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1.1 Ha3paHmue, aBTOP U IO/l H31aHHS NPeIMeTHON y4eOHOM NPOrpaMMbl, HA OCHOBe KOTOPOii paspadorana PaGouas nporpamma

Paboyas nmporpamma 0CHOBHOTO 001Iero 00pa3oBaHMs 10 y4eOHOMY MpeaMeTy «XHUMHUs» pazpaboTaHa Ha OCHOBE MPOTPaMMBbI Kypca XUMHH TS 8-9
KJIaccoB 00I1e00pa30BaTeNbHBIX YUPESKICHUN, oImyOnukoBaHHas wu3aatenbecTBoM «lIpocBemenne» B 2019 romy (mporpamMmma OCHOBHOTO OOMIETO
oOpa3zoBanus mo xumuu st 8 - 9 kmaccoB aBtopa H.H. T'apa //Xummus. Paboune mporpammer. Ilpeamernas nmuus yueOHukos I.E. Pymsutuca, @.T.
@denpamana. 8-9 kimaccel: yued. mocobue mius obmieodOpazosar. opramm3ammii / H.H. T'apa. — 3-e¢ usn., nmepepad. — M.: Ilpocsemenue, 2019. — 48 c.),
KOHLIEIIIIMU TMpernojaBaHusl y4yeOHoro mnpeamera «XuMHs» B oOpa3oBaTelbHBIX opraHuzauusax Poccuiickoit denepanuu, pealn3yrOIIMX OCHOBHBIE
obureoOpaszoBarenbHble nporpammsl (YTBepkaeHa Pemennem Komnernn Munucrepcrsa [Ipocsemenust Poccuiickoit denepanuu, npotokosi ot 03 gekadps
2019 r. NelIK-4BH ).

Pabouas mporpamma opHeHTHpOBaHA Ha LEJEBbIE MPUOPUTETHI JyXOBHO-HPABCTBEHHOTO PA3BUTHS, BOCIIUTAHUS M COLMAIU3ALMU 00ydaroluxcs,
chopmynupoBanusie B [Iporpamme Bociuranuss MbOY COI Nel6.

1.2 Heanb ¢ yuérom cnennpuku yueoOHOTro npeaMera

OcHOBHEBIE uenu N3ydCHus XUMHUHU HaITPaBJICHBI:

- Ha 0cgoeHue gaxcHeluux 3Hanuti 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMUU, XUMUYECKOW CUMBOJIHKE;

- Ha og1aodenue ymeHusMy HaOII0AaTh XUMUYECKHE SBJICHUS, TPOBOJAUTh XUMUYECKHI IKCTIEPUMEHT, TPOU3BOIUTH PACUETHl HA OCHOBE XUMUYECKUX
(hopMys BEIIECTB U yPABHCHUN XUMHYECKUX PEAKIIHIA;

- Ha paszsumue TIO3HABATEIbHBIX HHTEPECOB W HWHTEIIEKTYaJbHBIX CIIOCOOHOCTEl B mpoliecce MPOBEACHUS XWMUYECKOTO 3KCIIEpUMEHTA,
CaMOCTOSITEILHOTO MPUOOPETEHHSI 3HAHUM B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH MOTPEOHOCTIAMU;

- Ha gocnumaHue OTHOUICHHS] K XMMHHM KaK K OJHOMY M3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHS U DJIEMEHTY OOIle4YeI0BEYeCKOM
KYJIbTYPBbI;

- Ha NpUMeHeHUe NOLYYEeHHbIX 3HAHUU U yMeHuil Jjisi OE30IMacHOTO UCIOJB30BAaHUSI BEUIECTB M MAaTEpPHAIOB B OBITY, CEILCKOM XO3sIiiCTBE M Ha
MIPOU3BOJICTBE, PEIICHUs MIPAKTUUECKUX 3a/1a4 B TOBCEIHEBHOMN KU3HU, MPEAYNPEKICHUS SIBICHUHN, HAHOCSIIUX BPE 3/I0POBbIO YENIOBEKa U OKp yKarolee

cpene.
1.3 Peanm3anusi nporpamMmMbIl

Jannas paGouyas mporpamMMa OpHEHTHUpPOBaHAa Ha HCIOJb30BAHUE YYEOHHMKOB MO XUMHUM U ydeOHO-MeTonmueckux nocobuit YMK, co3naHHbIX
KoJIIeKTUBOM aBTOpoB I'.E. Pynsutuc u @.I'. Oenpaman.

VYuebHoe cofeprkaHue Kypca XUMHH BKIJIIOYAET:

- 8 k1acc. 68 4, 2 4 B HEJIEIIO,

- 9 kmacc. 68 4, 2 4 B HeIEIIO.



s peasiu3anuu NporpaMMbl HCIOJIb3YeTes Y4eOHO-MeTOAMYeCKUH KOMIJIEKT:

- IIporpamma ocHOBHOTO 0011eT0 00pazoBanus Mo XxuMuu i 8 - 9 kimaccoB aBropa H.H. I'apa //Xumus. Paboune nporpammel. [Ipenmernas nuHus
yaeOHukoB [.E. Pymsuruca, ®@.I'. @enpamana. 8-9 xmacchl: yueb. mocodue s obmieoOpazosar. opranusanuii / H.H. 'apa. — 3-e u3n., nepepad. — M.:
[Ipocsemienue, 2019. — 48 c.

8 kuacc:

- Pymutuc I'.E Xumus: neopran. xumusi: yaeOHUK a7 8 Ki1. oOmeoOpazoBarenbubix yupexaenuit/ I.E Pymsutuc, @.I" ®enpaman.- 12-e uzn., ucnp.
- M.: IIpocseuienue, 2019.-176¢.

9 kJiacc:

- Pymutuc I'.E Xumus: Heopran. xumusi: yaeOHUK 17151 8 KII. oOmeoOpazoBarenbubix yupeskaennid/ I.E Pymsutuc, @.I" ®enpaman.- 12-e uzn., ucnp.
- M.: TIpocsenienne, 2019.-176c¢.

1.4 U3meHeHNsl, BHeCEHHbIE B ABTOPCKYIO M Y4eOHYI0 IPOrpaMMy M MX 000CHOBaHHe

Jloruka M3JI0KEHUs U COJep KaHHWe aBTOPCKOM MpOorpaMMbl MOJHOCTbIO COOTBETCTBYET TpeOOBaHUAM (efepalibHOrO rocy1apcTBEHHOTO CTaHIapTa
Ha4yaJbHOTO 00I1ero 00pa3oBaHus, IOATOMY B IPOrpaMMy HE BHECEHO HUKAKUX U3MEHEHHH.

2.001mas xapakTepucTUKA Y4eOHOro npeamera
2.1 leab 1 321244 JAHHOM MPOTrPaMMBbl, 0COO€HHOCTH MPOTrPAMMBbI

B cootrBercTBUE C (Deﬂepa.]'II)HbIM ToCyaapCTBCHHBIM O6p330BaTeJ'IBHBIM CTaHAapTOM OCHOBHOTI'O 06H_IGFO 06p330BaHI/I${ T'JIaBHBIMH LCJISIMUA
IIKOJIbHOI'O XUMHNYCCKOT'O 06p330BaHI/I${ SABJIAIOTCA:

® (bOpMI/IpOBaHI/Ie y 06yqa}om1/1xc>1 CHCTEMBI XMMHYECKHNX 3HAHUH KaK KOMIIOHEHTA €CTCCTBECHHOHAYYHBIX 3HaHPII>i;

® Pa3BUTHUC JIMYHOCTHU 06yqa}01u1/1xc>1, HNX MHHTCIUICKTYAJIBHBIX KW HPABCTBCHHBIX Ka4d€CTB, (bOpMPIpOBaHI/IC T'YMAHUCTHYCCKOI'0O OTHOLICHUA K
OKpYyXaromeEMy MUPY U 3KOJIOTUYCCKU uenecoo6pa3Horo IIOBCJCHHSA B HEM,

® IIOHMMAaHHUC O6y‘IaIOH_II/IMI/IC$I XMMHHU KakK HpOHSBOHHTeHBHOﬁ CHIJIBI O6H.[€CTBa M Kak BO3MOXHOH o0JacTu 6y)1y1uel71 HpO(i)eCCHOHaHLHOﬁ
ACATCIIBHOCTH,

® Pa3BUTUC MBIIJICHUA 06yqa}01u1/1xc;1 MMOCPCACTBOM TAKHX ITO3HABATCIBbHBIX y‘IC6HHX HeﬁCTBHﬁ, KaK YMCHHC (bOpMy.]'II/IpOBaTB HpO6J'I€My U TUuIoTe3y,

CTaBUThb LOCIHW KW 3aJa4d, CTPOUTH ILIAHbI AOCTHIKCHMHA Henem u PCUICHUA IIOCTABJICHHBIX 3a/iad, OIPCACIIATH IIOHATHUSA, OIPaHUYMBATL HX, OIIMCBIBATD,
XapaKTCpU30BaTb U CPABHUBATD,

° IIOHUMAHUC B3aUMOCBA3U TCOPUU U ITIPAKTHUKHU, YMCHUEC ITPOBOANUTH XUMHUYECKHM OKCIICPUMCHT U Ha €ro OCHOBEC JICJIaTh BBIBOABI 1 YMO3AKJIFOUCHU 5.
Z[J'ISI JOCTIDKEHMS 3TUX 1IeNIeH B KypCC XMMHU Ha CTYIICHU OCHOBHOT'O 06H_Iel"0 06p830BaHI/I$I peHIaroTCA CIACAYIOUINE 3a/1a4Yn:
— (pOpMI/Ip}IIOTCH 3HaHUS OCHOB XHMHYECKOH HayKH — OCHOBHBIX (I)aKTOB, HOHHTHﬁ, XUMHWYCCKHNX 3aKOHOB U Teopnﬁ, BBIPAXKCHHBIX TTOCPECACTBOM

XUMHYCCKOT'O SA3bIKaA,



— Pa3BUBAIOTCS YMEHUS HAOMIOAAaTh M OOBSICHATh XMMHUYECKHE SBJICHHUS, MPOHMCXOJSIIME B TPUPOJE, JTa0OpAaTOPHBIX YCIOBHAX, B OBITY M Ha
MIPOM3BO/ICTBE;

— HpI/IO6peTaIOTC$[ CIICHUAJIbHBIC YMCHUA U HABBIKH 110 6G3OHaCHOMy O6paHIeHI/IIO C XUMHUYCCKHMMHU BCHICCTBAMH, MaTCpHUAIaMU 1 IIPOLUCCCaAMU;

— dopMHpyeTcsi T'YMaHUCTUYECKOEC OTHOIICHHE K XUMHHM KaK NPOU3BOJHUTEILHON CHIIe OOIIECTBa, C MOMOIIbIO KOTOPOW pelIaroTcs riioOaibHbIC
poOJIEMBI YEI0OBEYECTBA,;

— OCYUIECTBJISAETCS MHTErpalysl XUMUYECKON KapTUHBI MUpPa B €ANHYIO HAYYHYIO KAPTUHY.

2.2 Oco0eHHOCTH MOCTPOCHHS ero COAePKAHUS

Jlj1s CO3HATEIBHOTO OCBOEHUS IpeaMeTa « XMMUS B IIKOJIbHBIN KypC BKJIFOUEHBI 0053aTeIbHbIe KOMIIOHEHTHI COJIEP>KaHUS COBPEMEHHOTO
XUMHUYECKOTO 00pa30BaHUs:
1) xumMuueckre 3HaHUA (TEOpeTHUECKUE, METOA0I0THYECKHe, TPUKIIaHbIE, ONMCcATeNIbHbIE — S3bIK HAYKH, aKCHOJIOTHUECKUEe, HICTOPHUYECKUE U JIp.);
2) pa3nuyHble YMEHHUsI, HaBbIKU (0OIIeyueOHbIe U criennpuuecKrue o XUMHIH);
3) IEHHOCTHBIE OTHOIICHUS (K XUMHH, )KU3HU, TIPUPOJIe, 00Pa30BAHHIO U T. II.);
4) onbIT IPOAYKTUBHOM IEATEIHHOCTH PA3HOTO XapakTepa, 00ecreunBaroINi pa3BUTHE MOTHBOB, HHTEJUIEKTA, CIIOCOOHOCTEN K caMopeaIn3aun
U APYTUX CBOWCTB JIMYHOCTU YUCHHKA;
5) KIIoYeBbIC U y4eOHO-XUMHYECKHE KOMIIETEHITHH.
B kauecTBe 1IEHHOCTHBIX OPUEHTHPOB XUMUYECKOTO 00pa30BaHUs BBICTYNAIOT 0OBEKTHI, H3y4aeMble B Kypce XUMHH, K KOTOPBIM Y 00y4aronuxcs
(bopmMupyeTcs IIeHHOCTHOE OTHolIeHue. [Ipu 3ToM Beylyto posib UIPatoT MO3HABATENbHbBIE [IEHHOCTH, TaK KaK JaHHBIA y4eOHBIN IPpeIMeT BXOJUT B
TPYIILY NPEeIMETOB M03HABATEILHOTO LIUKJIIA, T1aBHAs 1IeJb KOTOPBIX 3aKII0YAETCsl B U3YYEHUU TPUPOIbI.
OcHOBY 03HaBaTEJIbHBIX [IEHHOCTEH COCTABJISIOT HAYYHbIE 3HAHUS, HAYYHbIE METO bl M03HaHUs. [l03HaBaTenbHbIC IEHHOCTHBIE OPUEHTAIUH,
(dbopmMupyeMbIe B Mpoliecce U3Y4EHUsT XUMUHU, TPOSIBIISIOTCS B IPU3HAHUHU:
- [ICHHOCTH Hay4YHOTO 3HAHUS, €0 MPAaKTUYECKON 3HAYMMOCTH, I0CTOBEPHOCTH;
- [ICHHOCTH XMMHYECKHX METOJIOB HCCIIEI0BAHUS )KUBOM U HEXKUBOM MPUPOIBL.
Pa3BuTHe no3HaBaTENbHBIX LIEHHOCTHBIX OPUEHTAIINI coAep KaHMsI Kypca XMMHH IO3BOJISIET cPOPMHUPOBATH:
- YBOXXHUTEIHbHOE OTHOIIIEHHE K CO3UIATEeNIbHOM, TBOPUECKOM AeATeIbHOCTH;
- MIOHUMaHUE HEOOXOIMMOCTH 3I0POBOT0 00pa3a KHU3HHU;
- MOTPEeOHOCTH B 0€3yCIOBHOM BBHITIOJTHEHUH MPaBUIJI 0€30MACHOTO UCTIOIB30BAHUS BEIIECTB B TOBCEIHEBHOM KU3HH;
- CO3HAaTeIbHBIN BBIOOP OyayIie npodeccuoHanbHON AeATeIHHOCTH.

Kypc xumun 061a1aeT BO3MOXKHOCTAMU JUTsl POPMUPOBAHMSI KOMMYHUKATUBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX COCTABJISIOT MPOLIECC OOLICHMS,
rpamMoTHas peub. KoMMyHUKaTHBHBIE IIEHHOCTHBIE OPUEHTALIMH Kypca CIIOCOOCTBYIOT:
- IPAaBUJIBHOMY HUCIIOJIb30BAaHUI0 XUMUYECKOW TEPMUHOJIOTMH U CUMBOJINKY;
- pa3BUTHIO MOTPEOHOCTH BECTH JAUANIOT, BBICIYIIMBATh MHEHUE ONIIOHEHTA, YIaCTBOBATh B JUCKYCCHH;
Pa3BUTHIO YMEHMSI OTKPBITO BBIpAXKaTh U apryMEHTUPOBAHO OTCTaMBaTh CBOIO TOUKY 3PEHMSL.
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2.3 MexnpeaMeTHble CBA3U
B mporpamme yuuThIBaeTCS peanmzanusi MEXIPEIMETHBIX CBA3ei ¢ KypcoM ¢u3uku (7 ximacc) u Ouosoruu (6-7 Kiaccel), TAe JaeTcs 3HAKOMCTBO C
CTPOCHHEM aTOMa, XMMUYECKOH OpraHn3anueil KIeTKH U mporeccaMi 0OMeHa BEIECTB.

[InanupoBanue

BKJIIO4YacT

peanu3anio  MEKIPEIMETHBIX CBS3€H XHMHUU C  Kypcamu: (puU3HKH,

COOTBETCTBYIOILIMX TE€Max YpoKOB B 8 —9 kiacce.

Ouosoruu, reorpaduu, SKOJOTHH B

JK0JI0rHs (¢pusuka OounoJiorus reorpagus

XemodoOwust, xemoprust Crtpoenue aToma (s11po, XuMuUecKasi OpraHu3anusi KIETKU MecTopoxaeHUsI MOJIE3HBIX

Pemenue IJ100aJIbHBIX | AJIEKTPOHBI) (opraHuueckue BelecTBa, MUHEPAJIBL, MCKOIAEMBIX MHpPA, PETHOHA, CTPaHBI;

pEeruoHaNbHbIX, JIOKaJIbHBIX | BakHelue OTKphITHS B KJIETYaTKa); 0OMEH BELIECTB; KaTallu3 VYcnoBust cpenibl; MOYBBI

pooseM; 06e30TxoaHbIC | PUBHKE, YEJIOBEK U OKpY)KaroIas cpena; AtMocdepa, ruapocdepa;

TEXHOJIOTUH; oXpaHa | DJIEeKTPOHHBIA, AaTOMHO- dotocuHTE3 MuHepanbHOE U OPraHUYECKOE

aTMocdepsl, ruapocdepsl, | CUI0BONH MUKPOCKOIIBI; CBIPbE;

MIOYBHI, XUMHYECKUE | SIEPHBIN PEAKTOP; XuMHYEeCcKasi IPOMBIIIIEHHOCTh

3arps3HEHUs Cuniel B mpupojie (metammyprusi, HedTenepepadoTKa,
nepepaboTKa rasa, yris,
TUAPOMETAJUTYPIHsi, MPOU3BOJCTBO
MUHEPAJIbHBIX yI00pCHUH,
MaITHHOCTPOCHHUE)

2.4. Oco0eHHOCTH OPraHU3aIUN 00Pa30BATEIBLHOI0 MPolLecca Mo MpeaMeTy

B cootrBerctBum ¢ ®denepanbHbiM 3akoHOM — «O0 oOpazoBanuum B P®» ocHoBHo# 3amaueit B MBOY COIIl Nel6  sBisieTcs: oCyIIecTBIECHHE
L[eJICHANIPaBJICHHOIO TMpollecca BOCIUTaHUS M OOydeHHs rpaxkigan P® B wuHTepecax ywamuxcsi M WX poauTeneil, oOiiecTBa, TOCydapcTBa,
COTMPOBOXKIAIOIIETOCS JIOCTHXKEHHUEM OOYUYaIOUTUMUCS YCTAaHOBJICHHBIX TpeOOBaHUU (enepaabHOr0 KOMIIOHEHTa TOCYJapCTBEHHOIO 00pa30BaTEIbHOTO
crannapra. ObecrieueHre eIWHCTBA 00Pa30BaTEIBHOIO MPOCTPAHCTBA, MPEEMCTBEHHOCTh OCHOBHBIX 00pa30BaTelIbHBIX MPOrpaMM HauyaldbHOTrO OOIIEro,
OCHOBHOTO 00111ero, cpeanero (moiHoro) oOpa3oBanus. B nensx peanusanuu aanHoil 3agaun OV BblOpaHa uis cocTaBieHHs] pabouell MmporpaMMbl
aBTOpCKas MporpaMMa Kypca Xxumuu s 8-9 kmaccoB oOmreoOpasoBatenbHbix yupexkaenuit / H.H. T'apa — M.: Ilpocsemenue, 2019. nsa peanuzanuu
COJIep’KaHUs TPOTpaMMBbl UMeEETCS Y4eOHO—METOIUYECKU KOMIUISKC JUIsl ydamuxcs u yuutens. [IpenogaBanue ocymecTBiIseTcs B CleHUaTH3NPOBAHHOM
KaOWHETe XUMUH.

3. Onucanune Mecta y4eOHOI0 npeMeTa B y4eOHOM IJIaHe
3.1.KoinuecTBO YueOHBIX 4aCOB, HA KOTOpOe paccunTana Padouas nporpamma
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OcobeHHOCTH conepKaHMsl Kypca «XUMHsD SBISIOTCS TJIAaBHOM MPUYMHOW Toro, yto B ydeOHOM miuaHe B MBOY COII Nel6 stor mpemmer
TOSIBJISIETCS TIOCJIEIHUM B Sy €CTECTBEHHO-HAYYHBIX AUCLUILINH, IOCKOJIbKY JUISl €M0 OCBOEHMS IIKOJBbHUKHU JIOJKHBI 00J1a1aTh HE TOJIBKO ONPEAEICHHBIM
3aI1acoM IpeBaPUTEIHHBIX €CTECTBEHHO-HAYYHBIX 3HAHUH, HO M JOCTATOYHO XOPOIIIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHHEM.

B cootBercTBrE ¢ yueOHbIM 1anoM B MBOY COILl Nel6 Ha n3ydeHue XxuMuu B § Kjacce OTBOIUTCS 2 yaca B Henelnto, 68 yacos B ron, 9 kimacce
OTBOIMTCA 2 4daca B Hemelro, 68 4acoB B rofl.

4. Onucanue HECHHOCTHBIX OPUEHTHPOB COACPKAHUSA yqeﬁﬂoro npeamMera «XHuMHUSD»

JUIs CO3HATENIBHOTO OCBOCHHUS TpeaMeTa «XUMUsS» B IMKOJBHBIH Kypc BKJIIOYEHBI 00s3aTelbHBIC KOMIIOHEHTHI COICPKAHHS COBPEMEHHOTO
XUMHUYECKOTO 00pa30BaHUs:

1) xumuyeckue 3nanus (TEOPETHYECKUE, METOI0JIOTHUYECKUE, TPUKIIATHBIC, OMUCATEIbHBIC — SA3bIK HAYKH, AKCHOJIOTHYECKUE, UCTOPHUUCSCKHE H JIP.);

2) paznuunvie ymenus, Hasviku (00IIEyIeOHBIE U CIICITU(PHUCCKHIE 10 XMMHUH );

3) yennocmuvie omuowenus (K XUMUH, )KU3HHU, IPUPOJIE, 00pa30BAHUIO | T. 11.);

4) onvim npoOoyKmMuHoU OesimeibHOCMU PA3HOTO XapaKkTepa, 00eCceunBaroInil pa3BUTHEe MOTUBOB, HHTEIUIEKTA, CIIOCOOHOCTEH K caMOpeau3ain
Y JIPYTUX CBOWCTB JIMYHOCTH YICHHUKA;

5) knouesvle u yueOHO-XuMUYECKUEe KOMNEMEHYUU.

B kauectBe yenHocmmubix opueHmupo8 XUMUIECKOTO 00pa30BaHMS BBICTYMAIOT OOBEKTHI, H3ydaeMble B Kypce XUMHUH, K KOTOPBIM y 00yJaromuxcs
(dbopmMupyeTcsl IICHHOCTHOE OTHOIICHWE. [Ipu 3TOM BeAyIIyr0 pOJIb WUTPAIOT MMO3HABATEIbHBIC IIEHHOCTH, TaK KaK JAHHBIH YYEeOHBIH HpeAMET BXOAUT B
TpyIIy IPEeIMETOB TIO3HABATEIFHOTO ITUKIIA, TJIABHAS 1EJIb KOTOPBIX 3aKITF0UACTCS B U3YUYCHHH TTPUPO/IBL.

OCHOBY nO3HaBamMeNbHbIX YeHHOCmell COCTABISIOT HAyJYHBIC 3HAHWS, HaydHbIe METOJAbI No3HaHWs. [lo3HaBaTelbHBIC IIEHHOCTHBIC OPUCHTAIWH,
(dbopmMupyeMbIe B IPOIIECCe H3YUCHUST XUMUH, MTPOSBIISIFOTCS B TIPU3HAHHH:

® [ICHHOCTH HAyYHOTO 3HAHHMS, €0 MPAKTUYECKON 3HAYMMOCTH, TOCTOBEPHOCTH;
®  IICHHOCTH XMMHUYECKHX METOJIOB UCCIICIOBAHUS KUBOW U HEXKUBOU MTPUPOIBI.
PasButne nmo3HaBaTeIbHBIX IEHHOCTHBIX OPHECHTAIMI COJIEPKAHUS Kypca XMMHHU TIO3BOJISIET CHOPMHUPOBATH:
®  YBaOXHUTEJIHHOE OTHOIICHUE K CO3UIATEIIBHOM, TBOPUCCKOU NESTEIHHOCTH,
®  TIOHMMaHHE HEOOXOJIUMOCTH 3I0pPOBOrO 00pa3a KHU3HH;
e  10TPeOHOCTH B OE3yCIOBHOM BBITIOJIHCHUH MPABHII 0€30MIACHOTO UCIIOIh30BAHMUS BEIIECTB B MOBCETHCBHOM JKU3HHU;
®  CO3HaTeNbHBIN BEIOOP OyaymieH nmpodeccHoHaIbHOM A TEIbHOCTH.
Kypc xumum o06namaet BO3MOXHOCTSIMH JJIsi (DOPMHUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCMell, OCHOBY KOTOPBIX COCTABJISFOT IPOIECC OOIICHHUS,
rpaMoTHas pedb. KoOMMyHUKaTUBHBIE IIEHHOCTHBIE OPUEHTAIIMN Kypca CIOCOOCTBYIOT:
- MPaBUJILHOMY HCIIOIH30BAHUIO XUMUYECKOM TEPMUHOIOTHH U CUMBOJIHKH;
- Pa3BUTHIO MOTPEOHOCTH BECTH JIMAJIOT, BHICIYIIMBATh MHEHHE ONMOHEHTA, y4acTBOBATh B IUCKYCCUH,
Pa3BUTHUIO YMEHHSI OTKPBITO BBIPAXKATh U apTyMEHTUPOBAHO OTCTANBATh CBOIO TOUKY 3PCHHSL.
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5. .JII/I'IHOCTHLIC, METANPEAMETHLIC H NIPEAMETHLIEC PE3YJIbTAThI 0OCBOCHHUS KypCca XUMHUH

JIMYHOCTHBIMU pE3yJIbTaTaMU U3YUEHUS IpeaMeTa « XUMUS» SBISIFOTCS CIEAYIOLUIUE YMEHUS:

-BOCIIUTAHUE POCCUMCKOMN TpakIaHCKON MIAEHTUYHOCTU: MAaTPUOTU3MA, JHOOBU U yBaxkeHHUEe K OTedecTBy, UyBCTBO IOpAOCTH 3a cBo0 Poauny, 3a
POCCUICKYIO XMMUYECKYIO HAYKY;

- (GopMHUpOBaHUE LEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH U OOLIECTBEHHOM NPAKTHKHU, a TAKKe
COLIMATIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U TyXOBHOMY MHOT000pa3Hi0 COBPEMEHHOTO MHPa;

- (hopmHpoBaHNE OTBETCTBEHHOTO OTHOILLIEHUS K YUYE€HHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHIO U CaMOOOpPa30BAHUIO HA OCHOBE MOTHUBAIIMM K
00yuYeHUIO U TO3HaHHIO, BHIOOPY NpoduiabHOro oOpa3oBaHMs Ha OCHOBE MH(OPMALMK O CYIIECTBYIOUIUX MPOQECCUSIX U JMUYHBIX MPO(ecCHOHANbHBIX
npennoureHnid. OCo3HaHHOMY IOCTPOECHUIO HHIMBUAYAIbHBIX 00pa30BaTEIbHBIX TPACKTOPHI C yUETOM YCTOWUYMBBIX TIO3HABATEIbHBIX HHTEPECOB;

- (hopMHUpPOBaHNE KOMMYHUKATUBHOW KOMIIETEHITUN B 00pa30BaTEIHHOM, OOIIECTBEHHO MOJIE3HOM, YIEOHO — UCCIIEOBATEIHCKOM, TBOPUECKON U IPYTUX
BHJIaX J€SITEbHOCTH;

- ¢opMHpOBaHHE W TMOHMUMAaHME LIEHHOCTH 3J0POBOTO M 0O€3J1I0MacTHOro 00pasza >KM3HM, YCBOECHHE MpaBWJI WHIUBUAYAIBHOTO U KOJUIEKTMBHOIO
0€30MMacHOTO MOBEICHUS B UYPE3BBIYAMHBIX CUTYALUAX, YTOXKAAIOMIKUX KU3HU U 3JI0POBBIO JIIOJIEH;

- opMupoBaHUE MO3HABATEIHHOW MH(OPMAITMOHHON KYJAbTYpPHl. B TOM 4dnciie pa3BUTHE HaBBIKOB CAMOCTOSITEIBHOM PabOTHI ¢ YU€OHBIMU TIOCOOUSIMU,
KHUTaMU, TOCTYITHBIMUA HHCTPYMEHTAMHU U TEXHUYECKHUMH CPeACTBaMH MH()OPMAIIMOHHBIX TEXHOJOTHIA;

- pa3BUTHE FTOTOBHOCTHU K PEIICHUIO TBOPUECKUX 3374, YMEHUE HAXOAUTh aJIeKBaTHbIE CIIOCOOBI MOBEACHUS U B3aUMO/JICHCTBUE C MMTAPTHEPAMU BO BpeMs
y4eOHOU U BHEYYEOHOM JEATEILHOCTH, CIIOCOOHOCTH OIIEHUBATH MPOOJIEMHBIE CUTYAITUH.

MertanpeaMeTHBIMH pe3yIbTaTaMu N3YYeHHs Kypca «XuMUs» SBIseTCs (opMUpOBaHUE YHUBEPCATLHBIX YUeOHBIX nericTBuil (YVY]]).

Ilo3naBarenpubic YV :

- CAMOCTOATEILHO OOHAPYKUBATh U POPMYIHPOBATH YUEOHYIO IPOOIIEMY, OIIPEENIATh LIedb YUeOHOM e TEeIbHOCTH, BHIOUPATh TEMY pabOThI;

- BBIJBUTATh BEPCHM pPELIEHUs MPOOJIEMbl, OCO3HABATh KOHEYHBII pe3yabTaT, BHIOMpPATh M3 MPEIVIOKEHHBIX UM HMCKAThb CaMOCTOSITEIbHO CpEICTBa
JOCTHKEHHUS 1IeITH;

- paboTas 1o IUIaHy, CBEpPATh CBOM JICHCTBUS C LIETbIO U, IPU HEOOXOAUMOCTH, UCIPABIIATH OIIMOKU CAMOCTOSITENBHO;

- B IMAJIOTe C yYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTEIHHO BEIPa0OTaHHBIE KPUTEPUU OLICHKH.

KommynukatuBubie YV /I:

- CaMOCTOSITENIbHO OPraHU30BBIBATH y4eOHOE B3aMMOJICHCTBUE B TpyIIe (ONpenesiarTh OOIIMe IeNd, pacHpelesaTh PO, JOTOBApPUBATHCS APYr C
JIPYrom M T.1.);

CpenctBoM GopMUpOBaHUS KOMMYHUKATUBHBIX Y Y] ciykat TexHOJIOTHUs MpobaeMHOro auasnora (mo0yXAarommuii ¥ MOABOASIINN TUANOT) U paboTa B
MaJibIX TpYIIax, a TAKKe UCIIOJIb30BaHNE Ha YPOKAX 3JIEMEHTOB TEXHOJIOTHUH MPOTyKTHBHOTO YTSHHUS.

Perynsarusneie YV /|



V' VYMeHHe caMOCTOSATENBHO ONPEAEIISTh eI 00YUEeHUsI, CTaBUTh U (POPMYITMPOBATH HOBBIC 33/1auk B yueOe U M03HABATEIBHOMN JEATEILHOCTH, PA3BUBATH
MOTHUBBI U HHTEPECHI CBOCH MO3HABATENBHOM AesITeIbHOCTH. OOyUJaromunicss CMOXKET:

aHAJTM3UPOBATH CYIIECTBYIOIINE U IJIAHUPOBAThH Oy ayIre 00pa3oBaTebHbBIC PE3YIIbTaTH;

UACHTU(PHUIIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPENIEIISATH TIABHYIO POOIeMy;

BBIJIBUTATh BEPCUU PEIICHUS MPOOIIEMBI, (POPMYIIMPOBATH TUTIOTE3bI, MPEBOCXUIIATE KOHEUHBIN Pe3yIbTar;

CTaBHTb IIeJTb ICATEIILHOCTH Ha OCHOBE OTIPE/ICICHHOM MPOOIEMBI M CYIIECTBYIOIUX BO3MOYKHOCTEIH;

(dbopMynupoBaTh yueOHbIE 3a]]aul KaK 1Iark JOCTHKEHU S IOCTaBIEHHON LENH JeSITeIbHOCTH;

000CHOBBIBATH 11€JIEBBIE OPUEHTUPBI U IPUOPUTETHI CCHIJIKAMU Ha IIEHHOCTH, yKa3bIBasi 1 000CHOBBIBASI IOTUYECKYIO MTOCJIEI0BATEILHOCTD LIaroB.

ANANE NN

[IpeameTHBIMU pe3yapTaTaMU U3y4eHUS MpeaMeTa « XUMHUSD SABIISIOTCS:

- @OpMHpOBaHI/IC NEpBOHAYAIIbHBIX CUCTEMATU3UPOBAHHBIX Hpe)ICTaBJ'ICHI/Iﬁ 0 BCIICCTBAX, UX MPCBPAIICHUAX U ITPAKTUICCKOM IMPUMCHCHWHU, OBJIAJICH UC
HOHATUNHBIM amnmapaTtomM U CUMBOJIMYCCKUM SI3BIKOM XUMHH,

- OCO3HaHWEe OOBEKTHBHO 3HAYMMOCTH OCHOB XHUMHYECKOW HAyKM Kak OO0JacTH COBPEMEHHOIO €CTECTBO3HAHHMS, XHMHUYCSCKUX IMPEBPANICHUN
OpPraHu4€CKuX W HCOPraHMYCCKUX BCHICCTB KAaK OCHOBbBI MHOTHX SIBJIEHUU JKUBOU W HEXKUBOU IIpUpPOABI; y1"J'Iy6J'IeHI/Ie HpeJICTaBJ'IeHI/Iﬁ 0 MaTe€puajib HOM
CANHCTBC MHpaA,

- OBJIaJICHHE OCHOBAMH XMMHYECKOW T'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTHBHO OLCHHBATH )KHU3HCHHBIC CUTYAIlUH, CBSI3aHHBIC C
XAMHUEH, HaBBIKAMU O€30TMacHOT0 OOpalieHHs C BEIIECTBAMH, HCIIOJIB3YEeMBIMH B TIOBCEJIHEBHOW JKHM3HHM, YMEHHEM aHAJM3UPOBaTh W IJIAHUPOBATH
HKOJIOTUYECKH 0E30TIacHOE MOBEICHHE B IENISIX COCPEIKEHUS 3I0POBhS H OKPY)KAIOIICH CPEIIbI;

- OBJIAZICHUE MpUeMaMH PabOThl ¢ MHPOPMAIUEH XUMHUYECKOTO COJEpKaHMs, MPEACTABICHHON B pa3HO ¢opMme (B BHae TekcTa, GopMyll, Tpadukos,
TaOMMYHBIX TaHHBIX, cXeM, hoTorpaduii u ap.);

- CO3/1aHUE OCHOBBI ISl (GOPMUPOBAHUS MHTEPECa K PACHIMPEHHUIO U YIITYOJCHUIO XMMHUYECKIX 3HAHUH U BBIOOpA XUMHH KaK MPOQHUIBLHOTO MpeaMeTa
[IPH NIEPEXO0ie Ha CTYNEHb CPEIHETO (ITOJIHOTO) 00IIero 0Opa3oBaHus, a B JaJIbHEHIIIEM U B KauecTBe chepbl CBOE MPO(PECCHOHATBHOM NesITeIbHOCTH;

- opMHpOBaHUE MPEICTABICHUI O 3HAUCHUH XUMUYCCKON HAYKU B PEIICHUH COBPEMEHHBIX IKOJOTHUYECKHX MPOOJIeM, B TOM YHCJIE B IIPEIOTBPAILCHHN
TEXHOTEHHBIX U IKOJIOTHYECKHX KaTacTpo.

JInuHbIe pe3yabTaThl OTPAXKAT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH OCHOBHBIX HAIIPABIICHUH BOCTIUTATEILHON JICATEIILHOCTH.

OCHOBHBIMHU HAIpaBJICHUSIMHA OPraHU3allMU BOCITUTAHUS M COLUAIN3ALUN 00YyJaIOIIMXCS:

1) rpaskJaHCKO-TTATPHOTHYECKOE: IICHHOCTHOE OTHOIIIEHHE K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY HACJICAHIO, TOHUMAaHUE 3HAYCHUS
XMUMUYECKOH HAYKH B JKU3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BIIAJETh JOCTOBEPHOU HMH(pOpPMAIMEH O TEPEIOBBIX JOCTUKCHHUIX M OTKPBITHSIX
MHUPOBOM M OTCUECTBCHHOW XUMHH, TOTOBHOCTh K Pa3HOOOPa3HOW COBMECTHOH JEATEIILHOCTH TPHU BBITIOJHEHUU Y4YeOHBIX, IMO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB, CO3JJaHUH Y4EOHBIX MPOEKTOB, CTPEMIICHUE K B3aUMOIIOHMMAHHIO U B3aUMOIIOMOIIM B MpOIecce ITON yueOHOI
JeSITEeIbHOCTH.

2) HpaBCTBEHHOE M JIyXOBHOE BOCIIUTAHUE: MUPOBO33PEHUYECKOE MPEACTABICHHE O BEUIECTBE M XUMUYECKOW peakliu, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U COCTABIIAIOIIUX OCHOBY IS MOHUMAHUS CYIIHOCTH HAYYHOW KapTHHBI MUPA; MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
pa3BUTHUS TIPHUPOJBI, B3aMMOCBA3SX YeNOBEKa C MPUPOAHON Cpeod, O PO XMMHHU B TIO3HAHHM ITHX 3aKOHOMEPHOCTEW, TMO3HABATENbHBIX MOTHBOB,
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HaIIpaBJICHHBIX Ha IMOJYYCHHC HOBBIX 3HAHUHA 110 XUMUH, H€O6XOI[I/IMBIX JJIA O6’b$ICHeHI/ISI Ha6JHOIIaeMBIX mpouecCcoB M HBHGHHfI; BOCIIMTAaHHUC
MOJIOKUTEIHFHOTO OTHOILICHUS K TPYLY U TBOPYECTBY: MHTEPEC K MPAKTHUECKOMY M3Y4YEHHIO Mpodeccuid u Tpyda pas3iiuyHOro poja, YBaKEHUE K TPyIdy U
pe3yibTaTaM prﬂOBOfI ACATCIIbHOCTH, B TOM YHUCJIC Ha OCHOBC IMPUMCHCHHA IMPCAMCTHBIX 3HAaHUI O XUMHH, OCO3HAHHOI'O BI)I60pa I/IHI[HBHI[yaHBHOﬁ
TPAGKTOPUU TPOJOIDKEHHUS O0pa3oBaHUSI C Y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH;
yCIIEIIHOHM MPO(eCCHOHATBHOM NeSITEIPHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHHI; TOTOBHOCTH aallTUPOBATHCS B TPO(GECCHOHATIBHOM cperie.
3) BOCIIMUTAHUC IMOJIOKUTCIBHOIO OTHOIICHHUA K TPYAY U TBOPUYCCTBY: MMO3HABATCI/IbHAA, I/IH(i)OpMaIII/IOHHaﬂ M YUTATCJIbCKaA KyJbTypa, B TOM 4YH CJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ y4EOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATyPOM, JOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMH MH(DOPMALIMOHHBIX TEXHOJIOT Ui,
4) HHTCIUICKTYaJIbHOC BOCIHTAHUE: pa3jindaTb, HA3bIBATb W YIPABJIATH COOCTBEHHBIMU OMOIMAMHU W OMOUUWAMHU APYTUX; BBIABIATH U AHAJIM3UPO BATH
IIPUYUHBI 3MOHPII>1; CTaBUTE ce0sT Ha MECTO APYroro 4c€jioB€ka, IOHMMAaTb MOTUBEI 1 HAMEPCHHUA APYIroro,
5) 310poBbecOeperaromiee BOCIIUTAHUE: OCO3HAHWE IICHHOCTH KH3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha 3J0POBBIA 00Opa3
KU3HU, OCO3HAHUE MOCIEACTBUI U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOIIEHUs ajlKOroJsl, HAPKOTUKOB, KypeHusi), HE0OXOAUMOCTh COOIIOACHUS PAaBUI
0€30MacHOCTH NP 00paLIEHUH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peaibHOM JKHU3HH.
6) COIMOKYJIBTYPHOE U MEAUAKYJIbTYPHOE BOCHUTAHME: aKTHMBHOE y4acTHE B PELIEHUM MPAKTUYECKUX 3a/1ad (B paMKaxX CeMbH, IIKOJbI, TOpoAa, Kpas)
XMMHYECKON HaNpaBJI€HHOCTH, HHTEPEC K MPAKTUYECKOMY U3yUEHUIO Ipodeccuii, CBI3aHHBIX C XUMUEH.
7) KYJIBTYPOBCAUECKOC MW OCTECTHUYCCKOC BOCIHUTAHHE: OPHUCHTAIMA Ha MNMPUMCHCHUC XHUMHYCCKHUX 3HAaHUN 3HAHUU npu peuiCcHUM 3aJa4 B oOiactu
OKpYKarollen Cpeibl.
8) mpaBOBOE BOCTIHTAHHE U KYJIbTypa 0€30TacHOCTH: COONIOJCHUE MPaBHJI OE30MAaCHOCTH, B TOM YHCJIE HABBIKM O€30MACHOTO TIOBEACHHS B MPUPOJIHOM
cpene.
9)BocniuTaHue ceMENHBIX LICHHOCTEH: MOHUMaHNe 3HAUMMOCTH HPaBCTBEHHOTO aCIEKTa JAEATEIbHOCTH YEeJIOBEKa B XUMUHU.
10) ¢dopmupoBaHMe KOMMYHHUKATHUBHOW KYyJIbTYpBI: BOCHPUHUMATh U (OPMYIHPOBATH CYKIEHUS, BbIpaKaTh SMOIMH B TMPOILIECCE BBIMNOJIHEHUS
MPAKTUYECKUX U JTaOOpaTOPHBIX PadOT; paclio3HaBaTh HEBEpOAIbHbBIE CPEICTBA OOIIEHUS, TIOHUMATh 3HAYEHHUE COI[MAIbHBIX 3HAKOB, 3HATh U PAclO3HaBaTh
MPEANOCHIIKA KOHGIUKTHBIX CUTYyallui U CMSIT4aTh KOH(IJIUKTHI, BECTH [IEPETOBOPHI.
11) sxosornyeckoe BOCHUTAHUE: HKOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHUKY KU3HM Ha 3eMJje, OCHOBE €€ CyIlecTBOBaHUS,
MMOHMMAaHKE LIEHHOCTH 3/I0pPOBOro U Ge30macHOro oOpasa >KU3HH, OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DM3MUECKOMY U MCUXMUYECKOMY 3/0POBBIO,
OCO3HAHHE IIEHHOCTU COOJIIO/IEHUS MPaBHJI OE30MAaCHOTO MOBEJACHHS MPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUSAX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU
JIIOAeN.
IInanupyemble pe3yJibTaThbl OCBOECHHS Y4eOHOT0 MpeAMeTa
BbInyCKHUK Hay4YUTCS:

® ONHUCKLIBATh CBOMCTBA TBCPAbIX, )KUJKUX, r33006p33HI>IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPHU3HAKH,

° XapaKTCpu3oBaTb BCHICCTBA 110 COCTAaBY, CTPOCHUIO H CBOﬁCTBaM, YCTaHaBJIMBATL HNPHUYUHHO-CIICACTBCHHBIC CBA3U MCKAY HdaHHBIMHU
XapaKTCPUCTUKAMU BCHICCTBA,

® PAaCKpbBIBATH CMBICII OCHOBHBIX XHMHWYCCKHUX TIOHSATHM: aToOM, MOJICKYJIA, XUMHUYECKHMN QJICMCHT, MPOCTOC BCHICCTBO, CJIOKHOC BCIICCTBO,

BaJICHTHOCTb, UCIIOJIb3Ys 3HAKOBYHO CUCTCMY XUMHUU;



. n300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C MOMOINBI0 XUMUYECKUX (OPMYI U CYHIHOCTh XUMHUYECKUX PEAKIHA ¢ MOMOIIBI0 XUMUYECKUX
YPaBHEHUH;

. BBIYHCIISITE OTHOCUTEIEHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChI BEIIIECTB, a TAK)KE MACCOBYIO JIOJI0 XUMUYCCKOTO 3JIEMEHTA B COSTMHCHUSX;

. CPaBHHBATh [0 COCTABY OKCH/IbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

. KJIACCU(UITUPOBATH OKCHUIBI M OCHOBAHHMSI 110 CBOMCTBAM, KUCJIOTHI U COJIA — IO COCTaBY;

. OTIMICHIBATh COCTAaB, CBOMCTBA U 3HAYCHHE (B TIPUPOJIE U MPAKTUICCKOM JESITEILHOCTH YEJIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOa U BOJAOPO/IA;

. MOJTb30BaThCS TA00PATOPHBIM 000PYJIOBAHHEM M XUMHUECKOH TTOCYI0M;

. MIPOBOJIUTH HECJIOKHBIE XUMUYCCKHE OTBITHI U HAOIIOJICHUS 32 M3MEHEHHEM CBOWCTB BEHISCTB B IPOIECCE WX IMPEBPAICHUN; COOIIOIATH
MpaBWJIa TEXHUKH 0€30TIaCHOCTH TPY MPOBEJICHUH HAOIIOCHUI U OTIBITOB;

. pa3nuyaTh 3KCIEPUMEHTAIBHO KHCIOTHI U IIEJOYH, TOJB3YSICh WHIMKATOPAMH; OCO3HATh HEOOXOAMMOCTh COOIOACHHS Mep 0e30MacHOCTH
TP OOpAICHUH ¢ KHUCIOTaMH U IIEJI0YaMH;

. KJIACCHU(HUITUPOBATH MHOTOOOpa3He XUMHYCCKHUX PEaKIInii;

. M3YYHT CBOMCTBA METAJUIOB, HEMETAIJIOB U UX COCTUHEHUH.

BBITTYCKHHK TIOJTYIUT BO3MOXKHOCTD HAyIUTHCS:

. IPaMOTHO 0OpaIaThCs ¢ BEIIECTBAMHU B ITOBCETHEBHOM JKH3HH,

. OCO3HaBaTh HEOOXOUMOCTh COOJTIOICHHSI MPABMIT SKOJIOTMYECKH 0€30TIaCHOTO TIOBE/ICHUS B OKPY)KAOIIIECH MTPUPOIHOH Cpejie;

. MOHUMATh CMBICIT M HEOOXOJIMMOCTh COOJIOACHUS MPEIIMUCAHHM, MPeajaraéMblX B MHCTPYKIMSAX IO HCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB
OBITOBOM XMMUU U JIP.;

. WCII0JIb30BaTh MPHOOPETEHHBIC KIIOYCBBIC KOMIICTCHTHOCTH TPU BBIMIOJHCHHH HCCIICIOBATEILCKAX IPOCKTOB IO HW3YYCHHUIO CBOMCTB,
CIIOCOOOB TIOJTyYEHUS ¥ PaClO3HABAHUS BEIICCTB;

. pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HWCIOJIb3YS CPEJICTBA YCTHOIO W IMCHBMEHHOIO OOIIEHHWS, IPOSBIATH T'OTOBHOCTH K
YBOKCHHIO HHOW TOYKHU 3pEHUS MPU OOCYXKJICHUU PE3YJIbTAaTOB BBHITOJHEHHOW PabOTHI;

. 00BEKTUBHO OIICHMBATh MH(OPMAIIHMIO O BEIICCTBAX M XMMHYCCKUX IPOIECcaX, KPUTHUYSCKH OTHOCHTHCS K TICEBJOHAYYHOW WH(POpPMAIUH,

HeI[O6pOCOBeCTHOI71 PCKIaMC, KacaroIercs NCIoIb30BaHus Ppa3JIN4YHBIX BEIICCTB.

6. Conep:xkaHue y4ueOHOro npeamera « Xumus»

8 kuace
Pa3zpnen 1. OcHOBHBIC NOHATHSA XMMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeACTABJICHH )
[Ipeamer xumuu. XuMHUs Kak 4acTh €CTECTBO3HaHMs. BemiectBa M ux cBoiicTBa. YUuCThie BemiecTBa M cMecd. MeToabl NMO3HAHUA B XUMHH:
HabmoieHne, skcrepumenT. [Ipuemsl 6e30macHo paboThl ¢ 060pyIOBaHKEM U BemecTBaMu. CTpoeHue TIaMeHH .
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Uucteie BemectBa U cMecd. CrocoObl OYMCTKH BEIISCTB: OTCTaWBaHWE, (UIBTPOBAHWE, BBHIMAPUBAHWE, KPHUCTAJUIM3AMMS, IUCTHUIUIALINSL
dusnyueckue U XUMHUYECKUE SBICHUSA. XUMHUYeCKue peakiuu. [Ipu3HaKu XUMHYECKUX PEaKIUid W YCJIOBHUS BO3HUKHOBEHUS M TEUEHUS XUMHUYECKHX
peaKuum.

ATOMBI, MOJICKYJbl W HOHBL BemiectBa MOJIEKYISIPHOTO H HEMOJICKYIIIPHOTO CTpoeHus. Kpucraumdeckue W aMOopQHBIC BEIIECTBA.
Kpucrannuueckue pemeTrku: MOHHAs, aTOMHas M MOJEKyJspHas. [IpocTele M CiloXHBIE BelecTBa. XMMHYECKUM 3JIEMEHT. MeTaibl U HEeMEeTasuIbl.
AToMHas enuHMIa Macchl. OTHOCHTENbHAS aToOMHash Macca. SI3bpIk XuMuK. 3HAKM XUMHUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Xumnueckue (Gopmynsl. OTHOCUTENBHAS MOJEKYJIsIpHas Macca. KaduecTBEHHBIM M KOJWYECTBEHHBIM COCTAaB BEIIECTBA. BBIYHMCIEHUS TO XUMHUYECKHM
dhopmynam. MaccoBast 10711 XUMHAYECKOTO JIEMEHTA B CJI0KHOM BEIIIECTRE.

BanentHocTh XuMu4eckux aneMeHToB. OnpeielieHne BAJICHTHOCTH 3JIEMEHTOB 10 (popMysiaM OMHApHBIX coequHeHnid. CocTaBIeHUE XUMHUUECKHUX
(hopmys OMHAPHBIX COCTUHEHUN TT0 BaJICHTHOCTH.

ATOMHO — MOJIEKYJIIPHOE yueHHe. 3aKOH COXpaHeHUs1 Macchl BenlecTB. XKuzub u nesarensHocTh M.B. JlomoHOCOBa. XuMuueckue ypaBHeHUs. THIIbI
XUMHUYECKUX PEAKIIUH.

Kucnopon. Haxoxnenue B mpupone. [lomydenwe kuciopona B 1abopaTOpuu M MPOMBIIIIEHHOCTH. DU3MUYECKHE W XUMHUYECKHE CBOMCTBA
kucnopona. ['openne. Oxcunpl. [Ipumenenue kucinopoaa. KpyroBopot kuciopoaa B npupojae. O30H, auioTponus Kuciaopoja. Bo3ayx m ero cocras.
3ammTa aTMOC(EpPHOTO BO3/ayXa OT 3arpsI3HCHHM.

Bonopon. Haxoxnenne B mpupone. [Tonydenue Bogopoa B 1a0OpaTopuu U MPOMBIIUICHHOCTH. DU3NYECKHe M XUMUYECKUE CBOMCTBA BOJOPO/A.
Bonopon — BocctanoButens. Mepsl 6e30macHOCTH Mpu padoTe ¢ BojopoaoM. [Ipumenenue Bogopoa.

Bopna. Metonbl onpeneneHust coctaBa BOJbI — aHAKM3 U cuHTEe3. Du3nueckue CBOMCTBA BOJbl. Bosma B mpupoje u crmocoObl €€ OYUCTKU. Adpanus
BOJIbl. XMMHYECKHE CBOMCTBa BoJbl. I[Ipumenenune Boawl. Boma — pactBopurens. PacTBopuMOCTh BemiecTB B Bojie. MaccoBasi J0Jisi pacTBOPEHHOTO
BEILIECTBA.

KomnuecTtBeHHble oTHOmIeHUST B XumuH. KommdecTBo BemectBa. Moy, MomsipHas macca. 3akoH Aorazapo. MoJisspHblii 00beM Ta3oB.
OTtHocuTenbHas IIIOTHOCTH ra30B. OOBbEeMHbIE OTHOIICHHUS T'a30B PU XUMUYECKUX PEAKIIUAX.

Bakueiinue kiiaccel HeOpraHu4eckux coenuueHuil. Okcuapl: coctas, kiaccudukanus. OCHOBHbIE U KUCIOTHBIE OKCUbl. HOMEeHKIaTypa oKCHAOB.
Pu3nuecKrue 1 XMMHUYECKHE CBOMCTBA, MOJyYEHUE U IPUMEHEHUE OKCUIOB.

I'unpoxcunpl. Knaccuduxarnus runpokcunoB. OcnoBanus. CocraB. Illenoun u HepactBopumble ocHOBaHuA. Homenkinarypa. ®usnueckue u
XMUMHYECKHE CBOMCTBA OcHOBaHM. Peakuus neiitpanuzanuu. [lonydyenue u npuMeHeHne OCHOBaHUM. AMGMOTEpHbIE OKCUIBI U THIPOKCHU/IBL.

Kucnotsl. CocraB. Knaccuduxanus. Homenknatypa. @uznyeckue 1 XUMHUYECKHE CBOMCTBA KHCIOT. BBITECHUTENBHBIN PSJl METAILIOB.

Comu. CocraB. Knaccuduxanus. Homenknarypa. @usnueckue cBoiicTBa coseil. PacTBopumocTh cosell B BoJe. XMMHUYECKHE CBOWMCTBA COJICH.
CrniocoOs1 montyuenus coliet. [Ipumenenue coneit.

['eneTnueckas CBsI3b MEKy OCHOBHBIMU KJIACCAaMU HEOPTaHUUECKUX COCAMHEHUM.

JemoncTrpanun. O3HaKOMIIEHHE ¢ OOpas3laMu MPOCTBIX U CIOXHBIX BemecTB. CrmocoObl OYMCTKU BEIIECTB: KPUCTAIU3AIUS, TUCTHIUISAIIMS,
xpomatorpadus. OnbIThI, MOATBEPKAAIOININE 3aKOH COXPAHEHUS MACChl BEIIECTB.

[Tonyuenue u coOupaHue KUCIOPOa METOJIOM BBHITECHEHHUS BO3/lyXa U BOJbl. Onpe/ienieHrne cocTaBa Bo3ayxa. Koiekyus neghpmu, KaMeHHO20 Yeis u
NPOOYKMO8 ux nepepadomxi.
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[Toyuenue Bogopoa B anmapare Kurma, mpoBepka BoI0poJa Ha YHCTOTY, TOPEHUE BOIOPOAa, COOMpaHKe BOAOPOIa METOJAOM BBITECHEHHUS BO3/IyXa
Y BOJIBI.

Amnanu3s Bojbl. CHHTE3 BOJIBI.

3HAKOMCTBO ¢ 00pa3iamMu OKCHAOB, KUCJIOT, OCHOBaHMM u coseil. HelTpanuzamust ménoun KUCIOTON B MPUCYTCTBUU UHIUKATOPA.

JlabopaTopHble onbIThl. PaccMOTpeHHE BEMIECTB ¢ pa3InyHbIMU (U3MUECKUMU CBOMCTBaMHU. Pa3enenue cMecu ¢ momomibio MarauTa. [Ipumepsr
(U3HYECKUX U XUMHYSCKUX SBJICHHUNA. Peakinu, WIITIOCTPpUPYIONNE OCHOBHBIC MPU3HAKH XapaKTEPHBIX peakuu. Pa3noxeHne 0CHOBHOTO KapOoHaTa MeH
(I1). Peaxiust 3aMeIeHUsT ME/H KEITIC30M.

O3HakomieHHe ¢ 0Opa3iiaMu OKCHJIOB.

BsaumoetictBre Bogopoaa ¢ okcuaom meau (11).

OMBITHL, MTOATBEPKIAIONINE XUMUYECKHAE CBOMCTBA KUCIIOT, OCHOBaHUH.

IIpakTHYyeckne padoThI
[TpaBuna TeXHUKN OE30MTACHOCTH MPU padbO0Te B XUMUYECKOM KaOuHeTe. O3HaKOMJICHHE C J1a00pPaTOPHBIM 000PYIOBAHHEM.

OuncTka 3arpsA3HEHHON MOBAPEHHOM COJIN.
[Tosmydenue u cBOMCTBA KUCTIOPOIa
[Tosmydenune BO10pOAa U U3YYEHUE €0 CBOWCTB.
[IpuroToBsieHHE pacTBOPOB COJIEH C ONPEAEIEHHON MAaCCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA.
Pemrenne skcnepuMeHTaNIBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COETUHEHUI.
PacuerHble 3agaun:
Brruncienue oTHOCUTETFHOM MOJIEKYISIPHOM MacChl BeniecTBa 1o ¢hopmysie. BeranuciaeHne MaccoBO# 10U DJIEMEHTa B XUMUUYECKOM COSMHEHUH.
VYcranoBnenue mpocreiiei (GopMybl BEIeCTBa MO0 MaCCOBBIM JIOJISIM SJIEMEHTOB.
HaxosxieHne MaccoBoi 10JIM paCTBOPEHHOIO BEILIECTBA B pacTBOpE. BhIuncieHrne Macchl paCTBOPEHHOTO BELECTBA U BOJBI JIsl IPUTOTOBIICHUS
pacTBopa OnpeAesEHHON KOHLIEHTPAlUK.

OO0bEMHBIE OTHOLIECHUS Ta30B MPU XUMHUECKUX PEaKIUsIX.

Boruncnenus no XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBa OJHOTO M3 MIPOAYKTOB PEAKIIMH [0 Macce UCXOTHOTO BELIECTBa,

00BEMY WIIH KOJTMYECTBY BEIIECTBA, COJEPIKAIIETO OMPEACIEHHYIO IO MPUMeECEi.

Paznea 2. [lepuoanueckuii 3aK0H U MepUOAUYECKAs CUCTeMa XuUMHUYecKHuX j1eMeHTOB [I.1. MenaeseeBa. CTpoenune aroma.

[lepBpie MOMBITKH KiIaccU(PUKAIIMM XUMHUYECKUX 3TeMEHTOB. [IoHSATHE O rpynmax CXOJHBIX 3JIEMEHTOB. EcTecTBeHHbIE ceMEICTBa IIEIOYHBIX
MeTauioB M ranoreHoB. bmaropogneie rasel. Ilepuommueckuii 3akon J.M.MenneneeBa. Ilepuoamueckass cucreMa Kak €CTECTBEHHO — Hay4dyHOE
KJaccupUKausl XUMHUYECKUX »dleMeHToB. TabOmuuHas ¢Gopma mnpeacTaBieHUs KilaccU(PUKAIMK XUMUYECKUX 3eMeHTOB. CTpyKTypa TaOIuIlbI
«[lepuonnyeckas cuctema xumudeckux snemeHToB .M. MenneneeBa» (kopotkas opma): A- u b- rpynimsl, nepruoapl. DU3udecKuii CMBICT TOPSAKOBOTO
JIIEMEHTa, HoMepa Meprojia, HoMepa IPYIIbI (A7 3JIEMEHTOB A-TPYII).

CrpoeHue aToMa: siApo W dMEKTpoHHAs obosiouka. CoCTaB aTOMHBIX sJiep: MPOTOHBI M HEUTPOHBL. M30TOmbl. 3apsa aTOMHOTO sapa, MaccoBOE
YHCII0, OTHOCUTENbHAs aToMHast Macca. CoBpeMeHHast (GOpMYTUPOBKA MOHITHS «XUMUYECKUI STIEMEHTY.
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DneKkTpoHHask 000JI0YKa aToMa: MOHSATHE 00 PHEPreTHYECKOM YPOBHE (RJIEKTPOHHOM CIIOE€), €ro €MKOCTH. 3alOJHEHUE DJIEKTPOHHBIX CIOEB Y
aTOMOB 2JIEMEHTOB IIEPBOTO — TPEThero neprooB. CoBpeMeHHas (HOPMYITHPOBKA MEPHOAMYECKOTO 3aKOHA.

3HaueHue nepuoauyeckoro 3akoHa. Hayunbie noctwxkenus .M. MenpaeneeBa: ucCHpaBieHHE OTHOCUTENIbHBIX aTOMHBIX Mace, IpeJCKa3aHue
CYLIECTBOBaHMS HEOTKPBITBIX 3JIEMEHTOB, IEPECTAHOBKY XMMHUECKUX 3JIEMEHTOB B Ileproauueckoit cucreMe. JKusnp u aesrensHocts .M. Menneneesa.

JdemoHcTpanuu:

du3nyecKknue CBOWCTBA IMIEJIOYHBIX METAJUIOB. B3amMojelicTBHE OKCHJIOB HaTpus, MarHus, ¢ocdopa, cepbl C BOJOW, HCCICAOBAHHE CBOWCTB
MOJIyUYEHHBIX NMPOAYKTOB. B3anumoneiicTBue HaTpus U Kaius ¢ BoJol. du3nueckue cBOWCTBA rajoreHoB. BzaumoaeiicTBue agtoMUHMS € XJIOpOM, OpoMoM
U MOJIOM.

Pasnen 3. CTpoenue BemecTna.

DNEeKTPOOTPULIATENBHOCTh XMMHUECKUX 3JIEMEHTOB. OCHOBHBIE BHJbl XMMHMUYECKOM CBSI3U: KOBAJICHTHAsl HEMOJIApHAsl, KOBAJECHTHAs MOJspHas,
nOHHasl. BaneHTHOCTh 37IEMEHTOB B CBETE AMEKTPOHHOM Teopuu. Crenenb okucienus. [IpaBuna onpenenenus creneHeil OKUCIeHUs 3JIEMEHTOB.

JdemoHncTpaumnu:

ConocrapneHue GU3NKO-XUMHUYECKUX CBONCTB COEAMHEHUN ¢ KOBAJIEHTHBIMU U MOHHBIMH CBSI3SMHU.

TemaTnueckoe NJIAHMPOBaHHME Y4eOHOr0 nNpeaMeTa « XuMus» 8 Kiace

Ne Tema Kon-60 Ilpakmuueckux pabom
uacos
1. | OcHOBHBIC IOHATHUS XUMHUH (YPOBEHb aTOMHO- 54 6

MOJIEKYJISIPHBIX TPEJICTaBICHUN)
2. | [lepuoauyueckuii 3aKOH U IEPUOAUYECKAS CHCTEMA

xumuueckux aemenToB .M. MenneneeBa. CtpoeHue 7 0
aroMma.
3. | Ctpoenue BemecTBa. XMMHUYECKas CBS3b. 7 0
Hroro 68 6
9 kaacc

Paznea 1. MHorooopasue XuMHYEeCKHX pPeaKIuii.
Knaccudukanuss XuMUYeCKHX peakui: peakiuu COCAUHEHUs, Pa3IoKEeHHs, 3aMelleHnus, oOMeHa. OKUCIUTEIbHO -BOCCTAHOBUTEIbHBIE PEAKIUU.
OkucIUTENh, BOCCTAHOBHUTEIb, IMPOLECCHl OKUCIEHUS M BOCCTaHOBJIEHMsS. (COCTaBlEHHE YPaBHEHUU OKHCIUTENIBHO-BOCCTAHOBUTENIBHBIX PEAKUUUA C

MOMOIIIBIO METOAA IJICKTPOHHOT'O Oananca.
TenoBeie SCI)CI)CKTBI XUMHNUYCCKHUX peaKHHﬁ. 3K30TepMI/I‘{eCKI/IC U SHAOTCPMHUUYCCKUC PCAKIUU. TepMOXI/IMI/I‘{eCKI/IC YpaBHCHUH. PacueTtsr mo

TCPMOXUMHUYCCKUM YPABHCHUSM.
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CKOpOCTh XMMUYECKUX peakiuii. @akTopbl, BIUSIONINE HA CKOPOCTh XUMHUECKUX PEAKIIHi. IIepBoHayaIbHOE NIPEACTABICHUE O KaTAJIA3E.

Oo6patumbie peakiuu. [ToHATHE 0 XUMHUYECKOM PaBHOBECHH.

XUMHUYECKHE PEaKlUM B BOJAHBIX PACTBOpPAX. DIIEKTPOIUTHI U HENEKTpouThl. Moubl. Katnonsl u annonsl. ['uapaTHas Teopus pacTBOPOB.
DNEKTPOIUTHYCCKAs TUCCOLMAIUS KUCIIOT, OCHOBaHWA M coJiel. Ciiabble M CHIIbHBIC MIEKTponuThl. CrerneHs auccormanuu. CTeneHb JIUCCOIHAIINH.
Peaknun monHOrO OOMEHa. YCIOBUS TEUEHHUs pEaKUUi HOHHOTO OOMEHa J0 KOHIA. XMMHYECKHME CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHHMYECKHX
COCIIMHEHUH B CBETE MPEACTABICHUI 00 ICKTPOIUTUYECKON TUCCONUAIINN M OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIX peakiuid. [IoHsITHE 0 THApOIIH3e COJICH.
JdemoncTpaumnu:

[IpuMepsl 3K30- ¥ S3HIOTEPMHUYECKUX PEAKIIH.
B3anMojelicTBre IMHKA C COJITHOM M YKCYCHOM KMCIOTOW. B3anMoeicTBrEe IpaHyIMPOBAHHOIO IIMHKA U [IMHKOBOM BN C COJISTHOM KHUCIIOTOM.
B3aumoneiictBue okcuna meau (I1) ¢ cepHoit kucnoTol pa3HON KOHIIEHTPAIMH MPU Pa3HBIX TEMIIEpaTypax.
I'openne yris B KOHIEHTPUPOBAHHOM a30THOW KHUCIIOTE.
['openne cepsl B pacIiaBI€HHOM CETUTPE.
HcnpiTanue pacTBOPOB BEIIECTB HA SJIEKTPUUIECKYIO TTPOBOIUMOCTb.
JIBI>KEeHIE NOHOB B JIEKTPUYECKOM TIOJIE.
IIpakTHyeckue padoThI:
N3ydenune BIUsIHUA YCIOBUM MPOBEACHUS XUMHYECKON PEAKIIMU Ha €€ CKOPOCTh.
Pemrenne skcnepuMeHTaNIBHBIX 3a7a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBAHUM KaK JIEKTPOJIUTOBY
JlabGopaTopHbIe ONBITHI:
Peakuuu o6MeHa Mex 1y pacTBOpaMu 3IIEKTPOJIUTOB
PacuerHble 3a1aun: BoluncieHns 0 TEPMOXUMUYECKUM YPABHEHHSIM PEAKITU.
Pa3znen 2. MHoroo0pasue Bemecrs.

Hemerannsbl. ["amorensl. [lonoxxeHne B NepHOIMYECKON CHUCTEME XMMHUYECKUX AJIEMEHTOB, CTPOEHHE MX aroMoB. HaxoxaeHue B mpupofe.
du3nueckre 1 XMMUYECKHE CBOMCTBA rajioreHoB. [lonyyenue n npumenenue ranoreHoB. Xiop. @usnyeckue U XuMu4decKkue cBoMcTBa xyopa. [Ipumenenue
xjiopa. Xnopooaopoa. Pusznueckue cporictBa. [lomyuenne. CoissiHHas kuciora u e€ coqu. KauecTBeHHas peakuus Ha XJOpHA-UOHBIL. Pacrno3HaBaHue
XJIOpUI0B, OPOMHUJIOB, HOJIUIOB.

Kucnopon u cepa. Ilonoxenue kucimopona u cepel B [ICXD, crpoenne ux aromoB. Cepa. AmtoTponus cepbl. PU3NUECKUEe U XUMUYECKUE
cBoiictBa. Haxoxxnenue B npupoje. [Ipumenenue cepsl. CepoBoopoa. CepoBoiopoaHas KucioTa u ee conu. KauecTBeHHas peakiusi Ha Cyib(HUI-HOHBIL.
Oxcup cepsl (1V). @usnueckue u xumuyeckue coiictsa. [Ipumenenue. CepHucras kucioTta u ee conu. KadecTBeHHast peakiusi Ha CylnbPUT-HOHBL. OKCHA
cepol (VI). Cepnas kucnora. XuMUYECKUE CBOICTBa pa30aBIeHHONW U KOHIIEHTPUPOBAHHOW cepHOM KHcNOThl. KadecTBeHHast peakuus Ha Cynb(ar-uOHbI.
XUMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE MOJIYYEHHSI CEPHON KUCIOTHI B MPOMBILIIIEHHOCTH. [I[puMeHeHne cepHOl KUCIIOTHI.

Azor u docdop. Ilonoxenue azota u docdopa B I[ICXD, crpoeHre mx aromoB. A30T, ¢U3NYECKHEe U XMUMHUYECKHE CBOWMCTBA, MOJY4YCHUE U
npuMmeHenne. KpyroBopoT azota B npupojie. AMMHaK: (pu3ndeckue 1 XUMUYECKHE CBOMCTBA, MoyueHue u npumeHeHne. Coau aMMOHUS. A30THasl KUCIOTa
U ee coiicTBa. OKHUCITUTENbHBIE CBOMCTBA a30THOM KUCHOTHL. [lodydeHre a30THON KHUCIOTHI B Naboparopuu. XUMHUYECKUE PEaKIUH, JeKallhue B OCHOBE
MOJIy4eHUsI A30THOU KHUCIIOTHI B MPOMBIIIIIIEHHOCTH. [IpuMenenue a3oTHO# KucinoTel. Cou a30THON KUCIIOTHI U UX IPUMEHEHHUE. A30THBIE yIOOpEHUS.
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dochop. Ammorponust pochopa. Pusznyeckue u xummudeckue cBoirctBa docdopa. Oxcun docdopa (V). OprodochopHas KucIOTa U €€ COJH.
®ochopHbie yroOpeHHs.

VYrnepon u kpemuuit. I[lonoxenue yriepoma um kpemuus B IICXD, ctpoeHue ux atomoB. Yriepona. Amiorpornus yriepoaa. dusmdeckue u
XMUMHMUYECKHE CBOWCTBA yriepoaa. AjncopOuus. YrapHbslii ra3, CBOMCTBa U (PU3MOJOTUYECKOE JIEHCTBUE HA OpraHu3M. YTJIEKUCIbIN ra3. YroiabHasi KUCIoTa U
ee conu. KauecTBeHHbIe peakiuy Ha kKapOoHaT-uoHbl. KpyroBopoT yrieposa B npupojae. OpraHndeckue COeUHEHUs YIiIepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuueas kucnorta u ee conu. Cmexno. Llemenm.

Mertamnsl. [lonoxenne metawioB B [ICXD JI.V.MenneneeBa, ctpoeHre ux aToMoB. Metayuindeckasi cBsizb. @u3nyeckue CBONCTBA METAILIOB. Psint
aKTUBHOCTH METaJUIOB. XMMHUYECKHE CBOMCTBa MeTaiioB. OOuiue crnocoOsl nosydyeHus: Mmetaysios. CrnaBel MetauioB. lllenounsie meramisl. [lonoxxenue
IETOYHBIX METAJJIOB B MEPUOJMYECKON CHUCTEME, CTpOE€HHE MX aTomMoB. Haxoknenwe B mpupone. MarHuii u KajublMi, UX BaXXHEUIINE COCIUHECHMU S.
XecTkocTh BOJBI U CIOCOOBI €€ YCTpaHEHHUSI.

Amomunmii. [lonoxenue amOMHHHMS B NEPUOJMYECKON CHCTEME, CTpoeHue ero atoma. Haxoxnenue B npupoze. Ousznueckne m XUMUYECKHE
CBOMCTBa amOMUHUSA. AM(POTEPHOCTh OKCHJIA U TUAPOKCUIA aTFOMUHUS.

Kenezo. [Tonoxenune xenesa B NEPUOINIECKON CUCTEME, CTpOEHHE ero atoMa. HaxoxneHue B npupoje. usznueckne U XMUMUYECKHE CBOWCTBA
xenesza. BaxHelre coelnHeHus kene3a: OKCUAbI, ruapokcuabl u conu xkenesa (1) u xenesa (111). KauectBenHble peakiiuu Ha HOHBI.

JdemoncTpauunu:

®u3nuecKue CBOMCTBA TAIOT€HOB.

[Tonyyenue xJI0pOBOIOPOJA U PACTBOPEHHUE €TO B BOJE.

AmorponHbie MOAUUKAIU cepbl. OOpa3Ibl MPUPOIHBIX CYIb(GHUIOB U CYIb(HATOB.

[Tonmyuenue amMmmuaka u ero pactTBopeHue B Bojie. O3HaKOMIIEHHE ¢ 00pa3liaMyu IMPUPOIHBIX HUTPATOB, (pocaToB

Monenu KpucTaNIMYeCKUX PeiéToK anMasa u rpaguta. 3HaKOMCTBO ¢ 0Opa3laMu NPUPOTHBIX KapOOHATOB U CHIIMKATOB

3HaKOMCTBO C oOpa3laMu BaXHEHIIUX COEAWHEHUN HATPHs, Kajaus, NPUPOJHBIX COCTUHEHHWI Kalublus, pyJaMH >Keie3a, COCAUHEHUSIMU

anroMUHUs. B3anMoaeicTBrE MIEIOYHBIX, IIEIOYHO3EMENIBHBIX METAIOB U AIFOMUHUS ¢ BOJIOW. CKUTraHue Kelle3a B KUCIOPOJE U XJIOpeE.
IIpakTuyeckue padborTbi:

[Tosydenune consiHOM KUCIOTHI U U3y4YECHHE €€ CBOWCTB.

Pewrenne skcnepuMeHTalbHbIX 3a1a4 110 TeMe «Kuciaopona u cepay

[lonyyenne amMuaka U U3y4€HUE €0 CBOMCTB.

[Tonyuenue okcuaa yriepoaa (1V) u uzyuenue ero coiicts. Pacno3sHaBanue kapOoHATOB.

Peurenne skcnepuMeHTaNIBHBIX 3a/a4 110 TeMe «MeTauibl U UX COCTUHEHUS.
JlaGopaTopHbIe ONBITHI:
BriTecHeHME rajloreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUN.
KagecTBeHHbIE peakiun CyiabPu-, CyIb(GUT- U Cylb(aT- HOHOB B PaCTBOPE.
O3HakomiieHHEe ¢ 00pa3laMu cepbl U €€ PUPOTHBIMU COEAUHEHHUSIMU.
B3aumopeicTBue cosieii aMMOHHSL CO LIETOYAMMU.
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KauecTBeHHbIE peakMi Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakuiys Ha yIrJIEKUCIIbIN ras.

N3yuenune 06pa3ioB MeramuioB. B3aumoeiicTBre METaIOB ¢ pacTBOpaMu cojieid. O3HaKOMIJICHHE CO CBOMCTBaAMU U MPEBpaIICHUSIMU KapOOHATOB U
runpokap6onaTos. [loTydenne THAPOKCHIA AMIOMHHHS U B3aUMOIEHCTBUE €ro ¢ KHCIOTaMH U Iienodamu. KadecTenHsle peakiy Ha nonsl Fe?" u Fed*

Pacyernble 3axaun:

Bbruncnenus mo XMMHYECKMM YpPaBHEHUSM Macchl, 00bEMa WM KOJMYECTBA BEIIECTBA OJHOIO W3 IPOAYKTOB PEaKIUU MO Macce HCXOJHOTO
BEIIECTBA, 00bEMY MJIM KOJIMYECTBY BEIIECTBA, COAEPIKAILETO ONPEAETIEHHYIO JI0JII0 PUMECEH.

Pasnen 3. Kparkuii 0030p Ba:kHelIMX OpraHu4ecKuX BellecTB.

[Ipenmer oprannueckoit xumMun. Heoprannueckue 1 opraHu4eckre COeAMHEHNs. YTIepo — OCHOBA XKU3HU Ha 3emie. OCOOEHHOCTH CTPOEHUS aToMa
yriepoja B OpraHu4eCKUX COeTMHEHUSX.

VYrneBonoponsl. IlpenenbHbie yrieBogoposl. MeTaH, 3TaH, MpONaH — MPOCTEeHIIne NMPeACTaBUTENU MPEENIbHBIX YrieBoa0poaoB. CTpyKTypHbIE
(dbopMyIbl  YraeBOAOPOAOB. ['OMOJOrMYECKHil ps MpeleNbHbIX YrieBoAopooB. ['omosorn. ®usnueckue M XUMHYECKHME CBOWCTBA MpeAesbHBIX
yraeBoaopoIoB. Peakunu ropenus u 3aMmenenus. HaxoxaeHue B mpupoae npeneibHbIX yrieBoaopoaos. [Ipumenenre metana.

Henpenenbubie yriaeBo10poasl. DTUIEHOBBIN PsAJl HENPEAEIbHBIX YTIIIEBOIOPOIOB. JTHieH. PU3ndecKkrue U XUMUYECKUE CBOMCTBA ITUJICHA.

ATIETUIICHOBBIN Psi/T HETIPECIBbHBIX YIIIeBOIOPOI0B. AreTiiieH. CBoiicTBa areTusieHa. [I[puMeHenne aneTusiieHa.

IIpounsBoansble yrieBoaopoaoB. Kparkuii 06030p OpraHn4eckux CO€ANHEHHH: 0OJHOATOMHBIE CIUPThI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE A(PUPBI, HKUPBHI,
YIJ1€BO/Ibl, AMUHOKHUCIIOTHI, OeKkH. Posib O€1KOB B OpraHusMe.

IlonsiTiE O BBICOKOMOJIEKYJSPHBIX BemecTBax. CTpyKTypa IMOJMMEPOB: MOHOMED, IOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEPH3alMH.
[TonuaTHneH, NOIUIPONWIEH, MOJIUBUHIWIXJIOPHL.

JdemoncTpaumnu:

Mojenu MoJieKyl OpraHM4ecKux coeauHeHuil. ['opeHue yrieBomoposoB U OoOHapyXeHHEe MPOJAYKTOB UX ropeHus. KauecTBeHHas peakuus Ha
stwiieH. [lomydenue sTuieHa.

PactBopenune sTriioBoro cnmpra B Boje. PactBopenue rimueprsa B BOJE.

Ilonyuenue u cBONWCTBA YKCYCHOM KUCIOTHIL. VcciienoBanue CBOMCTB JKUPOB: paCTBOPUMOCTD B BOJAE U OPraHUYECKUX PACTBOPUTEIIAX.

KauecTBeHHBIE PEAKIIMY HA TIIIOKO3Y M Kpaxmall.

O3nakomiieHHe ¢ 00pa3amMy U3eIuil U3 MOJMATUIICHA, TOUIIPOIMICHA, TOJIMBUHIIXIOPHUIA.

[IpakTuyeckue paboThl CrPYyNIUPOBAHbI B OJOKH — XUMHUYECKUE MPAKTUKYMBbI, KOTOPbIE CIYKaT HE TOJIBKO CPEICTBOM 3aKpEIICHHUs] YMEHUH U

HaBBIKOB, HO TAK)K€ M CPEJICTBOM KOHTPOJIS 32 KAUECTBOM UX C(HOPMUPOBAHHOCTH.
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TemaTH4eckoe NJIaHUPOBaHHe Y4eOHOro npeamMera «XuMusa» 9 Kiaace

Ne Tema Kon-60 Ilpakmuueckux pabom
uacos
2. | MHOTOOOpa3ne XUMHUYECKUX PEeaKInit 15 2
3. | Muoroo6pasue BemiecTn 43 5
4. | Kpatknii 0030p Ba)KHEHIIIMX OPraHUYECKHUX BEIECTB 10 0
Hroro 68 7

8. Cucrema oneHkH 00pa30BaTeJIbHBIX JOCTHKEHUH
DopMBI U CPEACTBA KOHTPOJIS

Jis mpuoOpeTeHnsT TPAKTHYeCKUX HABBIKOB W IOBBINICHUS YPOBHS 3HAHWUH B pabouyl0 MporpamMMy BKIIFOUEHBI JIA0OpaTOpHBIC pPaOOTHI,
MPeTyCMOTPEHHBIE TTPUMEPHON TTporpaMMoii. CrcTeMa ypOKOB OPHEHTHPOBAHA HE CTOJBLKO HA Mepeiady «rOTOBBIX 3HAHHI, CKOJIEKO Ha (OpMHUpPOBAHUE
AKTUBHOW JIMYHOCTH, MOTHBHUPOBAHHOW K caMOooOpa3oBaHHIO, OOJIAJArONIed JOCTATOYHBIMH HABBIKAMH TICHXOJIOTHUECKHMH YCTAaHOBKaMHU K
CaMOCTOSITEIIEHOMY TOWCKY, OTOOpY, aHaJM3y W HCIOJIL30BAaHUIO WH(popMarmu. s TEeKyero TeMaTndeckoro KOHTPOJSI W OLEHKH 3HAHWH B CHCTEME
YPOKOB B 8 KJ1acce MPeayCMOTPEHO 4 KOHTPOJIbHBIX PaOOTHI U 6 MPAKTHUYECKUX PaOOTHI, a TAK)KE BXOTHOM, pyOEKHBIN M UTOTOBBIN KOHTPOJIb.

Kpurepun orieHUBaHUS MMCHMEHHBIX pa0OT 10 XHMHH.

PesynbTaThl 00y4eHUs] XUMHUH JOJDKHBI COOTBETCTBOBATh OOIIMM 3a7jadaM MpeaMeTa U TpeOOBaHMSIM K €T0 YCBOCHHIO.

PesynbTaThl 00y4eHUs OLIEHUBAIOTCS 10 MATHOAIBHOM cucteme. [Ipu olieHKe YUUTHIBAIOTCS CISAYIOIINE KAYeCTBEHHBIE TOKA3aTEeIH OTBETOB!

* r1yOuHa (COOTBETCTBUE U3YUYCHHBIM TEOPETHUYECCKIUM 000O0IICHHSIM);
*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B IIPOTPAMME YMEHUSM IPUMEHSTH MOJYYCHHYI0 HH(OPMAIIHIO);
*[10JIHOTA (COOTBETCTBHUE 0OBEMY ITPOTPaMMBbI M HHPOPMAIIUK YICOHUKA).

[Ipu olIeHKE YYUTHIBAIOTCS YHCIIO U XapaKTep OMMUOOK (CYIIECTBEHHBIC WIIH HECYIICCTBCHHBIE).

CymiecTBeHHbIC ONIMOKK CBSI3aHBI C HEJIOCTATOYHOM TIYOMHOW W OCO3HAHHOCTHIO OTBETa (HAIPUMEpP, YUYCHUK HEMPAaBHIBHO YKa3al OCHOBHbBIE
MPU3HAKK TIOHATHIA, SBICHHI, XapaKTEPHbIC CBONCTBA BEILECTB, HEMPABWIBLHO CHOPMYIHUPOBAI 3aKOH, MPABWIO M T.J. WIA YYEHHK HE CMOT ITPUMEHHTH
TEOPETHUYECKUE 3HAHUS JIJIsl OOBSCHEHUS U TIPEACKAa3aHUs SBJICHUMN, YCTAHOBJICHUN TIPUYUHHO-CIICJCTBEHHBIX CBSI3CH, CPaBHEHHS U KJIacCU(DUKAIMH SBICHUN
U T.IL).

HecymiectBeHHbIe OMTUOKH OTMPEENsAOTCS HEMOTHOTOM OTBETa (HalpUMep, YITYIIeHHe U3 BUAa KaKOTO-TH00 HeXapaKTepHOro (akTa Mpu OMHCAHUU
BEIIECTBA, Mporecca). K HUM MOKHO OTHECTH OTOBOPKH, OMUCKH, JOMYIIIEHHbIE [0 HEBHUMATENBHOCTH (HampuMep, Ha JBa U Oojiee ypaBHEHHM peakiinii B
MOJIHOM MOHHOM BHJIE JIOMYIIIEHa OJJHa OI1OKa B 0003HAYCHHUH 3apsia HOHA).

Pe3ynbratel 0OydeHHS TPOBEPSIIOTCS B MPOIECCE YCTHBIX M MHUCHMEHHBIX OTBETOB YYAIlIUXCS, a TaKKe MPH BBIIOJHEHUH HMH XHUMHYECKOTO
IKCIIEPUMEHTA.
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Ol1reHKa MUCbMEHHBIX PaboT
1. OreHKa SKCIIEPUMEHTALHBIX YMEHUN
OreHka CTaBUTCS HA OCHOBAHWW HAOJIOJCHMS 32 YIAIIUMUCS U IMICBMEHHOTO OTYeTa 32 padoTy.
Ornenka «5»:
* paboTa BBIMTOJTHEHA TIOJHOCTHIO U MTPABWIIBHO, CJICJIAHBI PABUIIbHBIC HAOIIOCHUS ¥ BHIBOJIBL;
* OKCIIEPUMEHT OCYIISCTBJICH 10 IJIaHy C YIETOM TEXHUKH OC30TIaCHOCTH U MPABUII pabOTHI C BEIIECTBAMH U 000PYyI0BAHUEM;
* MPOSIBJICHBI OPTaHNU3aMOHHO-TPYIOBBIC YMEHHUS (IIOIIEPKUBAOTCSI YUCTOTA PAabOUEro MecTa v MOPsA0K Ha CTOJIe, SKOHOMHO HCIOJIB3YIOTCS PEaKTHUBHI).
OreHka «4»:
* paboTa BBHITIOJHEHA MPABWIBHO, CICNIaHBI MPABWILHBIC HAOIOJICHUS W BBIBOJBI, HO TIPH ITOM 3KCIICPUMEHT IMPOBEJICH HE MOJHOCTHIO HJIM JIOIYII CHBI
HEeCyLIECTBEHHbIE OIINOKU B paboTe ¢ BeliecTBaMu U 000py/I0BaHUEM
Onenka «3»:
* paboTa BBITIOJTHEHA IPABMIIEHO HE MEHEE YeM HAIlOJIOBHHY WIIH JOIMYIIEeHA CYIIECTBEHHAs ONMIMOKAa B XOJIC SKCIIEPUMEHTa, B 00BSICHEHUH, B 0(hOpMIICHUN
paboThl, B COONMIOACHNHN MTPaBUJI TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ BellecTBAMU U 000pYI0BaHUEM, KOTOPAs UCIIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.
Ouenka «2»:
* JIONYIIEHBI J1B€ (M OoJiee) CYIEeCTBEHHBIC OMIMOKK B XOJE DKCIIEPUMEHTa, B OOBSCHEHHH, B OOPMIIEHUH pPadOTHI, B COOJIOMCHUHN TIPABWI TEXHUKH
0€301acHOCTH MpH padboTe ¢ BEIIECTBAMH U 000PYI0BAHHEM, KOTOPBIC YUAITUHCS HE MOXKET UCIIPABUTH JaXKE 1O TPEOOBAHUIO YUUTEIIA.
2. OileHKa YMEHUH penaTh SKCIIepUMEHTAIbHbIE 3a/1a41
OneHka «5»:
* [IJIaH PEIIeHHs] COCTABJIEH PAaBUIILHO;
* IPaBUJILHO OCYILECTBJIEH MOJ00P XMMHUECKUX PEAKTUBOB U 000pYI0BaHUS;
* TaHO TOJIHOE OOBSICHEHUE U ClIETaHbl BBIBO/IBI.
OneHka «4»:
* [IJIaH PEUICHHs] COCTABJICH PAaBUIILHO;
* IPaBHJIBHO OCYIIECTBIEH MOA00P XMMHUYECKUX PEAaKTHUBOM U O0OPYAOBaHMS, MPU STOM JOMYIIEHO HEe OoJjiee IBYX HECYIIECTBEHHBIX OMIMOOK B
00BSICHEHUH U BBIBOJIAX.
OueHka «3»:
* [IJIaH PEICHHs] COCTABJICH PABUIILHO;
*[IPaBUJILHO OCYIIIECTBIIEH O00P XUMUYECKIX PEAKTUBOB M 000PYA0BaHHUA, HO JOMYIIEHA CYIIECTBEHHAs OIINOKa B OOBSICHEHUH U BBIBOIAX.
OueHka «2»:
* TOTYILIEHKI 1Be (K O0Jiee) OMMOKH B MIIaHE PEUISHHUS], B T0I00pe XUMUYECKUX PEAKTHBOB M 000PYAOBaHUsI, B O0BSICHEHUH U BHIBOIAX.
3. OileHka YMEHUH pelaTh pacueTHBIC 3a/1a4u
Ouenka «5»:
* B JIOTUYECKOM PACCYKJIEHUU U PEUICHUH HET OIINOO0K, 3a/1aua pellieHa PallMOHAIBHBIM CTIOCOOOM.
Ouenka «4»:
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*B JIOTUYECKOM DPACCYXKICHHHM W PEIICHWU HET CYIICCTBCHHBIX OIMMOOK, HO 3aJaya pellieHa HEepalMOHAIBHBIM CIIOCOO0M WM JOMYIEHO He 0oJiee MBYX

HECYILIECTBEHHBIX OIIHOOK.

Onenka «3»:

*B JIOTHYECKOM PACCYKJICHUU HET CYIICCTBCHHBIX OMIMOOK, HO AOMYIICHA CYIIECTBCHHAs OIMMOKA B MATEMAaTHUECKUX pacueTax.

OreHka «2»:

*HMCIOTCSI CYIIIECTBEHHBIC ONIMOKH B JIOTHYECKOM PACCYXKJICHUU U B PEIIICHUH.
4. OreHKa MUCbMEHHBIX KOHTPOJIBLHBIX paboT

Ornenka «5»:

*OTBET MOJIHBIA U IPABHIILHBIN, BO3MOKHA HECYIIIECTBEHHAs OITHOKA.

Ornenka «4»:

*OTBET HETOJHBIN WIIH JOMYIIEHO HEe 0oJiee IBYX HECYNIECTBEHHBIX OITHOOK.

OneHka «3»:

*paboTa BEHITIOJHCHA HE MEHEE YeM HAIlOJIOBHHY, JOIYIIEeHA OJTHA CYIIECTBCHHAS OIIMOKA W IIPH 3TOM JIBE-TPH HECYIIECTBEHHBIC.

OneHka «2»:

*paboTa BBITIOJHCHA MEHBIIIE YeM HATOJOBHHY HIIH COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.

[Ipu orieHKE BBITIOJTHEHHS TUCHbMEHHON KOHTPOJIBHOM pabOThl HEOOXOMMO YUHUTHIBATh TPEOOBAHUS €AMHOTO Ophorpaguieckoro pexuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO PaOb0Ty KOPPEKTHUPYET MPEANISCTBYIONINE MTPH BBICTABJICHUH OTMETKHU 32 YE€TBEPTh, MOJIYTOIUE, TOJ.
5. OueHka NHCHMEHHBIX KOMOMHUPOBAHHLIX KOHTPOJIBLHEIX PA0OT

Orenka «5»: 88-100%

Oreuka «4»: 62-86%

Orenka «3»: 36-60%

Onenka «2»: 0-34%

9. Onucanue y4e0HO-MeTOIMYECKOI0 U MATEPHATbHO-TEXHHYECKOT0 o0ecrieueHus 00pa3oBaTeIbHOIO Mpoiecca
Cocmae yueono-memoouueckozo Komnjiekma:
Pymzutuc I'.E. Xumus: 8 ki1.: yue0.a1s obmeooOpazosar. Yupexaenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBemienue.
Xumus: 8 KIL.: SJIEKTPOHHOE PUIIOKEHUE K YIEOHUKY.
Pymzutuc I'.E. Xumus: 9 ki.: yue0./uia obmeobpazosat. Yupexaeuuii / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBemienue.
XuMmus: 9 KIL.: SJIEKTPOHHOE PUIIOKEHUE K YIEOHUKY.
I'apa H.H. Xumus: 3aaunuk ¢ «moMomiHukoM»: 8-9 kmaccel / H.H. T'apa. — M.: IIpocBernienue.
I'apa H.H. Xumus. Pa6oune nporpammsl. I[Tpenmernas nunus yue6uukoB I'.E. Pynsutuca, @.I'. ®enpamana. 8-9 knacesl/ H.H. T'apa. — M.:
IIpocsenienue.
7. Papmeuxwuii A.M. Xumust: tuaakTrudeckuil Matepuai: 8-9 k. / A.M. Panenkuii. — M.: [Ipocsernienue.

ocoarwdE
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Cnucok numepamypul 01 yUauiuxcs:
Y4eOHUKH:
Pymsutuc I'.E. Xumus: 8 ki1.: yued. 151 obmeoOpaszosar. Yupexaennii / I'.E. Pynsutuc, ®.I'. ®enpaman. — M.: [Ipocenienue.
Pymsutuc I'.E. Xumus: 9 ki.: yued. s obmeoOpaszosar. Yupexaennii / I'.E. Pynsutuc, ®.I'. ®enpaman. — M.: [Ipocenienue.
I'apa H.H. Xumus: 3aiaqauk ¢ «noMoniHuKoM»: 8-9 kiaccer / H.H. T'apa. — M.: IIpocsenicuue.
Cnucok numepamypul 01a nedazo2o8:
Pymzutuc I'.E. Xumus: 8 ki.: yue0.a11s1 obeoOpaszosar. Yupexnaenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBemienue.
Xumusi: 8 KIL.: SJIEKTPOHHOE MPUIIOKEHNE K YUCOHHKY.
Pymzutuc I'.E. Xumus: 9 ki.: yue0.a1s obmeoOpaszosar. Yupexnaenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBemienue.
Xumusi: 9 KIL.: SJIEKTPOHHOE MPUIIOKEHNE K YUeOHUKY.
l'apa H.H. Xumus: 3agaunuk ¢ «mmomontHukoM»: 8-9 knaccel / H.H. I'apa. — M.: IIpocBemienue.
I'apa H.H. Xumus. Paboune nporpammsl. [Ipeamernas nunust yaueOHukoB I'.E. Pyasutuca, @.I'. ®enpamana. 8-9 xinaccel/ H.H. I'apa. — M.:
[Ipocsemenue.
Panenkuit A.M. Xumus: muaaktudeckuid marepuai: 8-9 ki. / A.M. Pagenkuii. — M.: [IpocBemienue.
boposckux T.A. Tectsl no xumuu. [lepBonavanbubeie xumudeckue nouatus. Kucnopoa. Bogopoa. Boaa, pactBopsl. OCHOBHBIE KJIACCHI
HEOpraHuuecux coenuuennii: 8 ki.: k yueoOnuky I'.E. Pymsutuca, @.I'. ®enpamana «Xumus. 8 kimace». — M.: U3gatenscTBo «Ox3amen», 2010.
Boporckux T.A. TecTsl Mo XuMun. DeKTpoaanTHIECKas nucconnanus. Kuciaopona u cepa. A3oT u pocdop. Yriaepon u kpeMHuUi. 9 kiacc: K
yueOnuky ['.E. Pymsutuca, @.I". ®enpamana «Xumus. 9 knace». — M.: UznatenscTBo «OK3amen», 2011.
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