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ITosicHuTenbHas 3anMcKa
Pabouas nporpamma no xumuu 17151 11 kmacca paspaborana Ha ocHoBe @I'OC, Ha Oaze:
- MPOTrpaMMbl OCHOBHOT'O 00I1IeT0 00pa3oBaHus 10 XUMUH (0a30BBIH YPOBEHB)
- mpumMepHas padoyas nmporpamma O. C. I'abpuensn, C. A. CnankoB. Xumus. 10-11 xmacc. ba3oseiii yposens. M.: [Ipocsemenue, 2019,-64 c.
- kanreHaapHo-yuebHoro rpaduka MbOY «COIIL Ne 23 na 2023-2024 yueOHbIi TO/I.
- yue6nbIit iian MBOY «COL Ne 23y na 2023-2024 yueGHbIii rop.

DenepanbHBI TOCYIapCTBEHHBIN 00pa30BaTeIbHBIN CTaHIAPT 00IIEro 00pa3oBaHus, a TAK)KE OCHOBHBIE UJICH M TTIOJIOXKEHUsI [ [porpaMmbl pa3BuTHs 1
(hopMHpOBaHUS YHUBEPCAIBLHBIX YU€OHBIX IEHCTBUH 1711 cpeTHEro (TI0JTHOT0) 00111ero 00pa30BaHus COCTABIISIIOT OCHOBY MpeaiaraeMoi pabodeil mporpaMmBbl.
OTta nmporpamMmMa JIOTHYECKHU MPOJ0IDKAST IPOTPaMMBI TSI HAYAITLHOTO OOIIEro ¥ OCHOBHOTO 00IIeT0 00pa30BaHMsI B 00JIaCTH Pa3BUTHS BCEX OCHOBHBIX BUJIOB
JEeATEIbHOCTH 00y4aeMbIX, MPE/ICTaBICHHBIX B HUX. OHA COCTaBJleHa ¢ Y4ETOM OCOOCHHOCTEH, KOTOpbIe 00YCIOBIEHBI, B TIEPBYIO OUepe/ib, IPEIMETHBIM
COZIepKaHNEM U TICUXOJIOTUUECKUMH BO3PACTHBIMU OCOOCHHOCTAMH 00yJYaeMBbIX.

[To3HaBaTenbHas JeATEILHOCTD MPU U3YYEHUH Kypca XMMUU Ha 6a30BOM YPOBHE UTPAET BEAYILYIO POJIb B PA3BUTUN OCHOBHBIX BUJIOB YU€OHOM 1EATETHHOCTH
CTapIICKIIACCHUKOB: BIIAJIETh METOAAMH HAYYHOTO TTO3HAHWHS, ITOJTHO M TOYHO BBIPAXKATh CBOW MBICIIH, XapaKTePU30BaTh, OOBSICHATD, KIACCU(PHUIIPOBATH
XMUMUYECKUEe OOBEKTHI, paboTaTh B TPYIIE, apryMEHTUPOBATh CBOK TOYKY 3pPEHHUS, HAXOJHUTh, MCIIOIB30BATh PA3IMYHbIE UCTOYHMKH HH(OpMALUU U
IIPEJCTABIATh B YCTHOW Y IIMCBMEHHOM PEYM PE3YJIbTaThl €€ aHAIN3A.

OnHa u3 3a1au OOydeHHs B CpeIHEH IIKone — ompeaeseHue JajbHelineld oOpa3oBaTebHOW TPAaeKTOPUM M OTBETCTBEHHOTO BHIOOpA >KU3HEHHOTO U
npoecCHoHaBHOTO ITyTH. JIJIsl pelIeH s 3TN 3a/1aull CTApIICKIACCHUKY MPY U3YUYEHUH XHUMHUH JIOJDKHBI UCTIOIB30BaTh MMPUOOPETEHHBINA HAa YPOKAX XUMHUH
OIIBIT AEATENBHOCTU B poeccnoHanbHOU chepe u 1000 )KU3HEHHOM CUTYaIHH.

CornacHo 00pa3oBaTeIbHOMY CTaHIAPTY, IVIABHBbIE IeJIU CPEIHETO O0IIero 00pa30BaHMs COCTOST:

1) B MIPHOOPETEHNH 3HAHUI, YMEHHI ¥ CIOCO00B IS TEIHHOCTH, CIIOCOOCTBYIONINX (POPMUPOBAHUIO IIETIOCTHOTO MPEICTABICHUS O MUPE;

2) B Pa3BUTHH OIbITA PA3HOOOPA3HOM JESITETHPHOCTH, CAMOIIO3HAHUS U CAMOOTIPEICTICHNUS;

3) B OCO3HAHHOM BBIOOpE MHIMBHUIYaTbHOM 00pa30BaTENFHOM TPACKTOPUU 1 IPOPECCHOHATBHOM AEATENFHOCTH.

Bosnb1ioli Bkaa B TOCTHKEHHUE ITUX LIEJIEeH CPEIHEro 00IIero 00pa3oBaHusi BHOCUT U3yYEHHE XUMHUH, KOTOPOE MPU3BAHO 00ECTICUNTh:

1) dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B KOTOPOH CUCTEMa XUMUYECKUX 3HAHUH SIBIISIETCS €€ BAKHEUIITMM KOMITOHEHTOM,;

2) pa3BUTHE WHTEIUIEKTYAJIbHOTO W HPABCTBEHHOTO TIOTEHIIMAJIA CTAPIICKIIACCHUKOB, (DOPMUPOBAHUE Y HUX IKOJOTMUYECKH TPAMOTHOTO B y4eOHOU U
po¢)eCCHOHATTBHOM JeATEILHOCTH, a TAKXKE B OBITY;

3) OCO3HAHHE Y CTApPIICKIIACCHIKOB HEOOXOIUMOCTH B PA3BUTHUH XUMHH U XUMHUYECKOHW MTPOMBIIIUIEHHOCTH, KaK MTPON3BOAUTEIHHOMN CHITBI OOIIECTBA,

4) MOHUMAaHUE HEOOXOAMMOCTH OE30MacHOr0 OOpalleHUs] ¢ BEIIeCTBAMU M MaTepUallaMH, UCTONBb3YeMbIMUA B TIPO(ECCHOHALHON U TTOBCEIHEBHOM

KHU3HU.



HeasiMmu u3yyeHus: XMMHUHU B CPeJIHel HIKOJIe SIBISIOTCS:

1) BUJICHHEC F IOHUMAaHKE 3HAYMMOCTH XUMUYECKIX 3HAHUM JIJTS KAJKIIOTO WICHA COIIMYyMa; YMEHHUE OIICHUBATh Pa3IMYHbIC (DAKTHI U SBJICHUSI, CBSI3aHHbBIE
C XMMHYECKUMH O0BEKTaMU U MPOLIECCaMH Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB U OMPENIEIEHHON CHCTEMBI LICHHOCTEH, POpMyTUpoBaTh 1 000CHOBBIBATh
COOCTBEHHOE MHEHHE U YOXKICHHE;

2) NOHMMAaHHUE POJIM XUMUHU B COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MUPA U UCIIOJIb30BAaHUE XUMUYECKUX 3HAaHUM U1 OOBsACHEHUSI OOBEKTOB U
IIPOLIECCOB OKPYXKAIOLIEH JEHCTBUTENLHOCTH — IIPUPOJIHOMN, COLIMATIBHOM, KYJIbTYPHOU, TEXHUUECKOU CPEbL;
3) (bopMHpOBaHKE y CTAPLIEKIACCHUKOB IIPU N3yYEHUH XUMHUH OIbITA IO3HAHUS U CAMOIIO3HAHMS C TIOMOIIBIO KITFOUEBBIX KOMIIETEHTHOCTEH (KITFOUEBBIX

HaBBIKOB), KOTOPbIE IMEIOT YHUBEPCAILHOE 3HAUCHHUE TSl PA3JIMYHBIX BUJIOB JIESITEIBHOCTH, — ITOWCKA, aHAIIN3a U 00padoTKK MH(OPMAIHH, H3rOTOBJICHUE
MH()OPMALIMOHHOTIO IPOYKTA U €r0 IMPE3eHTALMH, IPUHSTHUS PELLICHUH, KOMMYHHKATHBHBIX HABBIKOB, 0€3011aCHOI0 00pAILIEHNs C BEIIECTBAMU, MaTepHaIaMH
U MPOLIECCAMU B IOBCETHEBHOM JKU3HU U MPO(ECCUOHATBHON AEATENLHOCTH.

Meroauyeckie 0COOEHHOCTH MPENOIaBaHus Kypca XUMUH.
Coneprxanue Kypca peannsyercs U3 pacuyéra 1 4 B He1er0. DTOT JUMUT BPEMEHH U 00YCIIaBIMBACT PsIJI METOANYECKHX OCOOEHHOCTEH Kypca.

N3ydyenue xumuu Ha 0a30BOM ypOBHE alpuOpU HE TOTOBUT CTaplleKJacCHUKOB K caaue EI'D mo xumwuu. [loaTtomy B mocTpoeHuu Kypca
WCTIOJNIb30BAaH AHMPONOUEHMPUUECKUTI NOOX00, TIPU KOTOPOM OOy4YeHHE TpPEAMETY HMPOMCXOIUT HAa OCHOBE Y4€Ta MX HMHTEPECOB, CKIOHHOCTEH U
0COOEHHOCTEH, BMECTO XeMUOUEHMPUUECKO20 NOOX00d, TIPA KOTOPOM 00Y4YEeHUE XUMHUH CTPOUTCS HAa OCHOBE IPUHIIMIIOB M METOJIOB MTO3HAHUS CaMOM
XUMHH.

Huszkas MoTuBaIMs N3ydyeHUs] XUMUM OOJIBIIMHCTBOM y4allluXcs TYMaHUTapHBIX, (PU3MKO-MaTeMaTHUECKUX KJIAcCOB U IKOJI 00ycCJOBJIeHa €€
CTaTyCcOM KaK HenpoQpMIbHOW AUCHUIUINHBL. [103TOMY C 11e/1bI0 MOBBIIIEHUS UHTEpeca K XMMHUHU Y TAKUX CTapIIEKIACCHUKOB ITPETyCMOTPEHO YCHIICHHE
MPUKIIQJHOTO XapaKkmepa COAEpKaHus U TIO3HABATEIbHOW JIeATeIbHOCTH MpU 00y4eHUH JTAHHOTO Kypca, T. €. CBS3M XUMHHM C IIOBCETHEBHON KU3HBIO
yenoBeKka. Tak, B Kypce OpraHMueckoil XMMUU Ha 0a30BOM ypOBHE INpeiuiaraeTcs u3ydeHue pasjaena «OpraHudeckas XuMus U 00ILIECTBOY», KOTOPHIH
3HAKOMUT CTapIIEKJIACCHUKOB C OCHOBAaMHM OMOTEXHOJIOTMM U XMUMHH MOJIMMEpPOB. A B Kypce oOuieil XumMuu B pasaene «XUMHUS U COBPEMEHHOE
00IIECTBO» paccMaTpHUBAETCs TeMa «XUMHUUYECKas TPaMOTHOCTb, KaK KOMIIOHEHT 00111el KyJIbTYpbI YEJI0OBEKa», (POPMUPYETCS YBaXKEHUE K MHCTPYKLIUAM
10 AKCIUTyaTallud OBITOBBIX IMPUOOPOB U IMPENapaToB, a C LEJIbI0 MPAaBUIBLHOTO YXOJa 33 TPUKOTAXKHBIMHU U3JENUSIMH (YUCTKOM, CTUPKOM, CYIIKOM,
YTIOKKOM ), — YMEHHUE YUTATh UX ITUKETKHU.

Y4eOHbIii MaTepuana Kypca XUMUU Ha 0a30BOM YpPOBHE H3JIOKEH HE B CYXOM IHAAKTHUECKOM Qopmare, a ghopmame cobdecedosanus c
00yJaroImuMCcsl Ha OCHOBE peai3alli MEXIIPEIMETHBIX CBSI3€H C MUPOBOW XY/10’KECTBEHHOH KYJIbTYpPOM, IUTEPATypOH, TUTEPATypOil, UCTOPUEH.

Ycunenue ryMaHuTapu3alui B O0y4eHUH XUMHUH B KJ1accaxX M HIKOJaX TyMaHUTapHOro MPO(UIIS MPOBOAUTCS € MOMOUIbIO METOJ0B, MPUEMOB U
CPEICTB, MPUMEHSAEMBIX IIPH U3YUYEHUU I'YMaHUTApHbIX TUCHUILIMH. HanpuMep, Xopommii pe3yapTaT Kak s HHOCTPaHHOTO A3bIKa, TaK U JUIS X UMUH,
Na€T UCMOIb30BaHNE XUMUYECKOTO MaTepraja Ha COOTBETCTBYIOIIEM SI3bIKE YUALTUMHUCS MIKOJ U KJIACCOB € YIIyOJIE€HHBIM U3y4YEeHHEM MHOCTPAaHHOTO
sa3pika.  Emé OGonmpummit adpdext mns oboux mnpeameToB OyneT AOCTUTHYT, €ClIM K MOJ00pYy XMMHUYECKOro MaTepuaja Ha WHOCTPAHHOM S3BIKE



MIPUBJICKAIOTCS U CAMH y4allluecs, KOTOPhIE HAXOAT U MPECTABIAIOT HHPOPMAITUIO O PA3BUTHH XUMHUYECKON HAYKH W MPOMBIIIIEHHOCTH B CTPaHaX
M3Y4aeMOTO sI3bIKa M O POJU YUEHBIX-XMMHKOB 3THX CTPaH IMPH TOJATOTOBKE COOOIICHWN M TMPE3CHTAIMM MO 3aJaHusM pyopuku «Vcrmonb3yiite
JIOTIOJTHUTENbHYI0 MHGOPMAIMIO U BBIPa3UTe MHEHUE». B CBOIO odepenb, 3TO IMO3BOJSET pa3BUBaTh MX WHGPOPMAIMOHHO-KOMMYHHKATHBHYIO
KOMIIETEHTHOCTb.

B xnaccax gu3uko-maremMatuyeckoro nmpoduisi TeMbl, CB3aHHbIE ¢ (PU3MKOI M3ydaroTcs HAa OCHOBE aKTUBHBIX QopM (becen, UCITYTOB, YPOKOB-
KOH(EepeHIIMii), YTO MO3BOJISIET 3HAUYUTENBHO YBEIUYHUTH JOJI0 CaMOCTOSTENbHOM paboThl yuyammuxcs. Tak, Halpumep, paccMaTpUBaeTCs y4eOHbIH
MaTepuai Mo CTPOSHUIO0 aToMa U BEIIEeCTBA, HEKOTOPHIM acmekTaM (pU3MYecKOd M KOJIJIOMTHOM XHWMHH, Fa30BBIM 3aKOHaM. Takoil MHTErpaTHUBHBIN
MOAX0J1 K 00y4eHHUI0 XMMHUH Ha 6a30BOM YPOBHE U MO3BOJISET POPMHUPOBATH HIETIOCTHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUPA.

Xumuueckuii IKcnepumenm u pacuémmuole 3a0auu no Gopmynam u ypagHeHuam B Kypce 6a30Boro ypoBHsI U3-3a HEOOJIBIIOTO JIUMHUTA BPEMEHU
HCIIOJIL3YIOTCSI HECKOJIBKO MHAYE, YeM B OCHOBHOM IIIKOJIE M ITPH M3yYCHUH XUMHUU Ha YTIyOIEHHOM YPOBHE.

VYBenudueH yIENbHBIH BEC NEMOHCTPAIIMOHHOTO JKCIIEPUMEHTa W yMEHBbIIEH — J1ab0opaTopHOTO y4eHHUYecKOro. [1oaToMy peKkoMeHIyeMm Ipu
BBITIOJHEHUH JIEMOHCTPALMOHHOTO 3KCIIEPUMEHTA IIIMPOKO MPUBJIEKATh YYAIINXCS B KAUECTBE ACCUCTEHTOB yuHTeNsl. Kpome 3Toro, ¢ Heapio 3KOHOMUHU
BPEMEHH U YCHJICHUS HATJSIIHOCTH HA YPOKaX XMMHH MpeJiaraeTcsl UCHOIb30BaHHE BUAECO(PArMEHTOB M BHJIEOMATEPUANIOB, a TAKKe KOJIJICKIUH,
MOATOTOBJICHHBIX K KAXKIOMY YPOKY XMMHUH Ha OCHOBE PUCYHKOB-KOJUIAXKeH U3 y1eOHUKOB.

Uto0bl peann3oBaTh B3aWMOCBSI3b Ka4ECTBEHHON W KOJIUYECTBEHHON CTOPOH M3Yy4aeMbIX XHMHUYECKHMX OOBEKTOB, — BEIIECTB M PEaKI[Hid, —
pacuéTHble 3a7a4uu 1Mo (GopMyliaM U ypaBHEHUSIM, HEOOXOIUMO TaKKe YBEITUYHUThH YJEIbHBII BeC CaMOCTOSATENbHON paboThl yuamuxcs. C 3Toi 1ebio
pacy€THBIC 3a/1a4, TPUBEAEHHBIC B KOHIIE KaXK0T0 naparpada yaeOHUKOB, OLIEHUBAIOTCA U KOMMEHTHPYIOTCS YIUTEJIEM Ha MPOTSKEHUU 3—5 MUHYT
B Hayajle KaXJa0ro ypoka.

Packpoimue ceazu uzyuaemozo mamepuana c oyoyuieii npogheccuonanpbHoil 0esamenbHOCMbIo 6bINYCKHUKA CPEOHell WKOIbl ChOcoOCcmeyem
YCUTICHUIO MOMUBAUUU YUAUUXCA K USYUEHUIO HERPOPUILHOU OUCUUNIUHDBL. ITO MOXKET OBITh IOCTUTHYTO YEPE3 BBIIIOJHEHUE CTAPIIEKIACCHUKaMU
3amaHull ¢ oomelt Tematukoil «I1oaroToBbTE COOOIIEHHE O TOM, KaK CBA3aHbl CBEACHUS] KOHKPETHOM TeMbI ¢ BbIOpaHHOM Bamu BY3om unu ¢ Oynymiei
npodeccCuOHANBEHOM e TENbHOCTHIO.

Bonpiiyro pons B MHTErpallii 3HAHUHM CTapIIEKIACCHUKOB MO XMMHH U JPYTHM TpeaMeTraM HrpaioT Quiiocodckue Kamezopuu u 3aKOHbL,
HampuMep, 3aKOHBI MepexoJa KOIUYECTBEHHBIX OTHOIICHHWH B KAa4eCTBEHHBIE, €IUHCTBA W OOPHOBI TPOTHUBOMOIONKHOCTEH WM KaTeropus
«OTHOCHUTEIBHOCTU UCTUHBDY. TaK, B X0J1€ NUCKYCCUH O CYTH IEPUOIAYECKOTO 3aKOHA yUallMeCs PUXOJAT K BBIBOAY O IIPUUYUHHO-CIIEICTBEHHOU CBSI3U
W3MEHEHUH CBOMCTB AJIEMEHTOB M OOpa3yeMbIX MMH BEIIECTB OT 3apsAJIOB M3 AaTOMHBIX SJEP WJIM O JBOMCTBEHHOM IIOJIOKEHHHM BOJOPOaa B
nepuoanueckoii cucteme. [Ipu paccMoTpeHNH KiTacCU(PUKAINT XUMUYECKUX SJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX BEIIECTB (METAITBI U HEMETAJLIIBI )
Y COeTMHEHUM (OKCHUIBI M TUPOKCHUIBI) HA OCHOBE OTHOCUTEIIBHOCTA UCTUHHOCTH, 00YJarOITHUEeCss 0OCO3HAHHO PacCMaTPUBAIOT 0A30BbIC MTOHATHS Kypca:
CTPOEHHE aTOMa M BUbI XUMUYECKHUX CBSI3€H, TUIBI KPUCTAITMIECKUX PEIETOK U (PU3UIECKHE CBOMCTBA BEIIECTB, aM(OTEPHOCTb.



OnuH Yac B HEJEN0, OTBEAEHHBINH Ha U3y4EHHE Kypca, IPEIoaraeT MHPOKOe HCIOIb30BAaHUE JIEKYUOHHO-CEMUHAPCKOI (hopmbl npogedenus
YuebHvIx 3anamuii. ITO MO3BOJSIET CTAPILIEKIACCHUKAM He TOJIBKO 3((EKTHBHO yCBauBaTh COJACPKAHHE Kypca, HO U TOTOBUT MX K IPOJOKEHUIO
o0pa3oBaHMs B BBICILIEH LIKOJIE, T/ie Takas (hopMa nmpeodiagaer.

O0mas xapakTepucTHKa Kypca
Oco0eHHOCTH CoNepIKaHUSI M METOIMYECKOTO TTocTpoeHust Kypca chopmupoBansl Ha ocHoBe PI'OC COO.
1. ConeprkaHue Kypca BHICTPOEHO JIOTHYHO U IOCTYITHO B COOTBETCTBUU C CUCTEMHO-/IEATEIbHOCTHBIM IIOJIXOJIOM Ha OCHOBE UEPAapXUU YUEOHBIX
pooiieM
2. B 10-om kiacce cTapuIEKIACCHUKH 3HAKOMSTCS ¢ OOrarblM MHUPOM OPTaHHYECKHX BELIECTB Ha OCHOBE peall3allud UAEH B3aUMOCBSA3U
XMUMHUYECKOTO CTPOCHMS ITHX BELECTB C UX CBOMCTBAMM U IIPUMEHEHUEM
3. Copnepxxanue Kypca obmeit xumuu B 11-oM kiacce cnocodcTByeT (POPMUPOBAHUIO €AMHOM XUMHUYECKOM KapTUHBI MUPA Y BBITYCKHHKOB
CpeiHeH IIKOJbI MYTEM PACCMOTPEHHUS OOIIMX JUIsl HEOPTaHUYECKOW M OPraHMYECKON XUMHUH MOHATHUH, 3aKOHOB M TEOPHIA.
4. N3yyenue Kypca OpOBOAUTCSA Ha OCHOBE COYETAHUS TEOPUU U MPAKTUKU MPOOJEMHOro 0OydeHHUs M MoJayd Marepuaia B JIOTUKE HAy4HOTO
MIO3HAHUS.
5. TeopeTnyeckue NOJI0KEHNS Kypca IIHUPOKO MOJKPEIIEHBI IEMOHCTPAIIMOHHBIMU XUMHUUYECKHUMH SKCIIEPUMEHTaMU, TAO0OPaTOPHBIMU OIBITAMHU
U IPaKTUYECKUMHU paboTaMH.
. Peanusyercs uHTerpanus conepkaHus Kypca ¢ IpeMeTaMH He TOJIbKO €CTECTBEHHO-HAyYHOIr0, HO MU TYMAHUTAPHOTO IIUKJIOB.
7. IOCTHXKEHUIO TPEIMETHBIX, METAIIPEIMETHBIX U IMYHOCTHBIE PE3yNIbTaToOB CIIOCOOCTBYET cUCTEMa 3a1aHui B popmare peduiekCun: IpoBephTe
CBOM 3HaHMsI, IPUMEHHUTE CBOU 3HAHMSI, UCTIOJIb3YHTE TOMOIHUTENBbHYIO0 HH(POPMALIMIO U BBIPa3UTE MHEHHUE.
8. PackpbIBaeTcs pojib pOCCUHCKUX YUYEHBIX B CTAHOBIEHWH MHUPOBONW XMMHUECKON HAyKd, YTO CHOCOOCTBYET BOCIMTAHHUIO MAaTpUOTU3Ma U
HaIMOHAJILHOW CaMOUACHTU(HUKALINH.
9. Kypc peanuzyer cBsi3b y4eOHON TUCHUIUIMHBI C )KU3HBIO, YTO CIIOCOOCTBYET YCHIJIEHHIO MOTHUBALMU YYallUXCsA K U3yYEHUIO HETPOPUIBbHOM
XUMHH Yepe3 pacKphITHE CBSA3M M3y4aeMOro Marepuana ¢ Oyayiieit o0pa3oBaTebHON TpaeKTopuel 1 MpopecCUOHaIbHON NesTeIbHOCTH.
10. B xypce npeacTaBiieHbl COBPEMEHHbIE HAlPaBICHUsI Pa3BUTHS XMMHUECKON HayKH U TEXHOJIOTHH.
11. B kypce Hanum oTpakeHHe OCHOBHBIE CO/IEPKATEIbHbIC TUHHUU:
Bewiecmeo» — 3HaHUA O coCTaBe, CTPOCHHMH, CBOMCTBaX ((PU3NYECKUX, XUMUYECKUX U OMOJIOTUYECKUX), HAXOXKACHUU B MPUPOJE U MOTYyYECHUH
BaXHEMIINX XUMUYECKUX BEILIECTB;
Xumuueckan peakyus» — 3HaHUS O MIPOLIECCAX, B KOTOPHIX MPOSBIAIOTCA XMMUYECKHE CBOMCTBA BEIIECTB, YCIOBUAX MX MPOTEKAHUS U criocobax
YIIPaBJIECHUS MU,



Ilpumenenue eeujecme» — 3HaHUS B3AUMOCBS3HM CBOMCTB XMMHUECKUX BEIIECTB, HANOOJIEE UCTIONB3YEMbIX B OBITY, IPOMBILIUIEHHOCTH, CEITLCKOM
X034HCTBE, 3APAaBOOXPAHEHUH U Ha TPAHCIIOPTE;

361k Xumuu» — cucTeMa 3HaHUM O BaXKHEWIIMX MOHATUAX XMMHMHM M XMMHMUYECKOM HOMEHKJIAType HEOPraHMYECKHMX M OpraHMYECKHX BEILECTB
(MIOITAK u TpuBHasibHOI); BIIaJICHUE XUMHYECKOH CHMBOJIMKOM 1 €€ OTpakeHHEeM Ha MUChbME, —XUMHUYECKUMH 3HaKaMH (CUMBOJIaMU), (POPMYIIBI U
yYpaBHEHMsI, a TAKXKE MpaBUJia MepeBoia MHPOPMALMU C POIHOTO SA3bIKa HA SI3bIK XMMHUU U 00paTHO.

YMK «Xumus. 11 knacc. bazoBblil ypoOBEHb
1. [Tpumepnas padouas mporpamma O. C. I'abpuensn, C. A. Cnankos. Xumus. 10-11 knacc. ba3ossiii ypoBens. M.: [Ipocsemenue, 2019,-64 c.
2. Xumus. 11 knacc: yue6. ans o6meobpazosar. opranuzanuii / O. C. I'abpuensn, U. I. Octpoymos, C. A. CnankoB. Xumus. 11 kiacc. ba3oBblit ypoBeHb.
Yueonuk. — M.: [Ipocsenienue, 2021
O. C. I'abpuenan, U. I Ocmpoymos, U. B. Axcénosa, Xumus. 11 xnacc. ba3oslit ypoBenb. Metoanueckoe nmocodue. 2019r.
O. C. I'abpuenan, U. B. Tpueybuax. Xumus. COOpHUK 3a/1a4 U yripakHeHui. 11 kiacc. ba3oBslii ypoBeHb.
4. DnexTpoHHas hopMa yueOHHKA.
Hugpopmayuonnsie cpeocmea
Humepnem-pecypcol na pycckom a3vike

Humepnuem-pecypc na anznuiickom azvike

OobveKkmul yuedOHbIX IKCKYpCuil
1. My3en: MUHEpaIOTrHUeCKHe, KpaeBeIuecKue, Xyn10KecTBeHHbIe, [[0MUTeX HUIeCKHil.
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2. Jlaboparopuu: yueOHBIX 3aBEACHHI, arpOXUMIA00paTOPUH, IKOJIOTHICCKUE, CAHATTHIIMHUOIOTUICCKUE.
3. Anrteku.

4. [Ipou3BOICTBEHHBIC OOBEKTHI: XUMUYECKUE 3aBOJIBI, BOJOOYHCTHBIC COOPYKEHUS U IPYTHUe MECTHBIC POU3BOJICTBA.

MecTo npeamera B y4eOHOM IJIaHe

Kypc xumum B cpenHeil mkone npeaycmarpupaercs DenepanbHbIM IOCYIapCTBEHHBIM 00pa30BaTeIbHbIM CTaHIAPTOM KaK COCTAaBHAs 4acTb
npeaMeTHol obnactu «EcTecTBeHHO-Hay4HbIE IPEIMETHI.

XuMmHs BKIIIOYEHA B paszen 0a3ucHoro ydyeOHoro miaaHa cpeaHedl mkonbsl «CopepikaHue, GopMHpyeMOe Y4acTHHUKaMHU OOpa3oBaTesIbHOIO
poIieccay, HoATOMY 00ydaronrecs MOTyT BEIOpaTh XMMHIO Kak Ha 0a30BOM, TaK U Ha YIIIyOJIEHHOM YpOBHE WIIU )K€, B KAY€CTBE aIbTEPHATHUBEI BEIOPATh
MHTETPUPOBAHHBIN KypC «ECTECTBO3HAHME.

B 6a3ucHom ydueOHOM 11aHe 00111€00pa30BaTeIbHBIX OpraHU3alii U3ydeHHe XUMHUHM TPOBOAUTCS U3 pacuéra 1 yac B Henemnto (70 yacoB 3a JiBa
rozia o0y4eHusl), B COOTBETCTBUU C KOTOPBIM M pa3paboTaHa AaHHas paboyas mporpamMma o XMMHUM JUIsl CpeIHEro oouiero oopa3oBaHus Ha 6a30BOM
YPOBHE.

Kypc xumun B 11-x kaccax paccuutan Ha 00s13aTebHOE H3ydeHue rpeamera B o0béMe 35 yueOHbIX yacoB (1 yaca pesepsa) 1o 1 yacy B
HEJIENI0 B TOM YHCJIe Ha KOHTPOJIbHbIE paboThl — 2 Yaca, MpakTUYecKre paboThl — 2 yaca, KOTOPbIE paclpeieeHbl 0 COOTBETCTBYIOIIUM TEMaM.
Cpoxk peanu3zauum padoyeii NporpaMmbl — OJMH y4eOHBIH ToOf.

OO11ey4eOHbIe YMEHHUS, HABBIKK U CITIOCOOBI JIESITEIbHOCTH.



Pabouas nporpamma npegycmaTpubaet (opMUpOBaHKE y 00ydaronuxcs o0uiey4eOHbIX YMEHH U HABBIKOB, OBJIAJICHUSI UMH YHUBEPCATbHBIMU
crocobaMu JesITeIbHOCTH.

e OBgiajcHNs HaBBIKAMU CAMOCTOSATEIILHOTO TPUOOPETEHHUS HOBBIX 3HAHUH, OpraHu3alus yIeOHO! JAeSTeIbHOCTH, IIOCTAHOBKH IIEJICH,
IUTAHUPOBAHHUSI, CAMOKOHTPOJIS OIICHKH PE3y/IbTaTOB CBOCH JCSITEIHbHOCTH;

e dopmHpOBaHKE YMCHUI BOCIIPHHUMATS, IEPepadaThiBaTh U MPEIbIBIATh HHGOPMAIIHIO B CJIOBECHOM, 00pa3HOM, CAMBOJIMYECKON opmMax,
aHAJIM3UPOBATh U MepepadaThiBaTh MOIYYCHHYIO HH(OPMAIIUIO B COOTBETCTBUU C TIOCTABICHHBIMH 33a4aMHu;

e [IpuoOperaTh OMBIT CAMOCTOSTEILHOIO TIOMCKA, aHAIN3a U 0TOOpa HHPOPMAITUU U UCITOIb30BAHUEM HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA
IS pEIlICHUs TIO3HABATEIILHBIX 337134,

e dopmupoBaHHE U yMEHHUE pabOTATh B IPYIIIE C BHITOJHCHHEM Pa3IUYHBIX COLMAIBHBIX POJICH, IPEICTABIIATH K OTCTAUBATh CBOM B3TJISIbI U
YOCKICHMUS;

XapakTrepucTHKa Kjacca

PaGouas mporpamma pazpabotana qist ydanmxes 11 «A» kinacca, B KOTOPOM 00y4aroTCs JETH € pa3IMYHON MOTHUBALIMEN: MOTUBHPOBAHHBIE; CO CIIa00i
MOTHUBalLIMEH; ciaboycrneBaronue. Mcxons u3 cnmocoOHOCTEN, ydamuxcs, y4eOHbIN MpoIecc, CTPOUTCA ¢ Y4€TOM WHIWBHUIYAIbHBIX OCOOEHHOCTEH
Kakaoro. B xone paboThl HCTIONB3YIOTCS pa3indHbIe BUIBI U (HOPMBI KOHTPOJIS.

®opMBbI OPraHu3aluy y4eOHOro npouecca:
® BBOJHBIN YPOK;

paboTta B rpymmnax;

Ipe3eHTALNH;

000011t YPOK;

poJieBas urpa;

UHTETPUPOBAHHBIN YPOK U JIp.

Texyumii KOHTPOJIb 3HAHUN U YMEHU 00y4YalomMXxcs:
e BBOJHLIN;
® TEKYIIH:
®  KOppEeKLus;



® HTOTOBBIA yPOK;

® YCTHBIC ¥ TUCbMEHHBIE OTBETHI;
®  CaMOCTOSITENIbHBIE PAOOTHI;

® TECTOBBIC 3a/IaHHS;

® CpaBHHTEIIbHBIC TAOIHIIBL;

® [IPaKTUYECKHE PaOOTHI;

® KOHTPOJIbHBIC PAOOTHI.

1. VYcBoenue yueOHOro Matepualia peaau3yercsi ¢ IPUMEHEHHEM OCHOBHBIX IPYII METOA0B 00YUYeHHsl 1 UX COYCTAHUS:
MeTtomaMu opraHu3aliy ¥ OCYIIECTBICHUS y4eOHO-TT03HABATEIBHOM IeATENFHOCTH: (pacckas, yueOHas Jiekuus, Oecena), HarsTHBIX
(WILTIOCTPALIMOHHBIX U JIEMOHCTPALIMOHHBIX ), TPAKTHYECKUX, MPOOJIEMHO-TTOMCKOBBIX MO PYKOBOJCTBOM IPEMOaBATEN U CAMOCTOSITENIbHON pabOThI
yyalmxcs.

2. MeronaMu CTUMYIUPOBAHUS U MOTUBALIUU YYEOHON AESITEIbHOCTU: TO3HABATENIbHBIX UTP, IETIOBBIX UTP.

3. MerogaMu KOHTPOJISI U CAMOKOHTPOJIS 32 3 (HEKTUBHOCTHIO YIeOHOH AEATENIbHOCTH: HHIUBUIYaJIHHOTO OIIpoca, (PPOHTAILHOTO OIpoca,

BBIOOPOYHOT'O KOHTPOJISI, MUCEMEHHBIX padoT.

CreneHb aKTUBHOCTH U CAMOCTOSATEIbHOCTH ydJalmuxcsa HapacTacT ¢ IPUMCHCHUCM O6T)$[CHI/IT6JH>HO-I/IJIJIIOCTpaIII/IOHHOFO, HYaCTU4YHO ITIOUCKOBOI'O
(9BPHCTUYECKOT0) MPOOIEMHOTO H3JI0KEHUS, UCCIIE0BATEILCKOTO METOA0B 00y4eH U .

Ucnons3ys cnenyromye cpecTBa 0O0ydeHHs: yueOHO-HATIIsIHbIE TOCOOUS (TaOIUIbI, IIAKAThl, JEMOHCTPAIMOHHBIE PUOOPHI); OPTaHU3AIUOHHO-
NeIarorMyeckue CpecTBa (KapTouKy, pa3JaTOUuHbIM MaTepual, COOPHUKH 3a1a4).

B ocHoBe 00yueHHUSsI-CHCTEMHO-/IesITeIbHBIN MOIX0/.

Conep:xanue kypca 11 kiacc.
CTtpoeHue BelecTB



OcHoBHbIE CBeJIeHUs 0 cTpoeHuH atoMa. CTpOeHUE aToMa: COCTaB siipa (HYKJIOHBI) M 3J1eKTpoHHAas o0osouka. [Tonarue 06 nzoronax. Ilonstue o
XUMHUYECKOM DIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsi/IOM sApa.

Ilepnognueckas cucrema xuMudeckux 31eMeHToB 1. M. MeHneneeBa B cBeTe CBETE YUEHMsI O CTpOCHUM aroma. DU3NYeCKnuid CMBICI IPUHATON B
tabmune /1. Y. MenyeneeBa CHMBOJIMKH: MTOPSAIKOBOIO HOMEpaA 3JI€MEHTa, HOMepa Mepruoia 1 Homepa rpymnmnsbl. [ToHaTHe 0 BaleHTHBIX 3JIEKTPOHAX.
OTtobOpakeHue CTPOSHMsI NEKTPOHHBIX 000JI0UEK AaTOMOB XMMHUYECKUX 3JIEMEHTOB C IOMOILBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-TpaUIeCcKUX GOpMYII.
OOBsicHeHHE 3aKOHOMEPHOCTEH N3MEHEHHSI CBOICTB AJIEMEHTOB B IEPHOAAX M IPYIIAX MEPUOANIECKON CUCTEMBI, KaK CIEICTBUE UX SJIEKTPOHHOTO
CTPOCHMSI. DJIEKTPOHHBIE CEMENCTBA XMMUYECKHX DJIEMEHTOB.

Cpasuenue [leproanueckoro 3akoHa U TEOPUU XUMHUECKOTO CTPOCHHUS Ha (prumocockoii OCHOBE: MPEANOCHUIKH OTKPBITH [lepronnieckoro 3akoHa u
TEOPUU XMMHUYECKOTO CTPOCHUSI OPraHUYECKUX COEJUHEHHH; POJIb JINYHOCTU B UCTOPUU XUMHUH; 3HAYECHUE NIPAKTUKH B CTAHOBJIEHUU U PA3BUTHH
XUMHYECKHUX TEOPHUH.

HoHHas XuMu4deckas CBsi3b M HOHHbIE KpUCTAJUINYECKHE pelI€TKU. KaTMOHBI M aHMOHBL: UX 3apsi/ibl U KJIaccU(UKaIMS 110 COCTaBy Ha IPOCThIE U
cioxHuble. [IpeacraBurenu. [lonsTre 06 noHHON XMMHUUYECKOH cBsi3U. MloHHas kpucTamnyeckas pemérka u (pu3nuecKrue CBOcTBa BELECTB,
00YCJIOBJIEHHBIE ’TUM CTPOCHUEM.

KoBanentHast xummueckast CBsi3b. ATOMHBIE U MOJIEKYJISIPHBIE KpUCTAIIINYECKHE pelI€TKU. [IoHsATHE 0 KOBaJIEHTHOM CBSI3U. DJIEKTPOOTPULIATEIbHOCTD,
HENOoJISIpHAs U NOJIsIpHAs KOBAaJIEHTHBIE CBA3U. KpaTHOCTh KOBAJICHTHOM CBsA3U. MexaHn3Mbl 00pa30BaHusl KOBAJICHTHBIX CBsI3€il: 0OMEHHBIN U
JOHOPHO- aKUEeNnTOPHBIN. [10JIIpHOCTE MOJIEKYIIBI, KaK CJIEACTBUE MOJIPHOCTH CBSI3M U T€OMETPUM MOJIEKYJIbl. Kpucramumaeckue pemeTky ¢ 3TUM
TUIIOM CBSI3U: MOJIEKYJISIpHBIE M aTOMHbIe. DU3HUECKUe CBOMCTBA BEIIECTB, 00YCIOBIEHHbIE TUIIOM KPHUCTANTMYECKUX PEIIETOK.

Merammueckas cBsA3b. [IoHATHE O METAIUIMYECKON CBSA3M M METANIMYECKUX KPUCTAIUINYECKHUX pelméTkax. Gusndyeckne CBONCTBA METAJUIOB HA OCHOBE
UX KPUCTAJNINYECKOTO cTpoeHus. IIpuMeHenne MeTauioB Ha OCHOBE MX CBOMCTB. UEpHBIE U IIBETHBIE CIUIABHI.

Bonopoanas xumuueckas cBs3b. MexXMOEKyIsIpHas U BHYTPUMOJIEKYJIsIpHasi BOJOPOIHBIE CBSI3U. 3HAaUEHHUE MEKMOJIEKYJIIPHBIX BOJOPOAHBIX CBSA3EH
B IIPUPOJIE U )KU3HU YEJIOBEKA.

[Tomumepsl. [TomydyeHre NOaIMMEpPOB peakUsIMU MTOJIMMEPHU3ALMN U ITOJIMKOHACHCAIMY. BaxkHenme npeicTaBUTENN I1acTMacC ¥ BOJIOKOH, UX
IIOJIy4Y€HUE, CBOMCTBA U NpUMeHeHue. [[oHATHE 0 HEOPraHNYECKUX MOJIMMEPAX U UX IPEICTaBUTEIIN.

HucnepcHbie cuctemsl. [loHsaTre o qucnepcHoi (ase u qucnepcuoHHOM cpefie. ArperaTHoOe COCTOsTHUE pa3Mep dacTull (asbl, Kak OCHOBA JJIs
KJ1acCU(UKALMU TUCTIEPCHBIX CUCTEM. DMYIJbCUH, CYCIIEH3UHU, a3P0O30JId — IPYIIIEl IPyOOIUCTIEPCHBIX CUCTEM, MX MPEACTAaBUTEIHN. 3011 U Telld —
TPYIIIBI TOHKOJNCIIEPCHBIX CUCTEM, UX MpejcTaBuTenu. [lonsTue o cnHepesnce U KoaryJsiiuy.

Jemoncmpayuu. Ilepuonndeckoii cuctembl xXumuueckux 3nemeHToB JI. . MenneneeBa B paznuuHbix popmax. Mozenb HOHHON KpUCTaINYeCKOM
PEIETKHN Ha IpUMEpE XJIOpUAa HaTpusl. MUHEpasbl ¢ 3TUM TUIIOM KPUCTAINIMYECKON PEIIETKOM: KaNbLUT, TaTuT. Moaenu MOJIeKyIIpHOn
KPUCTAIJINYECKON PEIIETKN Ha MPUMEPE «CYXOTO JIbJa» WM N0Jla M aTOMHOW KPUCTAINIMYECKON PEeIETKN Ha MpUMEpe anMasa, rpadura nin KBapla.
Mogens MossipHOoro o0béMa raza. Moaenu KpucTaJUIMYeCKUX PeHIETOK HEKOTOPBIX MeTayuioB. Kosekiun o6pa3oB pa3inyHbIX AUCHEPCHBIX CUCTEM.
CuHepes3uc 1 KoaryJssusl.



Jlabopamopnuie onvimoi. KoHCTpyHpOBaHUE MOJIENIN METAININYECKON XxuMHUUueckoi cBs3u. [losyueHne KomonJHOro pacTBopa KypuHoro Oeka,
UCCIIEIOBAaHKE €TI0 CBOMCTB € IIOMOIIBIO JIA3EPHOHN YKa3KH U IPOBEIEHHE ero JeHarypauun. [loaydeHue sMylIbCuu paCTUTENIBHOTO Macila 1
HabmroaeHue 3a e€ pacciioeHueM. [losyuenne cycreH3nu «M3BeCTKOBOIO MOJIOKa» U HaOMI0IeHHUE 3a €€ CeJUMEHTALEH.

XUMHYECKUE PEAKIUU

Knaccugukanus XuMuueckux peakuuid. AJuioTponu3anus 1 U30Mepu3alus, Kak peakuy 0e3 H3MEHEHUs COCTaBa BEIIECTB. AJUIOTPONHUsA U e
npuunHbl. Knaccudukanus peakiuii mo pa3iamyHbIM OCHOBAHUSM: 110 YUCITY U COCTaBY PEareHTOB U MPOIYKTOB, 1O (ase, M0 UCIOIb30BAHUIO
KaTtajn3aropa WM pepmeHTa, 1o teroBoMy 3¢ ¢exty. TepmoxuMmudeckue ypaBHEHUs peakLnil.

CKopoCTh XMMHUYECKUX peaklnuid. PaKTOphl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKUX PEaKLUii: IPUPOJIa pearupyrolnx BEllecTB, TEMIIEpaTypa,
IUIOLIA/Ib UX COIPUKOCHOBEHUS PEarnpyroIINX BEIIECTB, UX KOHLEHTPALKsA, IPUCYTCTBHUE KaTtanu3aropa. [lonarue o karanuze. DepmMeHTHI, Kak
Onosiornyeckne KaTanu3aTopbl. UHrHOUTOPHI, KaK «aHTOHUMBID) KaTaJlu3aTOPOB U MX 3HAUYCHHE.

XUMHUUECKOe paBHOBECHE U CIIOCO0bI ero cMmereHus. Kinaccudukanus XuMuuecKux peakiuii o Npu3Haky ux HanpasieHus. [ToHsTre 00 oOpaTUMBIX
peakuusax U XxumuueckoM pasHoBecuu. [Ipunnun Jle-IllaTenbe u ciocoObl cCMeNeHUsI XMMUUYECKOT0 paBHOBecus. OO0I1as XapakTepUCTUKA peaKuil
CHHTE30B aMMuaka 1 okcuza cepsl(VI) u paccMoTpenue ycaoBuil CMELIEHHUS X PAaBHOBECHSI HA IIPOU3BO/ICTBE.

I'uaponmz. O6patuMelii 1 HeOOPATUMBIN TUAPOIU3BL. [ MAPOIU3 coneld U ero TUIbL. [ Uapon3 OpraHunYecKuX COeTMHEHUH B )KUBBIX OPTaHU3MOB, KaK
ocHoBa oOMeHa BeulecTB. [IoHsATHE 00 SHEpreTHUecKOM 0OOMEHE B KJIETKE U POJIM THAPOJIN3a B HEM.

OKHUCINTENEHO-BOCCTAHOBUTENIbHBIE peaknu. CTereHb OKUCIEHUS U e€ onpeaeneHne no GopMyinaM OpraHndeCKUX 1 HEOPTaHMUECKUX BEIIECTB.
DNEeMEHTHI U BEILIECTBA, KaK OKUCIUTEIN U BoccTaHOBUTENM. [IoHATHE O Iporieccax OKUCIIEHUS U BOcCTaHOBIIEHUA. COCTaBIIEHNE ypaBHEHUI
XUMHUECKHUX PeaKlMii Ha OCHOBE 3JIEKTPOHHOTO OanaHca.

DNEKTPOIN3 PACIIIaBOB U PACTBOPOB JIEKTPOJIMTOB. XapaKTEPUCTHUKA DIEKTPOIN3a, KAaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IIPOLIECCA.
OCOoOEHHOCTH 3JIEKTPOIIN3a, IPOTEKAIOLIETO B PACTBOPAX AIEKTPONUTOB. [IpakTndeckoe npruMeHeHHe IEKTPOIN3a: OJy4YeHHEe FaJOre€HOB, BOAOPOAA,
KHCIIOPO/1a, IIEJIOYHBIX METAJUIOB U ILEJIOYEH, a TAKKE AIFOMUHHUS JIEKTPOJIN30M PACIIIIaBOB M paCTBOPOB COEAMHEHUH ITUX 3JIeMeHTOB. [loHsATHE O
rajlbBaHOIUIACTUKE, TAJIbBAHOCTETUH, paMHUPOBAHUH I[BETHBIX METAJUIOB.

Jemoncmpayuu. PacTBopeHue cepHOi KUCIOThI U aMMHUAYHOM CeMUTPHI M (PUKCaIUs TEIUIOBBIX SIBICHUH JUIs 3THUX MpolieccoB. BzaumopenicTus
PacTBOPOB COJISIHOM, CEPHOM U YKCYCHOM KUCJIOT OJMHAKOBOW KOHIIEHTPALlMU C OJUHAKOBBIMU KyCOUKaMH (TpaHyjiamMH) LIMHKA U B3aUMOJECcTBHE
OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, LINHKA, JKeJIe3a) C pACTBOPOM COJITHON KUCIIOTHI, KaK MIPUMEpP 3aBUCUMOCTH CKOPOCTH XUMHYECKUX
peaxkuuii oT mpupo bl BelecTB. B3anMoaelicTBre pacTBOPOB THOCYNIb(aTa HATPUS KOHIIEHTPAIMH U TEMIIEPATyPhl C PACTBOPOM CEPHOM KHUCIOTHI.
MonenrpoBaHue «KUMAILIETO clios». Mcronp30BaHne HEOPTaHWYECKUX KaTaau3aTopoB (Coel xkele3a, HoIua Kajlus) U IPUPOJHBIX 00bEKTOB,

coJiep KaliX KaTanasy (Cblpoe Msco, KapTodenb) A pa3iokeHus Iepokcuaa Boopoaa. BzanmoeiicTBrie MHKa ¢ COISTHOM KUCIOTOM HUTPATOM
cepedpa, Kak MpUMEPbI OKHCIUTEIbHO-BOCCTAHOBUTENBHOM peakiuii 1 peakunn oOMeHa. Koncrpyuposanue Monenu anektponusépa. Buneodparment
C IPOMBIIIEHHOM YCTAaHOBKH ISl TOTY4YEHUS aTFOMUHUS.

Jlabopamopnuwie onvimuoi. Vnmoctpanus npasuia bepronie Ha npakTuke — MIPOBEACHUE PEakIUii ¢ 00pa3oBaHUEM OCaJIKa, ra3a U BOJBL.
T'eTeporeHHbIil KaTalu3 Ha IPUMEPE Pa3IokKEHUs MEPOKCHIA BOJOPO/IA B IPHCYTCTBHH JUOKCHIA Maprania. CMelleHHe paBHOBecHs B cucteMe Fet +



3CNS™ <> Fe(CNS)s. HcnbiTanue HHAMKATOPAMHU CPEIbl PACTBOPOB COJIEH pa3aIHUHBIX TUIIOB. OKUCINTEILHO-BOCCTAHOBHUTEIbHAS PEAKIIUSA M PEAKIIHS
oOMeHa Ha MpuMepe B3auMOCHCTBHI pacTBOPOB cynbdaTa Meau(1l) ¢ xene3oM U pacTBOPOM IIETOYH.

Ilpakmuueckaa padoma. PenieHne SKCIEPUMEHTAIBHBIX 3371a4 110 TeMe «XUMUYECKast pEaKIUs».

BemecTBa u ux cBoiicTa

Mertaibl. @u3ndeckue CBOMCTBA METAIUIOB, KaK PYHKIMS UX CTpoeHHUs. JleleHrue MEeTalIoB Ha TPYIIBI B TEXHUKE M XUMUU. XUMUYECKUE CBOMCTBA
METAJIJIOB U IEKTPOXUMHUUYECKUH psit HanpspkeHul. [lonsaTre o MeTainorepMun (A IFOMUHOTEPMUH, MArHUETEPMUH U 1Ip.).

Hewmeramnsl. bnaropoansie ra3zel. Hemeramnel kak okucnurenu. Hemeramibl kak BOCCTaHOBUTENH. Psiyt anexkTpoorpunarenbHocTd. IHepTHBIE Win
0J1arOpOTHBIC Ta3bl.

Kucnorel Heoprannueckue u opranndeckue. Kuciorsl ¢ TOUKM 3pe€HUs] aTOMHO-MOJIEKYJISIPHOTO YueHUs. KHUCIIOThI ¢ TOUKH 3peHUs] TEOpUHU
AIEKTPOIUTUYECKON Aucconuanuu. KuciaoTel ¢ TOUKU 3peHust mpoTOHHOU Teopun. OOIIMe XUMHUIeCKue CBOMCTBa KUCIOT. Kinaccudukarus KUCIoT.
OcHoOBaHUs HEOPTaHUYECKHUE U Opranndeckue. OCHOBaHUS ¢ TOUKH 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO yueHus1. OCHOBaHUA ¢ TOUKHU 3PEHUSI TEOPUU
AIIEKTPOIUTUIECKOH nucconuanui. OCHOBAaHUS C TOUKH 3pEHUS TPOTOHHOH Teopuu. Knaccudukanust ocHoBaHui. XUMHYECKHE CBOMCTBA
OpPraHUYECKUX U HEOPraHUYECKUX OCHOBAHMM.

AmMpoTepHbIe COeTUHEHNS HEOPTaHMYECKUe U opranndeckne. Heoprannyeckre aMmpoTepHbIE COSMHEHUS: OKCHIBI M THAPOKCUIBI, — UX CBOMCTBA U
nosiyueHue. AMQoTepHbIe OPraHUYECKUEe COSMHEHHS Ha TPUMepPe aMUHOKHUCIOT. [lenTuibl v nenTuaHas CBA3b.

Comu. Knaccuduxanus coneid. JKEcTkocTb BosibI U crioco0bl e€ ycrpanenus. [lepexon kapOonara B ruipokapooHat u oopaTao. O0Imue XuMHIECKue
CBONCTBA COJIEN.

Hemoncmpayuu. Komnexuusa merayuios. Komneknns HemetaioB. B3anmonelicTBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MeIbl0. Bemblinika
TEPMUTHOM cMecH. Benblika 4épHoro nopoxa. BelTecHeHue rajoreHoB U3 UX pacTBOPOB APYTMMU rajioreHamu. Bzanmonelicteue napos
KOHILEHTPHUPOBAHHBIX PACTBOPOB COJITHOM KUCJIOTHI U aMMHaKa («abIM 0e3 orHs»). [loayuenne amMmuaka u n3ydeHue ero cBoicTs. Paznuunsle ciyyaun
B3aMMOJICVCTBUSI pACTBOPOB COJIEW AIIFOMUHUSA €O IENOUYbI0. [lonmyuenune :KECTKON BOABI U YCTPAHEHUE €€ HKECTKOCTH.

Jlabopamopnwie onvimot. [1onydeHre HEpacTBOPUMOIO THJIPOKCHIA M €T0 B3aUMOJIEHCTBUE C KUCIOTOM. VccnenoBanrne KOHIIEHTPUPOBAHHBIX
PacTBOPOB COJITHOM M YKCYCHOM KHMCIIOT KalelbHbIM METOJIOM IIpH UX pa3daBieHuu Bojoi. [Toaydyenne amdoTepHOro ruIpokcuaa u U3y4eHue ero
cBoiicTB. [IpoBeeHne KaueCTBEHHBIX PEAKIUil 110 ONPEAIEICHUIO COCTaBa COJIH.

Ilpakmuueckaa paboma. PelieHne SKCIIEpUMEHTAIIBHBIX 3aJa4 110 TeMe «BelecTsa 1 uX CBOMCTBaY.

XUMUS U COBpEMEHHOE 00IIECTBO

[IpousBoncTBO aMMuaka u MetaHosa. [loHsATHE 0 XMMHUYECKOI TeXHOIOTMU. XMMHUYECKHE PEAaKIINK B IPOU3BOICTBE aMMHUaKa U Metanosa. Oomas
KJ1acCU()MKALMOHHAS XapaKTePUCTUKA PeaKIiil CHHTE3a B IPOU3BOJICTBE 3TUX MPOAYKTOB. HayuHble MPUHIUIIBI, JISKAIINE B OCHOBE IPOM3BOJICTBA
amMmuaka 1 MetaHosia. CpaBHEHHE 3TUX MPOU3BOJICTB.

XuMHU4ecKasi TpaMOTHOCTh KaK KOMIIOHEHT 001IIel KyJIbTyphl 4eJIoBeKka. MapKupoBKa yIaKOBOYHBIX MAaTepHAIIOB, YJIEKTPOHUKHU U OBITOBOI TEXHUKH,
9KOJIOTMYHOTO TOBapa, MPOAYKTOB MUTAHUs, STUKETOK IO YXOY 3a OAeX101. Jemoncmpayuu. Mojienb NPOMBIIUIEHHON YCTAaHOBKH MOTY4YEHUS
CepHOM KUCIOTHI. MoJ1eNb KOJIOHHBI CUHTE3a aMMuaka. BugeodparMeHThl U Ciiaifiibl O CTENIEHH SKOJIOTHYECKOI YUCTOTHI ToBapa. Jladopamopnuie
onsimpl. VI3yueHne MapkUpOBOK Pa3IUYHbBIX BUJOB MPOMBIIIIEHHBIX U MPOJIOBOJIBLCTBEHHBIX TOBAPOB.



.JII/I‘IHOCTHI)IE, METANIPCAMETHDBIC H IIPCAMETHBLIC PE3YyJ/JIbTATbl 0OCBOCHHUHA KypCa

OOyueHue XMMHH B CpEIHEH IIKOJIe Ha 0a30BOM YPOBHE I10 IAHHOMY KYpPCYy CITOCOOCTBYET JOCTHIKEHHIO OOYYAIOIIMMUCS CIEAYIOIINX JUYHOCHHBIX
pe3yibmamos:.

YyYBCTBA FOPJIOCTH 32 POCCHUCKYIO XUMHYECKYIO HayKy U OCO3HAHUE POCCUICKON TPaKTAHCKON HIICHTHYHOCTH — 6 YEeHHOCMHO-0PUEHMAYUOHHOT
cohepe,

0CO3HaBaTh HEOOXOAUMOCTh CBOCH IMO3HABATEIHLHOM JICATEIILHOCTH H YMEHHUE YIIPABISTH €10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHUIO HA
MPOTSHKEHUH BCEH JKM3HU; TOHUMAaHKE Ba)KHOCTH HETIPEPHIBHOTO 00pa30BaHus Kak (PaKkTopy yCHEIHOM MpodeccOHAbHONW U 00IECTBEHHOM
JESTebHOCTH; — 8 NO3HA6amenbHOolU (KOTHUTUBHOW, MHTEIUIEKTYaIbHOM) chepe

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY AajibHEIIe 00pa30BaTeIbHOM TpaeKTOpuH Wik chepbl MpodecCHOHANBHOM AeSITeTbHOCTH — 8 MpPYy008oU
cohepe;

HETPUSATHE BPEIHBIX MPUBBIYEK (KYpEHUs, YIIOTPEOICHHS aJIKOTOJIsl M HAPKOTHKOB) HA OCHOBE 3HAHUN O TOKCHYECKOM M HApPKOTHYECKOM JICHCTBUU
BEILIECTB — 8 cghepe 300posbechepediceruss u He30nacHo2o 0opasa HCu3Hu,

Memanpeomemuvimu pe3ynrbmamamy OCBOCHHUS BBIITYCKHUKAMU CPEAHEN IIKOJIBI Kypca XUMHUU SIBIISIOTCS:

UCNOIb306aHUe OCHOBHBIX METOJIOB MO3HAHUS (ONpeIe]ICHHe UCTOYHUKOB YYeOHOH M HaydyHOH HH(OPMAIUH, TOTyYSHUE 3TOH nHpopMauu, eé
aHaJN3, 1 YMO3AKJIIOUYEHUS Ha €r0 OCHOBE, M3TOTOBJIICHUE U IPE3CHTAIM HH(POPMAIIMOHHOTO MPOJIYKTA; MPOBEICHHE SKCIIEPUMEHTa, B TOM YK CIIC U B
IpoIIeCcCe MCCIIEeI0BATEIbCKON ICATEIIbHOCTH, MOJICTTMPOBAHNE H3y4aeMbIX 00bEKTOB, HAOIIOJICHHAE 32 HUMH, HX U3MEPEHHE, PUKCAIIUS PE3YJIbTATOB)
U UX NpumeHerue sl TOHUMaHUs pa3IMYHBIX CTOPOH OKPYXKArOIIEH IeHCTBUTEIBHOCTH;

glladeHue OCHOBHBIMU UHTEIUIEKTYa IbHBIMU OTIEpAIlUsIMU (aHATTU3 U CUHTE3, CPAaBHEHHE U CUCTeMaTH3aIlus, 0000IIeHne 1 KOHKPETU3allus,
KJ1accu()UKaIMs ¥ MOMCK aHAJIOTOB, BRISIBIICHUE TPUYMHHO-CIIEICTBEHHBIX CBsI3eH, ((OpPMYyITMpPOBKaA THIIOTE3, X IPOBEPKA U POPMYIMPOBKA BHIBOJIOB);
nosnaxue 0ObEKTOB OKPYXKAIOIEr0 MUpPa B IJIaHE BOCXOXKIEHUS OT a0CTPAKTHOIO K KOHKPETHOMY (OT O0IIEero yepe3 4acTHOE K €IMHUYHOMY);
CNOCOOHOCMb BBIIBUTATH UJIEW M HAXOAUTh CPEJICTBA, HEOOXOAMMBIE /IS UX JOCTHIKEHHS,

ymeHue HOPMYIUPOBATH LIETH U OMPEENATh 3a/1a4l B CBOCH MO3HABATEILHOM NEATEIbHOCTH, OMPEAENATh CPEACTBA AT JOCTHKEHUS 1IeTei 1
peleHus 3a/1a4;

onpedenams Pa3HOOOpa3HbIE HCTOYHHUKH MOJTYYSHHs] HEOOXO0UMON XUMUYeCKOU HH(OpMAIIMHU, YCTAaHOBIEHUE COOTBETCTBUSI COIEPKaHUS U (DOPMBI
MpeCcTaBIeHUS HHPOPMALIMOHHOTO MPOAYKTA aAyAUTOPHUH;

YMeHue TPOAYKTUBHO OOIIaThCs U B3aMMO/JICHICTBOBATH B MPOIIECCE COBMECTHOM I€ATENbHOCTH, YIUTHIBATh MO3UIIMU APYTUX YIACTHUKOB
NesITeNbHOCTH, 3 (HEKTUBHO pa3peniaTb KOHPIUKTHI;

20MO6HOCMb K KOMMYHUKAIMH (IIPECTABIATh Pe3yIbTaThl COOCTBEHHOM MMO3HABATENBHOM JIEATEIBHOCTH, CIIBIIIATH U CIIYIIATh ONIIOHEHTOB,
KOPPEKTHPOBATH COOCTBEHHYIO MO3UIIHIO);

VMeHue UCTIONB30BaTh CPeACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHomoru# (nanee — UKT) B pemieHnN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3aIIMOHHBIX 331a4 ¢ COOIOIEHIEM TPpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30T1aCHOCTH, TUTUEHBI, pecypcocOepexeHus,
MPABOBBIX U ITUYECKUX HOPM, HOPM MH(POPMAIIMOHHOMN 0€3011acCHOCTH;

81adeHue SI3BIKOBBIMH CPEJICTBAMH, B TOM YHCJIE U S3bIKOM XHMUU — YMEHHE SICHO, JIOTHYHO W TOYHO HM3JIaraTh CBOIO TOYKY 3PEHHS, UCIIOI30BaTh
a/IeKBaTHBIC S3BIKOBBIE CPEJICTBA, B TOM YHCIIE M CHMBOJBHBIC (XUMUYECKUE 3HAKH, (DOPMYIIBI U YPABHEHHUS).

IIpeomemnuvimu pezyromamamu N3y4eHUs XUMAN Ha 0a30BOM YpOBHE Ha CTYIICHH CPEIHETO OOIIEro 00pa30BaHUs SBIISIOTCS CICIYIOIINE PE3YIbTATHI.



B mo3naBatensHOM chepe:

3Hanue (NOHUMAHUe) TEPMUHOB, OCHOBHBIX 3aKOHOB M BKHEHIIIMX TEOPHIA Kypca OPraHM4YeCKOi U O0IIeH XUMUH;

YMeHue HaboAaTh, ONUCHIBATh, (PUKCUPOBATh PE3yJIbTATHI U A€IaTh BBIBObI HA OCHOBE JEMOHCTPAL[MOHHBIX U CAMOCTOSITENILHO IPOBEAEHHBIX
9KCIIEPUMEHTOB, UCIOJb3Ysl ISl 3TOT0 POJAHOM (PYCCKHMM MM MHOM) SI3BIK U A3BIK XUMUU;

ymeHue KiacCu(pULUUpOoBaTh XUMUUYECKHE FIEMEHTBHI, IPOCTHIE BELIECTBA, HEOPraHUUYECKUE U OPTaHUYECKUE COCIMHEHMSI, XHMUYECKHE TPOLIECCHI;
VMeHue XapaKTepru30BaTh 0OIIe CBOMCTBA, MOJIyYeHHE U IPUMEHEHUE HW3YYCHHBIX KJIacChl HEOPTAaHUYECKUX U OPTaHUYECKUX BEUIECTB U UX
BAKHEUILINX MPEICTaBUTEIECH;

ONUCHI6aMb KOHKPETHBIE XUMUYECKHUE PEAKIIUH, YCIOBUS UX IIPOBEACHUS U YIPABICHHUS XUMUYECKUMU IIPOLIECCAMHY;

YMeHue IPOBOJIUTh CAMOCTOSITEIbHBIN XMMUUECKUI SKCIEPUMEHT U HaOII0JaTh JEMOHCTPALIMOHHbII SKCIIEPUMEHT, (PMKCUPOBATh PE3YyJIbTAaThl U
JIeJIaTh BBIBOJIBI M 3aKJIFOUYEHMS 110 PE3ysbTaTaMm;

NPOCHO3UPO6AMb CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUHU CO CBOMCTBAMM M3YUYEHHBIX HA OCHOBE 3HAHUS XMMHUYECKUX 3aKOHOMEPHOCTEN;
onpeodenams UCTOYHUKA XUMUIECKOH HH(OpMAIINH, TTIOTy4aTh €€, MPOBOANTH aHAIIN3, M3TOTABIMBATh HH(POPMALIMOHHBIA POAYKT U MPEIACTABIIATH
€ro;

YMemb no1b308amsbcs 00I3aTeIBHBIME CIIPABOYHBIMU MaTepuaiamu: [lepuonndeckoit cuctemoit xummaeckux snementoB /. Y. Menneneesa,
TabIuLe pacCTBOPUMOCTH, MIEKTPOXUMUUYECKUM PSJIOM HANPsKEHUN METAIJIOB, PAIOM 3JIEKTPOOTPULIATEIbHOCTH — JUJIsl XapaKTEPUCTHKU CTPOSHMS,
COCTaBa M CBOMCTB aTOMOB XMMHUYECKHX 3J1eMeHTOB |—IV nepnoioB 1 00pa30BaHHBIX MU IPOCTBIX U CIOKHBIX BEIIECTB;

ycmanoeenue 3aBUCUMOCTH CBOWCTB M IPUMEHEHUS BaKHENIINX OPraHUYECKUX COCIMHEHUHN OT X XMMHUYECKOTO CTPOCHHUSI, B TOM YHUCIIE U
00YCIIOBJICHHBIX XapaKTePOM 3TOTO CTPOCHHUS (TIPEIEIbHBIM WIH HENPEACTbHBIM) U HATMUMEM (PYHKIIMOHAIBHBIX TPYIIIL;

MoOdenupogaHue MOJIEKyJl HEOPraHMUECKUX U OPraHMYECKUX BEIECTB;

NOHUMAHUe XUMUYECKON KapTUHBI MUPA KaK HEOTHEMJIEMOM YaCTH LIETOCTHOW HAYYHOW KapTUHBI MUpA.

B nenHocTHO-OpHeHTalMoHHOH chepe — PopmMHupoBaHUEe COOCTBEHHON MO3ULIUU NPH OLIEHKE MOCIEICTBUH I OKpY’KaloIIel cpebl 1eTeIbHOCTH
4eJI0BEeKa, CBS3aHHOM C MPOU3BOJICTBOM U MEPepabOTKON XUMUUYECKUX MPOYKTOB;

B TpynoBoii chepe — npogedenue XMMUYECKOTO SKCIIEPUMEHTA; pa3gumiie HaBbIKOB YUeOHOU, POEKTHO-UCCIIE0BATENILCKOM U TBOPUECKOM
NEeATEIbHOCTH MPY BBIITOJIHEHUH WHIUBUAYAIBHOTO IIPOEKTA 10 XUMUU;

B cdepe 310poBoro odpasa xxuzHu — cobarodeHue paBuil 0e30MacHOro oOpaleHus ¢ BelecTBaM1, MaTepualaMy; oka3aHue IepBOM MOMOIIHU NpU
OTpaBJICHUSIX, O’KOTaX U TPABMaX, MOJTYYEHHBIX B pe3yJIbTaTe HApyILIEHUs IPABUII TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ BEIIECTBAMU U JIaOOPaTOPHBIM
00opynOBaHUEM.



Ilnanupyemble pe3yJbTaThbl H3Y4eHHsI Y4€0HOI0 mpeaMeTa « XMMHUsD» HA YPOBHE CpeHEro
001ero oopaszoBanus

Buvinycknux na 6a3080m yposHe Hayyumcsi:

— NOHUMAamMb XUMUYECKYIO0 KapTUHY MHUpa KaK COCTABHYIO YaCTh LIEJIOCTHON HAYYHOU KapTUHBI MUPA;

— packpwleams poib XUMHH U XUMHUUECKOTO MTPOU3BOJICTBA KaK MPOU3BOJUTEIBHOMN CHUIIBI COBPEMEHHOTO O0IIECTBa;

— ¢hopmynuposams 3HAUCHUE XUMUU U €€ JOCTUKEHHUM B MOBCEAHEBHOMN )KM3HH YEIOBEKA;

— YCMaHaenueams B3auMOCBSI3U MEX]ly XUMUEH U IPYTUMH €CTECTBEHHBIMU HayKaMH;

— ¢popmynuposams OCHOBHBIE MOJIOKEHHUS TEOPUU XUMHUECKOTO CTPOCHHSI OpraHu4ecKux coequHeHnit A. M. byTiepoBa u WiutrocTpupoBaTh Ux
IIpUMEpaMu U3 OPraHUYECKON U HEOPraHNYECKON XUMUU;

— apeymMeHmupoeams YHUBEPCAIbHBIN XapakTep XUMUUYECKUX MOHITHI, 3aKOHOB U TEOPUH JJI1 OPraHUYECKOW U HEOPTAaHUYECKOW XUMUU;

— popmynuposams [lepuonnueckuii 3akon /1. 1. MenneneeBa u 3aKOHOMEPHOCTH U3MEHEHHI B CTPOSHUHU U CBOMCTBAX XMMHYECKUX JIEMEHTOB U
0o0pa30BaHHBIX MU BeLIECTB Ha OCHOBE [leproanueckoit cucteMsl Kak rpaduueckoro orodpaxenus [leproandeckoro 3akoHa;

— Xapaxmepu3zoeams S- U P-3JIEMEHTBI, a TAKXKE KEJIE30 M0 uxX nosuoxenuto B [lepuonnueckoni cucreme 1. 1. Meneneena;

— Knaccuguyuposams XUMUIECKHUE CBSI3U M KPUCTATNIMYECKUE PEIIETKH, OOBICHATh MEXaHU3MbI UX 00pa30BaHUs U I0KA3bIBATh €AUHYIO IPUPOTY
XUMHUYECKUX CBSA3EH (KOBAJECHTHOMN, HOHHOM, METAINTMYECKOM, BOJOPOIHON);

— 00vACHAMb TPUYUHBI MHOTOOOPA3usl BEIIECTB, UCTIOIb3YS SIBJICHUS U30MEPHH, TOMOJIOTUH, AIJIOTPOIIHY;

— Kaaccupuyuposams XAMHYECKUE PEAKIIMHA B HEOPTaHMYECKON M OPraHWMYECKONH XUMUH 10 Pa3IMYHBIM OCHOBAHUAM U YCMAHABIUBAMb CTIEUU(UKY
TUIIOB PEAKLU OT 00IIEero uepe3 0COOEHHOE K €IMHUYHOMY;

— Xapakmepu306amy TUAPOIIN3 KaK CEUPUIHBII OOMEHHBIN IPOIIECC U PACKpbl6ams €ro poilb B KUBOU U HEXKUBOU MPUPOJIE;

— Xapaxkmepu3z08ams AEKTPOJIU3 KaK CHeIU(DUIHBIN OKUCINTEIEHO-BOCCTAHOBUTENIBHBIN MTPOIIECC U ONPEAEIATh €ro NIPAaKTHYeCKOe 3HAYCHHUE;

— Xapakmepu306amys KOPPO3HIO METAJUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOLIECC U npediazans COCOObI 3alUThI OT HeE;

— Knaccuguyuposams HEOPraHNIECKHE U OPTaHMYECKHE BEIIECTBA;

— Xapakmepu3o6amy 0011IMe XUMUYECKNE CBOMCTBA BAKHEHIIINX KJIACCOB HEOPIaHUYECKUX U OPraHMYECKUX COEIMHEHHH B IJIaHe OT 0011ero yepes
0COOEHHOCTh K €JUHUYHOMY;

— UCNOIb308aMb 3HAKOBYIO CUCTEMY XMMHMUECKOTO SI3bIKa JJI1 OTOOpaXKeHHsI cocTaBa (XUMHUYECKHe (POPMYIIbl) U CBOMCTB (XUMUYECKHE YPABHEHMS])
BELIECTB;

— UCNOIb308aMb TIPaBUIIa U HOPMBI MEXIYHAPOAHON HOMEHKJIATYpPhI JJI1 Ha3BaHHUM BELECTB 1Mo (opMyliaM U, HA000pOT, AJIsi COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYIT COSTUHEHUH 10 UX HA3BAHUSIM;

— 3Hamb TPUBHUAJIbHbIE HA3BAHUS BAKHEHIINX B OBITOBOM OTHOIIEHUU HEOPTaHUYECKUX U OPraHUYECKUX BEILIECTB;

— Xapaxkmepu306amb CBONCTBA, OJY4YEHUE U IPUMEHEHHE BXKHEHIINX MPeJICTaBUTENeH KIacCOB OPraHMYECKMX COSAMHEHHH (aJIKaHOB, alIKEHOB,
AJIKMHOB, aJIKa/IME€HOB, apOMAaTHYECKUX YIJIEBOAOPOIOB, CIIUPTOB, (PEHOJIOB, AIbETUIOB, MIPEAETbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT, CIIOKHBIX
3(UpOB U KUPOB, YIIECBOAOB, AMUHOB, AMUHOKHUCIIOT);

—- YCManaeIueams 3aBUCUMOCTb SKOHOMUKH CTPaHbI OT J100bIUHM, TPAHCIIOPTUPOBKHU U NEPEPAOOTKU YIIIEBOIOPOTHOTO CHIPhS (HE(DTH U IPUPOAHOTO
rasa);



— HKCHEPUMEHTAIBHO 1OOMEepIcOams COCTaB U CBOWCTBA BAKHEUIINX NpeACTaBUTENEH U3YyYEHHBIX KJIaCCOB HEOPTaHMUECKUX U OPraHHMYECKUX
BEIIECTB C COOTIOIEHUEM MTPABHII TEXHUKH O€30MacCHOCTH I Pa0OThI ¢ XUMHUYECKUMH BELIECTBAMU M Ja0OpAaTOPHBIM 000PYIOBaHUEM;

— Xapaxkmepu3z06ams CKOPOCTb XUMUUYECKON PEAKLUU U €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (PaKTOPOB;

— Xapaxkmepu3z08ams XUMUYECKOE PAaBHOBECHUE U €r0 CMEIIEHUE B 3aBHCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB;

— npou3600ums PacYEThl 10 XUMUUYECKUM (pOpMyJIaM U ypaBHEHHUSM Ha OCHOBE KOJIMYECTBEHHBIX OTHOIIECHUH MEX/y YYaCTHUKAMU XUMHUYECKUX
peaKuuii;

— cobno0ams NpaBUiIa FIKOJIOTUYECKOM 6€3011acCHOCTH BO B3aUMOOTHOILIEHHSX C OKPYKAIOLIEH cpeloi Ipu 00pallleHnu ¢ XMMUYECKUMHU
BELIECTBaAMM, MaTEpUAJIAMH U IIPOLIECCAMHU.

Buinycknux na 6a3080m ypoere nouyuum 603MONCHOCHb HAYYUMbCAL

— UCNOIL3068aMb METO]Ibl HAYYHOT'O MIO3HAHMSI ITPU BBIIIOJIHEHUU MIPOEKTOB U YyUEOHO-UCCIIEI0BATENIbCKUX 3a]]a4 XMMHUUECKON TEMAaTUKH;

— NPOCHO3UpPO6amsb CTPOCHHUE U CBOMCTBA HE3HAKOMBIX HEOPraHMYECKUX U OPTaHUYECKUX BELIECTB HA OCHOBE aHAJIOTHH;

— NPOCHO3UPOBAMb TEUEHNE XUMUYECKUX MTPOLIECCOB B 3aBUCUMOCTHU OT YCJIOBUHM MX IPOTEKAaHUs U MpeiaraTth CliocoObl yIpaBICHUs 3TUMU
IpoLeccamy;

— YCmMaHasenueamy B3auMOCBSI3U XUMUHU € IPEIMETAMU T'YMaHUTAapHOIO LIUKJIA (S3bIKOM, JINTEPATYPOI, MUPOBON XYA0KECTBEHHON KYJIbTYpPO);
— packpuvléams poilb XUMUUECKUX 3HaHUH B OyAyliel IpakTH4ecKOi e TeIbHOCTH;

— packpuvléamb poilb XUMUYECKUX 3HAHUH B ((OPMUPOBAHUH WHANBUIYAITBHON 00pa30BaTEIIbHON TPACKTOPHH;

— NPOCHO3UPO6aAMsb CIOCOOHOCTh HEOPraHUYECKUX M OPraHMYECKHX BEILECTB MPOSABIATh OKUCIUTEIbHbIE U/WIIM BOCCTAHOBUTEIbHBIE CBOMCTBA C
y4€TOM CTEIEHEN OKUCIEHUS 3JIEMEHTOB, 00pa3yoNINX UX;

— apeymMeHmuposams €JUHCTBO MUPA BELLIECTB YCTAHOBJIIEHUEM IT'€HETUYECKON CBA3U MEKYy HEOPTaHUUECKUMHU U OPraHNYECKUMU BEIIECTBAMU;
— 81a0emb XUMUUECKUM SI3bIKOM JJIs1 00OTalleHHsI CIOBApHOTO 3aaca U pa3BUTHUS PEUH;

— Xapakmepu3o6ams CTAaHOBJIICHHE HAyYHOW TEOpUH Ha IpUMeEpe OTKpbITH [lepnonanyeckoro 3akoHa U TEOPUU XUMUYECKOTO CTPOEHUS
OpPraHn4€CKuX BCIICCTB,

— KPUTHUYECKH OMHOCUMbCA K TICEBAOHAYYHON XUMHUECKOM HH(pOpMaIKK, TOJIy4aeMOM U3 pa3HbIX HCTOYHHUKOB;

— nouumams ri100anbHbIE TPOOJIEMBI, CTOSIIIIKE NIEPE]] YETOBEUECTBOM (IKOJIOIMUECKHE, JHEPTE€TUUECKUE, CHIPEBBIE), U npediazams MyTH UX
pEILIEHNs, B TOM YHCJIE U C TIOMOLIBIO XUMHH.



KaﬂeHHapHO TEMATHYCCKOC INIAHUPOBAHUC

Homep Tema ypoka Kou-Bo Hara IIpumeuanue
ypokKa 4acoB
1o MJIAHY no gakry
Tema 1. Ctpoenue BemectB (9 1)
1 OCHOBHBIE CBEJICHUS O CTPOSHUH aTOMa 1 07.09
2 [Tepuonnueckas cucteMa XMMHUYECKUX 351eMeHToB 1. . 1 14.09
MeHeseeBa B CBETE YUCHHUS O CTPOCHHUHU aToMa
3 CraHOBIIEHHE U Pa3BUTHE NIEPUOANYECKOr0 3aKOHA U 1 21.09
TEOPUU XUMHUYECKOTO CTPOCHHSI
4 HMonHas XuMu4ecKas CBsI3b M HOHHBIC KPUCTAITMYCCKUE 1 28.09
peLETKU
5 KoBasienTHast xumuueckas CBsi3b. ATOMHBIC U 1 05.10
MOJICKYJISIPHBIE KPUCTAINIMYECKUE PEIIETKI
6 Meraunueckasi XUMHUYECKasi CBSI3b 1 12.10
7 Bonoponnas xumuueckas CBs3b 1 19.10
8 ITonmmepst 1 26.10
9 JlucniepcHbIe CUCTEMBI 1 09.11
Tema 2. Xumuueckue peakuuu (12 u)
10 Krnaccudukanus XuMHUECKUX peakiui 1 16.11
11 Knaccudukanus XuMHUECKUX peaKIIHii 1 23.11
12 CKOpoCTh XMMHUECKUX peaKLnii 1 30.11
13 OO6paTUMOCTh XMMHUYECKHUX PEAKIHA. XUMUYECKOe 1 07.12
PaBHOBECHE U CIIOCOOBI €r0 CMEIEHHsS
14 IM'uaponms 1 14.12
15 ['upponus 1 21.12
16 OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 28.12
17 DNEeKTPOIN3 paciIaBoB U pacTBOpoB. IIpakTuueckoe 1 11.01

MMPUMCEHCHUEC DJICKTPOJIN3a




18 DIEeKTPOJIM3 PACIUIaBOB U pacTBOPOB. [IpakTrueckoe 1 18.01
IPUMEHEHHE HIICKTPOJIN3a
19 [TpakTrueckas padota Ne 1. Permenue 1 25.01
AKCIIEPUMEHTAIBHBIX 33124 TI0 TeEME «XUMUYEeCKast
peaKImsy
20 [ToBTOpeHMe 1 06001IIEHNE H3YYEHHOTO 1 01.02
21 Kontponbnas padota Ne 1 «CTpoeHune BemecTs. 1 08.02
XuUMHYECKask peaKus»
Tema 3. BemiecTBa u ux cBoiicTBa (9 4)
22 Mertasuibl 1 15.02
23 Hewmeramnbl. biaropoansie ra3el 1 22.02
24 Kucnotsl HeopraHndeckue U OpraHuueckue 1 29.02
25 OcCHOBaHUs HEOPTaHUYECKUE U OPTAHUYECKUE 1 07.03
26 AmMdoTepHBIE COSTMHCHUS HEOPTAaHHISCKUEC U 1 14.03
OpraHNuYecKue
27 Comu 1 21.03
28 ITpakTryeckas pabora Ne 2. Pemenue 1 04.04
AKCIIEPUMEHTAILHBIX 3a/1a4 110 TeMe «BemecTBa u ux
CBOWCTBa»
29 IToBTOpeHME M 0000IIIEHNE TEMBI 1 11.04
30 KontposnbHast pabota Ne 2 «BemecTBa U X CBOWCTBa» 1 18.04
Tema 4. Xumus 1 coBpeMeHHOe 001mecTBo (4 4)
31 XuUMHUUecKasi TEXHOJOTHS 1 25.04
32 XuMHUECcKasi TpaMOTHOCTh KaK KOMITOHEHT OOIIei 1 16.05
KYJIbTYpPBI 4eTIOBEKa
33 [ToBTOpeHue u 0600meHue Kypca. [ToaBeIeHre UTOTOB 1 23.05
y4ebHOro roja
34 [ToBTOpenue u 0600menue kypca. [logsenenne nToros 1
y4ebHOro roja
35 PesepBHOE Bpemst 1

W3 HUX: KOHTPOJIBHBIX - 2; MPAKTHUECKUX - 2




MarepuajibHO-TeXHHYeCKOe obecneyeHne KaOMHeTa XHMHHU
HarypanbHble 00beKTBI

HarypasnbHble 00beKTHI, Hcoab3yeMblie B 10-11 kiaccax npu oOyuyeHHM XMMHUH, BKJIIOYAIOT B ce0s KOJUIEKIIMM MHHEPAJIOB U TOPHBIX MOPOL,
METAJUIOB U CIUIaBOB, OKCHJIOB, KUCIIOT, OCHOBAHUH, COJIEH, B TOM YMCJI€ U MUHEPAIbHBIX yIOOPEHUH, a TaKk)Ke KOJUIEKLIMH OPraHNYEeCKUX BEIIECTB U
Matepuaios, nmpearycMorpeHHbIX PI'OC («HedTb 1 npoaykThl €€ nepepaboTku», «KaMeHHbIH yroyib U IpOAYKThl KOKCOXMMHUYECKOI'O TPOU3BOICTBAY,
«Bonokna», «llmactmaccel» u T. A. O3HakoMJeHHE C OOpa3llaMd HCXOJHBIX BEIIECTB W TOTOBBIX HU3EIUI IO3BOJSIET IOJIYYUTh HarjsiiHbIE
IpEJCTaBICHUA 00 3TUX MaTepuallaX, UX BHEIIHEM BHJE, a TaKXKe O HEKOTOPBIX (PM3MYECKUX CBOMCTBaX. 3HAUUTENIbHbIE y4€OHO-IIO3HABATEIbHbIE
BO3MO)XHOCTH MMEIOT KOJUIEKIIMH, U3TOTOBJIEHHBIE caMUMU oOy4daromumMucs. [IpeameTs! 1uist TakuX KOJUIEKIMH COOMpAIOTCS BO BPEMS SKCKYpPCHIl U
JPYTUX BHEYPOUHBIX 3aHATHUH.

Koiekun ncnoiap3yroT TOIBKO JUIS 03HAKOMIICHHST 0OYUYalONMXCsl ¢ BHEITHUM BHJIOM W (PM3MYECKUMHU CBOWCTBAMH PA3JIMYHBIX BEHIECTB U
MaTtepuainos. lJig mpoBeIeHUSI XUMUYECKUX ONBITOB KOJJIEKLIUU UCIOIb30BaTh HEJIb3SL.

XuMuyecKkre peakTuBbl M MaTepHAIbI

OOparieHre co MHOTUMH BeELECTBaMHU TPeOyeT CTPOroro coOIrOAEHUS MPaBUI TEXHUKU 0€30IacCHOCTH, OCOOCHHO NMPHU BBHINOJIHEHUHU OIBITOB
caMuMu oOyyaromuMucs. Bece Heo0X0MMbIe MEpBI ITPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX IOKYMEHTAX U MHCTPYKLIUSAX, @ TAKXKE B TOCOOMSIX
JUIs yYUTeIed XUMHUU.

Bce peaktuBbl M Marepuanbl, HYXHbIE [UIS TPOBEACHUS JIEMOHCTPALMOHHOIO M YUYEHUYECKOrO0 JKCIIEPUMEHTA, IOCTABIAIOTCS B
001eo0pa3oBaTelIbHble OpPraHU3allMy LIEHTPAaIM30BaHHO B BHUJE 3apaHee YKOMIUIEKTOBaHHbIX HaOopoB. Ilpm HeoOxommmocTu mnpuoOpeTeHus
JIOTIOJIHUTENBHBIX PEAKTUBOB U MaTEPHAJIOB CIIEyeT 00pallaThCs B CHEHATN3UPOBAaHHbIE Mara3uHsbl.

Xumunueckas J1ad0paTopHast ocyaa, annaparsbl ¥ NpuoopbI

XumHuueckas mocyja rnojapasaessieTcss Ha JBe TPYIIIbL: A BBITOJHEHUS ONBITOB O0YYAIOIUMHUCS U IS IEMOHCTPAIIMOHHBIX OTBITOB.

[TpuGopsl, anmaparsl ¥ yCTaHOBKH, MCIIOJIb3yeMble Ha ypokax xumuu B 10-11 kmaccax, kiaccMPUUUPYIOT HA OCHOBE MPOTEKAIONIIUX B HUX
($U3NYECKUX U XUMUYECKUX MPOLIECCOB C YYAaCTHEM BEIIeCTB, HAXOSIIUXCS B Pa3HBIX arperaTHbIX COCTOSHUSX:

1) npu6Gops! 1711 paboTHI ¢ ra3aMu — MOJYy4YEeHUE, cOOMpaHne, OUUCTKA, CYILKa, OTJIOEHUE Ta30B; PEaKLUU MEXKAY MOTOKAMHU T'a30B; PEaKLUU MEXKIY
razaMi B 3JIEKTPHUECKOM pa3psjie; peaklMi MeX Iy Ta3aMU NP MOBBIIIEHHOM J1aBJICHUH;

2) anmapathbl ¥ NMPUOOPHI JI OMBITOB C KUIKUMHU U TBEPIBIMU BELIECTBAMH — IEpPEroHkKa, GUIbTpoBaHUE, KPUCTAIIN3ALINS; TPOBEICHNE PEaKIHii
MEX1y TBEPIBIM BELIECTBOM U )KHJIKOCTBIO, KHUJIKOCTBIO U )KUJIKOCTBIO, TBEPBIMU BELIECTBAMH.

3) natuuku PH, 31€KTPONPOBOAHOCTH, TEMIEPATYPHI U AP.

Bue »stoif knmaccudukanuy HaxonuTcs ydeOHasl ammapaTypa, NpeAHa3HadeHHas ISl M3YyYeHHUs TEOPEeTHYECKHX BOIPOCOB XUMHUHU: JUIS
JEMOHCTPALIMU DJIEKTPOIIPOBOJHOCTH PAaCTBOPOB M JBMKEHMSI MOHOB B JJIEKTPUUECKOM I0OJI€, IS M3YyYEHUS] CKOPOCTU XHMHUYECKOM PEAKIUU U
XMUMHUYECKOT0 paBHOBECHS, DJIEKTPOJIN3a, IEPETOHKH HEPTH U T. 1.



BcrnomorarenbHyo pojib HTpaloT U3MEPUTENbHBIC H HarpeBaTeIbHbIC IPHOOPHI, pa3IHYHbIe PUCTIOCOOICHUS ISl BHITIOTHEHUS OMBITOB.
Monenn

OObeKkTaMM MOJIEIMPOBAHUS B XMMMHU SIBISIOTCS aTOMbBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJICKUE allllaparhbl, a TakkKe XUMHYECKHE Ipouecchl. B
IIPEIOoIaBaHUM XMMHUH HCIIOJIB3YIOT MOJIENIM KPUCTANIMUYECKUX PeIETOK anMasa, rpadura, cepsl, pochopa, okcuaa yriepoga(lV), ona, xenesa, Meau,
MAar"usi, MO KPUCTAJUINYECKUX PEIIETOK BaKHEUILINX NIPEACTABUTEIICH KJIACCOB OPraHUYECKUX COCINHEHUN.

Beimyckatorcst HaOopbl Mojesiell aTOMOB Ul COCTaBJICHMS IIApOCTEP)KHEBBIX MOJAEIEH MOJIEKyJ, B IEpBYI0 OYepeab, OPraHUYECKHX
COETUHEHUH.

Y4eOHbIe 10cO0Us Ha IIeYATHOHI OCHOBE

B npouecce 00ydyeHHs XUMUM UCHOJIBb3YIOT ClAEAYOLME TaOIMIBI MOCTOSHHOrO 3KcrnoHupoBaHus: «llepuonnueckas cucreMa XMMHUYECKHX
anementoB JI. . MenneneeBay, «Tabnuma pacTBOPUMOCTH KHCIOT, OCHOBAaHMM M COJE», «DIEKTPOXUMHUECKUN psAJ HANPSDKEHUN METaslIoBY,
«BanenTHble cocTosiHUS aTOMa yriepojia», «IIpocTpaHCTBEHHOE U JIEKTPOHHOE CTPOEHHUE MOJIEKYJI OPTaHUYECKUX COETMHEHUI» U AP.

Jyis opranu3anuy caMoCTOSTENbHON PabOThl 00YJAIOMUXCsl Ha YPOKaX MCIIOJIB3YIOT Pa3HOOOpa3HbIe AUIAKTHUYECKUE MaTepHallbl: TETPaIy Ha
IIeYaTHONH OCHOBE WJIM OTJENbHbIE pabouue JUCThl — HHCTPYKLMHU, KapTOUKH C 3aJaHUSAMHU PAa3HON CTENEHU TPYIHOCTH Uil U3Y4YEHHUS HOBOI'O
MaTepuasa, CaMOIPOBEPKU U KOHTPOJIS 3HAHUI.

JKPAHHO-3BYKOBbIE CPeICTBA 00y4eHUs

K skpaHHO-3BYKOBBIM Cpe/icTBaM OOY4YEHHs OTHOCST TaKHE IOCOOMsI, KOTOPbIE MOTYT OBITh BOCIIPHHSATBHI C MOMOLIbIO 3pEHUS U ClayXa. ITO
KMHO(QUIbMBI, KHHOQPAarMeHThbl, JUapUIbMbl, TUATO3UTHUBHI (Claiiibl), €QUHUYHbIE TpaHCIApaHThl A rpadornpoekTopa. Cepun TpaHCIapaHTOB
MO3BOJISIFOT UMUTHPOBATH ABM)KEHHUE ITYTEM MOCIIEA0BATEIHHOIO HATOXKEHHS OJJHOTO TpaHCIIapaHTa Ha APYToi.

Texnuueckue cpeacrsa odoyuenusi (TCO)

BoNbIIMHCTBO TEXHUYECKUX CPEICTB OOY4YEHHsS] HE pa3padaThIBAlIOCh CIELMAIBHO JUIS IIKOJbI, a M3HAYAJIBHO CIY)XKWIO Ul Nepefadyd u
00paboTKH HH(OPMALMU: 3TO Pa3TMYHOT0 POA MPOEKTOPHI, TEIEBU30PbI, KOMIIBIOTEPHI U T. 1. B yueOHO-BOCIUTATEIbHOM MPOLIECCE KOMITBIOTEP MOXKET
UCIIOJIb30BAThCS JJIs PEIICHUS 3a/]a4 HAy4YHOW OpraHu3aluy Tpya yuduTes.

[Tpu ucrionb30BaHNM TEXHUYECKUX CPEJCTB O0YUEHUS CIe/lyeT YUUThIBaTh BpEMEHHbI€ OTpaHUYEHUs, HanaraeMble CaHUTapHBIMU NPaBUIIAMH U
Hopmamu (CanlluH). HempepbiBHast mpoi0IKUTENBHOCTh JEMOHCTpPAIMKM BHUEOMATEpPHAIOB Ha TEJEBU3MOHHOM SKpaHe M Ha OOJBIIOM 3KpaHe ¢
MCIOJIb30BaHNEM MYJIbTUMEIUMHOTO MPOEKTOpa HE OJIKHA MpeBbIaTh A oOyyatonuxces B X - XI kinaccax Ha ypoke 30 MUH Takoe ke OrpaHuyeHHe
pacnpocTpaHsieTCsl Ha HENpPEephIBHOE HCIOJIb30BaHNE WHTEPAKTHUBHOW JOCKM W HAa HENPEpBIBHYIO paboTy oO0yyaroumxcs Ha IEepCOHAIbHOM
KoMIIploTepe. Pa3Memniath MHTEPAKTHUBHYIO JOCKY CIIEAyeT TakkKe, Kak W OOBIYHYIO: Ha TOH jK€ BBICOTE, oOecmeuuBasi NMPH 3TOM PaBHOMEPHOE
ocseieHue. Korma nocka He ucnosb3yercsi, €€ HeoOXOaUMO OTKI0YaTh. [ MpodMIakTUKU YTOMIIEHUS TJla3 B yuyeOHBIH IpoIecc HeOOXOAUMO
BKJIIOYATh PA3JIMYHbIE BUJBI ACSITEIbHOCTH, BKIIIOYAs CIELMATBbHYIO THMHACTHKY JUIS TJ1a3.



O6opynoBanne kabUHeTa XUMUH

Kabuner xuMuu J1oikeH OBITH OOOpYIOBaH CHEIHAIBHBIM JIEMOHCTPAIMOHHBIM CcTojioM. Jlns oOecrmeueHust Jydineld BHIMMOCTH
Z[GMOHCTpaI_[I/IOHHHﬁ CTOJI pCKOMCHHyeTCH yCTaHaBJII/IBaTB Ha HO,[[I/IYM.

B xabuHeTax XMMUM YCTaHABIMBAIOT JIBYXMECTHBIC YUYCHHYECKHE JTa00pPaTOPHBIE CTOJBI C MOABOJKOM 3JIEKTPOIHEPTUU. YUCHHUUECKHUE CTOJIBI
JOJDKHBI UMETh MIOKPBITUE, YCTOMYUBOE K JCHCTBUIO arpeCCUBHBIX XUMUYECKHX BEIIECTB, U 3allIUTHBIE OOPTHUKH 110 HApY)KHOMY Kparo. KaOnHeThl X uMun
000PYIYIOT BBITSDKHBIMU IIKahaMu, pacrioioKeHHBIMU Y HAPYKHOM CTEHBI BO3JIE CTONIA yuuTens. [ nmpoBeeHus 1ab0paTOPHBIX ONBITOB UCIIOJIB3YIOT
TOJBKO MUHU-CIIUPTOBKH.

VY4eOHbIe TOCKU JTOJDKHBI OBITh M3TOTOBJICHBI M3 MaTEPHAIOB, MMEIONINX BBICOKYIO aJIME3MI0 C MaTepuajaMH, UCIIONIb3YEMBIMU JIJIsl MMHCHhMA,
XOPOIIO OYUIIATHCS BIAXKHOW T'yOKOH, OBITh H3HOCOCTOWKHMH, HMETh TEMHO-3€JIEHBIN 1BET U AaHTHOIMKOBOE IMOKPBITHE. YUEOHBIC IOCKH 000PYAYIOT
couTamMu, KOTOpbIE JOJDKHBI MPUKPETUIATHCS K cTeHe Ha 0,3 M BBIIIe BEPXHETO Kpasi IOCKH U BBICTYIATh Bepén Ha paccrostaue 0,6 M.

TeneBu30pbl yCTAaHABIMBAIOT Ha CHEHUANIBHBIX TymOax Ha Beicore 1,0—1,3 M ot moma. [Ipu mpocMmoTpe Tenenepenad 3pUTEIbCKUE MecTa
JOJDKHBI pacIioiaratbCsi Ha pacCTOSIHUU HE MEHee 2 M OT dKpaHa JI0 TJia3, 00yJaroImuxcs.

Jlis MakcMManabHOTO HCIOJB30BAaHUS JHEBHOTO CBETa M PABHOMEPHOTO OCBEIICHMS YUEOHBIX MOMEIICHHH He ClelyeT pa3MellaTh Ha
MOJIOKOHHUKAX IIHPOKOJIUCTHBIE PACTEHHUS, CHUKAIOIINE YPOBEHb €CTECTBEHHOI'O OCBEIICHUS. BpicoTa pacTeHuil He NOJDKHA mpeBbIaTthlS cm (ot
MMOJOKOHHMKA). PacTeHus nenecooOpa3Ho pa3MeniaTh B IEPEHOCHBIX IIBETOYHHUIIAX BBHICOTONH 65—70 ¢M OT moJjia WIM MOJIBECHBIX KaIlIo B IPOCTEHKAX
MEXIy OKHAMM.

Jnst oTnenky yueOHBIX TOMEIICHHN MCTIONB3YI0T MaTepuaibl U KPACKH, CO3/AI0NINE MAaTOBYIO TOBEPXHOCTh. J[Jisi CTEH y4eOHBIX TMOMEIICHUMA
CJIeIYEeT UCIOJIb30BATh CBETJIbIC TOHA JKENTOTO, O€KEBOT0, PO30BOTO, 3€JEHOTO, TOTYOOT0 IIBETOB; /ISl IBEpEi, OKOHHBIX paM — OEJIbIH IBET.

Ka6I/IH€T XUMHUHU JOJIKCH 6I)ITI) OCHaHIéH XOJIOOHBIM U FOpSI‘-II/IM BOI[OCH&6)KCHI/ICM nu KaHaJ'II/I?;aIII/IGI\/'I.

B xabuneTe XuMUHM 0053aTEIILHO JOJIKHA OBITH allTeYKa, COCTAaB KOTOPOU YTBEPIKIA€TCSI MECTHBIMU OpPTaHaMM YITPaBJICHUSI.
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