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HopmaruBnasi 6a3a

Pabouasi nporpaMmma cocraBjieHa Ha OCHOBeE:

1. ®enepanbHoro 3akoHa Poccuiickoit @enepaunm ot 29 nexadps 2012 r. Ne 279-03 «O06 obpazoBanuu B Poccuiickoi
Oenepaumy.

2. Ilpukaza MunucrepcTBa oOpasoBanus U Hayku PO ot 17 nexkadps 2010 r Ne1897 «OO0 yTBep:kneHun (eaepaibHOro
roCcyJapCTBEHHOTO0 00OPa30BaTENBHOIO CTAHIAPTA OCHOBHOTO O0IIEr0 00pa3oBaHUs.

3. Ilpukaza MunucrepcTBa oOpasoBanus u Hayku PD ot 31.12.2015 r. Ne1577 «O BHEceHUM U3MEHEHMH B (PenepasibHBIMA
rOCyIapCTBEHHBIN 00PA30BATENbHBINA CTAHAAPT OCHOBHOIO 00IIEro 00pa3oBaHMs, YTBEPKAEHHBIN MPUKa30M MUHUCTEPCTBA
oOpazoBanus 1 Hayku PD ot 17 nexabpst 2010r. Noe1897».

4. I1pukaza MunucrepcTBa oOpasoBanus U Hayku PO ot 17.05.2012r. Ne413 «O06 yTBep:kneHN (eacpaIbHOro
roCyJapCTBEHHOT0 00Pa30BaTENBLHOTO CTaHapTa CpeaHEro (MOJHOr0) o0mero oopazoBanus (¢ u3MeHeHusMu oT 29.06.2017r.,
npuka3z MunmucrepcTBa o0pasoBanus U Hayku PO No 613).

5. Ilpukaza MunucrepcTBa npocseweHust PO ot 8 mas 2019 r. N 233 “O BHeCEHUM U3MEHEHHI B (PeIepaTTbHBIA EPEUEHD
y4€OHMKOB, PEKOMEHAYEMBIX K UCIIOJIb30BAHUIO MPH PEATH3ALMH UMEIOIINX FOCYJapPCTBEHHY IO AKKPEAUTALIUIO
00pa3oBaTeNbHBIX TPOrPaMM Ha4aIbHOrO 0OLIET0, OCHOBHOIO OOLIET0, CPEAHEr0 00UIEr0 00pa30BaHuUsl, YTBEPHKACHHBIMI
npukazoM MuHucTepeTBa mpoceemeHus Poceuniickoit @enepaumu ot 28 nexadbps 2018 r. N 3457

6. Paboyas nporpamMMa y4eOHOro Kypca pazpadoraHa Ha ocHoBe DI'OC BTOPOro MokojeHus, Ha 0a3e aBTOPCKON MPOrpaMMbl
kypca xumun i 8-11 knaccoBH.E.Ky3nenosa, asropel: H.E.Ky3nenosa — M.:Bentana-I pad, 2021 .

I]enwv Kypca: BOOPYKEHKE 00YUAOIIUXCS OCHOBAMHU XUMHYECKUX 3HAHU I, HEOOXOIMMBIX JIJIsl MTOBCEIHEBHOM SKU3HH,
MPOU3BOACTBEHHOM IEATECILHOCTH, MPOJAOKCHHS 00pa3oBaHusl, MPaBUIbHOM OPUCHTAIIMK U MOBEJICHUU B OKPY KaIOIIICH cpene,
BHECEHHUE CYHIECTBEHHOTO BKJIAIA B PA3BUTUE HAYYHOTO MUPOTIOHUMAHUS YUALTUXCSL.



3aoauu Kypca:
JTUJAKTHYECKHUE:

® IPUBUTH MO3HABATEIBLHBIN HHTEPEC K HOBOMY JIJISl YUCHUKOB MPEIMETY YEPE3 CUCTEMY Pa3HOOOpa3HbIX 1O (JOpME YPOKOB
W3YUYEHUSI HOBOTO Marepuaa, JJaboparopHbie padoThl, SKCKYPCHH, HECTAHJAPTHBIE YPOKUA KOHTPOJIS 3HAHWIA;

® CO3/1aBaTh yCAOBHS Ul (JOPMUPOBAHUS Y yHALTUXCS MTPEAMETHOM U yueOHO-NCCIIeI0BATEIbCKONH KOMIETCHTHOCTEH:
00€eCneYnTh YCBOCHUE YUAIIMMUCS 3HAHWH OCHOB XMMHMUYECKON HAYKH: BOXKHEHIIINX (haKTOPOB, MOHATHI, XUMUYECKIX 3aKOHOB M
TEOpUH, sI3bIKa HAYKH, JOCTYIMHBIX 0000IEHII MUPOBO33PEHUYECKOTO XapakTepa B COOTBETCTBUM CO CTAHAAPTOM XUMHUYECKOTO
oOpa3oBaHus,

® CII0COOCTBOBATH (1)OpMI/IpOBaHI/IIO Yy NKOJIBHUKOB HPCAMCTHBIX YMGHI/Iﬁ M HABLIKOB. YMCHHA pa6OTaTB ¢ XUMHYCCKHUM
O60pYI[OBaHI/IeM, Ha6J'IIOI[aTB N OIIMCBIBATE XUMHWYCCKUC ABJICHHA, CPABHUBATL UX, CTABUTH HCCJIOKHBIC XUMHNYCCKHUC OIIBITHI,

BECTH HAOJIOJICHUS YEPE3 CUCTEMY J1a00OPATOPHBIX, MPAKTUYECKUX PadOT U IKCKYPCHIA;

BOCIIUTATCJIBHBIC!

® MPOJOJIKUTH Pa3BUBATH Y 00yYAOIINXCS 00MICYyYeOHbIC YMEHUS U HABBIKUA: 0CO00E BHUMAHUE YACIUTh PA3BUTHIO YMECHUS
MEPECKA3BIBATH TEKCT, AKKYPATHO BECTH 3AIMCH B TETPAAM U JIEJIATh PUCYHKH,

® MPUBUTHUE YUYEHUKAM HABBIKOB CAMOCTOSTEILHOM padOThI C JOMOJHUTEILHON YUeOHOM, HAyUHOM, HAYYHO-MOMYJISIPHOM
JIATEPATYPOH IO TIPEAMETY, € DIIEKTPOHHBIMHU PECYPCAMHU,

® BOCIIUTAHUE YOSIKIEHHOCTH B TIO3UTUBHON POJIM XMMHH B KU3HU COBPEMEHHOTO 00IIIeCTBa, HEOOXOAMMOCTH XUMUYECKHU
rpPaMOTHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U OKpY>KatolieH cpeae;

¢ B [IPOLCCCC OBJIAACHUA XUMHNYICCKMMH 3HAHWAMU U YMCHHUAMUA yHAITUCCA NJOJDKHBI OCO3HATDH OYCBU IHBIN (baKT: XAMUS He 0oJiee
oracHa, 4YcM aro0as Apyrad HayKa, OI1aCHO €C HCIIOHMMAaHUuC UJIN HpeHe6pe>KeHI/Ie 3dKOHaMH, 4TO BCACT K CO3AaHHUIO



HKOJIOTUYECCKHU HEIIOJHOLICHHBIX TEXHOJIOTUN U IIPOU3BOACTB, OIIaCHO CO3HATC/ILHOC MCIIOJIb30BAHUC JOCTHKCHUNA XUMHUYCCKOM
HAayKH U XUMHUYECKOM IPOMBINIJICHHOCTH BO BPCH YCIIOBCKY,

KOPPEKLMOHHBIE:
e (opMUPOBAHUE AICKBATHBIX HABBIKOB OOLICHUS, KAYECTB TBOPUYECKU AYMAOIIEH U JIETKO aJaNTUPYIOMIEECs TUYHOCTH,

¢ PA3BUTHUC PA3HOCTOPOHHUX KA4YCCTB JIMYHOCTH U CITOCOOHOCTH HpO(I)eCCHOHaHBHOﬁ ajgarnTalnyi K N3MCHAKINNUMCA COLITHAIbHO-
OKOHOMHUYCCKHM YCJIOBUAM,

¢ BOCIIMTAHKUC YYyBCTBA OTBCTCTBCHHOCTH 34 JINYHYIO 6630HaCHOCTb, HNCHHOCTHOI'O OTHOHICHUA K CBOCMY 310POBLIO M JKU3HH.

Oco0eHHOCTH conepkanust 00yUYEHUs XUMHUH B OCHOBHOH IIKOJI€ 00YCIOBIEHBI CIENUPUKON XUMUN KaK HAYKU U
NOCTABJIEHHBIMHA 3a1a4aMH. OCHOBHBIMU IPOOJIEMaMU XUMUU SIBJISIFOTCSA U3YUYEHHE COCTABA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH
UX CBOMCTB OT CTPOEHMSI, MOJIYUCHUE BEUIECTB C 3alaHHBIMHA CBOMCTBAMU, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKIX
PEaKLMil ¥ MyTEH yNpaBaeHUS UMH B LIETSAX MOJYUYCHUS BEIECTB, MATEPUAIIOB, 3HEPTUM. [103TOMY B IporpaMme no XuMHuu
HAILJTA OTPAKEHUE OCHOBHBIC CONEP)KATEIBHBIC JIMHUW:

* BEIICCTBO — 3HAHUS O COCTABE U CTPOCHUH BEIIECTB, UX BAKHEUIINX (PU3NUECKUX U XUMUUYECKUX CBOHCTBAX, OMOJIOrHYECKOM
JICHCTBUM,

* XUMUYECKas pEaKrsl — 3HAHUS 00 YCIOBUSX, B KOTOPBIX MPOSBISIFOTCS XUMUYECKUE CBOMCTBA BELIECTB, CIIOCO0aX
VIIPABJIICHUS XUMHUECKUMU MIPOLECCAMU,

¢ IPUMCHCHHUC BCIICCTB — 3HAHMSA U OIIbIT HpaKTquCKOﬁ ACATCIIbHOCTH C BCIICCTBAMM, KOTOPLIC HanOoIee 9acTo
yrIOTpe6J'I$IIOTC$I B IIOBCEIHECBHOM JKM3HH, IIMPOKO UCIIOJIB3YIOTCA B IPOMBIIIJICHHOCTH, CCIILCKOM XOBHI\/JICTBG, Ha TPpaHCIIOPTC,



*SI3bIK XUMUU — CUCTEMA BOKHEHIIMX MOHATAA XMMUU U TEPMUHOB, B KOTOPBIX OHU OTIMCBHIBAOTCS, HOMEHKIIATYPa
HEOPraHWYECKUX BEILIECTB, T. €. MX HA3BAHUS (B TOM YHCJIE U TPUBUAIBHBIE), XUMUYECKHE (DOPMYJIBI M YPABHEHHMS, & TAKIKE
npaBuiia NeEPEeBoAa HHPOPMALIMKA C ECTECTBEHHOTO SI3bIKA HA SI3bIK XUMHUU U OOPATHO.

B cootBercTBHM ¢ yueOHbIM mi1aHOM OY Ha M3yYEHUE XUMHUU B 8 KJlacce OTBOAMTCS 34 4acoB B T'OJ, U3 pacyera 1 yac B HEETIO.

Texymmii KOHTPOJIb YCNIEBAEMOCTH 110 XUMHH B 8 Kj1acce NpPOBOAUTCH B LEJISIX:
e TOCTOSHHOTO MOHUTOPUHIA YUEOHBIX JOCTHKEHUH 00yUarOmMXcs B TEUEHHE y4€OHOTO roj1a, B COOTBETCTBHH C

TpeboBaHUsAMU (HeaepaIbHOTO
roCyJapCTBEHHOTO0 00PA30BATENBHOTO CTaHIapTa OCHOBHOTO 00MIEr0 00pa30BaHMS;
o OTpe/eNeHus YPOBHS C(OPMUPOBAHHOCTH JIMUHOCTHBIX, METANIPEAMETHBIX, TPEAMETHBIX PE3YJIbTATOB;
o OMpE/CNCHUS HATIPABJICHUI MHINBUYaIbHOM pabOThI ¢ 00YUYaAIOITUMUCS;
o OIICHKH MHIWBHUIYaJbHBIX 00pa30BaTEeIbHBIX HOCTHKEHUH 00yUaromuXxcs U JMHAMHUKHN X POCTa B TCUCHUE yueOHOTO roja;

 BBISBJICHHUS MHIUBUIYATbHO 3HAUMMBIX M UHBIX (DAKTOPOB, CIOCOOCTBYIONTNX MM MPEMATCTBY FOIIMX JOCTHKCHUIO
00y YarouMMucs

TUTAHUPYEMBIX 00pa30BaTENIbHBIX PE3YJIbTATOB OCBOCHHS OCHOBHO# 00111€00pa30BaTeIbHON MPOTPaMMBI.

[Tox TEKyIIMM KOHTPOJIEM MOHUMAIOTCS PA3JIMYHBIE BUABI TPOBEPOUYHBIX PA0OT KaK MMCbMEHHBIX, TAK U YCTHBIX, KOTOPBIC
IPOBOASATCS HEMOCPEACTBEHHO B yUEOHOE BPEMS M IMEIOT LIENb OLEHUTh X0 U KAY€CTBO PA0OTHI 00YUAIOLIETOCs MO OCBOCHUIO
y4eOHOro Marepuaia.

DopMaMU TEKYLIETO KOHTPOJIS SIBJISTFOTCS:



e TECTHUPOBAHHUE,
e YCTHBIN OIPOC;
o TMCbMEHHBIC PAOOTHI: KOHTPOJIBHBIE, MPAKTHYECKUE, CAMOCTOSTENBHBIE, TA0OPATOPHBIE PAOOTHI.

Pe3ynpraTel TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH 00YYArOLIMXCS OTPAXKAKOTCS B KJITACCHOM U SJIEKTPOHHOM >KypHAJIE B
COOTBETCTBUM C CUCTEMOM KOHTPOJIS, & TAKXKE 10 UTOraM yY€OHBIX YETBEPTEH M MOTYTOANNA.

Ilnanupyembie pe3yJabTaThl OCBOCHHS Y4e0HOTO MpeaMeTa
HzyueHune Kypca XUMHM B 8 KJTacCe JAET BO3MOKHOCTh 00y4arOMUMCs JOCTUYb CAEAYIOMIUX PE3YJIbTaTOB PA3BUTHSL:
Jluunocmmrouie:
- 0CO3HABATh €IMHCTBO U LEIOCTHOCTH OKPYKAIOIIEr0 MUPA, BO3MOXKHOCTH €T0 MO3HABAEMOCTH M OOBICHUMOCTH Ha OCHOBE

JOCTKCHUN HAYKH,

- IOCTCIICHHO BBICTPAanUBaTb COOCTBEHHOEC HCJIIOCTHOC MUPOBO33PCHUC. OCO3HABATL HOTpe6HOCTB N rOTOBHOCTB K
CaMOO6pa30BaHI/IIO, B TOM YHCJIC U B paMKax CaMOCTOSATEILHOM ICATCIIBHOCTH BHE MIKOJIBI,

- OHCHHUBATDb JKM3HCHHLIC CUTYyallluu C TOYKH 3PCHUA 0e301macHoro 06pa3a JKM3HH U COXPAaHCHHA 310POBbA;
- OLICHUBATH DKOJOTHUYCCKUI PHUCK B3aMMOOTHOILICHUM YEJIOBEKA U IIPpUPOALL.

- (hopMHpPOBATH FKOJIOTUYECKOE MBIIIJICHUE. YMEHHUE OIICHUBATh CBOIO JICATEIIBHOCTD U MOCTYIKH APYTUX JIIOJEH C TOUKH 3PCHUS
COXpaHEHMsI OKPY>KaIOLIEH Cpeibl - TapaHTa >KU3HU M OJIaronofyuus Jroeh Ha 3emiie.



Memanpeomemnoie:.
- MIEpBOHAYAJIBHBIC TPEACTABJICHUS 00 UACSIX U O METOJIAX XMMHUHU KaKk 00 YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE
MOJIETUPOBAHUS SIBJICHUH U MTPOILIECCOB,

- YMEHHUE HAXOJIUTh B PA3JIMUHBIX UCTOYHHUKAX MH(POPMAIIHIO, HEOOXOUMYIO ISl PEMICHUS XUMHYECKUX MTPOOJIEM 1
MPEACTABIISITH €€ B MOHIATHOH (DOPME; MPUHUMATh PENICHUE B YCIIOBUSX HEMOJHON M M30BITOYHOM, TOUHON U BEPOSITHOCTHOMN

uH(pOopMaLy;

- YMEHHUE MOHUMATh U UCIOJIb30BATh XUMHUUYECKUE CPEACTBA HAMJISIAHOCTH ( AMArpPaMMBbl, TAOJIHALIBI, CXEMBI U Ap.) JUIs
WJUTFOCTPALMK, UHTEPIPETALMH, APTYMEHTALINN,

- YMEHME BBIBUTATh TUIOTE3bI MPU PELIEHUE YUEOHBIX 3a7a4 U IOHUMATh HEOOXOAUMOCTh UX

- YMEHUE MPUMEHSATh MHIYKTUBHBIC U JCTYKTUBHBIE CITOCOOBI PACCY>KICHUH, BUACTh PA3JIMYHBIC CTPATETMH PELICHUS 327124,
- YMEHHME CAMOCTOSATENBHO CTABUTH LIETM, BBIOMPATh M CO3/1aBATh AJITOPUTMBI ISl PEHICHHAS YUEOHBIX XUMHUYECKUX MPOOIIEM;
- YMECHUE IJIAHUPOBATH U OCYLLECTBIIATH JEATENBHOCTD, HAPABJIICHHYIO HA PELICHUE 3a/1a4 UCCIIEN0BATENBCKOIO XapaKkTepa,

Pecynamuenvie YYV/I:
- CAaMOCTOSTENBHO OOHAPYKUBATh U (POPMYIUPOBATH YUYEOHYIO MPOOJEMY, ONPEACIISTh LIEb YUeOHOH AEATENBHOCTH,

- BBIJIBUI'aTh BCPCHUU PCHICHUA HpO6J’IeMBI, 0CO3HABAaTh KOHCYHBIN PE3yJIbTar, BBI6I/IpaTB N3 NPCAJIOKCHHBIX 1 HCKATbh
CaMOCTOATCIIBHO CPCACTBA AOCTHIKCHUA LICIIN,

- COCTaBJIATH (MHAWBHUIYAIHO WM B TPYIIIE) MJIaH PEIEHUS MPOOIEMBIL,

- paboTas Mo MiIaHy, CBEPATh CBOM JCHCTBUS C LIETBIO U, PU HEOOXOAMMOCTH, HCIPABJISITh OLIMOKHA CAMOCTOSTENBHO;



- B IAAJIOTE € YUYUTEIEM COBEPIICHCTBOBATh CAMOCTOSITENILHO BRIPAOOTAHHBIE KPUTEPUU OLICHKH.
Ho3naseamenwvnovie YY/I:
- AaHAJTU3UPOBATH, CPABHUBATH, KJIIACCU(PUIIMPOBATH U 000011aTh (PaKThI U SIBJICHUS. BBISBIATE MPUYMHBI U CJICICTBHS MPOCTHIX

SIBJICHU.

- OCYLUECTBIISITh CPABHEHKE, KITACCU(PUKALNIO, CAMOCTOSTEIILHO BEIOUPAst OCHOBAHMS U KPUTEPUU AJIsl YKA3aHHBIX JIOTHYECKUAX
OTIEpAaLHiA;

- CTPOUTB JIOTHYECKOE PACCY>KIACHKE, BKITFOYAOIIEE YCTAHOBIEHUE MPUYNMHHO-CIICICTBEHHBIX CBSA3CH.
- CO3/1aBaTh CXEMATUYECKUE MOJIEN C BBIJIETICHUEM CYIIECTBCHHBIX XaPAKTEPUCTHK OOBEKTA.

- COCTaBJISATh TE€3UCHI, PA3JIMYHBIE BU/IbI IIJIAHOB (MPOCTHIX, CIIOHBIX U T.11.).

- MpeoOpazoBbIBATH HHPOPMAIIMEO U3 OJHOTO BUJIA B APYTroi (TaOJIUIly B TEKCT U TIP.).

- YMETh ONPEACHATh BO3MOYKHBIE MCTOUHUKN HEOOXOIUMBIX CBEICHUH, MPOU3BOANTH NOUCK HH(POPMALINK, aHAITA3UPOBATH U
OLICHUBATH €€ JOCTOBECPHOCTD

Kommynurkamuenvie YV/I:
- CAMOCTOSITENIBLHO OPraHU30BbIBATh YUEOHOE B3aUMOJICHCTBUE B rpyNIe (ONMpenensaTh 0OUIMe UEIU, PaCIpPeACsaTh PO,
JIOTOBApPUBATLCS APYT C IPYTOM U T.1.).

- popmynrpoBaTe COOCTBEHHOE MHEHHME U TO3ULUIO, APTYMEHTUPYET HX.

- OCYHICCTBIIATD B3aUMHBII KOHTPOJIb U OKa3bIBaTb B COTPY AHUYCCTBC HGO6XOI[I/IMYIO B3anMOIIOMOIIb.



- OPraHu30BBIBATH U TJIAHUPOBATH YUeOHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMMU, OTIPEACIATh LEU U (PYHKIIUN
YYACTHUKOB, CIOCOOBI B3aUMOACHCTBUS, JIAHUPOBATH OOIIKME CTOCOOBI PAOOTHI;.

- Opatb Ha ce0s MHUIIMATUBY B OPraHU3alMK COBMECTHOTO IEHCTBUS (I€TI0BOE JUIAEPCTRO);

- BJIAZICTh MOHOJIOTUYECKON U AUATTIOTUYECKON (POPMAMHK peur B COOTBETCTBUM C FPAMMATUYECKAMHU U CUHTAKCUYECKAMU
HOPMAamH POAHOTO SI3bIKA;

IIpu pabore ¢ TeKCTOM:
e HAXOJHTh B TEKCTE TpeOyeMyr0 HH(OPMAIINIO (B COOTBETCTBUH C LIEJISIMUA CBOCH JEATEIBHOCTH ),

e OPHEHTUPOBATHCS B COJCPIKAHUM TEKCTA, MIOHUMATh ETOCTHBIA CMBICI TEKCTA, CTPYKTYPUPOBAThH TEKCT;
e YCTAHABJIWBATH B3AUMOCBS3b ONMHUCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, MPOIECCOB,;
e PE3IOMUPOBATH IJIABHYIO UJIECIO TEKCTA,

o MPEOOPA30BBIBATEH TEKCT, KIEPEBOAS» €r0 B APYTYIO MOJATBHOCTh, HHTEPIPETUPOBATH TEKCT (XY 10°KECTBEHHBIH 1
HEXYAO0XKECTBEHHBINA — YUEOHBINA, HAYYHO-MTOMYJISPHBIN, HHPOPMALIMOHHBIHA, TEKCT non-fiction);

o KPUTHYECKH OIICHUBATh COACPKAaHUE U (POPMY TEKCTA,

e CHUCTEMATH3UPOBATh, CONOCTABRIATh, AHATM3UPOBATH, 0000IIATE K MHTEPIPETUPOBATE HHPOPMALMIO, COAEPIKALLYOCS B
TOTOBBIX HH(POPMALMOHHBIX OOBEKTAX;

o BBIACIIATH INIABHYIO W M30BITOYHYIO MH()OPMALIMIO, BBITIOJIHSATE CMBICJIOBOE CBEPTHIBAHUE BBIJCIICHHBIX (DAKTOB, MBICIICH;
NPEICTaBIATE MHPOPMALIMIO B C5KATOM CIIOBECHOH (hopMe (B BUJIE TUTAHA WM TE3UCOB) M B HATJITHO-CUMBOIMYECKOH (hopme
(B BUJE TaOMML, rpapMUECKUX CXEM U AMArpaMM, KapT MOHATHI — KOHLIEN Ty AJIbHBIX AHArPAMM, OMIOPHBIX KOHCIIEKTOB);



e 3AIIOJIHATH U AOIIOJIHATH Ta6J'II/IHI>I, CXCMbI, AxarpaMMbl, TCKCTEIL.
(I)OpMI/IpOBaHI/Ie H Pa3BUTHE KOMIICTCHTHOCTH B 00/1aCTH HCNO0JIb30BaHUS I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHLIX

TEXHOJIOTHIA;

o LEJICHAMPABICHHO UCKATh U UCIOJIB30BATh MH()POPMALMOHHBIE PECYPChI, HEOOXOAUMBIE JUIsl PELICHUS YUEOHBIX U
MPaKTUYECKUX 3a/1a4 ¢ moMouieto cpencts UKT;

. BBI6I/IpaTB, CTPOUTH U HCIIOJIB30BAThL AACKBATHY IO HH(i)OpMaHI/IOHHYIO MOZACIIb AJId HICpCaadn CBOUX MBICJIEH cpcacTrBaMu
CCTCCTBCHHLIX U Q)OpMaHBHBIX A3BIKOB B COOTBCTCTBHUHU C YCJIOBUAMHU KOMMYHUKAIIWH,

¢ BBIACTATHh MHPOPMALMOHHBIN ACTIEKT 3a1a4M, ONEPUPOBATH JAHHBIMHU, UCIIOJIB30BATh MOJCIIb PEIICHUS 3a0a4K,

¢ HCHOJIb30BAaTh KOMIBIOTEPHBIE TEXHOJIOTUH (BKIKOYAS BHIOOP aIEKBATHBIX 3a/1a4€¢ MHCTPYMEHTAIBHBIX TPOrPAMMHO-
anmnapaTHeIX CPEACTB U CEPBUCOB) T PEIICHUST MHPOPMAMOHHBIX 1 KOMMYHHKAILMOHHBIX YUEOHBIX 3a/1a4, B TOM YUCJIE:
BBIYMCIICHUE, HAMUCAHKUE MTUCEM, COUMHEHUH, TOKIIANA0B, pedepaToB, CoO3JaHNe MPE3CHTALMMA 1 Ap.;

¢ HMCHOJIb30BaTh MH(POPMALMIO C YUETOM 3THUYECKUAX U MMPABOBBIX HOPM;

e CO3JaBaTh MH(POPMALIMOHHBIC PECYPCHI PA3HOI0 TUMNA U IS PA3HBIX ayJUTOPUH, cOOM0AaTh THPOPMALMOHHYIO TUTUEHY U

npaBuiia HHGOPMaLMOHHON O€30MACHOCTH.

Ilpeomemmnunie pe3yomamol.
o0yuaOwUiCa HayUuUmca:
- ONPEACIATH POJIb PA3IMYHBIX BEHIECTB B MPUPOJE U TEXHUKE,

- 00BACHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

- IPUBOJUTE TPUMEPBI XUMUYECKUX MPOLIECCOB B IPUPOJE;



- HAaXOUTb YCPThI, CBUACTCIILCTBYHOIIUC 00 O6I]_[I/IX IIPHU3HAKax XUMHYCCKUX ITPOUCCCOB U UX PA3TTNYIMAX.
— OOBICHATH 3HAUCHUC BEIIECTB B KM3HU U XO3MCTBE YCJIOBCKA,

— INCPCHUCIIATL OTJIMYUTCIILHBIC CBOMCTBA XUMHUYECCKUX BCIIICCTB,

— pa3jin4yarb OCHOBHLIC XUMHWYCCKHUC ITPOLCCCHI,

- OIpCACIIATE OCHOBHBIC KJIIACCHI HCOPraHMYCCKUX BCHICCTB,

- IOHUMAaTb CMBIC/I XUMHYICCKHUX TCPMHUHOB,

- XapaKTepU30BaTh METObI XHMUYECKON HAyKH (HAOIIOACHHE, CPABHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B MO3HAHWUHU
OPUPOJIBI,

- TPOBOJIUTH XUMHYECKUE OMBITHI U AKCTIEPUMEHTBI M OOBSICHSATH HX PE3YJILTATHI;

- YMEHHUE OIICHUBATH MOBEJICHUE YESITOBEKA ¢ TOUKH 3PEHHUS XUMUIECKO# O€30IMacHOCTH 110 OTHOMICHUIO K YEIIOBEKY U IMPUPOJIE:

- NCTIOJIH30BATh 3HAHUS XUMHH TP COOJFOICHUH MTPABHJI HCITOJIb30BAHHS OBITOBBIX XHMHUYECKHMX TIPEHapaToB;

— pa3jaMyaTh onacHble U 0e30MacHbBIC BEIIECTBRA.

00yuarUUIICA NOTIYUUM 603MONCHOCHIb HAYUUMbCA:

- MOHAMATh XUMHYECKYFO CHMBOJIUKY . CHMBOJIBI XUMHYECKUX JIEMEHTOB, ()OPMYITBI BEIIECTB H YPABHEHHS XHMHUUYECKIX
peaknuii; BaykHEHIIE XUMUYSCKHAE TIOHATHS . XAMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHTEIbHAs aTOMHAs M MOJIEKYJIIpHAs

MAacChl, MOH, XMMHUYECKas CBS3b, BEIIECTBO, KJIacCHU(UKaIMs BEIIECTB, MOJIb, MOJIIpHAs Macca, MOJIIPHBINA 00beM, XUMUUECKast
peakius, Kinaccuukanms peakiui, SJCKTPOUT U HEANIEKTPOJIUT, SJCKTPOIMTHYECCKAS AUCCOIHAIIVS, OKUCITUTEIb 1



BOCCTAHOBUTEIb, OKACIIEHUE U BOCCTAHOBJICHHUE, OCHOBHBIE 3AKOHBI XUMUH. COXPAHEHU MACCHI BEIIECTBA, IIOCTOSAHCTBA
COCTaBa, NEPUOIUYECKUAN 3aKOH;

- XapaKTepU30BaTh. XUMHUYECKUE 3JIEMEHTHI (OT BOAOPOAA 10 KAJIbLIKS ) HA OCHOBE UX MONOXKEHUS B [lepuonnueckoii cucreme
XUMHYECKHX 371eMeHTOB [[. . MeHeneeBa u 0COOEHHOCTEN CTPOCHHS MX aTOMOB; CBSI3b MEXKIY COCTABOM, CTPOEHUEM U
CBOMCTBAMHM BELLIECTB; XUMUUYECKNE CBOMCTBA OCHOBHBIX KITACCOB HEOPraHUYECKUX BEIICCTB,

- ONPEIEINATh. COCTaB BEIIECCTB MO WX (OpMYyJiaM, MPUHAMIEKHOCTD BEMIECTB K ONPEIEICHHOMY KJIACCy COCAMHEHUM, TUITBI
XUMUYECKUX PEAKIIU, BAICHTHOCTb U CTENEHb OKUCIIECHUS SJIEMEHTA B COCIMHEHUSIX, TUTl XUMUUECKOM CBS3U B COCIMHEHUSX,
BO3MO>KHOCTb IPOTEKAHUS PEAKLIAA HOHHOTO OOMEHA,

- COCTaBJIATH. (POPMYJIBI HEOPIrAHUYECKUX COEAMHEHUN N3YUYEHHBIX KITACCOB;, CXEMBI CTPOCHHUSI aTOMOB NEPBBIX 20 31IEMEHTOB
ITepnommueckoii cuctemsl J[.M.Menaeneesa; ypaBHEHUS XUMUYECKUX PEAKIIAA;

- oOpamarbes ¢ XUMHYECKOH MOCy10#1 1 1a00PaTOPHBIM 000PY TOBAHUEM,

- pacmo3HaBaTh OMBITHBIM MyTEM: KUCJIOPO, BOJOPOI, YITIEKUCIIBIN Ta3, aMMHAaK, PACTBOPHI KMCIOT U IENOYEH, XJIOPpHI-,
cyJib(ar-, KapOOHAT-UOHBI,

- BBIUMCJISITH. MAaCCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTA MO (OPMYJI€ COCTMHEHHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
KOJIMYECTBO BELIECTBA, 00BEM HJIM MACCy MO KOJMYECTBY BEIIECTBA, 00BEMY MIJIM MACCE PEAreHTOB WU MPOIYKTOB PEAKIIUH;
TETIOBOH 3(PPEKT peakimu Mo JaHHBIM 00 OJHOM M3 YYACTBYIOIIUX B PEAKIIMK BEUIECTB M KOJTMUECCTBY BbIICIMBIICHCS
(MOTJIOMIEHHOM ) TEMIOTHI; Maccy (00BEM, KOJIMUECTBO BEUIECTBA) MPOAYKTA PEAKIINU, €CJTM OJTHO U3 PEArHPYIOIINX BEIICCTB
JaHO B U30BITKE;, MACCy WK 00BEM MPOAYKTA PEAKIIUU 110 U3BECTHOM Macce Wik 00BEMY UCXOIHOTO BELIECTBA, COACPIKALIECTO
PUMECH;,

- YCTAHABIMBAThH: MPOCTEHIIYIO (JOPMYITY BEIIECTBA IO MACCOBBIM JIOJISIM XUMHUYECKHUX AJIEMEHTOB, COCTaB CMECH, KOMIOHEHThI
KOTOPO# BEIOOPOYHO B3aMMOJEHCTBYIOT C YKA3aHHBIMU PEAr€HTaAMM; OOBEMHBIE OTHOIICHUS Ta30B MPHU XUMUYECKUX PEAKIUSIX;



- HCTIOJIB30BaTh MPUOOPETCHHBIC 3HAHKS U YMEHHS B MPAKTUYECCKON AEATEIbHOCTH U TIOBCEIHEBHOM YKU3HU JUTs: O€30MacHOro
oOpalleHus ¢ BEIIECTBAMU U MaTePUAIAMH; SKOJIOTHYECKH TPAMOTHOTO TIOBEICHUS B OKPY>KAFOIIEH CPEIE; OLICHKH BIHASIHHS
XUMHYECKOT0 3arpsI3HEHUS OKPY KAOLIEH CPEbl HA OPraHM3M YEJIOBEKA, KPUTUUYECKON OLICHKM HH(OPMAILMK O BEIICCTBAX,
UCIOJIb3YEMBIX B OBITY; TPUTOTOBJIEHHS PACTBOPOB 3aJaHHON KOHIICHTPALMH.

MecTto npeamera B yueOHOM IJIaHE
®denepalibHbIi 0a3KUCHBIN yUeOHBINA M1aH 1uisl 00pa30BaTENbHBIX yUpekacHn Poccuiickoi Meaepanum npeaycMaTpuBacT
00s13aTeNbHOE N3YUYEHHE XMMHUH Ha 3Tare OCHOBHOTO 001iero o0pa3oBanus B 8 kinacce B 00béme 35 vacoB. ComracHo
KaJIEHAAPHOMY YueOHOMY rpaduKy u pacnucaHuto ypokoB Ha 2023-2024 y4eOHblif rox Kypc MporpaMMbl peanusyercs 3a 35
4acoB YueOHBIM MaTepral U3y4acTcs B IIOJTHOM 00BEME.

Coaepxanue y4eOHOIo npeaMera
BBenenue. 6 4acos.
XuMUsg — HayKa O BEUIECTBAX, MX CBOMCTBAX W MpeBpallcHusIX. [[OHATHE O XUMHYECKOM 3JIEMEHTE U (POpPMaAX €T0
CYLIECTBOBAHMSI: CBOOOIHBIX aTOMaX, MPOCTHIX U CIIOXKHBIX BenlecTBax. [IpeBpamienns BemecTB. OTInYHe XUMUYECKUX PEAKLMiA
OT (pM3HUECKUX SABICHUNA. POJTb XMMHHU B KU3HK YenoBeka. Xemodunus u xemodoOus. Kparkue cBeeHust 13 UCTOPUH
BO3HUKHOBEHUS U pa3BuThs xumun. [lepuon aimxumun. [Tonsitie o punocodckom kamue. Xumus B X VIB. Pazputre XumMun Ha
Pycu. Ponb 0TE€4eCTBEHHBIX YUEHBIX B CTAHOBICHUHM XUMUYECKOH Haykn — paboTel M. B. JlomoHnocoBa, A. M. bytneposa, 1. U.
Menpeneea. XMMHYECKAsi CAMBOJIMKA. 3HAKA XUMHYECKUX SJIEMEHTOB M MTPOUCXOKICHUE UX HA3BAHWH. XUMUYECKUE (POPMYIIBL.
HUupexceol u koappuumenTel. OTHOCUTENBHBIE aTOMHAS M MOJIEKYJISIPHAs Macchl. PacdyeT MaccoBO# 10/ XMMHYECKOTO JIEMEHTA
no Gopmyne Bewmectsa. [lepuoanueckas cucrema xuMuieckux 3memeHToB 1. M. Mennaeneesa, ee cTpykTypa: Majbie U OONbIINE
NEPUOBI, TPYIILI U MOATPYINHLI (TT1aBHAs ¥ moOouHas ). [lepruoaudeckas cucTeMa Kak ClpaBOYHOE MOCOOME JUIs MOJTYy YCHHSI
CBEJICHUI O XUMUUYECKUX JJIEMEHTAX.
Pacuernble 3a1aun. 1. HaxoxaeHre OTHOCUTENBHONW MOJIEKYJIIPHON MAacChl BEIIECTBA 11O €r0 XUMUYECKO# hopMmyiie. 2.
Brerunciienue MaccoBoil 10/ XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE N0 €ro (popmyiie.
IpakTHyeckue padoTbl
1. [IpaBuna Texuuku O6e3omacHoCTH Tpu paboTe B XuMuiyeckoM kadbuuere. [Ipuemel oOpatieHus ¢ 1adopaTopHbIM
00OpYyIOBaHUEM M HArpPeBaTEIbHBIMA MPHOOPAMH.
2. HabnroeHus 3a N3BMEHEHUSIMU, MPOUCXOASIIAMU C TOPSLICH CBEUO, M UX OMHUCAHKE



Tema 1. AToMBI XHMMHYECKHX 3JIEMEHTOB. 7 4acoB.

ATOMBI KaK popMa CyIECTBOBAHUS XUMHUECKUX 371€MEHTOB. OCHOBHBIC CBEJICHUS O CTPOEHUHU aTOMOB. JloKa3aTenbCcTBa
CJIOXKHOCTH cTpoeHUst aToMOB. OnbIThl Pe3epdopaa. [nanerapHas Moaeb CTPOCHHS aTOMa.

CocTraB aTOMHBIX SIEP: MPOTOHBI K HEUTPOHBL. OTHOCUTEIIbHAS aTOMHAs Macca. B3auMOCBsI3b MOHATHI «ITPOTOHY, KHEUTPOHY,
«OTHOCHUTEJIbHAS QTOMHAs Maccay.

H3meHeHre unciia MPOTOHOB B IPE aToMa — 00pa30BaHUE HOBBIX XUMUUYECKHUX DJICMEHTOB.

H3zmeHenure unciia HEWTPOHOB B sIIpE aToMa — 00pa3oBaHuE U30TONOB. COBPEMEHHOE OMPEACICHUE OHATHS «XUMHYECKHIMA
3NEMEHTY». M30TONBI KaK Pa3HOBUAHOCTU aTOMOB OJHOTO XMMUYECKOTO AJIEMEHTA.

OnekTpoHbl. CTPOCHUE HJIEKTPOHHBIX 000JIOUEK ATOMOB XUMHUYECKUX 371EMEHTOB Ne 1—20 nepuoanueckoii cucremsr J[. K.
Menneneena. [ToHsATHE O 3aBEPIICHHOM W HE3aBEPLUIEHHOM 3JIEKTPOHHOM CJIOE (SHEPreTUUYECKOM YPOBHE).

[Teproamyeckas cucrema XuMuueckux 3aemMeHToB 1. M. MenneneeBa v cTpoeHUE aTOMOB. (PU3UUYECKUI CMBICH MOPSIKOBOTO
HOMEpPA JIEMEHTA, HOMEPA IPYIIbI, HOMEPA MEPUOA.

H3mMeHeHre ynciia 37eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTa — O00Pa30BaHUE
MOJIOKUTENBHBIX M OTPUIIATENBHBIX HOHOB. OHBI, 00pa30BaHHBIE aTOMAMH METAJJIOB U HEMETAUIOB. [ [pUUMHBI U3BMEHEHU ST
METAUIMYECKUX U HEMETAJUTMUYECKUX CBOMCTB B EPUOIAX U FPyMHnax.

O6pazoBaHue OMHAPHBIX coeAMHEHUH. [ToHsITHE 00 MOHHOM CBsI3n. CXeMbl 00pa30BaHUsI MOHHOM CBSI3H.

B3auMoeiicTBrE aTOMOB XUMHUYECKHUX AJIEMEHTOB-HEMETAIIJIOB MEXKITY CO00i — 00pa3oBaHUE JBYXATOMHBIX MOJIEKYJI MPOCTHIX
BemecTB. KoBaJicHTHAs HEMOISPHAS XUMHAYECKAS CBS3b. DJICKTPOHHBIE U CTPYKTYPHBIC (POPMYJIBI.

B3auMoeiicTBIE aTOMOB XUMHUYECKHUX AJIEMEHTOB-HEMETAIIOB MEXKTY COO0H — 00pa3oBaHKre OMHAPHBIX COCTUHCHUMA
HEMETAJUIOB. DJIEKTPOOTPULATEIBHOCTD. [[OHSATHE O KOBAJICHTHOM MOJIIPHOM CBSI3U.

B3auMoeiicTBIE aTOMOB XUMHUYECKHUX AJIEMEHTOB-METAIJIOB MEX Y COO0H — 00pa30BaHUE METAIIMYECKUX KPUCTAIIIOB.
[IoHATHE O METAJUIMYECKOM CBS3MU.

JemoncTpauuu. Moze/in aToMOB XUMUYECKUX 3JIEMEHTOB. [lepruoanyeckas CUCTEMA XUMUUYECKUX 3JIEMEHTOB J]. .
Menpeneena.

Tema 2. IIpocThie BemecTBa. 3 4acos.
ITonoxkeHue METAIIIOB M HEMETAJIIOB B IIEPUOIMYECKON CUCTEME XUMHUYECKMX ieMeHTOB [ Y. Menaeneesa. Bakueiime
MPOCTHIE BEUIECTBA — METAJUIBL: KEJE30, ATIOMUHUM, KaIbIIMM, MarHui, HaTpuii, kanuidi. O0uwpe Gu3ndecKne CBOMCTRA



METAJIIOB.
BakHeiime npocThie BEMECTBA — HEMETALIbI, 00pa30BaHHBIE aTOMaMK KUCI0pOAa, BOJOPOAa, a30Ta, cephl, pocdopa,
yriepoja. CriocoOHOCTh AaTOMOB XUMUYECKHUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJBKUX MPOCTHIX BEUIECTB — AJIJIOTPOIHSL.
AnnoTponHeie MOaU(pUKaALMK Kuciopoaa, pocdopa u osioBa. MeTalIMuUECKUE U HEMETANTHYECKUE CBOMCTBA MPOCTHIX BELIECTB.
OTHOCUTEIBHOCTb JIEJIEHUS MPOCTHIX BEIIECTB HA METAJUIbI U HEMETAJLIIBL.

[Tocrosinras ABoranpo. KommuectBo BeniectBa. Moiib. MonsipHas Mmacca. MousipHblil 00beM Ta3000pa3HbIX BemecTB. KparHeie
€IMHUIIBI KOJIMYECTBA BELIECTBA — MUJIJIMMOJIb U KAJIOMOJIb, MUJIJTMMOJISIPHAs M KWJIOMOJISIPHAS. MAcChl BEIIECTRA,
MUITUMOJISIPHBIA ¥ KMJTIOMOJISIPHBIH 0ObEMBI Tra3000pa3HbIX BELIECTB.

PacdeTsl ¢ UCMOJIb30BAHUEM MOHATUN «KOJIMUYECTBO BEILIECTBA», «MOJISIPHASL MAcCay, «MOJIIPHBIH 00BEM Ta30By», MOCTOSHHAS
ABOTaIpoy.

Pacuetnbie 3a1aun. 1. BeruuciaeHne MOISIpHOM MAcChl BEIIECTB 10 XUMUUECKUM (GopmysiaMm. 2. PacueTsl ¢ MCOIb30BAHUEM
MOHSATHI «KOJIMYECTBO BELIECTBA», KMOJISIPHAS MACCay, «MOJIIPHBIM 00BEM ra3oBy, «OCTOsIHHAs ABOTaApPOY.

Hemonctpanuu. [lomydenune o3ona. OOpasipl 0€0ro U ceporo 0JioBa, 0e0ro U KpacHoro gocdopa. Hekoropsie MeTauibl 1
HEMETAJTbl KOJIMYECTBOM BellecTBa 1 MoJib. Moenb MOJISIPHOTO 00beMa ra3000pa3HbIX BELIECTB.

Tema 3. CoennHeHNst XUMHYECCKHX 3JIEMEHTOB. 3 4aCoOB.

Crenenp okucieHus. OnpeaeieHue CTENEHN OKUCIICHUS JIIEMEHTOB M0 XUMHAYECKOH Popmyne coeaunenns. CocTaBlIeHUE
(opmyJs1 OMHAPHBIX COEAMHEHMIA, OOIIMIA cTOCO0 X HA3bIBaHUs. bBUHApHbIE COEAMHEHUS: OKCUIBL, XJIOPUABI, CYJIb(PUIBI 1

ap. Cocrasnenue ux popmyin. [IpencraBureny OKCUIOB: BOJA, YITIEKACIBINA T'a3 U HETAIICHAs! U3BECTb.

[IpeacraBuTenu AETYYUX BOJOPOAHBIX COCIUHEHUMN: XJIOPOBOAOPOA U AMMUAK.

OcHOBaHHUs, X COCTAaB U Ha3BaHMs. PaCTBOPUMOCTh OCHOBaHMIA B BoJE. Tabimua pacTBOPUMOCTH TUAPOKCHIOB H COJICH B BOJIE.
IIpencraBurend meoYen: TUAPOKCUIBI HATPUS, Kalus U Kanblus. [IOHATHE 0 KAYECTBEHHBIX PEAKIUAX.

HNunukaropel. U3MeHEHHE OKPACKH UHAUKATOPOB B LLETOYHON Cpele.

Kucnotsl, ux cocraB u HazBanus. Knaccudukanus kucnot. [IpeacraBurenu KUcnoT: cepHas, ConsiHas U a30THast. Mi3ameHneHue
OKpacK MHIAMKATOPOB B KUCIIOTHOW Ccpelie.

Conu Kak Mpou3BOJHBIE KMUCIIOT U OCHOBaHMA. MIX cocras u HazBaHus. PactBOpuMOCTE coneit B Boae. IIpencraBurenu coiei:
XJIOpHU HaTpusi, KapOoHat u pocdaT KaJibLus.

AMODP(]HBIE ¥ KPUCTAUTUYECKUE BEIIECTBA.

MeKMOTEKYIIAPHBIE B3aUMOIEHCTBUA. THUIIBI KPUCTANIMYECKUX PELLETOK: HOHHAs, aTOMHAsA, MOJIEKYJIsIpHAs U METAUTMYECKas.



3aBUCUMOCTb CBOMCTB BEIECTB OT TUIMOB KPUCTAIIMYECKUX PELIETOK.

BemniectBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSIHCTBA COCTABA JIJIsl BEMIECTB MOJICKYJIIPHOTO CTPOCHUSI.
YucTeie BEIECTBA U CMECH. [IpUMEPBI JKUAKUX, TBEPBIX U ra3000pa3HbIX cMecel. CBOMCTBA YACTHIX BEIIECTB U cMeceit. Mx
coctaB. MaccoBast 1 00beMHAas A0 KOMIIOHEHTA CMECHU. PacdeThl, CBI3aHHBIC ¢ UCIIOJIB30BAHUEM MTOHSATUS «JIOJIS.
Pacuernbie 3aaaun. 1. Pacuer MmaccoBoil 1 00BEMHOM JT0JICH KOMIIOHEHTOB CMECH BEIIECTB. 2. BhIUMCIEHNE MAaCCOBOM JTOJIN
BEIIIECTBA B PACTBOPE MO U3BECTHOM MACCE PACTBOPEHHOIO BEIIIECTBA U MACCE PACTBOPUTENA. 3. BhIunciaeHne Macchol
pPacTBOPSEMOr0 BEIIECTBA U PACTBOPUTENISL, HEOOXOAMMBIX JJISI MPUTOTOBJICHHS ONMPEACIICHHONH MaCcChl pacTBOPa C M3BECTHOM
MAacCOBO# JI0JEA PaCTBOPEHHOTO BEIIECTBA.

JMemoncTpanuu. OOpa3iibl OKCUJOB, KUCIOT, OCHOBAHHM U cosieil. Moaenn KpUCTAUTMYECKUX PENIETOK XJI0pU/1a HaTpHsl,
anMasa, okcuaa yriepoaa (IV). BapeiB cmecu Bogopoa ¢ Bo3ayxoM. CrocoObl pa3AeicHus CMECei. JIMCTIIISIAS BOJIBI.
JlaGopaTtopHbie onbIThL. 1. 3HAKOMCTBO ¢ 00pa3ilaMu BEIIECTB Pa3HBIX KIAcCoB. 2. PazneneHue cMecei.

IpakTHyeckue padoTbl

[TpuroroBnaeHue pacTBOpa caxapa u OnpeeeHUE MaCCOBOM JTOJIA €0 B paCTBOPE.

Tema 4. I3MeHeHuUs1, NPOUCXOSIIIUE ¢ BEIECTBAMHU. 7 4aCOB.

[ToHaTHE ABIIEHUI KaK U3MEHEHUN, TPOUCXOISIIMX € BEIIECTBAMH. SBIIEHU, CBA3AHHBIE C UBMEHEHUEM KPUCTAIUIMYECKOTO
CTPOEHHMSI BEIIECTBA IPY MOCTOSSHHOM €r0 COCTaBe, — (pru3nueckue spneHus. Gu3nueckue sBICHUS B XUMUU:

JTUCTHJUISILMS, KPUCTAJIIN3ALMsl, BBIMTAPUBAHUE W BO3TOHKA BEIIECTB, IECHTPU(YTUPOBAHKUE.

SIBlieHMs, CBA3aHHBIE C U3MEHEHUEM COCTABA BEIIECTBA, — XUMHUYECKHUE peakuy. [ [pu3HaKu U yCIIOBHS POTEKAHUS
XUMUYECKHUX peakumid. [ToHsTre 00 3K30- M 3HAOTEPMUUECKUX PEAKIMIX. Peakimy ropeHns Kak 4acTHBIHA ciyvaid
DK30TEPMUYECKUX PEAKLIAN, MPOTEKAOIIMX C BBIACICHHUEM CBETA.

3aKOH COXPAHEHHsI MACChl BEIIECTB. XMMUUYECKAC YPABHEHUS. 3HAYEHUE HHAEKCOB U KO3(pPuumeHToB. COCTaBICHUE YPaBHEHUIA
XAMUYECKUX PEAKLIUIL.

PacueTsl 10 XMMUYECKHM ypaBHEHHSIM. PenieHne 3a1a4 Ha HaX0XACHUE KOJIMYECTBA BEIIECTBA, MACCHI MM 00beMa MPOAYKTA
PEAKIMU 10 KOJIMYECTBY BEUIECTBA, MACCE WM OOBEMY MCXOJHOIO BEMIECTBA. PacueTsl ¢ MCIONB30BAHUEM MTOHATHS

«JIOJsD, KOria KCXOAHOE BEILECTBO JAHO B BUAE PacTBOpa € 3aJaHHOW MacCOBOM JOJEN paCTBOPEHHOIO BEMIECTBA WIIA COACPIKUT
ONPEIEIIEHHYIO JTOJIFO TIPUMECEN.

Peakuun paznoxxenus. [1oHATHE 0 CKOPOCTH XUMUUYECKUX peakimid. Katanuzatopsl. DepMEHTHI.



Peakuuu coenmuaeHuns. Katanutnyeckue u HeKaTamuTHIeCKne peakuu. OOpaTuMble 1 HEOOPATUMBIE PEAKLIVH.

Peakiun 3amelieHus. DINEKTPOXUMHAYECKUHN Psii HANPSDKEHUH METAIIIOB, €r0 UCIOIB30BAHUE ISl IPOTHO3UPOBAHUS
BO3MO>KHOCTH MPOTEKAHMsI PEAKIMI MEXKTy METANIaMU U PACTBOPAMU KUCJIOT. Peakiinu BBITECHEHUS OTHUX METAJIJIOB W3
PacTBOPOB UX COJIEN APYTUMU METAILUIAMHU.

Peaknun oOMeHa. Peakiun HeATpamm3anuu. Y CaoBus MPOTEKaHUs peakiuii 0OMEeHa B pacTBOpax /0 KOHIIA.

Tunbl XUMUYECKUX Peakinii (M0 MPU3HAKY «YUCIIO U COCTAB UCXOHBIX BEUIECTB U MPOIYKTOB PEAKIIMN» ) HA TPUMEPE CBOMCTB
BOJBI. Peakiust pa3ioskeHus — BJIEKTPOJIM3 BOJBL. Peakmm COeqMHEHHS] — B3aUMOJCHCTBUE BOJIBI C OKCUAAMH METAIIIOB U
HEMETAIIOB. [IOHATHE «THAPOKCHIBDY. Peakum 3amMenieHns — B3aUMOJEHCTBUE BOBI € MICTOYHBIMH U LIETOYHO3EMEIBHBIMU
meTaamu. Peaknun oOMeHa (Ha mpuMepe ruaposu3a Cyab(uaa alFoMUHAS A KapOraa KaabLus ).

Pac4yernsie 3axaun. 1. BelunciieHne 1o XMMHUYECKAM YPABHEHUSM MACChl MJIH KOJTMYECTBA BEIECTBA 110 M3BECTHOM Macce Win
KOJIMYECTBY BEIIECTBA OJJHOTO M3 BCTYNAKOUIMX B PEAKIMIO BEMICCTB UJIU MPOIYKTOB pEAKIUK. 2. BbIlUMCIEHHE MACChI
(KONTMYeCcTBa BEIIECTBA, 00bEMA) MPOAYKTA PEAKLMH, €CIIM M3BECTHA MACCa UCXOAHOTO BEUIECTBA, COACPIKALIETO ONMPEACITIEHHYIO
J0J10 IpuMecei. 3. BelunciaeHne Maccehl (KOJIMYECTBA BEMIECTBA, 00beMa) MPOAYKTA PEAKIIMH, €CITM U3BECTHA MAacca pacTBopa
MaccoBast 10Jis1 PACTBOPEHHOIO BELIECTRA.

JMemoHcTpanun. [IpuMepsl puznyueckux SBICHUIA: a) miaBjacHUe napaduna; 0) BO3roHKa HoAa WM OEH30HHOM KUCIIOTHI; B)
PACTBOPEHHE MEPMAHraHaTa Kaims, r) 1udy3ust AyMIMCTHIX BEIECTB C TOPALIECH JIAMITOUYKH HaKaJIMBaHuUs. [ [puMepsl
XUMUYECKUX SIBJIEHUI: a) ropeHue Maruusi, pocdopa; 6) B3auMOACHCTBUE COJITHON KUCIOTHI C MPAMOPOM WJIA MEJIOM; B)
nosiyyeHue rupokcuaa meau (I11); r) pactBopeHre NoyYEHHOrO THAPOKCH 1A B KUCIIOTaX, 1) B3auMmoeicTerue okenaa meau (11)
C CEPHOI KMCITOTO!M MPU HATPEBAHUM, €) PA3JIOKEHHUE TEPMAHraHaTa KaJlvs, 5K) B3aUMOJCHCTBUE Pa30aBIEHHBIX KACIIOT €
METAIIJIAMU; 3) PA3JIOKEHUE TIEPOKCUAA BOJOPOIA; M) SIECKTPOIHU3 BOIBL.

JlaGopaTopHble onbIThI. 3. CPaBHEHHE CKOPOCTH MCIAPEHUS BOJBI M COUPTA IO UCYE3HOBEHHIO MX Kaneib Ha (PUIbTPOBATBHOMN
Oymare. 4. OKHCIIEHUE ME/IM B TUTAMEHW COIMPTOBKH WM rOpesiku. 5. [loMyTHEHHE N3BECTKOBOM BOJBI OT BBIIBIXaEMOTO
YIAEKUCIOro rasza. 6. [lonyuenue yriaekuciaoro ra3a B3auMOJACHCTBHEM CO/IbI M KMCIIOTHI. 7. 3aMEUICHHE MEN B PACTBOPE
xynopuaa meau (I1) sxenesom.

IIpakTu4yeckne padoThIL.

AHanu3 MoYBkl ¥ BOJIbI. [IpU3HAKU XUMUYECKUX PEAKIUH.

Tema 5. PactBopenne. PactBopbl. CBolicTBa pacTBOPOB AJIEKTPOJHUTOB. 8 4acoB.
PactBopenne kak pu3nko-xuMuueckuii mpouecc. [loHsaTHe 0 ruaparax u kpuctauioruaparax. Pactsopumocts. Kpusble



PacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BELIECTB OT TEMIIEpaTypbl. HaChIIEHHbIE, HEHACHIICHHBIE U
MEPECHIILEHHBIE PACTBOPBL. 3HAYEHHUE PACTBOPOB ISl IPUPOABI M CEIBCKOTO XO3SMCTBA.

[ToHsiTHE 00 PNEKTPONIUTHYECKON TUCCONMALNN. DNCKTPOJIATHI M HEANIEKTPOJIUTHL. MeXaHn3M JUCCOLMALMH STIEKTPOIUTOB €
PA3MYHBIM TUIIOM XUMUYECKOH CBsA3HU. CTENEHB SIIEKTPOJMTHUECKON aqucconnani. CUIIbHBIE U C1a0bIe STEKTPOIUTHI.
OCHOBHBIE MOJOKEHUS TEOPUH IIEKTPOJIMTAYECKON AUCconranni. MOHHBIE yPaBHEHUS PEAKLIMANA. Y CIIOBUS TPOTEKAHUS PEAKLIAN
0oOMEHa MEKIY IEKTPOIUTAMHU A0 KOHIIA B CBETE MOHHBIX MPEACTABICHUIA.

Krnaccu(ukanms noHOB 1 MX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jluccounanus KUCIOT U MX CBOMCTBA B CBETE TEOPUH IEKTPOIMTHYECKON TUCCOLMALINH.
MonekyJIIpHbIE U HOHHBIE YPABHEHHSI PEAKLIMIA KUCI0T. B3auMOACHCTBIE KUCTIOT C METAIIAMU. DINEKTPOXUMUAYECKAN P
HaIPSDKEHUE METAUTOB. B3auMOAEHCTBUE KUCIOT ¢ OKCUAAMU METAIUIOB. B3auMOAECHCTBUE KACTIOT ¢ OCHOBAHUSAMHU — PEAKLIMS
HelTpanuzanuu. Bzanmonaelicterue Kucior ¢ consmu. Mcnosib3oBanne Tabauibl paCTBOPUMOCTH AJIsE XapaAKTEPUCTUKH
XAMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux Kiaccupukanms. J{ucconuansi OCHOBaHMIM M X CBOHCTBA B CBETE TECOPHUH SIICKTPOJIMTUYECKON TUCCOLMALIUN.
B3aumonelcTBuE OCHOBaHMI ¢ KHCIIOTAMHU, KACIIOTHBIMH OKCUAAMH U COJIIMU. Micnonb3oBaHKe TaObIMLbl pACTBOPUMOCTH

JUTSL XaPAKTEPUCTUKHA XUMUYECKMX CBOMCTB OCHOBAaHMI. Pa3noskeHne HEpaCTBOPUMBIX OCHOBAHUM IPH HATPEBAHMH.

Conn, ux kinaccupukanrs U AUCCOLMALNS PA3IMYHBIX TUNOB coJicii. CBOICTBA CONEH B CBETE TEOPUM SJEKTPOIUTHUECKOM
qucconmrany. BzauMoaeincTere conel ¢ METajulaMu, YCIIOBUS IPOTEKAHMS 3TUX PEaKUmid. B3auMOAeCTBIE CONEN C KACTTOTAMM,
OCHOBaHUSIMU U COJISIMH. Hcronb30BaHrEe TaOIUIIBI PACTBOPUMOCTH JJIsE XAPAKTEPUCTUKH XUMHUYECKHX CBOMCTB COJICH.
O06001eHune cBeacHri 00 OKCUAAX, UX KIAaCCH(PUKAMN U XUMHUYECKUX CBOMCTBAX.

['eHeTMYECKME PSABI METAUIOB M HEMETAIUIOB. | €HETUUECKAs CBA3b MEXKAY KIIACCAMU HEOPTraHUYECKUAX BELIECTB.
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU. OKHACIUMTEND U BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHHUE.

Peakiyi HOHHOr0 OOMEHA U OKHCITUTENIBHO-BOCCTAHOBUTEINIbHBIE peakinu. COCTABIICHUE YPABHEHHUIA OKACIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMH METOJOM 3JIEKTPOHHOIO OasiaHca.

CBOHCTBa MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJLIOB, KACJIOT U COJIEH B CBETE MPEACTABICHHA 00 OKUCIIATEIBHO-
BOCCTAHOBUTENBHBIX MTPOLIECCAX.

JlemoHcTpauuu. MICribITaHUE BELIECTB U MX PACTBOPOB HA BJIEKTPONPOBOJHOCTD. J[BMYKEHUE OKPAIIEHHBIX HOHOB B
BIEKTPUYECKOM MOJIE. 3aBUCUMOCTb 3JIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTpaUuu. B3auMoIeiCTBHE LIMHKA C
CEepo, cositHON KucaoToi, xyopuaom meau (I1). l'openne Mmarnus. BaanmoaeicTBrue XJIOpHOH U CEPOBOJOPOIHON BOIBI.
JlaGopaTopHble onbIThI. 8. Peakinu, xapakTepHbIE U1 PACTBOPOB KUCIIOT (COJISTHOM MM cepHOM). 9. Peakumu, XxapakTepHbIe



JUTS. paCTBOPOB IIEJIOYEH (THIPOKCHIOB HATpus Wik Kaius). 10. TlonyueHune v cBOHCTBA HEPACTBOPUMOTO OCHOBAHMS,
Hanpumep ruapokcuaa meau (11). 11. Peakunm, xapakTepHble s paCTBOPOB cofieil (Hampumep, ans xaopuaa meau (K1), 12.
Peakuyn, xapakTepHbI€ 1JI1 OCHOBHBIX OKCUAOB (HapuMeEDp, I OKCUAA Kajiblus). 13. Peakumu, XapakTEPHbIE ISl KUCIOTHBIX
OKCHJIOB (Hampumep, U1l YIIIEKUCIIOrO rasa).

IIpakTu4yeckne padoThIL.

HonHble peakiyn. Y CIoBUS TPOTEKAHUS XUMHYECKAX PEAKIMN MEXKITY PACTBOPAMU SJIEKTPOJIUTOB 10 KOHIA. CBOMCTBA KUCIIOT,
OCHOBAHU, OKCUIOB U COJIEH. Pelenne sKcrepuMeHTaIbHbIX 3a1a4.



KaJICHIlapHO-TeMaTI/I‘IeCKOC INITAHUPOBAHHUE

Ne JlaTta Paznen, Tema ypoka, KOJIM4eCTBO 4acoB MarepHanbHO-TEXHUYECKOE 00ECTICUEHUE
ypoka| Ilpum. | dakr. C UCMOJIL30BaHUEM 000pyJ0BaHMs 1IeHTpa « Touka
pocTay
Beenenue. 6 4acos.
1. 5.09 XWMus - HayKa O BelecTBax. MHCTpyKTax 1o HNuctpykuud no Th, uaaenus u3 CTekia, METaJIOB,
TEXHHUKE O€30MaCHOCTH. KepaMukH, [lepuoanyeckas cucrema
2. 12.09 [TpakTuueckas padota Ne 1 3HaKOMCTBO ¢ JlaGopaTopHbIii ITATUB, AEPKATEN TSl MPOOUPOK,
1a00paTOPHBIM 000PYAOBAHUEM. npoOUpKH, KOJIOBI, CHUPTOBKA, nmocyaa u3 dapdopa,
tabmmna «I Ipuemel padoThl B XUMKaOUHETEY,
«CTpOEHHUE MIITAMEHWY, TEMIIEPATY PHBIN AATUYMK
3. 19.09 [TpakTuueckas padota Ne 2 Habnronenue 3a CBeya, CIMYKH, CTEKIIIHHAS TPYOKa, IIUIIIIHI,
TOPAIIEN CBEYOMA. NPEAMETHOE CTEKJIIO, IITATUB C TPOOHPKAMHU
4, 26.09 3HAKH XUMUYECKHUX BJIEMCHTOB. [lepuognueckas cucrema
5. 3.10 Xumuyeckue GopMyJIbL. Ileproanueckas cucrema
6. 10.10 Brrurcnenus no XuMHYECKUM (popMyaMm. Ileproanueckas cucrema
ATOMBI XUMHUYECKHUX JICMEHTOB. 7 4YaCOB.
7. 17.10 Crpoenue aroma. M30TOMBL [lepuoguueckas cucteMa, MOAEIU aTOMOB,




Ipe3cHTal A «H30TONmBDY

8. 2410 CTpoeHHE PAEKTPOHHBIX 000JI0YEK aTOMOB. [lepuoguueckas cucTeMa XUMHAYECKUX SJIEMEHTOB,
Tabnmna « JMEKTPOHHBIE KOHPUTYpaLly aTOMOB)

9. 7.11 [lepuoanyeckas cucteMa U CTPOCHUE AaTOMOB. [lepuognueckas cucrema

10. | 14.11 HonHas cBsI3b. Tabnuia «oHHas CBsA3bY, 00pa3Ilbl BEIMIECTB €
MOHHOW CBSA3BIO, MOJIENIb KPUCTAININYECKON PEIIETKA
ITIOBAPEHHON COJIA

I1.| 21.11 KoBaneHnTHas HENOJIIpHAsA XUMUYECKAS CBA3b. Tabmuna «KoBaneHTHast HENOJIIPHAs CBS3bY,

KoBasieHTHAs MONsSpHAS XUMHYECKAS! CBA3b. MOJIEJIA BEIIECTB ¢ KOBAJIICHTHON HENOJISIPHOM
CBS3BIO
12.| 28.11 Meramuyeckas XuMu4yecKkas CB3b. IIpesenranms « TUIBI XUMUYECKON CBA3W
13. 5.12 [TpakTryeckas pabota no Temam: XMMHUYECKHE Ileproanueckas cucrema
(dopmyibl. CTpoeHHE aToMa.
IIpocTeie Bemecrsa. 3uaca.

14. 12.12 MeTaisl. OOpasibl BEMICCTB METAJIJIOB, MATHUT, CMECH KENE3a
C CEPOi1, CTaKaH ¢ BOAO, CIIMPTOBKA, IITATUB C
npoOupKamMu, MPOOUPKOAEPIKATENb

15.| 19.12 Hemeramner. OOpasiibl BEIIECTB HEMETAIJIOB, CTAKAH C BOJIOM,

CIUPTOBKA, IITATUB C MPOOUPKaMHU,
NpoOUPKOJEPKATETD




16. | 26.12 Pemenue 3amad Ha onpeAcicHUE MOJISPHOTO COopHUK 3a1a4
00BEMa ra3oB.
CoennHeHUs XHMHYECKHX 3JIEMEHTOB.
3 4acos.

17. 9.01 CTeneHp OKUCIIEHUS. Ileproanueckas cucreMa XMMHUYECKUX SJIEMEHTOB

18. | 16.01 OKcHIbl 1 BOXOPOIHBIE COCAMHEHUS. OO0pa3ubl OKCHI0B

19. 23.01 OcHoanus. Kucnotel. Conu O06pazipl ocHoBaHuWH, Tabmua «PacTBOPUMOCTh
KHUCJIOT, OCHOBAHUM U COJICH B BOAE), IITATUB C
npoOUpPKaMK, MHAMKATOPBI, PACTBOPBI THAPOKCHIOB
HATPUs, KaJbLUs, AMMOHUS

N3mMeHeHus1, NpOUCXoAsile ¢ BeecTBaMu. 74

20. | 30.01 DOU3HYECKHE SABICHUS U XUMUYECKHAE PEAKLUN. IIpesenranns « DU3nUECKUE ABJICHUA. XUMHYECKUE
peaKuumny, COMPTOBKA, CTEKIISIHHAS TPYOOUKa,
HITATUB C TPOOMPKAMHM, PACTBOPBI CEPHOM KUCIIOTHI,
xjiopuja 6apus, JakMyca, THAPOKCUAA HATPHS,
(denondranenHa

21. 6.02 XUMUYECKUE YPABHEHUS. Ileproanueckas cucrema

22, 13.02 CocraBneHue ypaBHEHU XUMHAYECKUX PEAKLIAN. Ileproanueckas cucrema

23.| 20.02 Peakuun Buieo onbIThl

PA3II0KEHHUS,COE TMHEHU S1,3aMECIEHH ST, 00MEHA «Paznoxenne,00MeH,3aMELIEHNS,COE TMHEHHU S
24.| 27.02 ITpakTryeckas padora Ne 5 Ilpuznaku xumuueckux| [lltarue ¢ npoOupkamMu, CIUPTOBKA, MEAHASI




peaKLuii.

MPOBOJIOKA, CEPHAS KMUCIIOTA, OKCHA MEM, Mpamop,
COJISTHASL KUCJI0TA, JTyUYNHKA, XJIOPUJI JKENE3a,
POJaHUA Kasmusi, KapOOHAT HATPHSL, XJIOPU KAJIbLIHS

25. 5.03 THIBI XUMUYECKUX PEAKLIUA. Tabmua « TUnbl XUMHYECKAX PEAKLIMI»
26.| 12.03 KoHntposnbHas pabota o teme: [IpeBpateHus [lepuognueckas cucrema
BEILECTB.
PacrBopenne. PacTBopsbl. CBoiicTBa pacTBOPOB
JIEKTPOJINTOB. 15 yacos.
27.1 19.03 PactBopsI. CrakaH ¢ BOJ0H, cyibdar Meu, cyJib(ar KaJlbLus,
noau. cepedpa, npe3eHranus « PacTBOpuMocTb
BEILIECTB»
28. 2.04 DNEKTPOJIATAYECKAS TACCOLMALIS. Tabmuna « QNEKTPOTUTHYECKAS TUCCOLUALIUSD),
JATYUKH JJI ONTPENETIEHUS DIEKTPOIPOBOIHOCTH,
PacTBOPHI BOJBL, IOBAPEHHOM COJIU
30. 9.04 HonHbIe ypaBHEHUH. Tabnuia «PacTBOPUMOCTH KUCIOT, OCHOBAHUA U
COJIEH B BOJIEY, LITATHB C MPOOUPKAMH, XJIOPUJ
HaTpUsl, HUTpAT cepedpa, XJIOPpU/I JKeJe3a,
TMAPOKCHJI HATPHS, CEPHAst, a30THAs, COJISTHAS
KHUCJIOTBI
31.| 16.04 [TpakTuyeckas pabora Ne 6 Ycnosus nporekanus | LlItarus ¢ mpoOupkamu, cyibdar Mmeau, XJI0pua

XAMWYECKUX PEAKLIUIL.

KaJiusl, Cyab(ar altoOMUHUS, TUPOKCUT HATPUS,
(docdar HaTpus, xsopua 6apus, KapOOHAT U CYIb(UT
HaTpUsl, a30THAs KUCIo0Ta, (heHonBTaNCHH, COJIsTHAS




KHUCJIOTA, Cylb(par Meau

32. 23.04 Oxcujibl, UX Kiaccupukanus, CBOHCTRA. Tabmuia «Kmaccudukanus OKCUI0BY, INTATUB C
npoOupKamMu, MPOOUPKOAEPKATENb, CIUPTOBKA,
OKCHJIBl MENIA M KaJbLIMS, CEPHASI KMCIIOTA, CTAKaH C
BOAOH, (peHON(PTAICHH, N3BECTKOBAs BOAA
33.| 30.04 CocTaBneHue OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX | [Iepruoanyeckas cucreMa XMMAYECKUX JJIEMEHTOB
peaKLuii.
34. 7.05 [TpakTryeckas pabora Ne 9 Pemienne [IITatuB ¢ TpoOMpPKAMHU, CEPHAS KHCIOTA, LIHK,
SKCIMEPUMEHTAJIBHBIX 3a4a4. XJIOPH]I MarHus, THAPOKCH] HATPUS, CYIb(aT KaJus,
KapOOHAT HaTpusl, HUTPAT LIMHKA, Pocdar kanms,
CYJIb(PUT HATPUS, COJISTHAS KUCII0TA
35. 14.05 KoHtposbHas pabota mo teme: PacTBOpBI. Tabnuia «PacTBOPUMOCTH KUCIOT, OCHOBAHUM U

COJICH B BOACY , ICPHOANICCKAd CUCTCMaA
XUMHUYCCKHUX JJICMCHTOB




