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COJAEPKAHME YYEBHOI'O ITPEJIMETA

IlepBoHaYa/bHBbIE XMMHYECKHE OHATHUS

[Ipenmer xumuu. Poss xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyecKkue CBOWCTBA BEIIECTB.
ArperaTHoe cocTosiHue BemiecTB. [loHsTHE 0 MeTO1aX TIO3HAHUS B XUMUU. XUMUS B CUCTEME HayK. YucThie
BemiecTBa U cMecu. CrocoObl pa3jiesieHus: CMecen.

ATOMBI U MOJIEKYJTBI. XUMHUYECKHE dJIeMeHTbI. CHMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpocThie U C10KHBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnueckas popmysna. BareHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHAS aTOMHAs Macca. OTHOCUTENbHAsI MOJIEKY/IsIpHas Macca. MaccoBast 4071
XAMHUYECKOTO 3JIEMEHTA B COCTMHEHHH.

Ou3nyuecKue U XMMUYECKUE SIBIICHHSI. XUMHUYECKasi peakus U € MpU3HaKu. 3aKOH COXPaHEHHS MaCChl
BelIecTB. XUMUYECKHEe ypaBHEeHUs. Kitaccupukanus XUMIYECKUX PEakIid (COSMHEHUS, Pa3JIOKEHHS,
3aMernieHus, 0OMeHa).

XUMUYECKUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUYECKOM MOCY0M, ¢ MpaBUiiaMu paboOThI B 1TaOOpaTopuu u
npuémMamu oOpalieHus ¢ 1adopaTOpHbIM 000PYIOBaHUEM; U3YUYEHHUE U ONMCaHNE PU3NYECKUX CBOWCTB
00pa3110B HEOPraHMYECKHUX BEIIECTB; HabMoAeHe (PU3nUecKuX (IJIaBJIeHHe BOCKA, TassHUE JIbJIa, paCTUpaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) H XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aUMO/IEHCTBHE MeJia C KHCIIOTOMN) sIBJIEHUH, HAOII0JeHNE U OMMCAaHHUE TPU3HAKOB MPOTEKAHUS
XMUMHUYECKUX peakluil (pa3yiokeHrne caxapa, B3auMOJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue runpokcuaa meau(Il) mpu HarpeBanuu, B3anmoielicTBrE xkeme3a ¢ pactBopoM cosit Meau(Il));
M3y4deHue croco00B pa3ielieHusl cMecel (C TOMOIbI0 MarHnuTa, (PUILTPOBaHUE, BHIMIAPUBAHHE,
TUCTUIUISILMS, XpoMaTorpadusi), IpoBEIeHUE OUUCTKY MTOBAPEHHOM COJIM; HAOIOIEHUE U OMTUCAHKE
Pe3yNbTaTOB MPOBEACHUS OMBbITA, HILTIOCTPUPYIOLIEr0 3aKOH COXPAHEHHUS MACChl; CO3JJaHue MOJeNei
MOJIEKY (ITapOCTEPKHEBBIX).

BaxuHelinue npeacTaBUTE I HEOPraHUYECKUX BelleCTB

Bosnyx — cmecs razos. Coctas Bo3ayxa. Kucinopox — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoje, Gpu3ndeckue 1 XMMUYeckre cBoicTBa (peakuuu ropenusi). Oxcusl. [Ipumenenune
kucnopoaa. CriocoObl MOJy4eHUs! KUCI0POia B 1a00paTOpPUU M TPOMBILLIEHHOCTH. KpyroBopot kucinopoja B
npupoje. O30H — alIOTPONHAs MOIU(PHKALHUS KUCIOPOAA.

TennoBoil 3¢ pexT XMMHUUECKON peakluu, TEPMOXUMUYECKNE YPABHEHUS, K30~ U SHIOTEpPMUYECKUE
peakuuu. TomInBo: yrojb ¥ MeTaH. 3arpsisHeHUE BO3/lyXa, yCUIIEHUE TApHUKOBOTO 3P eKTa, pa3pylLieHue
030HOBOTO CJIOSI.

Bogpopoa — snemeHT u nipoctoe BemecTBo. HaxoxaeHue Bogopoa B Ipupoae, PU3NUECKUEe U XUMUUECKUE
CBOICTBA, IPUMEHEHHE, CIIOCOObI NoTyueHus. Kuciaotsl u conu.

KomnuectBo BeniectBa. Moiib. MonsipHast macca. 3akoH ABoraapo. MossipHblii 00bEM razoB. Pacuérs! o
XMUMHYECKUM YPAaBHEHUSM.

®dusnueckue cBocTBa BOAbL. Bona kak pactBoputeins. PactBopbl. HachllieHHBIE 1 HEHACBIIICHHBIE
pacTBOpbL. PacTBOpUMOCTS BelIECTB B Boie.MaccoBas 10JI BELIECTBA B PaCTBOPE. XUMHUUECKHUE CBONWCTBA
BoJbl. OcHOBaHUA. PoJib pacTBOPOB B IPUPOJE U B )KU3HM UelloBeKa. KpyroBopoT BoAbI B IPUPO/IE.
3arpsi3HeHne NpupoHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccugukanus Heoprannyeckux coeannennit. Oxcupl. Kinaccudukaryst okcuaoB: coneodpasyromniie
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHBIE) U HecoseoOpa3zyrone. HoMeHnknaTypa okcuoB (MeXayHapoaHast u
TpuBHaIbHASA). PU3NUECKUE U XMMUYECKHE CBOMCTBA OKCUIOB. [loTyueHne okcumoB.

OcnoBanus. Knaccugukaiiyst oOCHOBaHMN: ENOYM U HEpaCTBOpUMbIe OcHOBaHUsA. HomeHkaTypa

OCHOBaHUH (MEXIyHapoaHasi U TpuBUaibHas1). DU3NUECKHe U XMMHUYECKHE CBOMICTBA OCHOBAHUH.



[Tomyuenune oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXayHapoIHasi U TPUBUAIbHAS ).
DuU3NYECKUE U XUMUYECKUE CBOKCTBA KUCIIOT. P aktuBHOCTH MeTauioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Comnu. Homenknatypa coseit (Mex1yHapoJHasi U TpuBHalIbHAs ). PU3NUECKHE U XUMUYECKHE CBOMCTBA
conei. [lonyuenue comnen.

I'enernueckas cBsI3b MEX]y KJlJacCaMH HEOPraHUYECKUX COEINHEHHM.

XUMHUYECKUH KCIIEPUMEHT: KAUECTBEHHOE OIPE/ICTICHUE COAEP KaHUs KHCIOpoJa B BO3/1yXe; IOJy4EHueE,
coOupaHue, paclio3HABAHUE U U3YYCHHUE CBOMCTB KUCIOPO/1a; HAOIIOICHNE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB M OTIMCAaHHWE UX CBOWCTB; MOIydeHHE, COOMpaHue, pacrio3HaBaHUe M U3ydeHUE CBOMCTB BOJOpOIa
(ropenue); B3auMoaericTBrE Bogopoaa ¢ okcuaoM meau(Il) (Bo3MokHO MCIOIb30BaHNE BUIEOMATEPHUATIOB);
HaboIeHNe 00pa3I0B BEIECTB KOJIMYECTBOM 1 MOJIb; HccieIoBaHUE 0COOEHHOCTEN pacTBOPEHMSI BELIECTB
C pa3IMYHOM PACTBOPHUMOCTHIO; IPUTOTOBICHHE PACTBOPOB C ONMPEICTEHHON MAaCCOBOM JOJIEH
PacTBOPEHHOTO BEILIECTBA; B3aMMOAEHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbl[eM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUIEOMATEPUATIOB); ONIPEAEIEHUE PACTBOPOB KUCIIOT U II€JI0UYEH C MOMOIIBIO0 HHINKATOPOB;
UCCcleIoBaHUE 00pa3ll0B HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KIACCOB; HAOMI0IeHIE U3MEHEHHS OKPacKu
MHMKAaTOPOB B pacTBOPAx KUCIOT U HIesloueit; u3yuenue Bzaumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCJIOTHI, KUCJIOT ¢ METaJUIAMH, PEAKIIMA HEUTPAIU3alluH; I0Jy4eHUE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJIHOTO METaJUIa JPYTUM U3 pacTBOpa COJIM; pEIIeHHEe SIKCIIEPUMEHTAIbHbBIX 3a/1a4 110 TEME
«BaxHenmue Kiaccbl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akon u Ilepuoagnueckasi cucrema xuMudeckux 3jiemenToB /. U. MenaeneeBa.
Crpoenue atoMoB. XumMnuyeckasi CBA3b. OKUCJIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[TepBbie MOMBITKHM KIacCCHU(UKAIIUN XUMHUYIECKUX 71eMeHTOB. [IoHATHE O Tpynmax CXOAHBIX JIEMEHTOB
(1IeT0OYHbBIC U MIETIOYHO3EMENIBHBIC METAIIIBI, TAJIOTE€HbI, HTHEPTHBIE T'a3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT
amdoTepHbIC OKCHJIBI U THAPOKCHJIBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucrteMa xumuueckux anemenToB J[. 1. Menaeneesa.
KopoTkonepuoanas u gmuaHoneproaHas Gopmsel [leprnoanueckoil cucTeMbl XMMUYECKHUX DJIEMEHTOB /I,
N. Menneneea. [leproasr u rpynmbl. @u3ndecKknuii CMBICI MOPSAIKOBOTO HOMEPa, HOMEPOB MEepHOIa U
TPYIIIBI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI04eK
aTomoB repBbIx 20 xuMuueckux 3meMeHnToB [lepuoanueckoii cucremsl 1. M. MenaeneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA 110 ero mojokeHuro B Ilepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IpymnnaM U nepuogam. 3uayenue lepuonnueckoro 3akona u [lepuoanueckoit
CUCTEMbI XUMHUYECKHUX IEMEHTOB AJI pa3BUTHS Hayku U npakTuku. . 1. MenneneeB — y4€Hblil u
rpaKJaHHH.

Xumuyeckas cBsi3b. KoBaneHTHas (MOJIIpHAs ¥ HEMOJSPHAS) CBS3b. DJIEKTPOOTPHUIATETLHOCTD
XUMHYECKUX 3JIEMeHTOB. MloHHAs CBSA3b.

Crenenb okuciieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl okucnenus u
BoccTaHOBJIICHUSA. OKHCINTEIIN U BOCCTAHOBUTEIIH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIIJIOB; B3aNMO/ICHCTBUE
TUAPOKCH/IA IMHKA C PACTBOPAMH KUCIOT U LIEJ0UEH; TPOBEACHHUE OIBITOB, WUTFOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOPEHHE, PEAKIIUU PA3NIOKEHUs, COSTMHECHNUS).

MexnpeaMeTHble CBA3H
Peanuzanus MeXnpeaAMETHBIX CBSA3EH PU U3YyYEHUU XUMHH B 8 KiIacce OCYIIECTBIISIETCS Yepes



HUCITOJIb30BAHUE KAaK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaxK U HOHHTI/Iﬁ, ABIIAOMIUXCSA CUCTEMHBIMU 1151
OTJICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAINU3, CHHTE3,
Kiaccu(uKaIus, eprHoANIHOCTh, HAOIIOCHUE, SKCIICPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE, MOJICIb,
SIBJICHUE.

®du3uKa: MmaTepus, aToM, MEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI, PAJUOAKTUBHOCTb,
MOJICKYJIa, JICKTPUICCKHIA 3apsi]], BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3,
(bu3HYeCcCKre BEIMYMHBI, SIMHUIIBI U3MEPEHHS, KOCMOC, TUTAHETHI, 3831161, COJTHIIE.

buonorus: porocunres, nqpixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIC TIOPO/IBI, TIOJIE3HBIC NCKOTIAEMbIE, TOTUIHBO,
BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

W3yuenne xuMuu B 8 Kjlacce HApaBJICHO HA TOCTH)KEHUE 00YyUYaIOIIMMUCS JINYHOCTHBIX, METAIPEIMETHBIX
Y TIPEAMETHBIX Pe3yIbTaTOB OCBOCHUS YU€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001Iero 0Opa3oBaHUs JOCTHTAIOTCS B XOJIC
0oOydYeHUsI XHMHH B SIMHCTBE YICOHOUM U BOCIIUTATEIHHOU JesiTebHOCTH OpraHn3aiuy B COOTBETCTBUH C
TPaJULIMOHHBIMU POCCUMCKUMU COMOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU, IPUHSTHIMU
B OOII[ECTBE MPaBUIAMHU M HOPMaMH TIOBEJICHUS U CITOCOOCTBYIOT MPOIIecCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS
Y COIMATM3ALMN 00YJIarOIIUXCSl.

JInyHOCTHBIE pe3yIbTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IMaTpuoTHYECKOr0 BOCIIUTAHUS

1) EHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACJIE IO,
MMOHUMAaHMSI 3HAYCHUSI XUMHYECKOW HAYKH B )KM3HU COBPEMEHHOTO OOIIEeCTBA, CTOCOOHOCTH BIAACTh
JIOCTOBEPHOM MH(MOpPMAITUEH O IEPETOBHIX TOCTHKEHHSIX U OTKPBITUSIX MUPOBOU U OT€UECTBEHHOW XHMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 0OIIECTBa;

I'paxxmaHcKoOro BOCHUTAHUS

2) MMPpEACTABJICHUA O CONUAJIBHBIX HOPMAX U MpaBUjIaxX MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbCKOM, TBOPUECKON 1
IPYruX BUAAX NESATEIbHOCTH; TOTOBHOCTH K pa3HOOOPAa3HON COBMECTHOM JE€SATENbHOCTH IPU BBIIIOJHEHUN
yueOHBIX, I03HABATEIbHBIX 33/]a4, BHIITOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JJaHUN YUE€OHBIX IPOEKTOB,
CTPEMJIEHUS K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOILY B IIPOLIECCE ITON yueOHON AeATeNbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIUN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

HCHHOCTH HAYYHOI'O IIO3HAHUA

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH p€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTHUA HAYKH U COCTABJIAIOIIUX OCHOBY JIA TIOHUMAHHWA CYILIHOCTH HaquOfI
KapTUHBI MUpa, HpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPO/IbI, B3AMOCBA3AX
YCJIIOBCKA C HpPIpOI[HOfI CpC,I[OfI, O POJIM XMMHH B ITIO3HAHWUU ITUX BaKOHOMepHOCTeﬁ;

4) IO3HABATCJIbHBIX MOTHBOB, HAITPABJICHHBIX HA ITOJIYYCHHUC HOBBIX 3HAHUH 110 XHUMHUH, HCO6XO,I[I/IMBIX JJIA
00BACHEHHS Ha6J'IIOI[aCMBIX MponecCoB u ﬂBHeHHﬁ;

5) HOSH&B&TCJ’IBHOFI, HHq)OpMaHHOHHOﬁ 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTI>I C y‘I66HLIMI/I TCKCTaMU, CHpaBOHHOﬁ HHTepaTypOﬁ, JAOCTYINHBIMH TEXHUYCCKUMU
cpeacTBamMu I/IHCI)OpMaI_II/IOHHBIX TeXHOHOFHﬁ;

6) HUHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpOGKTHOfI 1 UCCJIeI0BaTEIbCKOM ACATCIIBHOCTHU, K OCOSHAHHOMY BBI60py
HaITpaBJICHHOCTU U YPOBH: 06yquI/151 B ,[[aJ'IBHeﬁIJ.IeM;

®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) 0CO3HAHHMSI IIGHHOCTH KU3HH, OTBETCTBCHHOT'O OTHOIICHHS K CBOEMY 3[J0POBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHUKOB, KYpEHUs), HEOOXOIUMOCTH COOIIOICHUS TPABUII O€30MIaCHOCTH ITPU OOpAILIEHUH C
XMMUYECKUMU BEIIeCTBAMH B OBITY M peabHON JKU3HU;

Tpynosoro Bocnuranus
8) mHTEepeca K MPaKTUIECKOMY U3y4EeHUIO MPOo(deccuii U Tpya pa3inuHOrO PO/, YBaKECHUE K TPYIY H



pe3yiabTaTtaM TPYJOBOH IESTETbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HaHUH 110 XUMUH,
OCO3HAHHOTO BBIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOJAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npohecCHOHATBEHON AEATEIILHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHLCS B

npodeccuoHaIbHOU cpene;

JIKOJIOTHY€eCKOT0 BOCIIUTAHUS

9) 9KOJIOTMUYECKH 1eJIECO00Pa3HOTO OTHOILICHUS K MPUPOJIC KaK HCTOYHUKY )KU3HU Ha 3eMIle, OCHOBE ¢
CYIIECTBOBAHMsI, IOHUMAHHUS [IEHHOCTH 37J0POBOTO M O€301acHOr0 00pasa KU3HH, OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO, OCO3HAHUS IICHHOCTHU COOJTFOICHUS
npaBuiI 0€301TaCHOTO TIOBEICHHUS IIPU paboTe C BEIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIINX 3I0POBBIO
W KW3HU JIFOJICH;

10) crmocoOHOCTH MPUMEHSTH 3HAHMUS, TOJTYYaeMbIe ITPU U3YYCHUU XUMUH, JJISl PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
rJ100aJIBHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTel X pelieHus IOCPEeICTBOM METOJ0B XUMUH;

11) 5K0JIOTUYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCSl M B TIO3HABATEIbHON, KOMMYHHUKATHBHOW U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC JITISI POPMHUPOBAHUS MUPOBO33PEHHUS
oOlIeHay4HbIe OHATUS (3aKOH, TEOpHSs, IPUHIIMIL, TUIIOTE3a, PaKT, CUCTEMA, IPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IEIOCTHONW HAyYHOUM KapTUHE MHUPA, U YHUBEpPCAIbHbIE
y4eOHbIe JeHCTBUA (TT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIIATHBHBIC), KOTOPhIE 00ECIIeYNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NesITeTbHOCTH.

MertanpeaMeTHbIE pe3ylbTaThl OCBOCHHS 00pa30BaTEeNbHOM MPOrPaMMBbI 110 XUMUHU OTPAXKAIOT OBJIAJCHHE
YHHUBEpPCaJIbHBIMU [T03HABATEIbHBIMU JICHCTBUSAMU, B TOM YHCIIE:

ba3zoBbIME JIOTHYECKHUMH JeHCTBHIMH

1) yMeHHEM HCIIOJIb30BaTh MPUEMBI JJOTHUYSCKOTO MBIILICHHS [IPH OCBOCHHH 3HAHHIA: PACKPHIBATH CMBICI
XUMHUYECKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMH
MTOHSATHUSIMH ), UCIIOJIB30BATh MOHATHUS ISl O0OBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUI; BHIOUPATh OCHOBAHHUS
U KpUTEpUU A7 KilacCu(UKAUK XUMUYECKUX BEIIECTB U XUMUYECKUX PeaKluii; yCTaHABINBATh MIPUIMHHO-
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PacCyKAeHUs (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTHH); JIeaTh BHIBOBI U 3aKIIOUEHUS;

2) yMEHUEM MPUMEHSTh B MIPOLIECCE TIO3HAHMS TIOHATHS (ITPEAMETHBIC U METaNPeIMETHbIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yeMbIe B XUMHUH, TPEOOPA30BHIBAThH ITUPOKO MPUMEHSIEMbIC B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CHMBOJI JIEMEHTa), XUMHUYecKas (opMmyIna u
ypaBHEHUE XUMUYECKOH peakluyi — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBISABIIATH H XapaKTePH30BaTh CYIIECTBEHHbIC TPU3HAKY U3y4aeMbIX O0OBEKTOB
— XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIIHii; BBIABIATH OOIINE 3aKOHOMEPHOCTH, IPUYNHHO-
CJIE/ICTBEHHBIE CBSI3UM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 9TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA; CAMOCTOSITENILHO BBIOMPATH CIIOCO0 peleHus y4eOHOM
3a/1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS, BHIOMPATh Han0oJIee MOIXOISIINN ¢ YIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIe10BaATEILCKHMHY J€HCTBUIMH



3) yMEHUEM HUCIIOJIb30BATh MOCTABJICHHBIC BOMIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMUS, & TAKIKE B
Ka4y€CTBC OCHOBBI JJIA q)OpMI/IpOBaHI/HI THUIIOTE3BI IO MPOBECPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) mproOpeTeHHe OIbITa MO TIAHUPOBAHHIO, OPTaHU3AIMU M IPOBEICHUIO YICHUYECKUX SKCIICPUMEHTOB!
yMeHHE Ha0JI01aTh 332 XOJJ0M IIpOIecca, CAMOCTOSITENIbHO IIPOrHO3UPOBATh €r0 Pe3yabTar, (hopMynupoBaTh
0606IJ_ICHI/I$I W BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Paboroii ¢ nnpopmanmeit

5) ymeHHeM BbIOUpPATH, aHATM3UPOBATH U HHTEPIPETUPOBATH HH(POPMAIIMIO PA3IMUYHBIX BUIOB U GOPM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JIMTEPaTypa XUMUUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTUYECKU OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO WH(POpMAIINIO;

6) yMeHHEeM IPUMEHSATH Pa3InYHbIC METO Il M 3aIPOCHI IIPH TIOUCKE U 0TOOpe HHOpMAIMK U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIs1 BHITIOJTHEHUS! YI€OHBIX M TI0O3HABATENLHBIX 33/1a4 OTIpe -
NENEHHOTO THUTIA; MPUOOPETEHNE OMBITA B 00JIACTH UCTIOIH30BaHM MHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIPHO BEIOMPATh ONTUMATIbHYIO (hOPMY MIPEACTABICHHS HH(DOPMAIIUU U WILTIOCTPUPOBATH
penaemMble 3aJ1a9i HECIIOKHBIMA CXEMaMU, JuarpaMMaMHu, TpyrumMu opMamu rpadukd u UX
KOMOWHAILTUAMM;

7) yMEHHEM HCIIOJIb30BaTh U aHAJTM3UPOBATH B MTPOIECCE YUEOHON M UCCIIEIOBATEIbCKON IEATEIEHOCTH
MH(POPMAITHIO O BIUSHUM MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarolel NpUpOHOU CPEIbI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1€ CTBHAMUI

8) ymeHmeM 3a71aBaTh BOMPOCH (B XOJI€ AMAajIora W/Uiii JUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEITIOKCHHON 3a1a4u;

9) mproOpeTeHNE OTBITA IPE3CHTAIMN PE3YIbTATOB BBHITIOJIHEHHS XHMHUUECKOT'0 IKCIIEPUMEHTA
(JtrabopaTopHOTO OIBITA, TA0OPATOPHOK PAOOTHI ITO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHUKAMU MMO3HABATEIBHOM U HCCIIEI0BATEIbCKOM
JESTETbHOCTH NIPU PEIICHUU BO3HUKAIOIIMX MTPOOJIEM Ha OCHOBE Y4€Ta 00X UHTEPECOB M COTJIACOBAHUS
no3uIuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeJIeIICHUE KPUTEPUEB TI0 OIIEHKE KAaueCTBa BBITIOJIHEHHON PaboOTHI U 1Ip.);

YHHBepcaJILHLIMI/I peryjJiasTuUBHbIMHA IIEﬁCTBPIHMI/I

11) YMCHHEM CaMOCTOATCIIbHO ONPEACIIATH HCIIN ACATCIIBHOCTH, INIAHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBHO COCTAaBJIATh MU
KOPPCKTHUPOBATH HpCI[JIODKCHHHﬁ AJIrOpHUTM JeHCTBUM IIpX BBIIIOJIHCHHUHA BaﬂaHI/Iﬁ C y‘IéTOM MOJIYYCHHA
HOBBIX 3HaHUI 00 HU3y4aCMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OICHUBATH COOTBCTCTBUC MTOJIYYCHHOT'O
pe3yibTara 3asIBIICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BATh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIIOBUU 3aJaHUH.

INPEAMETHBIE PE3YJIbTATbBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, CHCLII/I(I)I/I‘-ICCKI/IG JJIA HpeI[MCTHOﬁ obiactu «XI/IMI/Iﬂ», BU bl ACATCIBHOCTH I10
MOJIYYCHHIO HOBOI'O 3HAHUA, €0 UHTCPIPCTALUH, HpCO6pa3OBaHI/IIO U MIPUMCHCHUTIO B PA3JIMYHBIX y‘IC6HBIX n
HOBBIX CUTyallUAX.



[IpenmeTHbIE pe3ynbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH Y 0OYUAIOIIUXCS CIEAYIONINX YMEHUI:

1) packpvisame cmblci OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJICKYJIa, XUMHUYECKHI JJIEMEHT, IIPOCTOC
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOAHAS. M HEOIHOPOIHAS ), BAJICHTHOCTb, OTHOCUTEIIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsE Macca, MaccoBas J0JIs
XHUMHYECKOTO AJIEMEHTA B COCIMHCHHIH, MOJIIPHBIN 00BhEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKHUCIICHHSI, XUMUYECKAs PEAKIIHsI, KIIACCU(DUKALIUS PEAKIUi: peaKiiuu
COCIMHEHMUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUYECKUE
peakuu; TeroBoi (h(HEKT peakuu; sAPo aToMa, ICKTPOHHBINA CIIOW aTOMa, aTOMHasi OpOUTAITb, PAHYC
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJIApHAsk KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0Jsl BenlecTBa (IIPOLIEHTHAsI KOHIIEHTPAIIKs) B paCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHH (CM. 1. 1) ¥ IpUMEHSITh 3TH TIOHATHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzosamv XUMUIECKYIO CHMBOJIMKY JUTS COCTABJICHUST OPMYJT BEIIECTB U YPABHEHHH XUMHUYECKIX
peaKiuii;

4) onpedensimb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIIEHb OKUCIICH Ul
2JIEMEHTOB B OMHAPHBIX COSTMHEHUSX; MPUHAUIC)KHOCTD BEIIECTB K OTIPEICIEHHOMY KIIACCY COCTMHEHUM 110
dhopmynam; BHI XUMUYECKON CBS3U (KOBAJCHTHAS M MOHHAS) B HEOPTAHMYECKUX COSTMHEHUSX;

5) packpvisame cmwica Tlepuoauueckoro 3akoHa J[. M. MeneneeBa: 1eMOHCTPHPOBATH IO HUMaHHUE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT MX MOJIoKeHUs B [lepuoanyeckoi
CHCTEME; 3aKOHOB COXPaHEHUS MACChI BEIIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHUS,
3aK0Ha ABOTa/IpO; ONMUCHIBATh U XapaKTepHu30BaTh TabmuuHyro dhopmy [lepuoamyeckoit cucTeMbl
XMUMHMYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAas noArpynna (A-rpymnmna)» u «nobounas noarpymnmna (b-
TpyImma)y, Majible ¥ O0JbIIHNE IEPUOABI; COOTHOCUTH 0003HAYCHHUSI, KOTOPBIC UMEIOTCS B TAOJIUIIE
«Ilepnoanueckas cucteMa XuMu4eckux 3nemMeHToB /1. 1. MeneneeBay ¢ 4MCIIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps sipa, 00111ee YUCIIO0 ANEKTPOHOB U
pacnpezesieHue uX Mo JIEKTPOHHBIM CIIOSIM);

6) xraccuguyuposams XAMUIECKUE HIEMEHTBI; HEOPraHMYECKUE BEIIECTBA;, XUMHYECKUE Peakinu (110
YHCIIy U COCTaBY YYaCTBYIOIIUX B PEaKIIUU BEUIECTB, M0 TEIJIOBOMY 3D (DeKTy);

7) xapaxkmepuzoseamv (onucvléams) OOIIKE XUMHUYECKHE CBONCTBA BEIICCTB Pa3InYHBIX KJIACCOB,
MOATBEPIK/1asl ONIMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLINN;

8) npoenozuposéams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B Pa3IMUHBIX YCIOBUSIX;

9) ewiuucIsMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MACCOBYIO JIOJTFO
XMMHYECKOTO 3JIEMEHTA 10 PopMyiie COeAMHEHUS; MACCOBYIO JOJIIO BEIIECTBA B paCTBOPE; MPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOHN peaKkIuu;

10) npumensimo OCHOBHBIE OTIEPAIIUH MBICITUTEIBHON ICSITEIbHOCTH — aHAN3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, cHUCTEMATH3AIUIO, KiIaccu(UKAIIHIO, BHISIBIIEHHE IPUYMHHO-CIIEACTBEHHBIX CBSI3eH — IUIs
M3Yy4YEHUs1 CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOI0IeHNE, U3MEPEHNE, MOICIUPOBAHNE, YIKCIIEPUMEHT (peabHBIN U MBICTICHHBIH);

11) creoosamsb ipaBUIIaM MOJIb30BAHHS XUMUIECKOM TOCYI0# 1 1a00paTOPHBIM 000PYIOBAHUEM, & TAKKE
MpaBUJIaM 0OpAIIeHHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIUSMH IO BBIIOJHEHUIO Ta00PATOPHBIX
XUMHYECKUX OTBITOB MO MOJYYCHUIO0 U COOUPaHHIO ra3000pa3HbIX BEMIECTB (BOJOPOA U KUCIOPOIa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM J10JIei pacTBOPEHHOTO BEIIECTBA; TUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHUE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUYEH U KUCIOT C MOMOIIbIO
WHIUKATOPOB (J1akMyc, (heHondTanernH, MEeTUIOpaHK U JIp. ).



TEMATHYECKOE INTAHUPOBAHHUE

Ne
n/n

HanmeHoBaHHe pa3ae/ioB U TeM
NpOrpamMmbl

KoauyecTBo uacos

BCero

KOHTPOJIbHbIe
padoTsl

NPaKTHYeCKHe
padoTel

Jara
H3YYeHHS

Buabl 1esiTeJIbHOCTH

Buasl, hopmer
KOHTPOJIs

DJIeKTPOHHBIE
(undposrie)
obpasoBaTe/IbHbIC
pecypcsl

Paznen 1. HepBOHa'laIll:Hl:Ie XHMHYECKHE MOHATH

1.1

XumMusI — BaKHas 00J1aCTh
€CTECTBO3HAHUSA U npaKTuqecKoﬁ
ACATEJbHOCTH YeJI0BEeKa

PackpbIBaTh CMBICH M3y4aeMbIX [TOHATHH;

PackpbIBaTh posib XUMHH B IIPUPOJIE U )KU3HU YeJIOBEKa, €€ CBS3b C IPyrUMH HayKaMu;
Paznn4arp 4ncThIe BEIIECTBA M CMECH; OJJHOPOIHBIC H HEOJHOPOIHBIC CMECH;
Paznnyarh pu3ndecKue M XUMHUCCKUE SIBJICHHUS;

OnpenensaTs NPU3HAKN XUMHUCCKUX PEAKIUN U YCIOBHS UX MPOTCKAHHUS;

CrnenoBarh NpaBuiaM HOJIb30BaHHS XMMUYECKON ITOCY 01 U JIaOOpaTOPHBIM
000pyaOBaHHEM, a TAKXKE IPaBUIaM OOPALICHNUS ¢ XUMHYSCKUMH BEIIECTBAMU B
COOTBETCTBUY C MHCTPYKIHNSMU 110 BEITOJHEHHUIO MPAaKTHYECKUX PadoT;
[TnaHUpOBATh ¥ IPOBOAUTH XUMHYECKHI DKCIIEPUMEHT 110 H3YYCHUIO U ONHCAHUIO
(U3HYECKUX CBOMCTB BEIIECTB, CIIOCOOOB pa3JIelICHUs CMeceil BEIIeCTB;
Hcnonb30Barh NpH BEITOJHEHUH YUEOHBIX 3aIlaHUI M B IIPOLIECCE UCCIIeA0BATEIbCKON
JIeSITeIbHOCTH HAyYHO-TTONMYJISIPHYIO JINTEPATYPY XMMUYECKOT'O COACPKAHUS,
CIIpaBOYHBIE MaTepHalibl, pecypchl IHTepHeTa;

BricTpanBaTh pa3BEpHYTHIC MUCHMEHHBIC H YCTHBIC OTBETHI C OITOPOi Ha HH(OPMALHIO
13 y4yeOHHUKa ¥ CIIPaBOYHBIX MaTepPHaIOB, TPAMOTHO HCIIOJIb30BATh N3Y4YCHHBIH
MOHATUITHBIN anmapar Kypca XUMUH;

VYernelii onpoc;
ITpaxTHyeckas
pabora;

https://edu.skysmart.ru
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1.2.

BemecrBa
H XHMHYeCKHE PeaKinu
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TIpuMeHATh €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHU (B TOM 4YMCIIe HaOII01EHHUE,
MOJICIMPOBAHUE, IKCIIEPUMEHT) H OCHOBHBIE ONEPALIMU MBICIHTENbHOI AEATEIbHOCTH
(cpaBHEeHHME, KIacCUbHUKALMS) I U3YUCHHS BEIIECTB M XUMHYCCKUX PEaKInil;
PackpbIBaTh CMBICI H3y4aeMBbIX HOHSATUIT M 3aKOHOB M IPUMEHSTH 3TH MOHATHS IIPH
OMMCAHMH CBOWMCTB BEIECTB U UX MPEBPAILECHHUI;

Paznuuars pu3ndecKkue ¥ XUMHUECKHE SBICHHS, O0BICHATH UX CYIIHOCTb C TOYKH
3PEHUS] ATOMHO-MOJIEKYJISIPHOTO y4EHHS,;

OrnpesiensiTh NPU3HAKM XUMHYECKHX PEAKIMil, YCIOBUS UX HPOTEKAHUS;

OOBICHATH CYIHOCTh (U3MIECKUX U XUMHYECKUX SBJICHHH C TOUKH 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO YUeHHUS;

KnaccuduupoBaTs XUMHUUECKHE peakiiy (110 YHCIY U COCTAaBY pearnpyouux 1
00pa3yroIIUXCsl BELIECTB);

CoctaBisiTh GOpMyJibl OMHAPHBIX BEIIECTB [0 BaJIEHTHOCTH U ONPE/EIISTh BaJEHTHOCTD
1o GpopMysiaM BEIIECTB;

PaccraBiaTh K03 DHIMEHTH! B ypaBHEHUAX XHMHUUECKIX PEAKIIHIi;

CrnenoBarh mNpaBUiaM MOJIb30BAHMS XHMUYECKON TOCY 10U 1 1abOpaTOPHBIM
000py/J0BaHHEM, @ TAKXKE PAaBHJIaM 00pAICHHUS C BEIECTBAMHU B COOTBETCTBHH C
MHCTPYKIUSIMH 110 BBITOJHEHUIO 1a00PaTOPHBIX XMMHUYECKHUX OIBITOB;

Hcnons30BaTh MpH BHIMOIHEHNH y4eOHBIX 3alaHUil U B IPOLECCE HCCIIEA0BATEIBCKOM
JeATEIBHOCTH HAyYHO-TIONYJSIPHYIO JINTEPATyPy XMMHUUECKOr0 COJACPIKAHHs, CIPABOY-
HBIC MaTepHalisl, pecypchl VIHTepHeTa;

BoicTpanBaTh pa3BEpHYTHIC MNCHMEHHbIEC M YCTHBIE OTBETHI C OIIOPOii Ha HH(OPMAIIHIO
13 ydeOHHMKA U CIIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCIIOJIb30BATh N3yYCHHBIN
MOHATHHHBIH anmapaT Kypca XUMUH;

YerHblit onpoc;
[TucbmeHHbII
KOHTPOJIb;
KonTtponpnas
pabora;

3auer;
TectupoBanue;

https://edu.skysmart.ru
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Pasgen 2. BaxkHeiilne nmpeacTaBuTe/ I HEOPTaHHYECKHX BeIleCTB




2.1

Bo3ayx. Kucaopoa. [Tonsitue 06 okcumax

PackpeIBaTh CMBICI H3y4aeMBIX TOHATHH U IPUMEHSTE 3TU IOHATUS IIPU OIIMCAaHUI
CBOMCTB BELIECTB U MX MPEBpaIleHHUIl;

XapakTepr3oBaTh (ONMCHIBATH) COCTAB BO3yXa, QU3HYECKHue M XMMHUYECKHE CBOHCTBA
KHCJIOPO/Ia, CIOCOOBI €ro MONydeHHs, IPUMEHEHNE U 3HaUeHNUE B IPHPOJIE U KU3HH
4eJIoBeKa;

CpaBHUBATh PEaKIUH TOPEHHS ¥ MEIIEHHOTO OKHCIICHHS;

Co6upaTh IpHOOPHI AJIs TOIYYEHHs KHCIOPOaa (BEITECHEHHEM BOJBI M BO3/lyXa);
Pacro3HaBaTh ONBITHBIM ITYTEM KHCIOPOJ;

Hcnonp30BaTh XMMUYECKYIO CHMBOJIMKY JJIsl COCTaBJICHH S OPMYII BEIECTB,
MOJIEKYJIIPHBIX YPAaBHEHHII XMMUUECKHX PEaKIUii ¢ yuacTHEM KHCIOPOJa;
OO6BACHATH CYIIHOCTH YKOJIOTMYECKUX NTPOOJIeM, CBA3aHHBIX C 3arps3HEHHEM BO3/1yXa;
CrenoBark npaBuiaM 6e3onacHoif paboTsl B 1aGOpaTOPUH MPU HCIOIb30BAHUI
XMMHUECKOH 1mocy (bl 1 060pyJ0BaHHs, a TAKXKE PaBHIIAM 00pAIeHUs C TOPIOYUMHU
BEIECTBAMH B OBITY;

ITnanupoBaThk U OCYIIECTBIATE HAa MPAKTHKE XMMHUYECKHE YKCIICPHUMEHTBI, IPOBOIUTH
HaOJIIOJICHUS, JeJIaTh BEIBOJBI 110 Pe3yIbTaTaM dKCIIEPHMEHTA;

YdacTBOBaTh B COBMECTHOI paboTe B rpyrie;

Hcronb30BaTh MPH BHIMOJTHEHUH y4eOHBIX 3a1aHUH U B IIPOIIECcCe HCCIIeI0BaTeIbCKOH
JIeSATeIbHOCTH HAYyYHO-TIOMYJISPHYIO JIUTEPATypy XUMHUYECKOT0 COAEPKAHUS,
CIIpaBOYHBIE MaTepuasl, pecypcsl IHTEepHETa;

BeicTpanBaTh pa3BEpHYTHIC TMCHMEHHbIEC M YCTHBIE OTBETHI C OTIOPOi Ha HH(OPMAIIHIO
13 yueOHHMKA U CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO MCIIOJIb30BATh N3YyYCHHBIH
MOHSATHITHBIN anmnapar Kypca XUMHH;

VYernelit onpoc;
IMpaxTnyeckas
pabora;

https://edu.skysmart.ru
https://resh.edu.ru/

2.2.

Bonopoa.
IlonsiTHE 0 KMCJIOTAX H COJISIX

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHH U IPHMEHSTh 3TU HOHSATUS IIPH OIIMCAHUK
CBOWCTB BEIIECTB M UX MPEBPAIlleHHIA;

XapakTepu30BaTh (ONMUCHIBATH) GU3NYECKHUE U XMMUYECKHE CBOIICTBA BOJOPO/Ia,
CIOCOOBI €ro MOTyYeHUs], IPUMEHEHHE;

Cobupatb npubop [Jis MOIYISHHS BOAOPOA;

Hcnonk30BaTh XUMHYECKYIO CHMBOJIMKY JUISl COCTaBJIEHHs (OPMYJI BELIECTB,
MOJICKYJISIPHBIX YPABHEHHUI XMMHUYECKUX PEaKIUii ¢ yuacTHEM BOJOPO/Ia;
CnenoBarb npaBuiam 0e30macHON pabOThI B 1aOOPaTOPUH MPH UCIOIb30BAHUU
XMMHYECKOIi TOCy bl M 000py10BaHH s, @ TAKIKE IPABUIIAM 00PAIIEHHS C TOPIOYUMH
BEIIECTBAMH B OBITY;

TInaHupoBaTH U OCYLIECTBISTH HA IIPAKTHKE XUMHYECKUE YKCIICPUMEHTHI, IPOBOANTH
HaOJIIOJICHUS, AeJIaTh BHIBOABI 10 Pe3yIbTaTaM dKCIePHMEHTA;

VY4acTBOBaTh B COBMECTHOM paboTe B IpyIIIie;

;

YerHblit onpoc;
IIpaxkTuyeckas
pabora;

https://edu.skysmart.ru
https://resh.edu.ru/

2.3.

KonnyecTBeHHbIE OTHOLIEHHS B XHMUH

PackpbIBaTbh CMBICI H3y4aeMbIX MOHATHH U IPHMEHSTH 9TH [TOHATHS, @ TAKXKE N3yICHHBIC
3aKOHBI M TEOPUH ISl PEIICHUS PAaCUETHBIX 3a/a4;

Brruucnsars MoNsipHY10 Maccy BEIIECTB; KOJUYECTBO BELIECTBa, 00BEM raza, Maccy
BEIECTBA;

TIpoBoaUTE pacuéThl O ypaBHEHHSIM XUMUYECKHUX Peakiuii: Konn4yecTBa, 00béma,
MaccChl BEIIECTBA 110 H3BECTHOMY KOJIHYECTBY, 00BbEMY, Macce peareHTOB HIIH IPOJLYKTOB
peaKuuH;

BoicTpanBaTh pa3BEpHYThIC MMCHMEHHbIC H YCTHBIE OTBETHI C OMIOPOii Ha HH(OPMAIIHIO
13 ydeOHHMKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO MCIIOJIb30BATh H3y4CHHBIN
MOHATHUITHBIN anmapar Kypca XUMUH;

[MucpmeHHbII
KOHTPOJTb;

https://edu.skysmart.ru
https://resh.edu.ru/




2.4. | Bona. PactBopbl. [Tonsitue 06 6 1
OCHOBAHHUSX

PackpeIBaTh CMBICI H3y4aeMBIX TOHATHH U IPUMEHSTE 3TU IOHATUS IIPU OIIMCAaHUI
CBOMCTB BELIECTB U MX MPEBpaIleHHUIl;

XapaxkTepu3oBaTh QU3HUECKHE M XUMHYECKHE CBOHCTBA BOJBI, €€ PONIb Kak
pacTBOPUTES B IPHPOJHBIX MTPOLECcCax;

CocTaBysATh ypaBHEHHS] XMMHUYECKHX PEaKLHil ¢ yuacTHEM BOJIbI;

OO6BICHATH CYIIHOCTH DKOJIOTHUECKHX MPO6IIeM, CBA3AHHBIX C 3arpA3HEHUEM
TPHUPOJHBIX BOJI, CIIOCOOBI OUMCTKU BOJIBI OT ITPUMECEii, MEpBI 110 OXpaHe BOJ OT
3arpsi3sHEHUS;

ITnaHupoBaThk U OCYIIECTBIATE HAa IPAKTHKE XMMHUYECKHE YKCIIEPUMEHTBI, IPOBOIUTH
HaOJIIOJICHU S, JeJIaTh BHIBOJBI 110 Pe3yIbTaTaM dKCIEPUMEHTA;

CrenoBark npaBuiaM 6e30macHO paboTHI B 1aOOPATOPUH IIPH HCIIOTb30BAHUH
XMMHUYECKOH MoCy/ bl 1 000Py/JOBAHHUS;

ITpoBOANTE BEIYHMCIICHHS C TPUMEHEHHUEM ITOHATHS «MaccOBas J0JIs BEIIECTBA B
pacTBope»;

Hcronb30BaTh MPH BHIMOJTHEHUH y4eOHBIX 3a1aHUH U B IIPOIIECCE M CCIIeI0BATEIbCKOM
JIeATeIbHOCTH HAYyYHO-ITOMYJISAPHYIO JIUTEPATypy XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHBIE MaTepuasl, pecypcsl HTEpHETa;

VYernelit onpoc;
[MucemeHHbII
KOHTPOIIb;
TectupoBanue;

https://edu.skysmart.ru
https://resh.edu.ru/

2.5. | OcHOBHBIE KJIACCHI HEOPTAHMYECKHX 13 1 1
CoeIMHeHn i

;

KnaccuduumpoBaTs n3ydyaeMble BELIECTBA 10 COCTABY M CBOMCTBaM;

CocTaBasTh GOPMYJIBI OKCHJIOB, KUCIOT, OCHOBAHHM, COJICH M Ha3bIBaTh UX 11O
MEXIYHAPOJHOH HOMEHKIIATYPE;

TIporHo3upoBaTh CBOWCTBA BEIIECTB HA OCHOBE OOLIMX XUMHUYECKUX CBOMCTB U3y4CHHBIX
KJIACCOB/TPYIII BEIECTB, K KOTOPBIM OHH OTHOCSTCS;

CocCTaBIsITh MOJICKYJISIPHBIC YPABHEHUSI PEAKIHH, HILTIOCTPUPYIOIMX XUMHUYECKUE
CBOICTBA M CITOCOOBI TTOJTy4ESHHS BEIIECTB U3YUYEHHBIX KJIaCCOB/IPYIII, a TAKXKe
HOATBEPXKIAAIOMIUX FEHETHYECKYIO B3aUMOCBSI3b MEXK/y HUMU.;

TIpou3BOANTE BBIYMCIICHUS 110 YPABHEHUSAM XHMHUYECKHX PEaKIHii;

TInaHupoBaTh M OCYIIECTBISTH HA IPAKTHKE XUMHYECKUE YKCIICPUMEHTHI, IPOBOAUTH
HaOJII0ICH U], 1e/1aTh BBIBOJBI 110 Pe3yJIbTaTaM dKCIIEPUMEHTA;

CnenoBarp npasuiiaM 6e30MacHON paboThI B 1a0OPAaTOPHH IIPU UCIIOTIB30BAHUU
XMMHYECKOH Mocy/ bl 1 000py10BaHUS;

Hcnonb30BaTh NPH BBIMOJHEHHH YUeOHBIX 3a[JaHUil M B IPOLIECCE NCCIIeI0BATEIbCKON
JIeTeJIbHOCTH HAYy4YHO-TIOMYJIAPHYIO JTUTEPATYPY XUMUUYECKOTO COAEPIKAHUS,
CIpaBOYHBIE MaTepUasl, pecypcbl IHTEpHETa;

BricTpanBaTh pa3BEPHYTHIC MICHMEHHBIC H YCTHBIC OTBETHI C OMTOPOii Ha HH(OPMALIHIO
13 ydeOHHKa U CIIPABOYHBIX MATEPHAIOB, [PAMOTHO HCIIOIb30BaTh U3y YCHHbIH
TMOHATUHHBINA anmapaTt Kypca XUMUu;

YcTHEIi onpoc;
ITuceMeHHBIH
KOHTPOITb;
KonrponbHas
pabora;
IIpaxkTuyeckas
pabora;
TectupoBanue;

https://edu.skysmart.ru
https://resh.edu.ru/
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Pasnen 3. Ilepuoauyeckuii 3axon u [lepuoaguyeckasi cucrema xXumu4yeckux djiemenTon JI. U. MeHnneeeBa.

Crtpoenue aToMoB. XuMH4YecKast cBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKLIMHU




3.1. | Ilepuoanuecknii 3axon u Iepuoanyeckas | 7 PackpriBaTh CMBICI EPHOANYECKOr0 3aKOHA; Vernsrii onpoc; | https://edu.skysmart.ru
cHCTEMa XHMHYeCKHX 3J1eMEHT OB TToHnMaTh CyIIECTBOBAHUE EPUOANYECKON 3aBUCHMOCTH CBONCTB XMMHYECKHX IucbMeHHbII https://resh.edu.ru/
1. A. Menpeaeesa. CTpoeHne aToMa 3JIEMEHTOB (M3MEHEHHUE PaJyCOB aTOMOB U JIEKTPOOTPULIATEILHOCTH) U UX KOHTPOJIb;
COCIMHEHHH OT MOJOXKEHUS B IEPHOJUIECKOI CHCTEME M CTPOCHHUS aTOMa; KonrponbHas
VcraHaBIMBaTh CBA3b MEXKAY MONOKEHAEM 3JI€MEHTA B IEPUOAHUYECKOI CHCTEME U paborta;
CTPOCHHEM €ro aToMa (CocTaB M 3apsij sApa, o0lee YUCIIO IEKTPOHOB U pacipeneneHue | Tecrupopanue;
HX 110 3JIEKTPOHHBIM CJIOSIM); CaMmoolieHKa ¢
IIporHo3upoBaTh XapaKkTep H3MEHEHHsI CBOWCTB HJIEMEHTOB M HX COCAMHEHMI 110 UCIIOJIb30BAHUEM
rpynmam u nepuopam Ilepuoguyeckoit CHCTeMBbI; «O1eHOYHOr O
XapakTepu3oBaTh XUMUYECKUE SIEMEHTBI IIEPBBIX TPEX EPHOJIOB, KaJINs, KAJIbLHU 110 JICTaR;
ux nonoxenuto B Ilepuonuueckoit cucreme JI. . Menneneesa;
CreioBath npaBuiiaM 6e30macHoi paboThl B 1aOOPaTOPHH IIPH UCTIOIb30BAHUI
XUMHYECKOH MOCy 16l H 000pyH0BaHHMS;
BbicTpanBath pa3BEPHYTHIC MIMCHMEHHBIE H YCTHBIC OTBETHI C OMOPOIl Ha HH(OPMALHIO
13 yueOHUKA U CIIPABOYHBIX MaTEPHAJIOB, 'PAMOTHO HCIIOJIb30BATh H3Y4CHHBII
MOHSTHHHBIN anmapar Kypca XHUMHH;
Hcronb30BaTh MPH BBITOIHEHUH y4eOHBIX 3aJaHUI TEKCTHI y4eOHHKA, CIIPABOYHBIC
matepuansl (Tleproanyeckyro cucteMy xummuueckux anementos JI. M. Menneneesa,
TaGIINIy PAaCTBOPUMOCTH KUCIIOT, OCHOBAHUIA U COJICH B BOJE, HNEKTPOXUMHUUCCKHUIT PsiJ|
HarnpsHKEHUH MeTaioB);
Hcnonb30BaTh NPH BHITOIHEHUH YUeOHBIX 3a1aHHUI U B [IPOLIECCE HCCIIS0BATEIBCKOM
JEATENIbHOCTH HAY4YHO-TIONMYJISPHYIO JINTEPATypy XHMHYECKOTO COJepIKAHMS,
CIpaBOYHbIE MaTepHUalbl, pecypcsl UHTepHETA,;
3.2. | Xumnyeckas cBsi3b. OKHCIHTEIBHO- 7 PackpbIBaTh CMBICI H3y4aeMBbIX [OHATHI; VYerublii onpoc; https://edu.skysmart.ru
BOCCTAaHOBHTEJbHbIE PEAKIHT OmnpeesnsiTb BUA XMMHUYECKOH CBSI3H B COEMHEHUH; ITucbMeHHbli https://resh.edu.ru/
OnpenensTh CTeNeHb OKHCICHHS XHMHYECKOT0 dIIeMeHTa 1o (OpMyJie ero COeANHEHHs; | KOHTPOIIb;
OnpeaensiTh JIEMEHT (BELIECTBO) — OKHCIHUTEIb U DJIEMEHT (BEIIECTBO) — KonrponbHas
BOCCTaHOBHTEIb; pabora;
OOBSACHATH CYIHOCTh MPOLECCOB OKMCICHHS U BOCCTAaHOBJICHHS; Tectuposanue;
CocTaBIIsTh IEKTPOHHBIH OalaHC ¢ y4ETOM YMCIIa OTJAHHBIX M IPUHSATHIX JIEKTPOHOB;
CocTaBisTh ypaBHEHUE OKHCINTEIbHO-BOCCTAHOBUTEIILHOM PEeaKIHH;
Hcnons30BaTh MpHU BBINOJHEHNH y4eOHBIX 3alaHUil TEKCThI y4eOHNKa, CIIPAaBOYHbIE
MaTepuaibl (IEPUOJUYECKYIO CHCTEMY XUMHUUecKux 3aemeHToB /1. V. Menpeneesa,
TaOJIUIy pACTBOPUMOCTH KHCJIOT, OCHOBAHUIT M COJICH B BOJIE, JCKTPOXUMHUUYCCKHI PsiJ
HANpPsDKCHUI METaJLIOB);
HUroro mo pazaeny: 14
PesepBHOE Bpemst 0
OBIIEE KOJIMYECTBO YACOB I1O 68

MMPOIr'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

Ne
n/u

Tema ypoka

KoaudecTBO 9acos

Jara

BCEro
padoThbI

KOHTPOJIbHbIE

NpaKTHYeCKue
padoThI

H3YyYCHUSA

Bunel, popmsl
KOHTPOJISA

[Ipenmer xumuu. Posb

XHMHH B XKU3HHU YCIIOBCKA

02.09

YeTHBI o1poc;

XWUMUS B CUCTEME HaYK.

MGTO[[I)I II0O3HaHUA B XUMHH

07.09

YceTHBI o1poc;

3HAKOMCTBO C MpaBUIIaMU
0€30MacHOCTH U MPUEMAMHU
paboTHl B XUMUYECKOM
naboparopun. [IpakTudeckas
pabora Ne 1. [IpaBuna
paboTsl B 1abopaTtopuu U
puEéMBbI 0OpalleHus ¢
71a060paTOPHBIM
000pymoBaHUEM

09.09

IIpaxTyeckas
pabota;

Temna u BemecTna.
dusndeckue CBOMCTBA
BENIECTB. ArperaTHoe
COCTOSIHHE BEILIECTB

14.09

TectupoBanue;

YucTeie BEIIECTBA U CMECH.
Crioco0nl pazneneHus

cMeceit

16.09

TectupoBanue;

[TpakTrueckas padora: Ne 2.
Paznenenue cmeceit (Ha
MIpUMepPe OUUCTKU
MIOBapEHHO CcON)

21.09

[IpakTuueckas
pabora;

ATOMBEI B MOJICKYJIBI.
HpOCTHe X CIIO0XKHBIC
BCIICCTBA

23.09

Tectupopanue;

XUMUYECKHUE HIIEMEHTHI.
3HaKku (CUMBOJIBI)
XUMHUYECKUX JIIEMEHTOB

28.09

3auer;

ATOMHO-MOJIEKYIISIPHOE
y4eHHe. 3aKOH OCTOSIHCTBA
COCTaBa BELIECTB

30.09

Y CTHBIN 01poc;

10.

Xumuueckas popmyna.
BanentHocts aroMoB
XUMHYECKUX

9JICMCHTOB

05.10

YCTHBIN o1poc;




07.10

11. | CocraBiieHne XUMHAYECKUX ITuceMeHHbBIN
(hopMyIT IO BaJICHTHOCTH. KOHTPOJIb;
Haxosxnenne BaJIeHTHOCTH
XHMHUYECKUX JIEMEHTOB 110
dbopmyne

12. | OtHOCHTEIbHAS AaTOMHAS 12.10 YcTHBIM 01poc;
macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca

13. | Pemenue 3ama4d Ha 14.10 [TuceMeHHBII
BBIYHCIIEHHE OTHOCHTEIILHOMN KOHTPOJIb;
MOJIEKYJISIPHO MacCChl
BEIIECTB

14. | MaccosBas nois 19.10 YcTHbIi o1npoc;
XUMHYECKOT0 DJIEMEHTA B
COEIMHEHUH

15. | Pemrenue 3ama4d Ha 21.10 ITuceMeHHBIH
BBIYHCIIEHHE MAaCCOBO T0JIH KOHTPOJIb;
XUMHYECKOT0 DJIEMEHTA MO
hopmyse coenMHEeHUsI

16. | ®usnueckre U XUMHYECKHE 26.10 YcTHBI# ompoc;
SIBJICHUS. XUMHYeCcKas
peakuus

17. | [Ipu3Haky U yCIOBHS 28.10 TectupoBanue;
MPOTEKAHUS XUMHYECKHX
peakiui

18. | 3akoH coxpaHECHHS MacChl 09.11 YcTHBIH ompoc;
BemiectB. M.B. JlomoHocoB
— YUYEHBIA-OHLIMKIIONEIUCT

19. | Xumuyeckue ypaBHEHHS 11.11 YcTHBIH ompoc;

20. | Tumbl XMMHYECKUX peaKInii 16.11 Tectupopanue;
(coenuHEHHMS, pa3IOKCHHUS,
3aMeleHus, oOMeHa)

21. | Ypok 0000meHus u 18.11 YcTHBI ompoc;
CHCTEMAaTU3alMHU 3HAHUI

22. | YpOK KOHTpOJIs 3HAHUH 23.11 KontponbsHas

pa0ora;

23. | Bo3ayx — cMmech ra3os. 25.11 YcTHBI onpoc;

CocraB Bo3ayxa Kucnopon
— XUMHYECKUH 3IEMEHT U
MIPOCTOE BEILIECTBO.




24.

TennoBoii s pexT
XUMHUYECKOUN PEAKIINH,
IIOHSATHE O
TEPMOXUMHUYECKOM
ypaBHEHUH, K30- U

OHAOTCPMHUYCCKUX PCAKIUAX

30.11

YeTHBI 01poc;

25.

CrniocoObI moryyeHus
KHCII0pO/1a B 1a00paTopuu 1
IMPOMBIIIIJICHHOCTH.

[Ipumenenue kuciopoaa

02.12

YceTHBI o1poc;

26.

[Ipaktuyeckas padora Ne 3.
[Tonyuenue u cobupanue
KHCJIOPOJia, U3y4EHHUE ero

CBOMCTB

07.12

IIpaxTryeckas
pabota;

27.

KpyrosopoT kucinopoaa B
npupoe. Torauso (yrojib u
MeTaH). 3arpsi3HeHue
BO3/IyXa, CIIOCOOBI €ro
MPEOTBpAICHHS. Y CHIICHHUE
napHUKoBOro dpdekTa,
paspylieHre 030HOBOTO CJIOs

09.12

YcTHBI ompoc;

28.

Boaopon — xumuueckuii
AJIEMEHT ¥ TIPOCTOE
BellecTBo. Haxoxaenue B
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOWCTBA (HA
puMepe B3aUMOJACHCTBUSA C
HEMETAUIAMH U OKCHIAMHU
METaJUIOB), IPUMEHEHHE,
CHOCOOBI MOTYYCHHUS

14.12

YcTHBIN o1poc;

29.

[TpakTuueckas padota Ne 4.
[Tonmy4yenue u cobupanue
BOJIOPO/Ia, H3YYEHHUE €T
CBONCTB

16.12

[IpakTrueckas
paboTa;

30.

IToHsATHE O KHCIIOTAX U COJIIX

21.12

Y CTHBIN 01poc;

3L

Konunuectso BemecTna.
Mouns. MosipHas macca

23.12

IIuceMeHHbIH
KOHTpOJIb;

32.

3axoH ABoraapo. MomnsipHbIil
00bEM rasos

28.12

I[IuceMeHHbIH
KOHTpOJIb;




33.

Pemenue 3amau Ha
B3aNMOCBA3b KOJIMYCCTBA
BEIIeCTBA, 00bEMA U MACChI
ra3os. Pacu€Tsl mo

XUMHUYCCKHUM YPABHCHUAM

11.01

IIuceMeHHbIH

KOHTPOJIb;

34.

Pacuérel o xumnyeckum
ypaBHeHUsAM. [[pumenenue

3aKoHa ABOTapo

13.01

IIuceMeHHBIH

KOHTPOJIb;

35.

du3nyeckre CBOMCTBA BOJIEI.
AWanns3 U cMHTE3 — METOIBI
W3yYEHUS COCTaBa BOJBI.
XHUMHYECKHE CBOIICTBA BOJILI
(peakiuu ¢ MeTasIaMH,
OKCHIAaMH MCTAJJIOB U

HEMETaJIOB)

18.01

TectupoBanue;

36.

TTousttiie 00 OCHOBAHUAX U

WHIUKATOpax

20.01

YcTHBI ompoc;

37.

Bona kak pactBoputens.
PacTtBops1. PactBopriMOCTB
BEIIECTB B BOJIE.
Hacpimennsie n
HEHACBIII[EHHbIE PACTBOPHI

25.01

YcTHBI o1poc;

38.

Konuenrpanus pacTBOpoB.
MaccoBast 10715 BelecTBa B
pactBope. Brruucnenus ¢
UCII0JIb30BAHHUEM MOHSTHUS
«MaccoBasi J10Jis BEILIECTBA B
pacTBope»

27.01

ITnceMeHHBIN
KOHTPOJIb;

39.

[IpakTueckas pabora Ne 5.
[IpuroToByieHre pacCTBOPOB C
OIPENICTEHHON
KOHIIEHTpAIIUEN

01.02

[IpakTrueckas
pabota;

40.

Poub pacTBOpOB B ipupoae u
B KM3HH YeJIOBeKa.
KpyrosopoT BobI B
npupoje. 3arpsi3HeHne
NpUPOJHBIX BOJ. OXpaHa U
OYHUCTKA MPUPOHBIX BOJ

03.02

TectupoBanue;




41.

IIepBble ONBITKH
KIIACCU(PUKAIIUU XUMHIECKHUX
anemMeHTOB. [lonsaTue o
rpymmnax cXOJHbIX 3JIEMEHTOB
(1IesIoYHbIC U
IEJI0YHO3EMENbHBIC
METaJUIbl, TAJIOTEHBI,
UHEPTHBIE Ia3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT
aM(pOTEePHBIC OKCUIBI U
THJIPOKCHTBI

08.02

YeTHBI 01poc;

42.

HNonnasg xuMudeckast CBSI3b

10.02

[IuceMeHHbIH

KOHTPOJIb;

43.

Knaccuduxarmst
HCOPraHM4CCKHUX

COEMHEHUI

15.02

YeTHBI o1poc;

44,

[Tonsatue 06

okcugax OKCHIEI: COCTaB,
Kjaccugukanus (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEPHEIE,
HEeC0JIeOOpa3yroIue),
HOMEHKJIaTypa
(MexayHapoHas U
TpuBHasbHas). [lonyuenue u
XMUMHYECKUE CBOMCTBA
KHCJIOTHBIX U OCHOBHBIX
OKCHJIOB

17.02

TectupoBanue;

45.

OCHOBaHUS: COCTaB,
KJ1accu(uKarms,
HOMEHKJIATypa
(MeXayHapoIHAs U
TpUBHAJIbHAS ), PU3HUCCKHE U
XUMUYECKHUE CBOWCTBA,

COCcOOBI NOJTY4EHUS

22.02

TectupoBanue;

46.

AmboTepHbIE OKCUTBI U
TUAPOKCHUJIBI, UX CBOWCTBA U
MIOJTy4EHHE

01.03

Y CTHBIN 01poc;

47.

Kucnortsl: cocras,
KJaccupukanus,
HOMEHKJIaTypa, (pu3ndecKue
CBOMCTBA

03.03

TectupoBanue;




10.03

48. | KucioTsl: XMMHYECKHE [TuceMeHHbIH
CBOICTBA, CIIOCOOBI KOHTPOJIb;
nojy4yeHus. Psig aktuBHOCTH
METaJIOB

49. | Conu (cpennuce): 15.03 TectupoBanue;
HOMEHKJIaTypa, CIIocoObI
MOJIy4YEHHU S, B3AUMOICHCTBHE
COJICH ¢ MeTaJIaMH,

KHCJIOTaMH, IIeJI0YaMHu U
COJISIMU

50. | BeruucineHus o ypaBHEHUSIM 17.03 IInceMeHHBIM
XUMUYECKON pPEeaKIuu KOHTPOJIb;

51. | I'enetnyeckas CBS3b MEKIY 22.03 [TucpmMeHHbIH
KJIacCaMH HEOPraHUYECKUX KOHTPOJIb;
COEMHEHU I

52. | Ipakruueckas padota Ne 6. 05.04 [TpakTuueckas
Pemenue pabora;
AKCIIEPUMEHTAJIBHBIX 337124
1o Teme «OCHOBHBIE KIacChl
HEOPraHUYeCKUX
COCTMHEHUIN

53. | Ypok 0600meHus u 07.04 VYcTHBIM onpoc;
CUCTEMaTHU3alu1 3HAaHU I

54. | YpOK KOHTpPOJIs 3HAHU I 12.04 KonrponbHas

pabora;

55. | Crpoenue aromoB. CocTaB 14.04 CamMmooI11eHKa ¢
aTOMHBIX sifep. M3oTomsl. UCMOJIb30BaHUEM
DnexTpoHbl. Pu3nyecKuit «O1eHoYHOTO
CMBICTI TOPSAIKOBOTO HOMEpa JUCTay;
JIIeMEeHTa

56. | [lepuomuyieckuii 3aKOH U 19.04 CamoorieHka ¢
[lepuoauueckas cucrema UCMOJIb30BaHUEM
XUMUYECKUX 3nemeHToB /.M. «O1€HOYHOTO
Menneneesa. [lepuopl, JIACTaY;
TPYIIIbI, TOATPYIIIIEL.

DuU3NYECKUI CMBICII HOMEPOB
nepuoaa v rpyIiibl
57. | CrpoeHne >IeKTPOHHBIX 21.04 YcTHBI O11poc;

00oJ04yek aToMoB nepBbIx 20
XUMUYECKUX JIEMEHTOB
NEPUOANYECKON CHUCTEMBI

J1. 1. Menpeneesa




58.

XapakTepucTuka
XMMHMUYECKOTO JIEMEHTA 110
€ro IMOJIOKEHUIO B
nepuoandeckou cucreme /1.
N. Menneneesa

26.04

IIuceMeHHbIH

KOHTPOJIb;

59.

3HavYeHHE EPUOINYECKOTO
3aKOHA U IEPUOANYECKON
CUCTEMbI XUMHUYECKUX
AJIEMEHTOB JJISl Pa3BUTHUS
Hayku u npaktuku. J[. 1.
MenneneeB — y4€HBIN,

neaaror U rpaxxaaHuH

28.04

YeTHBI 01poc;

60.

Ypoxk 060061IeHHS 1

CHUCTEMATHU3allUU 3HAHUI

03.05

YeTHBI o1poc;

61.

YPOK KOHTpPOJIS 3HAHUHN

05.05

KoHnTtponsHas
pabora;

62.

DIIEKTPOOTPULIATEILHOCTD
ATOMOB XUMHNUYCCKHUX
3JIEMEHTOB. XUMHUECKas
CBsI3b: KOBaJCHTHAsA
MOJISIPHAST M KOBAJICHTHAs
HEToJIIpHAst

10.05

YcTHBI ompoc;

63.

CreneHb OKUCIECHUS

12.05

TectupoBanue;

64.

OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKIIUN
(OBP). Ilpomeccsr
OKHCJIEHHUS U
BOCCTAHOBJICHMS.
OKHCIIUTEIIH U
BOCCTaHOBHTEH

17.05

YcTHbIM o1poc;

65.

CocraBiieHH€e ypaBHEHUN
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX
peaKuuii U cxem
AIIEKTPOHHOTO OanaHca

19.05

[TuceMeHHBIHI
KOHTPOJIb;

66.

HpOMC)Ky’TO‘-IHaSI aTTeCcTanusd

24.05

KonTtposbHas
pa0ora;




67. | Ypok pa3BHBAOLICTO 1 26.05 KonTtposnbHas
KOHTPOJISl 3HaHUH. XUMUS B pabora;
JICNCTBUU

68. | Ypok 0600mieHus 1 1 31.05 TectupoBanue,
CHCTeMaTH3aIuN 3HAHUHN

OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOT'PAMME
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