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MHHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamMma mo XuMuu A oOydaromuxcs 9 Kimacca cocTaBiieHa Ha OcHOBe TpeGoBaHmMil Kk
pe3ynpTaTaM OCBOCHHS OCHOBHOW 00pa30BaTelbHON MPOTrpamMMBbl OCHOBHOTO 0OIIero oOpa3zoBaHUS,
npezcTaBieHHbIX B DenepanbHOM rocyJapCTBEHHOM 00pPa30BaTEIbHOM CTaHAAPTE OCHOBHOTO OOIIETO
o0pa3oBaHHs, C YYETOM pacHpeleNi€HHBIX IO KilaccaM NpPOBEpPSEMbIX TPeOOBaHWN K pe3ylbTaTaM
OCBOCHHS OCHOBHOI 00pa30BaTeIbHONW MPOrpaMMBI OCHOBHOTO 0O0Iero o0pa3oBaHHS W DJIEMEHTOB
COACpKaHusA, IMPCACTABJICHHBIX B yHI/IBCpCEUII)HOM KOHHq)HKaTOpC IO XHMMHH, a TaKXKXC€ Ha OCHOBC
[TpumepHOI porpaMMBbl BOCITUTAHUS 00YHAIOLIUXCS TIPH MTOTYYSHUH OCHOBHOTO 00IIero 00pa3oBaHus U
¢ yuérom KoHnenmunu npenonaBanus yueOHOTO TpeaMeTa «XUMHS» B 00pa30BaTEIbHBIX OpraHU3aIlHsIX
Poccuiickoit enepannu, peanu3yommx OCHOBHBIE 001Ie00pa3oBaTeNbHbIe MporpaMmbl (YTB. Pemennem
Komnernn Munnpocgemienns Poccun, npotokoin ot 03.12.2019 N I1K-4BH).

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEJMETA «XUMMUS»

Brman ydyeOHOoro mpemmera «Xumush» B JIOCTIDKEHHE IeJied OCHOBHOTO 0O0mmero oOpazoBaHUS
00yCIIOBJICH BO MHOTOM 3HA4YC€HHUEM XHMHUYCCKOW HAyKW B IMO3HAHUM 3aKOHOB NPHUPOJBI, B Pa3BUTHH
MIPOU3BOAUTEIHHBIX CHII OOIIIECTBA U CO3/ITAHUN HOBOW 0a3bI MATEPHUATBHOMN KYJIbTYPHI.

XUMHUSL KaK JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK PaclpOCTpaHWIa CBOE BIHSIHHE Ha BCE 00JIACTH
YeJIOBEeUYECKOTo CYIIECTBOBaHM, 3ajJlajla HOBOE BUIEHHE MHUpA, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpPbI, HEOOXOUMbBIM YCIIOBUEM >KM3HH OOIIECTBA: 3HAHUE XUMHU CIYKUT OCHOBOM IS
(hopMUPOBaHUS MHUPOBO33PEHHSI YEJIOBEKa, €ro MpPEJCTABICHUH O MaTepUAIILHOM €IWHCTBE MUPA;
BRYKHYIO POJIb UTParOT (popMUpYEeMbIe XMMHUEH MPEACTABICHUS O B3aUMOIPEBPALICHUSIX dHEPTUU U 00
SBOJIIOIIMU BEIIECTB B MPUPOJIC; COBPEMEHHAs XMMHUS HAIPaBJICHA Ha PEIIEHUE IIO0ATbHBIX MPOoOIIeM
YCTOHYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOW, DHEPreTUYECKOW, MHINEBOM U HKOIOTUYECKON
Oe3omacHOCTH, TPOOIEM 3IPaBOOXPAHEHHUS.

B ycnoBusix BO3pacTaroliero 3HAYCHUsS XMMHHU B YKU3HU OOIIECTBA CYIISCTBEHHO MOBBICHIACH POJIb
XUMHYECKOT0 00pa3oBaHMs. B miaHe commanu3anuy OHO SIBISIETCS OJHUM U3 YCIOBUH (hopMmupoBaHUs
WHTEIUIEKTa TUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoOBpPEMEHHOMY YEJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOJMMBI IS MPHOOPETEHHS OOLIEKYJIbTYPHOIO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COLIMYME W OTBETCTBEHHO Y4acTBOBATh B MHOT'O0Opa3HOM
JKU3HU OOIIECTBA, JJISi OCO3HAHWS BXKHOCTH Pa3yMHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U 3I0POBBIO
JIPYTHX, K OKPY>KaIOIIel MPUPOIHON cpeie, A TPAMOTHOTO ITOBEACHHUS MTPY UCIIOIB30BAHUY PA3ITUIHBIX
MaTepHAIOB U XHMHYECKUX BEIIECTB B MIOBCEAHEBHOM KU3HM.

Xumuyeckoe 00pa3oBaHUE B OCHOBHOM IITKOJIE SIBJISIETCS 0A30BBIM TI0 OTHOIICHHIO K CHCTEME OOIIEro
XUMHYECKOTO oOpa3zoBaHus. [l03ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peallu3yeT IPHUCYIIHE
00IIIeMy XHMHYECKOMY OOpPa30BaHHUIO KIIIOUEBBIC IIEHHOCTH, KOTOPBIE OTPAKAaIOT T'OCYJIapCTBEHHbIE,
OOIIIECTBEHHBIE W HMHIUBUAyaJIbHbIC MOTPEOHOCTH. DTHM OIpPEACISIeTCS CYIIHOCTh OOIICH CcTpaTeruu
0o0ydeHus1, BOCITUTAHUS U Pa3BUTHS 00yUYaAIONINXCS CPEACTBAME YISOHOTO peaMeTa « XUMUS».

M3yuenne mpeamera: 1) CHIOCOOCTBYET pealu3alMd BO3MOXKHOCTEH JUISI CaMOpasBUTHS U
(hOpMUPOBaHUS KYJIBTYPhl JINYHOCTH, €€ 00IIel U (pyHKIMOHAILHOW IPAMOTHOCTH; 2) BHOCHT BKJajl B
(hopMUpPOBaHUE MBIIIICHUS U TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABHIKOB UX CAMOCTOSTEIBHOM
y4eOHOU JeSATeNLHOCTH, JKCHEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUW, HEOOXOAMMBIX Kak
B IIOBCEIHEBHOM JKWU3HU, TaK W B NPO(PECCHOHATBLHOW EATSIILHOCTH; 3) 3HAKOMHUT CO CHEHH(DHUKON
HAyYHOT'O MBIIUICHHUS, 3aKJIaJ[bIBAET OCHOBBI IIEIOCTHOTO B3TJIsifa HA €IWHCTBO MPUPOIBI M UEIIOBEKA,
SIBIIIETCS. OTBETCTBEHHBIM 3TAIOM B ()OPMUPOBAHUH €CTECTBEHHO-HAYYHON T'PAMOTHOCTH MTOJIPOCTKOB; 4)
croco6cTByeT (POPMUPOBAHHIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE,
K YeJIOBEKY, BHOCHT CBOM BKJIAJ] B 9KOJIOTHUYECKOE 00pa30BaHNE MIKOJIHHUKOB.



HasBanHble HampaBieHHs B 00yYCHUH XMMHUH 00ECHEYMBAIOTCS CIEU(UKON Conep)KaHHs TpeaMeTa,
KOTODBIM SIBJIAETCSI MENAaroruieckyd aJanTUPOBAHHBIM OTPaKEHHEM O0a30BOH HAayKu XHMHUHM Ha
OIpeAeIEHHOM JTare e€ pa3sBUTHSL.

Kypc xumun OCHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE OOYUYAIOIIMMHUCS OCHOB HEOPraHMYECKOil
XMMHUHU U HEKOTOPBIX MOHATHH M CBEACHUH 00 OTAEIBHBIX O0OBEKTaX OPraHMYeCKOl XMMHUH.

CrpykTypa copepkaHus npeaMera chopMHUpPOBaHA HA OCHOBE CUCTEMHOI'O IOIX0/a K €r0 M3Y4YEHHUIO.
Copep:xaHue CKIIAABIBAETCS U3 CHUCTEMBI MOHATHH O XMMHMYECKOM 3JIEMEHTE M BEIECTBE U CUCTEMBI
HNOHATHH O XuMH4YecKoM peakunud. OOe 3TH CHCTEMBl CTPYKTYPHO OPTaHM30BaHbl 110 IPHUHLUILY
MOCIIEAOBATENIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKHX IPENCTABICHHUN Pa3HOIO YpPOBHS:
ATOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUs, ypoBHs [lepuoanueckoro 3akona /Jl.
N. MeHneneeBa Kak OCHOBHOIO 3aKOHA XMMMM, YYEHHUS O CTPOCHMM aTOMa U XUMHYECKOW CBS3H,
NPEACTaBICHUH 00 3JIEKTPOIMTHUECKONH AMCCOLMALMU BEIIECTB B pacTBopax. TeopeTHueckue 3HaHUS
paccMaTpUBAIOTCS HA OCHOBE OJMITUPUYECKH IONYYCHHBIX W OCMBICICHHBIX (DaKTOB, Pa3BHBAIOTCS
MOCJIE0BATENIFHO OT OJHOTO YPOBHS K JPYrOMY, BBHITIONHSSA (PYHKIMU OOBSCHEHUSI M MPOTHO3UPOBAHUS
CBOICTB, CTPOEHHSI X BO3MOXKHOCTEHN NMPAKTUIECKOTO MPUMEHEHHS U TIOTYUYECHHS N3y9aeMBbIX BEILECTB.

Takast opraHuzanysi colepKaHusi Kypca CIHOCOOCTBYET MPEICTABICHUI0 XMMUYECKOH COCTaBIISIOLICH
HAYYHOW KapTHHBI MHpa B JOTHKE €€ CUCTEMHON MpHUpOJbl. TeM caMbIM 00ecreurnBaeTcs BO3MOKHOCTb
¢dbopMupoBaHUs Yy 00y4yaromMXcs HEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HaHUIO U METOAAM MO3HAHUS B
Hayke. Ba)kHO Takxke 3aMETUTh, YTO OCBOCHHE COAEPIKaHUS Kypca MPOUCXOIUT C IMPUBICUYECHUEM 3HAaHUI
U3 paHee U3yuyeHHBIX KypcoB: «Okpyxaromuit Mup», «buonorus. 5—7 knaccs» u «Pu3uka. 7 Kiacey.

OEJA N3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUA»

K mnHampaBneHnto mepBOCTENEHHONW 3HAYMMOCTH TIPH peamu3aliil  00pa30BaTENbHBIX (DYHKITHI
npeaMera «XUMHS» TPAIUIMOHHO OTHOCSAT (OPMHUPOBAHHME 3HAHMA OCHOB XHMHUYECKOW HAYKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKOH AEATENFHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MHPOBOW KYJIBTYpHI. 3afada mpeaMeTa COCTOUT B (hOPMHUPOBAHWU CHUCTEMBI XHUMHUYECKIX
3HAaHUH — BaXHEWIMUX (HAKTOB, IOHITHHA, 3aKOHOB M TEOPETHUSCKHX TIOJOKCHHM, ITOCTYITHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKW, 3HAHHH O HAYYHBIX METOJax H3Yy4eHHs
BEIIECTB M XUMHYECKHX pEaKkiui, a Takke B (QOpPMHUPOBAHWH M pa3BUTHH YMEHUH M CIocoOOoB
NIESATEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBaHWEM, HAONIOJCHWEM W TMPOBEACHUEM XHMHUYECKOTO
IKCIEPUMEHTA, COOITI0JICHUEM TTPaBUII OE30MIaCHOTO O0PAIIIeHHSs ¢ BEIIECTBAMH B [TOBCEHEBHOM )KU3HU.

Hapsiny ¢ aTuM nenu u3ydeHusl IpeaMeTa B MpOrpaMMme yTOYHEHBI U CKOPPEKTUPOBAHBI C YYETOM
HOBBIX TIPUOPUTETOB B CHCTEME OCHOBHOTO 00miero obOpaszoBaHusi. CeromHss B oOpazoBaHHH 0C000
3HAYUMOW TIPU3HAETCS HAIMPABIEHHOCTh OOYYeHHWS Ha pa3BUTHE W CaMOpPa3BUTHE JIMYHOCTH,
¢dopmupoBaHe e MHTEIIeKTa U o0mIel KynbTypbl. OOydeHHEe YMEHHIO YYUTHCS M MPOJIOIDKATh CBOE
o0pa3oBaHHe CaMOCTOSITEIPHO CTAHOBUTCS OJTHOM M3 BOKHEHIINX (PYHKIMI y4eOHBIX PEAMETOB.

B cBsi3u ¢ 3TUM Tpu M3YyYEeHWHW TIpeMeETa B OCHOBHOM IIIKOJIE OMHHUPYIOIee 3HaUeHUE MPUOOPeTH
TaKHe 1eNH, Kak:

(dbopMHUpOBaHUE  WHTEIUIEKTYaIbHO  Pa3BUTOM  JHMYHOCTH, TOTOBOH K  CaMO0Opa3oBaHUIO,
COTPYJTHUYECTBY, CAMOCTOSITEIILHOMY TPHHITHIO DEHICHHA, CIIOCOOHOW aJanTHpOBaThCA K OBICTPO
MCHAIOIIUMCS YCIIOBUAM KU3HU,

HaIpaBJICHHOCTb o6yquH51 Ha CHCTEMATHUYECKOC HpI/IO6HIeHI/Ie ydammxcsa K CaMOCTOSTEITHHOUN
MO3HABATEILHOW JICATEIHHOCTH, HAYYHBIM METO/IaM TIO3HaHUs, (QOPMHUPYIOIUM MOTHBAIIAIO U PA3BUTHE
CIIOCOOHOCTEH K XUMHM,

o0ecrieueHre YCIOBHM, CIOCOOCTBYIOIIMX MPHOOPETCHHIO OOYYaIONIMMHKCS OIbITa Pa3HOO0Opa3HOM
JISSATEIIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUI), UMEIOIINX
YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3JIUYHbBIX BUAOB JEATEIbHOCTY;

(dhopMupoBaHUEe YMEHUH OOBSICHITH U OLICHUBATh SBJICHUS OKPYIKAIOIIEr0 MUpa Ha OCHOBAHUM 3HAHHN
1 OIIbITA, MOJYYCHHBIX ITPU U3YUYCHUN XUMUU,

(hopMupoBaHUE y 00YYAOIIUXCS TYMAHUCTUYECKUX OTHOIICHUM, IIOHUMAaHHUS [IEHHOCTH XUMHUYECKUX
3HaHWUH JUIs1 BBIPAOOTKH DKOJOTHUYECKH 1eJIECO00Pa3HOr0 IOBEACHHUS B OBITY U TPYJOBOM JICSITENBHOCTH B
HEJSIX COXPAaHEHHS CBOETO 37I0POBbS M OKPY’KAIOIIEH MPUPOTHON CPEJIBL;

pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHMTAHHIO Ha OCHOBE
YCBOCHHS OOILEYETOBEUYECKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mnipoduiast u
HaNpaBJICHHOCTH JajJbHEHIIET0 00yUeHHS.



COJAEP)KAHUE YYEBHOI'O TIPEIMETA

BewmecTBo M XuMHYecKas peakuus

Ilepuonnueckuii 3akoH. Ilepumoamueckass cucrema xumuueckux syemeHToB [ M. Menaeneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOMCTB XHMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajus, KajblUUsl K HUX COCIWHECHUNA B COOTBETCTBUM C IIOJIO)KCHHEM 3JIEMEHTOB B
[lepuonuueckoit CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBA: BUABl XUMHUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX PEUIETOK, 3aBUCHUMOCTD
CBOWCTB BellleCTBa OT TUMA KPUCTAJUIMYECKON PEIIETKHA U BUIa XUMUYECKON CBSI3HU.

Knaccudukammss ¥ HOMEHKIATypa HEOPTaHHMYECKHWX BeIIeCTB (MEXKIyHapoJgHas W TpPUBUAIbHASA).
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJIacCaM HEOPTaHUYECKUX COCTUHCHUH,
TE€HETUYECKas CBA3b HEOPIAHMYECKUX BELIECTB.

Krnaccudukammss XUMHAYeCKMX peakiuii MO pa3indHBIM TpU3HakaM (10 YHCIy M COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEUISCTB, MO TEIUIOBOMY 3(D(eKTy, MO0 M3MEHEHUIO CTCICHEW OKUCIICHUS
XUMHYECKUX 3JICMEHTOB, 10 OOPaTUMOCTH, IO YYAaCTHIO KaTalau3aropa). DK30- U DHIOTCPMHUYCCKHC
peakLyy, TEPMOXUMUYECKUE YPABHEHHUS.

[lonstre o ckopocTh xuMmudeckoil peaknuu. [lorarne 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX
peakuusix. [loHSITHE O TOMOTEHHBIX M T€TEPOTCHHBIX peakiusax. [[oHATHEe O XMMHYECKOM PaBHOBECHH.
DaKTOpPBI, BAUSIOLIUE HA CKOPOCTh XUMUYECKOH PEAKIIMH U MOJOXKEHUE XUMUUECKOIO0 PABHOBECHSL.

OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbBIE peakuuu, 3IEKTPOHHBII OamaHc OKHUCIIUTENBHO-
BOCCTAaHOBUTENBbHOU peaknuu. COCTaBlIeHUE YPaBHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM C
WCIIOJIb30BaHUEM METO/Ia IEKTPOHHOr 0 OanaHca.

Teopus 3J€KTPOJUTUUECKON TUCCONUALMK. DJIEKTPOJIUTHI U HE- AJIEKTPOJUThl. KaTHOHBI, aHHOHBI.
MexaHu3M TUCCOIHAIIMH BEIIECTB C Pa3IUYHBIMU BUIAMHU XUMUYECKOHN CB3U. CTEmeHb THUCCOIHAIIIH.
CuibHBIC U C1a0bIC 3JICKTPOJIUTHI.

Peakunu nonHoro oOMeHa. Y clIOBHS MPOTEKAHUS PEAKIN HOHHOTO OOMEHa, TIOJTHBIE U COKPAIIEHHbIE
WOHHBIC ypaBHEHHs peaknuil. CBOHCTBAa KHCIOT, OCHOBAaHHMHA W COJIEH B CBETe MPEACTABICHHHA 00
3JIEKTPOIUTHIECCKOH uccormariui. KauecTBeHHbIC peakiiny Ha HOHBI. [loHATHE O THAPOIN3Ee COMEH.

XUMHUYECKUM SKCIIEPUMEHT: 03HAKOMIICHUE C MOJEISIMU KPUCTAIUIMUECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (rpadura W amMmasa), CIIOKHBIX BEHIECTB (XJIOpHIA HATPHA);
HCCJICJIOBAHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOH PEaKIMM OT BO3JICHCTBHUS PA3JIMYHBIX (haKTOPOB;
WCCJIEIOBAHNE SJIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB, MPOIECCa TUCCOLMUAIMH KUCIOT, IIeIo4Ye u
coneli (BO3MOXKHO WCIOJb30BaHHE BUACOMATEPUAIIOB); IPOBEJEHHE OIBITOB, HILTFOCTPUPYIOIINX
NPU3HAKK TMPOTEKaHMs Peakiuii HOHHOTO oOMeHa (00pa3oBaHKE OcajKa, BhIICICHHE Ta3a, 00pa3oBaHUE
BOJIBI); OIBITOB, WIIIOCTPUPYIONIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpEHHE,
peaKiuu  pa3lIOKEHHUs, COENMHEHUs); paclo3HaBaHHWE HEOPraHWYEeCKHX BEHIECTB C  IIOMOIIBIO
KaueCTBEHHBIX PEAKLM Ha HOHBL; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4.

HeMeTanbl 4 MX COeTMHEHUS

OOmas xapakTepucThka TajgoreHoB. (OCOOCHHOCTH CTPOSHHUS AaTOMOB, XapaKTEPHbBIC CTCICHU
okucienus. CtpoeHue U (U3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMHUYECKHE CBOWCTBA
Ha TpuMepe xJiopa (B3auMoIeHCTBIE ¢ METaJIaMH, HEMETaJUIaMH, Ienodamu). XsopoBoaopos. ComnsiHas
KHCJIOTa, XUMHUYECKHE CBOWCTBA, IMOJNyYCHHE, NMpuUMeHeHHue. [leficTBue Xjopa M XJIOpPOBOIOpOJa Ha
OpraHu3M uesoBeka. BaxkHeilne XI0puabl U UX HaX0XKACHUE B PUPO/IE.

OO6mas xapakrepuctuka 3meMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIC
CTETeHN OKUCIICHUSI.

Crpoenue u (U3MYECKUE CBOMCTBA MPOCTBIX BEMIECTB — KHCIOPOJAa W CEPhl. AJUIOTPOITHEIC
MOIU(UKALIUN KACIOPOAA U CEpbl. XUMUYECKHe CBOMCTBA cepbl. CepoBOIOPO, CTpOCHHE, (GU3NIECKUE U
XUMUYecKre CcBOHCTBA. OKCHUIBI Cephl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHAoB. CepHas KHCIOTA,
¢du3nYecKue U XUMUYECKHE CBOMCTBA (00IIME KaK NPEJCTaBHTENs Kilacca KHCIOT U crelupuiecKkue).
XUMUYECKHE PEaKIlfH, JISKAIIUE B OCHOBE MPOMBIINUICHHOTO CHOco0a TMOMYYeHHS CEPHOM KHCIOTHI.
[Ipumenenne. Coji CepHOM KHUCIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue cepnl u eé
COCIMHEHU B Ipupofe. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpefbl COCIUHEHUSIMU CEpbl
(KUCIOTHBIE IO/, 3arpsiI3HEHUE BO3/[yXa U BOJOEMOB), CIIOCOOBI €T0 TPEIOTBPALICHHSL.

OOmas xapakTepucTHKa 31eMEHTOB VA-rpymmbl. OcoOSHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHEIC
CTEIIEHU OKHUCIICHMUSL.

A3oT, pacmpocTpaHeHHE B mpupoje, (hU3MUeCKue M XUMHUYECKHe CBOHCTBa. KpyroBopoT a3zoTa B
npuposie. AMMHaK, ero (U3NYECKHEe W XHMUYECKHE CBOWCTBA, NOJydYeHHe u mnpuMmeHenune. Conu



aMMOHWUS, UX (DU3WYEeCKHe M XUMHYECKHe CBONCTBA, NMpUMeHeHWe. KadecTBeHHas peakiusi HA HOHEI
aMMOHHS. A30THas KHCIOTa, e€ ToiydeHrne, (U3MUECKHNe W XUMHYCCKHE CBOMCTBa (0oOmme Kak
NpeACTaBUTENs Kilacca KHUCIOT M crnenuduveckue). Mcmonp3oBanne HUTPAaTOB W COJECH aMMOHHS B
KayecTBE MUHEpAIBHBIX yNOOpeHHid. XHUMHUECKOe 3arps3HEHHE OKpYKalolleH cpelpl COelIMHEHUSIMH
a3oTa (KACIOTHBIE OXKIH, 3arpsi3HEHIE BO3yXa, TIOYBBI H BOJIOEMOB).

®dochop, amrorporaeie Momudukammu (ocdopa, ¢uzmUeckre W XUMHUUYECKHe cBoicTBa. OKchpg
dochopa(V) u pochopHas kucimora, pu3MdecKue U XUMUYECKHE CBOMCTBA, moyryueHue. Mcnoiap3oBanue
¢docdaroB B kKauecTBe MUHEPAIBHBIX YI0OPEHUN.

OO6mrast xapakTepucTuka 37eMeHTOB IVA-rpymmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETICHU OKUCIICHHSI.

VYraepon, ayuioTporiHble MOAM(HKALUK, paclpoCTpaHeHHEe B MpUpoAe, (HU3NYECKUE U XUMHUYECKHUE
cBoiictBa. Amcopbuus. Kpyrosopor yriepoma B mpupome. OKcuapl yriieponma, WX (QU3MYECKUE H
XMUMHAYECKHE CBOWCTBA, NIEHCTBUE HA JKUBBIC OPraHU3MBI, MOIyYEHHE W MPUMEHEHHE. DKOJOTHYECKHe
npobjemMsl, cBs3aHHBIE ¢ okcuaoMm yriuepoaa(lV); rumore3a TI00aTBHOTO TOTEIJICHUS KIIMMAaTa,
MAPHUKOBEIA 3(Q¢eKT. YTOoNbHas KUCIOTa W e€ CONMM, X (U3NYEeCKHe M XHMHUYECKHE CBOIWCTBA,
nonydeHre M npuMeHeHue. KauecTBeHHast peaknys Ha KapOoHaT-WoHBI. Mcmnonp3oBanne KapOOHATOB B
OBITY, MEAULIMHE, TPOMBILIIICHHOCTH M CEIILCKOM XO035HCTBE.

[lepBoHaYaNEHBIC IOHATHS 00 OpPraHMYECKUX BEIIECTBAaX KaK O COCTUHEHHSIX yriepoaa (MeTaH, 3TaH,
STHJIEH, alleTHUIICH, ATAHOII, TIUIEPUH, YKCyCHas KucioTta). MIx cocraB u xumudeckoe ctpoerne. [lonarue
(6] 6I/IOJ'IOFI/I‘ICCKI/I BAXXHBIX BCHICCTBAX: JXUpPAX, 6CHK3X, yrieBoaax — M HUX POJU B KHU3HU YCJIOBCKA.
MarepuallbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCUHEHUM.

Kpemuwmii, ero ¢msmdeckne W XHMHUYSCKHE CBOMCTBa, IOJIydeHHEe M TpuMcHeHHe. CoeauHEHUS
KpeMHUs1 B mpupozae. OOmme npexacraBieHuss o0 okcupe kpemMHuA(IV) W KpeMHHEBOW KHCIOTE.
CI/IJ'H/IKaTI)I, HUX HCIIOJIB30BaHUC B 6I)ITy, MCIUIUHE, MPOMBIIIIICHHOCTHU. Baxneimnue CTPOUTCIILHBIC
MaTepuaibl: KepaMuKa, CTEKIIO, IIEMEHT, OeTOH, xKene300eToH. [IpobiieMbl 6€30macHOTO HCITOTE30BAHUS
CTPOUTENHHBIX MATEPHAJIOB B TTOBCETHEBHOW KU3HU.

XUMHYECKHH OSKCIEPUMEHT: HU3ydeHrne oOpas3loB HEOPraHMYECKUX BEIECTB, CBOWCTB COJISTHOM
KHCJIOTBEI; MPOBCACHUE KauCCTBCHHBIX peaKum‘/'l Ha XJIOpUA-UOHBI H Ha6JHOILCHI/IC MIPU3HAKOB HUX
MIPOTEKAHUS; OIBITHI, OTpAXKAIOIIKe (PU3NUECKne W XUMUYECKHEe CBOWCTBA TaJIOTEHOB M MX COCAMHEHUN
(BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPHATIOB); O3HAKOMIIEHHE C 00pa3laMH XJIOPUIOB (TaJIOT€HU/IOB);
03HaKOMJIEHHE ¢ 00paslaMH cepbl U €€ COeMHEHUsIMU (BO3MOKHO UCIIOJIb30BAHUE BHIEOMATEPHAJIOB);
HaOIOIeHNe Tpoliecca OOYTIIMBaHUS caxapa IOJ JEeWCTBHEM KOHIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI;
M3y4eHNe XUMUYECKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIIOTHI, TPOBEJICHIE KaueCTBEHHON peaKIny Ha
cyiab(ar-uoH M HaOJro/IeHHe TpHU3HaKa e MPOTEKaHWs, O3HAKOMIICHHE C (U3MYECKHMMHU CBOMCTBAMH
azoTta, hocdopa U UX COeAMHEHUH (BOZMOXKHO HCITOIF30BAHUE BHIEOMATEPHAIIOB), 00pa3liaMi a30THBIX
u (GocopHBIX yHOOpeHUil; Mony4YeHrne, coOMpaHue, paclio3HaBaHWE W M3ydeHHE CBOWCTB aMMHAKa,
NpOBEJICHNE KAueCTBEHHBIX peakiuii Ha HOH aMMOHUS M (ocdar-HOH W H3yUeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJACWCTBUE KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MeObl0  (BO3MOXKHO
WCIIONIb30BaHNE BHJIEOMATEPHAsIOB); U3yUeHUE MOJellell KPUCTAUIMYECKNX PEmETOK anMasa, rpadmura,
¢bynnepeHa; 03HaKOMIICHHE C TIPOIIECCOM aJIcCOPOIIUH paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM U
YCTPOHCTBOM NPOTUBOTa3a; MOJyuYeHHe, COOMpaHue, paclio3HaBaHUE W U3yUCHUE CBOWCTB YTIIEKHCIOTO
rasa; MpoBeJCHUE KaYeCTBEHHBIX PEaKIMii HAa KapOOHAT- M CHUJIMKAT-HOHBI U M3y4YCHHE MPU3HAKOB KX
MPOTEKaHUs;  O3HAKOMIIEHWE C  TNPOAYKIHMEW  CUJIMKATHOHW  IPOMBIIUICHHOCTH;  PEIICHUE
OKCIICPUMECHTAJIBHBIX 3a1a4 110 TEMC «BaxxHelmme HeEMeTaIIbl U UX COCANHCHUS.

MeTa/utbl 4 X COeTMHEHHSA

OOmas xapakTepUCTUKA XUMHUYECKHX DJIEMEHTOB — METaNIOB HA OCHOBAaHUHM WX TOJIOKEHUS B
Ilepnonnueckoit cucreme xumudeckux dnemeHToB J[. . MenneneeBa u ctpoeHust aromoB. CTpoeHwme
MeTauioB. MeTtanniueckasl CBS3b W METaNTUYecKas KpUCTAJUTUUecKas peléTka. DIeKTPOXUMUICCKUT
psan HampspkeHuid MetaisioB. Dusnyeckue M XMMHUYECKHME CBOWMCTBAa MeTayuioB. OOmIMe crocoObl
MOJy4YeHUs] MeTauioB. [IoHITHE O KOPPO3UHM METAIJIOB, OCHOBHBIE CITOCOOBI 3alllUTHl UX OT KOPPO3HHU.
Crmnassl (CTamnb, YyTyH, AIOPATIOMUHHNA, OPOH3a) ¥ UX MPUMEHEHHE B OBITY ¥ POMBIIIIJIEHHOCTH.

[lenounsle metayuipl: monoxenue B Ilepuommueckoll cucteme Xumuueckux siemeHtoB /[ W
MemnzeneeBa; cTpoeHUE X aTOMOB; HaxoXJeHUE B npupoze. Ouszndeckne 1 XMMUYECKUE CBOMCTBa (Ha
npuMepe HaTpus U Kanusa). OKCHUIBI ¥ THAPOKCUABI HATpUA U Kajius. [I[puMeHeHne menoYHbIX MEeTauIoB
U UX COCIUHEHUI.

[IlenouHo3eMenbHBIE METaIBl MarHuii W KajnblMi: nojdoxeHue B [lepuonnveckoit cucrteme
xuMu4deckux sneMeHnToB J[. 1. MeHneneeBa; cTpoeHUE X aTOMOB; HaXOXJIeHHe B npupoje. Ouznieckue



¥ XMMHYECKHE CBOMCTBA MarHusl W Kaiblus. BaxHeWmme coequHeHHS Kamblus (OKCHJA, THAPOKCHI,
conn). JKECTKOCTH BOIBI M CITOCOOBI €€ YCTpaHCHHUS.

Amomunuii: nonoxenue B Ilepmommueckoit cucteme xumuyeckux anemeHtoB JI. V1. MeHnneneeBa;
CTpOEHHE aToMa; HaxoXkAeHue B mnpupoae. Pusznyeckue M XHUMHUYECKHE CBOMCTBA aJIOMHMHUS.
AmMdoTtepHbIe CBOWCTBA OKCHIA ¥ THAPOKCH 1A ATFOMUHUS.

Kenezo: monoxenue B Ilepuomuueckoit cucrteMe xumuueckux osnemeHToB [[. . Menneneena;
CTpPOEHHE aTOMa; HaxOoXJIeHue B mpupoae. Pusmyeckne W XUMHUYECKHE CBOMCTBa »kene3a. OKCuipl,
ruapoxcunbl u comu xenesa(ll) u xemnesza(Ill), nx cocras, cBOICTBA U TOTyUICHHE.

XVUMHUYECKH SKCIEPUMEHT: O3HAaKOMJIEHHE C 00pasllaMi METajUIOB U CIUIaBOB, MX (H3WYECKUMH
CBOWCTBAMHM;  M3YYEHHE  pe3yJbTaTOB  KOPPO3HMH  METAIUIOB  (BO3MOXKHO  HCIIOJIb30BaHHUE
BUIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHZA KaJblMsi U HATpUS C BOZOH (BO3MOXHO
WCTIOJIb30BaHIE BHIEOMATEPHAJIOB); HCCIEIOBAHIE CBOMCTB KECTKOM BOJIBI; TPOIIECcCca TOPSHHUS JKele3a B
KHCIOpoJie (BO3MOXKHO HCIIOJIb30BaHUE BHUAECOMATEPHAOB); MPU3HAKOB NPOTEKAHUsI KAaYeCTBEHHBIX
peakuuii Ha HOHBI (MarHus, Kanmplus, amoMuHUs, tuHKa, xene3a(ll) m sxenesza(Ill), memu(Il));
HAONOJIEHNEe W ONHCAHHWE MPOIECCOB OKPAIIWBAHUS ITUIAMEHH HOHAMHU HATPHS, Kaluid W KaJbIUSI
(BO3MOXKHO HCITONIF30BAaHUE BHUICOMATEPHAIIOB); HCCIENOBaHHE aM(OTEpHBIX CBOWCTB THAPOKCHIA
ATIOMUHMS ¥ THAPOKCHUIA IIMHKA; pelleHre SKCIepUMEHTAbHBIX 3a/1ad Mo TeMe «BaxHele MeTamibl
Y X COCITMHEHUS».

XuMuUA U OKpPY:Kalouias cpeaa

HoBbie MaTepuansl U TEXHOJIOTMU. BemecTsa u Marepralibl B TOBCEIHEBHOMN AKU3HU YEJIOBEKA. XUMHUSA
U 3710poBhe. bezomnacHoe Hcmoib30BaHNe BEIIECTB U XUMUUECKUX peakuuil B ObiTy. [lepBas momors npu
XUMHYECKHUX 0KOTax M OTpaBleHHsIX. OCHOBBI SKOJIOTHYECKOW TPAMOTHOCTH. XUMHUYECKOE 3arps3HEHHE
OKpy>Karomie cpensl (mpenenpHas momyctumas konneHtparus BemiectB — [IJIK). Pomp xumum B
PEIICHUH SKOJIOTUIECKUX TIPOOIIEM.

[IpupoHbIE HCTOYHUKH YTIAEBOIOPOIOB (YTOih, IPUPOAHEIH Ta3, HE(Th), MPOAYKTH X TIepepabOTKH,
WX POIb B OBITY W MTPOMBIILICHHOCTH.

XUMHYECKHH OKCIEPUMEHT: H3y4eHHe o00pa3loB MarepuanoB (CTEKIO, CIUIaBbl METaJlIOB,
MOJIUMEPHBIE MaTEPUAIbI).

MexnpeamMeTHble CBSA3U

Peanuzamnuss MeXnpeaMeTHBIX CBA3ed MpH W3Y4eHHH XHMHM B 9 Kjlacce OCYIIECTBISIETCS uepe3
WCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MTOHATUH, TaK U MOHATHH, SBJISIONIUXCI CUCTEMHBIMU
JUTSL OTAENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IWKIA. Peanm3aruisi MEXIpPEIMETHBIX CBs3eH mpu
W3YYeHUU XUMUH B 9 Kilacce OCYIIECTBISETCS Yepe3 UCIOIh30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATHHN, TaK ¥ TIOHATHUH, SBJISIOIINXCS CHCTEMHBIMU JJIS1 OTAEIBHBIX MPEIMETOB €CTeCTBEHHO-HAYIHOTO
UK.

OOmue ecTeCTBEHHO-HAYYHBIE MOHITHA: HAYy4YHBIH (akT, TUIOTE3a, 3aKOH, TEOPHsl, aHAIIU3, CHHTE3,
KJIaccu(UKaIKs, MEePHOJANYHOCTh, HAOIIOJEHUE, DKCIIEPUMEHT, MOJEIMpPOBaHUE, M3MEpPEHHE, MOJIEINb,
SIBJICHUE, TAPHUKOBBIN AP QEKT, TEXHOIOTHSI, MATEPHAITBI.

dusuka: marepus, aToM, SJIEKTPOH, NMPOTOH, HEHTPOH, WMOH, HYKJIH], U30TOIbI, PaJHOAKTHBHOCTH,
MOJIEKyJIa, INEKTPUIECKHI 3aps, MIPOBOJIHUKH, MOJTYTIPOBOHUKH, JTUDIIEKTPHUKH,
(doTo37IeMeHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, I'a3, pacTBOP, PACTBOPHUMOCTH,
KpUCTaUIMYecKass pPEelETKa, CIUIaBbl, (U3MYECKHE BEIUYMHBI, CIMHULBI HM3MEPEHHUs, KOCMHYECKOEe
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bl, CoHIIE.

Buonorus:  gorocunres, apixaHue, Owocdepa, OSKOCHCTEMa, MHUHEpaIbHbIE  YA0OpeHus,
MHUKPO3JIEMEHTBI, MAaKPOIEMEHTHI, TUTATEIbHBIE BELIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaNIbl, TOPHBIE TOPOABI, TIOJIE3HbIE UCKONAeMble, TOILIHBO,
BOJIHBIE PECYPCHI.

INJTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

I/I3y11eH1/1e XuMud B 9 Kiacce HalpaBJICHO Ha AOOCTHXKXCHUC O6yanOIIII/IMI/ICH JIMYHOCTHBIX,
MCTAIPCAMETHBIX U ITPECAMETHBIX PE3YJIbTATOB OCBOCHUS yqe6H0r0 npeamMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTI'O OOIIEro 0O0pa3oBaHUs JOCTHUTAIOTCS B
X0Jle OOYYCHHS XHMHH B CIWHCTBE YYeOHOW W BOCHHUTATEIBHOW HesTeNbHOCTH OpraHuzanuu B



COOTBETCTBHHM C TPAIWUIIMOHHBIMA POCCHHCKHMH COIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MpaBUIaMH W HOPMaMH TOBEJCHHUS W CIIOCOOCTBYIOT MpoIeccam
CaMOMNO3HAHMSI, CAMOPA3BUTHA U COLIMATHU3ALUH 00yUYaroIuXcs.

JIMYHOCTHBIE PE3YNITAThl OTPaKAIOT C(HOPMHUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IlaTpuoTHYeCKOro BOCIUTAHUS

1) IEHHOCTHOTO OTHOIIEHWS K OTEYECTBEHHOMY KYJIbTypHOMY, HCTOPHYECKOMY W HAYIHOMY
HacJeInIo, MOHUMaHHs 3HAYeHUS] XUMHYECKOH HAayKH B KH3HH COBPEMEHHOTO O0IIEeCcTBa, CIIOCOOHOCTH
BIQIETh JOCTOBEpHOW WHGOpMAIE O TEepEelOBBIX MJOCTIDKEHUSX W OTKPBITHAX MHPOBOW U
OTEUYECTBEHHOI XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOICTBE MUpPa M OOIIECTBa;

I'paiknaHcKOro BOCHUTAHUSA

2) mpencTaBIeHUsI O COLUATIbHBIX HOPMax M MpPaBWIIaX MEKINYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHUKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-MCCIIeIOBATEIHCKOM,
TBOPYECKON M JAPYTUX BUAAX AESTEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW NIEsITEIbHOCTU
NpY BBHIMOJIHEHWN Y4YeOHBIX, TO3HABATEJbHBIX 3aad, BBHINOJHEHUH XWMHUYECKHX OKCIEPHUMEHTOB,
CO3aHNN Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHIO W B3aUMOIIOMOIIHM B TPOIECCE ATON
y49e0HOU JesTeNbHOCTH; TOTOBHOCTH OIIEHHMBATh CBOE IIOBEJCHHWE W IIOCTYIKH CBOWX TOBAapHINEH C
IMO3MIMHN HPABCTBCHHBIX M ITPABOBBIX HOPM C y‘léTOM OCO3HaHUsA HOCJ'IGI[CTBI/II\/'I IMOCTYIIKOB;

LleHHOCTH HAYYHOT'0 MO3HAHUA

3) MHPOBO33PEHYECKHUX IMPEICTABICHUH O BEIIECTBE W XUMHYECKOH pPEaKIMH, COOTBETCTBYIOIIUX
COBPECMCHHOMY YPOBHIO PAa3BHUTUA HAYKH W COCTABJIAIOIINX OCHOBY IJId IIOHUMAaHUSA CYHIHOCTHU Hﬂy‘lHOﬁ
KapTUHbBI MHUPA; HpC[ICTaBHCHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHA HPHUPOAbI, B3aUMOCBA3AX
YyenoBeKa C IPUPOJHOMN Cpeio, O POJIU XUMHUH B MIO3HAHUHU 3THUX 3aKOHOMEPHOCTEH;

4) IMO3HAaBATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha IMOJTYUYCHHUEC HOBBIX 3HAHUU 10 XUMHH, HGO6XOI{I/IMI>IX
JUTsE OOBSICHEHHS HAOMI0JaeMbIX TIPOLIECCOB U SIBJICHUH;

5) mo3HaBaTeNbHOW, WHOOPMAIMOHHON U YHTATENbCKOW KYJIbTYpbl, B TOM 4YHCJE HaBBIKOB
CaMOCTOSITETFHOW Pab0OTHI ¢ y4eOHBIMH TEKCTaMH, CHOPAaBOYHON IUTEpaTypod, TOCTYHMHBIMHU
TEXHUYECKUMH CPEACTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYYCHMIO W TIO3HAHUIO, JIIO0O3HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMI0, TIPOCKTHONH W WCCIEAOBATENbCKONW JEeSATENFHOCTH, K OCO3HaHHOMY BEIOOpY
HaMpaBJICHHOCTH U YPOBHS 00YYEHHUS B JAIbHEHIIIEM;

®opMHUPOBaHMA KYJbTYPbI 310POBbS

7) oco3HaHMs IEHHOCTH KM3HH, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0POBBIA 00pa3 KU3HU, OCO3HAHHS IMOCIEACTBUNH W HETPUSATHS BPEIHBIX TMPHUBBIYEK (YIIOTPEOICHUS
AJIKOTOJIsI, HAPKOTHKOB, KypeHHsI), HEOOXOAMMOCTH COOJIIOJICHUS TIPaBHi OE30MaCHOCTH NPpU 00palieHuU
C XUMUYECKIUMH BEIIECTBAMU B OBITY U pEaNbHOM KU3HHU;

TpyaoBoro BoCHUTAHUA

8) mHTEpeca K MpaKTUUECKOMY M3Y4eHHIO podeccrii U Tpya pa3IMyHOro pojia, YBaKEHUE K TPYLy U
pe3yJibTatam TPYJOBOM AEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUH 10
XUMHH, OCO3HAHHOTO BBIOOpa WHAMBUAYAIHLHOW TPaeKTOPWUU MPOJOIDKEHHS O0pa30BaHUS C y4ETOM
JIMYHOCTHBIX HHTEPECOB H CIOCOOHOCTH K XUMHH, O6HI€CTBGHHBIX HUHTCPECOB H HOTpe6HOCTeI\/'I;
yCHEmHOW TPO(ECCHOHAIBHON JISATCIILHOCTA M Pa3BUTUS HEOOXOIMMBIX YMEHHUH; TOTOBHOCTH
a1alTHPOBAThCS B MPO(ECCHOHATBHOM CPEE;

IKOJIOTHYEeCKOT0 BOCTIUTAHUS

9) sKOJIOTHYECKH TIeIeCO00Pa3HOTO OTHOMIEHHUS K MPUPOJC KaK UCTOYHHUKY KU3HHM Ha 3emiie, OCHOBE
e€ CylecTBOBaHMS, MOHUMaHMS LIEHHOCTH 30pOBOTO M 0e30macHOro odpasza >KU3HH, OTBETCTBEHHOTO
OTHOLIEHUS K COOCTBEHHOMY (H3MYECKOMY U IICHXUYECKOMY 3A0pOBBIO, OCO3HAHHS IIEHHOCTH
coONIO/IeHNsT TIPaBWiI 0E30TacHOTO TOBENEHHUS TPU PaboTe C BEIIECTBAMH, a TAKKE B CHTYaIUsX,
YIPOKAIOIIUX 3/I0POBbIO U AKU3HU JIFOJIEH;

10) cmocoOHOCTH TPUMEHATH 3HAHUS, MOJNIydaeMble NPH M3YYCHWH XUMHH, U1 PELIeHHs 3ajad,
CBSI3aHHBIX C OKPY’)Kallled MNPUPOAHOW CpEefoW, IOBBIIIEHHS YPOBHS 3KOJOTMUYECKON KYJIbTYPBI,
OCO3HaHUS TJO0ATBHOTO XapakTepa AKOJOTHYECKHX NPOOJIeM M TMyTed WX PEeIIeHHS ITOCPEACTBOM
METOJI0B XUMHH;

11) SKOMOrMYECKOrO  MBIIUICHUS, YMEHUS PYKOBOJCTBOBAaTbCA MM B  IIO3HABaTENILHOMH,
KOMMYHUKATUBHON U COIMATILHOMN MTPaKTHUKE.

METANPEJIMETHBIE PE3YJIBTATbBI



B cocraBe MeTanpenMETHBIX pe3yJbTaTOB BBLIENAIOT 3HAUYUMbIE UL (POPMUPOBAHUSI MUPOBO33PEHUS
oOI1eHayYHbIe MOHATHUS (3aKOH, TEOPHsl, IPUHLMII, TUIOTe3a, (PaKT, cucTemMa, IpOLEecC, SKCIEPUMEHT U
Ip.), KOTOpbIe UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax M IMO3BOJISIFOT HA OCHOBE
3HAHWH M3 ITHX MpeaMeToB (OPMHUPOBATH MpPEACTABICHHE O IETIOCTHOH HAy4HOW KapTHHE MHpa, H
YHUBEpCalbHble y4eOHbIC NEeWCTBUs (II03HABAaTElIbHbIE, KOMMYHHKATHBHBIC, PErYIATUBHBIC), KOTOPHIE
o0ecrieunBaOT (POPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO
yueOHOI AEATEILHOCTH.

MeramnpeaMeTHble pe3ynbTaThl OCBOCHHMSA O00pa30BaTENbHONW MPOrpaMMbl IO XUMHU OTPAKAKOT
OBJIa/ICHUE YHUBEPCAIBHBIMY [103HABATEIIEHBIMU JEHCTBUSMHU, B TOM HHCIIE:

BazoBbIMH JIOTHYeCKMMH JAeliCTBUAMHA

1) yMeHHEM HCMOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI MIPH OCBOCHUM 3HAHUN: PacKpBIBATh
CMBICJI XUMHUYECKUX MOHATUH (BBLACHATh MX XapaKTepHbIE NPHU3HAKY, YCTAHABIMBAaTh B3aWMOCBS3b
C IpYTMMH TOHATHUSMH), HCIONB30BaTh IMOHATHUS I OOBSICHEHHS OTICTbHBIX (akTOB W SIBJICHUM;
BBIOMpPATh OCHOBaHMS M KPUTEPHH JJISI KINACCH(PHUKALUN XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLuii;
yCTAQHABIUBAaTh NPUYMHHO-CIECICTBEHHBIC CBSA3UM MEXIY OOBEKTaMH H3YYEHHUS; CTPOUThH JIOIMYECKHE
paccyxaeHus (MHIyKTUBHBIC, IEAyKTUBHBIC, 10 AaHAJIIOTHH); IE1aTh BHIBOIBI M 3aKIIHOUCHUS,;

2) yMeHueM TPUMEHATbh B TMpPOLIECCe IIO3HAHUS MOHATHA (TpEeAMETHbIE UM MeTalnpeaAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIIHU, UCIIOIb3yEMbIE B XUMHH, IPE0OPa30BBIBATH IIMPOKO MPUMEHIEMBbIE
B XMMHUHU MOJENbHBIC NPEACTaBICHUS — XUMHUYECKHN 3HAK (CHMBOJI 3JEMEHTa), XuMu4eckast popMmyina u

YpaBHEHHE XMMUYECKOH peakluy — IpH pelIeHUH Y4eOHO-TI03HABATENbHBIX 3a]ad; ¢ Y4ETOM 3THX
MOJCIIBHBIX IIPEJICTABICHUN BBISBIATE M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU M3yYaeMbIX
00BEKTOB — XUMHMYECKHX BELIECTB W XHMHUYECKMX pPEaKLUuil; BBIBIATH OOIIME 3aKOHOMEPHOCTH,

MMPUYINHHO-CIICACTBCHHBIC CBA3UM W IMPOTUBOPCUUA B HU3YUACMBIX IpPOLECCaX U ABJICHUAX; IMpEAJiaratb
KPUTEPHU IS BBISIBICHUS 3TUX 3aKOHOMEPHOCTEH W MPOTUBOPEYNH; CAMOCTOSTETILHO BEIOUPATH CIIOCO0
pemieHus y4eOHOW 3amadn (CpaBHMBAaTh HECKOJNBKO BapUAHTOB peIICHHs, BBHIOMpaTh Hamboiee
MNOIXOMAMINHN ¢ yYETOM CaMOCTOSITEIILHO BBIACTICHHBIX KPUTEPHEB);

ba3oBbIMH HcC1€10BATEILCKUMH 1€HCTBUSIMH

3) YMCHUCM HCIIOJIb30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBE MHCTPYMCHTA IIO3HAHMSA, a@ TAKXKC B
KayecTBE OCHOBBI s (OPMUPOBaHMS TUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYKJICHHH;

4) mnpuoOpereHHEe OIBITa [0 IUIAHUPOBAHHUIO, OPraHU3allMl ¢ TPOBENEHUIO0 YUYEHHUYECKHX
IKCIIEPUMEHTOB: yMEHHE HaOIIoIaTh 3a XOAOM IPoLecca, CaMOCTOSATENIbHO NPOTHO3UPOBATH €ro
pesynbTaT, (opMyiIMpoBaThb O0OOOIIEHHMS M BBIBOABI 10 pe3yjibTaTaM MPOBEIEHHOTO OIbITA,
MCCJICJIOBAHUS, COCTABJIATh OTYET O MPOJICIIAHHOM padoTe;

PaGotoii ¢ uadopmanmeit

5) yMeHHeM BBIOMpaTh, aHATIM3UPOBATh M HHTEPIPETUPOBATH MH(POPMALIUIO PA3IMYHBIX BUAOB U (GOpM
MMpEACTaBJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (Hay‘lHO-HOHy.]]HpHaH JIMTeparypa XUMUUYCCKOIO
CoJiepKaHusl, CIIPaBOYHbIE MOCOOUsI, pecypchl HTepHeTa); KPUTUYECKH OLIEHHBATH MPOTUBOPECUUBYIO U
HEIOCTOBEPHYIO MH()OPMAIIHIO;

6) yMeHHEeM IpHUMEHSTh Pa3JInYHbIe METOABI M 3alpochl MPH IMOHWCKE W O0TOOpEe WHPOpPMAIUHN H
COOTBCTCTBYIOIIUX AJAaHHBIX, HCOGXO}II/IMBIX JJIA BBIIIOJITHCHUA y‘Ie6HI)IX 1 MIO3HAaBAaTCJIbHBIX 3aJiad OIIpe-
JeNEHHOTO THIIA; NPUOOPETEHUE OIBITa B 00JaCTH UCIIONIB30BaHUs HHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, OBJIAJACHUE KYyJIbTYpPOH aKTUBHOTO WCIOJNB30BAaHHUA PA3IMYHBIX ITOMCKOBBIX CHCTEM;
CaMOCTOSITETIbHO BBIOMpATh ONTUMANBHYIO (HOpMY MpecTaBiIeHUs] MHQOpMAMW W WIDTFOCTPHPOBATH
peliaeMble 3aJayd HECIOKHBIMH CXEMaMH, AWarpaMMaMH, OpyruMu (opmMamMu Tpapukud U HX
KOMOUWHAIUSIMH;

7) yMEHHEM HCIOJb30BaTh W AaHAJU3WPOBaTh B IpoOllecce YYeOHOH | HCCIeI0BaTEIbCKOU
ACATCIIBHOCTHU I/IH(l)OpMaIII/II-O O BJIMSIHHUW TPOMBIIIICHHOCTH, CEJIBCKOI'O XO3SIHUCTBA U TpaHCIIOpTa Ha
COCTOSTHHE OKpY Karolllel IpUPOJHON Cpeapl;

YHuBepcaJlbHBIMA KOMMYHUKATHUBHBIMH JIEHCTBHSIMU

8) ymeHneM 3a/1aBaTh BOMPOCHI (B XOJI€ JIMajora W/WII IUCKYCCUH) TIO CYNIECTBY 00CYkK/TaeMOH TEMBI,
(dbopMyIupoBaTh CBOU NPEATIOKEHUS OTHOCUTEILHO BBIMOJIHEHUS MPEUIOKEHHOH 3a1a4u;

9) npuoOpeTeHHE OIBITA NPE3CHTAUUH PE3YJIbTATOB BBINOJHEHHUS XHMHYECKOTO JKCIEpHUMEHTa
(;mabopatopHOTO OMBITA, TAOOPATOPHOUN PabOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOCK-
T2);

10) 3aMHTEpecOBaHHOCTH B COBMECTHOH CO CBEpCTHHKAMH IO3HABATEIHHOH M HMCCIIEI0BATENbCKOU
JIeATeIHOCTH TIPH PEIICHHH BO3HHKAIOMNX NPoOJIeM Ha OCHOBE yd4éTa OOIMX HMHTEPECOB M COrJa-



COBaHUS MO3HIUH (00CYKICeHUSI, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD», KOOPJAHHAIMS COBMECTHBIX
JIEHCTBHMN, OTIpEICIICHIE KPUTEPHUEB TI0 OIIEHKE Ka4eCcTBa BBHITTOJIHEHHON PabOTHI U JIp.);

YHuBepCAJILHBIMY PeryJIITHBHBIMY e CTBUAME

11) ymMeHHMEM CaMOCTOSITEILHO ONPEICNATh IEIH JACATEIbHOCTH, IUIAHHUPOBATh, OCYIICCTBISATH,
KOHTPOJINPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO IESITEIHHOCTh, BHIOMpaTh Hamboiee
s pexTuBHBIC CIIOCOOBI peleHUs YICOHBIX W MTO3HABATEILHBIX 33/1ad, CAMOCTOSITEIIEHO COCTaBIISATh HITH
KOPPEKTUPOBATh TPEUIOKCHHBIN aITrOPUTM ACHCTBUN NPU BBIIOJHCHHUU 3aJIlaHUi C YYETOM TOTYUYCHHS
HOBBIX 3HAaHWA 00 H3y4aeMbIX OOBEKTaX — BEIIeCTBaX M pEaKIHAX; OIEHWBATH COOTBETCTBHE
MOJTy4YE€HHOTO PE3yiIbTaTa 3asBJICHHON 1IeTIH;

12) ymMeHHEM HCTIONB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IIpejlaracMbIe B YCIIOBUU 3a1aHUN.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO OOS3aTEIBHOTO COJACP)KaHUS, YCTaHOBIEHHOTO
JaHHOW NpUMEpHON paboueil MporpaMMoii, BBLACISIOT: OCBOCHHBIE OOYYAIOMIMMUCS HAyYHbBIC 3HAHMUS,
YMEHHS U CIIOCOOBI ACUCTBUH, crienn(pUIeCKHe sl MPSAMETHOM 001acTh «XUMHS», BUIIBI ICATEIILHOCTH
M0 TIOJIY9EHUIO HOBOTO 3HAHWS, €r0 MHTEPIpETAINH, PeoOpa30BaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
Y9eOHBIX W HOBBIX CUTYaIUAX.

[IpenmeTHbIe pe3yabTaThl MPEACTABICHBI OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS CICTYIOLTHX
YMEHUH:

1) packpvieamv cmbici OCHOBHBIX XHUMHYCCKHX TMOHITHIA: XHMHYECCKHH 3JIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTH, AJIEKTPOOTPULIATEIHHOCTD,
CTCTIEHb OKHCIICHHUS, XMMHYECKash PEeaKmus, XMUMUYECKash CBs3b, TEIUIOBOH A(PQEKT peakiuu, MOJIb,
MOJIISIPHBIN 00BEM, PACTBOP; IEKTPOIUTHI, HEANEKTPOIUTHI, HIEKTPOIUTHUECKAS TUCCOIUAIIVS, PEaKIIUU
WOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE, OOpaTuMble M HEOOpaTHMbIE pEaKilvH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKLUUH,  OKHUCIUTENlb, BOCCTAHOBUTENb,  OKHCIEHHE U
BOCCTaHOBJICHHE, aJUIOTPOIUs, aM(OTepHOCTh, XHMHYECKas CBiI3b  (KOBAJICHTHas, WOHHa,
METaITMYecKas ), KPUCTALINYECKas PeméTKa, KOPPO3Us METAIIOB, CIUIABBI; CKOPOCTh XUMHYECKOH
peaxiuy, penenbHo pomyctumas konteHTparus (I11K) BemiecTsa;

2) uamocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHHA (CM. M. 1) U NMPUMEHATH 3TH
MOHSITHUS IIPU OMUCAHUU BELIECTB U UX MIPEBPALLCHUN;

3) ucnonv306ame XAMUYECKYI0 CHUMBOJIMKY JUIS COCTaBJieHHs (OpMysl BEUIECTB W ypaBHEHHMH
XUMUYECKUX PEaKLUil;

4) onpeoensimp BJIEHTHOCTh M CTCNEHb OKHUCICHHS XHMHYECKMX O3JE€MCHTOB B COCAMHCHHUSX
Pa3IMYHOTO COCTaBa; MPHUHAICKHOCTh BEIIECTB K OMpPeNeIEHHOMY KIIAcCy COSIMHEHUH 1o (hopMylam;
BUJ] XMMUYECKOW CBSI3M (KOBaJICHTHAs, NOHHASA, METAIJINYECKasi) B HEOPTraHUUECKUX COEAMHEHUAX; 3apsi
MOHA TI0 XUMHUYECKOH (hopMylie; XxapakTep cpelbl B BOJHBIX PacTBOPAaX HEOPraHWYECKUX COEAMHEHUH,
THI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

5) packpvisams cmoicn Tlepuoandeckoro 3akona J[. M. MenmeneeBa W JEeMOHCTPHPOBATH €rO
MOHUMaHHWE: OTHCHIBATh U XapaKTepU30BaTh TabuuuHyto ¢opmy [lepronndeckoi cCHCTEMBI XUMHYECKHX
AJIEMEHTOB: pPa3W4yaTh TOHATHS «rJaBHas monrpymma (A-rpymma)y u «mobouynas noarpymma (b-
TpymIa)», Majibie ¥ OOJBIINE TEPUOABI; COOTHOCUTH 0003HAUYEHNSI, KOTOPBIE HMEIOTCS B IEPUOINIECKON
TabJIMIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsin
aapa, ollIee YUCIIO 3JEKTPOHOB M paclpelelieHHe WX MO 3JEKTPOHHBIM CJIOSIM); OOBSCHATH OOLINE
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COSAMHEHUH B NpeAenax MajblX MEPHOAOB U
TJIaBHBIX MOJATPYIII C YIETOM CTPOEHHUS X aTOMOB;

6) kraccuguyupoeamv XUMUYECKHE SIICMEHTHI, HEOPraHWYECKHE BEIECTBA; XMMHYECKHE PEaKIHU
(0 yMcny W COCTaBy Y4YacTBYIOIIMX B pEaklMH BEUIECTB, M0 TEIJIOBOMY 3(PQEKTy, M0 HU3MEHEHUIO
CTEeTIeHEeW OKHUCIICHHS] XUMHUUECKHUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONMCHIBATh) OOIIME ¥ CHeNU(UUIECKAE XUMHYECKHE CBOMCTBA MPOCTBIX U
CIIOXKHBIX BEIIECTB, IOATBEP)KJas ONHCAHWE IPUMEPAMU MOJIEKYJSIPHBIX W HMOHHBIX YpaBHEHUI
COOTBETCTBYIOIIUX XUMHYECKUX PEAKIIHIA;

8) cocmasnsimb ypaBHEHHUS AIIEKTPOJIUTHYCCKON JAUCCOIMAIINN KHUCIIOT, HIEJIOYeH U COJIeH; MOTHbIC U
COKpAIlEHHbIE ypaBHEHUS peaKUMid MOHHOTO OOMEHa; YpaBHEHHS pPEaKLUUHd, MOATBEPKAAIOLINX
CYILIECTBOBAHNE T€HETHUECKOM CBSI3M MEXAY BEILIECTBAMH Pa3IMUHBIX KJIaCCOB,;

9) packpvieams cyuHOCmb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMI TTOCPEICTBOM COCTaBIICHUS
3IEKTPOHHOTO OajaHca ITHX peaKIni;



10) npoenosuposams CBONCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH MPOTCKAHHUS
XUMAYECKHX MTPEBPAICHUN B Pa3IMYHBIX YCIOBHSX;

11) ebiuucisimb OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIIO
XUMHYECKOTO AJIEMEHTa 10 OopMysie COSAMHEHHUS; MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE; MPOBOIHTH
pacuéThl 10 ypaBHEHUIO XUMHUYECKON peaKIlvu;

12) cneoosams mpaBuIaM IMOAB30BAHUS XUMHYECKON IOCYHON M 1ab0paTopHBIM OOOPYIOBAaHMEM, a
TaKkKe TNpaBuiIaM OOpAaICHHs C BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIMSIMU TIO BBIMOJHEHUIO
1a060PaTOPHBIX XUMHUYECKHUX OMBITOB TI0 MOJTYYECHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMEaKa u
VTIIEKHCIIOTO Ta3a);

13) nposooums peakumu, MONTBEPIKAAIOIINEC  KAYSCTBEHHBI  COCTAaB  PA3IMYHBIX  BELICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMH[I-, HOUA-, KapOoHaT-, ¢ocdar-, cumkar-, cyanhar-,
THJIPOKCUI-MOHBI, KATHOHHI aMMOHHWSI W HMOHBI W3YyYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYCCKHUX BEIECTB;

14) npumensimes OCHOBHBIE OTEPAIMH MBICIUTSILHON AEATEIBHOCTH — aHAIW3 U CHHTE3, CPAaBHECHUE,
000011IeHIEe, CHCTEMATU3AIMIO, BRISBICHUE TPUUNHHO-CICICTBEHHBIX CBS3eH — JUIsl U3YUCHHS CBOWCTB
BCIICCTB W XHMHYECKHX pEaKIMi; eCTCCTBEHHO-HAYYHBIC METOJAbl TIO3HAaHWS — HaONIOJICHHE,
U3MepeHHe, MOICIMPOBAHHUE, SKCIICPUMEHT (pealibHBIN U MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHUE

Ne | HaumeHoBaHMe pa3lesioB W TeM KoumnuecTBO 4yacos JJ1eKTPOHHbIE
n/n | NporpamMmasl (uudposbie)
BCEro | KOHTPO | NPAKTHYE | oGpazoBaTe/IbHbIE
JbHbIE | CKHe pecypcesl

pador | paGoThI
bl

1.1. | IToBTOpeHue u yriayoJeHnne 3HAHUH 5
OCHOBHBIX pa3gesioB Kypca 8
KJjiacca

1.2. | OcHoBHbBIE 3aKOHOMEPHOCTH 4
XHMHUYECKHX peakuui

1.3. | DaekTpoauTHYECKas TUCCOIUATINA. 8
XuMHYecKue peakuu B pacTBopax

Uroro no pazneny 17

2.1. | Odoman XapPaKTePUCTUKA 4
XUMUYeCKHX 3jeMeHToB  VIIA-
rpynnsl. I'ajiorensl

2.2. | Odoman XapakTepucTuKa 5
XUMHUYeCKHX  3jeMeHTOB  VIA-
rpynnsl. Cepa n e€ coeqTuHeHUs!

2.3. | Oowmasn XapaKTepUCTHKA 7
XHMHUYECKHX  JJIEeMEHTOB VA-
rpynnbsl. Aszor, d¢ochop u HX

coeTHHEHHS

2.4. | Odoman XapaKTePUCTUKA 8
XHMHYECKHX 3J1eMEeHTOB IVA-
rpynmsbi.

Yraepon M KpemMHHd M HX
coeJUHEeHUs




Hroro mo pasaeny 24

3.1. | O6mue cBOiicTBA METAJLJIOB 4

3.2. | Baxkneiimue Meranabl ®W  ux| 16
coeMHEeHHUs!

Hroro mo pasaeny: 20

4.1. | BemecTBa M MaTepHaJbl B JKH3HU 3
Yyeji0BeKa

HUroro no pazzaeny: 3

PesepBHOE Bpems 4

OBIIEE KOJIMYECTBO YACOB TIIO| 68 7

I[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHMUE

Ne
n/n

Tema ypoka

KoanyecTBo yacos

BCero | KOHTP | mpakKTH4Ye
0JIBHBI | CKHE

e padoTbI
padort
bl

DJIeKTPOHHBIH pecypc

Knaccudukamnus u HOMEHKIATypa
HEOPraHMYECKHUX BELIECTB
(MexxayHapoaHas U TpUBUANIbHAS)

[Tepnonnueckuii 3aK0H.
ITepuonnueckas cucrema
XHMHYECKHX DJIEMEHTOB

. Y. MenneneeBa. CtpoeHue
aTOMOB

3aKOHOMEPHOCTH B U3BMEHEHUU
CBOMCTB XUMHUYECKUX DJIEMEHTOB
MEPBBIX TPEX MEPHUOJIOB, KAJIHS,
KaJIBIIMS ¥ UX COCTMHECHUH B
COOTBETCTBUHU C IIOJIOXKCHHUEM B
MEPUOJIUYECKON CUCTEME U
CTPOEHUEM ATOMOB

XUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3IMUHbIM
KJIacCaM HEOPTaHUYECKUX
COCIMHEHMH, X TeHETHIEeCKas
CBSI3b

CtpocHme BemecTBa: BUIBI
XUMUYECKOU CBS3U. THUIIBI
KPUCTAIUTHYECKUX PEIIETOK,
3aBUCUMOCTH CBOMCTB BEIIECTBA
OT TUIA KPUCTAIITUYECKOU




peléTKn

Knaccudukanms XUMHUYECKUX
peaxui o PpazIMYHbIM
pu3HaKaMm (10 YHCIy W COCTaBy
Yy4aCTBYIOIINX B peaxkuu
BEIIIECTB, 10 TEIUIOBOMY 3P EKTY,
no U3MEHEHUIO creneHen
OKHCIICHHUS XUMHUYECKUX
3JIEMEHTOB, O OOPAaTUMOCTH, IO
YYacTHIO KaTann3aTropa). JK30- U
SHIOTEPMUYECKHE peaxium,
TEPMOXUMHYECKHE YPaBHEHHS

IToHsiTHE O CKOPOCTH XMMHUYECKOU
pCaKknuu. ITonsiTHE O TOMOr€HHBIX
U TETEepPOreHHBIX  pEaKLHAX.
®DaKTOopHI, BIIMSIOIINE Ha
CKOPOCTb XMMUYECKOU peakuu

[lonstTne 00 oOpaTUMBIX H
HEOOpaTHMBIX XUMHUECKUAX
peakusx. Iloustue 0
XUMHYECKOM PaBHOBECHUHU

®DaKTOopBHlI, BIIUSIOIINC Ha
CMeEIIEeHHE XHUMHYECKOTO
paBHOBECHUS

10.

MexaHu3M OKHCITUTETBHO-
BOCCTAHOBUTEIBHBIX PEAKITHIA
(3MeKTpOHHBIN OaaHc
OKHCJIUTEIIbHO-
BOCCTAHOBUTEIILHON PEaKIINH)

11.

Teopus 3IEKTPOJIUTHIECKON
JUCCOLMAH. OJEKTPOIUTHl U
HE3JIEKTPOJIUTHI. Katuonsr,
aHMOHBI. MeXaHN3M JTUCCOLUAIIH
BEIIECTB C Pa3IYHBIMU BHIAMH
XMMUYECKOH CBA3N

12.

CrerneHn JAUCCOIMAIu. CunbHbIe
U cl1a0blie SJICKTPOJIUTBI

13.

Peakiuun HWOHHOI'O oOmeHa,
yCIIOBUS UX MpoTeKaHus. MloHHbIe
YpaBHEHUS peaKIuit

14.

XHWMHYECKHE CBOMCTBA KHCIOT B
CBETE IpeICTaBICHHUI 00
BJIEKTPOJIUTUUECKOU
JIHCCOIHAIIN

15.

XUMHUYECKUE CBOMCTBa
OCHOBaHUI B CBETE
MpeacTaBICHUI 00
BJIEKTPOIUTHUECKOU
JUCCOLUAIIH




16.

XUMHUUECKHE CBOMCTBA COJICH B
CBETe MIPEACTABICHUH 00
ANEKTPOJIMTUICCKOHN
JIACCOIAAIIN

17.

[TonsTe o rugposnuse coyen

18.

KauecTBennsie peakun Ha
KaTHUOHBI U aHHOHBI

19.

[Ipaktnueckas  pabora  Nel.
Pemenne  sKCHepUMEHTATBHBIX
3a1a4 o TeMe
"DeKTpoNuTHYCCKAs
Juccoranus’"

20.

Ypok 0000IIeHHS "
cUCTeMAaTH3alii 3HAHUHI

21.

YPpOK KOHTPOJIs 3HAHUU

22.

O6mras XapaKTePUCTUKA
rajjoreHoB. OcobeHHoctTH
CTPOCHHUS aToOMOB 9THX
AJIEMEHTOB, XapaKTEePHBIC JJISI HUX
crenieHn okucieHus. CTpoeHue u
(hM3uYecKrue CBOMCTBA IPOCTHIX
BCIIECTB — rajIorcHoOB.
XuMHnueckue CBOMCTBa Ha
mpuMepe XJiopa (B3anMOIEHCTBHE
¢ MeTaulaMM, HeMeTaJUIaMHu,
IeJI049aMu)

23.

X10poBOAOPOA. Consnas
KHCJIOTa, XUMHYECKUE CBOWCTBA,
MIOJTyYEHHE, MIPUMEHEHHUE.
KauecTBennas peaxus Ha
XJIOPU-UOHBI

24,

duznogornueckoe JeficTBHE
XJopa W XJOPOBOJAOpOAa Ha
OpraHu3M uenoBeka. Baxueimue
XJIOpUABL M HX HaXOXJIEHUE B
pUpoze

25.

[Ipaktuueckass  pabora  Ne2.
[Tonyyenue CONSIHON KHUCIOTBHI,
HU3y4eHUE €€ CBOMCTB

26.

Pemenne 3amau Ha BBIYHCIIEHUA
[0 YpPaBHEHHSIM  XHUMHUECKUX
peaknui, eciiu OJIMH PeareHT IaH
B U30BITKE

217.

Oomias XapaKTepUCTUKA
3JIEMEHTOB VIA-rpynmnsr.
OCOOEHHOCTH CTPOCHHSI aTOMOB
9TUX DJJIEMEHTOB, XapaKTepHbIE
JUIE HUX CTEHCHU OKHCIICHHS.




Crpocrue u (dbu3ugeckme
CBOWMCTBAa TIPOCTHIX BEIIECTB -
KHUCJIOPOJa U Cephl. AJUIOTPOIIHEIE
Moan(UKaUK KUCIOPOa U CEPHI.
XUMHUYECKUE CBOMCTBA CEPhI

28.

CepoBoaopo, CTpOCHUE,
(hm3udeckue u XUMHAYECKUE
CBOMCTBA

29.

OKcuabl cephl Kak MPeICTaBUTEIH
KHUCJIOTHBIX OKcHaoB. CepHHUCTas
KHUCJIOTa

30.

CepHasi KHCHOTa, (QHU3HYECKHE H
XUMHUYCCKHE CBOMCTBa (0OmIue
Kak  TpeACTaBUTENsl  Kjacca
KHCIIOT W crHenudHuIecKue),
npumenenune.  Conau  cepHOM
KHCJIOTBI, Ka4Y€CTBCHHAasA pCaKI i
Ha cylb(aT-nHoH

31.

XUMUYECKUE PEAKIUU, JIeKAIIUE
B OCHOBE MIPOMBIIILJIEHHOTO
cnoco0a  TOJYYEHUS]  CEpHOM
KHCIOTHL. PemieHne 3amad Ha
Haxo)KJIEeHHWEe  MacCOBOM  JONH
BBIXOJIa ITPOJIYKTA peaKkuu

32.

Haxoxnenue ceppt u €€
COETMHEHUI B npupoze.
XUMHUYECKOE 3arpsA3HEHHUE
OKpy Karolen cpenbl
COCTMHEHHUSIMH Cepbl (KUCIOTHEIE
JOKAW, 3arpsi3HEHHE BO3AyXa H
BOJIOEMOB), CrocoOBI ero
NpEeAOTBPALCHUS

33.

Oomas XapaKTepUCTUKA
3JIEMEHTOB VA-rpynmsl.
OCOOEHHOCTH CTPOEHHS aTOMOB
3THX OJJIEMEHTOB, XapaKTepHbIE
JUIS HUX CTENEHU OKHUCIICHUS.
A3sor, pacnpocTpaHeHue B
HpUPOLE, ¢usnyeckue u
XUMUYECKHE CBOMCTBA.
KpyroBopor azora B mpupoae

34.

AMMuak, ero (¢usnMyeckue u
XUMHYECKUE CBOWCTBA,
noiryueHue u npumenenue. Comu
aMMOHHUsS, HX (Qu3MUecKkue H
XUMHYECKUE CBOWCTBA,
MIPUMEHEHUE. KauecTBennas
peaxiys Ha HOHbl aMMOHUS

35.

[Ipaktnueckass ~ pabota  Ne3.
[ToyueHne aMmmaka, H3ydeHHE




€r0 CBOMCTB

36. A3zoTHas xucnora, e€ uznieckne
U XHMHYECKHE CBOWCTBa (0OmIHe
Kak  TpeACTaBUTENsl  Kjacca
KHCIOT W CHeuu(pHuuecKue).
Hurtpatsl

37. Wcnonp3oBaHne  HUTPATOB WU
cojed aMMOHHUSI B  KadecTBe
MHHEPaTbHBIX YIOOOPCHHUIA.
XuMuueckoe 3arpsA3HEHNE
OKpy>Karolen cpeabl
COCJIMHEHUSIMU a30Ta (KHCIOTHBIE
JOXIH, 3arpsA3HEHHE BO3/yXa,
MOYBHI U BOAOEMOB)

38. docdop, AJUTOTPOITHBIC
MoauduKau hochopa,
¢usnueckue UM XHMHYECKHUE
CBOMCTBa

39. Oxcup docdopa(V) u dhochopuas
KHCJIOTA, (hm3ugeckue u
XUMHUYCCKHE CBOICTBA,
MOJy4YEHHUE. KauectBennas
peakmus Ha hocdaT-nOHBI

40. Ucnonb3oBanne  ¢ocharor B
KauyecTBe MUHEpaTbHBIX
ynoOpeHui. 3arpsi3HEHHUE
HPUPOIHBIX BOJOEMOB
dbocharamu

41. VYruepon, AJUIOTPOITHBIE
MOJTU(HKAINHN, PACTIPOCTPAHCHUE
B mpupoze, (GusMveckue U
XUMUYECKHE CBOMCTBA.
AncopOuusi. Kpyroeopor
yriepoja B mpupoje

42, Oxcupst yraepoaa, ux

¢usnueckue M XHMHUYECKHUE
CBOHCTBA, ¢duznonorunyeckoe
JICiCTBUE HA >KUBBIC OpPraHU3MBI,
MONMyYeHne M NpPUMEHEHHE.
OKoJoruyecKre npoOIeMBl,
CBSI3aHHBIC c OKCHJIOM
yriepona(lV);
TUIIOTE32 rJ100aJILHOTO
MOTEIICHUS KJIMMAaTa;
MApHUKOBBIH AP HEeKT

43. VronpHas KHCI0Ta B €€ COJIH, HX

(1)I/I3I/I‘ICCKI/IC )51 XUMHUYCCKUEC
CBOWCTBA, MOJTyYCHHUE u
MPUMEHEHHE. KauectBennas
peakiiss Ha  KapOOHAT-HOHBI.




Hcnonp3oBanne KapOOHATOB B
OBITY, MeIULIMHE,
MPOMBINIIICHHOCTH, CEILCKOM
XO3SMCTBE

44,

[Ipaktnueckass  pabora  Ned.
[MonyueHue yriaeKucioro rasa.
KauecTBenHas peakus Ha
KapOOHAT-NOH

45,

[lepBoHawanpHBIE TOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
COETMHEHUSX yraepoaa:
0COOCHHOCTH COCTaBa M CTPOSHUS

46.

ITousitne 0 OHOJIOrMYECKH
BXHBIX  BENIECTBAX: JKUPAX,
OcnKax, yrIIeBogax.
MarepuanbHoe €JIMHCTBO
OPTraHUYECKUX U HEOPTaHUYECKUX
COCTUHCHMH

47,

Kpemuuii, ero dQusuueckue u
XHUMHAYECKHE CBOJCTBA,
MMOJIy4YCHHUC u IMPUMCHCHUC B
3JIEKTPOHHUKE. CoenuneHus
KpEMHHUS B IPUPOJIS

48.

OO01ue npeAcTaBIeHUS 00 OKCHIC
kpemuus(IV) wu  kpemHHEBOI
KHUCIIOTE. Cunikarsl, 1794
WCIIOJIb30BaHME B ObITY,
MEUIIMHE, TIPOMBIIUICHHOCTH

49,

Baxneiimne CTPOUTEIbHBIE
MaTepHalbl: KepaMHKa, CTEKJIO,
IIEMEHT, O€ETOH, JKeIe300€TOH.
[Ipobnembr 0e30macHoOro
WCTIOJNIb30BAaHHUS  CTPOMTENBHBIX
MaTepHajoB B  IIOBCEIHEBHOM
KHU3HH

50.

[Ipaktuueckass pabora Ne 5.
Pemenne  aKcrepUMEHTANBHBIX
3a7ad  mo Teme «BaxkHelmue
HEMETAIJIBl U X COSAUHEHHUS)

51.

Ypoxk 0000IICHHS u
cUCTEMAaTH3aIlNy 3HAHUH

52.

YPOK KOHTPOJIS 3HAHUI

53.

Oo6mas XapaKTEPUCTHUKA
XUMHNYECCKUX DJICMEHTOB =
METaUIOB HAa OCHOBAaHWU WX
MOJIOXKEHUS B  TMEPUOAUYECKOU
CHUCTEME XMMHUYECKUX 3JIEMEHTOB
. . MeHneneeBa U CTpPOCHUS
atomoB. CTpoeHuE METaLJIOB.




MeTaunueckast CBSI3b Hu
MeTaJUTHIecKas KpUCTAILIMIecKast
peméTka

54,

DIEeKTPOXUMHUIECKHHA psan
HaIpPsOKEHU N METaJUIOB.
dusnveckne W XUMHUYECKHUC
cBoiictBa  MeramioB.  OOrmIMe
CIIOCOOBI MOJTYYCHUST METAJUIOB

55.

ITonsiTHE O KOPPO3UU METAIJIOB U
OCHOBHBIC CIIOCOOBI 3aIlUTHI OT
KOppO3UH

56.

CrutaBsl (craus, 9yTYH,
JTIOpaTIOMUHUKA,  OpoH3a), WX
MIPUMEHEHUE B OBITY u
MPOMBIIIICHHOCTH

57.

Iemounrie metaiutel. ITonoxxeHmne
B MEepUOIUIECKON cucTeme
XUMUYIECKUX 3JIEMEHTOB
. . MeHnneneesa, CTPOCHHUE
atoMoB. HaxoxneHue B mpupoje.
@usnyeckue U XUMHUYECKHUE
CBOWCTBa (Ha TMpUMEpE HATPHUS H
kamus). OKCHIBI W THUAPOKCHJIBI
Hatpust u Kamus. [lpumeneHue
MIETOYHBIX  METaUIOB U HUX
COEIMHEHUN

58.

[I{enmoyHO3eMeENbHBIE METaJLIbI
MarHuii M KaJbLIMi, CTPOEHUE
aTOMOB. TTonoxenue B
[IEPUOTHYECKON CHUCTEME
XUMu4Yeckux anementoB JI. W.
MenneneeBa. Haxoxnenne B
MIPHUPO/IE. dusnueckue H
XUMHUYCCKHE CBOICTBA.
Baxkueiime coequHeHus KaablUug
(okcH, TUAPOKCH]I, COJIH)

59.

Pemenne 3amau Ha BBEIYHCIICHUS
[0 YPaBHEHUSM  XHUMHUYECKHUX
pEeaKIIii, eClIi OJMH U3 PEarcHTOB
JaH B W30BITKE WA COMEPKUT
MIPUMECH; MacCOBOM JOJH BbIXOa
MPOIYKTA PEaKIInn

60.

JKécTkocTh BOABI M CIIOCOOBI €€
yCTpaHeHHs. BBIYHMCICHUS MO
ypaBHeHI/ISIM XUMHNYCCKHUX
peakiuii, eciv OJIUH M3 pearcHTOB
JIaH B BHJIE BOJHOTO PacTBOpa C
HM3BECTHOM MacCOBOH J0JIeH

61.

[Ipaktnueckass  pabota  Ne6.
JKEcTtkocTh BOABI U METOABI €€




YCTpaHEHUs

62. AnmoMuHUI. [Tonoxenue B
TePUOUUECKON cucTeMme
XAMHUYeCKnX dnemenToB JI. W.
MenpeneeBa, CTpOEHHE aroMa.
Haxoxnenune B TIPUPOJIE.
@uznyeckue U XUMHYECKHE
cBolicTBa. AM(poTepHbIe CBOHCTBA
OKCHJIa U TUIPOKCHIIA

63. XKeneso. Ionoxenue B
MIEPUOUYECKON CHUCTEME
XAMHUYeCKnX dnemenToB JI. W.
MenpeneeBa, CTpOCHHE aroMa.

Haxoxnenune B MPUPOJIE.
dusnyeckne H  XUMHYECKHE
CBOMCTBA

64. Okcunapl, THUIPOKCHUABI H COJIH

xene3a(ll) u sxenesa(Ill)

65. [IpakTuueckas padora Ne 7. 1
Pemrenne skcriepuMeHTATBHBIX
3aja4 1o reme «BaxHeime
METaJUIbl U UX COCTUHCHUS

66. HoBrie MaTepuaisl ¥ TEXHOJIOTHU.
BemectBa u  Marepuaibl B
MOBCEHEBHOW HM3HM 4YeEJIOBEKa.
Xumusi U 370poBbe. beszomacHoe
WCIIOJIb30BaHME BEIIIECTB u
XAMUYECKUX PEeaKnil B OBITY

67. [Ipupoausie HWCTOYHHUKHU
YTIIEBOJAOPOIOB (yroub,
MIPUPOTHBINA ras, HE(Th)

MPOAYKTHl WX TepepaboTKu, HX
pOJIb B OBITY M IPOMBIIIIIEHHOCTH

68. OcHOBBI 9KOJIOTHUECKON
TPaMOTHOCTH. XHUMHUYECKOE
3arpsi3HEHNE OKpY>KaroIen

Cpenbl, MPEeAeNbHO JIOMyCTUMAs
KoHIeHTparus BemiectB - [1/1K).
Poxab XHUMHH B pCIICHUU
AKOJIOTHYECKUX TTPOOIIEM

OBILIEE KOJIMYECTBO YACOB IIO 68 7
ITPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Bri6epute 00s13aTeNIbHbIC YUCOHBIC MaTEPHATIBI
BsenuTte cBoif BapuaHT:




METOANYECKHUE MATEPUAJIBI J1JI51 YUUTEJISA

BBenure nanasie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

=

Poccwmiickas anmexTpoHHas mKkoja. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/

«Sunexc. YueOnuk» https://education.yandex.ru/home/
«AKmace» . https://www.yaklass.ru/

doxcdopn https://foxford.ru/about

«Cupuyc. Onnaiiny . https://edu.sirius.online

«MapkeTIuieiic 00pa3oBaTeJbHbIX YCJIYD)

«Anpekey, «1C», «Yun.py», «Ckaitenr», «Kogsapcy,
uzgatenbetBo «IIpocBemenue» u apyrue. https://elducation.ru/
10 «HuTepueTYpok» —. https://interneturok.ru/

11. O6pa3oBarenbHas miaThopma «JIekray . https://lecta.rosuchebnik.ru/
12. https://edu.skysmart.ru/

©ooNo WD

MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

Kon-
HanmeHoBaHue BO,

LUT.
ObOPYOAOBAHUE OBLUEINO HA3SHAYEHUA

Becbl nabopaTopHble 3NEKTPOHHbIE

[ocka ons cywku nocyabl

KomnnekT anekTpocHabxeHus

TepmMoMeTp 3NEKTPOHHbIN

Cron-nogbeMHuK nabopaTopHbIi

LLTaTnB yHMBEpCanbHbIn

OBOPYOOBAHUE ONA NPOEKTHOWU AEATENBbHOCTHU

JTabopaTopHbIN KOMMNEKC Ang y4ebHOM NPakTUYeCKOn N NPOEKTHON
AEATENBHOCTM MO XUMUN

MOOEJIN, KOJIJTEKLUUU

Habop mogenen atomMoB A5 COCTaBNeHNs MOAeSen Morekyn no
OpraHNU4yecKom 1 HeopraHM4YeCcKon XMMmnn

Habop mogenen kpuctannmyecknx peLweTok (anmas, rpaduT, xeneso,
KamMeHHasi Conb, Nnea, MarHum, meab, Yrnekucnbli ras, nog)
Konnekumsa «BonokHay

Konnekumsa «Metannbi»

Konnekuus «HedTb n NnpoaykTbl ee nepepaboTkmny

Konnekuus « TonnmuBo»

Konnekumns «4yryH n ctanb»

Konnekuusa «lNnactmaccbi»

Konnekuuns «llkana TBepaoctny

Konnekums « ANOMUHUA»

Konnekumsa «KameHHbIN yronb 1 NpoaykTbl €ro nepepaboTkmn»
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https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
https://pandia.ru/text/category/proektnaya_deyatelmznostmz/
https://pandia.ru/text/category/proektnaya_deyatelmznostmz/
https://pandia.ru/text/category/neorganicheskaya_hiimya/

[EEN

Konnekunsa «CTekno n n3genus u3 cteknar

Konnekunsa «MuHepanbl n ropHele nopobi» (48 Bnaos)
XUMUYECKUE PEAKTUBbI

Habop Ne1 C «Kucnotbi»

Habop Ne20 BC «Kucnotbi»

Ha6op Ne3 BC «LLieno4yn»

Habop Ne4 OC «Okcuabl MeTanmnoB»

Habop Ne5 OC «MeTtannbl» manbin

Habop Ne5 C «OpraHnyeckne BellecTsay

Habop Ne6 C «OpraHnyeckne BellecTBay

Habop Ne7 C «MuHepanbHble yaobpeHusa»

Habop Ne11 C «Conu ona geMoHcTpaumm onbIToB»

Habop Ne12 BC «HeopraHuyeckme BewecTBa Ansi AEMOHCTPALMOHHbIX
ONbITOB»

Habop Ne13 BC «["anoreHmabi»

Habop Ne10 OC«Cynbdatbl, cynbduTbl, Cynbdunabi»

Habop Ne17 C «HutpaTtbl» (Cc cepebpom)

Habop Ne18 C «CoegunHeHus xpoma»

Habop Ne19 BC «CoeanHeHnsa mapraHua”

Habop Ne21 BC «HeopraHuyeckume Bewecresa»

Habop Ne22 BC «HavkaTopbI»

Habop Ne24 OC «MaTtepuarnbi»

["optoyee onsa cnMpToBOK

NMEYATHbIE U JIEKTPOHHbLIE MOCOBUA

Tabnuua «lNepunoguyeckas cuctema XMMMYECKUX ANIEMEHTOB »
Tabnuua «PacTBOpMMOCTbL COMen, KUCNOT 1 OCHOBAHU B BOAE»
Tabnunua «OnNeKTPOXMMUYECKUI P HAaNPSXKEHUI MeTannoB»
KomnnekT Tabnuu, « XMMnsa B TEXHOIIOMMAX CENbCKOro X03aMcTBa»
KomMnnekT MHCTPYKTUBHbLIX Tabnumu No Xnmum

OcHoBbl xuMn4eckux 3HaHui. lNMpasuna nposeneHnst nabopaTopHbIX
paboT

MeToguyeckne pekomeHgaunmn no XMmum "Y4eHn4ecknumm aKCNepuMeHT ¢
ncnonb3oBaHMeM MUKponabopaTopum Ang XMMUYEeCcKoro akcnepumenTa" 1
(B OBYX YacTaXx)

ONEKTPOHHOE Nocobue No XM « XUMUYECKUIA IKCMEPUMEHT» 1

H
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OBOPYJIOBAHME J1JIsI IPOBEJEHUSA JABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIUM

NNTABOPATOPHASA NMOCYAA, MPUBOPLI U MPUHAANEXHOCTU ANA
YYEHUYECKOIO 3KCMNEPUMEHTA

MwukponabopaTtopusi 4nst XMMUYECKOro aKcnepumeHTa 15
JTabopaTopHbI KOMMNNEKT ANs Ha4anbHOro 0by4YeHMst XMMUK 15
JTabopaTopHas 6aHa ons y4EHMYECKOro aKkcnepnMeHTa 15
Becbl y4ebHble nabopaTopHble 9NEKTPOHHbIE 15
Habop no anekrpoxummm 15

Mpnbop ansa nony4eHnsi ra3os nabopaTopHbIN 15


https://pandia.ru/text/category/selmzskoe_hozyajstvo/
https://pandia.ru/text/category/laboratornie_raboti/
https://pandia.ru/text/category/laboratornie_raboti/

Habop n3 kepamuku n hapdgopa
Habop obopyaoBaHusa ang BoinonHenunsa MNA no xvumum
Habop onsa xpaHeHus peaktmsoB and NMA no xummnn

NABOPATOPHAA NOCYOA, NPNBOPbLI N OBOPYAOBAHUE ANA
AEMOHCTPALIUMA

BaHs komGrnHMpoBaHHasa nabopaTopHas
KomnnekT konb 4eMOHCTPauUMOHHbIX
Komnnekt mepHon nocyapl

Komnnekt nsgenum ns kepamuku n papdgopa
MarHuTHasa meluanka

Ha6op nocynbl n I'IpI/IHa)J,J'Ie)KHOCTeI7I an4a nposegeHnAa AeMOHCTPaUMOHHBLIX
OonbITOB

Mpunbop ansa nonyvyeHusi ra3oB (4EMOHCTPALMOHHBIN)
CnupToBKa EMOHCTpaLMOHHas

YcTaHoBKa 45151 NepEeroHkN BeLLecTB

XpaHunuiie aAng XMMUYeCcKnx peakTneos

15
15
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