYCCKOC YPAaBHCHUC.

Knaccugukanuss XMMHYECKHX pEaKIUil M0 COCTaBy M YHCIY PEareéHTOB M MPOJYKTOB. THIIBI XMMHYECKHX peakiuid. Peakuuu coenuHeHHS,

pasiokeHus, 3aMelnieHns 1 ooMeHa. Karanusaropsl u katanus.
JdemMoHcTpauuu

e Komnekius marepuanoB U U3AEIUN U3 HUX.

e Mopaenu, ucnonb3yeMble Ha ypokax (pU3uKu, OMOJIOTHH U reorpaduu.

e OOBEMHBIE U MIAPOCTEP’KHEBBIE MOIEITN HEKOTOPBIX XUMUYECKHX BELIECTB.

e Monenu KpUCTAJUINYECKUX PEIIETOK.

e Cobupanue npubdopa A MOIyuyeHHs ra3a U MpoBepKa ero repMeTHYHOCTH.

e Bosronka cyxoro jipaa, Hoa Wik HapTaIHHA.

e ArperaTHble COCTOSTHUS BOJIBI.

e Paznenenue 1ByX HECMEIIMBAIOIIMXCS )KUJIKOCTEH ¢ MOMOUIBIO AETUTEIbHON BOPOHKH.
e JluctumnsTop u ero pabora.

e VYcraHoBKa JUIsl puabTpoBaHus U €€ padboTa.



e VYcraHOoBKa /s BeIapuBaHus U e€ paboTa.

e Komnekius ObITOBBIX TPUOOPOB AJist GUIBTPOBAHUS BO3AYyXa.

e Paznenenue Kpacsiero BeniecTsa guomacrepa ¢ IoMOLIbI0 MeTo/1a OyMa)XXHOH XpoMaTorpagum.

e Moenu alIOTPOITHBIX MOIU(UKAIIMIA YTIEPOaa U CEPHI.

e IlomyueHnue 030Ha.

e TIloprpers: U. §I. bepuennyca u JI. . Menneneesa.

e KopoTKonepuoaHblii U JUIMHHONIEPUOAHBIA BapuaHThl nepuoandeckoil cucremsl /1. 1. Menneneesa.
e KoHCTpyupOBaHHE IIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYIL.

e Amnnapar Kunma.

e Paznoxenne Ouxpomara aMMOHHSI.

e ['opeHue cepbl U MAarHUEBOM JICHTBHI.

e [loprperst M. B. Jlomonocosa u A. JI. JlaByasse.

e  OnbIThI, WITIOCTPUPYIOIIHNE 3aKOH COXPAHEHHUS MaCcChl BEUIECTB.

e T'openue ocdopa, pacTBOpeHHE MIPOAYKTa TOPEHUS B BOJIE M UCCIIEOBAHHUE MTOJYYEHHOTO PACTBOPA JIAKMYCOM.
e B3anmoneicTBHE COMSIHOU KUCIOTHI C IIMHKOM.

e Tlomyuenne rugpokcuaa menu(ll) u ero paznoxkeHue npu HarpeBaHUU.

JlabGopaTropHbie ONBITHI
* O3HaKoOMJIEHHE C KOJUIEKIIHEeH J1a0b0paToOpHOil MOCY/IbI.

* [IpoBepka repMeTHYHOCTH MpUOOpa /IS MOTYUEHHS ra30B.
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* O3HaKOMJIEHHE C MUHEpaJIaMH, 00pa3yOUMHU TPaHUT.

* [IpuroroBiieHne reTepOreHHON CMECH MOPOIIKOB CEPBI C JKEIE30M U UX pa3JeJICHHUE.

* B3anmoseiicTBre pacTBOPOB XJIOPUIOB M HOAMIOB KaJIHs C paCTBOPOM HHUTparta cepedpa.

* [Tonyuenue ruapokcuaa meau(Il) u ero B3auMoaeiicTBHE ¢ CEPHON KUCIOTOH.

* BzaumoseiicTBue pacTBopa CoJibl ¢ KUCIOTOM.

» [IpoBepka 3aK0oHa COXpaHEHHsI MACChl BEIIECTB Ha MPUMEPE B3aUMOCHCTBHS IIETOYH C KHCIOTOM.

» [IpoBepka 3aKoHa COXpaHEHHs MACChl BEIIECTB Ha MPUMEpPE B3aUMOIeHCTBHS 1ET04H ¢ cobto kene3a(lll).

* Paznoxenue nepokcuia BOI0poaa ¢ moMoIbio okcuaa mapranma (IV). 11. 3amenienue xene3oM MeIu B METHOM KYyIOpPOCE.
IIpakTyeckune padoThI

1. [IpaBuinia TeXHUKHU 0€30MTACHOCTH U HEKOTOPHIE BUIBI paOOT B XUMHUYECKOH T1abopaTopuu (KaOMHETE XHUMHUH).

2. HaGmroieHue 3a ropsiiei CBe4ou.

3.AHanu3 noyBkl (aHaNOr padboThl «OUNCTKA MOBAPEHHOMN CONMY).

17
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Ba:xxHelimmue NMpeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECCTB. KoaundyecTBeHHBIE€ OTHOIIEHUSI B XUMHMH

CocraB Bo3ayxa. [lonarre 06 00BEMHOI 101€ ((Pp) KOMIIOHEHTA TPUPOTHON ra30BOM cMecH — Bo3ayxa. Pacuér oObEMa KOMITOHEHTA Ta30BOM

CMECH T10 er0 00BbEMHOI J10J1e 1 HA000POT.

Kucnopon. O3o0mn. [Tonyuenue kucnopona. Codupanue u pacro3HaBaHUE KHUCI0po1a. XUMHUECKHUE CBOMCTBA KUCIOPOAa: B3aUMOJICHCTBHUE C

MeTaJlJlaMH, HEMETaJlJIaMU U CJIO’KHBIMM BelliecTBaMu. [Ipumenenue kucinopoaa. KpyroBopor kucioposia B Ipupoe.

OKCI/II[LI. O6pa30BaHHe Ha3BaHUM OKCHJOB IO UX (bopMynaM. CocraBneHue CI)OpMYJ'I OKCH OB I10 NX HAa3BAHUAM. Hpe,[[CTaBI/ITeJ'II/I OKCHIOB: BOJa

U YTJIEKHUCIIBIN a3, HeTaléHas U3BECTb.
Bonopoa B mpupoae. uznueckrne 1 XUMUYECKHE CBOMCTBA BOAOPOA, €r0 MOJYYEHUE U IPUMEHEHHUE.
Kucnotsl, ux coctaB u ux kinaccuduxanus. Munukaropsl. Tabnuna pacrBopuMmoctd. CepHasi U COJIsiHasi KUCJIOThI, UX CBOMCTBA U IPUMEHEHHUE.
Conu, ux coctaB 1 Ha3BaHus. PacTtBopuMocTsh coseil B Boje. [IpencraBurenu coneid: xyopu1 HaTpusi, KapOoHaT HaTpusl, pocdaT KanbLUsL.

ITocTostnnas ABoranpo. Kommuectso Bemectsa. Mounb. Monsipaas macca. KpaTHble eMHNLIBI M3MEpPEHNs KOJINYECTBA BEIECTBA — MUJUINMOJIb

" KWJIOMOJIb, MUJIJIMMOJISIPHAA U KHUJIOMOJIAPHAsA MaCcChbl BEIICCTBA.
Pacuérsl ¢ nucnonb3oBaHNEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS Maccay, «IIOCTOSSHHas ABOTapo».
3akoH ABorazpo. MomnspHblil 006EM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTH Ta3a Mo IPyromMy rasy.
KpaTHble e1MHUIIBI H3MEPEHUST — MUJUTUMOIISIPHBINA U KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.
Pacuértel ¢ ncrnonbp30BaHHEM MOHATHI «KOJIUYECTBO BEUIECTBAY, «MOJISIPHAS MACCay, «MOJIIPHBIA 00BEM Ta30BY», «IHCIO ABOTAJAPOY.

I'mapocdepa. KpyroBopoT Boabl B ipupojie. PU3nuecKue 1 XMMUYECKHE CBOMCTBA BOJbI: B3aUMOJICHICTBHE C OKCHIaMHU.
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OCHOBaHI/IH, HuX COCTaB. PaCTBOpI/IMOCTB OCHOBaHUI B BOJC. H3menenue OKpaCKU MHJIUKATOPOB B IIEIOYHON cpeac. Hpe,Z[CTaBI/ITCJ'II/I IIeI0YCH:

TUAPOKCUABI HATPUA, KaJIUA U KAJIbI U,

PactBoputens u pactBopéHHOe BemiecTBO. PactBopnl. PactBopenme. I'mapatel. MaccoBas nons pacTBOpEHHOTO BemiecTBa. Pacyérsl,

CBSI3aHHBIC C MCIIOJIB30BAaHUEM TTOHATHS «MacCOBas JI0JIs PACTBOPEHHOTO BEIIECTBAY.
JemoHCcTpauMu

e OmnpeneneHue coepxKaHus KUCIOPO/Ia B BO3AYXE.

e [lomydeHue KUCIOpPOAA PA3IOKEHUEM IIEPMAHTAHATA KAJIMs U MIEPOKCH/Ia BOJOPOAA.
e CoOupaHue METOJIOM BBITECHEHHS BO3/1yXa U BOJBI.

e Pacno3HaBaHu€ KUCIOPOJA.

e [‘openue mMaraus, >kenesa, yriisi, cepsl U Gpocdopa B KHCIOPOJIE.

o Kouiekus OKCUIIOB.

e [lonydyenue, cobupaHue u pacro3HaBaHUE BOJIOPOJA.

e ['openue Bogopona.

e BsaumoneiictBue Bojoposa ¢ okcuaom Meau(Il).

e KouteKius MUHEpaJIbHBIX KHACIIOT.

e [IpaBmio pa3zbaBieHus: CEpoOil KUCIOTHI.

e Kouteknus cosen.

e Talnuia pacTBOPUMOCTH KHCJIOT, OCHOBAaHHI U COJel B BOJE.

e Hekoropble MeTaIbl, HEMETAJIIBI U COEUHEHMS C KOJTMYECTBOM BEILIECTBA, PABHBIM 1 MOJIb.

e Mogaenb MOJIAPHOT'O 00BéMa F8.3006pa3HLIX BCIICCTB.
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e KoieKkusa OCHOBaHUM.

JlaGopaTopHbIe ONBITHI
* [TomyTHEHHE N3BECTKOBOM BOJIbI TP MPOIMYCKAHUU YIIIEKUCIIOTO Ta3a.
* [Tomyuenue Boopoa B3auMOJICUCTBUEM IIMHKA C COJITHOW KUCIIOTOM.
* PacriozHaBaHue KUCIIOT C OMOIIbIO HHIUKATOPOB.
 3MeHeHne OKpacku MHAUKATOPOB B IIEJIOYHOM Cpejie.
» O3HaKOMIIEHHUE C MpenapaTaMy JIOMAaIllHeH WIH IKOJIBHOM alTeyKu: pacTBOPaMHU MEPOKCH A BOJIOPOIA, CHUPTOBOM HACTOMKHU MOJa, aMMHUAKA.
IIpakTnyeckue padoThl
4. [lonydenue, coOMpaHue U paclio3HaBaHUE KUCIOPOAA.
5. [lonyuyenue, coOupanue u pacrno3HaBaHUE BOJOPOA.

6. [IpuroroBneHue pacTBopa C 3a/laHHON MacCcOBOM J10Jiel pacTBOPEHHOTO BEILIECTBA.

OcHOBHBIE KJIACChI HEOPraHnIe€CKUX coeUHEeHU
O606H_ICHI/IC CBeJICHUI 00 OKCHIax, ux Knaccn(bnxaunn, Ha3BaHUAX U cBoMcTBax. CiocoObl MOJIYUYCHHUA OKCUJ0B

OcHoBaHusl, UX Kiaccuukamus, Ha3BaHUS W CBOMCTBA. B3ammonelcTBHE ¢ KHUCIOTaMH, KHCIOTHBIMH OKCHJIaMHU U coJsiMU. PasziokeHue

HEpAacTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOTy4YeHUs OCHOBAaHUH.
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KI/ICJ'IOTBI, Hux KJ'IaCCI/I(bI/IKaHI/Iﬂ KU Ha3BaHUHA. O6H_[I/Ie XMMHYECKHE CBOMCTBA KHCIOT. B3aI/IMO,Z[eI>'ICTBPIe KHCJIOT C MCETalllaMu.
BHGKTpOXI/IMI/I‘IeCKI/Iﬁ paa Hapr[}KeHI/Iﬁ METAJJIOB. BBaHMOﬂCﬁCTBI/Ie KHUCJIOT C OKCHAaAMHU MCTaJIJIOB. BSaHMOHeﬁCTBHC KHCJIOT C OCHOBAHUsIMHU —

peakmus HeluTpanu3anuu. BzanmoseiictBue Kucior ¢ coysimu. [lomydenrne 6€CKUCIOPOIHBIX U KUCIOPOCOACPKAIIMX KUCIIOT.
Conu, ux Kiaccudukanus u cBoiicTBa. B3anmoencTBre comeit ¢ MetajiiiaMu, 0OCOOCHHOCTH 3TUX peakiuid. BzaumoaeicTBue cosieit ¢ CoMsIMH.
I'enernueckue psapl MeTauia 1 HeMeTaiia. ['eHeTuueckas CBsi3b MEXKy KJlacCaMU HEOPTaHMYECKHUX BEIIECTB.

JlaGopaTopHbie ONBITHI

* B3aumopeicTBre OKCHIa KalabIys C BOJOM.

* [IoMmyTHEHHE N3BECTKOBOM BOJBI.

* Peakuus HeUTpaM3aLum.

* [Tonyuenue runpoxcuna meau(Il) u ero B3anMoelicTBrE ¢ KUCIOTOM.

* Paznoxenne ruapoxcuna meau(Il) mpu narpeBanuu.

» B3anMoeiicTBHE KUCIOT ¢ METaJlJIaMH.

* B3anMo1efiCTBHE KUCIIOT C COJISIMHU.

* O3HaKOMIICHUE C KOJUICKI[UCH COJICH.

* B3aumoneiictue cynbdara menu(Il) ¢ sxenesom.

* B3auMoielficTBHE COJIEN C COISIMH.
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* ['eHeTnueckas cBsA3b MEKIY KilacCaMH HEOPraHUYECKUX BELIECTB HA IPUMEPE COSIMHEHUMN MEH.
IIpakTnyeckune padorTnl

7.Pemienue OKCIICPUMCHTAJIBHBIX 3aJla4d 110 TCME «OCHOBHBIE KJIACCHI HCOPTaHNYCCKUX COGI[I/IHCHI/If/'I».

Ilepuoauyeckuii 3aK0H M epUoOANYECKasi cMcTeMa XuMUYeckux jieMeHToB . . MenaeneeBa. Ctpoenne aroma

EcrecTBeHHBIC CeMEMCTBA XMMHYCCKHUX DJICMECHTOB: HICJIOYHBIC W HICIIOYHO3EMCIIbHBIC MCTAJJIbl, I'aJIOTCHBI, WHCPTHLIC (6JIaFOpOI[HI)I€) rassnl.

AmpoTtepHOCTh. AM(POTEpHBIE OKCHJIBI U TUAPOKCH IBL. KOMITIIEKCHBIE COIH.
Otxpeitue 1. . MeHaeneeBbIM NEPUOAUYECKOrO 3aKOHA U CO3JaHUE UM IIEPUOANYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB.

ATOMBI KaK (hopMa CyIIeCTBOBAHUSI XMMHYECKHUX AJIeMEHTOB. OCHOBHBIE CBEJICHHS O CTPOSHUHU aTOMOB. J[0Ka3aTenbCTBa CIIOKHOCTH CTPOCHUS

atoMoB. OnbIThl Pesepdopaa. [lnanerapHas Mosienb CTpOEHUS aTOMA.

CocTaB aTOMHEIX AACP: NPOTOHBI, HCi/JITpOHBI. OtHocuUTeNbHAs aTOMHas Macca. B3auMoCBSI3b MOHATHI «IPOTOH», «HGﬁTpOH)), «OTHOCHTCIIbHAsA

aTOMHas MaccCa».

Muxkpomup. DnekTpoHsl. CTpOEHHE IEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX 1eMeHTOB 1—20. IloHATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM

YpOBHE.

H3otonpl. ®U3NYECKUI CMBICI CHUMBOJIUKU HCpHOI[PI‘-ICCKOﬁ CHUCTCMBEI. COBpCMCHHaﬂ (I)OpMyJII/IpOBKa NepuoaANYCCKOro 3aKOHa. HN3meHeHus

CBOMCTB 2JIEMEHTOB B nepruoaax U rpyumax Kak (I)yHKI_II/IH CTPOCHUS BJICKTPOHHBIX 000JI0YEK aTOMOB.
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XapaKTepI/ICTI/IKa QJICMCHTa-METalllZla U 3JIEMCHTAa-HEMETAJlJIa 110 UX ITOJIOXKCHHIO B HCpHOI[H‘lGCKOfI CHCTEME XHUMHUYECCKHUX JJICMCHTOB II n.

Menpeneena.

JdemMoHcTpauuu

Paznuunbie hopmbl TaOIHI] TEPUOTNIECKON CHCTEMBI.

e  MogenupoBaHue MOCTpoeHUs nepuoandeckoi cucremsl [. . Menaeneena.
e Mojenu aTOMOB XHUMHYECKUX 3JIEMEHTOB.

e Mojenu aTOMOB 3J1€MEHTOB 1—3-r0 mepuooB.

JlabopaTropHbie ONBITHI

® HOJ'Iy‘lCHI/IC aMCI)OTCpHOl"O TUAPOKCHU A 1 UCCICAOBAHUEC €TO CBOMCTB.

XumMuueckasi cBaA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuumn

HonHas xumuueckas cBs3b. MOHBI, 00pa3oBaHHbIE aTOMaMH METaNIOB W HeMeTauloB. Cxembl 00pa3oBaHMsS MOHHOW CBSI3M Uil OMHApHBIX
coenquHeHnl. oHHBIE KpUCTAJUIMUECKHUE PEIETKH M (U3NYECKHE CBOMCTBA BEUIECTB C 3TUM TUINOM pemmérok. [lonarue o dopmynbHON eauHMIe

BCIIICCTBA.

KoBaneHntHas xuMudeckast CBsi3b. DIEKTPOHHBIE U CTPYKTYpHBIEe (hopmyibl. [lonarue o BanentHocTH. KoBaneHTHast HenosipHas cBs3b. CXxeMbl
o0pa30BaHMs KOBAJIEHTHOW CBSA3M JUIsl OMHAPHBIX coeluHEeHU. MoseKyIsipHble U aTOMHbIE KPUCTAJUIMUECKHUE PEIIETKH U CBOMCTBA BEIIECTB C 3TUM

TUIIOM PEILIETOK.
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:‘)J'IeKTpOOTpI/IHaTeJIBHOCTI). PHI[ QJICKTPOOTPULATCIIBHOCTH. KoBanenTHas ImoJIApHass XHUMHYECKas CBA3b. I[I/IHOJ'IB. CxeMbl 06p330BaHI/IH
KOBaJICHTHOM HOHﬂpHOfI CBA3HU AJIA 6I/IHapHI)IX COCHHHGHHﬁ. MOJ'IGKy.]'IHpHBIe U AaTOMHBIC KPUCTAIIIMYCCKUEC peH_IéTKI/I U CBOMCTBa B€IIECCTB C 3TUM

TUIIOM PEIIETOK.

Meramnueckass XMMUYeCKasi CBsi3b U METaJUIMYEcKasi Kpucrauimueckas pemérka. CBOWCTBAa BEIIECTB C 3TUM TUIOM pemiéTok. Enunas

nprupoaa XUMHYCCKUX CBsI3EH.

Crenenp okucinenus. CpaBHEHHE CTETIEHW OKHCICHHUS W BaleHTHOCTH. [IpaBmia pacuéra creneHeld OKHCICHHS 1O (GOpMyliaM XUMHYECKUX

COE€IUHEHUN.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC peaKkuunu. OHpCIlGJIGHI/IC CTCIICHCH OKUCIICHHS IS 9JICMCHTOB, 06pa3y101111/1x BCIICCTBA pa3HbIX KJIACCOB.
Peakuuu wmoHHOTO oOMeHa U OKHCIHMTEIbHO-BOCCTAHOBUTEIbLHBIE pCaKIu. Oxuciurellb " BOCCTAHOBUTCJIb, OKHCJICHHC M BOCCTAaHOBJICHUC.

CocraBieHne ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH METOIOM AJIEKTPOHHOTO OaaHca.

JdemMoHcTpanuu

Buneogparments! u cnaiiibl «loHHasE XUMHUYECKast CBA3b.

e Komrekuus BemecTB ¢ MOHHOM XUMHUYECKOH CBS3bIO.

e Mojienu HOHHBIX KPUCTANINYECKHUX PEIIETOK.

e BuneodpparmenTs u cnaiipl «KoBajieHTHas XUMUYECKas CBS3bY.

e Kosuteknus BemecTs MOJIEKYJIIPHOTO K aTOMHOI'O CTPOCHHUSL.

e Mojenu MOJIEKYIISIPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PEIIETOK.

e BuaeodpparmeHTsl u cnaiiipl «MeTaanueckass XMMHUUECKas CBSI3b.
e Komneknus «MeTaisl ¥ CIIaBbD.

e BsaumopeilicTBue IIMHKA C CEPOM, COMSTHOM KUCIOTOH, XjIopuaoM meau (II).



e [‘opeHne MarHus.
e B3saumoneicTBUE XJOPHOM U CEPOBOIOPOAHOMN BOIBI.

JlabGopaTopHbie ONBITHI

* 3roroBnenue Moieli, WITIOCTPUPYIOIICH CBOMCTBA METAJIIMYECKOUN CBA3U
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TemaTn4eckoe IJIAHUPOBAHHE

8 KIIACC

(2 4 B HEIEMIO, BCETO 68 1)
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Home JlaTa Hara

p OcHOBHOE CoepKaHHe XapakTepucTHKa OCHOBHBIX BU/10B

ILian. dDakr.
ypoka Tema ypoka AesITeJIbHOCTH yYaimxcs (Ha YpoBHe
ypoka yueOHBIX J1eiicTBHI)
n/n
HavanbHble NOHATHSA U 3aKOHBI XUMuH (20 4)
1 [Ipeamer xumumu. Tema wu BemectBa. CBoiicTBa BemiecTB. | O0vsicHAmMb, UYTO TnpeaMeroM  uzydenus | 2.09

Ponp xumun

B )KXU3HU YCIOBCKa

DTajoHHblEe (U3NYECKUE CBOWCTBA BEIIECTB.
Matepuaiibl Y MaTepuaioBe/ICHHE.
Xumudeckue sABIeHUS. Ponb XMMHU B JKU3HH
OTtHolenue

COBPEMEHHOTO oOmiecTna.

o0riecTBa K XUMHUM: XeMopmIns 1 xemopoOus.

JemoncTpanuu. Kosuiekus marepuaioB u

U3JeIni U3 HUX.

JlabopaTopHusblie onbIThl. 1. O3HaKoMIIEHNE

XHUMHUN ABJIAKOTCA BCIICCTBA, HUX CBOICTBA H

IIPEBPAILCHHUS.

Paznuuams Tena u BC€IICCTBA, BCIICCTBA U

MaTcpHraJibl.

Yemanasnusamo MMPUIUHHO-CIICACTBCHHBIC
CBA3U MCXKIAY CBOMCTBaMH BEIIECCTB U HX

MMPUMCHCHUCM.

Xapakmepusoeamb MMOJIOKHUTECIIbHYIO )51
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C KOJUIEKLIMEH 1abopaTOpHOI MOCYAbI

OTpULATCIIBHYIO POJIb XHMMHH B JKH3HHU

COBpPEMEHHOI'O 06H_IeCTBa.

ApzyMeHmupoeaMb CBOIO IIO3MIHUIO IIO

OTHOIICHUIO K XeMOprmu u xeMohoouu

MeTtonabl

XUMHNHU

W3yYCHUS

Meroast wu3ydenuss xumuu. HaGmronenue.

OxcnepuMeHT  MopenupoBanue.  Mogenu
MaTepHajibHble (BEILECTBEHHbIE) U 3HAKOBbIE

(cUMBOJIbHBIE).

Jemoncrpanmuu. Mojenu, UCIOJIb3yeMble Ha
ypokax Qu3uku, OWoNorMH U Treorpaduu.

OObEéMHBIE W IIAPOCTEP)KHEBbIE  MOJIETHU
HEKOTOPBIX XUMHYECKHX BelecTB. Mojenu

KPUCTAJUIMYECKUX PELIETOK

Xapakmepuweamb OCHOBHBEIC METO/bI

HU3YUCHUSA CCTCCTBCHHO-HAYYHbIX JUCIUIIINH.

IIpusooums ipuMepbl MaTepUATBHBIX U
3HAKOBBIX, WM CUMBOJIbHBIX, MOJIETICH,
MCIOJIb3YEMBIX Ha YpoKax (GU3NKHU, OMOJIOTHI

u reorpaduu.

Cobupamp 00bEMHBIE U IIAPOCTEPIKHEBBIE

MOZCIIN HEKOTOPLIX XUMHUYCCKUX BCUICCTB

7.09
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ArperaTHble I'azpr.  XKuakoctu.  TBEpable  BewmectBa. | Pasauyams TPU  arperatHblx  coctosiHud | 9.09
COCTOSIHUS BellecTB | B3auMHble mnepexojpl BeLIeCTBa M3 OJHOTO | BEIECTBA.
arperaTHOroO COCTOSIHUS B JPYroe: BO3TOHKA
Yemanasnusamo B3aMMOCBSA3b MEXIY
(cyOnumarust) u aecyonumanus, KOHISHCAIUS
arperaTHIMM  COCTOSIHUSIMM Ha  OCHOBE
Y UCTapeHue, KPUCTAILTU3AIIMS U TIaBJICHHE.
B3aMMHBIX [1€PEX0I0B BEUIECTBA.
HMemoncrpanuu. CobOupanue mnpubopa ans
Hnniocmpuposams ~ B3aUMHBIE  T1EPEXObI
MOJlyueHUsT Taza W TpOBEpKa  €ro
BEILIECTB ITPUMEPaMHU.
repMeTH4HoCcTU. Bo3roHnka cyxoro Jibaa, uoaa
win  HadranmuHa. ArperatHele  COCTOsIHHsA | [Habaiooams XUMMYECKUH DSKCHEPUMEHT U
BOJIBI. denamys BBIBOJIbI HA OCHOBE HAOJII0IeHUI
JlaGopatopuble omnbIThl. 2. IIpoBepka
TEPMETUYHOCTH Tpubopa s TOTydSHHS
ra3oB
llpakxmuueckas [IpaBuna TeXHUKK OE30MACHOCTH M HEKOTOphIe | Pabomams ¢ 1ab0opaTopHbIM obopynoBanueM | 14.09
paboma 1 BUJBl PabOT B XUMHUECKOH J1abopaTOpuu 1 HarpeBaTeJIbHbIMA npubopamu B
(kabuHEeTEe XUMUN) COOTBETCTBUU C IIpaBUJIAMH TEXHUKHU
0€30MacHOCTH.

Bvinonnsame mpocTedlie MaHMIYISLUH C
71a00paTOPHBIM 000py/JI0BaHUEM: C

J'Ia60paTOpHLIM mITaTUuBOM, CO CHHpTOBKOfI
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Jlomawinuti

oKcnepumenm

Haburonenue 3a ropsiieit cBe4oi

Boinonnsame 6e30nacHbIE B JOMaIIHUX
YCII0OBUAX 3KCIICPUMCHTHI, IIPOBOAHUTDH

HaOJIIOJICHUS 32 TOPSIIEH CBEUOH.

Ogopmnsims OTYET O TIPOJEIIAHHON paboTre ¢
HCII0JIb30BAaHUEM PYCCKOTO (POJIHOr0) s3bIKa

U sA3bIKa XUMHNHU

duznueckue
SIBJIEHUS] — KaK
OCHOBA Pa3/ICIICHUS

cMecell B XUMHUH

®uznyeckue sBiaeHusA. Yucrele BelIecTBa U
cMecu. ['OMOreHHble U IeTEpOreHHBIE CMECH.
Cmecu ra3o00pa3Hble, >KHIKHE H TBEPIBIC.
Crioco0Bl pa3feneHus CMecei: eperoHka, win
JUCTWUIALMS, OTCTauBaHue, (QUIBTPOBAHHE,
KpUCTAJIIIN3aLuUs WIN BBIIIAPUBAHHUE.
Xpomarorpadus. [Ipumenenue »Tux cnocoOoB
cMecel B

pazzenenus nabopaTtopHOi

MPAKTHKE, HAa IPOU3BOJICTBE U B OBITY.

JleMoOHCTpaLUK. Paznenenue IBYX
HECMEILIUBAIOIIMUXCA KUIAKOCTEN C IOMOIIBIO
JIETUTENIbHOW BOPOHKHU. JIHCTHILIATOPp U €ro
pabora. YcraHoBka il (UIBTPOBAHUS U €&
pabota. YcTaHoBKa [js BbIIapuBaHUs U €€

pabota. Komekuusi ObITOBBIX MPHOOPOB ISt

Paznuuamo (1)I/ISI/I‘IGCKI/I6 n XHMHUYCCKHC

SIBJICHHSI, YUCTHIC BEIIECTBA U CMECH.
Knaccupuyuposams cmecu.

Ilpugooums TpUMEPHl CMECeH, HMEIOIINX

Pa3IMIHOC arp€raTHoC COCTOAHUC.

Ycemanasnueams ~ NPUYUHHO-CIIEACTBEHHBIE
CBi3HU MC)KI[y (1)I/ISI/I‘I€CKI/IMI/I CBOIZCTB&MI/I
u criocobamMu  ux

KOMIIOHCHTOB CMECH

paszeneHusl.

Pasznuuams cnocoObl  pa3ieneHus cMmecew,
ONnuUCHIBaAMb W 0XAPAKMEPU308bl8amb — UX

MPAKTUYICCKOC 3HAUYCHUC

16.09
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bunbTpoBaHU Paznenenue

BO3ayXxa.
Kpacqauero BCuIcCTna q)HOMaCTepa C IIOMOIIBIO

MeTo1a OyMakHOM Xpomatorpadumu.

JlabopaTopusbie ombITbl. 3. O3HaKoMIIeHHE

C MUHEpaJIaMHy, 00pa3yomuMu IPaHUT.

4. [IpurotoBreHne  TeTEPOreHHON  cMecHu

IMOPOIIKOB CEPBI C JKCIC30M U UX pa3aCIICHUC

Ipaxmuueckast

paboma 3

AHaIu3 1MOYBEI

Pabomamu ¢ nabopaTtopHbiM 000pyI0BaHEM

U HarpeBaTeJIbHBIMU npubopamu B
COOTBETCTBUU C MpaBUIaMH TEXHUKHU
0€30I1aCHOCTH.

Buvinonaname MIPOCTEHIINE MIPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
000opy/sOBaHUEM:  BOPOHKOH,  (UIBTPOM

U CIIUPTOBKOM.

Habnooams 3a cBOWCTBAMHM BEIIECTB U
HpeBpaI]_[eHI/IHMI/I, HpOI/ICXO)ISIHII/IMI/I C

B€IICCTBaAMU.

Onucvliéams XUMHUYECKUHN OKCIICPUMCHT C

MOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKa H

21.09
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SI3bIKA XUMHU.

ﬂ enamo BBIBObI 110 pe3yiibTaTaM

IIPOBEAEHHOIO SKCIIEPUMEHTA

ATOMHO- XUMHUYECKUE IIIEMEHThl. ATOMBI U MOJIEKYNbL. | OO0bACHAMb, UYTO TAKOE XUMHUYECKUN 23.09
MOJIEKYJISIPHOE ITpocThie M cOKHBIE BeUlecTBa. AJUIOTPONMS | JIEMEHT, aTOM, MOJIEKYJa, aJUIOTPOIHSs, HOH.
yUEHHUE. Ha  [pumepe KHCII0pO/1a. OcHoBHbIE
Pa3znuuamsb ipocThle U CIOXKHbBIE BEIIECTBA,
XuMHuecKue HOJIOKEHHUS aTOMHO-MOJIEKYJIIPHOTO yYEHHS.
BELIECTBAa MOJIEKYJISIPHOTO U
AJIEMEHTBI Honbl.  BemectBa  MOJNEKYJISIPHOIO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
HEMOJIEKYJISIPHOT'O CTPOEHHUS.
Ycemanaenueams npUUMHHO-CIIEICTBEHHbIE
JdeMoHcTpanuu. Moaenn — aJuIOTPOIHBIX
CBSI3U MEX/Y COCTAaBOM MOJIEKYJ U
Monupukanuii yriepona u cepsl. Ilomyuenue . .
CBOWCTBaMHM aJNIOTPOITHBIX MOAUDUKALUI
030Ha
KHCIIOpO/Ia.
Dopmynuposams OCHOBHbIE TOJIOKEHUS
aTOMHO-MOJIEKYJIIPHOTO yUEHUS
3HaKM XUMHUYECKHX | 3HaKU (CHMBOJIBI) XHMUYECKUX DJJIEMEHTOB. | Haszwvieams U 3anucvléams 3HaKU XuMudeckux | 28.10

OJICMCHTOB.

Wudopmanus,  KOTOPYHO  HECYT  3HAaKH

XUMHUYCCKUX 9JICMCHTOB. OTHUMOIIOTHS

Ha3BaHUM HEKOTOPBIX XUMHUYCCKUX 3JICMCHTOB.

JleMoOHCTpALIUH. Hoprpetst WM. 4.

DJICMCHTOB.

Xapaxmepuzosams WHHOPMAIUIO, KOTOPYIO

HECYT 3HAKHU XUMHYCCKUX IJICMCHTOB.
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bepuennyca u 1. 1. Menneneesa.

ObwscHamob OTUMOJIOTHYCCKUEC Hadajia
Ha3BaHUM XHUMHYECKHX DJJIEMEHTOB M WX

OTACJIBHBIX I'PYIIII.

IIepnonnueckas
Tabiuna
XUMHYECKHUX
JJIEMEHTOB

I W

Menneneesa.

[Tepuoanueckas Tabuia XUMHAYECKUX
3JIEMEHTOB . n. Menneneena:
KOPOTKOTICPHOIHBIA ¥ JNTMHHOIEPHOIHBII

BapuaHTthl. [lepuonel m rpynmnel. ['maBHas u
noOouHass mnoArpymnmnsl, win A-u b-rpynmnsl.

OTHOCHUTENBLHAsA aTOMHAas Macca.

KopoTkonepronuplii ¥ JJIMHHONEPUOIHBII
BApUAHTHI IepuoAndeckoi cucremsr JI. H.

Meuneneena

Onucvbleams CTPYKTYPY MEPUOIUUECKOM
TaOIUIBI XUMHYECKUX d1eMeHToB J[. 1.

Meuneineesna.

Pasznuuams KOpOTKONIEPUOIHBIN U
JUTMHHOTIEPUOIHBIN BapUAHTHI

nepuoanueckoit cucremsl J1. 1. MenneneeBa

30.10
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10 XUMHUECKHE XUMHYECKUE (hopMyIbIL. Nupekcsl u | Omobpasicams COCTaB BEIIECTB C MOMOIIBIO | 5.70
hopmyIbI KOA(QUITUEHTHI. OtHOCUTENbHAS | XUMUYECKHUX (HOPMYII.
MOJIEKyJsipHass ~ Macca.  MaccoBast  A0is
Pasznuuams vaaekcs 1 KOYPPUIUEHTHI.
XUMHYECKOTO  3JIEeMEHTa B  COCIUHEHUHU.
Wudopmanus, KOTOPYHO HECYT XHUMHUECKHe | [{axoOumb OTHOCUTENBHYIO MOJEKYISIPHYIO
bopMmyIbl Maccy BellecTBa W MAacCOBYH  JIOJIIO
XUMHUYECKOTO 3JIEMEHTA B COSAMHECHHH.
Tpancauposame  nH(MOPMaALIMIO, KOTOPYIO
HECYT XUMHUYECKHE (POPMYIIBI
11 Ypok-ympaxHeHue XHUMHUUECKUE (bopMyIIbl. WNHupexcesl u | Omobpascams COCTaB BELIECTB C MOMOIIbIO | 7.10
KOA(UITUEHTHI. OTtHOcHTENbHAS | XUMUYECKHX (POPMYIL
MOJIeKyJsipHas ~ Macca.  MaccoBasg 07
Pa3znuuams naaexcel 1 KOAQHULINUEHTHI.
XUMHYECKOTO  DJJEeMEHTa B  COCIWHCHHH.
HNudopmarnus, KOTOPYIO HECYT XHUMHUECKHe | [{axoOumb OTHOCUTENBHYIO MOJIEKYISIPHYIO
bopMyIbI Maccy BelleCTBAa W MAacCOBYK  JIOJIIO
XMMUYECKOI'0 3JIEMEHTa B COETUHEHHH.
Tpancnuposams ~ MHGMOpPMAIMIO, KOTOPYIO
HECYT XUMHUYECKHE (POPMYJIbI
12 BanentHocts BaneHTHOCTS. CrpykrypHas  ¢opmyna. | Ob6vsicHamb, 9TO TAKOE BaJICHTHOCTb. 12.10

XUMHYECKHE DJIEMEHTHI C MOCTOSHHOU U

Tonumams OTpaXXCHUC TMOPAJAKA COCAUHCHUA
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MEPEMEHHOI BaJIeHTHOCTHI0. BbIBOII hopMyIibI
COEIMHEHUs IO BajeHTHOCTH. OmnpexneneHue
BAJICHTHOCTH XMMHYECKOTO D3JIEMEHTa [0
dopmyne BemiectBa. CocTaBieHHE Ha3BaHWM

COC,I[I/IHCHI/Iﬁ, COCTOAIIUX U3 IBYX XUMHUUYCCKHUX

aTOMOB B MOJICKYJIaX BCIICCTB IMOCPCACTBOM

CTPYKTYPHBIX (DOPMYIL.

Ymems cocmaenams hopmynsl coenuHeHU
10 BAJIGHTHOCTU U onpeodesisims BaJEHTHOCTb

aJIeMeHTa 1o (hopMyIie ero CoeIMHEHus

AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA  COCTaBa
BEIIIECTB.
JemoncTpanun. Konctpyupoanue
[IAPOCTEP>KHEBBIX MOJIENIeH MOJIEKYII
13 VYpok-yrnpaxHeHue BanenTtHocTb. CrpykTypHas dopmyna. | Ob6vsacHAmMb, 9TO TAKOE BaJICHTHOCTD. 14.10

XUMHUYECKHE DJIIEMEHTHl C IOCTOSHHOH U
MEPEMEHHOI BaJleHTHOCTHI0. BBIBOII hopMyIIBI
COCMHEHUs] 10 BajeHTHOCTH. OmpeaeneHue
BAJIEHTHOCTH XMMHYECKOTO DJIEMEHTAa IIO
dopmyne BemiectBa. CocTaBieHHE Ha3BaHHA
COETMHEHUH, COCTOSIIINUX U3 IBYX XUMHUUYECKUX
DJIEMEHTOB. 3aKoH

IHOCTOAHCTBA  COCTaBa

BCIICCTB.

Tonumams OTpaAXXCHUC TOPAJKA COCANHCHUA

4ATOMOB B MOJICKYJIaX BCHICCTB IMOCPCACTBOM

CTPYKTYPHBIX (POPMYIL.

Ymemov cocmasnams popMynsl coeqMHEHUN
10 BaJIGHTHOCTH U onpeodesiamsb BaJEHTHOCTh

9JICMCHTA I10 (l)OpMYJ'Ie €ro COCAMHCHUA
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14 XUMUYECKUe Xumnueckue peakuuu. PeareHTsl U nponyktel | Xapakmepuzosams XUMUYECKYIO peakuuo u | 19.10
peakuuun peakuuu. IIpu3HakKM XMMHMUYECKHUX pEaKLUl. | €€ yYaCTHUKOB (peareHThl U IPOAYKThI
VYcnoBusg uX NpOTEKaHUs M IPEKpallEHUs. | PeaKiuu).
Peakiun  ropenus.  TemmoBoit  3ddext
Onucvieamsb IPU3HAKYU U YCIIOBUS TEUCHUS
peakuuu. DK30TepMHYECKUE u .
XUMHUYECKUX PEAKIUH.
SHJIOTEPMHUUYECKHUE PEAKIUU.
Paznuuamo 9K30TEpPMUYECKUE u
JdemMoHcTpaumu. Anmnapart Kunma.
SHAOTEPMUUYECKUE PEAKIIUH.
Paznoxenune Ouxpomata ammonus. ['openue
cepbl U MarHUEBOM JICHTBI. Coomnocumu peakuuu rOpeHus u
HK30TEPMHUECKUE PEAKIIUH.
Jlaboparopubie onbIThl. 5.B3aumoneiicTBue
PacTBOPOB XJIOPHIA HATPHS U MoAMIa Kanus ¢ | [Habnrooams U onucviéambs  XUMHUYECKHH
pactBopoMm HuTpara cepeOpa. 6. IlomydeHue | DKCIEPUMEHT € IOMOILIBIO  PYCCKOTO
ruapokcuna meau(Il) u ero B3anMoseicTBue ¢ | (POJHOIO) A3bIKA U A3bIKa XUMUH
cepHoM  kuciotoi. 7.  BzammopeiictBue
pacTBOpa COJIbI C KUCIOTOU
15 XUMHUYECKUE 3aKoH COXpaHEHUS MacChbl BEILLECTB. | Popmynuposeams 3aKOH COXPAaHEHUS MaCChI 21.10
ypaBHEHUS XuMuyeckue YPaBHEHHSI. Cocrasnenue | BemectB. Cocmasisims Ha €r0 OCHOBE
XUMHYECKMX  ypaBHeHud.  MHbopmanus, | XumMudeckue ypaBHEHUS.

KOTOPYIO HECET XMMHUYECKOE YpaBHCHUC.

JleMoOHCTpALIUH. ITopTpetsr M. B.

Tpancruposames MHPOPMALUIO, KOTOPYIO

HECYT XUMHWYCCKUC YPABHCHUS.
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JlomonocoBa u A. JI. JlaByasee. ['openue
¢docthopa. OnbITH, WILTIOCTPUPYIOIIME 3aKOH

COXpPaHCHHUA MACChl BEIICCTB.

JlabopaTopusbie onbiThl. §.IIpoBepka 3akoHa
COXpaHEHMsI Macchl BEUIECTB Ha IpUMEpe
B3aMMOJCHCTBYS INENOYM W KHUCIOTBL. 9.
ITpoBepka 3aK0HAa COXpPaHEHHUs MACChI BELIECTB
Ha NpUMepe B3aUMOICHCTBUA IIEIOYH U COJIH

xene3a(Ill)

DKCHEPUMEHTATBHO 100MEEPHCOANb
CIIPaBEIITMBOCTh 3aKOHA COXPAHCHHS MACCHI

BEILIECTB

16

Ypoxk-ynpaxHeHue

3aKOH  COXpaHEHUs  MacCchl  BEIIECTB.
Xumuueckue YpaBHEHHMUS. CocraBnenue
XUMHUYECKHX  ypaBHeHu#d.  HHbopmanus,

KOTOPYIO HECET XHMMHUYECKOE YpaBHCHUC.

JleMoOHCTpaLIUH. ITopTpetsr M. B.
JlomonocoBa u A. JI. JlaBya3zbe. [openue
dochopa. OnbITE, HIUTIOCTPUPYIOLIHE 3aKOH

COXpPaHCHHUA MACChI BECIICCTB.

JlabopaTopusbie onbiThl. §.IIpoBepka 3akoHa
COXpaHEHMsI Macchl BELIECTB Ha IpUMEpe

B3aMMOJCHUCTBUA MIETOYM W KHCIIOTEHL 9.

Dopmynuposams 3aKOH COXPAHEHHUS MacChl
BeniectB. Cocmagnsams Ha €ro OCHOBE

XUMHYCCKUC YPAaBHCHHA.

Tpancnuposams UHHOPMAIHIO, KOTOPYIO

HECYT XUMHWYCCKUC YPABHCHU.

DKCIEPUMEHTAIIBHO HOOMBEpHcOams
CIIPaBEUINBOCTh 3aKOHA COXPAHEHHUS] MACChI

BCIICCTB

26.10
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ITpoBepka 3aKkoHa COXpaHEHUs] MacChl BEILIECTB
Ha [IpUMepe B3aUMOJEHCTBUS LIENOUYU U COJIHU

xeneza(Ill)

17 Turbl XUMHYECKUX Knaccudukanus xumudeckux peaknuid 10 | Kiaccuguyuposams xumudeckue peakuuu | 09.11
peakuuii. Peakiiuu COCTaBy M 4MCIY pPEareéHTOB W MPOAYKTOB. | IO MPU3HAKY YKCIA U COCTaBa PEareHTOB U
COCIMHEHHS, Tunel  XUMHYECKMX  peaknuil.  Peakiuu | mpomayKTOB.
pa3IoKeHusl. coeuHEeHUs, pasnoxkeHus. JlemoHcTpauuu.

Xapaxmepuszoéams pollb KaTanauzaTopa B
['openue Qocdopa, pacTBopeHHE MPOAYKTA .
IIPOTEKaHUU XUMHUYECKOHN peakluu.
TOpPEHUS B BOJIE U UCCIIEI0BAHUE MTOJIyYEHHOTO
pacTBopa JTAKMYCOM. Bsaumoneiicteue | Habnooams WM onuceiéambs  XUMUYECKUN
COJITHOM KHMCIOTBI ¢ LUHKOM. IlomyueHue | 9KCIIEPHUMEHT C TIOMOIIIBIO pyccKoro
ruapokcuna meau(Il) u ero pasnmoxenue mpu | (POJHOIO) A3bIKA U A3bIKA XUMUH
HarpeBaHuHu.
Jladoparopubie onbiThl. 10. Pasnoxenue
NEPOKCHJA BOJOPOAA C IOMOIIBIO OKCHAA
mapranua(IV). 11. 3aMenienue xene3oMm Meau
B MEJHOM KyIOpoce
18 Tuner  xumudeckux | Knmaccudukanus xumudeckux peakuuid 10 | Knaccugpuyuposams xumudeckue peaxuuu | 11.11
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peaxkuui: COCTaBy M YHCIY pPEareéHTOB W MPOAYKTOB. | IO MPHU3HAKY YKCIA U COCTaBa PEareHToOB U
3aMELICHUS Tunbsl  XUMHYECKMX  peakuuid. Peakuuu | mpoayKToB.
oOMeHa. 3aMenieHus 1 oomena. KaranuzaTopsi.
Xapaxmepuszoéams pollb KaraiauzaTopa B
KaranuzaTtopsl. .
JleMoOHCTpanum. I'openue docdopa, | mpoTekaHUU XUMHUECKOW PEaKIINH.
pacTBOpEHHE MpOJAYKTa TOPEHHsS B BOJE U .
Habnwooams w  onucvieamv  XUMAYECKUN
UCCIIeIOBaHKE MOJIy4E€HHOTO pacTtBopa
AKCIIEPUMEHT C IIOMOILBIO pyccKoro
JTAKMYCOM. BzaumoneiictBue COJISTHOM
(poiHOTO) sI3bIKA U A3bIKA XUMUU
KUCIOThl ¢ IUHKOM. [lomyuenue ruapoxcuaa
meau(Il) u ero pasnokeHue npu HarpeBaHUU.
Jladoparopubie onbiThl. 10. Pasnoxenue
NEepoKCcHUIa BOJOPOAA C IMOMOIIBI0 OKCHAA
mapranua(IV). 11. 3aMemienue xene3om Meau
B MEJHOM KyIOpoce
19 IToBTOpEeHune TecTtupoBanue, penieHue 3a/1a4 1 BBIOJHEHNE 16.11

u 00001IeHNE TEMBI.

[Togroroska k
KOHTPOJIBHOU

pabote

YIPa)KHEHUH 110 TEME
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20 Konmponvnasa paboma 1 no teme «HavanbHble OHATHS U 3aKOHBI XUMHH» 18.11
BaskHeiinue npeacraBuTe/ M Heoprannyeckux BemectTB. KosimuecTBeHHble oTHOmEeHUs: B xumuu (18 4)
21 Boznyx u ero coctaB | CoctaB Bo3ayxa. [lonstie 06 o6beMHoil none | Xapakmepusoeams 00bEMHYIO OIIO 21.11
((p) KOMIIOHEHTA IIPUPOIHOI Ia30BOM CMeCH — | KOMIIOHEHTA TaKOM IPUPOIHOM ra30BOM
BO3/LyXa. CMeCH, KaK BO3/LyX, U paccuumléams
00BEMHYIO JTOJTIO 110 00BEMY 3TOH CMECH.
Pacuer 00bEMa KOMIIOHEHTA Ta30BOI CMeCH IO
ero o0ObEMHOMN 10JIE U Hao60p0T_ Onucvieams 00OBLEMHBIN COCTaB
aTMoc(hepHOro BO3/IyXa U NOHUMAMb
JemouncTpanuu. OnpeeneHue coaep Kanus
3HaYeHHUE MOCTOSHCTBA ATOT0 COCTaBa IS
KHCIIOpOJia B BO3AYyXE
3JI0pOBBS
22 Kucnopon Kucnopon. O3on. [lonydenne kuciaopoaa. Xapaxmepuzosams 030H, Kak auioTponHyro | 25.11

ColOupanue 1 pacro3HaBaHUE KUCIOPOa.
XUMHUYECKUE CBOMCTBA KHCIOPO/a:
B3aMMOJICIICTBHE C METAIIJIaMH, HEMEeTallaMu
" CJIOKHBIMHU BCIICCTBAMU. HpI/IMCHeHI/IC
kucinopoaa. KpyroBopot kucioposa B

MIPUPOJIE.

Jemounctpanuu. [lonydyenue kuciopoia

MO,Z[I/I(I)I/IKaLII/IIO KucJjiopoza.

Onucvigamv ~ Pu3nueckne W XUMHUYECKHE

CBOﬁCTBa, IMMOJIYUCHHUE )51 MMPUMCHCHUEC
KHCJIOpOoda C€  HCIOJB30BAHHEM PYCCKOTI'O

(pomgHOTO) SI3bIKA U S3BIKA XUMHH.

Yemanasnusame MPUIUHHO-CIICACTBCHHBIC

CBA3U MECXKOY CbI/ISI/I‘-IeCKI/IMI/I CBOMCTBaMH
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pa3JioKEHUEM MepMaHTaHaTa KaJus 1
nepokcuaa Bojopoaa. CoOupanue Kuciopoza
MCTOJOM BBITCCHCHUA BO3AYyXa U BOJBI.
PacrnioznaBanue kuciopozaa. ['opeHre maruus,

xKeesa, yris, cepsl U pocdopa B KUCIOPOJE.

KUCIIOpOJIa U criocobamu ero coOupaHusi.

Ilposooumv w  HabaOOamMv  XUMHYECKUIN
AKCHEPUMEHT MO IMOJy4EHHI0, COOUPAHUIO U
pacro3HaBaHMUIO KHUCIOPOJa € COONIIOCHHEM
NpaBUI TEXHUKU Oe3omacHOCTH. Onucvligams

XUMHYECKHI OKCIICPUMCHT

23

Ipaxmuueckast

paboma 4

HonyquI/Ie, CO6I/IpaHI/Ie n pacliO3HaBaHHEC

KHCIIOpo/ia

Pabomamw ¢ nabopatopHbiM 000pyI0BaHUEM

u HarpeBaTCJIbHbIMU HpI/I60p aMu B

COOTBECTCTBHUU C nmpaBujiaMu TCEXHUKHU
0€30IacHOCTH.

Bvinoaname npocTenme MPUEMBI
oOpaiteHus c 1a00paTOPHBIM
o0opynoBaHueM: cobupaTh mOpubop AN
MOJy4YeHUs ra3os, IPOBEPATH ero

repMETUIHOCTD n HCIIOJIB30BaTh JIA

MOJIYYCHHA KHUCJIOpOJa.

Cobupams KHUCIOPOJ METOIOM BBITECHEHUS

BO31yXa U pacno3naeamss KMCJZOpO().

30.11
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Habnrooams 3a CBOWCTBAMHM BELIECTB U

SABJICHUAMM, ITPOUCXOAAIIMMHU C BEIICCTBAMMU.

Onucviéamb XUMUYECKHH SKCIIEPUMEHT C
MOMOIIbI0  PYCCKOTO (pOAHOTO) SI3bIKA U

SA3bIKa XUMHH.

Cocmasnams ~ OTUET  TO  pe3yjibTaTam
IIPOBEIEHHOI0 HKCIIEPUMEHTA
24 Oxcuabl Oxkcunbl. Hazsannsa oxcugoB. CocTaBiieHHue Buvioensmo CYILIECTBEHHBIE npusHaku | 2.12
(dbopMyIT OKCHIOB MO UX HA3BAHUSIM. OKCHJIOB.

[TpencraBuTenn OKCUIOB: BOAA, YIIIEKUCIIBIN

ras, Herali€Has U3BeCTb.
I[eMOHCTpaIII/II/I. KOJ'IJ'ICKI_II/I}I OKCHIOOB.

JladopaTropuble onbIT. 12. [lomyTHEHHE
M3BECTKOBOM BOJBI IIPU NPOITYCKAHUH

YIJICKUCIIOro ra3a

Haeamp Ha3BaHUS OKCHUJIOB IO UX (opMyIaM.

Cocmaenams  (HOpMyNBl  OKCHUIOB IO UX

Ha3BaHUSM.

Xapakmepuszoeamb TAKUX IPEACTABUTEIIECH
OKCHJOB, Kak BOJa, VYIJICKUCIBIA Tra3 u

Herali€Has U3BeCThb
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25 Bonopon Bonopoa B npupoae. dusnyeckue u Xapaxmepuszoeamb COCTaB MOJIEKYJIbI, | 7.12

XUMHUYECKHE CBOMCTBA BOJIOPO/IA, €r0 dusnueckne W XUMHUYECKHUE  CBOWCTBA,

MOJIy4YeHUE U IPUMEHEHUE. MOJIy4YeHUE U IPUMEHEHUE BOIOPOJIA.

Nemouncrpanuu. [Tonydaenue, cobupanue u Yemanaenueams ~ TPUUMHHO-CIEACTBEHHBIE

pacmo3HaBanue Bogopoa. ['opeHue Bogopoia. | CBI3M Mexay (PU3NYECKUMHU CBOWCTBAMHU H

B3aumozeiicTBue Bogopoaa ¢ OKCHIOM crocobamMu coOupaHusl BOJOPOJAA, MEXKIY

meau(1D). XMMHUYECKHUMHM CBOWMCTBAMU BOJOpPOJA U €ro
MIPUMEHEHHUEM.

Jlaboparopusle onbIT. 13. [lonyuenue

BOJIOpPO/Ia MPHY B3aUMOJICCTBUU IIUHKA C Ilposooums u  Habm0OOamv XUMHYECKUIN

COJISTHOM KUCIIOTOU AKCIIEPUMEHT IO MOJIY4YEHHUI0, COOMPaHUIO U
pacrlo3HaBaHUIO BOJOPOAA C COOIIOJECHUEM
MpaBWJI TeXHUKHU Oe3omacHocTU. Onucvieams
XUMHUYECKUN SIKCIEPUMEHT

26 Ilpakmuueckas [Tomydyenue, coOupanue u pacno3HaBaHue | Pabomams ¢ 1ab0paTopHbIM 000pynoBaHueM | 9.12
paboma 5 BOZIOpOJA u HarpeBaTeIbHbIMU npudopamMu B

COOTBETCTBUM C  MpPaBWIAMHU  TEXHUKHU
0€301MacHOCTH.
Buvinonanamo IIpOCTEHIINE MIPUEMBI
oOparteHus c 1a60paTOPHBIM

o0opynoBaHueM: cobuparh npudop I
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IMOJIYYCHHUA ra3os, IIPOBEPATH €ro

repMCTUIHOCTDb n HUCII0JIB30BAaTh JIA

IMOJIYYCHHA BOAOPOJA.

Cobupams BOJIOPOJ METOJIOM BBITECHEHHS

BO3JIyXa U pACnO3HABAMb 8000PO0.

Habnooams 3a CBOWCTBAMH BEIIECTB U

SAIBJICHUSAMM, [TPOUCXOAAIIMMHU C BEIICCTBAMU.

Onucvieambs XUMUYECKHH SKCIIEPUMEHT C
MOMOIIBI0 PYCCKOTO (POJHOTO) sI3bIKa H

A3bIKa XUMHH.

Cocmasnams ~ OT4ET  TO  pe3ysbTaraM
IIPOBEAEHHOTO IKCIIEPUMEHTA
27 Kucnotsr Kucnotsl, ux coctaB U X KiIacCUPUKaIUS. Ananuzuposams cOCTaB KUCIOT. 14.12
Nunukatopel. Tabnuia pacTBOPUMOCTH.
Pacnosnasams ~ KUCIAOTBL € TOMOILBIO
CepHas U cosiHasi KUCIIOTHI, MX CBOMCTBA U
WUHIUKATOPOB.

IIPUMEHEHHE.

JemoncTpanun. Komuiekus MUHepanbHbIX

kucnot.IIpaBuio pa3daBieHus cepoil KUCIOTHI.

Xapaxkmepuzoeams TPEACTABUTENEH KHUCIOT:

CEpPHYIO H COJISIHYIO.
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JlaGopaTopHbie onbIT. 14. Pacno3naBanue

KHCJIOT C IIOMOIIIBIO HHIUKATOPOB

Onpeoensams  PacTBOPUMOCTb  COCAMHEHUMN

C IIOMOIIIBIO Ta6J'II/II_[BI PaCTBOPUMOCTH.

Ycemanasnueams ~ NIPUUMHHO-CIIEACTBEHHBIE
CBSI3U MEXIY CBOMCTBAMM CEPHOM U COJISTHOU

KHCJIOT B 00JIACTSIMH UX IIPUMCHCHUS.

Ocos3nasams HEOOXOIUMOCTL COOIIOLECHUS
MPaBHJI TEXHUKH O€30MaCHOCTH IPU padoTe ¢

KHUCJI0TaMHt

28

Comn

Conu, ux cocrtas u Ha3BaHus. PactBopuMoCTh
couiert B Bojzie. IIpencraBurenu conen: Xjopusa

HaTpus, KapOoHaT Kaiblus, pocdat KanpLus.

Jemoncrpanun. Komneknus coneit. Tabnuua
pacTBOPUMOCTH OCHOBAHH, KUCIIOT U COJIEH B

BOJC

Xapaxmepuzoéams CONA  KaK TMPOJYKTHI

3aMCIICHUA BOAOPOJa B KMUCJIOTC HA MECTAJLII.

3anucvieamo bopmyIbl conent 1o

BAJICHTHOCTH.
Has3zvieams conu o popmymnam.

Hcnonvzoeams Tabnuily pacTBOPUMOCTU JJIs

XapaKTEPUCTUKU CBOWCTB COJIEH.

IIposooums pacu€rel o GopMynam coneit

16.12
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29 KomunuectBo Yucino Asoraapo. KommdectBo BemectBa. | O0wscHsamo MHOHATHUS «xomndecTtBo | 21.12
BeIleCTBa Mons. Monsipuass macca. KpaTHble €IUHUIBI | BEIIECTBA», «MOJbY», «UHUCIO ABOTaIpO»,
U3MEPEHMs]  KOJMYECTBA  BEIIECTBA  — | «MOJISIpHAs Maccay.
MWIJIMMOJb U KWJIOMOJb, MHJUIUMOJIApHAS U
KHJIOMOJISIpPHAsI MacChl BEIIECTBA.
JdeMoHcTpanum. Hexkoropskie METaJUIbI,
HEMETAIUIBI M COCAUHCHUS C KOJIMYSCTBOM
BEIIIECTBA, paBHBIM 1 MOJIb
30 Pertenue 3agau. Pacuétni ¢ w#cnoip3oBaHueM — HOHATHH | Pewams 3a1a4d ¢ UCHOJL30BAHUEM ITOHATUH | 23.12
«KOJIMYECTBO BEILIECTBA», «MOJISIPHASI MAacCay, | «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Macca,
«4UCI0 ABOTAIPOY. «4uciIo ABOraapo
31 | MonsipHblit 00bEM 3akoH  ABoragpo.  MomspHblii  00beM | O0vscHAmb TOHATHS «MOJISIPHBIM  00BEM | 28.12
ra3oB ra3oo0pa3Hpix  BemiectB.  OTHOCHTENBHAs | Ta30B», KHOPMAJILHBIC YCIIOBHUS.
IJIOTHOCTH Ta3a Mo APyromy rasy.
Pewame 3amaun ¢ MCONb30BaHUEM HOHSTHI
Kpatnbie CIMHULIBI WU3MEPEHUS — | «KOJIMYECTBO BEILIECTBA», «MOJSPHAs MacCay,

MUJUTUMOJIIPHBIA U KUJIOMOJISIPHBIM  0ObEeMBbI

ra3o00pa3HbIX BEILIECTB.

PacuéTel c UCHOJB30BaHIEM HOHSITHHI

«MOJISIPDHBIM ~ 00BEM  Tra3zoB»,  «UHCIO

ABoraapo»
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«KOJHNYCCTBO BCIICCTBA», «MOJIsIpHasd Maccay,

«MOJISIPHBIN 00BEM rasoBy, «YHUCIIO

ABoraapo».

JemMoHcTpanuu. Mozens MoOJIpHOro 00bEMa

ra3oB

32 Pacuérsl mo Pacuétel ¢  wucnosib30BaHMEM — MOHATHH | Xapakmepuzoeambv KoJmuecTBeHHyro | 11.01
XUMHYECKUM «KOJIMYECTBO BEUIECTBA», «MOJISIPHAs Macca», | CTOPOHY XUMUYECKUX OOBEKTOB U MPOLIECCOB.
YpPaBHEHUSAM «MOJISIPHBIN 00BEM ra3oB», «UUCI0 ABOTagpo» .
Pewamy 3anaun ¢ UCNOIB30BaHUEM IIOHATUN
«KOJIMYECTBO BEILLECTBA», «MOJIIPHAs Maccay,
«MOJIIDHBI ~ 00BEM  Ta30B»,  «UYHUCIO

ABoraapo»
33 VYpok-ynpaxHenue. | Pacuérel ¢ ucnosb3oBaHMeM — NOHATHH | Xapakmepuzosamb KonmyecTBeHHyro | 13.01

«KOJMYCCTBO BCHICCTBA», «MOJISIpHAA MacCCa»,

«MOJISIPHBIN 00BEM Tra30B», «4UCIIO ABOTaapo»

CTOPOHY XUMHUYECKUX OOBEKTOB U IIPOIIECCOB.

Pewams 3a1a4u ¢ WCIIOIB30BAHUEM TTOHATUI
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
00BEM «YHUCJIIO

((MOJ'IHpHBIﬁ ra3oB»,

ABoraapo»
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34

Bopaa. OcHoBanus

I'unpocthepa. KpyroBopor Bonbl B mHpupOE.
duznueckre U XUMHYECKHUE CBOMCTBA BOJBI:

B3aUMOJCUCTBHE C OKCHJAMH.

OcHoBaHusi, uX cocraB. PacTBOpUMOCTb

ocHOBaHuili B Boje. M3meHeHue OKpaCKH

WHAUKATOPOB B HIEJIOYHOM cpene.
[TpencraButenu HIeTTOYeH: TUAPOKCHIBI
HATpU, KaJTus 1 KaJbLHUs.

Jemoncrpaumnu. KoJiekius  OCHOBaHUM.
Jladoparopubiii  onbIT. 15, U3meHenue

OKpAacKU MHJIMKAaTOPOB B ILEIOYHOH cpeie

ObvscHamb MOHSTHS «OCHOBaHHUSI,
«EI0OUn», «KavyeCTBEHHas peakius»,
«UHIUKATOPY.

Knaccugpuyuposams OCHOBAaHMS o

pactBopuMocTd B Bone. Omnpedensims 1O
dbopMyIne MpUHAIEKHOCTh HEOPTaHUYECKUX

BEILIECTB K KJIACCY OCHOBAHUM.

Xapakmepuszoeamb  CBOWCTBA  OTAEIBHBIX

MPEACTaBUTENEN OCHOBAHMM.

Hcnonvzoeams Tabnuily pacTBOPUMOCTH JJIS

ONpeaACIICHUA paCTBOPUMOCTH OCHOBaHHUI

18.01
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35 PactBopsI. PactBoputenr u pactBopéHHOe BemiecTBO. | O0vacuames  moHATHS — «MmaccoBas — nond | 20.01
MaccoBas nons | Pactopel. PactBopenue. I'naparsl. ConbBaThl. | pACTBOPEHHOT'O BEIIECTBAY.
pacTBOPEHHOTO MaccoBasg 1101 pPacTBOPEHHOrO BEILECTBA. ) .
Yemanasnueams  ananorun ¢ 00bEMHOMN
BEILIECTBA PacueTpl, cCBsI3aHHBIE C HCIOJIb30BAHHEM . .
JI0JIE KOMIIOHEHTOB ra30BOM CMECH.
MOHATUS «MaccoBas JIOJIsl  PacTBOPEHHOTO
BEILECTBAY. Pewamy 3anaun ¢ UCHOIb30BaHUEM MOHATUIN
«MaccoBasi J0Jsl DJIEMEHTAa B BEILECTBEM,
JlaboparopHublii onbIT. 16. O3HaKOMJIEHUE C )
«MaccoBasi J0Jisl pacTBOPEHHOTO BEILECTBAY,
npernaparaMy  JOMAallHEW WM  IIKOJIbHOMN )
«00BEMHAsS 10T Ta3000pa3HOTO BEIIECTBAY
anTeuyKH — pacTBOpaMU IEpOKCUIa BOJOPOJA,
CIIMPTOBOM HACTOMKH MOJa U AMMHAKA.
36 Ilpaxmuueckas [TpurotoBneHne pacTBopa 3aJaHHONU MaccoBoil | Pabomams ¢ nabopatopHbiM obopyaoBanueM | 25.01
paboma 6 J10Jiel pacTBOPEHHOTO BEIIECTBA u HarpeBaTeIbHbIMU npubopaMu B

COOTBECTCTBHUU C HpaBI/IJ'IaMI/I TCXHHUKHN
0€30I1aCHOCTH.

Boinoaname npocTeiIme PUEMBI
oOpamieHus c 71a00paTOPHBIM

000pyIOBaHUEM: C MEpPHBIM LMUIMHIPOM, C

BCCaMH.

Habnrooams 3a CBOWCTBAMHU BEIECTB U

SAIBJICHUAMMH, ITPOUCXOAAIIUMHU C BCIICCTBAMU.
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Onucwisams OKCIICPUMEHT C IIOMOIIBIO

pyccKoro (pOoAHOro) sI3bIKa U SA3bIKa XUMUH.

Cocmasnams  OTYETHL MO  pe3ylbTaTaM
MPOBEAEHHOTO SKCIIEPUMEHTA.
T'omosums  pacTBOpbl C  ONpPEACHEHHON

MacCOBOH J0JIel paCTBOPEHHOTO BEIIECTBA

Jomawnuti

aKecnepumerm

BBIpaH_[I/IBaHI/Ie KpUCTAJLJZIOB aJIFOMOKAJIUMCBBIX

KBACLIOB WJIKM MEIHOI'0 KYIIOpOCa

Boinonnsame 6e30macHBIE B JOMaIITHHUX
YCII0OBUAX SKCIICPUMCHTLI, IPOBOANTD

Ha6J'IIOI[eHI/I$I 34 pOCTOM KpHUCTAJIIOB.

Ogpopmnssms OTUET O TIPOJICTIAHHON paboTe ¢
MCIIOJIb30BAaHUEM PYCCKOTO SI3bIKA U SI3bIKA

XHUMMHHU.

37 O06o011ieHre 1 cucTeMaTu3alys 3HaHui 1o TeMe «BaxkHel1e npecTaBuTeN I HEOPraHMYECKUX BEIECTB. 27.01
KonnuecTBeHHBIE OTHOLIEHUS B XUMUN»
38 Konmponvnaa paboma 2 mno teme «BaxHeiline MpencTaBUTeNM HeopraHuyeckux BemiecTB. KommuectBenusie | /.02

OTHOIICHHA B XUMHUN)»
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OcHOBHBIE KJIacChl HeOprannyeckux coequHenui (10 )

39 Oxcunpl, X O06oOmenue cBeneHuid 00 okcugax, uX | Oo0vicHames TOHATHS «HecosneoOpasyromue | 3.02
Kiaccuukanus KJaccu(UKaluy, Ha3BaHUSAX M CBOWCTBAaX. | OKCHIBI»,  «COJNICOOPA3YIOUIME  OKCHJIBIY,
XUMHUYECKHE U CniocoObl MoTy4eHHs OKCUIOB «OCHOBHBIE OKCH/JIBI», «KHCIIOTHBIE OKCHUJIBI.
CBOMCTBA

JlaGopaTopHble onbIThl. 17. Bzaumoneiictsue | Xapakmepuszoéamy ~ o0mme  XUMHUYECKUE

okcyaa Kanmpuus c¢ Bojou. 18. IlomyrHenue | cBoiicTBa coJieo0pa3yrommx OKCHJIOB

W3BECTKOBOM BOJIBI (kuCnOTHBIX W OCHOBHBIX). Cocmagnamo
YpaBHEHUS pEaKIHUi C y4acTHUEeM OKCHIOB.
Habnwoams w  onucvieams peakuu C
y4acTUEM OKCHJIOB C IIOMOIIbIO PYCCKOTO
(POTHOTO) SI3BIKA U SI3BIKA XUMUH.
IIpogooums ~ ONBITBHI,  MOATBEPKAAIOIINE
XUMHUYECKHE CBOHCTBa OKCHJIOB c
coOroieHrEeM MIpaBUII TEXHUKHU
0e3onmacHOCTH

40 OcHoBaHus, Ux OcHoBanusl, ux kiaccudukanus, HazBaHus u | Cocmaeniams  ypaBHeHUss  peakuuii ¢ | 8.02

KIaccupuKaIus
A XUMHUUYECKHUE

CBOMCTBA

cBoMcTBa. B3aumMojaelcTBHE ¢ KHUCIOTaMH,

KHUCJIOTHBIMHU OKCHIaaMHu n COJISIMM.

PasznokeHne  HepacTBOPUMBIX  OCHOBaHUM.

CriocoObI osTyuyeHHst OCHOBAaHHI.

y4acTHEM OCHOBAHU.

Habnwoams w  onucvieams peakuu  C

ydyacTuem OCHOBAaHUI C IOMOIIBIO PYCCKOTO
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JlaGoparopuble omnbIThl. 19.  Peakius

HedTpanmuzanuu. 20. [lonyuenue rugpokcuaa

(poaHOTO) SI3bIKA U SI3bIKA XUMHH.

IIpogooums ~ ONBITBHI,  MOATBEPKAAIOIINE
meau(Il) u ero B3ammonelicTBUE C KHUCIOTOM. . .
XMMHUYECKHE  CBOMCTBA  OCHOBaHUH, C
21. Paznoxenune ruapokcuaa wmeau(Il) mpm
coOuoIeHeM MIPaBUII TEXHUKU
HarpeBaHUU
6e30macHoCTH
41 Kucnotsl, nx KucnoTsl, ux knaccudukaius 1 Ha3BaHUsI. Xapaxkmepuzosamv  obume  xumudeckue | 10.02

KIaccuukanus.

CBOMCTBA KUCJIOT

Cocmaenams ~ ypaBHEHHMs  peakuuid ¢
ydacTueM KHUcIoT. Habnodams u onucvieams
pEaKkIMM C YYaCTHEM KHUCIOT C IOMOIIBIO

pyccKoro (pOAHOTO) SI3bIKA M SI3bIKa XUMUH.

Ilposooums ~ OMBITHI,  MOJATBEPKIAAOIINE
XUMHYECKHE CBOMCTBA KHCJIOT, C
COOIOICHHEM MPaBUII TEXHUKH

0€301I1aCHOCTH
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42 XUMUYECKUe OO0mue XuUMHUYECKHE CBOWCTBAa  KHUCIOT. | Xapakmepuzoéams  o0mue  xumuudeckue | 15.02
CBOMCTBA KUCJIOT. B3anmopencTteue  KMCIOT € MeETaUIaMH. | CBOWCTBA KUCJIOT
DNEKTPOXUMHUYECKHM pan HaIlpsHKEHUN .
Cocmasnams ~ ypaBHEHUS  peakuud ¢
MeTaJioB.  B3aumopelcTBue  KUCIOT €
y4acTHeM KHCIOoT. Habnodams U onucviéams
OKCHJAaMU MeTauioB. B3aumonelicTBue KUCIOT
peakuuu € Y4acTUEM KHUCIOT C IOMOUIbIO
C OCHOBAHMSIMM — pEaKLMsl HEHUTpaIu3aluu.
pyccKoro (poHOro) sI3bIKa U SA3bIKa XUMUH.
BsaumoneiictBue KHCJIOT c COJISIMHU.
[Tomyuenue OECKUCIOPOIHBIX u | [Ilposooums  ONBITHI,  TOATBEPKIAIOIINE
KHUCJIOPOJICOIEPIKALIUX KUCIIOT. XUMHYECKHE CBOMCTBA KHCJIIOT, c
coOroieHEM IIpaBUII TEXHUKHU
JlaGopaTtopHble onbIThI. 22. BzauMopelicTeue
6e3omacHoCTH
KUCTIOT ¢ MeTauiamu. 23. Bsaumopeiictue
KHCJIOT C COJISIMU
43 Conu, ux Comu, wux xinaccupukanuss U cBoiicTBa. | Paznuuare  moHATHS — «cpegHue  commy, | 17.02
KIacCupUKAIUS PactBopumMocTh coJet B BOJIE. | «KUCJIBIE COJIN», KOCHOBHBIE COJIN».
U XUMHUUYECKHE B3aumopeiictBue  coimed ¢ KHCIOTaMH
XapaktepuszoBaTh o0Ie  XUMHUYECKHe
CBOICTBa u menoyamu. BsaumopeiictBue  coneil ¢

MCTaJlJIaMu, O0COOEHHOCTH  3THX peakunﬁ.

CBOMCTBA COJIEH.
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BzaumoericTBrue cosiei ¢ COISIMHA.

JlaGopaTtopHbie onbIThI. 24. O3HAKOMJICHHUE C

Cocmasname ~ ypaBHEHMSI  peakluid  C
yuactueM coneil. Habarooame M onucvieams

peaKIUK C y4acTHEM COJIe C TIOMOIIBIO

KOJUIeKIMer coyer. 25. BsaumopeiicTBue
PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA XUMUH.
cynepata  memu(Il) ¢ xkemesom.  26.
BzauMopeiicTBHe coieil ¢ COJISIMU IIposooums OITBITHI, MOJATBEPKIAI0IIUE
XHMHUYECKHE CBOMCTBa COJIeH, C
coOIIroIEHNUEM MpaBUII TEXHUKHA
0e30IacHOCTH
44 VYpaHenus peakuuii | Conu, ux Kiaccupukauus U cBOWcTBa. | Pasnmuyare  NOHATHS — «cpefHue — coumy, | 22.02
C YYacCTHEM COJIEH. PacTtBopuMocCTh coyen B BOJIC. | «KHUCIIBIE COJIM», KOCHOBHBIC COJIH.
B3aumMmopeiictBie  cojled ¢ KHCJIOTaMU
XapakTepru3oBaTh oOruiue XUMUYECKHE
U mejodyamMd. Bs3aumMmopaelicTBHE  COJIEM ¢
CBOMCTBA COJIEH.
MeTajlJlaMi, OCOOEHHOCTH JTHX peaKIuil.
B3aumoneicTeue coiiel ¢ COIsIMMU. Cocmasnames ~ ypaBHEHHMS  peakmuii ¢

JlabopaTopHblie onbIThI. 24. O3HAKOMJICHHUE C

KOoJUIeKIMer coyei. 25. BsaumoneiicTBue

cynepata  memu(Ill) ¢ kemezom.  26.

BzauMoaenicTBrue coier ¢ COJIIMHA

yuactueM coneil. Habarooams n onucvieams
peakIMu ¢ ydyacTHEeM coJjieil C MOMOIIbIO

pyccKoro (pOAHOTO) SI3bIKA U S3bIKa XUMUH.

Ilposooums ~ OMBITBI,  TOJATBEPKIAOIINE
XUMHYECKHE CBOMCTBa COJIeH, C
COOII0ICHHEM MpaBui TEXHUKH
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0€e30I1aCHOCTH

45 I'enetnueckas cBs3b | ['eHeTMUeckue psAapl MeTalla U HeMmetaia. | Xapakmepuzoeams TOHATHE «reHeTudyeckuil | 24.02
MEXIY Kiaccamu | I'eHeTnueckass  CBSI3b  MEXKAY — KJIACCaMH | Psii».
HEOPraHUYECKUX HEOPraHMYECKUX BEILECTB.
5 HUnniocmpuposams ~ TEHETHYECKYIO  CBS3b
COeTMHEHU I
JlabopaTopubie omnbIThl. 27. ['eHeTnueckas | MEXAy BEIIECTBAMHU: IMPOCTOE BELIECTBO —
CBSI3b HA MIPUMEPE COSTMHEHHUM Me1 OKCHUJ — TUAPOKCHU — COJIb.
3anucvieamo ypaBHEHUS peaKIuii,
COOTBETCTBYIOILIUX MOCJIE10BATENbHOCTH
(uemouke) MpeBpalleHUl HeopraHUYeCcKuX
BEUIECTB Pa3JIMYHbIX KJIACCOB
46 IIpaxmuueckas Pemenne skcriepuMeHTaNbHBIX 337a4 Mo TeMe | Yuems  oOpamarscsi ¢ jabopaTopsbM | 1.03
paboma 7 «OCHOBHBIE KJIaCChI HEOpPraHUYEeCKUX | 000pyIOBaHUEM Y HarpeBaTeJIbHbIMU
COEIMHEHUI npubopaMd B COOTBETCTBHM C MpaBUIIAMHU
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TEXHUKU OE€30IIaCHOCTH.

Pacnosnaéams ~ HEKoTOpbIE ~ aHHOHBI U
KAaTHOHBI.
Habnrwoams  cBOWCTBA  3IEKTPONMTOB M

MMpoUuCXoAIunX ¢ HUMHA SIBIICHHH.

Habnwoams w  onucvieams peakuv  C

ydyacTuem OJICKTPOJIUTOB C IIOMOIIBIO

PYCCKOTO (POAHOTO) S3bIKA U S3bIKA XUMHH.

Dopmynuposamb BBIBOABI 1O pE3yJibTaTaM

IIPOBEIEHHOIO YKCIIEPUMEHTA

47 O06001enre u cucTeMaTu3alys 3HaHui 1Mo TemMe «OCHOBHBIE KJIACCHl HEOPTAHUYECKUX COCTMHEHHIN 3.03
48 KontponbHas padora 3 no teme «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCAMHEHUIN 8.03
Ilepnoanyeckuii 3aK0H U MEPHOAMYECKAS CHCTeMa XUMHYecKHX d1eMeHTOB JI. M. MenaeneeBa. Ctpoenue atoma (8 1)
EcrectBeHHbIE EcrecTBenHbIe ceMeicTa XuMU4Yeckux | O0vsacHamo MPU3HAKH, no3Bosisiromue | 10.03
cemelcTBa HJIEMEHTOB: LIEJIOYHBIE U IIEJIOYHO3EMENbHBIE | OOBETUHATD IPYIIBl XMMUYECKHX 3JIEMEHTOB
49
XUMHAYECKUX METaJlIbI, raJIOTeHblI, MHEPTHBIE | B €CTECTBEHHBIE CEMENCTBRA.
AJIEMEHTOB. (bmaropomHbIe)  Ta3bl. AMQOTEpHOCTS. .
Packpvisamyo XUMHUUYECKUN CMBICIT
AMdoTepHble  OKCHUIBI U THUIAPOKCHUIBL
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AmdoTepHOCTH KomruiekcHsie cou. (3TUMOJIOTHIO)  HA3BaHUHM  ECTECTBEHHBIX
CEMEICTB.
JlaGoparopuble onbiThl. 28. IlomydeHue
am(bOTepHOr0 THAPOKCHAA U HUCCIENOBaHUE | Apeymenmuposams OTHOCHUTEJIBHOCTh
€ro CBONCTB Ha3BaHUs «MHEPTHBIE Ta3bI».
Obvacuame, IIOHSTHE «amdoTepHbIe
coequHeHus». Habawoams WM onucvleams
peaKkuMu MEXAYy BelIeCTBAMH C IOMOIIBIO
PYCCKOTO (POAHOTO) A3bIKA U SI3bIKA XUMUH.
Xapaxmepuzosams JBOWCTBEHHBI XapaKTep
CBOMCTB aM(pOTEePHBIX OKCHJIOB u
TUAPOKCHJIOB.
Ilposooums  OMBITHI TIO  TIONYYEHUIO H
MOATBEPKJICHUIO ~ XUMHUYECKUX  CBOMCTB
aMm(pOTEepHBIX OKCHUIOB W TUIPOKCHUIOB C
coOroeHreM paBuil TEXHUKU
0e30macHOCTH
50 OTkpbITHE OTKpBITHE . n. MenneneeBbiM | Pasauuams €CTECTBEHHYIO M UCKYCCTBEHHYIO | 15.03
MEPUOTUIECKOTO NEePUOANYECKOr0 3aKOHAa U CO3/laHue UM | KIacCH(pUKaIUU.
3akoHa /[. U. MEPUONYECKOMN CHUCTEMBI XAMUYECKUX

Obvsacuams, MoYeMy TEPUOIUYECKUN 3aKOH
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MeneneeBbsIM

9JICMCHTOB.

HMemoncTpanuun. Pasnuunabie ¢opMbl TaOIHUIT
NepUOANYECKON cucTeMbl. MojeapoBaHue
MOCTpOEHUs nepuoandeckor cucremsl [[. .

Meupeneena

OTHOCST K €CTECTBCHHOH Ki1accu(uKaIim.

Mooenuposams XUMUYECKHE
3aKOHOMEPHOCTH, BBIJENAS CYIIECTBEHHBIC
XapaKTePUCTUKH OOBEKTa U MPEJCTABIIASA X B
IPOCTPAaHCTBEHHO-TpaprUECKON WIH

3HAKOBO-CUMBOJIMUECKOH (hopme
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OCHOBHEBIE CBCACHUA

0 CTPOEHUU aTOMOB

ATOMBI Kak dhopma

XMMHYECKHX 3JIeMeHTOB. OCHOBHEIE CBCACHMUA

CYIICCTBOBAHUA

0 crpoeHMu  aromoB.  JlokaszarenbcTBa

CIOKHOCTH  CTpOeHHsI  aroMOB.  OmbBITHI
Pesepdopna. [Inanerapnass mMojenb CTpOCHHS

aToMa.

CocraB aTOMHBIX siJI€p: MPOTOHBI, HEHTPOHBI.
MaccoBoe uucno. CoBpeMeHHOE OTNpeeIeHIe
TTOHSTUS «XUMHAYECKUH SJIEMCHTY.
OTHoOcHUTeNLHAsA aTOMHas Macca. B3zanMocBs3b
MOHSATHH

«IpPOTOHY, ((HeﬁTpOH)),

«OTHOCHUTCJIbHAA aTOMHas MaccCa».

demoncTpauuu. Mojenu aToMoB

XUMHUYCCKUX 3JICMCHTOB

Obvsicuame, YTO  TaKoe «IIPOTOH,

((HeﬁTpOH)>, «AJICKTPOH», «XUMHYECKUI

SJICMCHT», «MaCCOBOM YHCIIO».

Onucwieamu CTPOCHUC AJipa aTOMa HCII0JIb3YyA

NEPpUOANICCKYIO CUCTEMY XUMHNYCCKUX

anemenToB /I. 1. Menpeneera.

Ilonyuams wHOPOPMALMIO 1O XUMHH U3

Pa3JINYHBIX UCTOYHUKOB, AHAIUSUPOBAMb e€

17.03
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52 Crpoenue Mukpomup. DNEKTPOHBI. Crtpoenue | Ob6vscHams TOHATHE «JIEKTPOHHBIN croiiy, | 22.03
3IEKTPOHHBIX HHEPreTUUECKUX YPOBHEN aTOMOB XMMHUUYECKUX | MM «IHEPreTUYECKUIl YPOBEHDY.
000JI0YEK aTOMOB snemeHToB 1—20. IloHsiTHe O 3aBeplIEHHOM
Cocmasname CXEMBbI pacnpezeneHus
AJIEKTPOHHOM CJIOE.
AIIEKTPOHOB IO DJIEKTPOHHBIM CJIOSIM B
AJIEKTPOHHON 000JI0UKe
53 [Iepuonnueckas N3otonbl. Pu3NuUECKUil CMBICI CUMBOJUKH | Packpvieams buznyeckuit cMmbici | 24.03
cucTema nepuoanueckoi  cuctembl.  CoBpeMeHHas | HOPSAIKOBOTO HOMepa XUMHUYECKOTO
XUMHUYECKUX dopMynupoBKa  MEPUOJUYECKOrO  3aKOHA. | DIEMEHTa, HOMEpa Iepuoja U HoMepa
anemenTos /1. H. W3meHeHus: CBOMCTB 2JIEMEHTOB B IIEPUOJAX U | TPYIIBL.
Menneneena rpynnax kak (pyHKIUs CTPOEHUs SIEKTPOHHBIX
Obvsacuams  3aKOHOMEPHOCTH  W3MEHEHUS

000JI0YEK aTOMOB.

METAJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB
XHUMHUYECKHUX 3JIEMEHTOB U HUX COCAUHEHHUN B

nepuoJiax U rpymmax
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54 XapakTepucruka XapakTepucTuka 3JIEMEHTa-MeTasia u | Xapakmepuzoeams XUMHYECKUE DSIJIEMEHTHI | 5.04
JJIEMEHTA JJIEeMEHTa-HeMeTaJlJla 10 MX TMOJOXEeHHI0 B | |—3 mepuoloB MO UX TMOJIOKEHUIO B
10 €T0 MOJIOKEHUIO | IEPUOANYECKOM cucreme XUMUYECKHUX | MEPUOTUUECKOM cucreme XUMHUYECKHUX
B [IEPUOANYECKOM anemenToB J[. 1. Menaeneena. anemenToB [[. . Menzaeneesa.
CUCTEME
JdemoncTpauuu. Mojenu aToMOB 3JIEMEHTOB | Apeymenmuposams CBOWCTBA OKCHUJIOB U
1—3 nepuonaos THIPOKCHIOB  METANIOB U HEMETAIJIOB
IIOCPEJICTBOM YPAaBHEHUH pPEAKLUN
55 XapakTepucTuka XapakTepucTuka AJIeMEHTa-MeTallia u | Xapakmepuzosams XUMHUYECKUE OJEMEHTHI | 7.04
JJIEMEHTA JJIEeMEHTa-HEMETaJlJIa 0 HMX TOJOXEHHI0 B | |—3 TmepuoloB MO UX TOJIOKEHUIO B
10 €T0 MOJIOKEHUIO | TIePUOANYECKOM cucreme XUMUYECKHX | EPUOTUIECKOM cucreme XUMHUYECKHUX
B IEPUOIUYECKON anemenToB J[. . Menaeneena. anemenTtoB J[. 1. Menpaeneesa.
cUCTEME
JeMoHcTpanuu. Mojenu aToMOB 3JEMEHTOB | Apeymenmupoéams CBONCTBA OKCHAOB U
1—3 nepuo0B TUAPOKCHJIOB  METAJIOB U HEMETAJIOB
IIOCPEICTBOM YPaBHEHUH pPEAKLUN
56 3HaueHne CooOmieHnst yJamuxcsi O JKH3HU, HaydHOU | Onpedensamv WCTOYHUKHU XUMHYECKOu | 12.04

NepuoanYCCKOro

u oOmecTBeHHOW  nesrenpHoctd  JI. .
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3aKOHa

U [IEPUOIUYECKON
CUCTEMBI
XUMHUYECKUX
3JIEMEHTOB

. . MenneneeBa

Mennencena

uHpOpMaLnH.

Ilonyuams HeoOX0OAMMYIO HWHGOOPMAIUIO W3

Pa3IMIHBbIX UCTOYHUKOB, AHAIUIUPOBANDb eé,

oopmnsims  WHPOPMAIMOHHBIA  MPOJYKT,
npe3enmosams ~ €ro,  eecmu  HAYYHYIO
JMCKYCCHIO, 0mcmauéams  CBOIO  TOYKY

3peHus WIN KOppeKmuposams €&

XuMuueckasi cBa3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn (8 ‘-I)
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HMonnas xumuyeckas

CBA3b

Honnas XUMHUYECKas CBS3b. HoHnl,

oOpa3oBaHHBIE  aTOMaMHd  METAUIOB U
HemeTaioB. Cxembl 00pa3oBaHHUS WOHHOMN
CBS3M s OWHApHBIX coeAnHeHuid. MoHHas
KpUCTAJIMYECKasi pemeérka u  (PU3ndecKue
CBOMCTBAa BEUIECTB C ATUM THUIIOM pPEIIETKH.

[TonsiTrie 0 GopMyIBHOM €MHUIIE BEIECTBA.

JemoncTpanuu. BuneopparmMeHTsl U craiabl
«MonHas xumudeckass cBA3by». Kosuekuus
BEUIECTB C MOHHOM XMMHYECKOH CBS3bIO.

Mogenu HOHHBIX KPUCTATINIMICCKUX pCI_HéTOK

ObwscHsAmMb, YTO TAKOS UOHHAS CBA3b, HOHEI.

Xapaxmepuzoéams MeXaHU3M OOPa30BAHUS

HOHHOH CBS3H.

Cocmaenams cxeMbl 00pa3oBaHHUs HOHHOM

CBs3H.
Hcnonv3o6ams 3HaKOBOE MOZACIINPOBAHHUC.

Onpedensimp  TUTT XUMHUYECKON CBSI3M 110

dbopMyIie BeliecTBa.

Ilpusooums TIpUMEpPHI BEIIECTB C HOHHOU

CBA3BIO.

19.04
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Yemanasnueams ~ npUUMHHO-CIEICTBEHHBIE
CBSI3M MEXJY COCTaBOM BEIIECTBA U BUJIOM
XUMHUYECKOHN CBS3U, MEXKIY UOHHOU CBA3BIO U
KPUCTAJUTMYECKUM

CTPOCHUEM BCIIICCTBA,

MCXOY KpUCTAIJINYECKUM CTPOCHUEM

BE€IICCTBA U €10 (1)I/I3I/ILI€CKI/IMI/I CBOMCTBaMM
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KoBanentnasa

XUMHNYCCKas1 CBA3b

KoBasieHTHas XUMUYECKas CBSA3b.
DJEKTPOHHBIE U CTPYKTYpHBIE  (OPMYJIBL.
BanentHocts.  KoBaneHTHas  HemnossipHas
cBi3b. (Cxembl 00pa3oBaHHs KOBAJIEHTHOMN
CBA3U B OMHApHBIX COCIMHECHHUSIX.

MOJ'IGKy.]'IprHafl M aTOMHasA KpPUCTAJUIMYCCKUC
pGHIéTKI/I, U CBOMCTBa BEIICCTB C 3TUM TUIIOM

pEmETOK.

JemoncTpanuu. BuneodpparmMeHTs! U ciaisl

«KoBaneHTHas XUMHUYCCKas CBA3b».

Konnekuust  BemiecTB  MOJEKYJISPHOTO U
aTOMHOTO CTpoeHus. Mojenu MOJeKyIspHBIX

M aTOMHBIX KPUCTATINIMYCCKHUX peIHéTOK

ObvsicHams TOHATUS «KOBAJIEHTHAS CBI3bY,

«BAJICHTHOCTDb».

Cocmasnsams cxeMbl 00pa3oBaHus
KOBAJICHTHOM HENOJISIPHON XMMHUYECKON

CBsI3H.
Hcnonvzoeamsb 3HaKOBOE MOACIINPOBAHHUC.

Onpedensimp TATI XUMUYECKOHN CBS3U TIO

dbopmyre BemecTna.

IIpusooums NpUMepbI BELIECTB C

KOBAJICHTHOU CBS3bIO.

Yemanasnusame MPUINHHO-CIICACTBCHHBIC
CBA3HU MEXKY COCTaBOM BEIIECCTBA U BUAOM

XAMHYECKOMW CBSI3HU, MEXKIY KOBAJIEHTHOM

21.04
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CBA3BIO U KPUCTAJUINYCCKUM CTPOCHUEM
BCIICCTBA, MCKAY KPUCTAJUIMICCKUM

CTPOCHUCM BCUICCTBA U €TO (bHSI/I‘IeCKI/IMI/I

CBOMCTBaMH
59 Kosanentnas DJIEKTPOOTPUILIATEIBLHOCTD. Psij Obvacuamo MHOHATHUA «KoBaJIeHTHas | 26.04
HETIOJISIpHAS 3JIEKTpoOoTpHUIaTeIbHOCTH. KoBasieHTHas MOJISIpHAS CBSI3bY,
Y TIOJISIpHAS HETOJISIPHAS U TIOJISIpHAst XMMHYECKas CBA3b. «AIEKTPOOTPULIATETEHOCTHY, «BO3TOHKA,
XAMUYECKas CBI3b Junons. CxeMbl 00pa30BaHUs KOBaJICHTHON WIH «CYOJIMAIUs».
MOJISIPHOM CBSI3U B OMHAPHBIX COCTMHCHHSIX.
Cocmasnams CXEMBbI o0Opa3oBaHus

MOJ'ICKy.]'IHpHaH H aTOMHasl KpUCTATININYCCKUC
peH_IéTKI/I, M CBOMCTBA BCIICCTB C OTHUM THUIIOM

PELIETOK.

JAeMoHcTpanuu. Mojxenu MOJIEKYISpPHBIX U

ATOMHBIX KPpUCTAJTINIMICCKUX peIJ_IéTOK

KOBaJICHTHOM HOHHpHOﬁ XUMHUYECKOM CBSI3H.
Hcnonvzo6ams 3HaKOBOE MOACIINPOBAHHUC.

Xapaxmepusoeams MeXaHU3M OOpa30BaHUS

MOJISIPHOM KOBAJIEHTHOM CBSI3H.

Onpedensimp  TUT XUMHUYECKON CBSI3M IO

dbopmyre BemecTna.

IIpusooumy IIPUMEPBI BELIECTB c

KOBAJIEHTHOM MOJISIPHOM CBA3BIO.

Ycemanasnueamnb NPpUYNHHO-CJICICTBCHHLIC

CBA3U MCXKAY COCTaBOM BCHICCTBA U BUIAOM
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XMMHUYECKON CBA3U, MEXIYy KOBAJIECHTHOU
CBSI3bI0 M  KPUCTAUIMYECKUM CTPOCHUEM

BCIICCTBA, MCKOAY KpUCTAJNIMYCCKUM
CTPOCHUEM BEIICCTBA U €0 (bI/ISI/I‘IeCKI/IMI/I

CBOMCTBaMH.

(hopMyIb OMHAPHBIX

COCI[I/IHGHI/II‘/‘I II0 BAJEHTHOCTU U HAXOOUMb

Cocmasnamo

BAJICHTHOCTH  JJIEMEHTOB 10  (opmyre
OMHAPHOTO COSAMHEHUS.
Hcnonvzosamo MaTepUaIbHOE
MOJIEJIMPOBAHUE
60 UTorosan paboTa 28.04
61 Merannuyueckas Mertannuueckas ~— XuUMH4YecKas  CBA3b U | QOwsacHAmMb, YTO TAKOE MeTaJlIndecKkas cBia3b. | 3.05

XHUMHUYCCKas CBA3b

METAJIJIMYECKAsT KPUCTAJUIMYECKAas pEHIETKa.
CBolicTBa BEIIECTB C ATHUM THUIIOM PEHIETKH.

Enunas npupoga XUMHUYECKUX CBSI3EH.

JemoncTpanuu. BuneodparmeHTs! U craiiibl
«Merannndeckasi XUMAYECKas CBS3bY.

Komrexus «MeTanibl ¥ CILIaBED.

Cocmaenams CXEMBI o0pa3oBaHUs

METAJUINYECKON XMMHUYECKOI CBI3U.
Hcnonvzosams 3HAKOBOE MOJEITMPOBAHUE.

Xapakmepusoeamb MEXaHU3M O6pa30BaHI/ISI

METAJUINYECKON CBA3H.
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JlaGopaTtopHbie onbIThI. 29. N3rotoBieHue
MO/IEIN, MIUTIOCTPUPYIOLIEH 0COOEHHOCTH

METaJUIMYECKOM CBSI3U

Onpe()eﬂﬂmzy THUII XHMHYECKOH CBSI3H IO

dbopmyIie BemecTna.

IIpusooums PUMEPBI BEIIECTB c

METaJUIMYECKOM CBA3BIO.

Yemanasnueamn MMPUINHHO-CJICICTBCHHLIC
CBA3M MCXKAY COCTaBOM BCHICCTBA MU BHUIAOM
XHUMHYECKON CBA3U, MCKAY MeTaINYeCKOM
CBA3bI0O W KPHUCTAJJIMYCCKHM  CTPOCHHUCM

BCIICCTBA, MCKOY KpUCTANIMYCCKUM
CTPOCHUECM BCIICCTBA U C€ro (1)I/I3I/I‘~IGCKI/IMI/I

CBOWCTBaMHU.

Hcnonvzosams MaTCpHaJIbHOC

MOACIINPOBAHUC
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CreneHb OKUCICHUSA

CreneHp OKHCIICHHS. CpaBHeHI/IC CTCIICHU

OKHUCJIEHUs | BasieHTHocTu. [IpaBuma pacuéra
dhopmynam

CTENECHEN OKHUCJIEHUS o

XUMHYECKHUX COCIUHECHUM

Obvsichsamb TIOHATUS «CTEIICHb OKHCIICHUA»,

«BaAJICHTHOCTB).

Cocmasnsamo OMHApHBIX

(bopmyIIbl
COEIMHEHUN Ha OCHOBE OOIIEro crocoda mx

Ha3BaHUU.

Cpaeﬂueamb 8AJIEHMHOCMb n CTCIICHb

5.05
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OKHCJICHHA.

Paccuumviéams cTEIEHW OKHUCJICHHSA IIO

dbopMyliaM XUMHYECKHUX COSAMHCHHIA

63 OKUCIUTEIBHO- OKHCITUTENIEHO-BOCCTAHOBUTENBHBIC peakiu. | O0viacHAmb MOHATHUA «oKucauTeIpHO- | 10.05
BOCCTAaHOBHTEJIbHBIE . BOCCTAaHOBHUTEJIbHEIE peaKIm,
Onpenenenue CTEIECHEN OKHUCIIEHUS
peaku «OKHUCJIUTEIIbY, «BOCCTAHOBHUTEIIBY,
AJIEMEHTOB, OOpPa3yIOIIMX BEIIECTBA Pa3HBIX
«OKHUCJIEHHUEY, «BOCCTAHOBJICHHUE.
KnaccoB. Peaknmum HMOHHOro oOMeHa H
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. | Knaccuguyuposams XUMUYECKHUE PEAKIIUHA
Oxuciaurens U BoccTraHoBUTENL. OKHUCIEHHE H | TI0 MPU3HAKY W3MEHEHUS CTEIeHENR
BOCCTaHOBJICHHE. OKHUCJIEHUS DJIEMEHTOB.
HemoncTpanuu. BzaumopeiictBue muHkKa c | Onpedensims OKUCIUTENh U BOCCTAHOBHUTEID,
Cepol,  CONSIHOM  KHUCJIOTOM,  XJIOPHJIOM | IIPOIECCHI OKUCIIEHUS U BOCCTAHOBJICHUS.
meau(Il). I'openne maruus. BzaumoneiictBue
Hcnonv3o6amsb 3HAKOBOE MOJIETUPOBAHUE
XJIOPHOM ¥ CEPOBOIOPOTHON BOIBI
64 Meron CocraBineHne  ypaBHEHMH  OKHMCIUTENBHO- | Mcnonv3o6ames 3HaKOBOE MOJEIUPOBAHHE 12.05
3JEKTPOHHOIO BOCCTaHOBHUTEIBHBIX peakuuit METOJIOM
Oaimanca AIIEKTPOHHOTO OanaHca
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65 Ypoxk-ynpaxHeHue CocraBiieHHEe  ypaBHEHUH  OKHCIHTENBHO- | Mcnonv306ams 3HAKOBOE MOJICIIMPOBAHUE 17.05
BOCCTAHOBUTEIbHBIX peakiuuit METO/I0M
3JIEKTPOHHOTO OanaHca
66 Konmponvnas paboma 4 o teme «OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUN 19.05
67 IToBropenne no temam no temam «llepmonvyeckuil 3aKOH M IEPUOAMYECKAs CHCTEMA XUMHUYECKHX 3JIEMEHTOB | 24.05
. . MenneneeBa. CTpoeHue aTomMa»
68 [ToBTrOpenue no reMam «XuMuueckas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUN. 26.05




I'padpuk KOHTPOIBHBIX padoT

67

Konmponvnasa paboma 1 no teme «HavanbHble OHATHS U 3aKOHBI XUMHI» Konmponvnas paboma 18.11
Koumponvnaa paboma 2 no meme «Baoicnetiuwue npedcmagumenu Heopeanuyeckux sewecms. | Konmponvuas paboma 1.02
Konuuecmeennvie omnowenus 6 xumuuy

Konmponvnas paboma 3 no meme « Ocho@Hble Kiaccvl HEOP2AHUYECKUX COCOUHEHULL) Koumponvnas paboma 8.03
Konmponvnas paboma 4 o teme «OKUCIUTEIBHO-BOCCTAHOBUTEIBLHBIE PEAKITUN Koumponvnas paboma 28.04
HUmoeosas paboma Koumponvnas paboma 19.05
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Cucrema OIlEHKH JOCTHKeHHH oﬁyqamumxca

(I)OprI IMPOBEPKU H OLICHKHU PE3yJabTaTOB oﬁyqemm:
((I)OpMI)I MMPOMEIKYTOYHOI'0, UTOIOBOI'0O KOHTPOJIA, TOM YUCIIC NPE3CHTALIUHN, 3alllUTa TBOPUYCCKUX, IPOCKTHLIX, UCCIICA0OBATCIILCKUX pa60T)

Cnocobul nposepku u oyenKu pe3yibmamos 00yueHus. YCTHbIE 3a4€ThI, IPOBEPOYHBIC PA0OTHI, THTEPAKTHBHEIE 3a/IaHHsI, TECTOBBI KOHTPOJIb,
MPAKTUYECKHUE U JTA0OpATOPHBIE PAOOTHI.

Cpeocmea nposepku u OyeHKu pe3yibmamos 00yyeHus: K4 K TecTaM, 3a4€THbIE BOIIPOCHI, PA3HOYPOBHEBHIE 33/1aHUS, TPAKTHYECKHE PabOTHI

Kpurepun u HOpMBI OLIEHKH 3HAHUH 00y4aIOIINXCH

1. Oenka ycTHOro oTBeTra
OT1meTka «5»:

- OTBET MOJIHBIN ¥ IPaBUJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHIL;
- MaTepual U3JIOKEH B ONMPEICIICHHON JIOTHYECKON MOCIIEI0BATEIIbHOCTH, JIMTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSTEIIbHBIN.
OTBeTt «4»;
- OTBET IOJIHBIM ¥ IPaBUJIbHBIA HA CHOBAHUH U3YUYEHHBIX TEOPHIA;

- MaT€purajl U3JI0)KECH B onpeﬂeneHHoﬁ JIOTHYECKOU MOCJICA0OBATCIIBHOCTH, IIPHU 3TOM JOMYIICHBI ABC-TPU HECYIICCTBCHHBIC OH_II/I6KI/I, HCITPABJICHHBIC 110
TpC6OBaHI/IIO YUUTCIIA.



69

OTMmeTka «3»:
- OTBET IOJIHBINA, HO TIPU 3TOM JIOIYIIEHA CYIICCTBEHHAs OITMOKA UM OTBET HETIOIHBIN, HECBSI3HBIH.
OTMeTKa «2»:

- IIpU OTBCTC 06Hapy>1<eH0 HCIMOHMMAHHEC y4JalllUMCs OCHOBHOI'O COACPKaHUA yqe6H0ro Marcpuraia Wi JOIMyHICHbI CYIICCTBCHHLIC OIJ_II/I6KI/I, KOTOPELIC
yqaumﬁcx HE MOXXET UCIIPABUTH IIPHU HABOJAIIKUX BOIIPOCAX YUHUTEIA, OTCYTCTBUEC OTBETA.

2. OneHKa IKCIIePUMEHTAJIBHBIX YMEHUI
OneHka CTaBUTCSI HA OCHOBAaHUHU HAOJIIOJEHUS 32 YUalllUMUCS U IMCbMEHHOT'O OTYETa 3a padoTy.
Ormerka «5»:
- paboTa BBIMIOJIHEHA MTOIHOCTHIO M MTPABHIIBHO, CIeNIaHbl PABUIIbHBIC HAOIIOACHUS 1 BHIBOJIBL;
- KCHEPUMEHT OCYILECTBJIEH I10 IJIaHY C YY€TOM TEXHUKHU 0€30MacHOCTH U IPAaBUJI pabOThI C BELIECTBAMU M 000PYI0BaHUEM;

- MPOSIBJICHBI OPraHMU3ALMOHHO - TPYIOBbIE YMEHUs, MOANCPKHUBAIOTCA YUCTOTAa pabodero mMecra M MOPSAOK (Ha CTOJIE, SKOHOMHO HCHOJIb3YIOTCS
PEaKTUBBI)

OTMmeTka «4»:

- paboTa BBINIOJHEHA MPABUIBHO, CHEJIAHbl MpPaBUIbHbIE HAOMIOJEHHMS W BBIBOABI, HO NPH 3TOM HKCIHEPUMEHT HPOBEAEH HE IMOJHOCTHIO WU
JIOTYILIEHbI HECYILIECTBEHHBIE OIIUOKH B paboTe ¢ BeLlecTBaMU U 000PYA0BAHHUEM.

OTMmeTka «3»:

- pa60Ta BBIIIOJIHCHA IMPAaBUJIBHO HE MCEHEC YEM HAIIOJOBHHY HJIM AOMYINCHA CYIICCTBCHHAA omoKa B XO0J€ OKCIICpUMCHTa B 061)5[CH€HI/II/I, B
oopmienun paboThl, B COOTIOAEHUU MPAaBUI TEXHUKU OE30MAaCHOCTH Ha paboTe ¢ BeleCTBAMU M OOOpYIOBAaHUEM, KOTOpasi HUCIpPABISETCS I10
TpeOOBaHUIO YUUTEIS.

OTMeTKa «2»:
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- TOTMyIIEHBI aBe (M 0oJiee) CYIECTBEHHbBIE ONIMOKH B XO/€: SKCIIEPUMEHTA, B 00BICHEHHH, B OOPMIICHUN pabOThI, B COOIFOACHUM MPABHII TEXHUKHU
0e3 ormacHOCTH TIpu paboTe ¢ BeIECTBAMH U 000PYA0BaHUEM, KOTOPHIC YUAIIHIICS HE MOXKET UCIPABUTH JaKe M0 TPEOOBAHUIO YUUTEIIS;

- paboTa HE BBITIOJNHEHA, Y YYAIIerocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMCHHUS.
3. OueHka yMeHHUii peliaTh pacuyeTHbIe 3a1a4M
OT1meTka «5»:
- B IOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OLIMOO0K, 3aa4a pelieHa palioOHaIbHBIM CIIOCOO0M;
OT1meTKa «4»:

- B JIOTHYCCKOM PACCYXACHHNU U PCIICHHA HCT CYIICCTBCHHBIX OHII/I60K, HO 3aJa4a pClicHa HCpaluOHaJIbHbIM CHOCO6OM, WKW JOIMYHICHO HE Ooitee
ABYX HECYHICCTBCHHBIX OIIIHOOK.

Ormerka «3»:
- B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JAOIYIIeHA CYIIECTBEHHAs OITMOKA B MATEMAaTUUYECKUX pacyeTax.
OTMeTKa «2»:
- UIMEETCS CYIIECTBEHHBIC OMMOKHU B JIOTUYECKOM PACCYKICHUU U B PEIICHUH,
- OTCYTCTBHUE OTBETA Ha 3aJJaHUE.
4. OneHKa MMCbMEHHBIX KOHTPOJIBbHBIX PadoT
OTmeTka «5»:
- OTBET TOJHBINA U TTPaBUJIBHBIN, BO3MOXKHA HECYIICCTBEHHAS OIIMOKA.
Ot1mMmeTKka «4»:

- OTBET HEIOJHBIA WU JOMMYIICHO HE Ooinee JABYX HECYHICCTBCHHBIX OIMOOK.
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OrmeTka «3»:

- paboTa BBITIOTHEHA HE MEHEE YeM HAIOJIOBUHY, OMYIIEHA OJIHA CYIIICCTBEHHAS OIIMOKA U TIPH 3TOM JIBE-TPH HECYIIECTBCHHBIC.
OTtMmeTka «2»:

- paboTa BBIITOJIHEHA MEHBIIIE YeM HAIOJIOBUHY MITU COJCPKUT HECKOIBKO CYIIIECTBEHHBIX OIIMOOK;

- paboTa HE BBITIOJTHEHA.

[Ipu orieHKe BBIMOIHEHUSI MTMCbMEHHOM KOHTPOJIbHON paboThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS €IMHOTO OpPOrpaPuuecKoro pexuma

®opma npoBeieHNs MPOMEKYTOYHOI aTTECTAIIMHU - KOHTPOJIbLHAsI padoTa.

Y4eOHo-MeTOoAMUYECKOE 0O0ecieYeHHe Kypca XUMHH
OCHOBHOM 00111€00pa30BaTeJbHOI HIKOJIbI

Y4eOHO-MeTOAMYECKUN KOMIUIEKT JIJIsl U3y4eHUs Kypca XUMHUH B 8—9 Ki1accax, cO3JaHHbI aBTOPCKUM KOJUIEKTHBOM ToJ1 pykoBojacTBoM O. C.
l'abpuensina, comaep>KUT, KpoMe YYEOHBIX MOCOOM, Y4eOHO-METOIUYECKUE W JUJIAKTHUYECKUE MOCOOUs, TETpaau IS BBITIOJHEHHS JaOOpaTOPHBIX

Y TIPaKTHUYECKUX paboT u JIp.
YMK «Xumus. 8 kiaace»
1. Xumus. 8 knacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymo, C.A. Cnaakos).
2. Metonudeckoe ocooue. 8 kimace (aBTopsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Crnaakos).

3. Ilporpamma kypca xumuu i1t 8—9 kitaccoB o01meoOpa3oBatenbHbIX yupexaeauii (aropel O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos).
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4. Pabouas Tetpaznp. 8 knace (aBroper O. C. 'abpuensH, C. A. Cnagkos).

5. Terpaap nis 1abOpaTOPHBIX OMBITOB U MpakTUudeckux padot. 8 kiace (aBroper O. C. 'abpuensH, U. B. AkcéHona).
6. XuMmus B TecTax, 3ajadax u ynpaxaenusx. 8 kinacc (aBropsl O. C. ['abpuensH,

. B. Tpury6uaxk).

7. DnexTpoHHas popMa yueOHHKA.

HHTepHeT-pecypc HA AaHTJIHIICKOM SI3bIKe

http://webelementes.com. Coaep>XKUT HCTOPHIO OTKPBITHUS M OIKMCAHUE CBONCTB BCEX XMMHMUYECKHX JJIEMEHTOB. ByneT momneseH uisl ydamuxcs

SA3BIKOBBIX IIKOJI U KJIACCOB, TaK KaK COACPKUT HA3BAHHA 3JICMCHTOB U BCIICCTB HA PA3HBIX A3bIKAX.

O0BbeKTBI y4eOHBIX IKCKYPCHH
1. My3en: MUHEpalIoruuecKnue, KpacBeIuecKne, Xy10KECTBEHHbIE, [ [0MTeXHNYEeCKUiA.
2. JJaboparopuu: yueOHBIX 3aBEICHHU, arpoXuMiIadopaTopru, 3KOJIOTHYECKHEe, CAHUTAPHO-IIUIEMHOJIOT MUECKHE.
3. Anrteku.

4, HpOI/I?,BOI[CTBeHHI)Ie 00BEKTHI: XUMUYECKHE 3aBOAbI, BOOOOYUCTHBIC COOPYKEHUA U JPYTUE MECTHBIC ITPOU3BOACTBA.
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MarepuajibHO-TeXHHUYECKOe o0ecriedeHre KaOMHeTa XMMUM

HarypaibHbie 00beKTbI

HarypanbpHble 00BEKTHI, UCIIOJIB3yeMble B 8—9 Kilaccax Mpu O0Oy4eHHH XUMHUH, BKIIOUYAIOT B Ce0Sl KOJJICKIIMM MUHEPAJIOB M TOPHBIX MOPOI,
METAJIJIOB U CIUTABOB, OKCHUJOB, KHCJIOT, OCHOBAHMIA, COJICH, B TOM YHCIIe MUHEPAIbHBIX YIOOpEHUH, a TakKe 00pa3ibl OPTaHUYCCKUX BEIIECTB H
Matepuainos, npeaycMorpeHHbix OI'OC. O3HakomiieHHE ¢ 00pa3llaMH MCXOJHBIX BEIIECTB M FOTOBBIX M3JETUI MO3BOJISET IMOJYYUTh HATJISIIHBIC
MIpeJICTaBJICHHs O MaTepuale, BHEIIHEM BUJIE, HEKOTOPBIX (PU3NYECKUX CBOMCTBaX 00pa3loB. 3HAUUTEIbHbIE YUeOHO-TI03HABATENbHBIE BOZMOKHOCTH
MMEIOT KOJUJICKIIMH, W3TOTOBJICHHBIE CAMHUMU IIKOJIbHUKaMH. [IpeaMersl il TakuxX KOJUIGKIME COOMparoTCsi BO BpeMs IKCKYpPCUM U APYTrUX
BHEYPOYHBIX 3aHATHH.

Konnekunu MCmonbp3ylOT TOJIBKO ISl O3HAKOMJICHHS YYalllUXCsl C BHEIIHUM BHJIOM U (PU3UYECKHMMH CBOMCTBAMH DPA3JIMYHBIX BEIIECTB U

MaTCpHaIOB. HJ'ISI MMPOBCACHUA XUMHUYCCKUX OIIBITOB KOJUICKIWH UCIIOJIB30BAaTh HCJIb3.

XuMHYECKHe PeaKTUBbI U MATEPUAJIbI

OOparienrie co MHOTUMH BEIIECTBaMU TpeOyeT CTPOroro coOMIOCHUS MPaBUI TEXHUKUA OE30MaCHOCTH, OCOOEHHO IMPH BBIITOJHEHUHU OIBITOB
caMHMH y4eHHKamH. Bce HeoOXoauMble MEephl TPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JIOKYMEHTAaX M MHCTPYKIHUAX, a TAKKE B MMOCOOMSIX
JUISL YYUTENNEH XUMUH.

Bce peakTuBBI W MaTepuanbl, HYXHBIE JUIsi TPOBEACHUS JAEMOHCTPAMOHHOIO W YYEHHYECKOTO JKCIIEPUMEHTA, TMOCTABISAIOTCA B
o0Opa3oBaTenbHbIe yUpekJIeHUs oOIIero oO0pa3oBaHMs IIEHTPATM30BAaHHO B BHJE 3apaHee CKOMILJIEKTOBaHHBIX HaOopoB. [Ipu HeoOxomumocTu

HpI/IO6peTeHI/I${ JOMOJIHUTEJIIbHBIX PCAKTHUBOB U MATCPUAJIOB CICAYCT o6pamaTLc;{ B CIICHUAJIM3UPOBAHHBIC MAlra3WHBI.

XumMuyeckas 1a00paTopHasi OCyAa, alnapaTbl 1 NpUOOPbI
XuMHUECKas IOCY/1a MOAPA3AENAETCS Ha IBE IPYIIIBL: UIsl BHIIIOJHEHUS OIBITOB YYAIIUMUCS U JUI JEMOHCTPALMOHHBIX OIBITOB.
Vcnonb3yemble Ha ypokax XUMHM B 8—9 kjaccax mpuOOpBI, ammapaTbl M YCTAaHOBKHM KJIACCH(PUUIUPYIOT Ha OCHOBE IMPOTEKAIOUIMX B HHUX

(1)H3H‘—I€CKI/IX U XUMHUYCCKUX IMPOLECCOB MEKAY BCIICCTBAMU, HAXOAAIIUMHUCA B pa3HbIX arp€raTHbIX COCTOSHUMAX.
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1) IIpuGops! pist paboThl ¢ razamMu — MOJy4yeHUE, COOMpaHUE, OUHMCTKA, CYIIKa, MOIJIOIICHWE T'a30B; PEaKlUu MEXIy MOTOKAMH Ta30B; peakluu
MEXy Ta3aMHM B 3JIEKTPUUECKOM pa3psjie; peakliMi MEKy ra3aMu IPH IMOBBIIIEHHOM JIaBJICHUH.
2) Anmapatsl ¥ pUOOPHI IJIsl ONBITOB € JKUAKUMH U TBEPABIMU BEIIECTBAMH — IEPErOHKA, (PMIBTPOBAHUE, KPUCTAILIM3AIMS;, TPOBEACHUE PEaKINN

MCKIOY TBép,I[BIM BC€IICCTBOM M XKUJAKOCTBIO, JKMAKOCTHIO U )KUJKOCTBIO, TBépI[BIMI/I B€IICCTBaAMU.

BHe 570l KnaccupuKkanuy HaXOOUTCA ydeOHas ammapaTrypa, MpelHa3HadeHHas I W3YYeHHUS TEOPETUYECKUX BOIPOCOB XUMHH: HILTFOCTPAIMU
3aKOHA COXPAaHEHUS MacChl BELIECTB, IEMOHCTPALUU JIEKTPOIIPOBOAHOCTH PACTBOPOB U ABUKEHUS HOHOB B JJIEKTPUYECKOM I10J1€, U3YYECHUS CKOPOCTH

XHMHHGCKOﬁ peaKIII/II/I, IIOCJICI0OBATCIIBHOCTU BBITCCHCHHUA I'aJIOTCHOB U3 paCTBOPOB nux COGI{HHGHHﬁ.
BCHOMOFaTeJII)HYIO pOJIL I/IFpaIOT I/I3MepI/ITCJII)HI)I€ n HaneBaTCJII)HI)IG HpI/I60pBI, pa3JII/I‘-IHI)I€ HpI/ICHOCO6J'I€HI/I$[ IJIA BBIITIOJIHCHUSI OITBITOB.
Moaenu

OObeKTaMM MOJETUPOBAHUA B XMMHUHU SIBISIOTCS aTOMbI, MOJEKYJbl, KPUCTaJIbl, 3aBOACKHE alIaparbl, a TAKXKe HNPOMCXOJAIINE MPOLECCHI.
B npenonaBaHiy XUMHM MCIONB3YIOT MOJEIM KPUCTANIMUYECKUX PEeIIETOK anMmasa, rpadura, cepsl, hocdopa, okcuna yriepona(lV), noaa, xenesa,

MeH, MarHusl.
Brinyckatorcst HaOopbl MOJiesielt aTOMOB JJIsl COCTaBIIEHUS IIaPOCTEPKHEBBIX MOJIETICH MOJIEKYJI.
IleuaTHble yueoHbIE OCOOUS

B mnmponecce O6y‘leHI/I}I XUMHHU HCIOJIB3YIOT CJICOYIOIIHC Ta6J'II/II_II>I MMOCTOAHHOI'O SKCIIOHUPOBAHUA: «Hepnonnqecxaﬂ CHUCTEMAa XHUMHNUYCCKHUX

9JICMCHTOB I[ n. MCHI{CHCGB&», ((Ta6J'II/IL[a pacTBOPUMOCTHU KHUCIIOT, OCHOBaHUI U COHCﬁ)), «BHCKTpOXI/IMI/I‘ICCKI/Iﬁ paa Hal’IprKCHI/Iﬁ MCTAJIJIOB» U JP.

I[J'DI OopraHu3anuunu CaMOCTOSTEIbLHOMN pa6OTBI Ha YypOKaxX HCIOJB3YIOT p33H006pa3HLIC AUOAKTUYCCKUC MATCpHAJIbL: TCTpaAu WU OTACIIbHBIC
pa60q1/1e JIUCTBl — UHCTPYKIOHH, KAPTOYKU C 3aJaHUAMHU pasHoﬁ CTCIICHU TPYAHOCTHU JI1 U3YUYCHHA HOBOI'O MaT€pualia, CaMOIIPOBCPKU U KOHTPOJIA

3HAHUU.



75

9KpaHHO-3ByKOBI>Ie CpeacrBa 06y‘leHI/I$l

K skpaHHO-3BYKOBBIM CpeicTBaM OOYYEHHsI OTHOCST TaKHe MOCOOHs, KOTOPbIE MOTYT ObITh BOCHPHUHSATHI C MOMOIIBIO 3pEHUSI M clyXa. ITO
KMHO(MUIbMBI, KHHOPPArMeHThl, NuadUIbMBbl, AUANO3UTUBHI (Claibl), TpaHcHmapaHTbl s rpadonpoekTopa. Cepun TpaHCHAPAHTOB MO3BOJISIOT

HMUTHUPOBATH ABHUKCHUC HYTéM IIOCJICA0BATCIIBHOT'O HAJIOKCHHA OAHOTO TpaHCIIapaHTa Ha prrOﬁ.

Texnunueckue cpeacrsa odoyuenusi (TCO)

BosbIIMHCTBO TEXHUYECKUX CPeACTB 00yUeHHs He pa3pabaThiBajIoCh CIELMAIbHO I IIKOJIbI, @ IPeAHa3HaYauoch Uil nepeaayu 1 00paboTKu
nHPOpPMALIMA — 3TO PA3TUYHOTO POAA MPOEKTOPHI, TEIEBU30PbI, KOMIBIOTEPHI U T. 1. B y4eOHO-BOCIIUTATEIHPHOM MPOIECCE KOMITBIOTED MOXKET

HCIIOJIb30BAaThCA AJIA pCIICHUS 3aaa4 HaquOﬁ OopraHu3anuvu Tpyaa y4uTeJIs.

[Ipu ucronb30BaHUM TEXHUUYECKUX CPEACTB OOYUEHMsI CIEAYyeT YUMTHIBAaTh BPEMEHHbIE OrpaHUYEHHUs, Hanaraemble CaHUTApHBIMU MIPaBUJIAMU U
HopMamu (CanlluH). HenpepbiBHas mpooKUTEIbHOCT JEMOHCTPALMM BHIEOMATEpUAIOB Ha TEJIEBU3MOHHOM JKpaHE W Ha OOJBIIOM HIKpaHe ¢
HCIOJIb30BAHUEM MYJIBTUMEIUHHOIO MPOEKTOPa HE JOJDKHA MpeBbImaTh 25 MuH. Takoe ke orpaHudeHue (He Oosiee 25 MUH) pacHpocTpaHseTcs Ha
HeNpepbIBHOE MCIIOIB30BaHUE MHTEPAKTUBHOM JJOCKM M Ha HEMPEPBIBHYIO padOTy yyallMxcsl Ha MEepCOHAbHOM KommbioTepe. KommuecTBo ypokoB ¢
HCIOJIb30BAaHUEM TAaKMX TEXHHUUECKHUX CPE/ICTB OOyUYEHHsI, KaK TEJIE€BU30p, MYJbTUMEAUNHBIN POEKTOpP, MHTEPAKTUBHAS J10CKA, TOKYMEHT-KaMepa, He

AOJIKHO IMPEBLINIATL IECTU YPOKOB B HEACIIIO, 4 YHCJIO YPOKOB, Ha KOTOPBIX YUCHUKU pa60Ta10T 34 ICPCOHAJIbHBIM KOMIIBIOTCPOM, — TpéX B HCICIIIO.
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Oo6opynoBanune kabuHeTa XUMUH

Kabuner xumuu JOJIDKEH OBITH O60py,Z[OBaH CliCquaJIbHBIM  A€MOHCTPAHOHHBIM CTOJIOM. I[J'IH obecrneueHus qumeﬁ BHUIAMMOCTH

HeMOHCTpaHHOHHBIfI CTOJI pCKOMCHAYCTCA YCTAaHABJIMBATH HA ITOJUYM.

B kabuHerax XMMHHU YCTaHABIMBAIOT JIBYXMECTHbIE yYECHMUYECKHE JJAaOOPATOPHBIE CTOJBI C MOABOAKOW 3JIEKTPOIHEPIUU. YUEHUUYECKHUE CTOJIbI
JOJDKHBI IMETh MOKPBITHE, YCTOMUMBOE K JICHCTBHIO arpeCCUBHBIX XMMHYECKHX BEILIECTB, U 3aLIUTHbIE OOPTUKHU MO HapyKHOMY Kparo. Kabuners
XUMHU 00OPYIYIOT BBITSDKHBIMU MIKa(aMu, PacroIOKEHHBIMHA Y Hapy>KHOW CTEHBI BO3JIE CTOJNA yuuTens. i mpoBeieHus J1ab0opaTOPHBIX OIBITOB

HCIIOJIB3YIOT TOJIBKO MUHU-CITUPTOBKH.

VuebHnie JOCKH OOJI?KHBI OBITH U3TOTOBJICHBI U3 MaTeprajlIoB, UMCIOIINX BBICOKYIO aATC3HUI0 K MaTC€pruaiaM, UCII0Jb3YEMbBIM U1 TMCbMaA, XOPOIIO
O4YHUIIaThCA BJIaXHOU FY6KOﬁ, OBITh H3HOCOCTOI>1KHMPI, HMETh TEMHO-3EJIEHBIN OBCT U AHTHOJIMKOBOE ITOKPBITHC. VueOHBIE JOCKH O60py,I[yI-OT

co(uTamMu, KOTOpbIE JOJDKHBI TPUKPEIUIATHCS K cTeHe Ha 0,3 M BBIIIE BEPXHETO Kpasi JOCKH M BBICTYIAaTh BIepén Ha paccrosiaue 0,6 M.

TeneBu3opsl ycTaHaBIUBAIOT HA CHEHATBHBIX TymMOax Ha BbicoTe 1,0—1,3 M ot mona. [Ipu npocMoTpe Tenenepenay 3pUTeNbCKUE MECTa JIOJKHBI
pacrosaraTbCcsi Ha pacCTOSSHUM HE MEHee 2 M OT 3KpaHa J0 IJ1a3 yyaluxcs.

JIisi MakCMMaJabHOTO MCIOJIb30BAaHUS JHEBHOTO CBETa M PABHOMEPHOTO OCBEIICHHUS YYEOHBIX TOMEIICHHM HE CleayeT pa3MmelniaTh Ha
MOJIOKOHHUKAX IIUPOKOIMCTHBIE PACTEHHS, CHIDKAIOIINE YPOBEHb €CTECTBEHHOTO OCBelIeHHs. BricoTa pacTeHHit He MOMKHA MpeBbIIaTh 15 cMm (0T
MOJIOKOHHMKA). PacTeHus nenecoobpa3Ho pa3Meniath B IEPEHOCHBIX I[BETOYHHUIAX BBICOTON 65—70 CM MJIM MOJBECHBIX KAITO B MPOCTEHKAX MEXKIY
OKHaMH.

Jlist oTAenKku y4eOHBIX TTOMEIICHUH HCIIONB3YIOT MaTepHabl M KPACKH, CO3/AIOIINE MATOBYIO MOBEPXHOCTh. sl cTeH y4eOHBIX MOMEIICHUNA
ClIeTyeT UCTIONB30BaTh CBETIIbIE TOHA JKENTOT0, O€KEBOT0, PO30BOT0, 3€JIEHOT0, TOTYOOT0 I[BETOB; ISl ABEpEl, OKOHHBIX paM — OEJbIi IBET.

KabuneT XxuMuu 10KeH OBITh OCHAIIEH XOJMOIHBIM U TOPSIYUM BOJOCHAOKEHHEM U KaHAIM3AIHEH.

B xabuneTe Xxumum 00s3aTeNIbHO JOJKHA OBITH alTeukKa, B KOTOPYIO BXO/IAT:

1. 2Kryt KpoBOOCTaHaBIMBAOIINMI, PE3UHOBBIM — | MT.
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. Iy3b1pb mi1st mbaa — 1 mT. (runoTepMudecKuil maker — 1 mmir.).
. BuHT crepunbHbIi, mUpokuit 7 X 14 cM — 2 mir.

. bunt crepunpHbiii 3 X 5 cM — 2 wrT.

. buHT HecTepunbHBIA — 1 mIT.

. Canderku crepriibHbIe — 2 YII.

. Bata crepunbnas — 1 nmauka.

. JIelikonnacTelpb WKMpHUHOHN 2 cM — 1 karyiika, 5 cM — | Karymika.

9.

bakTepunuaHblil TeHKOIIaCThIPh pa3HbIX pa3MepoB — 20 1iT.

10. CriuproBoii pactBop noaa 5 %-ueiii — 1 ¢rakoH.

11. BonHblil pacTBOp aMMHaKa (HalIaTBIPHBINA CIIUPT) B amIryinax — 1 yii.

12. PactBOp nepokcuaa Bojgopoaa 3 %-upiid — 1 yii.

13. Ilepmanranar kanus Kpuctajuimueckui — 1 ym.

14. Ananerus 0,5 T B Tabnerkax — 1 y.

15. Hacroiika Banepuansl — 1 ym.

16. Hoxuunsr — 1 mr.
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IInanupyemsble pe3yJbTaThl 00yYeHHs
BbINyCKHUK HAYYHTCS

® 3HAMb (NOHUMAMD):

— XUMHYECCKYIO CUMBOJIMKY: 3HAKH XUMHNYECKNX 3JICMCHTOB, (bOpMYJ'IBI XUMHNYCCKUX BEIICCTB, YPABHCHUA XUMHUYCCKUX peaKHHfI;

— BaXHEHITHE XUMHWYECKHE TOHSITHS: BCIICCTBO, XHUMHYCCKHI OJICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC aTOMHAad WU MOJICKYJIApHasA MacCChbl, UOH,

KaTUOH, aHNMOH, XUMHUUYCCKaA CBA3b, JICKTPOOTPULATCIBHOCTE, BAJICHTHOCTDL, CTCIICHb OKUCJICHUA,

MOJIb, MOJIAApHasA Macca, MOJI?IpHLIfI O6”béM, PaCTBOPBI, OSJCKTPOJUTBI W HEIJICKTPOJIHUTHI, OJSJICKTPOJIUTHYCCKAA Jucconuanusa, OKUCIUTECIIb

¥ BOCCTAaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, TEIUIOBOW APPEKT peaKiiy, OCHOBHBIE THUIIB PEAKIIUil B HEOPTaHUIECKON XUMHU;

— (bOpMy.TIHpOBKI/I OCHOBHBIX 3daKOHOB H Teopnﬁ XUMHHU: ATOMHO-MOJICKYJIAPHOTI'O YUYCHUA; 3dKOHOB COXPAHCHUSA MACCBI BCIICCTB, IMOCTOAHCTBA
coCTaBa BCIICCTB, ABoraz[po; NepuoaANYCCKOro 3aKOoHa I[ n. MCHI[CJ'ICCBB.; TCOpHUU CTPOCHHA aTOMa W YUYCHHA O CTPOCHHUH BCIICCTBA;, TCOPUHU

BHeKTpOHI/ITH‘IeCKOﬁ Aucconuanvu U YUCHUA O XUMHYECKON pCaKkuumn;

® HAsvleams.

— XUMHUYECKHE DJIEMEHTHI;
— COEIMHEHHUS U3yYEHHBIX KJIACCOB HEOPTAaHMUECKHUX BEIECTB;
— OpraHMyYecKHe BeUlecTBa 1o uX (Gopmylie: MeTaH, 3TaH, 3TUJICH, alleTHJIEH, METaHOJI, ATAHOJ, TJIMLEPHUH, YKCYCHasl KUCIIOTa, TII0K03a, caxapo3a;

®  00BACHAMD:
— (usmyeckuii cMbIC aTOMHOTO (ITOPSIIKOBOI0) HOMEPAa XMMHUYECKOI0 3JIEMEHTa, HOMepa TpyMIbl U nepuoja B nepuoanyeckoit cucreme 1. U.

MeHJ:(eneeBa, K KOTOPBIM 3JIECMCHT IMPUHAJICIKHUT,
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— 3aKOHOMECPHOCTHU U3MCHCHHA CTPOCHUA aTOMOB, CBOMCTB JJIEMEHTOB B npeaciax MaJiblX NMEpUuoagoB U A—rpynn, a Tak)Ke CBOMCTB O6p33yeMI)IX nMH

BBICIINX OKCHJIOB U THJAPOKCHUJIOB;
— CYIIHOCTH MPOIIECCa IEKTPOIUTUICCKON JUCCOIMAIINHN M PEaKIIUii HOHHOTO OOMEHa;

® Xapakmepuzoedanivb.
— XHUMHUYECCKHUEC DJICMCHTBI (OT BOJOopoaa Ao KaJ'II)I_[I/IH) Ha OCHOBE HX IIOJIOXXCHHSA B nepnonnquKoﬁ CHCTEMEC XHMMHUYCCKUX 3JJICMCHTOB I[ .

MenzeneeBa 1 0COOEHHOCTEN CTPOEHUS X aTOMOB;
— B3aUMOCBSI3b MEX]ly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTaHUYECKUX BEIIECTB;

— XHMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPIraHUMYCCKUX BCHICCTB (HpOCTLIX BCIMICCTB — MCTALJIOB U HEMCTAIJIOB, COCJIMHEHUN — OKCH OB,

KHCJIOT, OCHOBAaHUM, aM(OTEPHBIX OKCUJOB U TMJIPOKCHUJIOB, COJIEH);

® onpeodenamv:

— COCTaB BEILIECTB 0 UX (opMysam;

— BAJICHTHOCTH U CTCIICHU OKHCJICHUA 3JIEMCHTOB B COC/IMHCHUMN

— BH/JIbl XUMUYECKOH CBS3HM B COEIMHEHUSAX;

— THUIIBI KPUCTAJNINYECKUX PEIIETOK TBEP/BIX BEILIECTB;

— MPUHAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COSUHEHMI;
— THUIIBl XUMHUYECKHUX PEaKIIMIA;

— BO3MOKHOCTb NPOTCKaHUA peaKL[Hf/'I HMOHHOTI'O O6M€Ha;



® cocmaenAanis.

— CXEMBI CTPOEHHUs aTOMOB IIEPBBIX JBAALATH MIEMEHTOB Iepuoandeckou cucremsl . 1. Menneneesa;
— (opMyJIbl HEOPraHUYECKUX COSAMHEHUH N3YUYE€HHBIX KJIACCOB BEILECTB;
— YpaBHEHHUS XUMUYECKUX PEaKIHii, B TOM YUCIIE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C IOMOIIBIO METOIa AIEKTPOHHOIO OaaHca;

® 0OezonacHoobpawamovca.

C XUMUYECKOU MOCYA0N U 1abopaTOPHBIM 000PYAOBAHUEM;

L4 npoeo()umb XUMUYECKU IKCnepumeHnm.

— NOATBEPAKIAAIOIINI XUMUYECKUI COCTAaB HEOPTraHUYECKUX COEAUHEHHUI;

— MOJTBEPKAAIONINN XUMHUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB;

— T10 TIOJTYYEHUI0, COOMPAHUIO M PACIIO3HABAHUIO Ta3000pa3HBIX BEHIECTB (KUCIOPOAa, BOJOPOa, YIVIEKUCIIOTO ra3a, aMMHaKa);
— 110 OTPENIETICHUIO XJIOPUI-, CyJb(aT-, KapOOHAT-UOHOB M MOHA aMMOHHUSI C TIOMOIIIbIO KaYE€CTBEHHBIX PEaKITHi;

®  BbIYUCTAMDb.

— MacCOBYIO JIOJF0 XUMHYECKOT0 AJIeMEHTa 10 (opMylie COeTUHEHUS;
— MAacCOBYIO JIOJIO BELIECTBA B PACTBOPE;

— Maccy OCHOBHOTO BEIIECTBA MO U3BECTHOW MAaCCOBOM J0JU IPUMECEH;
— 00BEMHYIO TOJIF0 KOMITOHEHTA Ta30BOi CMeCH;

— KOJINYECTBO BELIECTBA, 00OBEM MIIM MACCy BEIIECTBA I10 KOJMYECTBY BEIECTBA, 00BEMY MIIM MAaCcCe pEareHTOB, WU MIPOJYKTOB pPeaKiuH;

80



81

® UCnoJib306aniob npuo6peméHHbze SHAHUA U YMEHUA 8 npakmuueCKoﬁ oesamenlbHOCIU U NOECEOHEB8HOU HCUZHU!
— JJIA 0€e3011aCHOTIO O6paH_[CHI/I$I C BCIICCTBAMHU W MaT€pualaMHU B HOBCC,Z[HCBHOﬁ JKU3HHU U I'PaMOTHOI'O OKa3aHUA HCpBOﬁ moMomu Ipu O0xKorax

KHMCJIOTaMU U LIEJI0YaMu;
— 17151 OOBSACHEHHSI OTJICNIBHBIX (PaKTOB M MPUPOTHBIX SBICHHIA;

— ISl KPUTUYECKOM OIIeHKH MH(POPMALIMU O BEIIECTBAX, UCIOIb3YEMBIX B OBITY.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSA

. XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHUS XUMUYECKUX O0BEKTOB: HAa0II0IEHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIIMPOBAHUE;
. pa3Iu4aTh XMMHUYECKHE OOBEKTHI (B CTATHKE):

— XUMHUYECKHE IEMEHTHI U MPOCTHIE BEIIECTBA;
— MCTAJUIbI U HEMETAJIJIBI X XapaKTECPHU30BaATh OTHOCUTCIIBHOCTb MPUHAJICIKHOCTH TAKHUX 00BEKTOB K TOH WIN HHOH TPpYIIIIC,
— OpPraHN4YCCKUC N HCOPTraHNYCCKUE COCANHCHUS,

— THJAPOKCHUIBI (KHCIIOPOACOACpKAIINE KUCIOThI, OCHOBaHHUS, aM(OTEPHBIC THIPOKCH/IBI);

— OKCH/JIBI HECOJIEOOpa3yIoIIHe U cojieoOpa3yromire (KUCIOTHbIE, OCHOBHBIE, aM(POTEPHEIE);

— BAJICHTHOCTDH U CTCIICHb OKHMCIICHUA,

— CUCTCMATUUCCKHUEC U TPUBUAJILHBIC TCPMHUHBI XUMHYECKOMN HOMCHKIJIATYPbI;
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— 3HAKOBYIO CUCTEMY B XUMHUU (3HAKU U (HOPMYIIbI, UHJIEKCHI U K03()(PUIIMEHTHI, CTPYKTYPHBIE U MOJIEKYJSIpHbIE (POPMYIIbI, MOJIEKYJISIPHbIE U HOHHBIE
YpaBHEHUS peaKUui, MOJHbIE U COKpalIEHHbIC MOHHBIC YPaBHEHMsI peaklMid, TEPMOXUMUYECKUE ypaBHEHHUS, 0003HAUYEHHUs CTEHEHH OKHUCICHHS U

3apsiga uoHa B GopMylie XMMUYECKOTO COSAMHEHHUS );

. pa3ianyaTh XUMUUYECKUE OOBEKTHI (B AMHAMUKE):

— (u3nYeCcKre U XUMHUECKHE CTOPOHBI MTPOIIECCOB PACTBOPEHUS U IUCCOLIUAIINN;
— OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUMU U PEAKIIMU OOMEHA;
— CXEMBbl U YpaBHEHUS] XUMUYECKUX peaKLuii;

L4 COOTHOCHUTB:

— 9K30TEPMHUUECKHE PEAKIIUN U PEaKLMU TOPEHUS;
— KaTaJIMTHYECKUe U (pepMEeHTATUBHBIEC PEAKLIUY;

— MeETaJlJl, OCHOBHBIN OKCHJ, OCHOBAaHUE, COJIb;

— HEMeTaJlJI, KUCJIIOTHBIN OKCHJI, KHCJIOTA, COJIb;

— CTPOEHHUE aTOMa, BUJI XMMUYECKOH CBSI3U, TUI KPUCTAJUINYECKON PeIIETKU U (PU3NYECKUE CBOMCTBA BEIIECTBA;
— HaXO’KJICHHE 3JIEMEHTOB B MIPUPOJIE U MPOMBIIIJIEHHbIE CIOCOOBI UX MOTYyYEHHUS;

— HE00XO0IMMOCTh XMMHYECKOI0 IPOM3BOJICTBA U TPEOOBAHUHN K OXpaHe OKPYXKAIOIIel Cpeibl;

— HEe00XO0IMMOCTh MPUMEHEHHSI COBPEMEHHBIX BELIECTB U MaTEPHAJIOB U TPeOOBaHUH K 3/J0pPOBLECOEPEIKEHUIO;
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o BBIIBUTaTh M OKCIEPUMEHTAIbHO MPOBEPATH TUIIOTE3bl O XMMHUYECKHUX CBOICTBaX BEIIECTB Ha OCHOBE MX COCTaBa, CTPOCHUS H
MPUHA/IICKHOCTH K ONPeNIeIEHHOMY Kilaccy (TpyIINe) BElIecTB;

o MIPOTHO3UPOBATh CIIOCOOHOCTh BELIECTBA MPOSIBJIATH OKUCIMTEIbHBbIE WJIM BOCCTAHOBUTEIbHBIE CBOWCTBA C YYETOM CTENEHEW OKHCIICHUS
AJIEMEHTOB, BXOJSIINX B €r0 COCTaB, a TAKXKE MPOJTYKTOB COOTBETCTBYIOLIUX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINIA;

o COCTaBJISITh YPaBHEHUS PEaKLMii C yYaCTHEM TUITUYHBIX OKUCIUTENIEH U BOCCTAHOBUTEIIEH Ha OCHOBE AJIEKTPOHHOTO OanaHca;

o ONpEAeNATh BO3MOXHOCTh MPOTEKAHUS XWMUYECKMX peakUUid Ha OCHOBE DJJICKTPOXMMHUYECKOTO psijia HalpsHKeHWM MeTasuioB, psija
ANEKTPOOTPHUIATETLHOCTH HEMETAIIIIOB, TAOIUIBI PACTBOPUMOCTH M YUETa YCIOBUI MPOBEACHUS PEAKIUi;

o MPOBOAUTDH PACUETHI IO XUMUYECKUM (POpMYJIaM U YPaBHEHHSIM:

— JJIs BBIBOJa q)OpMYJII)I COCAMHECHUS 11O MAaCCOBBIM JOJISIM 5JICMCHTOB,

— IJId IIPUTOTOBJICHUA pacTBOpPA C UCIIOJIb30BAHUEM KPUCTAJUIOTUAPATOB,

— AJId HAXOKACHU NOJIK BbIXOJ4 MPOAYKTAa PEaKIUU IO OTHOMICHUIO K TCOPECTUICCKH BO3MOKHOMY;,
— C UCIIOJIb30BAHHEM IIpaBUJIa I'eii-JItoccaka 06 00BEMHBIX COOTHOIICHHSIX ra3os,

— C UCHOJIb30BaHUEM IIOHATHH «KKMOJIb», «MMOJIb)», «HYHUCIIO ABoraz[po»;

— 110 TCPMOXUMHUYCCKUM YPAaBHCHUAM PCAKIIHUU,

® MMPpOBOANTH XUMHYSCKHI OKCIICPUMCHT C HCYKOCHHUTCIIbHBIM CO6J'IIOI[CHI/I€M IMpaBUJI TCXHUKH 0e30MacHOCTH:

— 110 YCTaHOBJICHHUIO KAYCCTBCHHOI'O U KOJIMYECTBCHHOT'O COCTaBa COCIMHCHU,
— IIPH BBIIIOJIHCHHUHU UCCIEA0BATCIILCKOI'O IIPOCKTA,

— B JJOMAIlIHUX YCJIOBUAX,
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o UCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMU JUISI BBIIIOJHEHHS MPOEKTOB M Y4eOHO-HCCIEAO0BATEIbCKUX PabOT MO HU3YYCHHIO
CBOMCTB, CITIOCOOOB IMOJIYYEHHUS U PACIIO3HAHUS BEIIECTB;

o OTpEeNATh UCTOYHUKH XUMHYECKONH HMH(GOpMAalMU, MPEeICTaBIsaTh CHUCOK MH()OPMAIMOHHBIX PECYpCOB, B TOM YHKCJIE M Ha MHOCTPAHHOM
SI3bIKE, FTOTOBUTH MHPOPMAIIOHHBIHN MPOYKT U MPE3EHTOBATH €r0;

o O0OBEKTUBHO OIIEHMBATh MH(OPMALMIO O BEUIECTBAX M XMMHUYECKUX IpoLleccax, KPUTHUUYECKH OTHOCHUTCA K TCEBJOHAYYHOW HH(pOpMAaIuH,
HeZ00POCOBECTHOH peKiiaMe B CPeJCTBAaX MAacCOBOW MH(pOpMaLINU;

L4 CO31aBaTb MOJCIHU U CXEMBbI JIs PCHICHHA y‘Ie6HHX U IIO3HABaTCJIbHBIX 3a1a4.
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