Pa6ouas nporpamma no xumuu 8 kiacc (2023-24 y.r., 2 yaca B HejjeJIi0)

ITosacHUTe/IbHAA 3aIIMCKa
Paboyast mporpamMma o XuMHH fifisi 8 Kjiacca cocTaB/ieHa Ha OCHOBe:
1.  ®epepanbHoro 3akoHa Poccuiickoit ®epeparpu «O6 obpasoBanuu B Poccuiickoii @epeparpn» ot 29.12 2012 r. Ne273 — @3.
2. Paboueli mporpammel npeimeTHod juHMM yuebHukoB I'. E. Pyzpsuruca, ®@. I'. ®enpamanHa. ®I'OC. Xumus. 8-9 kiaccel: mocobue pansi yuurenel obijeobpasoBaTenbHBIX yupexxjeHuid, coct. I'apa H. H., M.
«IIpocseljenue», 2011 r.;
3.ITosnosxeHus1 o paboueit mporpamme o ®I'OC MOBY SIerunsaunckas OOLLL, npuka3 Ne 112 ot 12.11.2015 .
4.YcraBa MOBY Hsrunbautckast OOILL, npotokosn 32 ot 13 oktsibpst 2015 T.
5. OcHOBHOI1 061jeobpa3oBaTe/IbHON MPOrpaMMBbl OCHOBHOTO obiiero obpasoeanus MOBY SIerumpanackas OOIL, nmprka3 Ne 112 or 12.11.2015 r. ¢ u3meHenusmu 1 jornonHennsmu POIla ot 16 Hosibps 2022 roga,
nipuka3 Ne993.
6.Yuebuuka: Pygsutnc I'. E., ®enpaman @. I'. Xumust. 8 kinacc. ®I'OC.: yuebHuK 11 061jeo6pasoBatenbHbIX yupexzaennii / Pygsuruc I. E. - M.: [Ipoceeienue, 2018 T..

Ieau oGyueHus ¢ yuemom cneyuguku yue6Hoz20 npedmema
OCHOBHBIE Yequn3yueH:s] XUMHUH HallpaB/IeHbl:

. Ha 0C80€eHUe 8adCHelllux 3HaHull 06 OCHOBHBIX MOHSTHSX U 3aKOHAX XMMUM, XUMUYECKOH CHMBOJIVKE;

. Ha 08/1a0eHuUe yMeHUsI MU Hab/TIo/jaTh XMMUUeCKye sIBIeHHs], TIPOBO/UTh XMMUUeCKH# SKCIIePUMEHT, IIPOM3BOAUTh PacueThl Ha OCHOBE XMMHUUECKHX ()OPMYJT BEILIIeCTB ¥ YPaBHEHHH XUMHYECKHIX peaKLyii;

. Ha paseumue TO3HaBaTe/bHbIX MHTEPECOB W MHTE/IEKTYalbHBIX CIIOCOOHOCTEH B Tpoljecce INPOBeAEHHs XUMMYECKOTO 3KCIEPUMEHTa, CaMOCTOSITE/IbHOTO IIPHOOpeTeHUsl 3HAaHWKM B COOTBETCTBMH C
BO3HHKAIOLIUMU KU3HEHHBIMHU [T0TPeGHOCTSIMY;

. Ha 80cnumaxue OTHOIIEHNS K XMMHUHM Kak K OJHOMY 13 (yHaMeHTa/IbHbIX KOMIIOHEHTOB eCTEeCTBO3HaHHS 1 3/IeMeHTY 00I1jeye/IoBeueCKO Ky IbTypbl;

. Ha npumeHeHUe NoayYeHHbIX 3HaHUU U yMeHull fijisi 6e301acHOro MCIoIb30BaHusl BEIIeCTB ¥ MaTepHasioB B OBITY, CeJIbCKOM XO3SICTBe U Ha IIPOM3BO/ICTBE, PellleHHs IPAKTHUeCKUX 3a/ja4 B [IOBCE/JHEBHOU XKH3HH,

npeaynpexxjeHus SIBJIEHUH, HaHOCALKUX Bpe/l 3J0PDOBBIO Ue/I0OBEKa U OKpYy»Karolliee cpeze.

3adauu oGyueHus.

OpHOM M3 BaKHEMIUMX 3a@u OCHOBHOTO 00Iero oGpa3soBaHus SIB/SETCS TOATOTOBKA OOYUAROLIMXCA K OCO3HAHHOMY ¥ OTBETCTBEHHOMY BBIOODY JKH3HEHHOTO W MPO(ECCHOHAIBHOrO MyTH. OGydYaroLyecs: JO/DKHBI HAYUUTHCS
CaMOCTOATE/IBHO CTABUTB LIEJIU U OTIPe/IeJIATH MY TH UX AOCTHKEHHS, UCTI0JIB30BATh IPUOBPETEHHBIN B LIKOJIE OMBIT B PeaslbHOU JKU3HH, 33 pPaMKaMK YueGHOTOo MpoLiecca.

XuUMuUS KaK yueBOHbIN MpejMeT BHOCHT CYIIECTBEeHHBIM BK/Ia/, B BOCIIMTAHHE U Pa3sBUTHe 0OYUAIOIMXCS; OHA TIPH3BAaHA BOOPYKUTh X OCHOBAMM XUMHUECKHX 3HAHWM, HEOOXOIUMBIX Ji/isl TIOBCEHEBHON KU3HH, 3a/I0KUTh (yHIaMeHT
A7s JaIbHEMIIero COBEPLIEHCTBOBAHKS TUX 3HAHMWIA, a TAKXKe CIIOCOBCTBOBATH GE30MACHOMY MOBEZEHHIO B OKpY’KatoLledl cpese W Gepe)XHOMY OTHOLIEHWIO K Heil. PasBUTHe IO3HABATENbHBIX WHTEPECOB B MPOLIECCE CAMOCTOATENBHOTO
nproGpeTeHUs: XMMHUIECKUX 3HAHUN 1 UCTIOJb30BAHME PAa3/INUHBIX MCTOUHMKOB UH(OPMALUY, B TOM UKC/IE KOMITBIOTEPHBIX.

Bocruranue y6exIeHHOCTH B TIO3UTHBHOMN POJIM XUMUM B KU3HU COBPEMEHHOTO 0011|ecTBa, HeOBXOMMOCTH XMMHUYECKH IPAMOTHOTO OTHOLIEHHSI K CBOEMY 3[0POBbIO U OKPYIKatoLLe cpejie.

L NINTAHWPYEMBIE PE3YJIBTATBI OBYYEHWA,

Yuawutics 8 knaccanayuumes:
. OIKCHIBATh CBOWCTBA TBEP/IBIX, JKU/IKHMX, ra3000pa3HbIX BEILeCTB, BhIJESI UX CyILeCTBeHHbIe MPU3HaKH;
XapakTepu30BaTh BeljeCTBa 110 COCTaBy, CTDOEHHUIO U CBOﬁCTBaM, yCTaHaB/IMBATh IIPUYUHHO-C/IeICTBEHHbIE CBA3U MEXY AaHHBIMU XaPAKTePHUCTHUKAMH BelleCTBa,;
PaCKpBIBAaTh CMBIC/T OCHOBHBIX XUMHUUECKHX MOHATHI: aTOM, MOJIEKY/a, XUMHUYECKUI 3/IEMEHT, IIPOCTOE BELeCTBO, CJIOKHOE BELIeCTBO, BaJIEHTHOCTb, UCIIO/Ib3Ysl 3HAKOBYIO CHUCTEMY XHMHU;
I/I306pa)KaTb COoCTaB npocreﬁmnx BeIeCTB C ITIOMOILBI0 XUMHWUYECKHUX (I)OpMyJ'I U CyHHOCTb XMMHYECKHUX peaKL[I/Iﬁ C IMTOMOIIBIO XUMHUUYECKHUX ypaBHeHHﬁ;
BBIYKC/ISITH OTHOCUTE/IbHYIO MOJIEKYJ/ISIPHYIO U MOJISIDHYIO MacChl BELIIECTB, a TAK)Ke MACCOBYIO [JO/IF0 XUMHUUECKOT0 3JIEMEHTa B COeJUHEHUSIX;
CpaBHUBATh I10 COCTAaBy OKCH/bI, OCHOBAHMS, KUC/IOThI, COJIU;
KJlElCCI/I(l)I/II_[I/IpOBElTb OKCHbI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI ¥ COJIM — IO COCTAaBY,
OITMCBIBATH COCTAB, CBOMCTBA U 3HaUeHHe (B IPUPOJe U ITPAaKTHUEeCKOH esTe/IbHOCTH Ue/loBeKa) IPOCTHIX BelleCTB — KUCIOpo/a M BOAOPOJa;
AaBaTb CPABHUTE/IbHYIO XaPAKTePUCTUKY XUMHUYECKHX 3JIEMEHTOB U Ba)KHEHUIIINX COeAI/IHEHHﬁ €CTeCTBEeHHBIX CeMEHCTB 11€/I0YHBIX METa/IJIOB U ra/IOr€HOB;
T10/Tb30BaThCs1 J1abopaTOpHBIM 060pPYAOBaHHEM U XUMUUECKOH MOCY0H;
. TPOBO/IUTH HEC/IOXKHBIE XUMHUUECKHE OTBIThI ¥ Hab/TIo/IeHust 3a H3MeHeHHeM CBOMCTB BEIIeCTB B MPOLIECCe WX MPeBpallleHHii; COO/II0/aTh MpaBria TeXHUKK 6e30MacHOCTH TIPY MTPOBeIeH|H HAO/TF0IeHHIA 1 OTTBITOB;
. pa3nyaTh SKCIIepUMEHTaIbHO KUC/IOTI U LeI04H, T0Jb3YsICh MHAMKATOPaMH; 0CO3HaTh He0OX0AUMOCTb CobIro/ieH s Mep 6e30MacHOCTH NP 00palljeH!H C KUC/IOTaMU U LIieI0YaMu.
Yuawutics 8 kaaccanonyuum 803MOHCHOCMb HAYYUMbCS:
. IPaMOTHO 06palaThCs C BELeCTBAMY B TOBCEJHEBHOW JKU3HH;

o 0CO3HaBaTh HEOOXOAMMOCTB COO/IOIeHHS TPAaBUJT SKOJIOTHUeCKH 6e30MacHOro MOBe/leHHst B OKPY>Katolilel IPUPOAHOH cpefe;
. TIOHMMAThb CMBIC/T 1 He06X0JUMOCTh COBITHOIeHHsI TIPeATIMCaHuUH, TIpe/ylaraeMblX B MHCTPYKLMSIX 110 MCTI0/Ib30BaHHIO JIEKapCTB, CPeCTB ObITOBON XUMUH U JID.;
. HCII0/Ib30BaTh PHOOPEeTeHHbIe K/IFOUeBble KOMIIETEHTHOCTH MPH BBITIOJIHEHNUH MCCIej0BaTe/IbCKUX TIPOEKTOB 0 W3yUYeHHI0 CBOKCTB, CIIOCOOOB OJTyUYeHHst ¥ paclio3HaBaHHsl BELeCTB;

. pa3BHUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, MCTIO/b3Ys CPeJICTBA YCTHOTO ¥ MMUCbMEHHOTO OOIIIeHHs], TIPOSIBIISITh TOTOBHOCTb K YBa)KEHUIO MHOM TOUKH 3peHHsl IPY 06CY)K/IeH!H Pe3y/IbTaTOB BBITIOJTHEHHOM paboThl;
. 00BEKTHUBHO OLieHHBaTh MH(POPMALIMIO O BelleCTBaX M XMMHUUECKHX MPOLieccax, KpUTHUEeCKH OTHOCUTBCS K IICEeBJOHAYYHOH MH(OpPMAaL{iH, HeJoOpOCOBECTHOM peK/iame, Kacarol{elcsi HCII0/Ib30BaHMsI Pa3/IHUHbBIX BEIeCTB.
IleproguyecKHii 3aK0H U epHoANYecKasi CHCTeMa XHMH4YecKHX 3/ieMeHToB /I.W1. MenpeneeBa. CTpoeHHe BelljeCTBa.



Yuawutics 8 knacca Hayyumcs:
J K/IacCU(ULIMPOBaTh XUMUYECKHE 3/IeMEHTh] Ha MeTaJl/Ibl, HeMeTaJl/Ibl, 3/IEMEHTbI, OKCU/IbI ¥ THAPOKCH/bI KOTOPIX aM()OTepHBI, U MHEPTHbIE 3/IeMeHTHI (Ta3bl) [J1s1 0CO3HAHMSI BAXXHOCTH YIIOPS0UEHHOCTH HAayUHbIX 3HaHUH;
. PacKkpbIBaTh CMBIC/ Teprorveckoro 3akoHa [1.V1. Menyieneesa;
J OMNMCHIBATH U XapaKTepH30BaTh Tab/IMuHy0 (GOPMy eproUIeCcKOii CHCTeMbI XMMHUUECKUX 3/IeMEHTOB;
. XapaKTepH30BaTh COCTaB aTOMHBIX siflep ¥ pacripe/ieieHre ic/ia 371eKTPOHOB M0 3/IEKTPOHHBIM CJIOSIM aTOMOB XMMUUECKUX 3/IeMEeHTOB MaJlbIX NepHUO/0B TIePUOANYECKOI CHCTEMBI, a TaKKe Kalus U KasbLus;
pas/IMyaTh BU/BI XMMUUECKOH CBSI3M: NOHHYIO, KOBA/JIEHTHYIO MOJISIPHYHO, KOBa/IEHTHYIO HEIOJ/ISIPHYIO M MeTa/l/INUecKyHo;
1300pakaTh 371eKTPOHHEIE (HOPMYJIbI BellleCTB, 00pa30BaHHBIX XMMHUUECKUMH CBSI3sIMU Pa3HOTO BU/IA;
BBISIB/ISITH 3aBUCHMOCTb CBOMCTB BeIL|eCTBa OT CTPOEHHs er0 KPUCTA/UTMUeCKOH pellleTKH (MOHHOM, aTOMHOM, MOJIEKYJ/ISIPHON, MeTa/l/InuecKoit);
XapaKTepH30BaTh XMMHUYECKHE 37IEMEHThI U UX COe/IHEHNsI Ha OCHOBE IT0JIOXKEHHST 3JIEMEHTOB B NEePUO/ITYECKOI CUCTeMe U 0COOEHHOCTeH CTPOEHHst UX aTOMOB;
ONUCHIBaTh OCHOBHBIE TPeANOCHIIKY OTKPBITHs [I.V. MeH/ie/1eeBbIM 1IepUOMUECKOr0 3aKOHA 1 NePHOANYeCKOH CHCTeMbl XMMHYECKHX 3/1eMEHTOB U MHOr000pa3Hy0 Hay4HYIO flesiTeJIbHOCTb YUeHOro;
XapaKTepH30BaTh HayuHOEe 1 MUPOBO33PEHUECKOe 3HAUeHHe NepHOMUeCKOro 3aKOHa 1 epUO/IMYeCcKOil CUCTeMbl XUMUUECKUX 31eMeHToB [I.W. MeHzeneeBa;
0CO3HABaTh HAayuYHbIE OTKPBITHS Kak Pe3y/bTaT JJIMTeIbHbIX Hab/IF0IeHNH, OIBITOB, HAYUHOH TI0JIEMHKH, TTPE0/I0IEHHUS TPYAHOCTEH 1 COMHEHHUH.
Yuawutics 8 knacca nosayyum 603MO*CHOCHb HAYyUUMbCS:
. 0CO3HaBaTh 3HaueHKe TeOpeTHUeCKNX 3HaHWH /11 TPaKTUYeCKOH JiesTe/TbHOCTH Ye/loBeKa;
. OTMCBIBATh U3yUeHHble 0OBEKTHI KaK CHCTEMBI, TPHMeHsIs IOTUKY CUCTEMHOTO aHa/In3a;
. TIPUMEHSITh 3HAHUSI 0 3aKOHOMEPHOCTSIX IIePHO/INUeCKOM CHCTeMbl XMMUYECKHX /IeMeHTOB 7l 00bsICHeHHs ¥ TIPeZIBH/IeHNs] CBOICTB KOHKPETHBIX BeIl|eCTB;
. pasBUBaTh MH(MOPMALIOHHYIO KOMIIETeHTHOCTb [TO0CPEe/ICTBOM YIiyO/ieHusl 3HaHUH 06 UCTOPHM CTaHOB/IEHUS] XUMUYECKOH HayKH, ee OCHOBHBIX MOHSITHI, ePUO/JMYeCKOro 3aKOHa KaK OJJHOTO U3 Ba)KHEHIIINX 3aKOHOB TIPUPO/bI, a
TaKKe 0 COBPEMEHHBIX JIOCTIDKEHHUSIX HayKU U TEXHHUKU.
IInanupyembie pe3ys1bmamsl peanusayuu npozpammbl «Popmuposanue YY/I» cpedcmeamu npedMema Xumuu:
JIN4YHOCTHBIe YHHBepCa/IbHbIe YueOHbIe JeiicTBUsA
Yyamuiics 8 knacca Hay9IUTCS:
* BBIDOKEHHOH YCTOMUMBOI yuebHO-M03HaBaTeIbHON MOTHBALIMKM M MHTEpeca K yYeHHIO;
* FOTOBHOCTH K CaM000Pa30BaHKI0 U CaMOBOCITUTAHHIO;
* a7leKBaTHOM MO3UTHBHOM CaMOOLIeHKH U SI-KOHIIeNLINH;
* KOMIIETEHTHOCTH B peaM3aljii OCHOB TPa)kJaHCKOW W/IEHTHYHOCTH B MOCTYTIKaX U [|esTe/IbHOCTH;
* MOpa/IbHOTO CO3HAHUsI HA KOHBEHL|OHA/IbHOM YPOBHe, CIIOCOOHOCTH K pellleHHI0 MOPa/IbHbIX /J1/IeMM Ha OCHOBE y4€Ta MO3ULIMK yYaCTHUKOB [M/IEMMbI, OPUEHTAL{M Ha MX MOTHBBI U UyBCTBA; YCTOMYMBOE C/Iel0BaHKe B TIOBeJJeHUH
MOpasIbHBIM HOPMaM ¥ 3THYeCKUM TpeOOBaHHSIM;
* SMIIATHHU KaK OCO3HaHHOTO MOHMMAHUsI M COTIePe)KUBaHHsl UyBCTBaM JIPYTHX, BbIPaXKArOILeHCsl B MOCTYIIKAX, HallpaB/IeHHbIX Ha TIOMOLIb 1 obecrieueHye 6/1arononyyus.
Pery/iaTHBHbIE YHHBepPCA/IbHbIe YueGHbIe AefCTBUs
Yyamuiics 8 knacca Hay9IUTCS:
* L]e/IeN0JIaraHuIo, BK/IIOUasi TOCTAaHOBKY HOBBIX LieJiel, peoOpa3oBaHye MPaKTUUeCKOH 3a/jauil B TIO3HABATe/IbHYIO;
* CaMOCTOSITe/IbHO aHA/M3MPOBATh yC/IOBHUS OCTIDKEHMS Lje/d Ha OCHOBE YUéTa Bbl/|e/IeHHBIX YUMTe/leM OPHEeHTHPOB AeHCTBYsI B HOBOM yueGHOM MaTtepuare;
* IVIAaHUPOBATH ITyTH JOCTIDKEHHS LieJiel;
* yCTaHaB/IMBATh LieJIeBble IPUOPUTETHI;
* yMeTb CAMOCTOSITe/IbHO KOHTPOJIMPOBATh CBOE BPeMsl U YIIPABJISTh UM;
* TIPUHHMATB pellleH!st B IPO6IeMHO# CUTYALMK Ha OCHOBE I1eperoBOpOB;
* OCYILIECTB/IATh KOHCTAaTUPYIOLMH 1 MPeJBOCXUILAIOLINK KOHTPOJIb MO Pe3y/IbTaTy U 10 crocoby AeHCTBHUS; aKTyalbHbI KOHTPO/Ib Ha YPOBHE MPOM3BOJIBHOTO BHUMAaHMS;
* /IeKBaTHO CAMOCTOSITE/IbHO OLieHUBATh NPABU/IBHOCTb BBIMOJIHEHUS [eHCTBUsS M BHOCUTH He0OXO/MMble KOPPEKTHBBI B UCIIO/IHEHKE KaK B KOHLIe [eHCTBUs, TaK U 110 XO/y ero peanu3aljyy;
* OCHOBaM TIPOTHO3UPOBAHNMA KaK NpeABHeHnst OyAyIx cOOBITHIA 1 Pa3BUTHS ITPOIiecca.
Yuawutics 8 knacca nosmyuum 803MO*CHOCHb HAYUUMBCA:
* camocmosmenbHO CMagumMb Ho8ble yuebHble yeau u 3a0auu;
* NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80 BDeMEeHHO21l nepcnekmuse;
* NpU N1AHUPo8aHuu docmudiceHus yeneli CAMOCMOAMENbHO, NOAHO U A0eK8AMHO YHUMbI8AMb YCA08US U Cpedcmea Ux 00CMUNMCEHUs];
* 8bl0e/IsiMb A/bMepHamueHble cnocobbi 00CMUMNCEHUs Yeau U 8bibupams Haubonee 3¢phekmuaHbliii cnocob;
* OCHO8AM camopezynsyuu 8 yuebHOl U no3HasamenbHoU desimenbHOCMU 6 (pOpMe OCO3HAHHO20 yNnpasneHUsi C6OUM NogedeHUeM U 0esimenbHOCMbIO, HaNpasaeHHOl Ha 00CMuiCceHUe NOCMAsAeHHbIX yenell;
* oCyujecmesnsimb N0O3HA8AMebHyIO pepeKculo 8 omHoweHuu delicmeull no pewleHUro yuebHbIx U NO3HA8AMebHbIX 3a0ay;
* adekeamHo oyeHusamb 00seKMuUeHyl0 mpyoOHOCMb Kak Mepy hakmuueckoeo uiu npednonazaemoz20 pacxodd pecypcog Ha pewleHue 3a0aqu;
* a0eK8amHo OYeHUBAMb C80U BO3MOHCHOCTU OOCMUNCEHUS Yeau onpedenéHHOl CI0HCHOCMU 8 PA3AUUHbIX c(hepax camocmosimenbHoU OesimeabHOCMU;
* OCHOBAM CAMOpe2yAYuUU SMOYUOHA/IbHBIX COCMOSTHULL;
* npunazams 60se6ble yCuaus U npeodonegams mpyOHOCMU U Npensimcmeus Ha nymu docmudiceHust yeneil.
KoMMyHHKaTHBHbIE YHHBEpPCA/IbHbIE YueGHbIe AefiCTBUS
Yuaumiics 8 Kiacca HayuuTcs:
* YUUTBIBaTh Pa3Hble MHEHHs X CTPEMUTHCS K KOOP/MHALIMK PAa3/THUHbIX TIO3ULIMIH B COTPYAHUYECTBE;
* hopMynpoBaTh COOCTBEHHOE MHEHNe W MO3ULIO0, apTYMeHTHPOBATh M KOOPANHUPOBATH eé C TIO3WLIMAMYU MTapTHEPOB B COTPYAHUYECTBE TPU BBIPAOOTKe OOIIero pelreHus B COBMECTHOH [iesTe/TbHOCTH;
* yCTaHaB/IMBaTh ¥ CPaBHHUBATh Pa3Hble TOYKHU 3PEHMS, TIPeX/ie YeM NPHHUMATh PelLleHus U [ieaTh BbIOOp;



* apryMeHTHpOBaTh CBOIO TOUKY 3PeHMs, CTIOPUTh U OTCTAaUBaTh CBOIO MO3MLUIO He BPaXKAeOHBIM /IS OTMIOHEHTOB 00pa3oM;

* 33/1aBaTh BOIPOCHI, HEOOXO/UMBIe /15l OPraHu3aLuy COOCTBEHHOM JiesiTe/IbHOCTH M COTPY/JHUUECTBa C MapTHEPOM;

* OCYILIECTB/IATH B3aUMHBI KOHTPOJIb 1 OKa3bIBaTh B COTPYAHHUUECTBE HEOOXOMMYIO B3aHMOIIOMOLLIE;

* a/IeKBaTHO MCIIO/Ib30BATh Peyb /i/Isl T/IaHUPOBaHUs U PETYJISILN CBOEH JlesTe/TbHOCTH;

* a/IeKBaTHO HCIO0/Ib30BaTh peueBble CPe/ICTBA /15l PeLleHHst Pa3TMUHbIX KOMMYHHKAaTHBHBIX 3a/ja4; B/1a/ieTh YCTHOM U MMCbMEHHOH peublo; CTPOMTh MOHOJIOTMUECKOe KOHTEKCTHOE BbICKa3bIBaHME;

* OpPraHM30BBIBATh U [UIAHUPOBATh y4eOHOe COTPYAHUUECTBO C YUHTEIeM U CBEPCTHHUKAMH, OTPeZesIsiTh LieJn U GYHKLMK yYaCTHUKOB, CIIOCOOb! B3aMOJAEHCTBYS; I/IaHMPOBaTh 061jue criocobs! paboTsr;

* OCYIIeCTB/IATh KOHTPOJIb, KOPPEKLIHIO, OLIEHKY JeHCTBUII MapTHEPA, yMeThb yOe/jaTh;

* paboTath B IpyIie — yCTaHaB/IUBaTh paboure OTHOLIEHHs], 3O (PeKTUBHO COTPYJHUYATh U CIOCOOCTBOBATH NPO/YKTUBHOW KOOIepaLji; MHTerPUPOBAThLCsl B IPYIIY CBEPCTHUKOB M CTPOUTH NPO/YKTUBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMHU
1 B3pOC/IBIMH;

* OCHOBaM KOMMYHHKaTHBHOI pedieKChH;

* HICII0/Ib30BaTh a/jeKBaTHbIE SI3bIKOBbIE CPeZICTBA JJIst 0TOOpa)keHHUst CBOMX UYBCTB, MBIC/IEH, MOTHBOB 1 IIOTPeOHOCTe;

* otobpaxathb B peun (onucaHue, 00bsICHEHNE) COfiep)KaHHe COBepILaeMbIX eliCTBUI Kak B (hopMe IPOMKOH COLMaTM3UPOBaHHON peuH, Tak U B (hopMe BHYTpPeHHe#t peun.

Yuawutics 8 knacca nosayuum 603MONHCHOCb HAYUUMbCA:

* yuumbI8amb U KOOPOUHUPOBAMb ONMIUUHbIe OM cO6CMEeHHOLl no3uyuu opyaux adeli 8 compyoHuuecmee;

* yuumbleamb pasHble MHeHUsl U UHMepechl U 060CHO8bIBAMb COOCMBEHHYIO NO3UYUIO;

* NOHUMAMb OMHOCUMEeALHOCMb MHEHULl U N00X0008 K pewleHuro npobembl;

* NPOOYKMUBHO paszpewiams KOHGAUKMBL HA OCHOBe yuéma UHmepecos U no3uyull 8cex yuaCmMHUKOB, NOUCKA U OYeHKU a/1bMmepHamueHbIX cnocoboe paspeleHust KOHPAUKMOB; 00208apusambCsi U npuxooumb K obujeMy peweHuro 8 COBMecmHoll
OesimenbHOCMU, 8 MOM YUCAE 8 CUMYyayuu CIMOAKHOBEHUs! UHMepecos;

* 6pamb Ha cebs uUHUYUAmMuUBy 8 OpeaHU3ayUU coeMecmHoz2o delicmaust (0en0goe Audepcmeo);

* 0Ka3bl8amb NoAOepIICKy U codelicmeue mem, om Ko2o 3agucum docmudiceHue yeau 8 CoeMecmHoll dessmenbHOCMU;

* 0Cywecme/isimb KOMMYHUKAMUGHYIO peh/eKCuio Kak 0CO3HaHue OCHOBAHUL cobcmeeHHbix delicmeutll u Oelicmeutil napmHxépa;

* 8 npoyecce KOMMyHUKAyuu 00CMamo4HO MOYHO, N0C1ed08amebHO U NOAHO Nepedasams NApMHEPY He0bX0OUMyH UHOpMayuro Kak opueHmup 045 nocmpoeHus oelicmeust;

* gcmynamb 8 0uas02, a Makice yuacmeogams 8 Ko/a1eKmugHoM 00cyxcOeHuu npobiem, yuacmeosams 8 OUCKYCCUU U ap2yMeHmupo8ams C80H0 NO3UYUio, 81ademb MOHO02UYECKOU U 0uano2u4eckoll popmamu peyu 8 CoOomeemcmeuu ¢
2pamMmamu4eckumMu U CUHMAaKCU4ecKUMU HOpMamu pOOHO20 SA3bIKA;

* 1e008aMb MOPAILHO-3MUUECKUM U NCUX0A02U4eCKUM NPUHYUNAam obuwjeHust u compyoHUYecmea Hd OCHOB8e y8aXCUMeNbHO20 OMHOWEHUS K NAPMHEPAM, BHUMAHUSL K AUYHOCMU Opy2020, A0eK8amHO20 MeXCAUYHOCMHO20 80CNpUsAMUs,
20MOBHOCMU A0eK8AMHO peazuposamb Ha HyHcObl Opy2uX, 8 YaCMHOCMU OKA3b18AMb NOMOWb U SMOYUOHAIBHYIO NOOOepHCKY NapmHépam @ npoyecce docmudiceHust obujell yeau coemecmHoll OessmeabHOCMU;
* ycmpaueamb 3¢gekmugHble 2pynnosble 06CydicoeHust u obecneuueams 0OMeH 3HAHUSAMU MeXCOy UleHaMu 2pynnbl A5 NpuHAMust 3¢)(heKMueHbIX COBMECMHbIX peweHull;

* 8 COBMECMHOLI esimeabHOCIU YEMKO (hopMyAUPO8AMDb Yeau 2pynnbl U N03805iMb e€ y4acmHUKAM nposensimb cOOCMeeHHyI0 3Hep2uto 07151 00CMUICEHUst 3mux yenell.

Ilo3HaBaTe/bHbIE YHHBepPCa/IbHbIe yueOHbIe AeliCTBHS

Yuamuiics 8 k/1acca HayumuTCst:

* OCHOBaM peaii3al{ii TIPOeKTHO-HCCIIeJoBaTeIbCKOM /e TeNbHOCTY;

* IPOBOAUTH Hab/I0J)eHre U SKCIIEPUMEHT 0/, PYKOBO/ICTBOM YUHTeJIs;

* OCYIIeCTB/IATh PaCIIMpeHHBII MONCK HH(OPMALMH C UCII0Ib30BaHIEM pecypcoB 6ubmoTek u VHTepHeTa;

* CO3/]aBaTh U NPeoOpa3oBbIBATh MOZIE/IM 1 CXeMBI /IS pellleHHs 3a/iay;

* OCYLLeCTB/IAT BbIOOp Hanbosiee 3¢deKTUBHBIX CIOCOOOB pelleH s 3a/ja4 B 3aBUCMOCTH OT KOHKPETHBIX yC/IOBUI;

* laBaTh OIpe/ie/ieHre TIOHATHSIM;

* yCTaHaB/IMBaTh IIPUUMHHO-CIIE/ICTBEHHBIE CBSI3M;

Yuawutics 8 kaacca noyuum 603MONCHOCMb HAYUUMbCS:

* OCHO8AM pegeKCUBHO20 UMeHUs;

* cmasumb npobeMy, apayMeHmMuposamb e€ akmydaabHOCb;

* camocmosimesnbHO NPoO8OOUMb UCCAed08aHUE HA OCHOBE NPUMeHeHUsl Memo008 Hab00eHUs U SKCnepuMeHma;

* 8bl0BU2AMb 2UNOMe3bl O CBA3KX U 3AKOHOMEPHOCMSX cobbimull, npoyeccos, 06beKMos;

* 0p2aHU308bI8aMb UCCE008AHUE C Uesblo NPO8epKU 2unomes;

* desamb yMo3akaroyeHust (UHOYKMUBHOe U NO aHaa02ull) U 8bl800bI HA OCHOBE apaymMeHmayuu.

XVMMUS 8 knacc 6a3oBblii ypoBeHb (70 yacoB)

Paspen 1. OcHOBHEIE IOHATHA XUMHUH (YPOBeHb aTOMHO-MOJIEKY/ISIDHBIX ITPe/ICTaB/IeHAN)

ITpegmet xrMuK. XUMHS Kak 4acTb eCTeCTBO3HaHHMS. Belrecta 1 ux cBoiicTBa. UCThle BelljecTBa U cMecH. MeTo/bl T03HaHHs B XMMUM: Hab/o/ieHne, SKcrieprMeHT. [IpreMsl 6e3omacHo paboThl ¢ 000py/0BaHKEM U BelljeCTBAMH.
CTpoeHue T1aMeHH.

Yuctele BemiectBa U cMecd. Criocobbl OUMCTKH BELeCTB: OTCTauBaHKe, (HILTPOBAaHMeE, BbIAPUBAHKE, KPUCTA/IM3ALWs, AUCTHWULILMA. OUsnueckre ¥ XUMUUYeCKHe siBjIeHHs. XUMHYecKHe peakuud. [IpH3HaKy XUMHUYeCKHUX
peaxLiyii ¥ yC/I0BUSI BOSHMKHOBEHMS U TeUeHHs] XMMUYeCKUX peaKLIdi.

ATOMBI, MOJIEKY/IbI U MOHBL. BelljecTBa MoJIeKy/ISIPHOTO 1 HEMOJIEKY/ISIDHOTO CTpoeHust. KpucTannuueckue v amopdHble BellecTBa. Kpucranmiyeckye pellleTKU: HOHHAsI, aTOMHasi U MoJIeKy isipHasi. ITpocThble U CI0)KHBle BelllecTBa.
XuUMHUYecKui 71eMeHT. MeTanel ¥ HeMeTalIbl. ATOMHasl efUHHLA Macchl. OTHOCHUTeNNbHAs aTOMHast Macca.  SI3bIK XUMUM. 3HAaKH XMIMHYECKHX 3/IeMEeHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa BelrjecTBa. XuMuueckre ¢hopmysisl. OTHOCHTeIbHAs
MoJieKy/isipHasi Macca. KauecTBeHHBII 1 KOJIMUECTBEHHBIH COCTaB BelljecTBa. Beruucienns o xumMudeckiM popmMysiam. MaccoBasi 107151 XMMIYECKOT0 3/1eMeHTa B CJIOKHOM BelllecTBe.



BareHTHOCTb XUMUUECKUX 3/1eMeHTOB. Orpe/iesieHre BaleHTHOCTH 37IEMEHTOB T0 (hopMysiaM OMHapHBIX coefiiHeHMH. CocTaB/ieHre XMMUUeCKUX GopMysT OMHapHBIX COeIMHEHHIA M0 BaIeHTHOCTH.
ATOMHO — MOIeKy/ISIpHOe yueHHe. 3aKOH COXpaHeHUst Macchl BelljecTB. Ku3Hb U festensHOCTE M.B. JToMoHOCOBa. XuMuyecKue ypaBHeHUsl. TUITbl XUMUYeCKUX peakL|i.
Kucnopoys. Haxoxzenre B npupoge. [TonydeHre Kucaopoja B 1abopaTopyy U TPOMBIIIIEHHOCTH. PU3HUecKie ¥ XUMHUUECKHe CBOMCTBAa Kuciopoga. ['openne. Oxcuppl. IIprimeHenue kuciopoga. KpyroBopor kuciopoza B
nipupoge. O30H, a/IOTPONUst KMC0po/a. Bo3ayx u ero cocrap. 3almTa aTMOC(EpPHOTO BO3/lyXa OT 3arpsi3HeHHUH.
Bopopoa. Haxoxzenue B npupoge. ITosnyueHue Bogopoja B 1abopatopuut M NpoMbITeHHOCTH. PU3MyecKie ¥ XMMUUeCKHe CBOMCTBa Bofopofa. Bogopon — BocctaHoBUTeb. Mepbl Ge30macHOCTH TIpU paboTe ¢ BOJOPOZOM.
[IpumMeHeHre BoZiopoa.
Bogia. MeTo/ip! orpe/ienieHrsi CocTaBa BOZIbl — aHa/MM3 U CUHTe3. Pu3nyecKre CBOKCTBA BOAbL Boja B mpupozie 1 criocobbl ee 0UMCTKH. A3paryist BoJbl. XUMHIYeCKHe CBOMCTBa Bo/bl. [IpuMeHeHre BoAbl. Boja — pactBopuTesb.
PacTBOpUMOCTb BelllecTB B Bojie. MaccoBast 10711 pACTBOPEHHOT'O BelllecTBa.
KonuuectBeHHbIe OTHOLIEHHs B XuMKK. KonruecTBo BeijectBa. Monb. MoisipHast Macca. 3akoH ABorazjpo. MoisipHblii 06bem ra3oB. OTHOCHTe BHASE IIOTHOCTD ra30B. O6beMHbIe OTHOLIEHHS Fa30B [PU XUMHUUECKUX PeaKLUsX.
BaxkHeiiIe Knaccbl HeOPraHUUeCKnX coefinHeHNH. OKCHABI: coCTaB, KaaccuguKarys. OCHOBHbIE U KMC/IOTHbIE OKcH/pl. HoMeHK/aTypa okcrzioB. PU3MyecKie N XUMIYECKHe CBOMCTBA, TTOTyYeHre U TIPUMeHeHre OKCH/IOB.
T'ugpokcugpl. Knaccudukauus rugpokcuzioB. OcHoBanusi. Cocras. Ilenouun v HepacTBopuMble 0ocHOBaHus. HomeHK/1aTypa. @u3nueckue U XMMUUYeCKHe CBOMCTBA OCHOBaHUM. Peakius HeliTpamu3auuu. [TosyueHre v npuMeHeHHe
ocHoBaHUH. AMdOoTepHBIe OKCHUABI ¥ THAPOKCH/IBL.
Kucnotsl. Cocras. Knaccudukanys. Homenknarypa. ®usnueckre 1 XMMHAUeCKHe CBOMCTBA KUC/IOT. BBITECHUTENBHBIN Psifi METaslIoB.
Comu. Cocras. Knaccudukarusi. Homenknarypa. @usnueckie CBOWCTBA cosieil. PaCTBOPUMOCTD coJieit B BoZie. Xumuueckue cBorcTBa cosieil. Criocobel mosmyueHust coneit. [IpriMeHeHue coeit.
T'eHeTrUeCKast CBSI3b MeX/Jy OCHOBHBIMH K/IaCCaMU HEOPraHUIeCKHUX COeJMHeHHUH.
JemoncTpanun. O3HaKoMmsieHHe ¢ 06pasLiaMy IIPOCTBIX U CJIOXKHBIX BelecTB. CriocoObI OUMCTKY BeIeCTB: KPUCTA/IM3aLHs, AUCTULIALIS, XpoMaTorpadus. OMbIThI, TIOATBEPIK/AIOLIME 3aKOH COXPaHEHHsT MacChl BEIL|eCTB.
TMonyueHue u cobupaHue KUCIOPOZA METO/IOM BbITECHEHHs BO3ZlyXa ¥ Bogbl. Onpe/ieieHue cocTaBa Boszyxa. Kotekyus Hechmu, kameHHO20 yens u npoOyKmoe ux nepepabomku.
IMonyuenue Bogopo/a B anmnaparte Kuria, mpoBepka Boopo/ia Ha YMCTOTY, FOpeHre BOJ0po/ia, CobrpaHre BOJOPO/ia METO/OM BhITECHEHHS BO3/iyXa M BOAbl. AHanu3 Bogbl. CHHTE3 BOJbL.
3HaKOMCTBO ¢ 0OpasLjaM1 OKCHZIOB, KMCJIOT, OCHOBaHUH 1 costeil. HelfTpanu3anus 1ié10uu KUCIO0TOM B TIPUCYTCTBUYM MH/MKaTOpa.
JlaGopaTopHbIe onbIThI. PacCMOTpeHHe BelLlieCTB C Pa3/IMUHbIMU (U3UUeCKUMHU CBOHCTBaMU. Pa3zie/ieHre CMecH € MOMOLLbIO MarHuTa. [Ipumeps! pH3M4eCcKUX U XMMUUECKUX SIBJIEHNH. PeaKijuy, WUIFOCTPHUPYIOLie OCHOBHbIE
TIPM3HAKU XapaKTePHBIX peakl{iy. Pa3nokeHre ocHoBHOro KapbonaTa Meau (II). Peaxiust 3aMelrieHUst MeAH JKeIe30M.
O3HakoM/TeHHe ¢ 00pasLiaMy OKCH/IOB.
B3aumopeiicTBre Bosiopoza ¢ okcugom meau (I1).
OrIBITHI, MOATBEP)KAAIOIIME XHUMHUUEeCKHe CBOHCTBA KUC/IOT, OCHOBAHMUIA.
ITpakTHUyecKHe paboThl

INpaBua TeXHUKHM O€3011aCHOCTH NTPH paboTe B XMMHUYeCKOM KabrHeTe. O3HaKoMIIeHHe C 1abopaTOpPHBIM 000pyZOBaHKUEM.
OuucTKa 3arpsi3HEHHOM NOBapeHHOM COMH.

ITony4enue n cBOKCTBa KMC/IOPO/aA

TTonyueHre Bojopo/a U U3yueHHe ero CBOMCTB.

ITpuroToBsieHre pacTBOPOB COJIEH C OTpe/ieIEHHOI MacCOBOH JI0/el pacTBOPEHHOTO BellleCTBa.

PerteHrie sKcriepuMeHTaIbHBIX 33724 10 TeMe «OCHOBHBIE K/IaCChl HeOPraHWUeCKUX COeJUHEeHU».
PacuerHble 3ajaun:
BrIuniciieHre OTHOCHTE/TBHOW MOJIEKY/IIPHOM Macchl BelriecTBa 1o ¢hopMysie. BorurciieHne MaccoBO# [0/ 37eMeHTa B XUMUYeCKOM COe/JMHEeHHH. Y CTaHOB/IeHHe MpocTeiiieii (hopMysibl BelljecTBa 10 MaCCOBBIM JOJISIM
3/1eMEeHTOB.

Haxosk7ieHrie MacCOBOM /101 PaCTBOPEHHOTO BelljeCTBa B pacTBOpe. BrlunciieHre Macchl paCTBOPEHHOTO BeIleCTBa U BOABI /IS IPUTOTOBJIEHHSI PACTBOPA OIpeZie/IEHHON KOHI|eHTPallH.

OO6BEMHBIE OTHOILIEHNS Ta30B MPH XMMUUECKHX PeaKLUsX.

Bblunc/ieHust 10 XMMUUECKUM YPaBHEHUSIM MacChl, 00bEMa M KOJIMUECTBA BeIL|eCTBa OJJHOTO U3 MPOJYKTOB PeaKLMK M0 Macce MCXO/HOTO BelllecTBa, 00bEMY MM KOJIMUECTBY BeLeCTBA, COZlEPIKALLIero ONpeZie/IEHHYHO [J0JTH0
TipuMecei.

Paspen 2. [lepuouuecKuii 3aK0H M epHO/JMYeCKas CHCTeMa XUMHYecKHX 31eMeHToB [I.J1. Menjeneesa. CTpoeHne aToma.

TlepBble MOMBITKY KJIaCCU(PUKALMA XUMUUECKUX 3/1eMeHTOB. IToHsATHe 0 Ipymnmnax CXO/HbIX 3/1eMeHTOB. EcTecTBeHHble ceMelCTBa 1e/IOYHBIX MeTalNIO0B U rajgoreHoB. bnaropoasle rasel. Ilepuoanydeckuii 3akon [1.J1.MeHzeneeBa.
I[Neprioanueckasi CUCTeMa Kak eCTeCTBEHHO — Hay4yHOe K/IacCH(UKALWs XMMUUeCKUX 3yeMeHToB. TabnuuHas ¢opma npejcTaBieHus KnacCu(uKaluy XMMHUYeCKHX 371eMeHToB. CTpykTypa Tabmuip! «Ileprofnueckasi cucTeMa XUMHUYECKHX
s5emeHTOB [I.11. MeH/ieneeBa» (KopoTKast popma): A- 1 b- rpynisl, nepropsl. PU3nUecKuil CMBIC MOPSAKOBOTO /1eMeHTa, HOMepa Ieprofa, HoMepa TPYTIIbI (47151 3/1eMeHTOB A-TPYTII).

CrpoeHre aToMa: si/[p0 M 3/IeKTPOHHast 000/104yka. COCTaB aTOMHBIX fifiep: MPOTOHBI M HEWTPOHBI. VI30Tombl. 3apsif, aTOMHOTO sipa, MacCOBOe YMC/IO, OTHOCHTe/IbHasi aToMHasi Macca. CoBpeMeHHasi (pOpMy/IMpPOBKa TOHSTHS
«XUMUUECKHUH 71eMeHT».

DrnekTpoHHas 000/I0YKa aToMa: MOHATHe 06 SHepreTHYeCcKOM YPOBHe (JIEKTPOHHOM CJIOe), ero éMKOCTH. 3arloHeHHe 3/IeKTPOHHBIX C/IOeB Y aTOMOB 3/IeMEHTOB T1epBOrO — TpeThero neprogoB. CoBpeMeHHast GpOpMy/IMpPOBKa
11eproU4ecKoro 3aKoHa.

3HaueHue NepUOANYecKOro 3akoHa. Hayunsle goctiskenus [I.V1. MenzeneeBa: HUcIipaB/ieHHe OTHOCUTE/IBHBIX aTOMHBIX MAacC, NpeficKa3aHue CyL|eCTBOBAHUSI HEOTKPBITBIX 3JIEMEHTOB, I1ePeCTAaHOBKH XMMHUYECKHUX 3JIEMEHTOB B
repuorveckoi cucreme. XKusHs 1 fiestenbHOCTh [1.V1. MeHpeneeBa.

JleMOHCTpanHu:

dusnyeckre CBOICTBA IIjeJIOUHBIX MeTa/UIoB. B3anMopelicTBie OKCHIOB HATpusi, MarHus, ¢ocdopa, cepbl ¢ BOZOH, UCC/Iej0BAaHIe CBOWCTB IIOIyUeHHBIX IIPOAYKTOB. B3aumMogeiicTBue Hatpus U Kammsi ¢ Bofoi. dusudeckue
CcBo¥iCTBa rajoreHoB. B3anMozielicTBre amOMUHNS C XJI0pOM, 6pPOMOM U HoZj0M.

Paspen 3. CTpoeHue BeljecTBa.



BHEKTPOOTPI/ILIBTGH]:HOCTB XUMHUECKUX 371eMeHTOB. OCHOBHbIE BUbI XUMHUYECKOH CBSI3U: KOBaJIeHTHast HEeroJisgpHas, KOBa/leHTHasdA I0JIdpHas, NOHHasdA.

ITpaBusna onpefeneHus cTereHel OKUC/IEHYs 371eMEHTOB.

JeMoHcTpanuu:

CornocTras/ieHre (bI/BHKO-XI/IMI/IquKI/IX CBOWCTB COE,L[HHGHI/II‘/‘I C KOBAJIECHTHBIMU ¥ HOHHBIMU CBSA3AMU.

L TEMATUYECKOE IMTITAHWNPOBAHUWE (o pa3genam)

BaneHTHOCTB 5/1eMEHTOB B CBeTe BHeKTPOHHOﬁ TEOpHUH. CrerneHb OKUCJIEHUS.

b Pa3aenbl nporpaMMaI

Ko/mmuecTBO YacoB

KomuecTBO
KOHTPOJIbHBIX padot

KomuecTBo
MpaKTHYeCKHX pador

OCHOBHBIE TIOHSATHS] XUMUK
(YpOBeHb aTOMHO — MOJIEKYJISIPHBIX
TIpe/iCTaBIeHUI)

55

3

6

Tlepuoarueckuii 3aKOH U
repro/inueckasl CucTeMa XUMH4YeCKUx
sneMeHTOB [1.V1. MeHzienieeBa.
CTtpoeHue aToMa

CTPOGHI/IE BeljecTsa.

XUMHYeCKasi CBsI3b.

Wroro:

68







KAJIEHJAPHO-TEMATHUYECKOE IVIAHUMPOBAHME Xumusa 8 knacc (70 yacos).(2023-24 y.r.)

Ne yp Tema ypoka Kon-Bo JlaTa npoBejeHust IIpumeuanus
] gacoB IJ1aH (l)ﬂKT
1 2 3 4 5 6

Pa3gen 1. OcHOBHBIE MOHATHS XUMUHY (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX TIpe/icTaBeHuit) (55 uacos).

I. IlepBoHauyabHBIe XUMUUYECKHE MOHATHSA (22 4.)
1. TexHrika 6e3omacHocTy B KabuHete.IIpeameT xvMun. BelijecTBa v MX CBOWUCTBA. 1 4.09

/0 Nel: PaccMOTpeHuMe BeIeCTB C PasIMuHbIMU (pU3HUIeCKUMHU CBOWCTBaMH. §1

2. MeTo/pl HO3HAHUSA B XUMHH. §2 1 7.09
3. Hncmpykmadic no mexvuke 6e3onacHocmu. IlpakTuueckas padora Nel. ITpuémsbl Ge3omacHoi padoThI € 11.09

o0opyaoBanueM u BeecTBaMu. CTpoeHue iamenn. §3 1
4. UucTble BelllecTBa U CMeCH.

II/Q No2: Pa3jienieHre CMeCH C MOMOLIbIO MarHuTa. §4 1 14.09
5. Hucmpykmaxc no mexHuke 6e3onacHocmu. Ilpaktuueckas pab6ora Ne 2. OuuncTka 3arpsi3HeHHOH

HoBapeHHoii coam. §5 1 18.09
6. du3nueckre U XMMUUecKue siBleHNs. XUMHYeCKre peakLiu.

/0 No3: TTpumepsl ¢u3. siBjieHHH (pacTUpaHUe caxapa B CTYIIKe, HarpeBaHWe CTeK/ISTHHOU TPYOKH).

/O Ned:lTpuMepbl XuUM. sBJeHUH (TOpeHWe CBeud, NMpOKaJvMBaHWe MeJHOMU IPOBOJIOKH, B3aMMOJeNCTBUe 1 21.09

wénoun ¢ ¢/, CepHOM KMCIIOTBI C XJI0pHAOM Gapus U T.11.). 6

7. ATOMBI, MOJTEKY/IbI U MOHBL. §7 1 25.09
8. BelljecTsa MOJIeKy/ISIPHOTO M HEMOJIEKY/IIPHOTO CTpoeHus. §8 1 28.09
9. TIpOCThIe U C/I0XKHBIe BelljecTBa. XUMUUECKHe 3/IeMeHThL.
/O Ne5. O3HakoM/IeHHe € 06pa3ijaMu MPOCThIX U CIOKHBIX BeecTs. 89 1 2.10
10. I[TosTOpeHue u 06ob1eHKe o TemaM: «Beiecta. CTpoeHue BemlecTs. DneMeHTe» 8§ 1-9 1 9.10
1 3HaKy XUMHUECKUX 37ieMeHToB. OTHOCHTEIbHAas aromMHas macca. §11-12 1 12.10
12 3aKOH TOCTOSIHCTBA COCTaBa BelecTs §13 1 16.10
13 Xumudeckue Gpopmysbl. OTHOCHTeIbHAsE MOJIeKy IapHast Macca. §14 1 19.10

14 MaccoBasi 1011 XMMUUeCKOr0 3/IeMeHTa B coefjuHeHuu. §15 1 23.10




15 Ba/leHTHOCTh XMMUUECKMX 3/1eMeHTOB. Ompejie/ieHre BaJeHTHOCTH 3/1eMEeHTOB Mo (opMy/aM OMHApHBIX
coeaunenuii. §16 26.10
16 CocTaB/ieHre XUMUUeCKUX (OopMyJ1 GMHApHBIX COeJMHeHH it 1o BaneHTHOCTH. §17 9.11
17 ATOMHO-MOJIEKY/IAPHOE yueHHe. 3aKOH coXpaHeHus: Macchl Bemlects. §18-19 13.11
18 Xumuueckue ypapHeHus. §20 16.11
19 Tunel xumMuueckux peakuuii. §21
I1/0 Ne6:Pa3nokeHre ocHoBHOTO KapbonaTa meu (11)) (Manaxura). 20.11
/0 Ne7: Peakijusi 3aMell[eHUs] Me/IV >KeJle30M
20. ITosTOpeHue u 06o61IeHue 10 TeMe «IlepBoHauanbHEIe XUMUYecKue noHsTus» §810-21 23.11
21. Koumpoabnas paboma Nel no meme: «ITepeonauanbHble Xumuueckue noHamus». $81-21 2711
I1. Kucnopog (54.).
22. Kucnopog, ero o61jas xapakTepuCTHKa, HaX0X/eHHe B TIPUpOo/ie U rosyuenue. §22 30.11
23. CgoiictBa kucnopoza. Okcugpl. [Ipumenenne. Kpyrosopot kuciopoga B ripupoze.J1/Q No8: O3HakomiieHue ¢
obpasuamu okcuzos. §23-24 4.12
24. Hucmpykmayc no mexHuke 6e3onacHocmu. IIpaktuueckasi padora Ne3. IlosiyueHue u CBOWCTBa
kucaopoaa. 825 7.12
25. O30H. AnnoTponus Kuciopoza §26 11.12
26. | Bosayx u ero coctas. §27 14.12
I11. Bopopoy (3u.).
27. Bogopog, ero o6iias XxapakTepUCTUKa, HAXOXK/AeHHe B PUpo/ie, TTonydeHne 828 18.12
28. CBoiicTBa U MpUMeHeHe BOI0pO/a.
II/0 No9: BsaumogelicTre Bogoposa ¢ okcuaom mMeau (11) §29 21.12
29. Hucmpykmadyc no mexHuke 6e3onacHocmu. Ilpaktuueckasa padora Ned. «IlosyueHue Bojopoja H
HccaeaoBaHue ero ceoiicre» §30 25.12
IV. Boga. PacTBopbi. (84.)
31. | HHcmpykmadsic no mexHuke 6e30nacHOCMU XuMuueckie CBOWCTBa U IPUMeHeHHe Bo/ibl. §32 1.1
32. Boja — pacteoputens. Pacteopel. §33 15.1




33.

.Maccosas 10151 pacTBOpeHHOro Belectsa. §34

18.01

34. PemteHue pacueTHbIxX 3a7au «HaxoxieHre MacCOBOM [10JIM paCTBOPEHHOIO BellleCcTBa B pacTBope. BrrurcieHue

Macchl paCTBOPEHHOTO BelleCTBa U BOJbI /15 IPUrOTOB/IeHKsS pacTBOpa Ope/ie/leHHOMN KOHLieHTpaLuu» §34 22.01
35. Hucmpykmadnc no mexHuke 6e3onacHocmu. IIpaktudeckasi padora Ne5. IIpuroroBsjieHHe pacTBOpPOB

coJieii ¢ onpe/ie/IeHHO MacCoOBO¥ 0/1eii paCTBOPeHHOT0 BemiecTBa §35 25.01
36. IToBTOpeHue u 06061eHe IO TeMaM «Kuciopogy,

«Bogopog», «Bogaa. Pacteops». §31-35 29.01
37. KonmposnbHas pa6oma Ne 2 no memam «Kucaopod», «Bodopod», «Boda. Pacmeopbi». §8 1.02

V.Ko/uuecTBeHHBbIe OTHOLIEHUsI B XUMHH (54.)

38. Mob — eMHKLIA KO/IMUecTBa BelljectBa. MonsipHas Macca. §36 5.02
39. BhIuMC/Ie s [0 XMMUYeCKUM ypaBHeHusM. § 37 8.02
40. 3akoH ABora/ipo. MonapHelii 06bem rasos. §38 12.02
41. OTHOCHTeBHAS TUIOTHOCTD ra3oB §38 15.02
42. O6beMHbIe OTHOLIEHUs Ta30B MPU XMMUUECKUX peakiuax 839 19.02
43. VI. BaxkHeiiliue K/1accbl HeOpraHuuecKux coeguHennii (12u4.).

OKcuzpl: KiacCU(pUKalys, HOMEHK/IaTypa, CBOWCTBA, MosyueHue, npuMmeHenue. /O Ne 10:B3anmMoseticTBre 22 02

OCHOBHBIX OKCHJIOB ¢ Kucaotamu. §40
44. I'uapokcupl. OCHOBaHMA: KaccuMKalLys, HOMeHK/aTypa, nonyuenue. § 41 26.02
45. XuMuueckue CBOICTBa OCHOBaHuUM. §42

II/0 No11: CpoiicTBa paCTBOPUMBIX 1 HEPACTBOPHUMBIX OCHOBAHHUH.

I1/0 No12: B3aumo/eiCTBHe I]e/I0Yel C KUCIOTaMu. 29.02

/0 No13: B3anMogeicTBre HepaCTBOPUMBIX OCHOBAaHUH C KUC/IOTAMH.

/0 Nel4: Pa3noxeHuve rupipokcuga Meau (1I) mpu HarpeBanuu
46. AmboTepHbIe OKCH b U THAPOKcupL. 843

JI/0 Nol5: B3auMoielicTBHe THIPOKCH/iA LIUHKA C paCTBOPaMU KUCJ/IOT U 1je/I0Ueid. 4.03
47. KucnoTsl: coctas, Knaccu(uKaLys, HOMeHK/IaTypa, ojyyenue Kucior. §44 7.03
48. XuMyuecKHe CBOICTBA KUCTOT. §45 11.03

JI/0 No16: [TeiicTBUe KMC/IOT Ha UHAUKATOPBI.
II/0 No17: OTHoIlIeHHe KUCIOT K MeTasljlaM.




49. Comu: KnaccudyKarysi, HOMeHK/IaTypa, criocobbl monydenus §46 1 14.03
50. Cgoiictea cosneii §47 2 18.03
5L ['eHeTHUeCKas CBSA3b MEX/y OCHOBHBIMM K/1aCCAMU HEOPTaHMUeCKUX coeuHeHnii 847 1 21.03
52. Hucmpykmadic no mexuuke 6e3onacHocmu. ITIpakTuueckass pa6ora Ne6.PeiieHue 3KCIepUMEHTAIBLHBIX
3aj1au 110 TeMe «OCHOBHbIE K/IacChl HEOPraHMUYeCcKUX coeuHeHui» §48 1 1.04
53. TToBTOpeHue u 06061eHKe 110 TeMe «BakHelIre K1acchl HeOpraHUueckux coeaunenuiin» §8§ 40-47 1 4.04
54. | KoumpoabHas paboma Ne3 no meme: «OCHOGHbIe KAACChl HeOp2aHU4ecKux coeduHeHut». §840-47 1 8.04
Pa3pen 2. IlepuognyecKuii 3aK0H U IepHOANYECKasi CHCTeMa XUMHYeCKHUX 31eMeHTOB /. V1. MeHnpaeneeBa. CTpoenne aToma. (7 4acoB)

VII. IlepuoauuecKuii 3aK0H U CTPpoeHue aToma (74.).
55. | Knaccudukalps XMMUUeckux sneMeHToB. 349 1 11.04
56. | Tlepuogmueckuii 3axou [I. 1. Mengeneera. §50 1 15.04
57. | Tlepuopuueckas TabauIa XUMUYECKUX 31eMeHToB §51 1 18.04
58. | Crpoenue atoma. CocTas aToMHBIX Azep. V3oTomnbl. §52 1 22 04
59. | PacripezienieHyie 3/1eKTPOHOB IO SHEepPreTHYecKUM ypoBHsM. § 53 1 25 04
60. 3HaueHue NepuoAMuecKoro 3akoHa. Hayunele goctuwkenus 1. . Mengeneesa §54 1 2904
61. | INoBTOpenue u 06061eHYe 110 TeMe: [TeproguuecKuii 3aKOH U MEePUOUUECKas CUCTEMAa XUMHUUECKUX IEMEHTOB

[. V. Mengeneesa. Ctpoenue atoma. §849-54 1 2.05

Pa3pen 3. CTpoenue BelljecTBa. XMMHU4YecKas CBs3b. (8 yacoB)

VIII. CtpoeHue BemiecTtBa. XuMuueckas cBA3b (74.)
62. DeKTPOOTPULIATeTbHOCTh XUMUUECKHX 37IeMEeHTOB §55 1 6.05
63. | KosanenrHas cBssb. ITonspHas 1 Hemo/IspHasi KOBaJleHTHbIe CBA3M §56 1 9.05
64. WoHHas cBs3b §56 1 13.05
65. | BamenTHOCTH HMCTeneHb OKMC/IeHKs. TIpaByia OMpe/ie/leHNst CTeTleHell OKHC/IeHus 37eMeHToB §57 1 16.05
66. | OkucnuTensHO-BOCCTaHOBHUTE/BHBIE peakiu §57 2 20.05
g; ITosTOpeHue u 06061eHue 1o Teme: «CTpoeHUe BellecTB. XuMUueckas cBsasb» §§55-57 23.05

Konmpoabhas paboma Ne4 no memam: «I13 u IICXD JI. U. MeHnoeneeea. CmpoeHue amoma» «CmpoeHue
geujecme. Xum. Cesi3b»







IIpunoxenue 2

Cucmema oyeHugaHusl 8 npeomeme Xumusi:
1. OneHka yCTHOro oTBeTa.
OtMmeTKa «5» :
- OTBeT IOJIHBIM U NPaBU/IbHBINM HAa OCHOBAaHWU M3YUYeHHBIX TeOpUH;
- MaTepHasl U3/I0KeH B OIpe/ie/IeHHOM JIOTMUeCKOU N0C/1e/j0BaTe/IbHOCTH, JIMTepaTyPHBIM S3bIKOM;
- OTBET CAMOCTOSATe/IbHBIN.
O1meTKa «4» ;
- OTBET ITOJIHBIM U NPaBU/IbHBIN Ha CHOBAHUM U3YUYE€HHbIX TEOPUH;
- MaTepMas U3JI0KeH B Ompe/ie/IeHHOM JIornyecKoi 1ocsie/j0BaTe/IbHOCTH, TIPU 3TOM JIONYILLeHbI [iBe-TPU HecylljeCTBeHHbIe OLIMOKM, UCIIpaB/ieHHble 10 Tpebo -
BaHUIO YUUTeSI.
OtMeTtKka «3» :
- OTBET TOJIHBIN, HO TIPY 3TOM JOMYIleHa CyIleCTBeHHast OLIMOKa UM OTBET HEeTIO/IHBIN, HEeCBSI3HBIM.
OtMeTtKa «2»:
- TIpY OTBeTe OOHApy’>keHO HeITOHMMaHHe yUall[iMCsl OCHOBHOTO COZIepyKaHus yueOHOro MaTeprasa WK JOMYyIeHbl CyIleCTBeHHbIe OIIMOKY, KOTOpbIe yua IUics
He MOXKeT UCIIPaBUTh NIPY HABOZALLMX BOMNPOCAaxX yuuTeslsl, OTCYTCTBUE OTBeTa.
2. O1eHKa K CNepuMeHTa/IbHbIX yMeHHH. OrleHKa CTaBUTCSl HA OCHOBAaHUM HA0JTIOIeHUS 3a YUYaI[MMUCS U MMCBbMEHHOTO OTueTa 3a paboTy.
OtMmeTtKka «5»:
paboTa BhITIO/THEeHa MOJTHOCTBIO U TTPABU/IbHO, CZe/IaHbl IPaBU/IbHbIE HAOMIOIeHNs Y BBIBO/IBI;
5KCIIePUMEHT OCYILeCTB/IEH IO T/IaHy C Y4eTOM TeXHHUKH 06e30MacHOCTH U IpaBu/l paboThl € BelljecTBaMU U 000py/j0BaHKEM;
TIPOSIB/IEHbI OPTaHU3aLIMOHHO - TPY/J0BbIe YMEeHUs, TO/eP>KUBAIOTCSl UMCTOTa pabouero MecTta v TIOPsZOK (Ha CToJie, SKOHOMHO MCIIO/b3YIOTCS PeaKTHBBI).
OtMmeTtKka «4» :
paboTa BBITIO/IHEHA TIPABU/IbHO, CZe/aHbl MpaBU/IbHBIE HAOMIO€HUS W BBIBOABL, HO TIPH 3TOM SKCIEPUMEHT IMPOBe/ieH He TIOJIHOCTBhI0 WJIM JIOMYIeHbI
Hecyll|eCTBeHHbIe OLIMOKM B paboTe ¢ BelllecTBaMU U 000pyZ0OBaHKEM.
OT1MmeTKa «3»:
- paboTa BbINO/HEHAa NPaBWILHO He MeHee YeM HATOJIOBUHY WM JOMylleHa CyIlecTBeHHasl OIIMOKa B XO/le KCIepuMeHTa B 00bsCHeHUH, B O(GOPM/IEHUU
paboTbl, B COOJIIOAEHUM TTPAaBWJI TEXHUKK 0€301acHOCTH Ha paboTe C BelleCTBaMy 1 000PyZOBaHKEM, KOTOPasi UCIIPABJISeTCS TI0 TPeOOBaHUIO YUUTETS.
OrMmeTtKa «2»:



- fomylineHsl fiBe (U Oosiee) CylIecTBeHHble OMIMOKY B XOJie: 3KCIIEPUMEHTa, B 00bsCHeHUH, B oopmsieHUH paboThl, B COOJIIOZIEHUN MPaBU/I TEXHUKH Oe3-
OIaCHOCTH TpU paboTe ¢ BelljecTBaMy U 060pyI0BaHeM, KOTODbIe YUallUiicsi He MOYKeT UCIIPAaBUTh JlaXke 10 TpeOOBaHUIO yUMTeIs;
- paboTa He BBINO/IHEHA, Y yUallleroCsl OTCYTCTBYET 3KCIIepUMEeHTA/IbHbIe YMEeHUSI.
3. OneHka ymeHHU# pelllaTh pacyeTHbIe 3ajiauM.
OT1MmeTKa «5»:
- BJIOTUYECKOM pacCy>K[eHUU U pellleHuH HeT OIMOO0K, 3a/laya pellleHa PalMOHaIbHBIM CII0coboMm;
OT1meTKa «4»:
- B JIOTUUECKOM DAaCCY)X/IeHUW U pellleHus] HeT CYIeCTBeHHbIX OIIMOOK, HO 3ajiaua pellleHa HepalMOHalbHBIM CrocoboM, WM AOMylieHo He Oosiee IBYX
HECYIIeCTBEHHBIX OIIHOOK.
O1MmeTKa «3»:
- B JIOTMUECKOM PaCCY’K/IeHUHU HeT CYIIeCTBEeHHbIX OITMOO0K, HO JIOTyIleHa CyI[eCTBeHHas OIMOKa B MaTeMaTUYeCKMX pacyeTax.
O1MmeTKa «2»:
- IMeeTCsI CyI[eCTBeHHbBIE OIIMOKY B JIOTUYECKOM PACCY>KIEHUH M PeIlIeHH .
- OTCYTCTBHME OTBeTa Ha 3a/jaHue.
4. OneHKa MMCbMEHHBIX KOHTPOJIBHBIX PadoT.
O1MmeTKa «5»:
OTBET TOJTHBIA U MPaBWIbHBINA, BO3MO>KHA HeCYII[eCTBeHHas! OIIMOKa.
OtMmeTKa «4»:
OTBET HETOJTHBIN WU JIOMYIIeHO He Oosiee JBYX HECYI[eCTBEHHBIX OIIMOOK.
O1MmeTKa «3»:
paboTa BBIMIO/THEHA He MeHee UeM HarloJIOBHUHY, JOMyIlleHa O/JHa CyI[eCTBeHHas! OIIMOKa U TP 3TOM /IBe-TPH HeCyIl[eCTBeHHBIE.
O1MmeTKa «2»:
paboTa BbINIO/THEHA MeHbIIIe YeM HaToJIOBUHY WIN COAEPXXUT HECKOIBKO CYIIeCTBEHHBIX OIHUOOK.
- paboTa He BBITIOHEHA.
[Tpu olieHKe BBITIOJTHEHUsT TTMCBMEHHOW KOHTPO/IbHOM paboThl HEOOXOJUMO YUMTHIBATh TpeOOBaHUS eJUHOTO Opdorpadruueckoro peskuma.
5.01eHKa TecTOBbIX paboT.
TecTsl, COCTOAAIME U3 IATU BOIIPOCOB MOKHO MCIIO/Ib30BaTh ITOC/Ie U3yUeHUs! KaKoro matepuana (ypoka). Tect n3 10—15 BOIpPOCOB UCIIONB3YyeTCs [/1s1
nepro/iuueckoro KoHTpoyisi. Tect u3 20—30 BorpocoB He0OXOAUMO HCIIOIB30BATh /IJIsi UTOTOBOT'O KOHTPOJIS.
[Ipu oLleHMBaHWY UCIIO/IB3YeTCs C/IeyroLas IIKasa: AJis TeCTa U3 MITU BOIPOCOB
* HET OIIMOOK — OL[eHKa «5»;
* offHa o1IMOKa - OL[eHKa «4»;
* IBe OIIMOKM — OLIeHKa «3»;
* TPU OLIUOKHM — OLIeHKa «2».
Hnst Tecta 3 30 BONpoCoB:
* 25—30 npaBU/ILHBIX OTBETOB — OL[€HKA «5»;
* 19—24 nipaBWIbHBIX OTBETOB — OLIEHKA «4»;



* 13—18 npaBU/ILHBIX OTBETOB — OL[€HKA «3»;
* MeHblIIe 12 NpaBU/IbHBIX OTBETOB — OL|eHKA «2».

6. OjeHKka npoekKTa.

[IpoeKT oLleHUBaeTCs MO C/IeAYIOLUM KPUTEPUSIM:

* cobmosieHre TpebOBaHUH K ero 0popMIIeHHIO;

* He0OXOZIMMOCTD M [JOCTaTOYHOCTD [I/IsI PACKPBITHSI TEMbI TIPUBEIEHHOU B TEKCTe MPOeKTa WHGOpMaluy;
* yMeHHe o0yyarolierocsi CBO60/IHO M3/laraTh OCHOBHBIE W/leH, OTPaXKeHHbIe B TIPOEKTe;

* Cr1I0cOOHOCTH 00YUarOIIerocs MOHATH CYTh 3aZlaBaéMbIX UJIeHaMH aTTeCTal[MOHHOW KOMUCCHH BOTIPOCOB U C(hOpMY/TUPOBaTh TOUHBIE OTBETHI HA HUX.

BerInosiHeHre pakTUYeCcKoW 4acTy 10 XMMUM B 8 Kjiacce.

[Hara
ITo dakTnye
IJ1aHy CKU

1 | II/O Nel: PaccMOTpeHHe BeIIeCTB C pa3MuHbIMUA (DU3MUECKUMH CBOHCTBAMH.
2 | IIpakTnyeckas padora Nel. IIpuémsl Ge3onacHoi paboTsl c 000pyAoBaHHEeM U BelecTBaMu. CTpoeHMe IJIaMeHH.
3. | II/Q Ne2: Pa3jesnieHre CMeCH C IIOMOLLbH MarHura.
4 | IIpakTnueckas padora Ne 2. OuncTKa 3arpA3HeHHOH MOBApeHHOH COJIH.
5 | JI/Q Ne3: TTpumeps! ¢u3. siB/ieHui (pacTUpaHye caxapa B CTYTIKe, HarpeBaHHe CTeK/ISTHHOU TPyOKH).

/0 No4:TIpumephl XUM. sIBJieHH# (TOpeHre CBeuH, POKaIuBaH1e MeJHOM MPOBOJIOKH, B3auMO/eHcTBYe 1Enoun ¢ ¢/d, cepHOl KHUCIOTRI C XJI0pU0M bapust U

T.7.).
6 | /0 Neb, O3HakOM/IeHHe ¢ 06pa3aMu IIPOCTHIX M CJIOXKHBIX BeLIeCTB.
7 | /0 Ne6:Pa3noxeHre ocHOBHOro KapboHara megu (II)) (Manaxwura).

I1/Q No7: Peakijusi 3aMellleHNs MeJU >Kee30M
8 | KonmpoabHas paboma Nel no meme: «IlepeoHauanbHble XuMu4ecKue NOHAMUS».
9 | II/0 Ne8: O3nakomM/ieHHre ¢ obpasijaMmu OKCH/IOB.
10 | IIpakTnueckas padora Ne3. ITosryueHHe M CBOICTBA KHC/IOPO/A.




11 | I/O Ne9: B3aumo/eiicTere Bogopoa ¢ okcugoM meau (11)
12 | IIpakTnueckas padora Ned. «IlosiyueHHe BOAOPO/Ja M HCC/IEOBAHUE €r0 CBOWCTB»
13 | IIpakTnueckas padota Ne5. I[IpUroToB/ieHHe PaCTBOPOB COJIel C onpee/IeHHON MacCOBO¥ /10/1eii paCTBOPEHHOr0 BelecTBa
14 | KonmpoabHas paboma Ne 2 no memam «Kucaopoo», «Booopod», «Boda. Pacmeopbi».
15 | /0 No 10: B3aumogelicTBHe OCHOBHBIX OKCH/IOB C KUC/IOTaMH.
16. | II/Q Nel1: CpoiicTBa paCTBOPHMBIX U HEPACTBOPUMBIX OCHOBaHHUH.
I1/0 Ne12: B3auMo/ieiiCTBHE I1[e/I0Ueii C KUC/TIOTaMU.
J1/0 Ne13: B3anMo/ieiicTBHe HepaCTBOPUMBIX OCHOBaHUM C KMUC/IOTaMHU.
/0 Ne14: PasnoxeHue rufipokcuga Meau (1I) mpu HarpeBaHuu
17. | II/Q Ne15: B3auMoeiicTBYe THAPOKCH/A LIMHKA C PACTBOPaMU KUC/IOT U Ie/I0ue.
18 | /0 Nel6: [IeiicTBHe KHUC/IOT Ha MHAWKATOPHL.
/0 Nel17: OTHOILIEHME KUCIOT K MeTasllaM.
19 | IIpakTHyeckas padora Ne6.PemeHne 3KcriepuMeHTaIbHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPraHUYeCKUX COeMHeHHI»
20 | KonmpoabHas paboma Ne3 no meme: «OCHOBHbIE K1ACChl HEOP2AHUYECKUX COeOUHeHULD».
21 | KonmpoabHas pa6oma Ne4 no memam: «II3 u IICXD []. U. Mendeneesa. CmpoerHue amoma» «CmpoeHue eewjecme. Xum. Cesi3b»




