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Pasgen 1. KoMniekc 0CHOBHBIX XapaKTEPHCTHK MPOrpaMMbl
1.1. IlosicHuTEeNBLHAA 3AIIHCKA

JlomonuurensHass ~ oOmeobpasoBarenbHas — OporpaMMa  —  AONOJHMTENBHAs
o6meoGpasoBarenpHan (o6mepassuBatomas) mporpamma «@OJIELL Xumua. Nel» (9 xiacc)
HANpaBeHa Ha YJOBIETBOPeHHE 0Opa3’oBaTeNbHBIX HOTpeGHOCTeEH 0OydaroIuXCA B IUIaHE
nogroroBku K OcHoBHoMy locymapcteenHoMy Ok3ameHy (OI'D) mo xumuu. IIporpamma
[o3BOJIET OOYdalOIIMMCs  IEeNCHANpPaBIeHHO HMCIONb30BaTk MaTepHallbl INPOrpaMMEl H
-popMar o6yueHMA XaK IONONHHTENBHYIO IIOATOTOBKY K TIOCYNapCTBEHHOH HTOrOBO#
arrecraumn B ¢opmare OcHosHoro TocymapcrBenHoro Oksamena (OI'J) mo mpexmery
«Xmmus.

1.1.1. AKTyaJIbHOCTD

Heo6X0omMMOCTE pa3paboTKH JONONHUTENBHON 00meo6pa3oBaTeIbHOM IPOrpaMMEI
06yCIIOBIIEHa 3aIIPOCOM CO CTOPOHB! OGYIaIOMIMXCS M HX POXHUTENeH Ha He0OX0AMMOCTh
pean3aliii HHAVBUAYAILHEIX 06pa30BaTeNbHbIX 3aIpOCOB, YAOBIECTBOPEHHA
M03HABATEJEHEIX OTPe6HOCTEH 10 MPEAMETY.

JlononauTeMbHas 06meoGpazoBarebHad MporpamMma paspaborana Ha OCHOBe pAaa
HOPMaTHBHEIX JOKYMEHTOB, ONPEACIAIONMX MPaBOBEIE MO3UIINK H CTPATErHIeCKHe
TIepCIIeKTHBE Pa3BUTHUs NONOIHHTENbHOTO 06pasoBanua B Poccuiickoii Pdeneparmin:

e denepansHELi 3akon Poccuiickoit depepamym ot 29 nexabps 2012 roxa Ne 273 —
@3 «06 obpazoranun B Poccuiickoil Denepaumy;

o ITpukas Munucrepersa npocsemennsa PO or 27 miona 2022 1. N 629 «O6
yrBepxaerur ITopsiixa OpraHA3alvM H OCYIIECTRICHHA 06pa30BaTeNbHOM AeATENEHOCTH O
JIOTIOIHUTENLHEIM 00111600pa30BaTeIbHBIM IIPOrPaAMMaM»;

e IlocranoBnenue ITTaBHOrO rocyJapCTBEHHOTO CaHHTapHoro Bpasa P® or 28
cenrabpa 2020 r. Ne 28 «OG yrBepxuenuu canurapHeix npasun CIT 2.4.3648-20
"CaHHTapHO-3IIMAEMHOJIOTHIECKHe TpeGOBaHUA K OPraHM3alHMiAM BOCIHMTaHMA M 0CydeHHs,
OT/BIXA U O3MOPOBICHUA JETEH M MOJOICKA,

e Crparerus passutus Bocnuranus B Poccuiickoit denepamu Ha mepuon ao 2025

rofia, YTBEpXKICHHOM pacnopsokeHueM IIpasurenscta PO or 29 mas 2015 r. Ne 996-p;



® Pacnopsoxenue IIpasurenscrBa PO or 31 mapra 2022 r. Ne 678-p O6 yTeepRacHHH
KoHnemmu pasBUTHsA JONMONHUTENbHOrO oOpasoBamma paereii mo 2030 r. u 1ulana
MEPOIIPUATHH IO €€ peann3aluu;

o 3akoH Peciy6muxu Tarapcran ot 22 mrons 2013 roga Ne 68-3PT «O6
obpazoBanum» (B pexn. 3axonoB PT or 23.07.2014 Ne 61-3PT, or 16.03.2015 Ne 14-3PT, ot
08.10.2015 Ne 76-3PT, ot 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

® YcTaB 9aCTHOTO YUpEKACHHS JOMIOMHUTENBHOTO 00pa3zoBanus «OHnaiH-mKona
noAroToBKH K 3x3ameHaM « YMHAJS IIIKOJIA».

1.1.2. OTnyHTeIbHbIE 0CO06EHHOCTH IPOrPaMMbl H HOBH3HA

JlanHad oOpasoBarenbHas nporpamMMa paspaboTaHa C Y4ETOM COBPEMEHHBIX
TEHACHIMH Y NEPCIEKTUB PasBHTHUA AUCTAHIMOHHOro 00ydeHus. IIporpamma obecrieanBaeM
NepCOHANM3MPOBAHHBIA M HHHOBAI[MOHHEIM mmoaxod Kk obpasosammio. Iloaxonm, B cBolo

o4uepenp, OCHOBAaH Ha 06HIHpHOM NEJArOri4€CKOM OIIBITC aBTOPOB H ABIACTCA YHHKAJIbHBIM

IPOXYKTOM, YBaXAIOMKM aBTOPCKHE Npasa.
1.1.3. AapecaT nporpamMMsI

ITporpamma oprenTHpoBana Ha oOyqatomuxcs 14— 16 met u chopMupoBaHa ¢ yIETOM
IICHXOJIOTO-NIeAarorndeckux ocobeHnocreit pasnnm nereii. CocTaB Kypca XapaKTepu3yercs

KaK pa3HOBO3pPaCTHBIM H MMOCTOAHHBIMN.
1.1.4. ®opma obyienus

3ao4Has, ¢ MPHMMEHEHHEM JUCTAaHITMOHHBIX 00pa30BaTEILHBIX TEXHONOTHH U

3JIEKTPOHHOTO OGyqeHHs.
1.1.5. O6nem IIporpammbl
IIporpamma paccunrana Ha 3 Mecsana o6yuenus. O6beM mporpaMMel cocTaBieT 122

AKAACMHYICCKHX Yaca.

1.1.6. OcoGennocTn oprann3anun 00pa3oBaTe/IbHOr0 MpPoLecca

1.1.6.1. ®opma peamm3anun IIporpaMmel



I'pynnoBas wiM HHAMBHAyanbHas paboTa; paboTa ¢ aBTOPCKHMH 3a/[aHHAMH,
H3yUeHHE COflepXKaHuA ¥ MPUMEHEHHA GaKTOB B KOHKPETHBIX TEKCTaX, OTBETHI HA
[IOCTABJICHHEIE BOMPOCHI KAK Pe3ylIbTaT CAMOCTOATENBHOIO PEILIEH)s IPEAMETHBIX 337124 1

aHaJTi3a JAaHHBIX, peIIeHHe TECTOB, HAITMCAHHE OTBETOB B 3alaHUAX C pa3BECpHYTBIM OTBETOM.

1.1.6.2. Oprann3anuoHHbIe hopMbI 00yueHHAS

O6yuqerue mo IIporpamMme mpecTaBiAeT COGOH 3aHATHS O TEOPUH H IIPAKTHKE.
3aHSTHS IPOBOIATCSA C ACTIONB30BaHAEM ayHOBH3YaIbHOTO $opMarTa, CHHXPOHHOK M
aCHHXPOHHOM KoMMyHHKalyH. COCTaB Kypca XapaKTepH3yeTCs KAK Pa3HOBO3PACTHLIH,

MOCTOSHHEIH.
1.1.6.3. Pe:xam 3aHATHIA

ITpomO/DKHUTEFHOCTE 3aHATHI H3MEPAETCA B aKaleMHIECKUX Jacax. KomuaectBo
9acoB B HEJIEIO BAPLHPYETCA B 3aBUCHMOCTH OT KOJIHYECTBA 3aHATUH B HEJEMO, OT

CIIOKHOCTH MaTepHuaa, TPaHCIMPYEeMOro Ha 3aHATHH.
1.2. lens u 3aJa9M IPOrpaMMBI
1.2.1. Ieas IporpaMmsel

CHcTeMaTH3HPOBATh H YIIIYOHTH 3HaHKA yJallHXCs O BEIECTBAX, HX COCTaBe,
CBOMCTBAX H MpEeBpameHMsX, a TAOKE O 3HAYCHUH XHMHH B XXU3HH JEI0BEKa H Pa3sBUTHH
Texnooruii. [IporpamMma HarpasieHa Ha HOpPMHUPOBAHHE MPOTHEIX MPEAMETHBIX
KOMIIETCHIIMH, pa3BUTHE HABRIKOB PEIICHUA PACUCTHBIX M IKCIIEPUMEHTANBHEIX 33/1a1 U

IIOATOTOBKY K ycnemHo# caage OI'D no xumumu.
1.2.2. 3apauu Ilporpammel

JocTwkeHue OCHOBHEIX lieteii [IporpaMMe! IIpeAronaraeT peleHue CIETyOIIX

B3aMMOCBsI3aHHBIX 3344a4.

1.2.2.1 IlpeaMeTHBIE
® y3HaTh OCHOBBI TEOPETHIECKOH XHMUH;

® y3HarThk NpeIMET XHMHH, MECTO XHMHH B €CTCCTBO3HAHHH,



® y3HaTh BaXXHEHIIIMEC XMMHYECKHE IIOHATHS,

® y3HaTh OCHOBHEIE THIILI peaKI[ii B HEOPraHWIeCKOi U OpraHHIecKOi XUMHH;

® HayYuTBCA INPHMEHATE nepuoamdeckuii 3axoH JI.M. Menneneesa, Tabmmmy
PacTBOPHMOCTH H Sl aKTHBHOCTH METAJLIOB;

® HAY4YMTECA PaCCIMTHIBATH MaCCOBYIO AOMIO JJIEMEHTA B COCAUHCHNUH;

® Yy3HaThb OCHOBHEIC TCODHM XHMMH: CTPOCHHMSA aToMa, XWMMHMYECKOH CBS3H,
JMEKTPOIMTHIECKOH AUCCONMAIHH, CTPOCHHU OPraHWIESCKHX COCTHHEHMIA;

® y3HaTh KIacCHOHMKAMI0O M HOMEHKIATypy HEOpPraHM4eCKMX M OpPraHMIeCKHX
COCMHECHHUH;

® y3HaTh BEIMECTBA U MaTepUallbl, MIMPOKO HCIIONIB3YEMbIE B IIPAKTHKE;

® y3HaTh CHEIH(HUKY HOPMaTHBHBIX aKTOB H KOHTPOIBHO-H3MEPHTENBHBIX
MarepuanoB Ha OI'D no xumMum.

® OBJIAJIETh OCHOBHBIMH XUMWIECKAMH NOHATHAMYU H AeOHHULIMAMY;

® OBJIANCTh XHMHAIECKO# KOMIIETeHIIMEHN BRITYCKHHUKOB ITPH BRITOMHEHMH 9acTi C
9K3aMEHAUHOHHON paboTHL.

® OBJafieTh MPOYHO¥ 6a30it yMEHMIA ITO CHCTEMATH3alWH pa3HOOOpasHOH

XUMMYECKOi HHPOpMalnH.
1.2.2.2. MeTranpeameTHbIe

® pa3BuBaTh Y 00y9aloNXCcA CIIOCOOHOCTH CaMOCTOATENFHO CTABUTH yIeOHEIE IeNH,
(dopMyITHpOBaTE 3a1a9H, a TAKKE OAACPIKMBATh HHTEPEC X MOTHBALHIO K IIO3HAHHIO.

® pa3BHBATh JIOTHYECKOE H KPUTHIECKOE MBINUIEHHE, YMEHHE aHATH3HUPOBATS,
KJ1aCCH()HIMPOBATH, BBIABIAT 3aKOHOMEPHOCTH H CTPOMTH apIryMEHTHPOBAaHHEIC BEIBOABL.

e jopmupoBaTs yMeHME 3¢ PEKTHBHO PUMEHATH 3HAHHA M HABBIKM I PEIICHHS
y4eOHBIX 3a/1a4, BK/IIO4as HECTAHAAPTHbIE CUTYaLHH.

® pa3sBHBaTh SMOLMOHAIBHEIN HHTEIUIEKT, HABBIKM KOMaHIHOH paboTE, yMeHHE
JIOTOBAPUBATHCS, PEIIaTh KOHGIMKTE ¥ apTYMEHTHPOBATH CBOKO MO3HIIHIO.

® CrI0cOOCTBOBATH Pa3BUTHIO YHHBEPCAIBHEIX HaBHIKOB XXI BeKa, TAKMX KaK
caMOOpraHM3amus, KOMMYHHMKAIUsA ¥ KOOIIepamm.

® NOBHIIIATH YPOBEHD LM(POBO# rpaMOTHOCTH, 00ydaTh 3¢ deKTHBHOMY

ucnons3oBagHio KT 1 MOMCKOBEIX CHCTEM, a TaKOKe Pa3BHBaTh MEANAKOMIICTCHIIMH.

1.2.2.3 JIAYHOCTHBIE.



® BOCIHTHIBATH YBAXKHUTENLHOE U OTBETCTBEHHOE OTHOILIEHHE K CBOEMY OCO3HaHHOMY

BEIOODY;

® (hOpPMHPOBATH BHYTPECHHIOK MO3MLIHMIO 00y4aroIIerocsa Ha ypOBHE I0N0XHUTEIBHOrO
OTHOIIEHHUS K yIeGHO# NesATeNLHOCTH, TOTOBHOCTH U CIIOCOGHOCTH K CaMOpa3BHTHIO,
caMo06pa30BaHHIO, CAMOBBIPAXKEHHIO M CaMOpeaM3alHy;

® OpHEHTHpPOBATH 06YHAIOMMXCS Ha IIOHMMAHNE NPHIHH ycIiexa B yaeGHoi
JIEATELHOCTH, OTBETCTBEHHOE OTHOMIEHHE K MPOLIECCY M Pe3yIBTaTy CBOeH
JeATeNFHOCTH, B TOM YHCJIe Ha CaMOaHAIN3 M CAMOKOHTPOIIb PE3YNbTaTa, Ha aHau3
COOTBETCTBHS Pe3y/IETATOB TPeGOBaHNAM [IOCTABICHHON y1e6HOM Lemy;

® pa3BHBATH OCO3HAHHOCTH BEIGOPA M IIOCTPOEHHA MHAMBUAYAIBHON TPACKTOPUH
o6pasoBanus Ha 6a3¢ OPHEHTHPOBKH B MEpe npodeccii i npodeCCHOHANBHBIX
NPE/NOYTEHH i, C YIETOM YCTOHYMBBIX IO3HABATENHHBIX HHTEPECOB;

® (hOpMHpPOBATH LIENOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOMEE COBPEMEHHOMY
YPOBHIO Pa3BHTHA HAYKH H OOIECTBEHHON IIPAKTHKY, YIHTHIBAIOIIHE COLMANBHOE,
KyNIETypHOE, S3BIKOBOE, TyXOBHOE MHOr006pasye COBpEMEHHOI0 MHPa,

® (OopMHPOBATE KOMMYHHKATHBHYIO KOMIIETEHTHOCTS B OOIIEHHMH H COTPYAHHIECTBE
CO CBEPCTHHMKAMH, JETEMH CTapIIEro W MIIaJero BO3pacTa, B3pOCIbIMH B poLECcce

06pa30BaTeNLHOM, yIeGHO-HCCIeI0BATENBCKOM, TBOPIECKOH 1 IPYTHX BUIOB AEATEIBHOCTH.

1.3. Cogepxanne nporpaMmel

Monyis 0. Kak 3aHMMaThest Ha Kypee?
Teopusa: MoylIs NIOCBSAIIEH 3HAKOMCTBY YIEHHKA C KYPCOM H C OCHOBaMH 00y4eHHs
IIpakTaka: —
Monyas 1. O6mas xumMus

Teopusi: B 1aHHOM MOIYIe H3y4aroTCS OCHOBONOJIAraloye TeMbI B XMMHUM, TAKHE KakK:
crpoenne aroMa, [ICXO, THITEI XMMHYECKOH CBSI3H, BAJICHTHOCTD M CTEIICHL OKHCICHHA.

Ipakraka: [IpakTuxa Halpas/ieHa Ha pemieHHe nepBhIx 6-TH 3aganuit KM OI'D.

Monyas 2. Heopranayeckass XHMHS

Teopus: JlaHHEL MOXYIb HOCBAIIEH YIIYONEHHIO B CIIEIM(HKY HEOPraHMIECKOH XUMUH.

H3yuaercs Knaccu(pHUKaIya HOMEHKIATYpa BEIECTB M PeaKIHii, pEaKIMi HOHHOro o6MeHa U



OKHCIHMTCIBHO BOCCTAHOBHTEIIBLHBIC PCAKIIHH. 3a1<nam>mae'rcﬂ 6asza Ul JanbHeHmero
H3Y4YCHNA XUMHYCCKHX CBOHCTB.

Ipaxruxa: [IpakTrka HanpasneHa Ha pemeHue 3aaanumit 7, 11, 13—15 KM OI'D.

Monyas 3. O6mue xuMHAYECKHE CBOiicTBa

Teopus: B fasHOM MOAYyIIe H3y4aloTCA 0OIIME XUMUIECKHE CBOMCTBA VI KAKAOTO M3
OCHOBHBIX KJIaCCOB B HEOPraHMIECKOH xumuM. Taioke B MOIylle pa3buparoTcs Ka9eCTBEHHEIE
PEaKIMH Ha pa3INIHbIC BEMECTBA U HOHEI.

IIpaxrnka: IIpakTHKa HanpaBneHa Ha pemenue 3axanuit 8—10, 12, 17, 21 KUM OI'D.

Monyns 4. Xumuadeckue 3ajaqn

Teopnsi: B nanHOM Moyne H3yJaroTcA PacieThl CBA3aHHbIE ¢ XHMUYECKIMH PeaKIUsIMH,
TIOHATHE KONIMYECTBA BEIIECTBA M HCIIONB30BAHHE STOIO MOHATHA JUIA PEMIEHHUA THIIOBBIX
3aga1 KMM OI'S. Taroke B Momyne pa3bUpatoTca 3a4ady Ha pacdeT Macchl 9HCTOrO
BEI[ECTBA ¥ MAaCCOBOM 0N IPHMECEH.

ITpaxTnka: I[IpaxTika HanpaBieHa Ha pemeHue 3axanmii 18, 19, 22 KM OI'D.

Monayas 5. XuMus 31eMeHToB

Teopusn: JlanHEN MOXYTH HaNpaBileH Ha W3yYeHHEe CHEM(HKH IPOCTEIX BEMECTB, HX
(bu3MIECKIX H XHMHYECCKHX CBOMCTB, a TaloKe MOBTOPEHHA OOMIMX CBOMCTB Ha HpHMEpPE
KOHKPETHBIX COCIUHEHMH 3]IEMEHTOB.

IIpaxraka: [IpakTrka HanpaBiieHa Ha pemeHne 3aganmit 8—10, 12, 17, 21 KM OI'3.

Monyas 6. XaMuAs B KH3Hb

Teopusi: B nanHOM MOXyIe pa3uparoTcsa MeTos! paboThl C XUMHUIECKMMH BEIIECTBAMH IJIA
HX pasfie/IeHUs W/WIN POBEACHHUA XMMHUIECKHX SKCIIEPUMEHTOB B paMKax paboThl B
naboparopun. Taxoke B Momylte pa3buparorcs 6a3oBkie MpaBuia o paboTe ¢ BEmMeCTBaMH B

OEITY.
IpaxrTaka: [IpakTrka HarpasileHa Ha pemeHue 3aganui 16 u 23 KM OI'D.

Moayas 7. IIpo6Hblii BApHAHT

Teopua: —
IpakTaka: [IpakTrka Hanpas/eHa Ha 3aKPEIUICHHE BCEX saganmii KIM OI'D.



KonTtpoas
Jlomamninue 3agaHus, IpoOHEIe BAPUAHTEL
1.4. ILnanupyemebie pe3yJibTaTbl

IInasupyeMBle pe3yIbTaThl — COBOKYIHOCTh METAIIPEAMETHBIX H MPEAMETHEIX

KOMIIETEHIHHA, IpHOBpPeTaeMBIX 0OYIalONMMUCS B XOfe 0CBOCHMA IIporpaMmst.
1.4.1. JIauHOCTHDbIE PE3yAbTATHI:

OO6yJaromuiics CMOXKET:

® BOCIIMTHIBATh YBAKUTEILHOE H OTBETCTBEHHOE OTHOMIECHHE K CBOEMY OCO3HAHHOMY
BEIOODY;

® (hOpMHPOBATH BHYTPEHHIOIO MOZHLMIO 00yJalomerocs Ha ypoBHE MON0KHUTEILHOI0
OTHOIEHMS K Y9e6HOM JesTeNbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BHTHIO,
camM006pa30BaHHIO, CAMOBEIPAKEHUIO H CaMOPEaTH3aLliH;

® OpHEHTHpPOBATh 00YJAIOMKXCs HAa MOHUMAHHE IIPHIHH ycnexa B yaebHOH
JEATENbHOCTH, OTBETCTBEHHOE OTHOMIEHHE K IIPOLIECCY M Pe3yNbTaTy CBOCH
JEATEFHOCTH, B TOM 9HC/Ie Ha CaMOaHAIN3 M CAMOKOHTPOIIb PE3yNETaTa, Ha aHAIIN3
COOTBETCTBHA PE3yIETATOB TpeGOBaHNMAM NOCTABICHHON y1e6HOR nemy;

® Pa3BHBATh OCO3HAHHOCTh BEIGOPA M IIOCTPOEHHS HHIMBHUAYaIbHOH TPAEKTOPUH
o6pasoBanus Ha 6a3e OPHEHTHPOBKH B MUpE Tpodecchii 1 MPodecCHOHATEHEIX
IpEANIOYTEHHI, C YIETOM YCTOHYMBEIX O3HABATENBHBIX HHTEPECOB;

® $opMHpOBATH LIENOCTHOE MUPOBO33PEHHE, COOTBETCTBYIOMIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOH IPAKTHKH, YIUTHIBAIOMIME COLHANBHOE,
KYJIETyPHOE, A3BIKOBOE, JYXOBHOE MHOroo6pasue COBpEMEHHOIO MHpa,

¢ hopMHpPOBAaTH KOMMYHHKATHBHYIO KOMIIETEHTHOCTE B OOIIEHHH H COTPYAHUIECTBE
CO CBEPCTHHKAMH, AETHMH CTApIIETO M MIAIIETO BO3PAcTa, B3POCIEIMH B IpOLIECCE

o6pa3oBaTenbHOl, yueOHO-HCCAEN0BATENBCKOH, TBOPYECKOH M APYTHX BUIOB AEATENLHOCTH.
1.4.2. MeTanpeaMeTHBIE Pe3yJbTaThbI:

Vaammecs CMOryT:
® pa3BUBaTh Y 00yJalOIMXCA CIIOCOOHOCTh CaMOCTOATENHHO CTAaBUTh ydeOHEIE e,

¢dopMynIHpOBaTh 3a/1adH, a TAKXKe NOANEPKUBAThH HHTEPEC M MOTHBALIMIO K MO3HAHMIO.
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® Pa3BUBaTh JIOTHIECKOE H KPHTUIECKOE MBINUICHHE, YMEHHE aHATM3HPOBATh,
KIaCCH(HIHMPOBATH, BELBIIAT 3aKOHOMEPHOCTH M CTPOHTH apI'YMEHTHPOBAHHEIE BEIBOIBL.

® dopMupoBaTh yMeHHE 3(PEKTHBHO NPUMEHATS 3HAHUA ¥ HABBIKM JUIS pEeIICHHS
y9eOHBIX 3a/1a4, BKJIIO9as HECTAHAAPTHEIE CHTYAL[HH.

® Pa3sBUBATL SMOLMOHAJILHBIA HHTEILIEKT, HABEIKM KOMaHHOH paboTEl, yMeHHE
NOrOBapHBaThCS, pemaTh KOHGIUKTEI X apTyMEHTHPOBATh CBOIO MIO3MIIMIO.

® CIIOCOOCTBOBATh PAa3BUTHIO YHHBEPCAILHEIX HAaBEIKOB XXI Beka, TaKMX Kak
CaMOOpraHM3allii, KOMMYHMKALIA M KOOIIepalus.

® [OBLIMNATE YPOBEHL IIM(POBOI rPaMOTHOCTH, 00yJIaTh 3¢ peKTHBHOMY

ucrons3oBanuio KT # MOMCKOBEIX CHCTEM, a TaKXKe Pa3BUBAaTh MEAMAKOMIIETCHIIHH,
1.4.3. IlpeaMeTHbIE PE3yJIbTATHI:

VY4qammecs cMoryT:

® Y3HaThb OCHOBBI TEOPETHYECKOH XUMHM;

® Y3HATh NpPEeIMET XHMHH, MECTO XMMHH B €CT€CTBO3HaHHH,

® y3HaTh Ba)KHEHIINE XMMHYECKHE IIOHATHA;

® Y3HaTh OCHOBHBIE THITHI PEAKI[Mi B HEOPIraHUYECKOH H OPraHMIECKOM XMMUH;

® HaydUTbCS IIPUMEHSNTh mnepuomudeckuii 3akoH J[.W. Menneneesa, Tabmuy
PacTBOPMMOCTH M P aKTHBHOCTH METAJLIOB;

® Hay9MTBCS PaCCIUTHIBATH MACCOBYIO JOMIO JJIEMEHTA B COCAMHECHHUH;

® Yy3HaTh OCHOBHBIE TEOPHH XHMMH: CTPOCHHMA aroMa, XMMHYECKOH CBfA3H,
3JIEKTPOHTHIECKOR TUCCOLMALIH, CTPOCHNS OpraHUYIEeCKUX COe{HHEHHIH;

® Yy3HaTh KIACCH(MKaMI0O M HOMEHKJIATYpy HEOPraHWYeCKMX M OpraHM4eCKHX
COCAMHEHHH;

® y3HaTh BEIIECCTBA H MATEPHAIIbl, INHPOKO HCIIONb3yEMBIE B IIPAKTHKE;

® y3HaTh CIeIU(HUKY HOPMAaTHBHBIX aKTOB ¥ KOHTPOIGHO-H3MEPHTEIBHEIX
MarepuanoB Ha OI'D no xumum.

® OBIIAJICTh OCHOBHEIMH XHMHYIECKHMH NOHATHAMH U AePUHUIMAMMY;

® OBIIaJIETh XUMHIECKOH KOMIIETCHIMEH BEITYCKHHUKOB IIPH BHINOMHEHHH JacTH C
9K3aMeHalMOHHO paboTsl.

® OBIIAZIETH NMPOYHOH 6a30ii yMeHHIt 10 CCTEMaTH3aluK pa3Hoo6pa3HoO#H

XMMMYECKOH HH(popMaLy.
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Pa3neu 2. KoMneke OpraHu3anMoHHO-NeJarorieCKux ycaoBuii

2.1. Kanennapnsiii y1e6nniii rpadpuk

KanennapHrii y9e0HEL rpaduK cOCTaBIeH ¢ yIETOM MHEHHMH YJaCTHHKOB
06pa3oBaTebHEIX OTHOIECHHN H ONPE/ACIACT JAaThl Hadaia U OKOHYaHHA H
OPOMOJDKUTENHFHOCTE 00YdeHH [0 IPOrpamMMe.

Jlara Hagana xypca — 15 ¢eppans.

Jlata oxoHUaHHA Kypca — 15 Mas.

KanenapHsli yqe6HbIH rpaduk npeacrasieH B IIpunoxenun 1.

2.2. Ycii0BHA peaIn3aldH POrpaMmbl

2.2.1. MarepHaJbHO-TeXHHYECKOe ofecnedeHne

IMo agpecy mecra HaxoxaeHus opranusanuu (420015, Pecory6mika Tarapcran,
Kasaus, yn.loromns, a. 3A, atax 3, nomem. 1019) o6opyaosaHsl He06X0AUMEIMH
TEXHHYECKMMH CPEACTBaMH pabodne MecTa MpenojiaBaTeel, aMUHUCTPATUBHOIO U

TEXHUYECCKOT0 IIepCoHalIa, MPOBEACH BBICOKOCKOpOCTHOﬁ Kopnopa'mnﬂmﬁ HHTEPHET.

TpeGoBaHusa K MEHHMAJIbHOMY MaTePHAILHO-TEXHHYECKOMY o0ecredeHHIo

ITpu ocBoeHMM y4eOGHOro MaTepHaa oCPEACTBOM EKTPOHHOH HH(OpMaMOHHO-
06pa3oBaTeNbHOM Cpefsl OpraHM3als JOBOZUT [0 INOCTYNAIOMHX MHpopMauuio 06
0653aHHOCTAX 00y9aroIMXCA IPY OCBOSHHH IPOTPaMMBI HCIOJIB30BATh CBOH NEPCOHATIBHBIH
KOMIIBIOTEP/HOYTOYK ¢ HOCTYNIOM K ceTH «IHTEpHET» B COOTBETCTBMH C PEKOMEHIOBaHHBIMHU
TEXHUIECKUMH TTapaMeTPaMH:
— cHCTeMa — 2-AIepHsIi mpoueccop, 4 I'b mocTymHO# namaTH;
— OC — Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;
— Be6-6pay3epnl — Edge, Apple Safari, Google Chrome, SIunexc Bpaysep;
— HaJIM9Me YCTaHOBIICHHOTO (em-nneepa B Be6 6paysepe;
— CKOpOCTH AocTymna K cetd «AHTepHET» — He MeHee 750 xbur/cex;

— HaJIM4Me 3ByKOBOH KapTHI;

2.2.2. AapopmannoHHOe ofeciedyenne

DYyHKIHOHHPOBAHHE 31eKTPOHHOH HHpOPMaNHOHHO0-00pa3oBaTeILHO# cpebl:
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Peanusauns nporpammel obecrieyMBaeTCs HOCTYIIOM Kaxaoro obydaromierocs K
y1e6HO-METORMYECKHM MaTepHalaM - TeKCTOBOM, rpadudeckoii, ayauo-, BHIEOME(GOPMAaIHM
o mporpamme uepe3 cets «MHTepHEeT» B pexkMe 24 gaca B CyTKM 7 gueH B Henemo 6e3
yJera o6beMoB morpebnaemMoro Tpaduka 3a MCKIIOYCHHEM MEpPEPHIBOB UIA IPOBEICHHS
HEOOXOMMBIX PEMOHTHEIX M NpPO(HIAKTHYECKHX pabor npu o6ecnedeHHM COBOKYIHOM
JAOCTYIIHOCTH YCIYT NOCPEACTBOM pETHCTPALMH M IIPENOCTaBIEHHA HHANBHAYAIBHEIX
JNoruHa M napoid obydaromuMcs k 00pa3oBaTensHOl wargopme https://umschool.net.

JIns ycTaHOBIICHNS NOMIHHHOCTH JIMIHOCTH (HACHTHHUKAIMH) 06Y4aIOmerocs, BCeM
06y41arommumcs, 3aperuCTPHPOBaHHEIM Ha 06pa30BaTesNbHOM I1aTgopMe
https://umschool.net, mpucBaMBatOTCA YHHKAIBHbIE HMEHA — HACHTH(HUKATOPEL
NnentuduxaropoM o6ydaromerocs SBIAeTCs JIOTHH IOJIb30BaTeNs, ABIAIOMIMICS JIMIHEIM
3JIEKTPOHHBIM IIOYTOBEIM anpecoM. OH npusssan k ®UO obyqaromerocs. s
ayTeHTU(HKAIMH 06yJalomerocs UCIONb3yeTCs aTpUOYTHBHEIA HASHTHHUKATOp —

YHHMKIBHBIA [1apOJIb.
2.2.3. KagpoBoe oGecnevienne NporpaMMa:

Opranusaims, OCymecTBILAIONass O0Opa30BATENBHYIO NEATENbHOCTh, PEATU3YHOmas
JOTIOMHHUTEbHEIE o6meo6pazoBaTenbHEIE IIPOrpaMMBEI - IOTIONHHUTENBHEIE
o0mepa3BHBalOmKe NpPOrpaMME], YKOMIUIEKTOBaHA KBAIM(HIHUPOBAHHEIMH  KaZpaMH.
YpoBenp KpanMQuKAlHK PaGOTHHKOB OpPraHM3aLlMM, OCYIIECTBIAIOIIEH 00pa30BaTeIbHYIO
HeATENLHOCTh, DPEANH3yIONMEH JOMOMHUTENbHEIE 00meoOpa3oBarellbHEIE NPOTpPaMMEI —
IOMONHHUTENbHEIE 00Mepa3BUBalOIMME INPOrPaMMEl, COOTBETCTBYET KBAMH(PHKALMOHHBIM

XapaKTEpHCTHKAM IO COOTBETCTBYIOMIEH HO/DKHOCTH.

Tpe6opammnsa x kBammduxanmm Ilegarora JOMONMHUTENHHOrO 00pa3OBaHUA: BEICIIEE
npodeccroHanbHOe 00pa3oBaHKE WIH CpeaHee MpodeccuoHaabHOe 00pa3oBanue B 0611acTH,
COOTBETCTBYIOMECH NPOQHIIO KpPYXKa, CEKIMH, CTYAHHM, KIyOHOr0O M HHOTO JETCKOTO
obbemuEeHns 6e3 mnpexpABNeHWA TpeGoBaHMii K crTaxy paborel, JmbGo BhICImIee
npodeccHoHanbHOe 00pa3oBaHWE WIM CpefHee MpodecCHOHAIBHOEe OoO0pa3soBaHHE H
JOIONHATENEHOE MpodeCCHOHAbHOEe 00pa3oBaHMe mo HampasieHmio "O6pa3oBaHHE H

nenaroruka” 6e3 npexpABIeHUA TpeGOBaHMIA K CTAXY paboTHL

2.3. @opMbI KOHTPOJIA U aTTECTAIAA
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TIpH mpoBeeHUH 3aHATHH Ha roprane https://umschool.net B popmare saHATHHA obparnas

CBSI3b pealu3yeTcs 9epes:

e o0meHue IIOCPEACTBOM MHTECPAKTHBHOI'O 4aTa,

® peleHKd MHTePaKTHBHBIX 3a1a9.

B nmporpamMe NpeACTaBieHs! clenyomue pOpME! aTTecTalyy:

L TCKYIIIHﬁ KOHTPOJIb YCIICBAEMOCTH I€PC3 BEOIOJIHCHHC JOMAlIHUX 3a11a}m1‘f1;

® [I03TaIHEIi KOHTPOJIb YCIIEBAEMOCTH Ye€pe3 BEIIIOTHEHHE IpoOHBIX BApHAHTOB.
B poManiHue 3aJaHUA BXOJAT:

® 3a/]aHHA [0 KYPCY Pa3THIHOTO YPOBHA CIOXHOCTH C ABTOMATHIECKOH IPOBEPKO:
3aJJaHMsA THIIA «BEIGOP OJTHOTO OTBETA H3 HECKONBKHX), «BHIOOp HECKONBKHX OTBETOB M3
HECKOJBKUX », «COOTHECEHHE MHOXECTB», KTEKCT C IIPOIyCKaMH», «II0/Ie BBOAA» M PYYHOH

IpOBEpKO#i: 3aJlaHMs BTOPO# 9aCTH 3K3aMeHa.
B npoGHEIe BapHAHTE! BXOMIST:

® 3a/]aHHA [0 MPONAEHHOMY pa3fielTy TeM Kypca pasiIMIHOIO YPOBHS CIIOXHOCTH C

ABTOMATHYECKOH U pYIHO# IPOBEPKOH.
2.3.1 OueHovHbIE MATEPHAJIBI

IIpumepHbIii Mepedens 3aAaHMil ISt MPOBEICHUs TEKYIIEro H NO3TANHOr0 KOHTPOJIs:
1. Kakne nBa yTBEpKIAEHHA ABIAIOTCS BEPHBIMU JUIS XapaKTEPUCTHKHM CEPhl M HEBEPHBIMU

JULA XapaKTepHCTHKH aproHa?

1) DneKTpOHEI B aTOME PaCIIONOXKEHB! Ha TPEX 3NEKTPOHHBIX CIOSX.

2) Xumudeckuii 3MeMeHT oGpasyer neTydee BOAOPOAHOE coenuHerye Braa H20.
3) DneMeHT UMeeT 3aN0IHEHHBIH BHEIIHUH CIIOH.

4) XuMMU4eCKuii 3JIEMEHT MMEET BAJICHTHEIX 3JIEKTPOHOB

5) CooTBeTcTBYyIOIIEE POCTOE BEMIECTBO IIPH H. Y. ABIAETCA ra3oM.

3anumy HoMepa BEIGPAHHEIX OTBETOB B IOPAIKE BO3pacTaHHsA 6€3 3HAKOB NPENHUHAHHUA.

2. B u36EITOK CepHO# KucioTsl npwimmm 208 r pacTBopa xiopuaa Gapus ¢ MacCoBOi Jonei

10%. Berauciure Maccy 00pa3oBaBimIerocs ocaaxa (B rpaMMax).
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B orsere zanummTe ypaBHEHHE peakiMM, O KOTOpOH MAET pedb B YCIOBHH 3a4add, H
IpHBEAUTE BCE HEOOXOAMMbIE BRIYMCICHMA (YKa3plBaiiTe eIUHWIIEI M3MEPEHMA HMCKOMBIX

bu3pyecKux BEIU4UH).

3. PacnoIouTe JaHHBIE XUMHYECKHE JIEMEHTEI:
DC 2)Li 3)0
B NOPSAKE YMEHBIICHHUA HX 3JIEKTPOOTPHULIATENNEHOCTH.

3armimyTe HoMepa NEMEHTOB B COOTBETCTBYIOIMIEM IIOPAIKE.

4. ®ocdar maraua — xummdeckoe coeauHenne Mg3(P0O4)2, ucmons3yeTcs B KadecTBe
NHmEeBOH N0GABKM KaK PETyIATOp KHUCIOTHOCTH, IPENATCTBYET CIEXHBAHHIO M KOMKOBAHHIO

CBIITYYHX BCIICCTB.

BrraucnuTe B poneHTax MaccoBYIO JOMIIO KACIOPoAa B ¢ocdare Maraus. 3alHIIMTe THCIO ¢

TOYHOCTBIO IO LIEIIBIX.

5. @ochar maraua — xuMmdeckoe coemuHenne Mg3(PO4)2, ucnone3yercs B KadecTBe
IHIIEBO#H J0OABKH KAK PETYIATOpP KHCIOTHOCTH, IPEMATCTBYET CIECKUBAHHIO M KOMKOBAHHIO

CBIITYYHUX BCIICCTB.

Ui IpHTOTOBNIEHHA ORHOH MapTUM KoHCepBOB Heobxomumo 10 r docdara mMarama. Kakas
Macca (B rpaMmax) KHCIOPOAA COAEPXKHUTCA B nopuuu ¢ocdara Mardua )i OEBSTH IapTHii

KOHCEPBOB? 3aNMIINTE YHCIO C TOYHOCTHIO J0 LENBIX.

6. Mcnonb3ys METOX SNEKTPOHHOrO GanaHca, paccTaBeTe KO3(QQHIMEHTH B YpaBHEHHM
peaknuu, cxeMa KOTOpOi:
KMnO, + HCl = MnCl], + Cl, + KCl + H,0

: Onpe,uemn‘e OKHMCIIHTEND H BOCCTAHOBHTEIIb.

7. HaH pacTBOp XJIOpHIA AMOMHMHHA, a Takke HaCop CIETYIONMX PEaKTHBOB: PaCTBOPHI
IIEpOKCHIA BOAOPOAA, THAPOKCHIA Hatpus, cynbdara xenesa(ll), docthara xamus, cynsdara
aMMOHHA.

Hcnons3ys TONBKO pEeakTUBBI M3 IPMBEACHHOTO II€PEYHA, 3alMIIMTE MOJIEKY/IAPHEIE
YpaBHEHHA MABYX peakiuif, KOTOpPhIE XapaKTEpH3yIOT XMMHYECKME CBOMCTBA XJIOpHIa

AMIOMHHUS, ¥ YKDKHTE MPU3HAKK UX IPOTEKAHHS.
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8. Jlan pacrsop 6pomuza Gapus, a Taloke HaGoOp CIIEAYIOMMX PEaKTHBOB: BOJHEIC pACTBOPEI
HUTpaTa Kalms, XJIOpH/a INTHA, HUTpaTa cepeGpa, Cylbgara Kayms 1 COJISIHOHM KMCIIOTEL

Vicnone3ys TONGKO PEAKTHBH M3 NPMBEAEHHOTO IIEPEYHSA, 3alMIMTES MOJICKYIPHBIC
ypaBHEHMs JBYX PeaKiuii, KOTOPEIE XapaKTEePHU3YIOT XHMHUecKue CBOHCTEa 6pomuna Gapus,
¥ YKaXKMTE MPU3HAKM UX TPOTEKaHus (HAIMIHe/OTCYTCTBHE 3amaxa y rasa, IBeT ocajika i1

pacTBopa).

9. Haifyure 06beM rasa (IIpH H. Y.), KOTOPBI BRIAETIICA IpH 06paboTke H30HITKa kapboHara
Kanus 365 r 10%-Horo pacTBopa COJLTHOH KHUCIIOTEL. |

B OTBeTe 3alMIINTE YPaBHEHME PeaKiMH{, O KOTOpOH HJeT pedb B YCIOBHH 3ajiavd, H
TIPHUBEAUTE BCE HEOOXOAMMEBIE BEINMCICHUA (yKasBIBAHTE €IMHHUIIEI H3MEPEHUA HCKOMBIX

(U3MIECKUX BETHIMH).

10. Vicmoms3ys MeTon 3JeKTPOHHOro GajaHca, pacCTaBbTe ko3¢ uIHeHTE B ypaBHEHMH
peaKIyH, CXeMa KOTOPOH:
HBr + KMnO, = Br, + MnBr, + KBr + H,0

Onpenenm‘e OKHCIIATEIL H BOCCTAHOBHUTEIID.

2.4. MeToan4ecKkne MaTepHAJIbI

MeToaudeckoe oGecnedeHne NporpaMMbl BKJIIOYaeT:
— 3aHATHA, pasMEIleHHEIe Ha o6pa3soBaTenbHO#H Wiardopme https://umschool.net;
— NPaKTHUECKHE 33/IaHNUs, OLICHOYHEIE MATEPHAIEI 110 IIPOMEXYTOTHOH aTTeCTallH,
pasMeIeHHEIe Ha aaNTHBHON oGpasoBaTenbHol mardgopme hitps://umschool.net;
— MeToAMYECKHe TIOcoOMs JUId CaMOCTOATENbHOH IpopabOTKH TeM MpOrpaMMel,

PacIONOXeHHBIE Ha afalTHBHOH 06pa3oBarebHOl IwIaTdopme.

To pemenHIo npenoaasarelis MOryT GBITh HCIIONE30BaHBI HHEIE YIeOHBIC U METOMIECKHE
MaTepHaJIkl, COOTBETCTBYIOIHE TpeboBaHMM obecedeHr HHPOPMAMOHHOM
6esonacHOCTH o0ygaromuxcs (IepedeHb COOTBETCTBYIOMMX MAaTEPHAIIOB M 3IEKTPOHHEIX

006pa3oBaTeIbHEIX pecypcoB npencrasieH B [Ipunoxenu 2).
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IIpnnoxenne 1. KanenpapHo-y4e6nbiii rpadpux

JlaTa 1 Bpems
OpoBeIeHHsA

JaHATHA

dopma

3aHATHSA

YpoBens
OCBOCHHSA

TEMBI

HaumeHoBaHHE TeMBI

Ilonpoﬁxioe OHmHCaHHe

Koxa-Bo
9ac0B Ha
3aHATHe (B

aK.4acax)

Popma
NpOBEpKH

3HAHWH/aK, 9

®deBpanp

Teopus

Ba3oBriit

Kax BEDKAaTH MakCUMYyM

u3 Kypca «®Dnenn»?

3HaKOMCTBO Y4E€HHKA C COEPXKAHHEM Kypca.

B

BBenenne B xumMuro. Baxneiinme xuMugeckue

MOHATHSA: BENIECTBO, XUMHYECKHMIA JIEMEHT, aTOM,

0,3

CosmemeHn Monekyna. IIpocTsie u cnoxusle BemecTBa. CMecH.
2. depainb basoBmii BeencHue B XMMHIO 0,6 A3/1
Bl (T-+) ATOMHO-MOJIEKY/IApHas TEOpHs. 3aKOH COXpaHCHHUS
Macchl BemecTB. Ilepuomraeckuii 3axox 1. .
Mengeneepa. Pemenue KM OI'D Nel.
Crpoenue BemecTBa. CTpoeHHe aTOMa 110 MOJEIH
Crpoenue aroma. :
Cosmemenn bopa. IIpoToHE!l, HEHTPOHEI, 3TEKTPOHEL.
3. ®eBpans BasoBkrit ONeKTpOHHEIE 0,8 A3/1
B (T+I) PacnipenenieHne 31€KTPOHOB 110 SHEPreTHIECKHUM
KOH}UTypaImu ‘ g

YPOBHAM aTOMOB IIEpBRIX 20 XMMHIeCKHX
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anemeHToB. CTpoeHHe MEKTPOHHEIX 060109€K.

AToMHas 3eKTpOHHAsA OpOHuTab. DIEKTPOHHAs
KOH}uUrypanys aroma. JNeKTPOHHO-TpaduyecKas
cxema. IIpHHIMN HaNMeHbIIEH SHEPIHH, IPABUIIO

Xynpa u npusamun [aymi. Pemerne KMM OI'D Ne2.

Ilepnoguaeckuii 3aK0H KaK OCHOBOIIOJIAraro I
3aKOH XUMHH. DU3NIECKHI CMEBICH IIEPHOAHIECKOTO

saxona JI. 1. Menzneneesa. ['pymiel ¥ nepuob!.

OKWCJIEHHA I METAJUIOB M HeMeTalwIoB. Ocolble

CoBMemeHH T
. abmia Menneneesa.
4, ®deBpais . Basosksrit I'panuna pa3aencHud METaUIOB M HEMETAJLIOB. 09 J3/1
B (1) TlepromuecKuil 3aKoH .
ITpu4MHEI ¥ 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
9JIEMEHTOB M MX COeIMHEHUI 10 IepHOAaM H
rpymmam.
Tuns! XMMHUYeCKoi CBA3H. XapaKTCPHCTHKA CBA3EH.
KoBajieHTHaA CBA3b, €€ Pa3HOBUAHOCTH U
CoBMenmeHH .
5. ®despans i (v BazoBbrit | THmBI XuMHIECKOH CBA3U MeXaHH3MEI 00pa3oBanms (0OMEHHEI U 0,9 A3/1
BIH (THO
JOHOpPHO-aKIenTopHeLi). MonHas cBA3b.
Meraumaeckas CBA3b.
CreneHs OKMCIEHUA XHMHIECKHUX IEMEHTOB.
CosMemenn . : .
6. deppaib i (+m) Bazosrrit CreneHp OKHCIIEHUA IIpaBuna onpegeneHys BHICIIEH ¥ HU3MIEH CTENEHH 0,7 J3/0,5
It (T
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crydau it $Topa, KHCIOopoAa, BOZOPOAa.
XapakTepHEIe CTENEeH OKHCIICHHS METAUIOB H
HEMETAJUIOB B CIOXHBIX COeAMHEHHUsX. CBA3E C

3apaaoM aTomMa.

BasyileHTHOCTE XMMHMYIECKHX 3JIEMEHTOB. Banienrasie
9JIEKTPOHEI B OCHOBHOM M BO30Y>KIEHHOM

COCTOSIHMSIX aToMa. BricIIas H HU3MIasg BaJIeHTHOCTD.

3aKOHOMEPHOCTH H3MCHEHMS BaJICHTHOCTH 10
CosMenmeHH . .
-7 ®eBpaitb (c+m) BasoBkrit BanentHOCTH Ilepnonugeckoit cucreme. Ilpomexcyrounas 0.5 3/0,5
BIH (T+ID
BAJICHTHOCTL. BaneATHeIe BO3MOXXHOCTH KMCIIOPOAa,
asora, ¢pTopa. Ocobsie cimygau 0Opa3oBaHUA BHICIIEH
BaJICHTHOCTH KHCJIOPOZa H a30Ta B COSUHEHMAX C
yJacTHEM AOHOPHO-aKIETTOPHOTO MEXaHH3Ma.
. O606menue Marepraia mo TeMaMm «CrpoeHue
CoBMemeHH _ | Jlaiidxaxu mo pemenuro _ .
8. ®deBpans . Ba3zoBriii . atoMay, «Ilepuoamdaeckuii 3axoH», « THIIBI 0,3 J3/0,5
Bt (T-+1) 3amanui Nel-3, 5 .
XMMHYECKOH CBA3H».
O6o6merne MaTeprana no TeMaM «BalleHTHOCTHY,
. |IIpaxruka | BanenTHOCTE
9. deppans IpaxTuka bazoBaui «CreneHp OKHCIICHHS 3JIEMEHTOBY. Pemenue 1,9 A3/1
H CTETICHb OKHMCICHHUA

THNOBEIX 3anaumii KM OI'D Ne4.
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Onpeaenenne 6GUHapHEIX coemuHEHHH. OKCHIBI K MX
Kinaccudukarms, HoMerxIarypa. Ilpumeps
KHCJIOTHBIX, OCHOBHEIX, aM(OTEPHEIX,

Heconeoﬁpaaylonmx H CMEemaHHBIX OKCHIOB.

CoBMemeHH
10. deppanb i (v+) BaszoBeiit | BuHapHBIe coequHeHHA CpaBHeHME KHCIOTHBIX U OCHOBHBEIX CBOHCTB 0.6 13/0,5
Bt (T+NI _
oxcuzoB. ['mapuasl. XapakTepucTHKa JIETYIHX
BOZIOPOZHBIX coeauHeHMH. CpaBHEHHE KHCIIOTHEIX U
OCHOBHEIX CBOMCTB JIETYyIMX BOAOPOXHEIX
COEIUHEHMH.
' Ompepenenne ruapokcuaa. Obmas xapakTepucTHKa
OcHOBaHHA, KHCIIOTH
CoBMeneHH ruapokcuaoB. OCHOBAaHUA M KUCIOTHL. AM(POTEpHEIE
11. ®eppanb . bBa3oBrrit U amdoTepHEIE 0,8 A3/0,5
B (T+I) ocHoBaHu4. IloHaTHE «<aM(POTEPHOCTHY.
THAPOKCHUIEI
Beckucnoponunle kucioth. HoMeHKk1aTypa.
Onpenenenue coneit. Kimaccunuxauus conex:
CoBMmemeHH
12. ®espans i () Ba3oBkrit Conu CpelHMe, KHCITbIe, OCHOBHEIC, IBOMHBIE, CMEIIAHHEIE 0,6 J3/0,5
B (THI
¥ xoMIutekcHele. HoMerKIaTypa conen.
du3HIECKHE U XHMHYECKHE ABIIeHHA. XUMHIECKHE
CosmenieHH . ypaBHeHua. Koaddymuentsl. Ycnosna ¥ npu3Haku
13. Mapt . BasoBsnit Xumudgeckue peakiyu 0,6 A3/1
Bl (T+1) MPOTEKaHNs XUMHUIECKHX peaKiuii. 3aKoH

CoXpaHeHHs Macchl BemecTs. Knaccubuxamus
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XMMHYECKHX peaKiHii 10 pa3NMUYHbIM HPH3HAKAM:
KOJIMYECTBY M COCTABY HCXOAHBIX H IOJYIEHHBIX
BEILECTB, H3MEHEHHUIO CTENICHEH OKHCIICHUSA aTOMOB
XMMHIECKHX 3JIEMEHTOB, TOIIOMEHHIO WK

BRIACIICHAIO SHCPIHH, arp€raTHOMY COCTOAHHIO.

3akpeIuieHHe MaTepHala o TeMaM «XMMHU9IEeCKue

OI'3 Nel3.

INpakrHxa |
peaxim» U «Kinaccupuxanuy HeopraHHIeCKHX
Kiaccudukamms .
14, Mapr IIpakruka BazoBerit BemecTB». [IpuMeHenne MoayJeHHBIX 3HaHUI TpU 1,9 a3/1
: : XHMHYECKHX BEIIECTB U
PpelIeHHH npaKkTHaecknx 3agad. Pemenne KUM OI'D
XHMMHIECKHE PeaKiiy
Ne7, 11.
PacTBopeHne kak GpU3NKO-XUMHYIECKHH MpoImecc.
Knaccuguxanms 51eKTpoIUTOB: HEANEKTPOIHTH,
CoBMenmeHH ONeKTpOIUTHIECKAS CHJIBHEIE H clIabbie aeKkTponuTsl. J{uccormmanus
15. Mapr bazoBgrii . . 0,6 A3/1
Bt (T+ID) JUCCOITHAIINA KMCJIOT, menodeit 1 coneit. CTynenuaras
aucconuarms. KarHoHs! 1 aHHOHEI. 3HAKOMCTBO ¢
Tabmneil pacCTBOPIMOCTH.
Onpenencane KOMMIECTBa MOJIeil HOHOB IPH
IMpaxruxa | .
JIEKTPOMTHIECKOH JHCCOMMAIIHH CIIOXKHBIX
16. Mapr ITpakTuka BazoBbiii ONeKTpOIMTHIECKAs . 1,9 a3/1
BenlecTB. Pemenue nmpakrudeckux 3anaanii KNIM
JAUCCOIMALIA
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Peaxuun noHHOro 06MeHa B pacTBOpax

3/IEKTPOJIMTOB. YCIOBHA NPOTEKAHMSA PEeaKIIUi

CosmenmeHs Peakiun HOHHOTO
17. Maprt . Ba3oskiit uoHHOro obmena. ITpasuno bepromne. 1 a3/1
It (T+m) obmena
KucnoTHO-0CHOBHEIE B3aHMOJEHCTBHA B PacTBOpax.
ITonHOE M COKpamEHHOE HOHHBIE YPABHECHMA.
3akpennenue Marepuana no temaMm «Knaccuuxaips
CosmemieHH Jlaitdxaky o pemeHuIo HeOpraHMJIeCcKHX BEMECTBY», «XHMHYECKHE
18. Mapr . Ba3oBslit 0,2 13/0,5
B (T+I) saganmii Ne7, 11, 13, 14 |  peaxipmy, «DneKTponuTHIECKast JUCCOLHALAA X
peaKuy MOHHOro o6MeHa».
3akpervieHye 3HaHUi 0 PeaKIsIM HOHHOro obMeHa.
Pemenne NpakTHIeCKUX 3ajaHuil Ha HAlMCaHKEe
ITpaxTuka | Peaxnuu peaxiuii HOHHOro 06MEHa, paCCTaHOBKY
19. Mapr ITpakruka BazoBhii 2 a3/1
HOHHOIO 06MeHa K03()OHIIHEHTOB B YPaBHEHHH, HAIMMCAHUE IIOJTHOTO U
COKpamEHHOro HOHHOro ypaBHenus. Pemenue KM
Or'd Nel4.
CyImHOCTB OKHCIIMTEIFHO-BOCCTaHOBHTEIBHEIX
peakiuii. OCHOBHEIC IIOHATHA: OKHCIICHHE,
CoBMemieHH . | OxucnurensHo-BOCCTaHO
20. Mapr . Ba3oBrIii . BOCCTAHOBJIEHHE, OKUCIINTEND, BOCCTAHOBHUTEND. 0,9 J3/1
Bt (T+1) BHUTENBHBIE peaKIHMH

MexMoneKynspHsIe peaKiiH.
BuyTpuMoeKynapHbIe peakiu. Peaxipu
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JHUCIPONIOPUMOHHpOBaHHA. Peaxiuu
KOHIIPOIIOPIHOHMPOBaHHA. JNEKTPOHHEL 6aaHc
MEXITy OKHCIMTENEM H BOCCTaHOBHTENIEM. Perenne
KHM OI'D Nell, 15.

21.

IlpaxTuka

BazoBrrit

INpaxruxa |
OKHCIHTEBLHO-BOCCTAHO

BHTCIBHBIC PCAKITHH

IIprMeHeHue MoTy9eHHBIX 3HaHHUH 10
OKHCIIMTEIbHO-BOCCTAHOBHTENFHEIM PEAKIUAM IIPU
pemenuu 3aganuii KM OI'D Ne20. PaccranoBka
k03¢¢HLMEHTOB B YPaBHEHHH METOAOM
3JIeKTpoHHOro 6ananca. OnpeaeneHne OKHUCIHTENA 1

BOCCTaHOBHUTCIIA.

J3/1

Onpenenenve okcuaoB. O6mas XapaKTepHCTHKA

OKCHJIOB, HOMeHIuIaTypa. OTIHYHE OKCHIIOB OT

CosmemeHH Xapaxrepucraka u
22. Mapr bazoBsrit MEPOKCHAOB H HAANIEPOKCHIOB. TpuBHaIbHEIE 1 A3/1
B (T-H1D) ' MOTy9eHHE OKCHIOB
Ha3BaHWA HEKOTOPHIX OKCHJIOB M MX IIPEMEHEHHE.
OcHOBHEIE CLIOCO6KI TOMY9YEHHUS OKCHAOB.
Omnpenenenne 0CHOBHBIX OKcuoB. IpuMepst
CoBMemeHH OCHOBHBIX OKCHIIOB ¥ COOTBETCTBYIOIHE HM
23. Mapr Ba3oBrrif OCHOBHEIE€ OKCHARI 0,6 J3/0,5
bIif (T-+m) ocroBaHMA. OKCHIBI METOYHBIX H

IMETOIHO3eMENIbHBIX METAIUIOB. ArperaTHaie
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COCTOSIHMSA M XapaKTepHBIE 0COOCHHOCTH HEKOTOPBIX
OCHOBHEBIX OKCHI0B. XMMHY€ECKHE CBOHCTBA

OCHOBHBIX OKCHOB.

OrmpeneneHne KHCIOTHBIX OKCH0B. [IpuMepst

KHCJIOTHRIX OKCHIOB X COOTBETCTBYIOIIUEC UM

CoBMemeHH
24, Mapt i () BasoBbri KucnorHbIe OKCHIBI KMCJIOTHL. ATperaTHele COCTOSTHHA M XapaKTepHBIe 0,6 A3/0,5
BIH (T+I
0COOEHHOCTH HEKOTOPBIX KHCJIOTHEIX OKCHIOB.
XHUMHIECKHE CBOMCTBA KUCIIOTHEIX OKCHIOB.
Onpenenenve amdporepHbIXx okcuaoB. Ilonarne
«amdoTtepHOCTSY. IIpuMepE! aMPOTEPHEIX OKCHIOB U
CosmeleHH .
25. Mapt i (1) BasoBsrit AmdoTrepHEbIe OKCHIBI COOTBETCTBYIOIIME MM KMCIIOTH H OCHOBaHMA. 0,8 13/0,5
BIH (THI
Kucnorasie # OCHOBHEIE cBo¥icTBa. Oco6eHHOCTH
peakuuii ¢ menoYaMH B paCTBOPE H pacIUiaBe.
Onpenenenne ocHoBaHui. Knaccuukamus
OCHOBaHMiA, HOMeHKIIaTypa. PU3HIecKHe CBOCTEA.
CosmemeHH . . .
26. Mapr i () BasoBsIit OcHoBaHuA Iénoun. lpumenenue menode. TpusnanbHEIe 0,6 A3/0,5
BIif (THI
Ha3paHM4. CiocoOBI NoNyueHHss OCHOBaHHUH.
XuMHYEeCKHE CBOHCTBa OCHOBaHHMH.
CosMemeHH . AMpoTepHEIE AmdorepHbie ocHoBanus. PU3MIECKHE CBOWCTBA.
27. Mapr . Basosriii . 0,4 13/0,5
BIiA (T-+) THOPOKCHIE! Iousarue «ampoTepHOCTE». XMMHICCKHE CBOMCTBA
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amboTepHbIx 0cHOBaHMH. OCOGEHHOCTH peaKumii ¢

IENI0YaMH B PaCTBOPE H pacIUIaBe.

28.

Mapr

CoBMemeHH
Bl (T+I)

Ba3oBslit

O0mue CBOiCTBa KHUCIIOT

Onpenenenne xucnot. Kinaccuguxauus Kucior,
HOMeHKaTypa. CHIBHEIC H cl1abble KUCIIOTEI, HX
Ha3Bauna. Gusmaeckue ceoiicrsa. O6mme cBoiicTBa
KMCJIOT, 06mue crnioco6s! MOTyJeHus.
I'anoreROBOZOPOIBI H HX MOTydEHHE.
Kucnopoznconepxamue KHCIIOTH XJIOpa.

HpnmeHeHne KHCJIOT.

0,7

13/0,5

- 29.

Mapt

CoBmMenmeHH

biit (T+m)

Ba3oBrrit

Kucnote-okucnuremm

Oco6rle CBOMCTBA a30THON KHCIOTH U
KOHLICHTPUPOBAaHHOM CEPHOM KMCIIOTHI.
BsaumopeiicTere ¢ MeTauiaMu. IIpogyKTsl
oxucienus. [laccuBanus Ha Xonoje ¢ HEKOTOPHIMHA
Mertawiamu. Texauka 6e3omacHocTH npu paGore ¢
KOHIIEHTPHpPOBaHHBIMH kuciioTamu. [IpaBuna

pa36annemm KOHIICHTPHPOBAHHBIX KHCIIOT.

0,8

A3/0,5

30.

Mapr

CoBMmeneHH
BIit (T-+D)

basoBrlit

XapaKTepHCTHKa ¥

MOTy4eHHUe coleH

O6mas xapakrepuctuka coneil. Kimaccuguxarms
conei. CucreMaTHIecKas HOMEHKIIATypa COJIEH.
TpuBHaLHEIE Ha3BaHHMA HEKOTOPBIX COJEH.

Haxoxpenue B mpupoge. Munepainsl. [Tonygaenne

0,6

13/0,5
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CpCOHHUX, KHCIBIX, KOMILUICKCHBIX Colei.

IlpumMeneHne conel.

Onpeznenenue CpeHUX coneit, o6man

XapaKTepUCTHKA, KIIacCH(HKaIHs, HOMEHKIIATYpa.

CoBMeneHH TpuBHAILHEIE Ha3BaHU HEKOTOPLIX COJNEH.
31. Mapr ) Ba3oBk1it Cpemrue comu . . 0,6 A3/0,5
Blit (T+m) Haxoxaenne B npupozge. O6mue cBOHCTBa CONEH.
[Ipu3HaKy Ka9€CTBEHHBIX peaKimii ¢ 06pa3oBaHHEM
coneii. Paznoxenne conei (HuTpaTh ¥ KapOOHATHI).
CoBmemeHH Onpenenenne KMCIBIX CONEH, HOMEHKIATYpa.
32. Arpens . BazoBslit Kucnsie com . 0,7 H3/0,5
bIit (T-+H) XUMHYEeCKHE CBOMCTBA U OXY4YCHHE KHCIBIX COJIEH.
O6mas XxapaKTepHCTHKA KOMILICKCHEIX COJIEH, HX
CoBmemeHn coctaB. KoMIUIeKCHEIE COEIMHEHNS aTIOMMHHS,
33. Anpens ,, Ba3oBx1it KoMruiekcHE1€e cOnH 0,7 A3/0,5
Bl (T+I) uHKa, Gepwuma. Homeruiarypa. XuMudeckue
CBOMCTBa KOMILTEKCHBIX COJICH.
O6o6nIeHre MaTeprala 1o ColsIM. 3aKkpeIUIeHHe
34. Arnpens IIpaxTrxa BazoBrrit Ipaxruxa | Comu TeOpeTHIEeCKOH JaCTH Ha MPaKTHICCKUX 3aJaHMsIX 1,8 A3/1
KM OI'D Ne7, 9, 10, 12.
IToHsATHE «Ka9eCTBEHHBIE peakuym». KasecTBeHHEIE
CoBmMenieHH KauecTBeHHEIE peakIiy
35. Anpens . BasoBsrit peakIMy Ha KaTHOHEI H aHHOHEI B pacTBOpPE 0,8 a3/1
It (T+1) 1 HHIUKATOPH

(xnopua-, cynbdar-, kapbonar-, pocdar-,
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TMAPOKCHI-HOHBI; HOHEI aMMOHU#, Gapui, cepebpa,
KaJIbIUs, MeIH U xene3a). Uaaukarops 1
H3MEHEHME MX OKPACcKU B Pa3HBIX CpeJax.

KagecTBeHHBIE peakiMy Ha ra3oco0pa3HEle BEMIECTBA
(xucnopoz, BOROPOA, YIIIEKHCIHBIH a3, aMMHaK).

Hpumenexme B aHAJIUTHIECKOH XHMHH.

CoBMeeHH

Bl (T+D)

BasoBkrit

p1{e3)0 )

B3aMMOCBSA3b MEKAY KIIacCaMH HEOPraHHIECKUX
coequuennii. Pemenne KM OI'D No21.

s

Onpenenenue MaccoBoii Aomu. HaxoxaeHue

MacCOBO¥H JIOJIH 3JIEMEHTa B CJIOKHOM BeIIESCTBE.

Ipakruka | 3akperuieHHe TEOPETHIECKUX 3HAHHIA IO TEME

36. Anpens IIpaxruxa ba3zoBeiii | KauecTBeHHEIC peakipm «KauecTBeHHBIE pEeaKIHI» ¥ PEIICHHE L5 A3/1
U nnm»nca'ropsi npaxTudeckux 3aganuit KUM OI'D Nel2, 17.
: 3aKpeIUIeHHE TEOPETHIECKHX 3HAHHUH [0 TEMaM
, CoBMmemeHH Jla#idxaxu no pemeHmo
37. Arnpens ba3soBEIit ' «O6mue cBoiicTBa HEOPraHMIECKUX COSOUHEHUID) B 0,3 13/0,5
‘ Bl (T-+H1) 3agaHmi Ne9, 10,12
«KadecTBeHHBIE peaKIIUI».
ITonsTHE «reHeTHYeCKas CBA3b» B XUMHHU. Pemerne
HemoYeK NpeBPaIleHHH, OATBEPXKAAIONTHX

38. Anpens IpaxTuka basoBhlii | I'eHeTHIeCKHE HEMOIKH 23 A3/1
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OTHOCHTEBHA aTOMHAsl Macca, MOJEKyIIIpHas
macca. Pemenue KFIM OI'D Nel8. HaxoxeHnue
MacCOBOM JIOJIM paCTBOPEHHOIO BEIIESCTBA B

pacTBope.

Onpepnenenne KOIMYECTBA BEMECTBA. EAUHUIT

H3MEPEHHA KOMMIEeCTBEHHOH BeTMIMHEL. POopMyIbi

CoBMemeHH . 3agagm Ha pacuér Ha HaXOXJICHHE KOIMIECTBa BEMECTBA. Pacuérs
40. Arnpens . ba3oBrrit . 0,8 a3/1
Blif (T-+) peaximu MAacChl BEIECTBA WK 00bEMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce Wil 065EMY OTHOrO U3
y4JacTBYIOIIMX B peaKIMH BELECTB.
Ha 3ansaTim sxcniepr OI'D no xuMMHuH BMECTE ©
CosmemnieHH . 3aHsATHE C 3KCIIEPTOM .
4]. Anpens . BasoBslit ydeHHuKaMH pa36epET KpHTepHH OLECHUBAHIA 1 —_
Bl (T+m) ora - .
3aJJaHMii BTOPOH 9acCTH.
3akpeluieHHe MaTepraia H peleHne 3a4aq Ha
ompezielieHHe MacCOBO# JOIH JIEMEHTA B CII0XKHOM
semecTse. IIpobneMsl 6e30MacHOro MCNOIL30BaHMSA
. |HpakTuka | Xumurgeckue . .
42. Anpens IIpaxTrka baszoBrii BEIIEeCTB ¥ XUMHUYECKHX PEaKIMi B IIOBCETHCBHOH 1,8 a3/1

3aga9u

’H3HH. BEraucieHye KoJIMJecTBa BEIECTBA, MACCHl
WIH 00B€Ma 10 KOJIMYEeCTBY BEMECTBA, Macce WK

00BEMY OIHOTO K3 PEareHTOB WIH IPOXYKTOB
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peaxuuu. Beraucnenne MaccoBoit nomum
pacTBOPEHHOIO BeMmeCTBa B pacTBope. Pemenne
npakraaeckux 3agad KM OI'D Nel9, 22,

43.

Ampens

CosMernieHH

BIi (T+I)

Ba3zoBrIit

Bonopon

Crpoenue aroma Bogopoza. Ilonoxenue B Tabimie

Menpeneesa B IA-rpyme (VIIA-rpymme). OcHOBHEIE
coexuaenus. ['vapunst. Ilepoxcun Bogopoxna.
du3pgeckre 1 XUMHIECKHE CBOHCTBA IIPOCTOrO
semecTsa. [Tomydenue Bogopona. C6op Bomopona
METOJIOM BRITECHEHMS BOIBI M BO3AyXa. Ammapar
Kumma. KauectBeHHOE 06HapykeHHEe BOXOpOAa.

ITpumenerue Bogopoaa.

0,6

I3/1

44.

Anpens

CoBMenieHH

Blif (T+II)

Ba3oBrIit

I'amoreHsr

IIpencraBurem VIIA-rpynmsl. DneKTpoHHasA
KOH(QHTYpalisa BHEMHETO CJIOS aTOMOB raJIOTeHOB,
BaJIcHTHEIE 31eKTpoHB!. CpaBHEHHE CBOHCTB
rajoreHos 1o rpynne. Haxoxzaenue B mpupoze.
XapakTepHble $H3HIECKHEe CBOHCTBA MPOCTHIX
BEIIECTB. XapaKTepHEIC XHMHYECKHE CBOHCTBA U

cIrocobkI IIOJTYy4CHHA. HpKMCHCHHC rajJJIorc¢HoB.

0,6

I3/1
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45.

Armpens

IIpaxTHxa

BazoBrrit

ITpaxTrka | Bonopon u

raJOrcHbl

3akpenneHue Marepuana no remaM «Boxopoay,
«Tanorens, «CoeqHEHNA TalOTeHOBY. Pemenne
IpaKTHYECKUX 3a/[aHui, B TOM uHcie 3ananui KM
OI'D Nel, 2,3,4,5,6,8,9, 10.

1,9

J3/1

46.

CoBmMmemeHH

Bl (T-+11)

BazoBerit

Kucnopon

ITonoxxenue xucaopona B Tabmime Menaeneesa.
Crpoenne aTomMa KHCIIOPOZa, JNEKTPOHHAsA
KOH}UTypaLus, BaJIeHTHEIE JIEKTPOHEL.
Annorponssie MoauduKanuy (KHCIOPOX, 030H).
OcHoBHEIe coequHeHnA. OKCHABL, TEPOKCHIBI,
naanepoxcusl. dusnyeckue CBOMCTBA IPOCTOrO
BelliecTBa. XMMHUYIECKHE CBOMCTBA IIPOCTOrO
semectsa. [Toxyuenne xucioposa B naboparopum,
METOJI BEITECHEHUA BOJBI M Bo3AyXa. Ilomyuenue B
IpoMEBIIUIEHHOCTH. KagecTBeHHOE OnpeieneHne

KHcioponaa. Hpnmencnne KHCIIOpOoaa.

0.7

J3/1

47.

CoBMeleHH

Bt (T+10)

Ba3oBstlit

Cepa

ITonoxenne cepu B Tabnmue Mengeneepa. CTpoeHue
aroMa Ceprl, MJIEKTPOHHAsA KOHHUTypanus,
BaJICHTHbIE JIEKTPOHEL. AJUIOTPOIIHEIE
MomuduKaumu ceprl (poMOHIecKas, MOHOKIMHHAA,

nnactudeckas). Puspgeckue H XMMHUIECKUE

0,4

J3/1
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cBoiicTBa cepsl. [lomydeHne H 0OCHOBHBIE CephI

IIPUMCHCHHA CCPEI.

Coenunenns cepsl. CepoBOIOPOA: NOTyIEHHE,
¢u3MIecKHe CBOICTBAa, BOCCTAHOBHTENBHEIE
cBoiicTBa. Cynp¢uapl. KucnoTHele OKCHIBI: OKCHI
cepsl (IV), oxcug cepel (VI), ux ¢pusuueckue u

CosMenieHH . .
48. Arnpens (c+n) bazossrit CoemunHeHns cephl XMMH9eCcKHe CBoicTBa. CepHas KHCIOTa KaK 1 A3/1
BIH (T-+1I :
BayKHeEHIIIee COEAVHEHHE CepPhI: € QU3MIeCcKue U
XMMHYECKHe CBOHCTBa (pa3baBieHHOMH 1
KOHLIEHTpHpoBaHHOM). TexHuka GezonacHoCTH MIpH
paboTe ¢ KOHLIEHTPHPOBAHHOH CEPHOM KHCIIOTOH.
3akperuieHHe MaTepuana no reMaM «Kucnopony,
Ipaxruxa | Kucnopoa u
49. Arnpens ITpakTHka bazosb1it «Cepa», «CoenuHeHus CEpED) Ha IMPAKTHIECKUX 1,2 A3/1
cepa
saganmax KFMIM OI'D Ne4, 5, 6, 7, 8, 9, 10, 16, 21.
ITonoxxenue asora B Tabmuue Menneneesa.
. Crpoenne aroMa a3oTa, 2NCKTPOHHAA KOHQHTYpammus,
v CoBMeleHH CsolicTBa a30Ta Kak
50. Arnpens Bba3oBrrit BaJICHTHBIE JIEKTpOHEI. IIpocToe BemecTBo 1 0.4 a3/0,5
B (T+1) IIPOCTOIO BEMIECTBA

a30TCOACPXKAaITHEC COCOINHCHNMI. Haxoxnerue B

npupone. Pusmdeckue n XMUMHIECKHE CBOHCTBA
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HPOCTOro BemecTsa. I1omydeHne 1 OCHOBHEIE Cephl

OpEMeHeHKq a30Ta. KpyroBopoT a3ora B pHpPOJE.

51.

Arnpens

CosMelnieHH

kit (1-+)

BazoBriit

CoenuHeHHd a30Ta

Hurpuael. Pax okcuioB a30Ta, OTBEYAIOMNX
Pas3IMTHEIM CTENEHIM OKHCIICHHs a30Ta.
Knaccuduxaima okcHIOB a30Ta, pusmaeckue
CBOMCTBA. A30THCTas KHCJIOTa, HUTPUTHI. A30THas
KHCJIOTa, CHOCOOH! €€ nomydenus, (pPu3uIecKue u
XMMHYECKUE CBOHCTBa (pa3baBieHHOM 1
KOHIIEHTpUpOBaHHO}1). TexHuka 6€30nacHOCTH IIPH
pabore ¢ a3oTHOI kuCIOTOH. 3arpsa3HEHHe
okpyxatomeii cpeasl. OcHOBHEIE chepsl
IpUMEHEHHS a30THOH KHMCnOTEL. HUTpaTh M X

3Ha4YCHHE.

0,8

J13/0,5

52.

Arnpens

CoBMernensa

Bt (1)

BasoBkrii

AMMHUaK ¥ COIH

aMMOHHA

BoaElii pacTBOp aMMuaka (HamIaTeIpHEIH CIIMPT) H
€r0 OCHOBHEIE CBOMCTBAa. XMMHYIECKHE CBOHCTBA
ammmaka. [Ipumenenne. O6paszoBaHne HOHA
aMMOHHA IO IOHOPHO-aKIENTOPHOMY MEXaHHU3MY.
KauecTBenHoe onpeaenenue nona ammonusa. Conu
aMMOHHMS: CIOCOOH! IOTydeH s, GU3HICCKUE H

XHMHYECKHE CBOMCTBA.

AMMHaK, crpoeHre aMMuaka. PH3HIECKHE CBOACTBA.

0,6

A3/1
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53.

CoBMelneHH

Blit (T+)

ba3oBbIit

®ocdop

ITonoxenue pocdopa B Tabmune Menneneena.
Crpoenue atoma docopa, 3neKTpoHHAA
KOHQUI'ypalus, BaJICHTHbIE IEKTPOHEL.

Aumnorponssie moguduxanuu ¢pocdopa (Genwri,
KpacHBIH M 9E€PHEIH), (H3HIECKUE CBOHCTBA.
Xumudgeckue cBoiicTBa pocdopa. Iloryaenne u
OCHOBHEIE c(eprl npuMeHeHus. CoeAMHEHUs
docdopa. Pochun: cpaBHEHHE OCHOBHEIX CBOMCTB C
amvuaxoM. Oxcuarl pocdopa, oprodochopras
KHCIoTa, pocdathl. PusnuecKue U XMMHIECKHE

CBOMCTBa coequHeHuH ¢ocdopa.

0.7

113/0,5

54.

IIpakTxa

BasoBkrit

IIpaxTuxa | A3or u

$ocop

3aKpelieHHe MaTepHalia o TeMaM «A301»,
«CoeguueHns a30Ta», KAMMMAK H COJIM aMMOHHS»,
«®Pocdop» Ha mpakTHyeckux 3aganuax KM OI'D
Ne4, 5,6,7, 8,9, 10, 16, 21.

1,9

1371

55.

CoBmMmeleHH

B (T-+m)

BasoBnriii

Ymmepon

ITonoxenwne yrnepoaa B Tabmvme Menpeneena.
Crpoenne aroma yriepoja, 31eKTPOHHAA
KOH(UTypauus, BaJICHTHBIE 3IEKTPOHEL
AnnorponHsie MoguGHKaIMK yriaepoaa (aumas,
rpadwut, kap6uH, dpyiepensr). CoequaeHHs
ymiepona. Haxoxaenue B mpupoge. dusudeckue u

0.5

113/0,5
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XHMHY€eCKHe CBOHCTBA MPOCTOrO BEMIECTBA.
ITorygenne u OCHOBHEIE Cephl IPHMEHEHHA
ymiepozaa. YrapHBIi ra3, yIIeKHCIIELA ra3, yroibHas
KHCJIOTA: MIOJTyYeHue, Gu3ndecKne H XMMHIECKHE

cBoiicTBa. KpyroBopoT yrineposa B IpHpOZe.

56.

CoBMeleHH
I (T-+H)

BaszoBrrit

Kpemumnit

ITonoxenne xpemans B Tabnune Menneneesa.
CrpoeHre aToMa KpeMHHA, SIEKTPOHHA
koHGuTypaius, BajleHTHEIE 31eKTpoHkl. [IpocToe
BElIECTBO U coequHeHnd kpemawi. Haxoxnenue u
pacnpocTpaHeHHe B mpupoze. Pusuueckue u
XMMHYECKHE CBOMCTBAa MPOCTOrO BENIECTBA.
IoryueHnue ¥ OCHOBHbIE C(hpephl IPHMCHEHMSA
KpeMHuUA 1 ero coequHenumit. Oxcun xpemuns (IV),
KpeMHHeBas KHCIOTA: IOXy4YeHHE, GH3nIeCKue U

XHMHYIECKHE CBOMCTBA.

0,3

JA3/0,5

57.

CoBMemeHHn

Bl (T+m)

ba3oBrrit

Ilenognrie n
MET0YHO3EMEIHHBIC

MCTaJlJIbL

I'pymimel MeNOYHEIX U MENOIHO3EMENBHEIX

MeTaJUIoB: 00mas XapakTepuCTHKa. DICKTPOHHEIE

KOH(urypaiyu BHemHero cios. CpaBHEHHE CBOHCTB

3JIEMEHTOB 110 rpyrmam. Ou3Hdeckue CBOHCTBa
IPOCTHIX BELIECTB, HX XapaKTepHbIE 0COOEHHOCTH.

XHUMHYECKHE CBOMCTBA C IIPOCTHIMM H CIOKHBIMH

0,7

13/0,5
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BemecrBamMu. CoeuHEHHA IICIIOYHBIX K

M ENOIHO3EMEBHEIX METAJLIOB.

INonoxenue amoMuHUA B Tabmuine Menneneesa.
Crpoenne aroma, S]IeKTpOHHAsA KOHbHTYpaIus,

BaJICHTHBIC 3JICKTPOHBI. duzndecKre ¥ XUMHIECKHe

60.

IIPOCTOIO BEIICCTBA. CoenuneHus xees3a.

HOJIy‘IeHKC H IIPMMEHEHHE JXEIIe3a.

CoBMmemeHs . . . : :
58. (c+n) Ba3oBElIii AroMuHMIT cBoiicTBa amoMuHNA. COeIHHEHNA aIOMHHH, 0,7 13/0,5
BI# (T+H1I
ITonarue «amdorepHOCTE». OCOGEHHOCTH peaKiuii ¢
pacTBOpaMH M pacruiaBaMu menodeit. Ilomydenue.
ITpumMeHeHNe aMIOMMHHA B IPOMBIIUIEHHOCTH.
INonoxenue cene3a B Tabimme Mengeneesa.
Crpoenue atoMa, NEKTpOHHAA KOHGHTYpamms,
CormemeHH . BaJICHTHEIE JJIEKTPOHBI. YCTOWIMBEIC BAICHTHOCTH
'59. . BbasoBeiit XKeneso , . 0,7 J3/0,5
b (T+) xese3a. Pusnueckue 1 XUMHUIECKHE CBOHCTBA

CoBMelieHH
b (T+Im)

ba3osBriit

CMeCH U MX CIIOCOORI

pa3acicHuAa

ITonsTHe «cMecn». Bumel cmeceit. Ilpuroronenue

pacTBopoB. Cioco6k! pasneNneHus: OHOPOMHEIX
(BEImapHBaHWe, KPHCTAJLUTM3ANMSA, IEPETOHKA) U

HEOJHOPOAHKIX (OTCTaMBaHHE, (PUIETPOBaHME,

0,6

13/0,5
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HaMarHMYWBaHHe) cMecell. 3HaKOMCTBO C
naboparopHO# nocyno# ¥ o6opynoBaHneM
(TepMOCTO#MKMIf CTaKaH, Yyamika JIs1 BRINapUBAHHA,
JieJIMTe)IbHAsi BOPOHKA, INTATHB, CIIMPTOBKA).
Pemenue KIIM OI'D Nel6.

TexHuxa 6€30I1aCHOCTH B

ITpasuna paGoTsl B XuMudecKkoi naboparopuy.

Texauka 6e3onacHocTd. [Ipo6nema 6e3onmacHoro

CosMemeHH
61. Maii i () BazoBbrit XHMHYECKOH HCIIONB30BaHUs BEMECTB M XUMIYECKUX peakuui B 0.3 13/0,5
Bl (T+I
naboparopun TIOBCETHEBHOH KM3HH. BEITOBas XUMHYECKad
rpamotHOCTb. Pemenue KUM OI'D Nel6.
Jlatidxaku Wi
CoBMeneHH 3aKperuieHHe TEOPETUIECKHX 3HaHHH 110 TEME
62. Mait BazoBrtit BBIIOJTHEHHUS 3aJaHMit 0,3 13/0,5
Blif (T+1) «KagecTBeHHEBIE peakUu».
Nel2,17u 23
Pemenne 3KcIIepIMEHTAIBHBIX 3a1ad Ha 6ase
IIOJTy9eHHBIX MaTrepHaiioB. Pemenne KMM OI'D
CoBMemeHH Xumnueckuii Ne23. Honim*omca K 3K3aMEHalIOHHOMY
63. Mait Ba3zossrit 2 3/1
B (T+I) SKCIIEPHMEHT BbmoyHeHnIo 3aganua KM OI'D Ne23. Ilpasuna
or6opa nmpo6 1 cMenmMBaHKA BEMECTB, COOMONEHNE
MPaBAJI TEXHUKH OE30I1aCHOCTH.
1
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Bce 3apanua KMM OI'D mis 3akpereHus

64. Mapr IpaxTuka BasoBsrit ITpo6HbLt BapHaHT . 13/4
MPOHIEHHOIO MaTepHana.
Bce 3apanua KM OI'D mis 3aKperuieHus
65. Mapr IpaxTuka BazoBxrit ITpo6HeLi BapHaHT H3/4
ITpOHIICHHOIO MaTepHaJa.
Bce 3aganua KUM ora IS 3aKpeIUICHHS
66. Anpens IIpaxTuka Bazoseiit | IIpobGHbnt BapuaHT . P 3/4
MpOHIEHHOrO MaTepHana.
Bce 3aganus KMM OI'D mist 3akperuieHus
67. Arnpens IpaxTHka Ba3oBsrit ITpo6HeLi BapHaHT . 13/4
IPOHIEHHOro MaTepHaa.
Bce 3amanus KM OI'D s 3akperuieHus
68. Mait Ipaxruka Ba3zoBhrii Ipo6Huerii BapuanT 13/4

PO ACHHOIO MaTepHaa.
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Ipunoxenne 2. lepeuenn peKOMeHI0BAHHBIX YIeOHbIX M METOXMYECKHX

MAaTepHAJIOB, 31eKTPOHHBIX 06pa3oBaTeabHbIX pecypcos (JOP)

Y4edHasn IHTEPATYPA H IONOJIHATENbHbIC 00pa3oBaTe/IbHBIE PECYPChI:
e Ta6puensu O.C, Ocrpoymos W.I., CnamkoB C.A. Xummsa: 9-if ximacc: 6a3oBrrid
ypoBeHb: ydeOHMK; 5-¢ M3gaHMe, nepepaboTanHoe. AKNHOHEpPHOE OGIIECTBO
«H3nparensctBo «IIpocBemenue», 2025 r.
HuTepHET-pecypcehbl:

e Poccuiickas 3MeKTpoHHas mKoMa. Xumus 9 wiace. [QNeKTpoHHEIH pecypc] —
https://resh.edu.ru/subject/29/9/

e ChemNet: mopran ¢pyHAaMEHTAILHOTO XHMHYIECKOTO 06pa3oBaHus [DIEeKTPOHHEI
pecypc] — https://www.chem.msu.ru/

e OCHOBHI XHMHH: 00pa30BaTeNbHbIH CaiT AJIA MIKOIBHUKOB H CTYACHTOB
[nexrponnslii pecypc] — hitp://www.hemi.nsu.ru/

e WebElements: OHIai{H-CIIPaBOTHHK XUMHIECKHX 3TEMEHTOB [OIeKTPOHHBIH

pecypc] — https://webelements narod.ru/
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