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COIEPKXAHUE YYEBHOTI'O IPEMETA «XUMMW»

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B )KM3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BEIeCTBA.
@duznuecKue CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beulects. [loHaTHe 0 MeToAax Mo3HaHUs B
xumun. YucTteie BemecTBa u cMecu. CriocoObl pa3IieneHus CMece.

ATOMBI U MOJIEKYJIBI. XUMHYECKUE 37IeMEHThI. CUMBOJIbI XMMUYECKUX 3J1€MEHTOB. [IpocThie n
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckas (opmyna. BaieHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocrtaBa BemecTB. OTHOcUTENbHAS aTOMHAas Macca. OTHOCUTEIbHAS MOJIEKYJIsipHas Macca. MaccoBast
JI0JI1 XUMUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Moiib. ModsipHast macca. B3anmocBsA3b KoJMuecTBa, MacChl U YHCIIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COSTUHEHHIA.

dusznueckue W XUMUYECKHE SIBIICHUA. XUMHUYECKass peakius M e€ MpU3HAKU. 3aKOH
COXPaHEHHUs MAacChl BELIECTB. XHUMHUYECKUE ypaBHeHUs. Kiaccudukamums XUMHUYECKUX peakKiuit
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii y3xcnepumenm:

3HAKOMCTBO C XMMHYECKOH IOCYyA0W, MpaBmwiaMu PabOThl B JIA0OpATOPUU U MpUEMaAMU
oOpatieHusi ¢ J1abopaTOpHBIM O0OPYIOBAaHUEM, H3Yy4YE€HHE M ONUCaHUE (U3MYECKUX CBONCTB
00pa3loB HEOPraHUYECKUX BEIIECTB, HaOMI0eHne (u3ndeckuX (TUIaBJICHUE BOCKA, TAasHHUE JIbJA,
pacThpaHue caxapa B CTYINKe, KUTIEHHE M KOHJEHCAIUS BOJABI) U XMMHYECKUX (TOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOM) SIBIICHUM, HAOIIO/IEHHE U
OMHCaHWEe MPHU3HAKOB MPOTEKAaHUS XUMHYECKHX PEaKIMil (pa3ioKeHUe caxapa, B3auMOJICHCTBUE
CEepHOIl KHCJIOTHI € XJOpUIOM Oapus, pasznoxkeHue ruapokcuaa menu (II) mpu HarpeBanuw,
B3anMO/IeiicTBHE kKene3a ¢ pactBopoM conu menu (II), uzydyenue cnocoboB pazieneHus cMecei: ¢
MOMOIIbI0 MarHuTta, (UIbTPOBAHHE, BHIIAPUBAHUE, TUCTUIUIAIMS, XpoMarorpadus, mpoBeacHUE
OUYHCTKM TIOBAPEHHOW CONHM, HaONIOJICHWE U ONHCAaHHE pPEe3yJbTaTOB MPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHUsI MaCChl, CO3/IaHNE MOJIEIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiiue npeacTraBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — s1eMEHT M NpOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B mpupoje, PU3NYecKue M XUMUYECKHUE CBOMNCTBA (pEaklUd TOPEHHS).
Oxkcunpl. [lpumenenne kwuciopoga. CrocoObl TONYYEHHUS KHUCIOpOJa B JIa0OpaToOpuu W
MPOMBIIITIEHHOCTH. KpyroBopoT kucinopoga B mpupoge. O30H — amioTporHas Moaudukarms
KHCJIOPO/JIa.

TemnmoBoit 3¢hdekT XUMHUYECKON peaklud, TEePMOXUMHYECKHE YypaBHEHHUS, DJK30- H
SHIOTEPMUUYECKHE pEaKIuH. TOIIMBO: yroidb M METaH. 3arpsS3HEHHE BO3MyXa, YCHJICHHE
MapHUKOBOTO P deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxienue Bogopoaa B Ipupoje, Gu3ndeckue u
XUMHYECKHUE CBOICTBA, TPUMEHEHHE, CTIOCOOBI ToMyueHus. KucioTs! u comm.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputrenb. PactBopbel. HacelieHHbie u
HEHACBIIIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BEIIECTB B BOZE. MaccoBas 0715 BEIECTBA B paCTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHoBaHMs. Ponb pacTBOpoB B NIpUpOJE M B JKU3HHM UEJIOBEKA.
Kpyrosopot Bozibl B ipupoae. 3arpsa3HeHnue NpupoaHbiX BoA. OXpaHa U OUYMCTKA PUPOIHBIX BOI.

Knaccudukanuss Heopranmdeckux coenuHeHuid. Oxcunbl. Kiaccupukanuss OKCHIOB:
cosieoOpasyroriye (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHbIE) U HecoyieoOpazyronme. Homenkmatypa
okcu10B. U3nueckrue U XUMHUYECKHE CBOMCTBA OKCUIO0B. [lomydyeHne okcuaoB.



OcnoBanusa. Kmaccudukanuss OCHOBaHM: IIETOYM W HEPACTBOPHMBIC OCHOBAHUS.
Homenkmarypa ocHoBanuil. ®Duznueckne M XUMHYECKHE CBOMCTBAa OCHOBaHMi. llomyueHue
OCHOBaHMM.

Kucnorsl. Knaccudpukamms xucnor. Homenknarypa kucinor. PHU3HUECKHE M XUMHUYECKHUE
cBoiicTBa KUCIOT. Psan aktuBHOcTH MetaiuioB H. H. bekerona. [lonyuenue kucnor.

Comu. Homenkiarypa cosieit. @u3nueckue 1 XuMUueckue cBoicTBa cosieit. [lomydyenue coneit.

I'eneTnueckas cBsSI3b MEXKIy KlacCaMH HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIpeesieHue COJIepKaHUs KUCIOpoJa B BO3AyXe, IMOJydeHue, cobupaHue,
pacro3HaBaHME€ W HU3YYEHHE CBOMCTB KHUCIIOpOJAA, HAOJIOJEHUE B3aUMOJEHCTBUS BELIECTB C
KHCIIOPOJIOM M YCIIOBUS BO3HUKHOBEHHUS U TMPEKpalleHUs ropeHus (Mokapa), 03HAKOMIICHHE C
o0pa3iaMu OKCHJIOB U OTMCAaHUE MX CBOICTB, MMOJyueHHe, cCOOMpaHue, paclio3HaBaHUE U U3YUYCHHUE
CBOKMCTB BoOJOpoJia (ropeHue), B3auMozcicTBUe Bojmopoga ¢ okcugaoMm wmeau (II) (Bo3mokHO
WCTOJIb30BaHUE BHUICOMATEPUAIOB), HAOIIOACHHWE OOpPAa3lOB BEIIECTB KOJUYECTBOM | MOUIb,
UccleoBaHle OCOOCGHHOCTE  pacTBOPEHHUS BEHIECTB C  Pa3lMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEIACIEHHOM MacCOBOM JIOJE€M pPAacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJBI C MeTalaMH (HaTpUeM U KajblueM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HWCCIIEOBaHHE OOPA3IOB HEOPraHWYECKHX BEUIECTB PA3IUYHBIX KIIACCOB,
HaONto/IeHne M3MEHEHUS OKPaCKM WHIUKATOPOB B PACTBOPAaX KUCIOT W IIENouYeH, H3yueHue
B3auMmozeiicTBus okcuaa meau (II) ¢ pactBopoM cepHOIl KMCIOTHI, KUCIOT C METa/NIaMU, PEaKIIUi
HEWTpalnu3aluu, OJy4YeHUE HEPACTBOPUMBIX OCHOBAHMI, BBHITECHEHUE OJHOTO METajula APYTUM U3
pacTBOpa COJIM, PpELIICHHE OKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «Baxneimme Kiacchbl
HEOPraHUYECKUX COEAVNHEHUI».

IMepuoauueckuii 3akon u Ilepuoamyeckass cucrema xumMudeckux 3iementos /I, H.
Menpeaeesa. CtpoeHue atoMoB. XHMHYeCKasi CBsA3b. OKHCIMTEIBHO-BOCCTAHOBHUTE/IbHBIC
peakuuu

[lepBbie MOMBITKH KIACCU(PUKALNN XUMUYECKHX dJIEeMEHTOB. [loHsATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (ILIE€JI0YHbIE U I1IE€JI0YHO3EMENbHbIE METAJlIbl, TAJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEepHbIE OKCUIbI U THIPOKCHIBI.

[Iepnonnueckuit 3akoH. Ilepnonnueckas cucreMa xumudeckux ainemeHToB /1. . Menneneesa.
Kopotkonepuoanass u gnuHHONepuoAHas ¢opmbel Ilepuogudeckold CHCTEMBI XUMHYECKHX
anemenToB J[. 1. Menneneesa. Ilepuoabl u rpymnmnbsl. GU3HYECKUN CMBICI NOPSAIKOBOTO HOMEpA,
HOMEPOB MEPUO/Ia U TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sijiep. M3otonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonoyek aTtoMoB  mepBbIX 20  XUMHUYECKHMX  3JeMeHTOB  [lepuoanyeckoil  CHCTEMBbI
J.N. MenneneeBa. XapakTepUCTUKa XMMUYECKOT0 3JIEMEHTA IO €ro MOJ0KEeHUI0 B [lepuoanyeckoii
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS! paguyca aTOMOB XMMHYECKHX AJIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil cucTreMbl XUMHUYECKUX JIEMEHTOB JJIs
pa3BuTHUA HayKu U npakTuku. [. . MenneneeB — y4€HbIN U TpaXkJaHUH.

Xumuuaeckas cBsi3b. KoBaneHTHas (ToJisspHast ¥ HEMOJIAPHAs ) CBSI3b. DIEKTPOOTPHUIIATEIIBHOCTh
XUMHYECKUX 3JIeMEHTOB. MIOHHasI CBSI3b.

Crenensb okucneHus. OKACIUTENBHO-BOCCTAHOBUTEINBbHBIE peakiuu. [Ipouecchl okucienus n
BOCCTaHOBJIEHUS. OKUCINTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumMeHm:

u3ydeHue o0pasIoB BEIIECTB METAJIIOB M HEMETAJUIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIMHKA C
pacTBOpaMM KUCJOT U IIEJI0YEH, IPOBEIECHNUE ONBITOB, WILTFOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakluil (TrOpeHue, peakLiuu pa3yioKeHNs, COEAUHEHUS).

Meostcnpeomemmnuwie ceasu



Peanu3arus MeXIPEAMETHBIX CBA3CH MPH U3YYESHHH XMMUH B 8 KJIACCE OCYIIECTBISIETCS Yepes3
HUCITIOJB30BAaHUEC KaK 06H_[I/IX CCTCCTBCHHO--HAYYHBIX HOHHTHﬁ, TaKk U HOHﬁTHﬁ, ABJIAOITUXCA
CHCTEMHBIMH IS OTACJBHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'0 IUKJIA.

OOmue ecTecTBeHHO--HAyYHbIC MMOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, KiacCu(UKaIys, MEPUOJUYHOCTh, HAOIIONCHUE, OKCIIEPUMEHT, MOJCIHPOBAHHE,
U3MEPEHHE, MOJICITb, SIBJICHUE.

dusuka: wmarepus, aroM, OSJCKTPOH, TMPOTOH, HEHTPOH, WOH, HYKJIHI, H30TOIbI,
PaIOaKTHBHOCTB, MOJICKYJIa, DJICKTPUYCCKHIA 3apsi]l, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE
BEIIIECTBA, ra3, QU3NUYECKUE BEIUIUHBI, CIMHUIIBI U3MEPEHHsI, KOCMOC, IUTaHeThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadust: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIC MOPOJIbI, MOJIE3HbIE UCKOMAEMbIC,
TOIUTMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKas peaKus

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucremMa xumudeckux aiuemeHTos /1. . Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
[IEPUOJIOB, Kallus, KaJlbLUUig U MX COCAUHEHUN B COOTBETCTBHM C IIOJIOKEHUEM 3HIIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BewlecTBa: BHJBI XHMHYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIINYECKON PEIIETKN U BU/Ia XUMUUECKOH CBSI3U.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKHMX BElIeCTB. XHMHYECKHE CBOWCTBa
BEIIECTB, OTHOCSIINXCS K Pa3INYHbIM KJIaccaM HEOPTraHUYECKUX COEIMHEHUMN, TeHEeTHYEeCKas CBS3b
HEOPraHMYECKUX BEILECTB.

Krnaccudpukanus XMMHUYECKUX peakUuil MO pa3Iu4yHbIM IMpU3HaKaM (TI0 YHUCIY M COCTaBY
YUYacTBYIOIIMX B PEAKLUU BEUIECTB, [0 TEIIOBOMY 3(P(EKTy, M0 U3MEHEHUIO CTENEHEeH OKUCICHUs
XUMHUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH, 10 YYaCTHIO KaTaau3aTopa). JK30- U S3HIOTEPMUUECKHE
peaku, TepPMOXUMHUYECKUE YPABHEHUSI.

[lonsiTe o ckopocTH xumuueckoil peakuuu. [loHsTHe 00 00paTUMBIX M HEOOPATHMBIX
XUMHUYECKUX peakuusax. IIoHATHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. Ilonarue o karanuse.
[TonsiTe 0 XxuMU4ecKOM paBHOBecuU. DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMUYECKOW pPEakLUu U
I0JIO)KEHNE XMMHUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIMM, AJIEKTPOHHBIM OajaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHME YPAaBHEHMM OKHCIHMTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxkuii ¢ UCTIONb30BaHUEM METO/1a 3JIEKTPOHHOT0 OajaHca.

Teopust 3IEKTPOIUTHUECKON IHUCCOLMALMU. DJIEKTPOIMTHI M HEIEKTPOIUThI. KaTnoHsl,
aHMOHBI. MexXaHU3M JUCCOLMAIMHN BEIIECTB C Pa3IUYHBIMU BUIAMH XUMHUYeCcKoW cBsi3u. CTeneHb
aucconnanuy. CUIbHbIE U ClIa0ble AIEKTPOIIUTHI.

Peakiiun monHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIMii MOHHOTO OOMEHa, TMOJHBIC H
COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM M cOJIell B CBETE
MPEACTABICHUI 00 SIEKTPOIUTUUECKON nuccormalnui. KadecTtBeHHbIe peakiiuy Ha HOHBL. [loHsaTHE
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILECTB —
METaJUIOB U HEMETAIIOB (TpaduTa 1 aiMasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHs), UCCIICIOBAHNE
3aBHCUMOCTH CKOPOCTH XUMUYECKOH PEaKIIUU OT BO3JICHCTBUSA pa3IMYHbIX (PAKTOPOB, UCCIIEIOBAaHHE
3JIEKTPONPOBOAHOCTA PACTBOPOB BEIIECTB, MpOLEcCa AUCCOLMAIMU KHUCIOT, LIEIOYEH U COJIeH
(BO3MOYKHO HCIIOJIb30BAaHUE BUAE0 MATEPUAJIOB), IPOBEIEHUE ONBITOB, WIUTFOCTPUPYIOIIUX IPU3HAKU
MIPOTEKaHUS PEaKIIuii HFOHHOTO 0OMeHa (0O0pa3oBaHME OCajKa, BbIIECICHUE Ta3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue,
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pPEaKIMM PA3JIOKEHUs, COEIUHEHMs), pacllO3HaBaHWE HEOPraHWYECKMX BELIECTB C IOMOILBIO
KAueCTBEHHBIX PEaKLUi HA MOHBI, PEIICHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemertasuibl 1 UX coeJUHEHUS

OOm1ast xapakTepucTuKa ranoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE CTETIEHU
okucineHud. CtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — IaJON€HOB. XMMUYECKHE
CBOMCTBa Ha mpuUMepe xjopa (B3aMMOJEHCTBHE C METaUIaMM, HEMeTaJlJlaMH, LIEJI0YaMH).
XnopoBogopoa. ConsiHast KUCIOTa, XUMHYECKUE CBOWCTBA, NOJIy4eHHUE, NpUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJAA Ha OpraHM3M 4eJoBeKa. BakHeWlnue XJIOpuabl M MX HaXO0XKJIECHUE B
IIPUPOJIE.

OOmast xapakrepuctuka »s7neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue MU (u3nyeckre CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/AA U Cephl. AJUTOTPOIHBIE MOIN(UKAIINH KHCIOPOA U Cepbl. XMMHUYECKHE CBOMCTBA CEPHI.
CepoBosiopoJi, cTpoeHue, pu3nuecKkue U XuMudeckue cBoiictBa. OKCUIbI cepbl KaK MpeACcTaBUTENN
KHCIOTHBIX OKcHIoB. CepHas KucCiOTa, (U3MYECKHME W XUMHUYECKHME CBOWCTBa (oOmmMe Kak
IpEJCTaBUTEINI Kiacca KHUCIOT U crneuuduueckue). XUMUYECKUE peakIUH, JIeXKallie B OCHOBE
IIPOMBIIIJIEHHOTO CIoco0a MoslydeHus cepHoM Kuciotel. IIpumenenue cepnoil kucinotsl. Conn
CEepHON KHUCIIOThI, KAUECTBEHHAsl peaklus Ha cysibpaT-uoH. HaxoxxneHue cepbl U €€ coeAMHEHUIl B
npupoae. XUMHUECKOE 3arpsi3HEHUE OKPYIKaIOLLEl cpe/ibl COETMHEHUSIMU Cephl (KUCIOTHBIE T0XK/IH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILEHHS.

OOmass xapakrepucTuka »3JeMeHTOB VA-rpynnbl. OcCOOEHHOCTM CTPOEHMSI aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHUs. A30T, paClIpOCTPaHEHHUE B IPUPOJIE, (PU3HUECKUE U XUMUYECKHE
cBoiicTBa. KpyroBopor a3zora B mpupoae. AMMmHak, ero (pu3M4eckue M XUMUYECKUE CBOMCTBA,
nojyyeHue u npumenenue. Conu aMMOHUS, UX (pU3HUECKUe U XUMUYECKHUE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHBI aMMOHHMs. A30THas KHCIOTa, €€ MoJlydeHue, (pu3nuecKue u
XMMUYEeCKHe CBOicTBa (OOIIMe Kak TMpeICcTaBUTENsl Kiacca KUCJIOT M CIeHU(pHUECKHe).
Hcnonb30BaHre HUTPATOB U COJIEM aMMOHMS B Ka4eCTBE MUHEPAJIbHBIX ya100peHui. XuMuueckoe
3arps3HEHUE OKpYXKaroleil cpeibl COeqMHEHUAMH a30Ta (KMCIOTHBIE 10XKIH, 3arps3HEHUE BO3yXa,
MOYBHI U BOJ0EMOB). Pocdop, aoTponHbie Moaudukanuu ¢pocdopa, Gpusnueckue 1 XUMUIECKHE
coiictBa. Oxcun ¢ochopa (V) u dochopHas kuciora, GU3NUECKUe U XUMHUECKUE CBOMCTBA,
nosrydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPAIBHBIX y100pEHHIA.

OOmast xapakrepuctuka »sineMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHMsS AaTOMOB,
XapaKkTepHbIE CTENEHU OKMCIEHUS. YTIEpoJ, alIOTPONHbIE MOAU(PHKAIMHN, PACIPOCTPAHEHHE B
npupoje, pu3nveckue U XMMHUYEecKHe cBoicTBa. AzncopOuus. KpyroBopor yriepoga B mpupofe.
Oxcuasl yriepoja, ux (QpuU3M4yeckrue M XMMHYECKHE CBOMCTBA, JACWCTBUE HA KUBBIE OpPraHU3MBI,
MOJIlyYeHHe M TpUMEHEeHHe. DKoJoruyeckue mpoOieMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepona (IV),
TUTIOTE3a TI100aJIbHOTO MOTEIJICHUS KIIMMaTa, TapHUKOBBIN d(DQekT. YronbpHas KUCIOTa U €€ COMH,
X (U3NYECKHue U XMMHUYECKHE CBOMCTBA, MOJlyueHHEe M MpuMeHeHue. KaduecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHayasibHble MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEIMHEHHUAX YIJIepoJa
(MeTaH, 3TaH, YTUJICH, alleTUJIeH, ATAHOJ, TIIMLEPHUH, YKCyCcHas kucioTa). [IpupoaHbie HCTOUHUKI
YIJI€BO0POAOB (Yroiib, MPUPOIHBINA a3, He(Th), MPOILYKTHl UX MepepadoTku (OEH3MH), UX POJb B
ObITY M TNPOMBIIUIEHHOCTH. I[loHATHE O OMONOTMYECKHM BAKHBIX BEIIECTBAaX: >KHUpax, OeKax,
yIIeBOAaX — M MX pPOJM B JKU3HU 4eJoBeKa. MaTepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemnnii, ero pusndyeckrne 1 XMUMUUECKHE CBOWCTBA, TOJTydeHUE U TpuMeHeHne. CoeqmHeHus
KpeMHUs B npupone. O6mue npencrasieHuss o0 okcuae kpemuus (IV) u kpeMHUEBOH Kuciore.
Cunukatel, MX HCIOJIb30BaHME B OBITY, B IPOMBIIUICHHOCTH. BakHeHIine CTpOUTEIbHbIE
MaTepuabl: KepamMHKa, CTeKJIo, IeMeHT, OeToH, kene3o0eToH. Ilpobmembr Ge3omacHOTO
UCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAJIOB B TIOBCEIHEBHOMN YKU3HH.



Xumuueckuii IKcnepumenm:

M3ydeHue 0oO0pa3l0B HEOPraHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI, MPOBEACHUE
KAueCTBEHHBIX PEaKlIMil Ha XJOPUI-UOHbI M HaOJIO/IEHWE MPU3HAKOB MX IMPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (U3NYeCKHe W XMMUYECKHE CBOMCTBA TaJOICHOB M MX COCIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHHE BHJEOMATEPHUATIOB), O3HAKOMJIGHHE C oOpasluaMu XJIOpUIOB (TaIOr€HUIOB),
O3HAaKOMJIEHHE ¢ oOpa3umamMu ceppl M €€ COEIUHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJCOMATEpHANIOB),  HaOIoJIeHue  mporecca  OOyriauMBaHUS — caxapa IO JAelcTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIOTHI, M3yYCHHE XMMHUYECKHX CBOWCTB pa30aBICHHON CepHOU
KHCIIOTBI, MPOBEJICHUE KAueCTBEHHOW peakiuu Ha Ccynb(haT-uoH U HaONIOACHHE NIpHU3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (M3NYECKHMMHU CBOMCTBaMHU a3oTa, ¢ochopa M HX COeIMHEHHUN
(BO3MOXXHO HCIIOJB30BAaHUE BUICOMATEPHUATIOB), oOpa3liaMHu a30THBIX U (ochopHBIX yaoOpeHui,
[I0JIy4€HUE, COOMpaHne, paclio3HaBaHUE U U3yUEHHE CBOWCTB aMMHUaKa, IPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (pochaT-uOH U U3yUYeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICICTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTBHI C MEJbIO (BO3MOXHO HMCIOJIb30BaHUE BUIEOMATEPUAIIOB),
M3y4YeHHE MOJeNel KPHUCTAJUIMYECKUX PemEToK anmasa, rpadura, QymnnepeHa, 03HaAKOMIIEHHE C
IIPOLIECCOM  aACOpPOLMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M yCTPOMCTBOM
MIPOTUBOTa3a, MOJIy4eHHEe, cOOMpaHue, pacrno3HaBaHUE M W3Y4YCHHE CBOWCTB YTIJIEKUCIIOrO Tasa,
IIPOBEJICHUE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT M CHJIMKAT-MOHbl U U3y4YEHHE IPU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJICHHE C TMPOAYKIHMEH CHUJIMKATHOW MPOMBIIUICHHOCTH, peIlleHue
AKCIIEPUMEHTAJIBHBIX 33a4 10 TeMe « BaykHele HeMeTaibl U UX COEIMHEHUS».

MeTtaibl M X COeITMHEHUS

OO01as XxapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX IOJIOKEHUS B
Ilepuognueckoit cucteme xXuMuueckux 3nemeHTos J. . Menneneesa u ctpoenus atoMoB. CTpoeHHe
MeTalioB.  Mertaminueckas  CBA3b M METaJUIMYECKas  KpUCTAJIMYECKas  peméTka.
DNEeKTPOXUMHUYECKUI Pl HAPSHKEHU MeTalioB. OU3nyeckrne 1 XUMUYECKHUE CBOMCTBA METAJIIOB.
OO6mue crnocoObl mosydeHus MetamuioB. IloHATHE O KOpPpO3UM METAIOB, OCHOBHBIE CIOCOOBI
3aIUThI UX OT Koppo3un. CIiiaBsl (CTalb, YyT'YH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIIIIEHHOCTH.

[lenouynsle MeTaunsl: nonoxeHue B Ilepuoguueckoil cUCTEME XUMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHHUE B npupone. OU3nyecKkue U XUMMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI ¥ THIPOKCHIBI HaTpus U Kamus. [IpumeHnenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[IlenouyHO3eMeNbHBIE METAJIIIBI MAarHUil U KallbLiMii: nosioxkeHue B Ilepuogmueckoil cucreme
xuMH4ueckux snemeHtoB [[. M. MeHneneeBa, CTpOCHME WX aTOMOB, HAXOXKJECHHE B MPHUPOJE.
du3nyecKue U XUMHUECKHE CBOMCTBA MarHUS U KablMsl. BaxkHelime coeuHeHNs KanbIus (OKCUI,
TUIPOKCH, coiiu). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Anromunuit: nonoxenue B [leprnoauueckoii cucreMe XUMUYECKHUX 2JIEMEHTOB .
W. MenneneeBa, cTpoeHue aTromMa, HaxoXeHHe B npupojae. Puznueckue 1 XUMUYECKUE CBOWCTBA
amoMuHMs. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCUIA ATFOMUHHUS.

Kemezo: MOJIOKEHHUE B [Tepronnueckoi CHUCTEME XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HaXOXACHHUE B Ipupoje. Puznueckue 1 XMMUUYECKNE CBOWCTBA
xene3a. Okcuasl, THAPOKCU B U comu xkenesa (I1) u xxenesa (I1I), ux coctas, cBoCTBa U TOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMy METaJJIOB U CIUIaBOB, UX (PM3MUECKUMU CBOMCTBAMH, U3yUYEHUE
PE3YJIBTaTOB KOPPO3UH METALIOB (BO3MOXKHO HCIOJIB30BaHWE BUACOMATEPUATIOB), OCOOCHHOCTEM
B3aMMO/JICHCTBUS OKCUAA KAIbIIHs M HATPHUS C BOJIOH (BO3MOXKHO UCTOIb30BaHNE BUIECOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, IpOLlECCa TOPEHUs XKelle3a B KHUCIOPOAE (BO3MOXKHO
UCIOJIb30BaHNE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHHSA KAueCTBEHHBIX PEAKIMM Ha HOHBI:
MAarHusi, KalabIl¥s, ATFOMUHIS, TTHHKA, xkene3a (1) u xenesa (I1I), menu (II), HabnroneHne u onrcanue
MPOLIECCOB OKpAIlIMBAaHUA TUIAMEHU MOHAMU HATpHSs, KaJlus U KaJblUs (BO3MOYXKHO MCIOJIB30BaHUE
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BUJICOMATEPHAIIOB), HccenoBaHuEe aM(pOTEPHBIX CBOMCTB TMAPOKCHIA AIOMUHUSA U THAPOKCHAA
[IMHKA, PEIICHNE SKCIIEPUMEHTAIILHBIX 3371a4 10 TeMe « BakHeHIe MeTaibl U UX COSAMHCHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemectBa 1 Marepuanbl B IOBCEAHEBHOM >KM3HU 4ejoBeka. be3omacHoe HCIIONb30BaHUE
BELIECTB U XUMHUECKHX peakiuii B ObITy. [lepBas momoIs Npu XUMHUYECKUX 05KOTaxX U OTPABICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpeabl (IpenenbHas IOMyCTUMas KOHILIEHTpaLMsl
BemecTs, ganee — [1/1K). Ponb XxumMun B perieHur S3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4yeHue 00pasloB MaTepualoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTEpUaJbl).

Mesicnpeomemmunie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NpY U3YUYEHUH XUMUH B 9 KJlacce OCyIeCTBISeTCs Yepes
WCIIOJIb30BaHNE KaK OOIIWX €CTeCTBEHHO-HAYYHBIX IMOHATHH, TaK W TOHSATHH, SBIISIOIUXCS
CUCTEMHBIMU JIJISl OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01iue ecTeCTBEHHO-HAY4YHbIE MOHATUSA: HAy4HbIN (paKkT, TUNOTE3a, 3aKOH, TEOPHs, aHAIU3,
CHUHTE3, Kiaccuukanus, MNEePUOJUYHOCTb, HAONIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
M3MEpEHUe, MOJIeIb, SIBJICHUE, TAPHUKOBBINA A(PPEKT, TEXHOIOTHS, MATCPHAIIBL.

@duzuka: Marepus, aroMm, OJIJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUA, H3OTOIMBI,
PaIMOaKTUBHOCTH, MOJICKYJIA, AJICKTPUICCKUH 3apsif, IPOBOIHUKH, IIOJTYITPOBOJHUKH, TUIICKTPUKH,
(boTO’IEeMEHT, BEIIeCTBO, TeNo, OO0BEM, arperatHoe COCTOSHHUE BelIecTBa, ra3, pacTBOP,
PacTBOPUMOCTD, KPUCTAIUTHNICCKAs PEIIETKA, CIIaBbl, PU3NICCKUE BETMYUHEI, CIMHUALIEI U3MEPCHUS,
KOCMHUYECKOe TPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢ortocunres, neixanme, Ouocdepa, IKOCHCTEMA, MHHEPAJIbHBIE yIOOpEHUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE UCKOMAEMBbIE,
TOTLIUBO, BOJTHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYUEBHOI'O ITPEJIMETA
«XHUMMUS»

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yIbTaThl OCBOCHUS MPOTPaMMBbl yUEOHOTO MpeaMeTa « XUMHUs JOCTUTAIOTCS
B X0j/i¢ 00yUYeHUs] XUMHUH B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON I€ATEIbHOCTH B COOTBETCTBUU C
TpaauIIUOHHBIMHU pOCCI/IfICKI/IMH COMMOKYJIbTYPHBIMH W AYXOBHO-HPABCTBCHHLIMU LCHHOCTAMU,
MNPUHATHIMU B OOIIECTBE MpaBUIaMH M HOpPMamMH TOBEIEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATTU3AIMH 00yYaIOIMIUXCS.

JIMYHOCTHBIE pE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTUBHBIX IICHHOCTHBIX OpI/IeHTaLII/If/’I 1 paCclIMpCHUC OIbITA ACATCIBHOCTHU HA eé OCHOBC,
B TOM YHCJIC B YaCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

* [ICHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY M HAyYHOMY
HacJI€AUK, IIOHMMaHUs 3HA4YCHUA XUMHUYECKOU HAayKHM B JXHU3HH COBPCMCHHOI'O 06III€CTBa,
CIIOCOOHOCTH BJJIETh JIOCTOBEPHOW HHQpOpMAIME O MEepeOBBIX AOCTHKEHHUSX U OTKPBITHUAX
MHUPOBOHM U OTEUECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTU B HAyUHBIX 3HAHUAX 00 YCTpOICTBE MUpa
1 0O0ILIECTBA;

2) rpa:KAaHCKOT0 BOCIIMTAHMSA:

* MPEACTaBICHUS O COLHUAIBHBIX HOPMAaxX W TMpPaBUJIAX MEXIMYHOCTHBIX OTHOILICHHH B
KOJIJICKTHUBCEC, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B 06HIGCTB€HHO HOHC3HOﬁ,
yueOHO-UCCIIEIOBAaTENIbCKOM, TBOpPYECKOW W JpPYyruX BHJAX JIEATENBHOCTH, TOTOBHOCTH K
pa3HoOO0pa3HONW COBMECTHOM AESTEIbHOCTU NPH BBITOJHEHUU Y4YeOHBIX, TO3HABATEJIbHBIX 3ajad,
BBITIOTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JMaHUM Y4YeOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHUIO W B3aMMOIIOMOIOMW B MPOLECCE STOM y‘IG6HOI>i ACATCIIbHOCTH, T'OTOBHOCTHU
OLICHHUBATh CBOE MOBEJCHUE U MOCTYMKHU CBOUX TOBAPHUIIECH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

*  MHPOBO33DEHUECKHE TPEJACTABICHUS O BEUIECTBE W  XHMHUYECKOH  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd W COCTaBISIOUINE OCHOBY JUIS
IMOHUMAaHHWs CYIIHOCTHU HaquOﬁ KapTUHBI MHpa, MMPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX
pa3BUTHUS IPUPOJIbI, B3aUMOCBS3SIX YEIOBEKA C TIPUPOTHON CPeioil, O pOJii XMMHUU B TTIO3HAHUH ITUX
3aKOHOMEPHOCTEN;

* TO3HABATENbHBIE MOTHUBBI, HAMpPABJICHHBIE Ha TIOMYyYE€HHUE HOBBIX 3HAHUN MO XHMHH,
HEOOXOAUMBIE JUIsI OOBSACHEHHS HaOIIOJAaeMbIX TIPOIECCOB W SBJICHHWM, TI03HABATEIHHOM,
MH(OPMAIIMOHHON M YUTATEICKON KYIbTYphI, B TOM YHCJIE HaBBIKOB CAMOCTOSITENILHON paboThI ¢
y4eOHBIMM TEKCTaMH, CIIPABOYHON JHUTEpaTypod, IOOCTYHHBIMH TEXHHUUYECKUMHU CpEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

* MHTEpEC K OOYUYEHHIO W TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOEKTHON M HCCIIEAOBATENIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpPaBJIEHHOCTH U YPOBHS 00yUYeHUS B AaJbHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

® OCO3HAHUEC LICHHOCTHU KXU3HHU, OTBETCTBCHHOI'O OTHOIICHHUA K CBOEMY 3JO0POBBIO, YCTAHOBKHU
Ha 370pOBBI 00pa3 JKW3HM, OCO3HAHMWE TOCIEACTBHA W HENPUATHE BPEIHBIX IPUBBIUCK
(ymoTpeOsieHusT aJIKoToJis, HApKOTHKOB, KYpPEHHUs), HEOOXOAUMOCTH COOJIONECHUS TIPaBHII
0€30MacHOCTH MPU OOPALICHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:

* HHTEpEC K MPAKTHYECKOMY HM3YYEHHUIO Npodeccuil U TpyAa pa3iIudHOro poja, yBaXXeHHE K
TPYIy U pe3ysibTaTaM TPYJIOBOU JEATEIbHOCTH, B TOM YKCJE HA OCHOBE MPUMEHEHUs MPEAMETHBIX
3HAaHUI 10 XUMUH, OCO3HAHHBIN BEIOOP MHIMBHYaTbHON TPAEKTOPUH MTPOAOIKEHHSI 00pa30BaHUs C
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y4ETOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTHM K XHUMHHU, OOINECTBEHHBIX HWHTEPECOB U
MOTPEOHOCTEH, YCIEHON MPOodeCCHOHANBHON JESITEFHOCTH U Pa3BUTHsI HEOOXOIUMBIX YMEHHU,
TOTOBHOCTB aJJalITUPOBATHCS B TPOPECCHOHAIBHOM CpeJie;

6) 3K0JI0rHYecKOro BOCIIMTAHUSA:

* DKOJIOTHYECKHU IIeJIECO00pa3HOE OTHOIICHUE K MPHUPOJE KaK MCTOYHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYIICCTBOBAHHMS, MOHMMAaHWE IIEHHOCTH 3J0POBOTO W 0E€30MacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 370pPOBBIO, OCO3HAHUE
[IEHHOCTU COOJIOJCHMS MpaBUJI 0E30MacHOr0 MOBEACHUS MPH paboTe C BEIIECTBAMH, a TAKKE B
CUTYalHSIX, YTPOKAOUIUX 3I0POBBIO U KU3HU JIHOJICH;

* CIOCOOHOCTH MPUMEHSTh 3HAHUSA, TOJyYaeMble MTPU U3YUEHUU XUMUHU, JUIS PEIICHUS 3a/1ad,
CBSI3aHHBIX C OKPY KaIOIIEH MPUPOTHON CPEIOM, AJIs TOBBIIIECHUS YPOBHS AKOJOTUUYECKOU KYJIBbTYPBI,
OCO3HaHUS TII00aJTBLHOTO XapaKTepa PKOJIOTHYECKUX MPOOJIEM U IMyTeH UX PEIICHHS MOCPEICTBOM
METOJI0B XMMUH, 3KOJIOTMYECKOTO MBIIUICHHS], YMEHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIILHOM,
KOMMYHUKATUBHOM U COIIMAJIbHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX pPE3yJIbTATOB BBIACIAIOT 3HAYUMBIC IS (OPMUPOBAHUS
MHUPOBO33PEHHUs OOIIEHAyYHbIE MOHSTHUS (3aKOH, TEOpHs, NMPUHLUII, TUMOTe3a, (akT, cUCTeMa,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HMCIOJIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYCOHBIX
MpeAMETax M MO3BOJISIOT HAa OCHOBE 3HAHHMHM U3 3THX NMPEAMETOB (HOPMUPOBATH MPEACTABICHHUE O
LIEJIOCTHOW HAy4YHOM KapTHHE MHpaA, U YHHUBEpCAJIbHbIC Y4eOHBbIC ACHCTBUA (TMO3HABaTEIbHEIC,
KOMMYHHKATHUBHBIC, PETYJISTUBHBIC), KOTOpbIE OO0ECleynBalOT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOATEILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YU€OHOMN JACSATEIHHOCTH.

Ilo3naBaTenbHBbIE YHHBeEPCAIbHbIE YUeOHbIe AeiCTBUSA

ba3oBble JJoruyeckue aeiicTBUSA:

* YMEHHUS UCIOJIb30BATH IIPUEMBI JIOTHYECKOTO MBILLIJIEHUS [P OCBOCHUU 3HAHUI: paCKpbIBaTh
CMBICII XUMUYECKUX TMOHATHH (BBIACIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIUBATH B3aUMOCBSI3H C
JIPYTUMH TOHSTHSMH), UCIOIB30BaTh MOHITUS TSI OOBSICHEHUS OTAETbHBIX (AaKTOB U SIBJICHHIA,
BBHIOMPATh OCHOBAHUS W KPHUTEPUU IS KIACCUPUKAIMH XUMHYECKUX BEIIECTB U XUMHUYECKHUX
peaxiuii, yCTaHaBIMBATh MPUYMHHO-CIEICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH W3Y4YECHHS, CTPOHUTH
JIOTUYECKHE pacCyXJAeHUs (MHIYKTUBHBIE, JIEIyKTUBHBIC, 110 aHAJOTWH), JENaTh BBIBOJALI H
3aKJIIOUCHUS;

* yMEHHUE MPUMEHSATHh B MPOIECCe MO3HAHUS MOHATHS (IIPEIMETHBICE M METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOIb3YyeMble B XHUMHHU, MPeoOpPa3OBHIBATh MIMPOKO
MPUMEHSEMbIE B XHMHUHM MOJICIbHBIC TPEICTABICHUS — XWMHYECKH 3HaK (CHMBOJI SJIEMEHTA),
XUMHYecKas GopMylia U ypaBHEHHE XUMHUECKOHN PeakIuu — P PEeIICHUH yueOHO-TT03HABATEIbHBIX
3a7a4, ¢ Y4€TOM ATHUX MOJECIIbHBIX MPEJACTABICHUN BBISBISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YYaeMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB U XUMUYECKUX PEAKIINil, BHISIBISAThH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBA3W W MPOTHBOPEYMS B M3Y4YaE€MbIX Mpolleccax U
SIBJICHUSAX.

ba3oBble ucciaenoparejabcKue AeiicTBUS .

* YMEHME UCI0JIb30BaTh IOCTABIICHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA NTO3HAHUS, a TAKKE
B KaueCTBE OCHOBHI JUIsl (POPMUPOBAHUS THIOTE3BI MO MPOBEPKE MPABMIHHOCTH BBHICKA3bIBAEMBIX
CYKJICHUN;

* MPUOOpPETEHHE OTMbITa MO IJIAHUPOBAHHUIO, OPTaHHW3alMU W TIPOBEICHUIO YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOII0aTh 3a XOJOM MPOIECcca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €TI0
pe3yabTaT, GOpMyIUpOBaTh OOOOIIEHHWS W BBIBOJBI TO pe3yjbTaTaM MPOBEAEHHOTO OIIBITA,
WCCJICTOBAHMSI, COCTABIIATh OTUET O MPOJIEIIaHHOM padoTe.

Pabora ¢ undopmaumeii:



* yMEHHE BBIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U
dbopM mpencTaBieHUs, MONyYaeMyI0 U3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYJIApHAS JHTEparypa
XUMHUYECKOTO COJIEep KaHMs, CIPaBOUYHbIE MOCOOMs, pecypchl VHTepHeTa), KpUTUUYECKH OLIEHHUBATh
MPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

* YMEHHE NMPUMEHSATH Pa3IMYHbIE METObI U 3aIPOCHI IPU MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JITAHHBIX, HEOOXOIMMBIX JUIsI BHIMOJIHEHHUS yUEOHBIX M MO3HABATEIbHBIX 3a7a4
onpeAeNnéHHOro TUIAa, NPUOOpEeTEHHE OIbITa B O0JIACTH HCIHOJB30BaHUS HHGOPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJICHUE KYJIbTypOH AKTUBHOI'O HCIIOJIB30BAHMS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEILHO BEIOMPATh ONTUMAJIbHYIO (OopMy MpecTaBlieHus HH(popManuu
Y WJUTIOCTPUPOBATH PeIIaeMble 33a4i HECIOKHBIMH CXEMaMH, AdarpaMMaMu, IpyruMu (popmamu
rpauKu 1 UX KOMOMHAITUSIMU;

* YMEHME HCIOJb30BaTh M aHAIM3UPOBATh B Ipoliecce YYEOHOM M UCCIIENOBATEIbCKOM
JeSTebHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIEHHOCTH, CEIbCKOTO X035ICTBAa M TPAHCIOPTA Ha
COCTOSIHME OKPY’KaIOLEel MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIC YYeOHbIE 1eliCTBUS:

* YMEHUS 33]1aBaTh BOIIPOCHI (B XOJI€ IMajora 1 (MjIn) JUCKYCCUH) IO CYIIECTBY 00CYKI1aeMOit
TeMbI, (HOPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

* YMEHMSI [IPE/ICTABIIATH I10JyYEHHbIE PE3YJIbTAaThl I03HABATEIILHOMN €A TEIIbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeNIaTh MPE3EHTAIMIO PE3YJIbTATOB BHITOJHEHHS XMMUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOrO OMbBITA, JAOOPATOPHONU PAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
MIPOCKTA);

* YMEHHS y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW IO3HABATEIHLHOW U
HCCIIEI0BATENIbCKON NEATETLHOCTH MPH PELIEHUH BOSHUKAIONIUX MPOOJIEM Ha OCHOBE yuéTa 00X
MHTEPECOB U COrJacoBaHUs MO3ULUN (0OCYKIEHHs, OOMEH MHEHMSIMH, «MO3TOBbIE ILTYPMBID»,
KOOp/AMHAIMS COBMECTHBIX JACUCTBUI, OnpeiesieHne KPUTEPHEB 10 OLIEHKE KayecTBA BHIOJIHEHHON
paboThl U ApyrHE).

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AeliCTBHA:

* YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENU JEeSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO J€SITEIbHOCTD, BEIOMPATh Hanboee
s dexTUBHBIE CITIOCOOBI PEMICHHS YUeOHBIX U TI0O3HABATEIBHBIX 3aJ[a4, CAMOCTOSTEIbHO COCTABIIATh
WIA KOPPEKTHPOBATh MPEAJIOKEHHBIN aJroOpuT™M NEHCTBUN MpU BBITOJHEHWU 33JaHUN C y4ETOM
MOJTyYeHHUST HOBBIX 3HAHWHA 00 HM3y4aeMbBIX OOBEKTaX — BEIIECTBAX W PEAKIHSIX, OLEHHBATH
COOTBETCTBHE ITOJyYEHHOI'O pe3yJibTaTa 3asBJICHHOM 11eJ1, yMEHUE UCIIOIb30BaTh U aHAIU3UPOBAThH
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHH.

HPEAMETHBIE PE3YJIBTATHI 11O YYHEBHOMY IIPEIMETY
«XHUMUsl» (HA BA3OBOM YPOBHE, I10 'OJJAM OBYUYEHMUSI)

B cocraBe mnpenMeTHBIX pe3yNbTATOB MO OCBOCHHIO 00S3aTEIBHOTO  COACpIKAHMS,
YCTaHOBIIEHHOTO JTaHHOW  (enmepanbHO  paboyeid TpPOTpaMMON, BBIACISIOT: OCBOCHHBIC
o0yJaroluMuUCcs HayyHble 3HaHUS, YMEHUS U CIIOCOOBI ACUCTBUIA, CrieIIUpUUECKUe IS IPEAMETHOM
oOiactu «XI/IMI/UI», BUbl ACATCIBHOCTH II0 IMOJTYYCHHIO HOBOI'O 3HAHWA, €0 HHTCPIIPETALINH,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHTYAIUSX.

K kxoHmy oOyuenuss B 8 kiacce mpenMeTHbIE pe3ysibTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
OoTpakaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSI YMEHHI:

* pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TOHSATHI: aToM, MOJIEKYJa, XUMHUYECKUH
AJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOJIHAS W HEOJHOPOJIHAS),
BaJICHTHOCTh, OTHOCHTENbHAs aTOMHas W MOJICKYJISIpHas Macca, KOJMYECTBO BEIECTBA, MOIIb,
MOJIIpHasA Macca, MacCoBas OOJId XUMHUYCCKOTO 3JICMCHTA B COCIMHCHHNU, MOJ'ISIpHBII‘/JI O6"béM, OKCHun,
KHCJIOTa, OCHOBaHHE, COJIb, DJIEKTPOOTPHULIATEILHOCTh, CTETICHb OKHCIICHHS, XUMUYECKask PeaKius,
KIacCU(UKALUA PEAKIHA: PEaKIUi COCIAUHEHUS, PEaKlUU Pa3NIOKEHUs, peaklnud 3aMeIICHUS,
peaknuu oOMeHa, 3K30- M DHJIOTEPMHYECKUE PEAKIIUHU, TEIUIOBOM 3P (PEeKT peakiuu, sIpo aTroma,
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ANEKTPOHHBINA CJIOW aroma, aTOMHasi opOuTanb, paguyc aromMa, XUMHUYECKas CBs3b, MOJISIpHAS U
HETOJIsIpHAsi KOBAJICHTHAs CBs3b, MOHHAS CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MAaccoBas OIS
BellecTBa (IIPOLIEHTHAs! KOHIICHTPAIHs) B paCTBOPE;

* WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHSATHH U MIPUMEHSTH 3TU TMOHSATHUS
IIPY OMUCAHHUM BEIECTB U UX MPEBPAIICHU;

* HMCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JJISi COCTaBJIeHUS (OPMYJ BEILECTB M YPaBHEHUH
XUMHYECKHUX PEaKIIHii;

* OTIPEJIENIATH BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, MPUHAJIEKHOCTh BEUIECTB K ONpeAeNEHHOMY Kiaccy
coeMHEHUH no (opMynaMm, BUJ XMMUYECKOH CBs3M (KOBAJIECHTHAs M MOHHAS) B HEOPTaHUYECKUX
COETUHEHUSIX;

* packpeiBath cwmbici Ilepuonnueckoro 3akona /[[. M. MeHneneeBa: Ne€MOHCTPUPOBATH
MOHMMAaHHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX MOJIOKEHHUS B
[leproanueckoi cucteme, 3aKOHOB COXPAHEHHS] MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOTaipo;

* ONKCHIBATH M XapaKTEPH30BaTh TaOIMuHyt0 popmy Ilepronndeckoil cCHCTEMbI XUMUYECKUX
AJIEMEHTOB: pazNiuyaTh MOHSTUS «TJaBHas moArpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-
rpynmna)», Majble ¥ 0OJbIINE MEPUO/bl, COOTHOCUTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS B TaOJIMIIE
«Ilepuonuyeckass cuctema xumuueckux osiemeHtoB J[. W. MeHnaeneeBa» ¢ UHCIOBBIMU
XapaKTepUCTUKAaMU CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, 00lIee YUciio
ANIEKTPOHOB U paclpepeNieHue X 0 ANEKTPOHHBIM CIIOSM);

* KJaccu(UIUPOBATh XWMHUYECKHE DJIEMEHTBI, HEOPTaHWYECKHE BEIIECTBA, XWMHUYECKHE
peakiuu (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);

* XapaKTepHU30BaTh (OMHCHIBATH) OOIINE XUMUIECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPXK/asi ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX YPAaBHEHMH COOTBETCTBYIOLIMX XUMHUYECKHX
peaKuii;

* IPOTHO3MPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHMS XUMHUYECKUX TPEBPALICHUN B Pa3TUYHBIX YCIOBUIX;

* BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JeMeHTa 1o (OopMyJie COEIUMHEHMs, MAacCOBYIO JIOJNIO BEIIECTBA B pPAacTBOPE,
MPOBOJIUTH PACcUETHI 110 YPABHEHUIO XUMUYECKOH peaKinu;

* TPUMEHSTH OCHOBHBIC OIEpAIlMM MBICTUTEIFHON NESITeIbHOCTH — aHalu3 W CHHTE3,
cpaBHEHHe, 000011IeHNe, CUCTEMATH3alINIO0, KJIaCCU(UKALIUIO, BBISIBICHHE TPUUYUHHO--CIIEICTBEHHBIX
CBsI3€H — JUISl M3YYCHUSI CBOIMCTB BEIIECTB M XUMHUYECKHX PEAKIIHA, €CTECTBEHHO-HAyYHBIE METOIBI
MO3HaHUs — HAOJI0IeHUE, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH );

* CJIeI0BaTh IIPABHUJIAM IOJI30BAHUS XMMHUECKOM MOCYA01 1 1ab0opaTOPHBIM 000pYI0BaHUEM,
a TakXke MpaBujiaM 0OpallleHHsl ¢ BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIOJHEHHIO
71a00paTOPHBIX XMUMHUYECKHUX OIBITOB IO IOJYyYEHUI0O U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHCJIOPOAA), NPUTOTOBJICHUIO PACTBOPOB C ONpEAEeNEHHOW MaccoBOW Joien
pacTBOpPEHHOTO BEHIECTBA, IUIAHUPOBAaTh W TPOBOJUTH XHMHUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHMIO PACTBOPOB LIENOYEH U KUCIIOT € MOMOIIbIO HHAMKATOPOB (JIAKMYC, (heHOIPTaNCHH,
METHJIOPAHXK U IpyTHUE).

K koHIy oOy4yeHus B 9 kJiacce MpeaMETHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y 0OYJAIOIITUXCSI YMECHHM

* pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHH: XUMHMYECKHH 3JIEMEHT, aToM,
MOJIeKyJa, HWOH, KAaTHOH, AaHHOH, IPOCTOE BEIIECTBO, CJOXKHOE BEIECTBO, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCIICHUS, XHMUYECKas PEaKIHs, XUMHUYECKasl CBS3b, TEIIOBOU
adpdext peaknuu, MOJIb, MOJSAPHBIA O00BEM, pPACTBOP, DJIEKTPOJHUTHI, HEIIEKTPOJHUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMAIINSA, pPEaKIMd MOHHOrO OOMeHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHe, 00paTuMble U HEOOpaTHUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
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OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHWE W BOCCTAHOBJIECHHE, aUIOTpOnusi, am¢pOoTEepHOCTb,
XUMUYECKas CBA3b (KOBAJICHTHAs, HIOHHAS, METAJUIMYECKAs), KPUCTAINIMYECKAs pEIIETKa, KOppO3us
METaJUIOB, CILJIaBbl, CKOPOCTh XMMHYECKON peaklMH, MpeAesbHO gormyctuMas KoHueHtpauus [1JIK
BELIECTBA;

* WUIFOCTPUPOBATH B3aMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATHI U IPUMEHSTh 3TU MOHATUSA
MIPU ONMCAHUH BEIIECTB U UX MPEBPAIICHUM;

* UCMOJb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBIeHUS (POpPMyJ BEIIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUI;

* OIpEAENIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMHYECKUX 3JIEMEHTOB B COCIMHEHMSIX
pa3IMYHOIO COCTaBa, IPHUHAJIEKHOCTb BELIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHHM II0
dbopMynaM, BUJ XMUMHUYECKOH CBSI3M (KOBaJeHTHAas, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKHX
COCMHEHUSX, 3aps] HOHA MO XWMHUYECKOW (opMmyie, XapakTep Cpeabl B BOIHBIX pPacTBOPax
HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAIIIMYECKOM PEeIIETKH KOHKPETHOTO BEIIECTBA;

* packpbiBaTh cMmbica [lepuoauueckoro 3akona [[. . MeHneneeBa U J€EMOHCTPUPOBATH €0
MOHMMAaHHEe: OINKCHIBATH M XapakTepu3oBaTh TabmuuyHyro Gopmy Ilepuonnyeckoit cucTemsl
XUMUYECKUX JJIEMEHTOB: pa3nuyaTh MOHATHS «TJaBHas monarpymnmna (A-rpynma)»y U «noOodHas
noarpynna (b-rpymnma)y, mainble u 0obIINE TEPUOABI, COOTHOCUTH 0003HAYECHHUS, KOTOPHIE UMEIOTCS
B MEPUOJNYECKON TaOIMUIE, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCIOo SJIEKTPOHOB U paCIpe/IeICHUE UX M0 ANEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB M UX COCAMHEHUHN B
npezeiax MajiblX NEPUOJOB U TJIABHBIX MOJArPYIII C YYETOM CTPOEHUS UX aTOMOB;

* KiIaccu(UUUPOBATh XUMHUYECKUE DJIEMEHTbI, HEOPraHMYECKHE BEILIECTBA, XUMHYECKHE
peakiuu (1Mo YMCIy M COCTaBy yUYacTBYIOIIMX B PEaKIMM BEIIECTB, MO TeIIoBoMY 3¢ dekTy, mo
M3MEHEHHUIO CTENEeHE OKUCICHUSI XUMUYECKUX IEMEHTOB);

* XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE U crieln(PHUecKre XUMHUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOATBEPXkAasi ONHMCAHWE NMPUMEPAMU MOJIEKYJSPHBIX U HMOHHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

* COCTaBJISTh YPAaBHEHUS JJIEKTPOJUTUYECKOW TUCCOLMAIMU KHCIOT, WHIEJOYEd U COJIEH,
MOJIHBIE U COKpAalIEHHBbIE YypaBHEHUS pEaKIUil HMOHHOTO OOMEHa, YpaBHEHUS pEeaKIIHid,
MOJITBEPKIAIOIIUX CYIIECTBOBAaHNE T€HETUUECKOMN CBSA3M MEX/1y BEIIECTBAMU PAa3IMUHBIX KJIACCOB;

* packpbiBaTh CYLIHOCTb OKHCIIHUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIHMI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

* IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAIICHUHA B PA3JIMYHBIX YCIOBHSIX;

* BBIYUCIISATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JeMeHTa 1o (opMylie COEIMHEHMs, MAacCOBYIO JOJIO BEILIECTBA B pPAacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIIny;

* cOOJI0IaTh MpaBUJIa MOJIb30BAHMS XUMUYECKON TIOCY10H U TaOOPaTOpPHBIM 000pYy10BaHUEM,
a TaKKe MpaBWiIa OOpAIEHUSI C BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIIUSMH IO BBITTOTHEHHUIO
71a00pPaTOPHBIX XMUMHUYECKHUX OIBITOB IO IOJYyYEHUI0 U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucIioro ra3a);

* IPOBOAMTH PEAKIMH, MOATBEP)KIAIOIINE KayeCTBEHHBIH COCTaB pa3IMYHBIX BELIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPHA-, OpOMHUI-, HMOAUA-, KapOoHat-, (ocdar-, CHIMKAT-,
cyab(har-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS U MOHBI U3YUYE€HHBIX METAJUIOB, IPUCYTCTBYIOLIUE B
BOJIHBIX PacTBOpPaxX HEOPTraHUYECKUX BEUIECTB;

* [PUMEHATH OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIbBHOCTH — aHaJlu3 M CHUHTE3,
CpaBHEHHE, 0000ILeHNe, CHCTEMAaTHU3alMIO, BBIBICHHWE NMPUYMHHO-CIEIACTBEHHBIX CBA3eH — IUIs
M3Y4YEHUs CBOMCTB BEIIECTB M XMMUYECKUX PEAKLIHMM, €CTECTBEHHO-HAYUYHbIE METO/bI ITO3HAHUS —
HaOJI0ICHNE, U3MEPEHUE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA

«XUMMUS»
8 KUIIACC (2 YACA*34 HEJIEJIN — 68 YACOB)

KounyecTBO 4acoB duekTpoHHbIe (LM (pPOBbHIE)
Ne HaumeHoBaHue pa3iesioB M TeM o0pa3oBaTe/ibHbIE PeCypPChI
n/n NPOrpamMMbl

Bcero Kontpoabuble | IlpakTuyeckue
padoThI padoThbI
Pa3nea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
1. Xumust — BaxxHas 00JIaCTh €CTECTBO3HAHUS U 5 2 bubamorexa [JOK
MPaKTHYECKON AEATEILHOCTH YeTOBEKa https://m.edso0.ru/7f41837c

2. BemectBa 1 XxuMHuueckue peakiuu 15 bu6mmoreka [IOK

https://m.edsoo.ru/7f41837c

Paznen 2. BaxkHeiilne npeacTaBuTe Il HEOPraHMYeCKUX BelECTB

3. 6 bu6mmoreka [IOK
B .K Nl 0
OYX. BHCIOPOAL. LIOTHITHE 0D ORCHAAX https://m.edsoo.ru/7f41837c
4, 8 1 bu6mmoreka [IOK
B B!
OMOpOAL. LIOHATHE O KHCITOTaX H COILAX https://m.edsoo.ru/7f41837¢c
5. 5 1 bubmuorexa [JOK
Bona. P T
ona. PactBopsl. [lonaTue 06 ocHOBaHUSX https://m.edsoo.ru/7FA1837¢
6. OCHOBHBIE KJIACChl HEOPTAHUYECKUX 11 1 bubnuorexa [JOK
COeTMHEeHNI https://m.edso00.ru/7f41837c

Paznen 3. llepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB. XUMUYecKast
cBsI3b. OKNCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaAKIIUT

7. ITepnoanuecknii 3akoH u Ilepnonnueckas 7 bubnuoreka [IOK
cucTeMa XMMHYEcKHX »ieMeHToB J1. 1. https://m.edsoo.ru/7f41837c
Mengeneesa. CtpoeHue aroma

8. Xumudeckas cBa3b. OKHUCIUTENBHO- 8 bu6mmorekxa [IOK
BOCCTaHOBUTENbHbIE PEAKIIUN https://m.edso00.ru/7f41837c

3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

Pe3epBHOE Bpems
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OBILIEE KOJIMYECTBO YACOB I10 68 0 S)
[MTPOI'PAMME
9 KJIACC (2 YACA*34 HEJEJIM — 68 YACOB)
Ne HaumeHoBaHue pa3iesioB U TeM KoauuecTBO 4acoB DuiekTpoHHbIE (HU(POBDbIE)
n/n NMPOrpaMMbl Bcero Kontpoasubie | IlpakTtuuyeckue obOpasoBaTe/IbHbIE PecypChbl
padoThbI padoThbI
Pa3znea 1. BemecTBo M1 XUuMM4YeCKHe peakuuu
1. | [loBTOpenue u yriyOieHne 3HaHUH OCHOBHBIX 5 bubnnorexa [HOK
pasziesioB Kypca 8 Kjacca https://m.edsoo.ru/7f41837c
2. | OCHOBHBIE 3aKOHOMEPHOCTH XHMHUYCCKUX 4 bubnuorexa [JOK
peakuuii https://m.edso0.ru/7f41837¢c
3. | DIEKTPOTUTHYCCKAS TUCCOIIHAITHS. 8 1 bubnmoreka [JOK
XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edso0.ru/7f41837c
Pa3nes 2. HemeTasuibl M MX COeIMHEHHUS
4. | OOmas xapakKTepUCTUKA XUMUYECKUX 3JIEMCHTOB 4 1 bu6mmoreka [JOK
VIIA-rpymmsL. ["anoresst https://m.edsoo.ru/7f41837c
5. | OO0mas xapakTepucTHKa XUMHUYECKUX 3JIEMEHTOB 6 bubnuoteka [JOK
VIA-rpynmsl. Cepa u e€ coeiMHEHHS https://m.edso00.ru/7f41837c
6. | OOmas xapakTepuCTUKa XUMHYECKUX dJIEMEHTOB 7 1 bubnuorexa [JOK
VA-rpynmnsl. A3ot, pocdop 1 ux coeTuHESHUS https://m.edso00.ru/7f41837c
7. | OOmas xapakTepUCTHKa XUMHUECKUX 3JICMCHTOB 8 2 bu6mmoreka [JOK
IVA-rpynmel. Yriiepoa v KpeMHUH U UX https://m.edsoo.ru/7f41837c
COEIUHEHUSI
Paznea 3. Meraiibl M UX COeTHHEHHNSA
8. OO01ue cBoicTBa METAILIOB 4 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
9. BaxcHeiire METAUIBl U UX COEIMHEHUS 16 2 bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837c
Pa3znen 4. Xumus u okpyxamomas cpeaa
10. | BemiecTBa 1 MaTepuanbl B )KU3HH YeIOBEKa 3 bubnuotexa [JOK

https://m.edsoo.ru/7f41837¢c
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11.

PezepBHOe BpeMs

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOT'PAMME

68
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