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PaGouas nporpamMma yue6Horo npeamera « XvMmus» Ha ypoBHe OCHOBHOrO obiero obpasoBanus pazpaboraHa Ha OCHOBE

[TpumepHOil mporpamMmbl ydebHoro npeamera « Xumus» IIpumepHoil ocHOBHON 00pa3oBaTelbHONH NPOrpaMMbl OCHOBHOIO
o01iero obpa3oBaHus, 0OA00PEHHON pelIeHHEM (peepanbHOro y4eOHO-METOAUYECKOro 00beAMHEHHS 110 001IeMy 00pa30BaAHHKIO
(nportokost ot 08.04.15 r. Ne 1/15) B penaxuuu nportokona Ne 1/20 or 04.02.2020 denepanbHOro y4eOHO-MeTOAMYECKOTO
oObeMHenus 1o obieMy obpasoBanmio ¢ yuétom PaGodell nporpaMMbi BOCIHTAaHUS Cpe/iHero ofiero obpasoBaHus MbOY
«COILI Nel um. [epost Cosetckoro Cotosa I1.M. Ynpkuna r. Kanuuuucka CapaToBckoit 061acTi», yTBEpKAEHHOH NPUKA3oM N0
wikosie Ne 181-oc ot 22.06.2021 r.

Il1anupyeMble NpeJMeTHbIE Pe3yabTaThl 0CBOCHHs y4eOHOro npeamera:
XapaKTepu30BaTh OCHOBHbIE METO/IbI I03HAHMS: HAOJIIOIEHHE, H3MEPeHHE, IKCIIEPUMEHT;
OIMUCHIBATH CBOMCTBA TBEP/BIX, XUIKHX, [A3000pa3HbIX BELIECTB, BbIAEJIsIA UX CYLIECTBEHHbIE MPU3HAKK]

pacKpbIiBaTh CMbICI OCHOBHbIX XHMMHYCCKHX MOHATHN «aTOM», «MOJIEKYIIa», «XUMHYECKUN 3JIEMEHT», «IpoCTOC

BElLECTBO», «CJIOYKHOE BELIECTBO», «BAJICHTHOCTbL», « XUMHYECKas pCaKlua», HUCI10JIb3YA 3HAKOBYHO CHCTEMY XHUMHH;

pacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHsl MacChl BEILIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPHH;
pa3nuyaTh XMMUUYECKUe U (PU3HYECKHE SBIICHUS,

Ha3bIBaTh XUMUYECKHE DJIEMEHTHI;

OMpeIEeSATh COCTaB BELIECTB M0 UX (popMynam;

OTpe/IesisiTh BAIEHTHOCTh aTOMa JIEMEHTA B COC/IMHCHUSAX;

OTpeieNIsiTh TUIT XUMHUYECKHUX PEaKIUi;

HA3bIBAThL NPU3HAKK U YCJIOBHUS MPOTEKaHUSI XMMUUECKHX PEAKIHid;

BBISIBJISITH MPU3HAKH, CBUIETENLCTBYIOLIME O NPOTEKAaHUH XMMUYECKON PEaKLIUK MPH BbINOJIHEHUH XUMHUYECKOTO OMbITA;
cocTaBATh (hopMyibl OMHAPHBIX COEIMHEHUH;

COCTABJISATh YPaBHEHUSI XUMUYECKUX peaKLUi;

co0o1aTh npaBuiia 6e30MnacHoi padoThl MPH MPOBEJACHUH OTBITOB;

[0J1b30BaThCs J1ab0paTOPHBIM 000PYA0BAHUEM U NTOCY I0H;

BBIUUCIIATH OTHOCHTENIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MacChl BELLIECTB;



® BLIYHCIIATDH MAacCCOBYHO J0JIFO XUMHUYECCKOTI'O YIeMEeHTAa Mo ('.)OpMYIIe COCIHHEHHA,
® BbIYUCJIATH KOJIMYECTBO, o0beM WM Maccy BellecTBa 1o KOJIHYECTBY, 06'1)6&!}".. Macce€ peareHTOB HJIH NMPpOAYKTOR

PEAKLIHMH,;

’

XapaKTepu30BaTh (PU3MUECKUE U XMMUYECKHE CBOICTBA MPOCTBIX BEUIECTB: KMCIIOPO/1a U BOJOPO/IA;
1osy4arsb, cOOMpaTh KUCIOPOJ U BOJIOPO/I;

Pacrio3HaBaTh ONbITHBIM MyTeM ra3000pa3Hble BElIeCTBA: KHUCJIOPOJ, BOAOPO/I;

PacKpbIBaTh CMbICII 3aKOHa ABOrajpo;

PACKpPbIBATL CMBICII MIOHATHH «TENa0BOH 3 exT peaKuum», «KMOJISIPHBIH 00BEMY;

XapakTepu30BaTh (U3NYECKHUE U XUMHUYECKHE CBONCTRA BO/IbI;

PACKpBIBAThL CMBICI MOHSATHS KPACTBOPY;

BBIYHCJIATH MaCCOBYIO JIOJIFO paCTBOPEHHOTO BellecTBa B pacTBope;

IPUTOTOBIISITE PACTBOPKI C ONpeIe/IEHHON MacCcoBOM 10J1ei PacTBOPEHHOIO BELLECTBA;

Ha3bIBaTh COCIMHEHUs] U3YUYEHHBIX KJIACCOB HEOpPraHU4YeCKUX BELIEeCTR:

XapaKTepu3oBaTh (U3MUECKHE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJ1aCCOB HEOpPraHHYeCKHUX BEIIECTB: OKCHJIOB,
OCHOBAHUH, COJICH:;

OnpenesisiTh MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY KJIaCCy CO€IMHEHUI;

COCTaBJIATH (POPMYJIbI HEOPTraHUYECKUX COCAMHEHUH U3YYEHHBIX KJIACCOB;

IIPOBOZIUTE OMBITHI, MOATBEPXKAAIOIINE XUMUYECKHE CBONCTRA M3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BELLIECTB;
Pacrio3HaBaTh OMNBITHBIM MYTEM PAaCTBOPBI KUCJIOT M LIeJ0oUel 10 H3IMEHEHUIO OKPAaCKu HHJMKATOPa;

XapaKTepHU30BaTh B3aUMOCBS3b MEX¥AY KJlaccaMu HEOPraHUYECKUX COCIMHEHMIA;

packpbiBaTh cmbich [lepuonuueckoro 3akouna JI.U. Menpeneena;
OOBSACHATL (PU3UUYECKUIT CMBICI ATOMHOTO (ITOps1/IKOBOr0) HOMepa XMMHYECKOro JJIeMeHTa, HOMEPpOB I'PYIIIbI U MepHojia

B niepuonnyeckon cucreme J1.1. Menpeneesa:
® OOBACHATbL 3aKOHOMEPHOCTH M3MEHeHHs! CTPOCHHS aTOMOB, CBOWCTB JJIEMEHTOB B MNpejeinax MalibiX Mepuoa0B M

rJ1aBHBIX HNOArpymni;



XapaxkTepu3oBaTb XUMHUYECKHE 3JIEMCHTLI (OT BoJopoaa A0 KallbliMsi) HA OCHOBE MX IOJIOKCHHUS B ]'lC[JI-i(JIU-F—IBCKOﬁ

cucteme JILU. MeneneeBa 1 0COOEHHOCTEH CTPOEHUS UX ATOMOB;

COCTABIIATH CXEMBI CTPOEHHs aTOMOB TepBbix 20 31eMeHTOB nepuoaudeckoi cucremsl JLU. Menaeneesa;
PACKPbIBATH CMbICI MOHATUI: «XHUMHYECKas CBSA3bY», «NEKTPOOTPHUATEIBHOCTHY;

XapaKTepu30BaTh 3aBHCUMOCTb (PM3HUCCKUX CBOWCTB BEILECTB OT THIA KPUCTANTMYECKOH PEILICTKH;
OnpeaeNsTh BUJ XUMHUYECKON CBSI3NH B HEOPIraHMYECKUX COCAMHEHUSX;

N300pa’kaTh CXeMbl CTPOEHHUSI MOJIEKYJI BELIECTB, 00Pa30BAHHBIX PAa3HbIMH BU1AMU XMMUYECKHUX CBA3CH;

pacKpbiBaTb CMBbICH MOHSATUH «UOH», «KATHOH», «aAHHUOH», «IJIEKTPOJUTHI», «HEDJIEKTPOJIUTHI», «IJICKTPOJHUTHUYECKAs

JAUCCOLMaLUs», COKUCIIUTEN Y, «CTENEeHb OKUCI/IEHHA» «BOCCTAHOBHUTEJIbY, KOKHCJIICHHCY, «BOCCTAHOBJICHHEY

ONpeAensaTh CTereHb OKUCIEHUsI aTOMa 2JIEeMEHTa B COEIMHEHUH;

PacKpbIBATh CMBICT TEOPUHU JIEKTPOJIMTUYECKON JIMCCOLHALINY;

COCTABJIATh YPABHEHHUS IEKTPOIUTHUECKOM MCCOLIMALIMU KUCIIOT, LIEI0UeH, CONeH;

0GBACHSITH CYIIHOCTb MPOLIECCa HNEKTPOJUTUYECKON ANCCOLMALNM U PeakKLuil HOHHOro oOMeHa;
COCTaBJIATH MOJHbIE U COKpAILIEHHbIC MOHHBIE YPAaBHEHHsI peakLMi oOMeHa;

onpeseNsTh BO3MOKHOCTb MPOTEKAHUs PeakliMii HOHHOro OOMeHa;

MPOBOAUTH PeaKLMU, MOATBEPXKIAOLIME KaYeCTBEHHbIM COCTAB PA3/IMYHbIX BELIECTB,
OnpeeNsiTh OKUCIUTENb U BOCCTAHOBUTEIb,

COCTABJIATh YPABHEHHUS OKHCIUTE/IbHO-BOCCTAHOBUTEIbHBIX PEAKLIMHA;

Ha3bIBaTh (PAKTOPDI, BIUSIOILNE HA CKOPOCTh XUMHYECKOH PEeaKL1H;

KJAacCU(pUIMPOBATL XMMUYECKHE PEAKIMH MO Pa3indHbIM MTPU3HAKAM;

XapakTepH30BaTh B3aHMOCBS3b MEX/y COCTABOM, CTPOEHHWEM U CBOMCTBAMH HEMETAILIOB;
[POBOJUTH OINBITBI [0 [OJY4YeHHIO, COOMPAHMIO M H3YUEHMIO XWMHYECKHX CBOHCTB ra3o00pa3HbIX BELIECTB:

YIJIEKHUCJI0T0o ra3a, aMMHaKa;

pacrno3HaBaThb ONLITHBIM ITYTEM ra3006pa3Hble BeLIEeCTBa: yr‘J'IeI{HCJ'IbIITi ra3 1 aMMHak;

® XapaKTepHu30BaTb B3aMMOCBA3b MCHKY COCTABOM, CTPOEHHEM H CBOMCTBaAMH METaJlJIOB;



¢ HasblBaTb OpPraHMYecKHe BelIeCTBA [0 MX (opmysie: MeraH, sram. STWIICH, METaHOJI, STaHoJI, INTULEPHH, YKCYCHas
KHCII0Ta, aMHUHOYKCYCHAs KMCJIOTA, CTCApPUHOBAsH KMCJI0TA, OJICHHOBAS KMCJIOTA, IIIIOKO34:

® OLIEHMBATb BIAUSHHE XUMHYECKOrO 3arpA3HEHHS OKpYIKatOILEH cpe/ibl Ha OPraHu3M YellOBeKa;

® IPaMOTHO OOPALIATHCS C BELIECTBAMMU B MOBCE/IHEBHOM KHU3HH

¢ ONpeneiisiTh BO3MOKHOCTh MPOTEKAHHS peaKLMi HEKOTOPBIX MpeacTaBUTENeit OpPraHMYECKUX BELLECTB € KUCIIOPOJIOM,
BOZIOPOZIOM, METalIaMH, OCHOBAHHUSAMHU, I'aAJIOFeHAMMH.

BbinyckHuK noayunT BosmoskHoCTE HAYYHTbCS:

® BBIIBHTaTh M NMPOBEPATh HKCHEPUMEHTAIBHO MMIIOTE3b O XMMHYECKHX CBOMCTBAaX BELUECTB HA OCHOBE MX COCTABA M
CTPOCHHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEaKIIHHM, O XapaKTepe U MPOAYKTaX Pa3jiMuHbIX XHMUYECKIX peakuuii;

® XapaKTepu3OBaTh BELIECTBA O COCTABY, CTPOCHHIO W CBOHCTBAM, yCTaHaBJIMBATh NPUYHHHO-CIIECTBEHHbIE CBSI3H
MEXy IaHHBIMH XapaKTePUCTUKAMH BElLeCTBA,

® COCTaBIIATb MOJIEKYJISIDHBIE U MOJTHBIE HOHHBIE YPABHEHMUS 110 COKPALIEHHBIM HOHHBIM YPaBHEHHUSIM;

¢ NPOTHO3MPOBATH CMOCOOHOCTH BELIECTBA POSABJATE OKHMCJIMTE/IBHBIE MM BOCCTAHOBUTEBHBIE CBOHCTBA C y4yeTom
CTEMEHeH OKUC/IEHHUS HIEMEHTOB, BXOASILUNX B €10 COCTaB;

¢ COCTaBJIATL YPABHEHHUS peakimii, COOTBETCTBYIOLUMX T10C/I€I0BATEILHOCTH MpeBpaLieH il HCOPraHUYECKUX BEIIECTB
pa3InYHbIX KJIaCCOB;

¢ BBUABMTaTb W MPOBEPATH IKCIEPHMEHTANBHO THIIOTE3H O pesynbTaTax BO3JCHCTBUS pa3iMYHbIX (pakTopoB Ha
H3MCHCHHE CKOPOCTH XMMHMYECKOM peakiiu;

¢ UCIOJNB30BaTh NIPUOOPETEHHBIE 3HAHUS TS YKOTOTHUCCKH FPAMOTHOTO MOBE/ICHUs B OKPYKalOLLeH cpejie;

¢ HCHOJIB30BaTh NPHOOPETEHHBIE KIHOYEBblE KOMIMETECHINHH [IpH BBIMOJIHEHWH TPOEKTOB U y4eOHO-HCCIIe10BATEbCKHX
3aliat 1o u3y4eHHIO CBOHCTB, COCOBOB MOMyueH s 1 pacrno3HaBaHUs BEIECTB;

® 00BEKTHBHO OLICHUBATE HH(OPMALIMIO O BEIECTBAX U XUMHYECKUX npoueccax;

® KPUTHYECKU OTHOCUTBHCH K MCEB/IOHAYYHOH HMH(OPMaLNK, HeJ06POCOBECTHOI peKjliamMe B cCpeacTBaXx MacCoOBOM
MH(pOpMaLHK;

¢ OCO3HABATEH 3HAUCHHE TEOPETUUYECKHX 3HAHUMN 10 XUMHHU LTSI MPAaKTHYECKON JIEATeILHOCTH YelOBeKa;



® CO31aBaThb MOJACIIH H CXEMbI U1 PCLUICHHWA leCGHbIX W MO3HaBaTeJibHbLIX 3a/a4, ITOHUMAaTb HeOoO0X0AHMOCTh COOJTIOAeHHS
l'[pC'.IlFIHCElI—IHl\;I, npeajaraeéMbiX B HHCTPYKLHAX 1O UCMOJIB30BAHUIO JIEKAPCTB, CPC/ICTB OBITOBOM XMMMHU U Ap.

Coaepkanue y4eOHOro npeamera

B cucreme ecTeCTBEHHOHAYYHOIro 00pa30BaHMs XUMHUSI KaK yueOHbIM NpeiMeT 3aHMMAaeT BaXXHOe MEeCTO B MO3HAHWU
3aKOHOB NPUPO/bI, (POPMHUPOBAHMH HAYYHOH KAapTHHBI MHpA, CO31aHUM OCHOBbI XMMHYECKHMX 3HAHMH, HEOOXOAMMBIX s
OBCE/IHEBHOMN JXW3HM, HABBIKOB 3/I0POBOr0 M 0€30MacHOro JUls 4esIOBEeKa W OKpYJKaloLlel ero cpeibl o0pasa jKU3HH, a TaKKe B
BOCTIUTAHUU IKOJIOTHYECKON KYJIbTYPbI.

YCnemnHocTh W3y4eHusi XUMUH CBsi3aHa ¢ OBJIaJleHHEM XMMHYECKUM S3bIKOM, cOoOM0AeHHeM NpaBuil O6e30nacHoi paboThl
MPY BBITIOJIHEHUH XHMHYECKOTrOo JKCMEepHMEHTa, OCO3HAHMEM MHOIOYMCIIEHHbIX CBS3€M XMMHH C JIDyTMMH TpeMeTami
ILIKOJIBHOTO Kypca.

[Iporpamma BKJIFO4aeT B ceOsi OCHOBbI HEOPraHMYECKON M OpraHuuecKod Xxumuu. [J1aBHOM Heed Nporpammbl siBISICTCS
co3jaHue 0a30BOro KOMIUIEKCA ONOPHBIX 3HAHMH [0 XHMHH, BbIPaXKEHHbIX B (OpME, COOTBETCTBYHOLIEH BO3pacTy
00yyaroLMXCsl.

B cozepkaHuH JAHHOTO Kypca MpeJCTaB/ieHbl OCHOBOIMOJAralolue XMMHYECKUE TEOPETHYECKUE 3HAHHS, BKIIOYAOIINE
M3yuyeHHe COCTaBa M CTPOEHHs BEIECTB, 3aBMCUMOCTH MX CBOKMCTB OT CTPOEHMs, NPOrHO3MPOBaHHE CBOWMCTB BELIECTB,
MCCIeJOBAHUE 3aKOHOMEPHOCTEH XWMHYECKHMX MpeBpalleHH W MyTell ynpaBlieHHs WMHU B LEISX MOJY4YCHHUS BELLECTB H
MaTepuasnos.

TeopeTHUECKYKO OCHOBY H3YyuYeHHsI HEOPTaHMYECKOH XMMHM COCTaBIIsIeT aTOMHO-MOJIEKYIsIpHOe yueHue, [lepuoguueckuit
3akoH JI.W. MeHeneeBa ¢ KpaTKUMU CBEJIEHUSIMU O CTPOEHUU aTOMa, BHJIaX XMMHUYECKOU CBSI3M, 3aKOHOMEPHOCTSX MPOTEKaHHUs
XUMHYECKUX PEaKLUi.

B wu3yuyeHMM Kypca 3HAYUTENIbHAs POJIb OTBOJMUTCS XUMHUYECKOMY OSKCHEPUMEHTY: TNPOBEACHHIO TMPAKTHYECKHUX U
nabopaTopHbIX paboT, ONMUCAHUIO PE3yJIbTATOB YYEHHUECKOT0 IKCIIEPUMEHTa, COOIIOIEHHIO HOPM U NTpaBuIl 6e301acHoi paboThl
B XMMHYeCKOH abopaTopuu.

Peanuzauusi JaHHON IpOrpaMmbl B IpolLecce OOy4YeHHsl MO3BOJUT OOydyarOUIMMCs YCBOWThb KIIKOYEBbIE XMMHUYECKHE
KOMIIETEHIIMM U MOHATH POJib M 3HAYeHHEe XUMUU CPeaH APYTHUX HayK O MpUpoJe.



M3yuyenne npeamera «Xumus» B 4YacTe GopmupoBanus y 00ydarWMXCs HAy4HOrO MHPOBO33PEHHSl, OCBOCHWS
oOlIeHayYHBbIX METOM0B (HaOI0ACHHE, H3MEPEHHUE, JKCIEPUMEHT, MOJICIUPOBAHUE), OCBOEHHSI NPAKTHYECKOro MpUMEHEHUS
Hay'4HbIX 3HAHUH OCHOBAHO Ha MEXKNPEAMETHbBIX CBA3SX C npeaMeTamu: « buosorusy», «I"eorpagus», «Mctopusi», «Jlureparypa»,
«Maremaruka», «OCHOBbI 6€3011aCHOCTH KU3HEIEATETbHOCTH, «Pycckuii s3b1k», «Duszukan, « IKONOrus».

IlepBonayaibHble XUMHYECKHE NOHATHS

[Ipenmer xumun. Tena u BewectBa. OCHOBHBIE METObI MO3HAHMS: HABGIIOAEHHE, U3MepeHHe, dKCrepuMeHT. DusnueckKue
W XUMUYECKHUE ABNeHUs. HucTele BewtecTsa U cMecH. Criocobbl pasnenenus cMeceil. ATom. Monekyna. XHMHUECKHil SIEMEHT.
3HaKM XUMHYECKMX dlieMeHTOB. [IpocTble M ClNOXHbIE BellecTBa. BajeHTHOCTh. 3aKOH MOCTOSHCTBA COCTABA BELIECTBA.
Xumnueckue Gopmynbl. Mnaekcsl. OTHOCHTe IbHAS aTOMHAs U MOJIEKYJIsipHas Macchl. MaccoBas 104151 XMMHYECKOTO SJIeMEHTa B
COEIMHEHMH. 3aKOH COXpaHEeHHUs Macchl BeleCTB. XuMHUdeckue ypaBHenus. Kosdduimentsr. Venosus u MPU3HAKKU ITPOTEKAHUS
XUMUYECKUX peakuuit. Mok — einHuLa KoM4ecTBa BelecTsa. MonspHas mMacca.

Kucaopoa. Bogopon

Kucnopoa — xumuueckuii snement u npocroe Bewectso. O3on. Cocra Bo3ayxa. Gu3nyeckue U XMMHYECKHEe CBOMCTBA
kucnopofa. Ilonyuenne u npumenenue kuciopona. TemnoBod 3pdekT XUMHUecKHXx peakuuii. [loHsTHe 06 3K30- W
SHAOTEPMHUHECKUX peakuusx. Bogopon — xuMuueckuit sjieMeHT M npoctoe BemiecTBO. MU3nUecKHe W XUMMYECKMe CBOHCTBA
Bozopozia. Ilonyuenne Bonopoaa B naboparopuu. ITonyuenne Bojgopoaa B npombiineHHOCTH. [IpuMeHeHme BOZOPO/ia. 3aKOH
ABorazpo. Monsipublii 06bem rasos. KauecTBeHHble peakilM¥ Ha ra3oo06pasHble BellecTBa (kuciopos, Boaopoa). O0beMHbIe
OTHOLLUEHHS I'a30B [IPH XUMHUYECKUX peaKLUsX.

Boaa. PacTtBopni

Bona B npupose. Kpyrosopor Bozbl B npupose. ®usnyeckne u XUMUYECKHE CBOWCTBA BOBL. PactBopbl. PactBopuMOCTB
BELIECTB B BoJie. KoHLeHTpalius pacTBopoB. MaccoBasi 1015 paCTBOPEHHOIO BELIECTBA B PACTBOPE.

OcHoBHBIE K/IaCChI HEOPraHHYECKHX COeHHEHH

Oxcuasl. Knaccudukaims. Homenknarypa. ®@usudeckue cBoiicTBa OKCHIOB. XUMHYECKUE CBOHCTBA OKCHJIOB. [Tonyuenue
W npuMeHeHHe okcuaoB. OcHopanms. Kiaccudukauus. Homenknatypa. ®usuueckue cBoiictBa ocHoBamuit. [lomyuenue
OCHOBaHMH. XHMMHYECKMEe CBOWCTBA OCHOBaHuii. Peakuus ueitrpanuszaumu. Kucnorsi. Knaccudpuxaums. Homenxnarypa.
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Mdusuyeckue cpoiictBa kucnor.llonyuenue 1 npuMeHeHHe KHCIOT. XUMHYECKHE CBOHCTBA KHCIIOT. WUuaukaropsl. M3menenue
OKpackH MHAMKATOPOB B pasnuiHbix cpeaax. Conu. Knacendukanus. Homenknatypa. dusuyeckue cBoiictsa conei. lonyuenne
W rnpuMeHenne coseil. Xumuueckue cBoiicTa coneii. ['eHeTHueckas CBA3b MCK/Y KilaccaMH HEOPraHWYeCKHX COeAMHEHHUH.
[TpoGnema Ge30MacHOrO MCMONb30BAHUS BELIECTB M XUMHUYECKUX peaKuui B MOBCEAHEBHOM XU3HU. TOKCHUHbIE, IOplOYHe H
B3pbIBOONACHBIE BeLIeCTBa. bbiToBasi XUMUUECKash IPaMOTHOCTb.

Crpoeune atoma. [leprnonuecKkuii 3aK0H H NEPHOAHYECKAS CHCTEMA XHMHYECKHX 3JIEMEHTOB JI.A. MenpeJieeBa

Crpoenue aToma: sipo, sHepreTuyeckuii yposerb. CocTa sjpa aToMa: MPOTOHbI, nedtpoHsl. M3ortonsl. [leproanyecku
sakon JI.U. Menneneesa. Ileproauueckas cucrema xumuueckux anementos JI.HM. Menneneesa. @uU3MUYECKUI CMbIC] aTOMHOIO
(MOpsiIKOBOr0) HOMepa XWMHUYECKOro DJjieMeHTa, HOMepa TIpymnbl W MepHoaa nepuoanueckoil cucrembl. CTpoeHue
SHEpPreTHYeCKUX YpoBHeH aToMoB TMepBbiX 20 XHMHUYECKMX 3JIEMEHTOB nepuoauyeckoir cucrembl JL.U. Menaeneesa.
3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB aTOMOB XMMHUYECKHMX ODJIEMEHTOB M HX COEJIMHEHUI Ha OCHOBE IOJIOXKEHHUS B
nepuoanueckoit cucreme JI. M. Menzeneesa u ctpoenus aroma. 3nauenue Ilepruoamnueckoro 3akoHa JI.W. Menneneesa.

Crpoenne BemecTs. XHMHYECKAs CBAA3b

J1eKTPOOTPUILIATEBHOCT ATOMOB XMMUYECKHX djieMeHTOB. KoBaneHTHas XMMHYECKast CBA3b: HENOJApHAA W TOJspHAasl.
[ToHsiTHe O BOJOPOAHOW CBSI3M M ee BIMSHWM Ha (U3MYECKHe CBOWCTBA BELIECTB HA NPHUMEpPE BOBI. HoHHas CBs3b.
Merandeckas cBsi3b. TUMBI KPUCTATMUECKMX PELIETOK (aTOMHasi, MOJIEKyspHas, MOHHAs, MeTalinyeckas). 3aBUCUMOCTD
(GU3MUECKMX CBOMCTB BELECTB OT THIA KPUCTAUIMYECKOH PELIeTKH.

XHMHYECKHe peaKuuH

[ToHsiTME O CKOPOCTH XMUMHYECKOH peakuuu. Daktopbl, BIHAIOLIME HA CKOPOCTDH xumudeckoi peakuuu. lloustue o
katamusartope. Knaccupukauus XAMHYECKMX peaKiiil Mo pasiMuHbIM MPU3HAKaM: YHCITy W COCTaBy MCXOHBIX W TIOTYyHEHHbIX
BELIECTB, M3MEHEHMIO CTEereHel OKHMCJICHHMS aTOMOB XMMHUYECKHX DJJIEMEHTOB; MOTIOUICHUIO HWIM  BbIICJICHHIO SHEPTHH.
JNeKTPONMTHYECKAs JAMCCOLMALMS. DIEKTPONUTbL U HedeKTponuThl. MoHbl. KaTHOHBI U aHHOHBI. Peakuuu MOHHOrO OOMEHA.
YCI0BUsS MPOTEKAHUs peakuuii MOHHOro oOMeHa. DJIEKTPOIMTUYECKas JMCCOLHALHs KUCIOT, wenoved v coneil. CreneHnb
okucnenus. OnpeeseHre CTENeH! OKMCIIEHHUs] aTOMOB XUMHYECKUX 3JIEMEHTOB B COCTMHCHHUSIX. Oxkucnurens. BoccraHoBUTEND.
CyIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTENIbHBIX PEaKLUH.

Hemeraauabl IV — VII rpynn u X coeiHHEHHUS



[lonoxenue HemeTannoB B nepuoandyeckoll cuctemMe XuMHuecknx siementoB J|.M. Mengeneesa. Obume cBoiicTsa
HemeTan10B. l'anorensr: Qusuueckue u xumudeckue cpoiictBa. CoelMHEHMs FaJOreHOB: XIOPOBOIOPOL, XJIOPOBOIOPO AHAS
kucnora u ee conu. Cepa: pusnyeckue u xummuueckue cpoiicrBa. COeJIMHEHNSs CepPbl: CEPOBOAOPOL, CYIb(HIbI, OKCHIIbI Cepbl.
CepHas, cepHHCTas M CEPOBOJOPOAHAS KHCIOTHI M HX COJH. A30T: ¢usnueckre U Xumuueckue cpoicTBa. Ammuak. Conu
ammonust. OKcnipl a3ota. A3oTHas Kuciora v ee conu. ®ocdop: (usndeckne u xumudeckue ceoiictBa. Coennnenmus (ocopa:
okcun pocdopa (V), oprodochopHasi kucinora U ee conu. Yraepona: (GH3MUECKHe M XHMHUYECKHE CBOHCTBA. Annotponus
yrnepoja: anmas, rpaut, kapout, dynnepenst. CoeanHenus yriaepona: okcuabl yraepoaa (I11) u (IV), yroabhas Kuenora u ee
comnu. KpemHuii u ero coequHeHus.

MeTaniabl M MX COeIHHEHHS

[lonoxenne MeTannoB B MEPUOAMYECKOH CHCTEME XHMHUYECKHX 3JIEMEHTOB J.U. MenneneeBa. Merannsl B npupoje u
obuwe crnocobsl ux nonyuenus. O6ume dusnyeckue cBoiicTBa MeTawnoB. OBLIMe XUMUYECKHE CBONCTBA METAIIOB: peakuuu ¢
HEMETaJUIaMH, KUCIOTAMHM, COJISIMU. DNEKTPOXUMHUYECKUM psl HanpsikeHUN metayuioB. [llelouHble METAIBI U UX COeIMHEHMUS.
[llenounosemenbHble METAIBI U MX COEAMHEHHUS. AJIOMMHMIA. AM(DOTEPHOCTh OKCHAA M THApOKcHIa amomunus. XKeneso.
CoenuHenus xenesa 1 UX CBOMCTBA: OKCH/bI, FTMAPOKCH B M co kenesa (11 u [1I).

IlepBonayasibHbie cBeleHHsI 00 OPraHHYeCKHX BELIECTBAX

[lepBoHauanbHple CBEJCHHS O CTPOEHMM OPraHMYECKUX BELIECTB. YrieBoaopoabl: MeTaH, 3TaH, 3THJIeH. MCTOYHUKH
YrJI€BOJIOPOJIOB: NPUPOAHBIN ra3, HedTh, yroiab. Kuciopoaconepxaliine coeiMHeHUs: cIMPThl (METaHO, TaHOI, MJIMLEPHH),
KapOOHOBbIE KHUCNOTHI (YKCYCHasi KHCJIOTa, aMMHOYKCYCHasi KHCIIOTa, CTeapuHOBasi U OJIEMHOBAs KHUCJOTHbI). buomoruuecku
BA)KHbIC BELIECTBA: XKUPBI, IV1I0K03a, Oesikn. XuMuueckoe 3arpsisHeHHe OKpYIKatolLel cpefibl M ero MocieICTBHS.

Tunwel pacyeTHbIX 32124:

1. Beruncienne MaccoBoii 1011 XMMUYECKOT0 3J1eMeHTa 110 (hopMyJie COeIMHEHHUS.

YcraHosiienne npocreifieii (popMyIibl BELIECTBA O MACCOBBIM JI0JISIM XMMHYECKHX 2J1EMEHTOB.

2. Bbluuciienns o XUMHYECKUM YpaBHEHHUSIM KOJIMYECTBa, 00beMa, MacChl BELIECTBA 10 KOJINYECTBY, 00bEMY, Macce
peareHTOB MJIM MPOJYKTOB peaKitu.

3. Pacuer MaccoBo#i 11011 pacTBOPEHHOTO BeLECTBA B PacTBOPE.

[Ipumepuble TeMbl NpaKTHYECKHX paboT:



I JlaGopatopHoe o6opyaoBanue ¥ npuembl obpauenus ¢ Hum. llpasuna OesornacHoi paboTbl B XUMHYECKOH
gaboparopumu.
2. OuucTKa 3arpsA3HeHHON MOBAPEHHOM COJIH.

d

t

[Tpu3HaKu MpoTeKaHUs XMMUUYECKHX pPeaKi1i.

[TonyueHure KMCIOPOJA U U3YyUEHHE €r0 CBOUCTB.

[TonyueHue BOAOPOJA U U3YUEHHE €0 CBOMCTB.

[TpuroToBsieHHe pacTBOPOB C ONpe/ie/leHHONH MAacCOBOH N0NeH PACTBOPEHHOrO BELLECTBA.

PerieHre SKCepMMEHTAIbHbIX 3a/1a4 1o Teme « OCHOBHbIC KJIaCChl HEOPraHUYECKHUX COEIUHEHHUI».
Peakuuu HOHHOrO OOMeHa.

KauecTBeHHbIE peaKkliMi Ha HOHbI B pacTBOpE.

[TonydyeHue aMMUaKa 1 U3y4eHHe ero CBOMCTB.

[TosyueHue YIJeKUCIOro ra3a U u3y4eHHue ero CBOMUCTB.

Pellienue KCIepHMMEHTaIbHBIX 3aa4 1o TeMe «Hemertamnst [V — VII rpynm u ux COEIMHEHU.

ol ol =

Peuienue IKCIIEPUMEHTAIbHBIX 3a/1a4 no reme «MeTanjbl U UX COeAUHEHUSD?.

®opmbl 00yUHeHHs:
e (poHTasbHAs (OOLIEKIacCHas)
e rpynosas (B TOM yucie ¥ padbora B rnapax)

® YH/MBU/lyanbHas

TpaauuHOHHBbIE METOAbI O0yYeHHs:
e CIIOBECHbIE METO/IbI: Pacckas, 0bbsicHeHHe, Gecesa, paboTa ¢ yueOHHKOM, CO CIIPaBOYHOM JIMTEpPATypPOH.
e HarsiiHbIe METO/bI: HAOIOAeHUE, TPE3CHTALIMH.

e caMocTosiTe/bHas paboTa ¢ yueOHUKOM, pa3[iaTo4uHbIM MaTEepHaJIOM.
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DopmMbI KOHTPOJIS:
YcTHble popMbl KOHTPOIS:
® camonposepka 1no odpasiy
® B3aMMOIIpOBEpKa Mo obpasity
® OIpocC Mo napam
® XHMH4YECKasi BUKTOPHHA.
® TeopeTuyeckast pa3MHHKa
e 00WUIEeCTBEHHbBIN CMOTP 3HAHUM
® YCTHBIW MHAMBUAYAJbHBIN OMPOC
® YCTHBIN ()POHTATBHBIN OIMPOC

[Tucbmennsie Gpopmbr KOHTPOIIS
® XHUMHYECKUW JAUKTAHT.
® T[HUCbMEHHBIH (PPOHTANBHBIN ONpPOC
® KOHTPOJIMPYIOILUE CAMOCTOSATE/IbHbIE PAabOThI
® [IPOBEPOYHBIE CAMOCTOSITENIbHbBIE PA0OTHI
® KOHTpPOJIbHbIE pabOTHI.
Tunsl ypokos:
® YPOKH C rpynnoBbiMU opMaMu paboThbi;
® YPOKH B3aUMOOOYUEHUS yyallluXcs;
® YPOK M3Yy4YeHHs W MEPBUYHOIO 3aKperieHUsi HOBbIX 3HAHMI;
® YpPOK 0000LIEHHS U CUCTEMATH3ALIMK 3HAHUI;
® YPOK KOHTpOJISi, OLIEHKH M KOPPEKLIMW 3HAHUI yUalMXCSl;
® KOMOMHUPOBaHHbIN YPOK;
e j1abopaTopHble U MpaKTHYECKHEe PadOThI



OcHoBHbIE BH/IbI Y4eOHOH /1€ATEJILHOCTH

® OCO3HaBaTh €JIMHCTBO M LEJIOCTHOCThL OKPYIKalllero Mupa, BO3MOKHOCTH €I'0 MO3HABAEMOCTH H OOBSCHUMOCTH Ha OCHOBE

JIOCTHIKCHUH HayKH;

® [IOCTENEHHO BbICTPAUBATDH COOCTBEHHOE LEJOCTHOE MHPOBO33peHHE: OCO3HABATH HOTp66HOC'Fb H TOTOBHOCTE K
CﬁMOOﬁpﬁ?OBaHHlO, B TOM YHCJIC K B paMKax CaMOCTOSITENIbHOM 1S TEJIbHOCTH BHE 1LIKOJIbI,

® OLIEHUBATh JKM3HEHHBIE CUTYALMH C TOYKH 3peHUst Oe30MacHOro 0bpasa )KH3HU U COXpaHEeHHs 3[10pOBbS;
® OLIEHMBATh YKOJIOTHYECKHI PUCK B3aUMOOTHOIIEHUH YeJI0BEKa U MPUPO/IBI.

e (pOpPMHPOBATH HKOJNOrUUECKOE MbILLIEHHE: yMEHHe OLEHUBATh CBOKO JEATENLHOCTh W MOCTYNKH APYrHX JIOJEH C TOYKH
3PEHUsI COXPAHEHMS OKPYIKAIOLIEH Cpe/ibl - rapaHTa XKHU3HM U O1arononyyus nojei Ha 3emie.

e CaMOCTOsTENIbHO OBGHAPYXKMBATh U (POPMYJIMPOBATH YUeOHYIO NPodieMy, ONpeiesTh Lesb y4eOHOH AesTebHOCTH;

® BbLI/IBUT'aTh BEPCHUH pELIEHUA l'lpOﬁJ'lEMbl, OCO3HaBaTh KOHEYHbIU peE3yJjibTar, Bbl6HpaTb U3 MNpeJIoKEHHbIX W HCKATb
CaMOCTOSTCJIBHO CpEACTBA JJOCTHIKCHUA LICJIN,

® COCTaBNATH (MHAMBMIYAIbHO WK B FPYIIeE) MJ1aH pelieHHs npobiembi;

e paGoTasi N0 NJaHy, CBEPSTh CBOU A€HCTBUS C LIENBIO W, TP HEOOXOAMMOCTH, UCTIPABIISTH OLIMOKH CaMOCTOATEbHO;
e B JIMAJIOTe C YUUTENIEM COBEPLIEHCTBOBATh CAMOCTOATENBHO BHIPA0OTAHHbIE KPUTEPUHU OLICHKH.

e O6HapyxuBaeT ¥ GpopmynupyeT yueOHyIo 1podsieMy noja pyKoBOJCTBOM yUUTEIs.

e CTaBUT LeJIb JIeSITeJIbHOCTU HAa OCHOBE MOCTaBJIEHHOU l'lp06.ﬂeMbl " npegiiaraeT HECKOJbLKO Croco0OB ee JOCTUIKEHHUS.
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e CaMOCTOSITENTBHO aHAJIU3UPYET YCJIOBUA JOCTHIKEHHMA LIEJIH HAa OCHOBEC yL{'éTEl BbIJACJIEHHBIX YUYHUTEIEM OPHCHTHPOB jaercTBus

B HOBOM yL{CGHOM Marepuaje.

® [IAHUPYET pecypchl IS TOCTHKEHUS LIEIH.

e HasbiBaeT TPYJAHOCTH, ¢ KOTOPHIMH CTOJIKHYJICS MPH PELUCHUH 3a[a4H, U NpejlaraeT MyTH WX NpeofoseHns/ usderanus B

najnbHenIen 1eITeTbHOCTH.

e Ha3sbiBaeT TPyIHOCTH, ¢ KOTOPBIMH CTONKHYJICS MpH PEeLieHHH 3a]auu, ¥ NpeiaraeT myTH WX MPeofoeHns/ n3beranus B

JlajibHeH e nesTebHOCTU. BhINyCKHUK MOJYyUYUT BO3SMOXKHOCTb HAYUHThCS !

® CaMOCTOSTENIbHO CTABUTh HOBbIE yueOHbIe LeNIH U 3a/1a4H.

e CaMOCTOSTEIbHO CTPOUTD KU3HEHHbBIE IJIaHbl BO BPEMEHHOH MEPCIEKTUBE.

® [IpY [JIAHUPOBAHKH JIOCTH)KEHHS Lieield CAMOCTOSTEIbHO U aJIEKBATHO YUYHTBIBATh YCIOBUS U CPEACTBA UX JIOCTHIKEHUS.
® BBIJICNISITE ANbTEPHATUBHbIE CIIOCOOBI JOCTHIKEHHUS LIeJH M BbIGHpaTh Hanbonee 3¢pdeKTUBHBbIH Cr1oco0.

e Q/eKBaTHO OLEHMBATh CBOM BO3MOMKHOCTH JIOCTMIKEHHUS LM OINpeie/EHHON CIIOKHOCTH B pPasiuyHbIX chepax
CaMOCTOATEIbHON JIesTeJIbHOCTH. ® aHAJIM3UPOBATh, CPABHUBAThL, KiacCUDULMPOBaTh M 0000wWaTh (AaKTbl W SABJIEHHUS.

BbisiBasITD IIPUYHUHBI U CIIEACTBUA MPOCTHIX SIBJICHUH.

® OCYLUECTBJIATH CpPaBHEHHC, KJ'I&CCH(IJHK&LIH}O, CaMOCTOSTEIILHO BbIﬁHpaﬂ OCHOBAaHUA W KPUTCPHHU I YKa3aHHbIX

JIOrMYECKUX ONepaLui;
® CTPOMTB JIOFMYECKOE Paccyik/IeHHe, BKIIOUAIOLIee YCTAHOB/ICHHE IPUYMHHO-CIIEICTBEHHbIX CBSA3CH.
® CO3/aBaTh CXEeMaTHYECKHE MOJIEJIM C BbIJIEJIEHUEM CYILIECTBEHHbIX XapaKTEPHCTHK O0bEKTA.

® COCTaBJIATb TE3UCHI, pa3/IM4HbIE BUbI [1JIAHOB (.I'IPOCTbIX, CIIOYKHbIX H T.I'I.).
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e 1ipeoOPas3oBbIBaTh MHPOPMALIUIO W3 OJHOIO BUJIA B JIPYrok (Tabauiy B TEKCT 1 1ip.).

® YMCTh OlIpeaeadaTh BO3MOXHBIC HCTOYHHKH HEOOXOAIMMBIX CBeﬂeHHﬁ, MPOU3BO/IUTH MOUCK HH(]'JOPM&L[HH, aHaJIU3HpOBaThL M
OlIeHUBaTh €€ HAOCTOBEPHOCTD.

e OCYILECTBIACT PACUIMPEHHBIA MOUCK HH(OPMALIHH C HCIOJIB30BaHUEM pecypcoB Onbdanotek 1 Murephera.

e CunrbiBaeT MHPOPMALHIO, TIPEICTABICHHYIO C WCTIONB30BAHMEM paHee HeW3BECTHBIX 3HAKOB (CHMBOJIOB) MPH HAJIMYMHK
MCTOYHHKA, COAEepKALLEero UX TOJIKOBaHHE.

e Co3/1aeT MOJICNIM U CXEeMBbI JIJIS pELeHUs 3a/1a4.

e [IepeBoUT CII0KHYIO 110 COCTaBy MHPOPMALHMIO U3 IPapUUYECKOro WK CUMBOJIBHOTO MPE/ICTABICHNS B TEKCT U Hao0OopOT.
e YCTaHABIMBAET B3aMMOCBSI3b OIIMCAHHBIX B TEKCTE COOBITUH, ABJIEHHH, [IPOLIECCOB.

e YyacTByeT B MPOEKTHO- UCCIIEA0BATENILCKOH 1A TeJIbHOCTH.

e MPOBOANT HAGIIOJEHHE M SKCIIEPUMEHT M0/ PyKOBOACTBOM yuuTess. OcyiuecTBiser BbiOOp Haubosiee >(PPeKTUBHBIX
Croco00B pelIeHus 3a/1a4d B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

® flaeT ONnpeacICHUE MOHATUAM.

e yCTaHABJIMBAET NPUYMHHO-CIICACTBEHHbIE CBSI3U. 0000IIAeT MOHATHSI — OCYLIECTBIAET JIOHYECKYIO ONepalinio Nepexoa
OT BUJIOBbIX MPH3HAKOB K POIOBOMY TOHSTHIO, OT MOHATHS C MEHBLIMM 0OBEMOM K MOHATHIO € OOJBLINM 00BEMOM;

e OCYILECTBISIET CpaBHEHHE, KIACCHU(PUKALMIO, CAMOCTOATENBHO BbIOMpask OCHOBAHMA W KPUTEpUM JUIs YKa3aHHbIX
JIOMHYECKHX OMepaliiii. CTPOUTh K1acCH(UKALMIO HA OCHOBE JMXOTOMMYECKOTO Jie/ieHHsl (Ha OCHOBE OTPHLIAHMS) CTPOMTH
JIOruYecKoe paccyskaeHue, BKIIoYaloliee yCTaHOBICHHE MPUUUHHO- CIIEJCTBEHHBIX CBA3EH; OOBSACHSET SABICHHMS, NPOLECCHI,
CBSA3U M OTHOLUEHUS, BBISIBISIEMbIE B XOJ1€ MCC/ICA0BaHUS; OOBACHSET SIBJIEHUs, NPOLECCHI, CBSI3U U OTHOLUEHUS, BbISBISEMbIC
B XOJ€ MCCIEI0BaHHs; 3HAET OCHOBBI O3HAKOMHTENLHOIO YTEHHs; 3HAET OCHOBbI YCBAMBAIOLIErO HTEHWs.  Ymeer
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CTPYKTYPHPOBATh TEKCThI ( BLIICISCT IJIaBHOE H BTOPOCTCIIEHHOEC, I'VIaBHYIO UOCH TEKCTa, BbICTpAKWBACT MocnenoBaTe/IbHOCTh

OINKUCBIBAEMbIX COOBITHIA)

® CTaBUTH MPOOJIEMY, apryMEHTHPOBATH €€ aKTyalbHOCTb.

¢ CaMOCTOATEJIEHO MPOBOAUTDL MCCIIEI0OBAaHHE HA OCHOBE NPUMEHEHUS METO/I0B HAOJIIOIEHUS K YKCTIEPUMEHTA;
e Cobmogaet HOPMbI MyOIHUHOI peyHu U perjaMeHT B MOHOJIOTe M IUCKYCCHH.

® [lonb3yercst aneKBaTHBIMK PeYeBbIMHU KJTHILIE B MOHOJIOIE (myOMYHOM BBICTYILIEHUH ), AUAJIOTE, JTUCKYCCHH.
e hopmysiUpyeT coOCTBEHHOE MHEHHUE W NO3ULIMIO, apIYMEHTHUPYET UX.

e KoopauHUpyeT CBOIO MO3ULHUIO C MO3ULIUSIMHU MapTHEPOB B COTPY/IHUYECTBE MPH BbIPAOOTKE 00LIErO.

¢ YCTaHABIMBACT U CPABHUBAET PA3HbIC TOUKH 3PEHHUS, NPEXK/IE YEM NIPUHUMATH PELLIEHHs U JIeNaTh BLIGOD.

® CIIOPHT W OTCTAMBAET CBOIO MO3ULHIO HE BPaXAEOHBIM 17151 ONIOHEHTOB 0OPA30M.

® OCYLIECTBJISICT B3aUMHbBIH KOHTPOJIb U OKA3bIBAET B COTPY/IHHUUECTBE HEOOXOIMMYIO B3aUMOITOMOIILb.

® OPraHM30BBIBACT M IUIAHUPYET y4eOHOE COTPYAHMYECTBO C yUWTENeM M CBEPCTHHKAMM; ONPENeNsATh Leld W (GyHKLHU
Y4aCTHHKOB, CMIOCOOBI B3aHMOIEHCTBYSA; TIAHUPOBATH OBLIKE CMIOCOOBI PAGOTHI;.

® ymeer paboTaTh B IpyMnne — yCTaHaBIWMBaeT paboune OTHOLICHHS, (p(EeKTHBHO COTPYJHMYACT M CHOCOOCTBYET
NpO/LyKTUBHOH KOONEPALWK; WHTErpUpYeTcs B TIPYNIy CBEPCTHHKOB M CTPOMT MPOAYKTUBHOE B3aUMOJEHCTBHE CO
CBEPCTHUKAMH U B3POCIBIMH.

® YYHUTBIBATh Pa3Hbl€ MHEHUS U UHTEPECHI H 000CHOBBIBATH COGCTB@HH)’}O MO3HIIHIO;

Pacnpenesienne tem (6,10k0B) no KJaaccam
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Tembl [TpumepHOE KOJIMUECTBO 4acoB
Knace |
7 | Xumus B LIEHTpe eCTECTBO3HAHMUS | (11u4)
MaremaTtnka B XUMHUHU (10 4)
SIBneHus, npoucxoadilye ¢ BelecTBaMu (9 4)
Pacckasbl 110 XUMUM (54)
8 BBenenue (54)
ATOMbI XUMHYECKHX JIEMEHTOB (10 4)
[IpocTtbie BellecTBa (7 9)
CoenuMHeHUs XUMHUYECKUX 2JIEMEHTOB (144)
MN3meHeHus, NpOUCXOslIME C BELEeCTBAMHU (12u4)
[pakTukym | «Ilpocreline onepaiuu ¢ BELIECTBOMY (34)
PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB JIEKTPOJIUTOB (18u)
[TpakTukym 2 «CBo¥cTBa pacTBOPOB JIEKTPOJUTOBY (1 4)
9 Beenenue. O61as XapakTepuUCTHKA XMMHYECKHX IJEMEHTOB M XHUMHYecKuX | (12 4)
peakuuid. [lepuoauueckuit 3axkon u Ilepuoauueckas cucremMa XUMHUYECKHX
anemenToB JI. . Menjeneesa
MeTtaibl (20 1)
[Mpaktukym | «CBOHCTBA METAJIOB MU X COEIMHEHHI» (2 9)
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HemeTannbi | (22T{_)_' o
[IpakTukym 2 «CBoiicTBa COEJIMHEHHUI HEMEeTaJlIoB» (3 4) ) N
Kparkue cBeneHus 06 OpraHUYeCKUuX COENMHEHUAX (6 -':l_)- -
O6oG1ieHIe 3HaHMi 0 XMMUH 32 Kypc OCHOBHOIT wkobl. [Toarotoska k OI'D (5 u4)

D.eHVICOBa nO,El,ﬂl/IcaHO
LundpoBon

CBeTlaHa noamvceo:

[leHncosa CBeTnaHa

Anekca HO P Anekcanaposha
laTta: 2023.02.14

OBHa 11:09:59 +04'00
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