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IHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1o XMMHMH Ha YpOBHE OCHOBHOIO o0OIIero oOpa3oBaHMs COCTaBJI€Ha Ha OCHOBE TpPeOOBaHMI K pe3yjabTaraM OCBOEHUS OCHOBHOH
o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO o0miero odpaszoBanus, npenactaBieHHbIX B @I'OC OOO, a takke Ha OCHOBe (enepaibHOi padoueil MmporpamMmbl
BOCIIUTAHMS U C y4ETOM KOHLIEILUH [TPEToiaBaHusl yueOHOro npeaMera « XumMus» B 00pa3zoBareibHbIX opranusanusax Poccuiickoit @enepanum.

[Iporpamma 1o XuMHuM Ja€T MPEACTABICHHE O MLEJAX, OOImIeH CcTpaTeruu OOYyYeHHUs, BOCHUTAHUS M PA3BUTUS OOYYArOIIUXCA CPEACTBAMU Y4EOHOTO
IpeaMeTa, YCTaHaBIMBAaeT 00s3aTelIbHOE MPEIMETHOE COJEepXKaHMe, NMPEeAyCMaTpPUBAET pacHpeiesieHHe ero 1o KiaccaM M CTPYKTYpPUpPOBAaHUE IO pas3jieiaM U
TE€MaM MPOrpaMMbl [0 XUMHUH, ONPEACACT KOJMUECTBEHHBIE U KaUYECTBEHHBIC XapaKTEPUCTHKH COACPIKAaHUS, PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh H3YUYCHHUS
XUMHU C Y4€TOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydYaroluxcs, ONpeaeIser
BO3MOYKHOCTH TIpEIMETa U pealu3alii TpeOOBaHWH K pe3yibTaTaM OCBOEHHS OCHOBHOHM 00pa3oBaTeNbHO MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOMIETO
o0pa3oBaHMs, a Takxke TpeOOBaHUI K pe3yibTraTaM OOyueHHMs XMMHUH Ha YPOBHE LieJed H3yueHMsl IpeaMeTa M OCHOBHBIX BHUAOB Y4eOHO-IIO3HABaTEIbHOMN
JESITeTBHOCTH 00YUaIOIIErocs o OCBOCHUIO Y4eOHOTO COJIEPKAHMUS.

3HaHuEe XUMUH CITy’)KUT OCHOBOH 1 (POPMUPOBAHMS MHUPOBO33pEHHs 00YUArOIIErocsi, €ro MpeiCcTaBIeH! 0 MaTepUaIbHOM €JMHCTBE MUPA, BAXXHYIO POJIb
UrparoT GOopMHUpyEeMble XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIIEHUSIX SHEPTHH U 00 SBOJIIOIUH BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TII00aIbHBIX MPoOIeM
YCTOMUYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOI U HKOJIOTMUECKON 0e3011acCHOCTH, IPOOIeM 3/IpaBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peaan3aliii BO3MOKHOCTEH Ul caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYPbI IMYHOCTH, €€ 0011el U (QyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIAJ B ()OPMHUPOBAHHWE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH O0OydYarommMXcCsi, HaBBIKOB HMX CAMOCTOSTEIBHOW y4eOHOW AeATelbHOCTH,
HKCHEPUMEHTAIbHBIX U UCCIIE0BATENILCKUX YMEHNUH, HEOOXOMMBIX KaK B IOBCEAHEBHOM KU3HU, TaK U B IPOPECCHOHATILHOM 1€ TEIbHOCTH;

3HaKOMHT CO CHENM(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIS/1a HA €JMHCTBO MPUPOIBI U YEIIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TANoOM
B (DOPMHUPOBAHNUHU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH OOYYaIOIIIXCS;

CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPO/JIE, K YETIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJIOTHYECKOE
oOpazoBaHue 00yUarOIMIUXCS.

JlaHHBIC HampaBlieHUs] B OOYYCHHHM XUMHH OOECTIeUMBAIOTCS CHENU(UKON colep)aHus y4eOHOro TpeaMeTa, KOTOPHIH SBISETCS TeNarornyecKu
aJlanTUPOBAHHBIM OTpa)keHHEM 0a30BOIl HayKH XMMHMHU Ha ONpeAeIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero o0pa3oBaHusi OpUEHTHPOBAH HA OCBOSHHE OOYJAIONIMMHICS CHCTEMBI NTEPBOHAYAIBHBIX MMOHITUNH XHMHUH, OCHOB
HEOPraHMYeCKOW XMMUU U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBbIX TOHATHH OpraHn4ecKOil XUMHH.

CtpykTypa colepaHus IPOTpaMMbI IO XUMHUH c(HOPMHUPOBAHA Ha OCHOBE CHCTEMHOTO Moaxo/a K e€ n3ydeHuto. ComeprkaHue CKIaIbIBACTCs U3 CHCTEMBI
MOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMbl MOHATUH O XMMHUYECKOH peakiuu. OOe 3TH CUCTEMBbl CTPYKTYPHO OPraHM30BaHBI MO ITPUHIUILY
MOCJIEIOBATEIFHOTO Pa3BUTHS 3HAHWH Ha OCHOBE TEOPETUUYECCKHX MPE/ICTABICHUI Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YUYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepuonnyeckoro 3akona J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XHMUHU;

— YYEHHs O CTPOSHHH aTOMa M XHMHUYECKOH CBSI3H;

— TPEICTaBICHHUIA 00 SIEKTPOIUTHUECKON AUCCONUAIIH BEIIECTB B pACTBOPAX.



Teopernueckne 3HaHUSA PacCMaTPHUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K APYTOMY, BBIIOJHSS (PYHKUUU OOBSICHEHUS M MPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXHOCTEW MPAKTUYECKOT'O MPUMEHEHHS WM I1OJYYCHHUs
M3y4aeMbIX BEIECTB.

OcBoeHne MporpamMmbl MO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHMIO IMPEICTABICHUS O XUMHUECKOW COCTABIAIONICH HAayyHOW KapTUHBI MUpPa B JIOTUKE €&
CUCTEMHOM MPUPObI, IEHHOCTHOIO OTHOILIEHHUS K HAyYHOMY 3HAHHUIO U METOJaM IMO3HaHUS B Hayke. M3yueHne XMMUU MPOUCXOIUT C MPUBICUCHUEM 3HAHUM U3
paHee M3y4eHHBIX yueOHBIX npeaMeToB: «OKpysxatoumii Mupy», «buonorus. 5—7 kinacceb» U «Pu3mKa. 7 KIacey.

[Ipy u3yuyeHUU XUMHUU MPOUCXOTUT (POPMUPOBAHME 3HAHUN OCHOB XMMHUYECKONM HAyKH Kak OOJIACTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTUYECKOU
JESATeIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3agada y4yeOHOro Mmpeamera COCTOUT B (POPMHUPOBAHUHM CHUCTEMBl XHMMHUYECKHX
3HAHUNA — BaXKHEUIINX (aKTOB, MOHITHM, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH, TOCTYIMHBIX 0000IIEHNH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOLICHNN K HAYYHBIM METOJIaM IMO3HAHUS MPHU M3YYCHUHU BEIIECTB U XUMHUYECKUX pEaKiuii, B (OPMUPOBAHUN U PA3BUTUHU MO3HABATEIBHBIX YMEHUH M MX
MPUMEHEHUH B Y4eOHO-TIO3HABATEIIbHONH U y4eOHO-MCCIIEeOBATENbCKON JESTEIbHOCTH, OCBOCHHMHM MpaBHJI 0€30MacHOro oOpalieHHsi ¢ BelleCTBAaMH B
[MOBCEIHEBHOMW KU3HU.

[Ipu u3yueHU XMMUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus BaXKHOE 3HAUCHUE TPUOOPETH TaKue 1eNH, KaK:

— (popMUPOBAHNE HHTEJUIEKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHITHIO PEILECHUH,
CIIOCOOHOM a/1alTUPOBATHCS K OBICTPO MEHSIOLIUMCSI YCIOBUSM KHU3HU;

— HaNpaBJICHHOCTh OOYYEHMs] HA CUCTEMATHYECKOE MPHOOIICHHE O0YYaroIIMXCs K CaMOCTOSITENIbHON MMO3HABATEIbHON JIEATEIBHOCTH, HAYYHBIM METOJ1aM
MO3HAHUS, POPMUPYIOUIUM MOTHUBAIUIO U PAa3BUTHE CIIOCOOHOCTEH K XUMHUU;

— obecrieueHue yclioBUl, CIOCOOCTBYIOIMX IPUOOPETEHHIO 00YUaIOIUMHUCS OIBITa pa3HOOOPa3HOM AESITETbHOCTH, T03HAHUS U CAMOIIO3HAHUS, KIIFO4EBbIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs Pa3IMUHBIX BUJOB JESATEIILHOCTH;

— ¢opmupoBanue o01iel (yHKINOHATILHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSICHATH U OLIEHUBATH SIBICHHUS OKPYKAOIIETO
MUPA, UCIIOJIB3YS 3HAHUS U OIBIT, TOJyYEHHbIE TPU U3YYEHUH XUMUHU, IPUMEHATh UX IPU PEIIEHUH TPO0JIeM B TOBCETHEBHOM JKU3HU U TPYIOBOM 1€ATEIbHOCTH;

— ¢popMupoBaHruEe Yy OOy4YalOIIUXCSl TYMAaHUCTUYECKUX OTHOLICHHHM, MOHMMAHMUS LEHHOCTH XMMHWYECKUX 3HAHUM [UIs BBIPAOOTKU SKOJOTHYECKU
11€1€c000pa3HOro MOBEACHUS B ObITY U TPYIOBOM JESTEILHOCTH B LIESX COXPAHEHUS CBOETO 37I0POBbS M OKPY’KaIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHMBALMM K OOYYEHMIO, CHOCOOHOCTEH K CAMOKOHTPOIIO M CAaMOBOCIMTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYETIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGHIIS U HAPAaBICHHOCTH AaJbHENIIero 00yueHus.

OO6miee uncIo YacoB, OTBEAEHHBIX JIJISl U3yUEHUs XMMUU Ha YPOBHE OCHOBHOTO OOIIero oopasoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca
B HeZleNo0), B 9 kiacce — 68 yacoB (2 4aca B HEJIETIO).

ITporpamma mpenmera «Xumus. BBomHblid Kypce.» i 7 Kilacca cocTaBieHa Ha ocHoBe aBTopckoil mporpammbl  O.C. TI'abpuensna u W.I. OctpoymoBa
(ITporpamma xypca xumuu it 7 knacca./O.C. T'abpuensn, I'.A. lunapesa/.-M.: [Ipoda 2017). Taxxke npu cocTaBIeHHUH MPOTpamMMbl OBLJIO HCIOJIB30BAHO
MeTtoaudeckoe mocobue Kk mpomeneBTudeckomy kypcy /"Xwumms. BBogmbeiit kypc. 7 kmacc/'O. C. I'abpuensn, I'. A. Hlunapea. M.: Jlpoda, (npocpamma,
memamuyecKoe niaHuposaHue, peKoMeHOayuu).

Mecto npexMera B y4eOHOM ILIaHe

Ha n3yuenue nponeneBTHUeCKOro Kypca XuMuu oTBoauTcs 1 4 B Henento, Bcero 34 4. B ToM uncie - 4 npakTudecKux 3aHsTUs U 3 KOHTPOJIbHbIE paOoThI.

B cooTBercTBUY ¢ KajeHaapHBIM yueOHbIM Tpadukom pabotel MBOY IlepBomaiickoit COILI, pacniucanuem ypokoB Ha 2024-2025 y4eOHbIi roJ KOJINYECTBO
9YacoB 10 XMMHH B 7 Kjacce cocTaBisieT 1 4ac B Hemesro —34 daca B roJi. Ha m3ydeHne mporeaeBTHIecKoro Kypca XMMHH OTBOJMTCS 1 4ac B HEIEIO 3a CYeT
HIKOJIBHOTO KOMITOHEeHTa. OTO0p (hopM opraHuzanuu 00y4yeHHs OCYIIECTBIIAETCS ¢ yUETOM €CTECTBEHHO-HAYUYHOT'O CoJiepKaHus. bobIioe BHUMaHHUE yIensIeTcs

71a00PaTOPHBIM U MPAKTUYECKUM padoTaM, MUHUMYM KOTOPBIX OIpeNe€H B KaXKIOM pa3/iesie MPorpaMMBl.



Ha mpoBenenue 1a00paTopHBIX U MPAKTUYECKUX PabOT OTBOAUTCS 4 "aca, KOHTPOJIbHBIX M 3a4€TOB- 3 Haca. B cBs3M ¢ Mpa3IHUYHBIMU JHSIMHU U TIEPCHECCHHBIMU
BoIxoHbIMU AHSAMU (IToctanosnenue [IpaBurensctBa PO «O nepenoce Beixoaubix aHer B 2024 romy ot 10.08.2023 Ne 1314, IlpoekT I[loctanoBneHus
[TpaButenscTBa PO «O nepeHoce BRIXOIHBIX JHEH B 2025 Toy ) MPOHU30IILIIO YINIOTHEHHE Yy4eOHOT0 MaTepuaa.

HenocraTok yueOHOro BpeMeHH KOMIIEHCHPOBAH IMMyTEM MHTErpanuu TeM Kypca. [Iporpamma Oyner npoiiaena 3a 34 yaca.

B cucreme ecrecTBeHHOHAay4HOT0 00pa30BaHUs XUMUS KaK y4eOHbIN IIPeIMET 3aHMMAeT Ba)KHOE MECTO B IT0O3HAHUM 3aKOHOB NMPUPOJIb], HOPMUPOBAHUU HAyUHOU
KapTUHBI MHUPA, CO3JAaHMM OCHOBBI XUMHUECKUX 3HAHWUU, HEOOXOAMMBIX Ui IOBCEIHEBHOH >KM3HU, HABBIKOB 3J0POBOTO M OE30MACHOTO JJs YelIOBEeKa U
OKpYy>Karolllel ero cpefpl 00pasa KU3HH, a TAKXKe B BOCHUTAHUU HKOJIOTHYECKON KyJabTyphl. [loaToMy M3ydyeHne npeaMera OCHOBAHO Ha MEXIIPEIMETHBIX CBA3AX C
npeameramu: «buonorus», «l'eorpadusy», «cropusy, «Jlureparypa», «Maremaruka», «Pycckuii s3b1k», «DU3HKay.

Nzyuenne npeamera Beaércs mo yueOHuKy «Xumust. Beomasii kype. 7 kacey» O. C. I'abpuernsn, . I. Octpoymos, A. K. Axnebuann M.: JIpoda, 2019 1.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHUS JOCTHUTAIOTCA B XOJe OOy4YeHHMs XMMHHM B €IUHCTBE y4eOHOU H
BOCIIUTATEIbHON JESTEIbHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU M TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, MPUHSATHIMU B
oO11ecTBe MpaBUJIaMUd U HOPMaMH MOBEEHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHUS U COLUATHM3AIINH 00YYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OTPa)kal0T TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS CHUCTEMOM MO3UTHBHBIX LEHHOCTHBIX OPUEHTAlMH W pacIIupeHue
OTIbITA JIEATENIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, MCTOPHUUYECKOMY U HAyYHOMY HACJIEIUIO, TOHUMAHUS 3HAUYEHUS XMMHYECKON HAyKH B JKWU3HU
COBPEMEHHOr0 00I1eCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM HMH(OpMalMeid 0 MepefoBbIX TOCTHKEHUSX M OTKPBITUSX MHPOBOW M OTEUECTBEHHOW XMMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpa:KAaHCKOT0 BOCTIMTAHMSA:

MIPEJICTABJICHHS] O COLMAIbHBIX HOPMAX M MpaBUiIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJJIEKTHBE, KOMMYHHUKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
TMOJIE3HOM, yueOHO-HCCIIeIOBATEIhCKON, TBOPUECKON U IPYTUX BUAAX JIEATEILHOCTH, TOTOBHOCTH K PA3HOOOPA3HOM COBMECTHOM JEATEILHOCTH TPHU BHITIOJHEHUN
yueOHBIX, I103HABATEJIbHBIX 3a7ay, BBHIMOJIHEHUH XHUMHUYECKHX OSKCIIEPUMEHTOB, CO3JJaHMU YYEOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMONOHHUMAHUIO U
B3aMMOITOMOIIM B Mpoliecce ITON yuyeOHOMU AeITeIbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEIEHUE M MOCTYIKH CBOMX TOBAapHUIIEH ¢ MO3UIMH HPABCTBEHHbIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHMSI ITOCJIEICTBUIN TOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TO3HAHUS

MHUPOBO33PEHYECKHE MPEJICTABICHUS O BELIECTBE U XMMHUYECKON peakIMM, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTaBJIAIOIINE
OCHOBY JUIsI TOHUMaHMs CYIIHOCTH HAy4YHOM KapTHHBI MHpA, MPEJCTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS HMPUPOIbI, B3aUMOCBS35IX YelOBeKa C
MPUPOIHOMN CPENO, O POJIM XUMHH B IMTO3HAHUU ATUX 3aKOHOMEPHOCTEH;

M03HaBaTEeIbHbIE MOTUBBI, HAIIPABJICHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM 10 XMMHUHU, HEOOXOAUMBIE JIIsl OOBSICHEHUSI HAOJI0JaeéMbIX MPOLIECCOB U SIBJICHU,
MO03HABATENbHON, MH()OPMALMOHHOW M YHTATEIbCKOM KyJIbTYpbl, B TOM YHCIE HaBBIKOB CAMOCTOATEIbHOM pPaOOTHI C Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPaTypOi, JOCTYIHBIMH TEXHUYECKHUMHU CPEACTBAMHU MH()OPMAITMOHHBIX TEXHOJIOTHA;



UHTEpeC K 00YUYECHUIO U MO3HAHUIO, JTI0003HATEIFHOCTD, TOTOBHOCTD U CIIOCOOHOCTH K CaMOOOpa30BaHMIO, TPOCKTHOW U MUCCIIE0BATEIbCKOM IEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAIPaBICHHOCTU M YPOBHs 00y4eHUS B JAJIbHEHILEM;

4) ¢popMupoBaHHUs KYJIbTYPHI 310POBbSI:

OCO3HAHME IICHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 3[0POBBIO, YCTAaHOBKHM Ha 3/J0pOBBIA 00pa3 KM3HHM, OCO3HAHMUE TOCIEACTBUU U
HETIPUATHE BPEAHBIX NPUBBIYEK (YIOTPEOICHUS! aJKOTrojs, HAPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIOJICHHS MpaBWiI OE30MacHOCTH INpHU OOpalleHuH C
XMMHAYECKHMHU BEIIECTBAMH B OBITY U pEasIbHOU KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTHUYECKOMY M3YUEHHUIO Mpodeccuil u Tpyaa pa3IuuHOro poja, yBaKeHHE K TPYIy M pe3yibTaTaM TPYAOBOW JIEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHUS MPEJAMETHBIX 3HAaHWH 1O XMMHUH, OCO3HAHHBIM BBIOOP MHIMBHIYAJILHON TPAaCKTOPHUHU IMPOAOJDKEHHSI 00pa30BaHUS C YYETOM JMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoW NpogecCHOHAIbHON AEATENIbHOCTH U Pa3BUTUS HEOOXOAMMBIX
YMEHHH, TOTOBHOCTh aJJallTUPOBATHCS B NPO(ECCHOHATIBHOM Cpesie;

6) 9KOJIOrNY€ECKOr0 BOCTIUTAHUSI:

9KOJIOTMYECKH 11e71ec000pa3sHOoe OTHOLICHUE K MPUPOJIE KaK MCTOYHUKY KU3HU Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHMS, IIOHUMAHHE IIEHHOCTH 37J0pPOBOTO U
6e3omacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHUE LIEHHOCTH COOJIIOICHUS MTPABHI
0€30I1acHOr0 MOBECHUS NP PAdOTE C BELIECTBAMH, a TAKIKE B CUTYaLUsX, YTPOXKAIOIINX 3/J0POBBIO U )KU3HU JIFOJICH;

CIOCOOHOCTH TPUMEHSTHh 3HAHHS, IMOJydaeMble MPH H3YyYCHHH XUMHH, JUIS PEHICHUs 3a/1a4, CBS3aHHBIX C OKPYXKAIOMIeH MPHUPOIHOW CpEeNoud, IS
MOBBILICHUST YPOBHS DKOJIOTHYECKON KYJIBTYPBI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM M MyTeH MX pEIIeHHs IMOCPEICTBOM METO0B
XMMUH, KOJIOTUYECKOTO MBIIIJICHUSI, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIILHOM, KOMMYHHKATHBHOM U COITMAILHOMN IPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MmeranpenMeTHBIX pe3ysibTaToOB BBIAEISAIOT 3HAYMMBbIE JUIsl (POPMUPOBAHUSI MUPOBO33PEHUSI OOIIEHAYUYHbIE MOHATUS (3aKOH, TEOPHUs, MPHUHIIUIIL,
runoTesa, (pakt, cucrema, Mpolecc, SKCIEPUMEHT U APYroe.), KOTOpble UCHOJIb3YIOTCA B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpPEAMeTax M MO3BOJIIOT Ha OCHOBE
3HaHUHI U3 3THX NpPEeaIMETOB (OPMHUPOBATH NMPEACTABICHUE O LIEJIOCTHOM HAayyHOM KapTHMHE MHUpPA, U yHHMBEpCaJbHbIe yueOHble IEHCTBHs (I1O3HABATENIbHBIE,
KOMMYHHKATHUBHBIE, PETYJISATUBHBIE), KOTOpPbIe 00€CHeUYnBalOT (OPMUPOBAHNE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYILECTBICHHUIO y4eOHOMU
NEATEIbHOCTH.

ITo3HaBaTe/IbHbIEC YHHUBEpPCAJIbHbIE Y4eOHbIe JeiicTBUS

ba3oBble Jioruueckue aecTBUs:

YMeHI/IH HUCITIOJIB30BAThH HpI/IéMBI JIOTUYCCKOT'O MBIINIJICHUS HpI/I OCBOCHHUHN 3HaHI/II\/'IZ paCKpLIBaTB CMBICJI XUMHWYCCKHUX HOHS[TI/II\/II (BI)I)]eJ'ISITI) nux xapaKTepHLIe
MPU3HAKU, YCTaHABINBATh B3AUMOCBSI3b C IPYTUMH TOHATHSIMH ), HCIIOIH30BATh MOHSATHUS I O0BSICHEHUS OTJENbHBIX (PAKTOB U SIBJICHUMN, BEHIOUPATh OCHOBAHUS U
KpI/ITepI/II/I JUISL KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHUYCCKUX BCIIIECTB U XUMHNUCCKHUX peaxunﬁ, yCTaHaBJ'[I/IBaTI) HpI/I'—II/IHHO-CJ'ICJICTBeHHI)Ie CBA3HU Me>1<11y O6’beKTaMI/I I/ISYLIGHI/IS[,
CTPOUTH JIOTUYECKUE PACCYKIACHHsI (MHIYKTHUBHBIC, IeIYKTHBHBIC, TIO aHAJIIOTHUH), IeJaTh BHIBOIBI U 3aKITIOUCHHUS,

YMeHI/Ie HpI/IMeHSITB B npouecce IIO3HAHUA TTOHATHUA (HpeI[MeTHI)Ie 158 MeTaHpe}IMeTHBIe), CUMBOJIMYCCKHEC (3HaKOBI)Ie) Moaeiu, HCHOHBSyeMBIe B XHWMMHHU,
MpeoOpa3OBhIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIE MPEICTABICHHUS — XUMHUECKU 3HAK (CHMMBOJ JIEMEHTa), XuMudeckass (GopMmyrna U ypaBHEHHE
XI/IMI/I‘IGCKOI\/'I peaKHI/II/I — HpI/I pemeHI/m yqe6H0-n03HaBaTenLme 3aja4, C y‘-IéTOM 9TUX MOJCIIBbHBIX Hpe)ICTaBHeHI/Iﬁ BBIABJIATD U xapaKTepmoBaTL CYHIGCTBGHHI)IG



MPU3HAKA H3YYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB M XHMHUYECKUX pEaKUUW, BBISIBISATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
IMPOTUBOPCUUA B U3YyHACMBIX ITPOLECCAX U SIBJICHUAX.

Ba3oBrble ucciaenoBarebLCcKue AeiCTBHSA.

YMCHUC HUCIOJIB30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUSA, a4 TAKKC B KaUCCTBC OCHOBBI IJIA (I)OpMI/IpOBaHI/ISI TUIIOTE3bI IIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

npuoOpeTeHre OIbITa MO IUIAHMPOBAHUIO, OPraHU3alMM M TPOBEICHHUIO YYCHHYECKHX HKCIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOAOM IpoIliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yJsbTaT, (POopMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMBITA, HCCIEAOBAaHUS, COCTABIAThH
oT4€T O MPOAETaHHOH pabdoTe.

Pab6ora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, AaHAIM3UPOBATH U MHTEPIPETUPOBATh MH(DOPMAIIUIO PA3TUYHBIX BUAOB U (OPM MPEACTABICHHS, MOTYyYaeMyI0 M3 Pa3HbIX MCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAsl JIUTEpaTypa XMMHUYECKOTO COAEpXaHHs, CIpaBOUYHbIE MOcoOus, pecypcbl MHTepHeTa), KpUTHYECKH OLEHUBATh IPOTHUBOPEUYUBYIO H
HEJ0CTOBEPHYI0 HHPOPMALUIO;

yYMEHHE MPUMEHATh Pa3TUYHbIE METOJIBI M 3alpOChl MPH MOUCKE U O0TOOpe MH(POPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JUIS BBIMOJTHEHHUS
y‘-Ie6HBIX M II03HABaTCJIbHBIX 3aJ1a4 OHpeI[eJIéHHOFO THIIA, HpI/IO6p€TCHI/I€ OIIbITAa B 00JAaCTH MCIOJIb30BaHUS I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaTI/IBHI)IX TGXHOHOFHﬁ,
OBJIaJICHHE KYyJIbTypOil aKTUBHOTO WCIOJb30BAHUS PA3IUYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSTENbHO BBIOMpAaTh ONTUMANBbHYIO (OpMy TMpencTaBiICHUs
nHGOPMAINY ¥ WIUTIOCTPUPOBATH PEIIAEMbIE 3a/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMu, IpyTruMy popMaMu rpaduKu 1 UX KOMOWHAIHSIMH;

YMEHHE HUCII0JIb30BaTh U aHATM3UPOBATH B IIpoliecce YYeOHON U UCCIIeIOBATEIbCKOM AeATeTbHOCTH HH(GOPMAIIMIO O BIMSHUH MPOMBIIIIEHHOCTH, CETECKOTO
XO03sICTBa U TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOIIEeH IPUPOAHOM CPEebl.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUS:

yMEHHS 3aJaBaTh BONPOCH! (B X0J€ Auanora u (Win) JUCKYCCHM) MO CYLIECTBY 00CYX/I1aeMOil TeMbl, (OpMYyJINPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS NIPEAJIOKEHHOM 3a1a4;

YMEHHS TPEJCTABIATH MOJyUYEHHBIE PE3yJIbTAaThl MMO3HABATEIbHON AESITEIbHOCTH B YCTHBIX U NMUCBMEHHBIX TEKCTaX; JAENaTh MPE3EHTALUI0 PE3yJbTaTOB
BBINOJIHEHUS] XUMHUYECKOT0 IKCIIEpUMEHTA (J1a00paTOPHOTO OMbITa, 1a00paTOPHOI pabOTHI 110 UCCIIEOBAHUIO CBOMCTB BELIECTB, y4eOHOTO MTPOEKTA);

YMEHUsl y4eOHOr0 COTPYJIHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW IMMO3HABATEIbHON M MCCIEI0BATENbCKON AEATEIbHOCTU MPU PELICHUH BO3HUKAIOIIUX
po0sieM Ha OCHOBE Yy4€Ta OOILIMX MHTEPECOB M COTJIAaCOBAHUS MO3ULUHN (00CYX/eHUs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD), KOOPIAUHALMS COBMECTHBIX
NecTBU, onpesiesieHne KPUTEPUEB IO OLIEHKE KaueCTBa BBITIOJIHEHHOW pabOThI U IpyTHe).

PeryasiTuBHble yHUBepPcaJIbHbIC YUeOHbIE 1€l CTBUA:

YMEHHE CaMOCTOATEIHHO OMPENENSITh IeNu AeSITeNbHOCTH, MIJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesITeILHOCTh, BBIOMpaTh Hambosee d(pPeKTUBHBIE CIOCOOBI penieHrs y4eOHBIX W TO03HABATENbHBIX 33/1ad, CAMOCTOSATEIBHO COCTaBIATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA aNTOPUTM JCWCTBUN TPU BBITOJHEHUU 3aJlaHUN ¢ Yy4ETOM MONYYeHHs] HOBBIX 3HAHHUU 00 M3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBUE MOJIYYCHHOTO pe3yJIbTaTa 3asiBJICHHOM 11€7TM, YMEHHE MCTI0IB30BaTh M AaHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraeMble B YCIOBHH 3aJJaHUH.

INPEAMETHBIE PE3YJIbTATbBI



B cocraBe nmpeaIMeTHBIX pe3yJabTaTOB 0 OCBOCHHUIO 0053aTEIbHOIO CO/IEP KaHUs, YCTAHOBICHHOTO TaHHOW (enepabHOIl paboueil mporpaMMoii, BbIIEISIOT:
OCBOGHHBIC OOYYAIOIIMMHUCS HAy4YHBIC 3HAHUS, YMEHHUS M CIOCOOBI NEHCTBUH, crienmuduueckue s MPeAMETHON o0iacTu «XUMHS», BUABI ACSITEILHOCTH TIO
MIOJIyYE€HHUIO HOBOT'O 3HAHMSI, €r0 HHTEPIIPETAIIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YYECOHBIX U HOBBIX CUTYyAIIHIX.

K koniy o0y4enus B 8 kijiacce nmpeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CYOPMHUPOBAHHOCTD Yy 00yUArOIINXCS YMEHUH:

e pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHUH: aTOM, MOJIEKYJd, XUMHUYECKHMH 3JIEMEHT, IPOCTOE BELIECTBO, CJIOXKHOE BEILECTBO, CMECh
(onHOpOIHAS U HEOHOPO/AHAS), BaJIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIDHASI Macca, MaccoBast
J0J1s1 XUMHUYECKOTO JIEMEHTAa B COEAMHEHUH, MOJSIpHBIH OOBEM, OKCHUJ, KUCIIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHMS,
XUMHYECKas peaklus, KJIacCU(pUKalUsg peaklui: peakuuu COECIUHEHMs, pEakLUU pa3joXKEeHUs, pEaKklUMUM 3aMEIlEHUus, peakluu OoOMeHa, 3K30- U
SH/IOTEPMHUUYECKUE PEAKIIUHU, TEIUIOBON 3PPEKT peakluu, sJIpo aToMa, 3JIEKTPOHHBIN €10 aToMa, aTOMHasi OpOUTallb, paJuyc aToMa, XUMUYECKas CBA3b,
NOJIIpHAsl U HENoJIsipHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHMOH, pacTBOp, MAaccoBas J10Jis BelLeCTBa (IIPOLIEHTHAs KOHILIEHTpaLus) B
pacTBope;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATHI U IPUMEHSTh 3TH MOHATHUS IPU ONMCAHUU BELIECTB U UX MPEBPALLECHUI;

e HCHOJb30BATH XUMUYECKYIO0 CUMBOJIUKY JUIsl COCTABJIEHUS ()OPMYIT BELIECTB U YPABHEHUIN XMMUUYECKUX PEaKLuii;

e ONpEACIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSAX, CTENICHb OKHCICHHS 3JIEMEHTOB B OMHAPHBIX COCIWHEHHSIX, MPUHAIICKHOCTD
BEIIECTB K OIPeIeIEHHOMY KJIacCy COeIMHEHHH 1o hopMyiiam, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAsl U MOHHAs) B HEOPTaHMUECKUX COEUHEHU SIX;

e packpsiBaTh cMbICH llepuonnueckoro 3akona . M. MenpeneeBa: 1€eMOHCTPUPOBATh NOHMMAaHUE INEPUOJMYECKOM 3aBUCHUMOCTH CBOMCTB XHMHUYECKHX
2JIEMEHTOB OT UX NoJyiokeHus B [lepuoaudeckoii cucreMe, 3aKOHOB COXPAaHEHUSI MACChl BELIECTB, IOCTOSTHCTBA COCTAaBa, ATOMHO-MOJIEKYJIIPHOTO y4€HUS,
3aKoHa ABOTaJIpo;

e ONHCHIBATH M XapakTepHU30BaTh TabMuuHyro (Gopmy [leproanyeckoil cuUCTEMBbl XMMHUECKUX AJIEMEHTOB: pa3ivuyaTh MOHATUS «rjaBHas noxarpymma (A-
rpynna)» u «nobounas noarpynmna (b-rpymnmna)», Manblie u 00bllIne MEPHUOJIbl, COOTHOCUTH 0003HAaYEHMsI, KOTOpbIe UMetoTes B Tabuuie «Ilepuognueckas
cucreMa XuMuueckux snemMenToB Jl. M. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsi A/1pa,
o0111ee YUCIIO AIEKTPOHOB U PACHIPEICIIEHUE UX 10 YIIEKTPOHHBIM CIIOSIM);

e KJaccu(UUUPOBATh XMMUYECKHUE 3JIEMEHThI, HEOPIraHNYECKHUE BEIECTBA, XUMUUECKUE PeaKkIMu (110 YMCIY M COCTaBy YYacTBYIOIIMX B PEAKLUHU BEIIECTB,
0 TEIJI0BOMY 3P PexTy);

e XapakTepu3oBaTh (ONHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIECTB pa3IMYHBIX KJIACCOB, MOJTBEpXk/as OMUCAHHWE NPUMEpPaMH MOJEKYJSPHBIX
YpPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLINM;

e IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'O COCTaBa, BO3MOKHOCTH NPOTEKAHMSI XMMHUYECKHUX MPEBPAILIECHUN B pa3IMYHbIX
YCIIOBUSIX;

e BBIUMCIIATH OTHOCUTENIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COeIMHEHUs], MACCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOHN peakinu;

e IPHUMEHATH OCHOBHBIE ONEpAallMU MBICIUTEILHONW NEATENbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3alMio, KIIaCCH(PHUKAIHIO,
BBISIBJICHHE MPUUYMHHO-CJIEJICTBEHHBIX CBS3€M — ISl M3y4Y€HUs! CBOWMCTB BEUIECTB U XMMMUYECKHUX pEaKUUd, eCTeCTBEHHO-HAY4YHbIE METObl MO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, IKCIIEPUMEHT (peasIbHBINA U MBICIICHHBIH);



clleIoBaTh TMpaBUaM TIOJb30BaHUS XUMHUYECKOW MMOCYJOoW M J1TabopaTopHbIM OOOpyAOBaHHMEM, a TaKXKe MpaBujiaM oOOpallleHHs C BelleCTBaMHU B
COOTBETCTBUH C MHCTPYKIIUSMU IO BBIMOJTHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX OIBITOB IO MOYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOIA U
KHCIIOpO/ia), TPUTOTOBJICHUIO PACTBOPOB C OIpPEAeIEHHOW MAacCOBOM J0jei pacTBOPEHHOTO BEUIECTBA, IUJIAHUPOBATH M MPOBOJIUTH XUMHYECKHE
9KCIIEPUMEHTEHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C ITOMOIIBI0 HHIUKATOPOB (JTaKMyc, (heHonTanert, MeTUIIOPAHK U IPYTHUE).

K koHIy 00yueHus B 9 kiiacce npeaMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JAOKHBI OTPaskaTh CHOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHUIA:

PACKpbIBAaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHI: XUMHUYECKHUH SJIEMEHT, aToM, MOJIEKYJa, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCICHMS, XUMHUYECKasl PeaklMsi, XUMUYECKasi CBsSI3b, TEIUIOBOU 3(PEeKT peakiuu, MOJib,
MOJIIPHBINA 00BEM, PacTBOP, AIIEKTPOIUTHI, HEAIEKTPOIUTHI, MICKTPOIUTUICCKAS] TUCCOIMAIINS, PEAKIIMH HOHHOTO OOMEHA, KaTajau3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble W HEOOpaTUMBbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PpEAKIIUU, OKHUCIUTENlb, BOCCTAHOBHUTENb, OKUCICHHE U
BOCCTAHOBJICHUE, AJIOTPONHUs, aM(POTEpHOCTh, XMMHUUYECKas CBs3b (KOBAJEHTHAs, WMOHHAs, METAJUIMYECKas), KpPUCTAJUIMYECKas pPEIIETKa, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON peakIny, npeaeasHo qomyctumas konuentpauus [1/1K Bemiectsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHSITHI U PUMEHSTH 3TU MOHSATHUS MIPU ONMMCAHUY BEIIECTB M MX MPEBPAIICHHI;

UCIOJIb30BaTh XMMHUUYECKYIO0 CUMBOJIUKY JJIsl COCTaBJICHUsI (POPMYJI BEIIECTB U YpaBHEHUI XUMUYECKUX PEAKIIHil;

OTPEJEATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHUX DJJIEMEHTOB B COCAMHEHUAX pPa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJIAcCy COeIMHEHUHU Mo ¢opMynaMm, BUI XUMHUUYECKOHN CBSI3U (KOBaJCHTHAs, MOHHAS, METAJNINYECKasi) B HEOPTraHMUECKUX COETUHEHHUSX,
3apsi] KOHA TI0 XUMUYECKOH (hopMyJie, XapakTep cpeibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHUH, TUIT KPUCTALTUYCCKON PEMETKH KOHKPETHOTO
BEIIECTBA;

packpsiBaTh cMbIc [lepuonnyeckoro 3akona [1. M. MenneneeBa u IeMOHCTPUPOBATH €r0 TIOHUMAaHUE: OMMCHIBATh U XapaKTEPHU30BaTh TAOIMIHYIO GOopMy
[Teproandeckoit cucTeMbl XUMUYECKUX DJIEMEHTOB: Pa3inuaTh MOHATHS «TJaBHas noarpynmna (A-rpynma)» u «nodounas noarpymnmna (b-rpynmna)», Manbie
1 OOJIbIIIME TIEPUOJIbI, COOTHOCUTh 0003HAUEHHUS, KOTOPHhIE UMEIOTCS B MEPUOJAMYECKON TaOIUIlE, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX DIIEMEHTOB (COCTaB M 3apsii sjapa, oOlee YHCIO DIEeKTPOHOB W paclpeieNieHHe HX IO DJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB AJIEMEHTOB M MX COSAMHEHUN B TIpeiesiaX MaJIbIX MIEPUOOB U IIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;
KJIacCU(UIIUPOBATH XUMUYECKHE IEMEHThI, HEOPTraHUYECKHE BEIIeCTBA, XUMUYECKUE PEaKIUH (IO YUCIY U COCTaBY YYaCTBYIOLIUX B PEaKIIMU BEIIECTB,
0 TeTUI0BOMY 3P (EKTy, TT0 U3MEHEHUIO CTETICHEH OKUCICHUS XUMHUYECKUX 2JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOMIME U CHEMU(PUISCKUE XUMUYECKHUE CBOWMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXkKAAsl OMUCAHUE MPUMEPAMU
MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINA,

COCTaBJIATh YPaBHEHUsS SJEKTPOJIUTHUECKON AMCCOIUAIMHN KUCIOT, IIeouell U COJei, MONHbIE U COKpAlIEHHBIE YpaBHEHHS Peakiiii HOHHOTO 0OMeHa,
ypaBHEHUS PEAKIIHH, MOATBEPKIAIOIINX CYIIECTBOBAaHUE TEHETUUECKON CBSI3U MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;

PacKpbIBaTh CYNHOCTh OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM COCTABICHHS SJIEKTPOHHOTO OajaHca STUX PeaKIuii;

MMPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOCHHS, BO3MOYKHOCTHU MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIFHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMHYECKOT0 JIeMEHTa 1Mo (hopMyJie COeTMHEHUs, MACCOBYIO
JIOJTIO BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUUECKON PEaKIINH,

COOTIOIATh MpaBUiIa MOIH30BAHUS XHMHUECKOHN TOCYA0i 1 1a00paTOpHBIM 000pyI0BaHUEM, a TAKkKe MpaBuiia oOpalleHus ¢ BeIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSMHU TIO BBITOJTHEHHUIO J1a00OPATOPHBIX XUMHUYECKUX OIBITOB 1O MOJYYEHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIECKHUCIOTO
rasa);



e TMPOBOJUTH PEAKLHUH, MOATBEPHKIAIONINE KAueCTBEHHBIM COCTAaB Pa3IMYHBIX BELIECTB: PACMO3HABAaTh ONBITHBIM MYTEM XJIOPHA-, OpPOMHI-, MOAWMI-,
kapOoHat-, pocdar-, cunmkar-, cynb(ar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHS U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOILINE B BOJHBIX PacTBOpax
HEOPraHUYECKHUX BEILECTB;

e IPHUMEHATH OCHOBHBIC OINEPALMU MBICIUTEIBHON JEATEIIFHOCTH — aHAJU3 U CUHTE3, CpaBHEHHE, 0000IIeHNnEe, CUCTEeMATH3aluIO, BBISIBJICHNE MPUYHHHO-
CJICZICTBEHHBIX CBSI3€M — JUIsl M3yUYEHUS CBOMCTB BEILECTB U XMMHMUYECKHX PEaKIil, €CTECTBEHHO-HAY4HbIe METO/Ibl IO3HAHUS — HAOJI0O/IEHHE, U3MEPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICIECHHBIN).

N3yueHue Kypca XUMUH B 7 KJ1acce TOTOBUT yUaIllUXCsl K BOCIIPUSTHIO HOBOTO NpeaMeTa, 0a3upyeTcsl Ha U3yUEHHUHN BEIEeCTB U XUMHUECKUX ITPOLIECCOB, 3HAKOMBIX
IIKOJIbHUKAaM U3 MOBCEAHEBHOM KU3HU, C MUHUMAJIbHBIM HCIIOJIb30BAaHHEM XUMUYECKUX (POPMYJI, YpaBHEHHIA, peaKLIMi U pacyeTHBIX 3a/1au.

Kypc noctpoeH Ha uaee peanu3aluu MEXIPEIMETHBIX CBSI3eH XUMHUHM C APYTMMM €CTECTBEHHBIMM JUCLMIUIMHAMH, BBEJACHHBIMU B OOydeHHE paHee WU
napajieNIbHO ¢ XMMHUEH, a TOTOMY MO3BOJISIET aKTyaIM3HUPOBATh XUMHUUECKUE 3HAHMS YUAIUXCs, TIOTy4YeHHbIE Ha YPOKaxX IPUPOAOBEICHHs, OMOJIOTHH, Teorpaduu,
Gbu3uKu U Apyrux Hayk o mpupone. B pesynbprare ymeHblIaeTcs NCUXOJOIMUYECKas Harpy3ka Ha y4yallluXcsl ¢ HOSIBJICHHEM HOBBIX IpeaMeToB. Takum oOpaszoM,
dbopmupyeTCsl TOHNMaHUe 00 WHTETPUPYIOUICH POJIM XMMHUHU B CHCTEME €CTECTBEHHBIX HAyK, 3HAUMMOCTH ITOTO MPEAMETa JJISl YCHEIIHOTO OCBOCHHUS CMEKHBIX
AUCUUIUIMH. Takast HHTerpauus crnocoOCTByeT (POPMUPOBAHUIO €IMHON €CTECTBEHHOHAYYHOM KapTUHBI MUpA YKe Ha HauaJlbHOM JTare U3y4eHUs XUMHH.
ConepxaHne Kypca BBICTPOGHO C YUYETOM IICHXOJIOTO-TIEJAaroriuecKuX MPUHIUIIOB, BO3PACTHBIX OCOOCHHOCTEW INKOJHHHKOB. B TOApOCTKOBOM BO3pacTe
IIPOMCXOIUT Pa3BUTHE MO3HABATENbHOM cepsl, yueOHas AeATeIbHOCTh IPHOOPETAET YEPThI AEATEIILHOCTH 110 CaMOOPraHU3alluy U caMO00Pa30BAHHUIO, yYallluecs
HAQYMHAIOT OBJAJIEBaTh TEOPETHYECKUM, (popManbHBIM, pedIeKCMBHBIM MbIIIeHHeM. Ha mepBblii MmimaH y TOAPOCTKOB BBIIBHTAETCS (HOPMHUPOBAHUE
YHHUBEPCAJIbHBIX YUEOHBIX ACUCTBUI, 00ECHEUMBAIOIIMX Pa3BUTHE IPAXKIAHCKOM HMIEHTUYHOCTH, yYalllMecsl BKJIIOYAIOTCS B KOMMYHUKATHBHYIO Y4eOHYIO
JeSTeIbHOCTD, TJIe MPEoOIaAatoT Takue e€ BHUJIBI: YMEHHE MOJHO W TOYHO BBIPAXKATh CBOM MBICIH; apryMEHTHPOBATh CBOIO TOUKY 3pEHUs; paboTars B IpyIIIe,
IPEACTaBIATh U COO0IIAaTh UH(OPMALIMIO B YCTHON M MMCbMEHHOM (hopMme; BcTynaTh B JUAJIOT U T. 1.

OcHOBy M3y4Y€HHS NPONEAEBTUUECKOTO Kypca XUMUHU COCTaBIISIOT:

1)  cuCTeMHO-IeATEeIbHOCTHBIN TOIXO/;

2)  Teopus MOATATHOrO (GOPMUPOBAHHS YMCTBCHHBIX JICHCTBHI;

3)  [PUHIHUI UHTETPATUBHOTO MOJX01a B 00Pa30BaHHU;

4)  UCHONB30BaHKE JIEKTPOHHBIX 00PA30BaTEILHBIX PECYPCOB.

Conep:xanmne y4e0HOIro npeamera

(1 4 B Henemnto; Bcero 34 4.)
Tema 1. Xumusi B neHTpe ecrecTBo3HaHus (13 u)
Xumus xak wacmo ecmecmeosnanus. Ilpeomem xumuy. XUMAS — 4YaCTh €CTECTBO3HAHUS. B3aMMOOTHOIIEHHUS YeJlOBeKa U OKpyskatomiero mupa. [Ipeamer xumun.
dusnueckue Tena u BemecTBa. CBoiicTBa BemecTB. [IprMeHeHe BelecTB Ha OCHOBE UX CBOUCTB.
Habnwooenue u sxcnepumenm xax memoowvl uzyyeHusi ecmecmeosHanusi u xumuu. HaOnaroneHne Kak OCHOBHOW METOJ TIO3HAHUSI OKPYKAIOIMIETo MHUpA. YCIIOBHS
npoBeneHus Habmonenus. ['unoresa. DxcriepumeHT. BoiBoa. Ctpoenue miamenu. Jlaboparopus u o0opynoBaHue.
Mooenuposanue. Monens, MonenupoBanue. OcOOEHHOCTH MOAECIUPOBaHUs B reorpaduun, ¢pusuke, Ononorun. Moaenu B 6uonorun. Mymspku. Moaenu B dpusuke.
OnektpodopHas wmamuHa. leorpaduyeckue Monenw. XUMHYECKHE MOJENU: TpeAMETHbIe (MOAENU aToMa, MOJEKYJd, XUMHUYECKUX U TMPOMBIIIICHHBIX
MIPOM3BOACTB), 3HAKOBBIE, HJI CUMBOJIbHBIE (CUMBOJIBI AJIEMEHTOB, (hOPMYJIbl BEIIECTB, YPABHEHUSI pEaKLnil).



Xumuyeckue 3nHaku u gopmynvl. XUMUYECKUA JIEMEHT. XUMHUECKHE 3HaKU. VX o003HaYeHHE, MPOU3HOIICHUE. XUMHUECKUe (GopMyisl BemecTB. [IpocTeie n
cloxkHbIe BenecTBa. MHnekcs! u koaduunenTsl. KauecTBEHHBIN U KOTMUYECTBEHHBINH COCTAB BEIIECTBA.
Xumus u ¢usuxa. YHUBEpCalIbHbIN XapakTep NOJ0KEHUH MOJIEKYISIpHO-KHHETHYeCKOH Teopuu. [loHATHA «aToM», «MoJeKyna», «iMoH». CTpoeHHe BellecTBa.
Kpucrammyeckoe cocrosiHue BemecTBa. Kpucrammmueckue pemeTkd TBepAblx BemecTB. Juddysus. bpoyHoBckoe nBmkenHue. BemecTBa MOJEKYISIPHOTO U
HEMOJIEKYJSIPHOTO CTpOeHUsl. ArperarHble COCTOsIHMsA BewiecTB. [loHsTHe 00 arperaTHoM coCTOssHMM BemiectBa. DU3MUECKHe W XMUMHYECKUE SIBIICHMS.
["a3000pa3Heble, )KUIKUE U TBEpAbIC BelecTBa. AMOp(HbIE BElIecTBa.
Xumus u eeocpagus. Ctpoenue 3emiuu: sJipo, MaHTHs, Kopa. Jlutochepa. MuHnepansl U ropHble MOpojbl. MarmMaTuueckue U 0cago4yHble (HEOpraHU4ecKue u
OpPraHUYECKUE, B TOM YHCJIE U TOPIOUUE) TOPOJIBI.
Xumus u 6uonozus. XMMUUECKUN COCTaB KUBOW KJIETKH: HEOpraHMYECKHe (BOJa U MUHEpAJIbHbIE COJIM) U OpraHuyeckue (OeIKu, XKUPhI, YITIEBO/bI, BUTAMHUHBI)
BemiecTBa. buonorndeckas poib Boabl B KHMBOHM kieTke. PoTocuHTe3. Xinopodpmul. buonornueckoe 3HaYeHHE KUPOB, OENKOB, 3(pUPHBIX Maces, YIJIEBOIOB U
BUTAMUHOB JJIS )KM3HEAEATEIIBHOCTH OPIaHU3MOB.
Kauecmeennvie peaxyuu 6 xumuu. KauecTBeHHble peakuuu. Pacno3HaBaHHe BEIIECTB C IIOMOILIBIO KAaue€CTBEHHBIX peakUui. AHAIUTUYECKUN CHUTHAI
OmnpenenseMoe BEIIECTBO U PEaKTUB HA HETO.
Jlemoncmpayuu

*Kosunekuus pazauuHbIX MpeaMeToB Wi ¢ororpaduil MpeaIMeToB W3 alIOMUHMS Ui WJUIIOCTPALUMU HIEH «CBOMCTBA — HPHUMEHEHHE».

*YyeOHOE 00OpyIOBaHUE, HCIONB3yeMOe Ha ypokKax (pHU3HKH, OMOIOTHH, TeoTpapuy U XUMHUH.

*OnekrpodopHas MmMamuHa B JeiictBuu. [eorpadmueckue monenu (miodyc, kapra). buonornueckue mozienu (MyJsKHM OpPraHOB U CHUCTEM OpPraHOB

pacTeHuii, )KMBOTHBIX U 4ejoBeka). Dusnueckue 1 XMMHUECKHE MOJEJIM aTOMOB, MOJEKYJ] BEUIECTB U KPUCTAIIMYECKUX PEIIETOK.

*O0bEeMHBIE U IAPOCTEPHKHEBBIE MOJAEIM BOJBI, YIVIEKHCIOIO U CEPHUCTOIO ra3oB, METaHA.

*O0pa3ipl TBEPABIX BELIECTB KPUCTAUIMYECKOTO CTpOEeHMs. Moaenn KpUCTAIUIMUYECKUX PELIETOK.

*Bona B Tpex arperarHbix cocTosHUSAX. Koyekiys KpUCTauIndecKuX 1 aMOp(HBIX BELIECTB U U3AEIHH U3 HUX.

*Konnekuus MuHepanos (Ja3ypuT, KOPyH/, XaJIbKOIIUPUT, (PIIOOPUT, TAIIUT).

*Kosnnekuus ropHsIx nopof (rpaHuT, pa3indHble (POPMBbI KaIbLIUTA — MeEJ, MpaMop, U3BECTHSIK).

*Kosutekius roprounx nckonaeMuix (HeThb, KAMEHHBIN YTOJib, CIAHIIBI, TOP]).
Llemoncmpayuonnvle sxcnepumenmoi

*Hayuynoe nabGnroneHue u ero omnucaHue. M3ydyeHue cTpOEHHs IIaMEHHU.

*CrniupToBasi 3KCTpaKLUs XJIOpOPUILIa U3 3€IEHbIX JUCTHEB PACTCHUM.

*«IlepenuBanue» ymIeKHCIOro ra3a B CTaKaH Ha YPaBHOBELICHHBIX BECax.

«KauecTBeHHass peakuus Ha KHCIopoA. KadecTBeHHas peakuys Ha YIJICKHMCIIBIN ras.
Jlabopamopnvie onvimoi

*PacnipocTpanenue 3anaxa oJIeK0JI0Ha, TyXOB WJIU JI€30I0paHTa Kak npoiecc 1uddys3uu.

*Habmronenre 6poyHOBCKOTO JIBUKEHUS YACTHUYEK YEPHOM TYIIH 10J] MUKPOCKOIIOM.

*Jlucddy3us nepmaHranara Kanus B KeJlaTHHE.

*O6HapyxeHue 3(pUpHBIX Maces B aleIbCHHOBOM KOpOYKe.

*J/I3yueHne rpaHuTa ¢ MOMOIIBIO YBEIUYUTEIHHOTO CTEKJIA.

*OnpeneneHue coiep>KaHnus BOIbI B PACTECHHH.

*O0Hapy:XeHHE Macjla B CEMEHax IOJICOJTHEUHUKAa M TIPELKOro opexa.

*O0HapyXeHHe Kpaxmala B MIIEHUIHON MyKe.

*BzanmonelicTBue ackopOMHOBON KHUCIOTHI ¢ HoaoM (ompeneneHue ButamuHa C B pa3MYHBIX COKaxX).



[IponyBaHue BBABIXAaEMOTO BO3/IyXa Yepe3 U3BECTKOBYIO BOJY.

*O0HapyXeHrEe U3BECTKOBON BOBI CPENIU PA3IIMUHBIX BELIECTB.
Jlomauinue onvimol

*/I3roToBieHnE MoJENel MOJEKYl XMMHMUYECKHX BELIECTB M3 IUIACTUIIMHA.

«Jluddysus caxapa B Boje.

*OnBbITHI C YCTOM 3aKPHITON IIACTUKOBON Oy THUIKOM.

*O0HapyKXeHHe KpaxMaja B MPOAyKTaX MUTaHUS; sI0J0Kax.
Ipaxmuueckas paboma N 1. 3HakoMCTBO ¢ 1aboparopHbiM 00opynoBanueM. [IpaBuiia TeXHUKH OE30MTaCHOCTH.
Ilpakmuueckas paboma N 2. HaGnroneHue 3a ropsiei cBe4on. YCTpoHCTBO U paboTa CIUPTOBKH.
Tema 2. MaremaTudeckue pacuersl B xuMuu (9 1)
OmuocumenvHvle amomMHas u MoaexyisapHas maccel. OTHOCUTENbHAS aTOMHas Macca deMeHTa. MonekynspHas Macca. OnpeaeneHiue OTHOCUTEILHOW aTOMHOMN
Macchl XMMHUYECKHX 31eMeHToB 1o Tabnuue J[. . MenneneeBa. HaxoxneHrne OTHOCUTENBHON MOJIEKYJIIPHONW Macchl IO (hopMyJie BEIIECTBAa KaK CyMMBI
OTHOCHUTEIIbHBIX aTOMHBIX MacC, COCTABJISIONINX BEHIECTBO XMMHUECKHX JIEMEHTOB.
Maccosas oons snemenma 6 cnodxcHom euyecmee. IIOHATHE 0 MACCOBOM J0JI€ XMMUYECKOTO dIeMEHTa (W) B CIIOKHOM BEIIECTBE U €€ pacyeT 1o ¢hopmyre
BEIIIECTBA.
Yucmuie gewgecmsa u cmecu. Ynuctoie BemectBa. CMmecu. ['eTreporennbsie 1 roMoreHHble cMecH. ['a3000pasHbie (BO3MyX, IPUPOAHBIH ra3), Kuakue (HedTh),
TBEp/bIe cMecH (TOPHBIE MMOPOBI, KYJTMHAPHBIE CMECH M CHHTETHYECKHE MOIOIIUE CPEICTBRA).
Obvemnas oons eaza 6 cmecu. OnpenencHue 00beMHoM q0au rasa (¢) B cmecu. CoctaB arMochepHOro Bo3ayxa U IpUpOIHOTo Tra3a. Pacuer o6bema 1o rasa B
CMECH TI0 €ro 00beMy 1 Ha00OPOT.
Maccosas dons eewecmea 6 pacmsope. MaccoBast 1o Beuiecta (W) B pactBope. Konuenrpanus. PactBopurens 1 pacTBopeHHOE BenlecTBoO. Pacuer macchl
PacTBOPEHHOI'O BEIIECTBA [10 MacCe PAacTBOPa U MACCOBOH JI0JI€ PACTBOPEHHOIO BEIIECTRA.
Maccosas oons npumeceii. [loHsiTHE 0 UNCTOM BEIIECTBE M MpuMecH. MaccoBast 1o1st mpumecH (W) B oOpasiie ucxogHoro BemectBa. OCHOBHOE BemiecTBo. Pacuer
Macchbl OCHOBHOTI'O BEILIECTBA IO MAaCCE BEIIECTBA, COAEPIKAILETO ONPEACIEHHYI0 MACCOBYIO OO IPUMECEH.
Jlemoncmpayuu

* Koyexkuyst pa3nuuHbIX BUJIOB MpaMopa U U3JENINN U3 HETO.

» CMeCh pEeuHOro U CaxapHOro NECKa U UX pa3ZeiicHHeE.

* Konmnexuust Hedtu 1 HEPTEPOAYKTOB.

* Komnnexiust ObITOBBIX cMeceil.

* lnarpamma cocraBa arMocepHoro Bo3ayxa. /luarpamma cocraBa mpupoAgHOro rasa.

* Komnexuyst «MuHepaibl 1 TOpPHBIE TOPOIBD).
Lomawmnue onvimul

* MzyueHne cocTaBa HEKOTOPBIX OBITOBBIX M (hapMalleBTHUECKUX MPENnaparoB, COAEPIKAIINX ONPEIeICHHYO JIOI0 PUMeCce.
Ilpaxkmuueckas paboma Ne 3. TlpurotroBieHre pacTBOpa ¢ 3aJJaHHOM MacCOBOM JT0JIel paCTBOPEHHOTO BEIIECTBA.
Tema 3. SIBiaeHus, npoucxoasimue ¢ Bemecrsamu (9 u)
Pazoenenue cmeceri. CnocoObl pa3eneHus cMeceil 1 ouncTKa BemiecTB. Hekoropele npocreiinme cnocoObl pa3/iesieHus: cMeceil: MpocenBaHue, pasesieHre
cMeceil OPOILIKOB )Kejle3a U Cepbl, OTCTauBaHUE, TEeKaHTalus, IEHTPpU(YTrUpoBaHUE, pa3/ieJeHre C TOMOILBIO ASTUTEILHON BOPOHKH, (PUIBTPOBAHUE.
dunsrpoBaHue B 1aboparopuu, ObITY U Ha Tpou3BojcTBe. [lonsTre o Gunprpare. Ancopouus. [Tonsarue 06 ancopOunm u agcopOeHTax. AKTUBUPOBAHHBIN
yrojib KaK BaXHEHUIINHA aJIcOPOEHT. YCTPOMCTBO MPOTHBOrasa.



Jucmunnayus, unu nepeconka. Juctimnsauus (MeperoHka) Kak Mpoliecc BhIAIEHUs BEIIeCTBA U3 XKUAKON cMecH. JlucTuiinpoBaHHas Boaa U o0nactu ee
npuMeHenus. Kpucrannu3sanus win BeimapruBanue. Kpucrammmsanus u BellapuBaHue B 1aboparopun (KpUCTAILIN3ATOPHI U haphopoBbIe YaIIKH IS
BbINapuBanus) u npupozue. [leperonka Hedtu. Hegrenponyxrsl. dpakiirnoHHas meperoHKa >KuIKoro Bo3ayxa.
Xumuueckue peakyuu. Ycnosus npomekanus u npeKpaujeHus XUuMuieckux peakyuii. XMuMU4eCKUe peakllMM KaK MpoLeCcC IPEBPALEHUS OAHUX BEIIECTB B IPyTHE.
YcnoBus NpoTeKaHusl U MPEeKpaleHus] XUMUYecKux peakuuid. ConpukocHOBeHUE (KOHTAKT) BellecTB, HarpeBanue. Karanuzarop. Murubutop. Ynpapnenue
peakuusIMU FOPEHHUS.
Ipusnaku xumuyeckux peaxyuti. IIpu3HaKy XUMUYECKUX pEaKlMii: ”3MEHEHHE 11BeTa, 00pa30BaHKE 0Ca/IKa, PACTBOPEHHE MOJIYYEHHOTO 0CajIKa, BbIJCICHHE T'a3a,
IIOSIBJICHUE 3aI1aXxa, BbIJICIICHUE WIH [TONIOIIEHUE TEIIOTHI.
Jlemoncmpayuu

» Gunptp loTTa. Boponka broxHepa. YcraHoBka Al prIbTpOBaHUS MO/ BAKYYMOM.

* PecriupatopHbie Macku U MapiieBbIe TOBSI3KU.

* [IpoTrBOTa3 u €ro yCTpoOMcCTBO.

» Komnexnusa «Hedts 1 HEQTEIpORYKTHI.
Lemoncmpayuonnsvie sxcnepumenmol

* Paznenenue cMecH mopoIKa cepbl U KEIE3HBIX OMUIIOK.

 Paznenenue cMecH nopolka cepbl U necka.

* Paznenenue cMecH BOJbI M PAaCTUTENHHOTO Maciia ¢ TOMOIIBIO IeTUTEIbHON BOPOHKH.

* [Tony4yenne TUCTHILTMPOBAHHOM BOABI C TOMOIIBIO JIAOOPATOPHON YCTAHOBKH JIJISl IEPETOHKH JKUKOCTEH.

 Paznenenue cMecu nmepMaHraHarta u Juxpomara Kajaus Clioco0oM KpHCTaIu3aluu.

* B3aumopeiicTBre jKee3HbIX OMWIOK U MOPOILKa CEPbl IPU HarpEBaHUU.

* [lonydenue yriekucioro ra3a B3auMoAeiiCTBUEM MpaMopa ¢ KUCIOTON U 0OHApYKEHHE €0 C TOMOIIBIO U3BECTKOBON BOJBI.

» Karanutudeckoe pas3inokeHue MepoKcuia Bogoposa (karanuzarop — auokceua mapranima (IV)).

* O0HapyKeHHEe pacTBOpa IIEJIO0UYH C OMOIIBI0 HHIUKATOPA.

* B3aumonelicTBre pacTBopa epMaHraHara Kajius U pacTBOpa JUXpoMara Kajiis ¢ paCTBOPOM CyJb(puUTa HaTpHsl.

* BzaumoneiicTBre pacTBopa nepMaHraHara Kajausi ¢ acCKOpOMHOBOM KUCIOTOH.

* B3aumonelicTBE XJIOpHUIA KENE3A € KENTONW KPOBSIHOW COJBIO U TUAPOKCHIOM HaTpPHSL.

* B3aumogericteue runpokcuaa xenesa (I1I) ¢ pactBopom cosstHO#M KHCITOTHI.
Jlabopamophsie onvimol

* Ancop61usi KyKypy3HbIMH MaJOYKaMU M1apoB Maxy4uX BEIIECTB.

* I3yueHne ycTpoiCTBa 3aKUTAJIKH U TIJITaMEHH.
Homawnue onvimol

* Paznenenue cMecH cyxoro MoJIoKa M peqHoro Mecka.

* OTcTanBaHMe B3BECH MOPOLIKA JJIS1 YUCTKU MOCYbI B BOJIE U €€ JeKaHTaIlusl.

* AncopO1usi akKTHBUPOBAHHBIM YIJIEM KPACSIIUX BEIIECTB METICH -KOJIBI.

* PacTtBopenue B Bozie Tabnetku acnupuna YIICA.

* [IpuroroBneHne N3BECTKOBOM BOJBI U OIBITHI C HEH.

* Nzyuenne coctaa CMC.
Ipaxmuueckas paboma Ne 4. OuncTka NOBapeHHOM COJIH.
Tema 4. Pacckasbl no xumun (34)



Bripgarommecs pycckue yueHble-XxuMuku. JKu3Hb u gearenbHocts M. B. Jlomonocosa, /I. . Menneneesa, A. M. Bytnepoga.
MHoroo6pa3nue XUMHYECKHX BEIECTB.
MHuoroo6pasue XUMHUECKHX PEaKIIHii.

TemaTuueckoe NJIAHUPOBAHUE

KonuyectBo yacos
Ne Tema pasnena ITo paGoueii KoHTpONbHBIX, MPaKTUYECKUX paboT
n/n IIporpaMMme
1 XHUMHS B IIEHTPE €CTECTBO3HAHUSI. 13 [Ip/p Nel, No2
K/p Nel
2 Maremarrka B XUMHH. 9 I1/p Ne3
K/p Ne2
3 SIBneHus, npoucxoasiue ¢ 9 [Tp/p Ned
BEIIECTBAMHU. K/p Ne3
4 Paccka3zbl o Xxumum. 3 -
B Pe3epBHOE Bpemst - -
HWroro: 34 Kp-3,Tlp/p—4
IToypo4Hoe muiaHupoBaHue
Ne Tema ypoka Kosmuec | IlpakTtudeckue padborsl Kontpoas Hara DJIeKTpOHHbIe Hu(pPOBbIE
\n TBO HbIE U3y4YeHust odpa3oBaTejibHbIE
4acoB padoThI pecypcsl
1/1 | Beoanslii nuHCTpyKTaX 1o Th. J Nel. Komnexius 4.09.2024
XWMUS KaK 4acTh Pa3IMYHBIX TPEIMETOB U
€CTECTBO3HAHMUSI. dororpaduii mpeaMeToB u3
[Tpenmer xumuu. Puznyeckue ATFOMUHUS TSI
Tena u BemectBa. CBoicTBa WUTIOCTPAIIUN UJEU
BeniecT. [I[pumeHeHMe «CBOWCTBA MPUMEHEHUEY.
BEIIECTB HA OCHOBE UX
CBOMCTB.
2\2 | HaGmroneune Kak OCHOBHOM J Ne2. YyebOHoOe 11.09




METOJ1 TO3HaHUS
OKpY>Karolero Mupa. YCIoBUs
POBEACHUS HAOIIOACHHUS.
l'unore3a. DxcnepuMeHT.
BriBoa. CtpoeHue miamMeHu.
Jlaboparopust 1 000pyIOBaHHE.

obopynoBaHue,
UCIIONB3yeMOE Ha ypOKax
bu3uKu, OMOJIOTHH,
reorpaguu U XUMHUH.

A9 1. Hayunoe
HaOJIIO/ICHUE U €ro
onucanue. M3yuenue
CTPOCHUS TUTAMEHHU.

3\3

[IpakTuyeckas padora Ne 1
«[IpaBuna TexHUKH
0e30macHOCTH MpH padoTe B
KaOuHeTe XMMHUHU. 3HAKOMCTBO
¢ 1abopaTopHBIM
000pyIOBaHNEM: YCTPOICTBO,
Ha3HA4YCHUEC, IIPUCMbI
oOpameHus». MHCTpyKTaX 110
Th.

[Tpaktuueckas padora Nel

18.09

4\4

[TpakTuueckas pabora Ne 2
«HaOntonenue 3a

TOpsIILIEN CBEYOM.
YerpoiicTBo u pabora
CIIUPTOBKN.

HNucrpykrax no Th.

[TpakTuueckas padota No2

25.09

5/5

MopnenupoBaHue.

J Ne3. DnextpodopHas
MallliHa B JICHCTBUM.
['eorpaduueckue moaenu
(tmobyc, kapra).
buonornueckue monenu
(MyJISDKH OpPTaHOB M1 CHCTEM
OpraHOB PACTEHUH,
KUBOTHBIX M YEJIOBEKA).
du3nyecKkue 1 XUMHUECKHE
MOJIETT aTOMOB, MOJIEKYIT
BEIIECTB U
KPUCTAUTHICCKUX PEIICTOK.

2.10




6\6 | X¥MHUECKHIA DIIEMEHT. JI Ned. OObeMHBIE U 9.10
Xumuueckue 3Haku. Ux [IAPOCTEPKHEBBIE MOLEIIN
o0o03HaueHue, MPOU3HOLICHHE. BOJIbI, YIJICKUCIIOTO U
Xumuyeckue GopMyIbl CEPHUCTOIO ra3oB, METAHA.
BeniectB. [IpocThie u croxHbIE
BelecTBa. MHAEKCH 1 O Nel «Usroropnenue
KO3 UITUCHTHI. MoJIeTIeH MOJICKYIT
KauectBeHHbIl U BEIIECTB U3 IUIACTUIINHAY.
KOJIMYECTBEHHBI COCTaB
BELIECTBA.
7\7 | Xumus 1 pusuka. I NeS OOpa3s1isl TBEpIabIX 16.10
BELIECTB KPUCTAJUIMUECKOTO
cTpoeHusi. Monenu
KPUCTAJUTMYECKUX PEIICTOK.
J{ Ne6 Pacripoctpanenue
3araxa OJIeKOJIOHA, JyXOB
WM JIE30/I0paHTa KaK
nporiecc auddy3uu.
J19 Ne2 HaOmroneHue
OpOYHOBCKOTO JIBH>KECHHSI
YacTUYEK YePHOU TN MO
MHUKPOCKOITOM.
JO Ne2  JTuddysus caxapa
B BOJIE.
JI-1 Mucrpykrax no Th.
Huddysus nepmanranara
KaJus B JKeJaTuHe.
8\8 | ArperarHbie COCTOSIHUS J Ne7 Bopna B Tpex 23.10

BCHIICCTB.

arperaTrHbIX COCTOSIHUSIX.
Konnexnus
KPUCTAININYECKUX U
aMOp(HBIX BEIIECTB U
U30EIUN U3 HUX.

I Ne3 «IlepenuBanue»
YIJIEKHUCIIOTO ra3a B CTakaH Ha
YPaBHOBELIEHHBIX BECaXx.

JO Ne3 Onsit ¢ mycTon
3aKPBITOM IUIACTUKOBOM




OyTBUTKOM

9\9

Xumus u reorpadusi.

J Ne8 Komnexkuus
MUHEpaJIOB (J1a3ypUT, KOPYH],
XaJbKOMUPUT, (PIFOOPHT,
TaJINT).

JL Ne9 Kosnexius ropHbIX
1opoz (I'paHUT, pa3IuyHbIe
(GOpMBI KambIIuTa — METI,
MpPaMop, U3BECTHSK).

JL Ne10 Kosutekuust roprounx
HCKOTIaeMBbIX (HE(DTB,
KaMEHHBIH yToJIb, CITaHIIBI,
TOph).

JI-2. Uuctpykrax no Th.
"N3yuenue rpaHuTa c
MIOMOIIBIO YBEITHYUTEITHHOTO
creksa"

6.11

10\1

Xumus 1 OMOoIorus.

1D Ne4 CruproBas
IKCTPAKIUS XJIOpOpUILIa U3
3€JICHBIX JINCTHEB PACTEHUH.
JI-3 O6HapyxeHue 3pUpHBIX
Maces B aneJIbCUHOBOU
KOpOUKe.

JI-6 Onpenenenue
COZIep>KaHUsl BOJIbI B
pacTeHuH.

JI-4 O6HapyxeHue macia B
CEeMEHax TOJICOJIHEYHUKA U
IPEIKOTo opexa.

JI-5 Oo6napyxenue
Kpaxmala B MIIeHUIHON
MYKe.

JI-6 B3aumoneiictBue
ACKOpOMHOBOM KHCJIOTHI C
uozioM (orpeaeseHue
ButamuHa C B pa3TUIHBIX
COKax).

JI-7 OGHapyxeHue Kpaxmana
B IIPOJIYKTaX MUTAHUSI,

13.11




siomokax. UTH

11\1 | KayecTBeHHBIC PEAKIIHH. JD Ne5 KauecTBeHHast 20.11 https://resh.edu.ru/
1 | Pacmo3HaBaHMe€ BEIECTB C peakiust Ha KHCJIOPO.I. https://www.yaklass.ru/
MOMOIIIBIO KAYECTBEHHBIX KadecTBeHHass peakius Ha
peakuuii. AHaJIUTUYECKUN YIJIEKUCIIBIN ras.
cur”ai. OnpezensemMoe JI-8 "IlpomyBanue
BEIIECTBO U PEAKTHUB HA HETO. BBI/IBIXa€MOT0 BO3/yXa uepe3
M3BECTKOBYIO BOIY".
JI-9 "Obnapy-xenue
M3BECTKOBOU BOJIBI CPEU
Pa3IMYHBIX BEIIECTB".
JO Ned OoOnapysxeHue
Kpaxmaja B MpOIyKTax
MMUTaHM, 10JI0KaX.
12/1 | O6o0LIEeHNE U CUCTEMATU3 AL 27.11
2 |3HaHWHA MO TeMe «XUMHUSA B
IIEHTPE €CTECTBO3HAHMSIY.
13/1 | Koutponbhass  pabora  Nel KonrtposnpHas pabora Nel. 4.12
3 | «Xumus B LEHTpE
€CTECTBO3HAHUS.
1\14 | OTHOCHTEIbHASI AaTOMHASI 1 11.12
MOJICKYIISIpHAsl Macca.
2\15 | MaccoBasi 105151 XUMHYECKOTO 18.12
AIIEMEHTA B CII0)KHOM
BEIIIECTBE U €€ pacyeT 1o
dbopMyIie BelecTna.
3\16 | YucTele BeliecTBa U CMECH. I Nell Kosmnekrmus 25.12
['eTeporenHbie U TOMOTEHHBIE pa3IMyYHBIX BUI0B MpaMopa H
cmecu. ['a3000pa3Hblie (BO31yX, W3JENINN U3 HETO.
MPUPOTHBIN Ta3), KUJKHE Konnekuus nedtu u
(HedTb), TBEpIBIE CMECU He(TEenpoIyKTOB.
(ropHBIEC IOPOJIBI, KyTUHAPHBIE Komnnexmust OBITOBBIX cMeceH.
CMECH ¥ CHHTETHICCKHE CMech peuHoro u caxapHOTO
MOIOIIIUE CPEJICTBA). MecKa U UX pasJelieHue.
HO NeS U3zyuenue cocraBa
CMC.
4\17 | OO6bemHas 107151 ra3a B CMECH. JA Nel2 Jluarpamma coctaBa 15.01

CocraB armochepHoro
BO3/IyXa U IIPUPOIHOTO rasa.

aTMoC(epHOro Bo3ayXa.
[wnarpamma coctasa




Pacuer 0Obema mosu rasza B
CMECH 10 ero 00bemMy H
Ha00OPOT.

MPUPOTHOTO ra3a

5\18

MaccoBas 10J1s1 BEIeCcTBa B
pactBope. Konnenrparus.
PacTBOopuTEns 1 pacTBOpeHHOE
BelecTBo. Pacuer maccol
pacTBOPEHHOr'0 BEUIECTBA 10
Macce pacTBOpa U MacCOBOM
JI0JIE paCTBOPEHHOTO
BELIECTBA.

22.01

6\19

[IpakTuueckas padora Ne3
«IIpuroroBienue pacTsopa ¢
3aIaHHOM MacCOBOM J0JeN
PacTBOPEHHOI'O BEILIECTBAY.
Hucrpykrax no Thb.

[Tpaktudeckas padora Ne3

29.01

7\20

[ToHsiTHE O YMCTOM BELIECTBE U
npumecu. Maccosas 105
PUMECH B 00pasiie UCXOHOTO
BeniecTtBa. OCHOBHOE
BelecTBo. Pacuer maccol
OCHOBHOTO BEILIECTBA IO Macce
BEIIIECTBA, COAEPIKAIIIETO
OTpe/IeTIEHHYI0 MaCCOBYIO
JIOJIFO TIPUMECEH.

JI Nel3 Kommekuust
«MmuHepasl ¥ TOpHbIE
TIOPOJIBD».

O Ne6 Uzyuenue cocraBa
HEKOTOPBIX OBITOBBIX U
(bapmareBTUIeCKIX
IIPENaparoB, COAEPKaIUX
OTIpPENIETICHHYIO 0O
MIPUMECEN.

5.02

https://resh.edu.ru/
https://www.yaklass.ru/

8\21

O06o001IcHNE U CHCTEMaTU3aIus
3HaHUM, pEIICHUE 3a/1a4 U
YIPa)KHEHUH 110 TeEME
«MaremMaTrka B XHMHUW.

12.02

9\22

Kontponbhas pabota Ne2
«Maremaruka B XUMHI.

KonTponbhas pabota Ne2

19.02

1\23

Pa3nenenune cMmecei.

JI9 Ne6 Paznenenue cmecu
MOPOILIKA CEePBI U KEITE3HBIX
OITMJIOK.

Paznenenue cmecu nopoika
CephI U TIeCKa.

Paznenenue cMecu BOABI U
PaCTUTENHHOTO Macyia C

26.02




IIOMOIILIO JEIUTEIbHON
BOPOHKH.

JO Ne7 Paznenenue cmecu
CyXOTro MOJIOKa U PEYHOTO
rnmecka

OTcTranBaHu€e B3BECU
MOPOIITKA /ISl YUCTKH TOCYIbI
B BOJIC U €€ JICKAHTAaIIHS.
IIPNe 4 «BripamuBanue
KPUCTAJIJIOB COJINY

(momanrHui
HKCHEPUMEHT)

2\24 | ®unsTpoBaHUE B 1a00OpaTOpUH, A Nel4 @unerp LloTTa. 5.03 https://resh.edu.ru/
OBITY U Ha TIPOU3BOJICTBE. Bopounka Broxuepa. https://www.yaklass.ru/
[TonsiTue o GuibTpare. YcraHoBKa ISt

(GUIBTPOBAHUS IO
BaKyyMOM.

JI Ne7 PecniupatopHble
MacCKH{ U MapJIeBbIC MOBS3KHU.

3\25 | Aacopbuus. I[Toustre 06 J NelS IlportuBoras u ero 12.03

aziIcopOIuu U afcopOeHTaxX. YCTPOMCTBO.
AKTHBHPOBaHHbIN JO Ne8 Ancopbuust
yToJIb KaK BaXKHEHUIIIHIA KYKYPY3HBIMH ITaJI0YKaMU
a/IcOpOEHT. YCTpOiCcTBO MapoB Maxy4uXx BEHICCTB.
IIPOTUBOTa3a. Ancopbuust
AKTUBUPOBAHHBIM yTJIEM
KpacsIuX BEIIECTB MeTCH-
KOJIBI.
4\26 | ductmmsiius (TIeperonka) Kak I Nel6 Komnexuust «Hedtb 19.03 https://resh.edu.ru/

IpOIleCC BBIJICIIEHUS BELIECTBA
W3 )KAIKON CMECH.
JuctunnupoBaHHast Boia U
00acTH ee MPUMEHEHHS.
Kpucrannuzamus unm
BbIIapyBaHueE B J1abopaTopuu
(KpHCTaIIU3aTOPHI U
dbapdopoBbIe YaIIKu AJIs
BBIMIAPUBAHUs1) ¥ IPUPOJIE.

U He(DTETIPOAYKTHI».

A9 Ne8 Tlomyuenue
JTUCTUJUTMPOBAHHON BOJIBI C
MTOMOTIIBIO JTA0OpaTOPHOU
YCTAHOBKH JIJIsl IEPETOHKHU
JKUJTKOCTEM.

Paznenenue cmecu
NepMaHTaHaTa | TUXpoMara
KaJus Crioco0oM

https://www.yaklass.ru/




[Teperonka nedru.
Hedrenponykrsl.
@dpaknroHHas TEPEeroHKa
KHJIKOTO BO3yXa.

KpucTaJlJIn3alnuu.

5\27 | Ilpaktuueckas pabora Ne 4 [TpaxTrueckas padota No5 2.04
«OuncTKa TOBapEHHON COJINY.

Hucrpykrax no Th. ITP Ne6 «M3y4enue mpouec-
ca KOPPO3HH KeJe3a»
(TOMaNIHMi OTIBIT).

6\28 | Xumuueckue peakiuu Kak A9 Ne9 Bzaumoseiicteue 9.04 https://resh.edu.ru/
IPOLIECC IIPEBPAILCHHUS OJTHUX JKEITE3HBIX OMUIIOK H https://www.yaklass.ru/
BEILIECTB B JIpyTrHe. YCIOBUS MOPOIIKA CEePhI MPH
MPOTEKAHUS U MPEKpaIleHus HarpeBaHuU.

XUMHYECKHX PEAKIUM. [Tony4yeHnue yraekucioro
ConpuxkocHOBeHHE (KOHTAKT) ra3a B3auMoO/IeiiCTBUEM
BEIIIECTB, HATPEBaHHE. MpaMmopa ¢ KHUCIOTOH U
Karanuzarop. Uaru6utop. oOHapyXeHHE ero ¢
VYnpasienue peakiusamMu MMOMOIIBIO U3BECTKOBOM
TOPEHHUS. BOJIBI.
JI Nel7 Karanutudeckoe
pasnokeHue nepoKkcuIa
BOjiOpo/a (KaTaau3arop —
nuokcua mapranna (IV)).
7\29 | Tlpu3Haku XUMHYIECKHX I Nel10 Ob6HapyxeHHe 16.04

peaxiuii: u3MeHEeHHe 11BETa,
o0pa3zoBaHme OcaJKa,
pPacTBOPEHHE MOTYYEHHOTO
0CaJIKa, BBIICTICHHE Ta3a,
MOSIBIICHUE 3ar1axa, BbIJeICHUE
WJIN ITOTJIOIIICHUE TCIIJIOTHI.

pacTBOpa LIEJI0UYH C
ITOMOIIIBIO MHAMKATOPA.
B3aumoneiictBue pactsopa
nepMaHraHara Kajaus u
pacTBOpa IUXpOMara Kajus
C pacTBOpPOM cyib(puTa
HaTpHsl.

BzaumopeiicTBue pactBopa
IepMaHraHara Kajius ¢




ACKOPOMHOBOMW KHCIIOTOM.
BzaumopeiictBue ximopuaa
JKeJie3a C KEITOU KPOBSIHOM
COJIBIO U TUIPOKCHIOM
HaTpHUsl.

BzaumopeiictBue
ruapokcuaa xenesa (1) ¢
pPacTBOPOM COJISTHOM
KHCIIOTHI.

JI-11 Uzyyenue ycTpoiicTBa
3a)KUTAJIKU U MJIAMEHH.

O Ne9 PactBopenue B Boje
tabnerku aciupuna YIICA.
IIpurorosinenue
M3BECTKOBOM BOJIBI U OIIBITHI
C HEH.

8\30

O00011IeHNE U CUCTEMATHU3 AN
3HAHUM 110 TeMe «SIBIIeHuUs,
MIPOMCXOIAIIHE C
BEILIECTBAMM.

23.04

9\31

KonTposnbhas padora Ne 3 o
TeMe «SIBIeHUs, TPOUCXOIS-
IIME C BELIECTBAMMY.

KonTponbhas pabota Ne3

30.04

1\32

Brigaronuecs pycckue
y4eHble-XUMUKU. JKU3Hb U
nesreiabHocTh M. B. JIomo-
HocoBa, /I. . MenneneeBa,
A. M. bytneposa.

IToptpets! yuensix M. B.
JlomoHocoga, /..
Menneneena,

A.M. Bytieposa.

7.05

2\33

MHoroo6pasue XuMHIeCKUX
BEIIECTB.

14.05

3\34

MHoroo6pasue XuMHIEeCKUX
pEaKIHil.

21.05

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O NIPOLECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

VYuebnuk: Xumwus. BBoansrii kype, 7 kinace/ I'abpuensu O.C., OctpoymoB WN.I'., Axnebunun A.K. OGIecTBO ¢ orpaHuueHHON OTBETCTBEHHOCTHIO « [ IPODAY;
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1.denepanpHas oOpazoBaTeibHAs MPOrpaMMa OCHOBHOTO 0011ero oopasoanus (Y TBepkaeHa npukazom Munnpocsemenus Poccun ot 18.05.2023 mox Ne 371)
2.®enepanbHas paboyasi mporpamma 1o yueOHoMy NpeaMETy « XUMHUSD)

(6a3oBbIii ypoBeHb) (TpeaMeTHas 001acTh « ECTECTBEHHO-HAYYHBIC TIPEIMETHD»)

OcHoBHas JuTEparypa:
o [abpuensn O. C., Ocmpoymos U. I, Axnedunun A. K. «Xumus. BBomHbIi Kypc. 7 kinacey» .- ydeOHoe nocobue s yuanmxcs. - M.: Ipoda.
o [abpuensn O.C., [llunapesa I'A. Xumusi: Metonuyeckoe mocodue K mporneaeBTudeckoMy Kypcey «Xumus. Beoanslit kypce. 7 kinacey». - M.: JIpoda
(npocpamma, memamuyeckoe NIAHUPOBAHUE, PEKOMEHOAYUL,).

JlonoyiHUTeIbHAS JTUTEpPaTypa:
1. Anuxbeposa JI. IO. 3anumarenvHas xumus: Kaura ans yuammxcs, yuureneit u poguteneit. — M.: ACT-IIPECC, 1999.
2. Anuxobeposa JI. 0., Pyxx H. C. Tlone3nast xumusi: 3a1a4u u ucropuu. — M.: JIpoda, 2005.
3. bynviuesa H. B. B mupe ko010, uinu [ToromcTBO 0iHOTO 1My3bIps. / Xumus B mikose. — 1997. — Ne 3. —c. 70 —72.
4. I'ypesuy A. E., Hcaes /]. A., [lonmax JI. C. ®uzuka. Xumus. 5—~6 k1. Metoaudeckoe nocooue. — M.: Jlpoda, 1995.
5. 3azopckuii B. B. Oruu noremnble. deliepBepk: uctopus, Teopus, npaktuka. — M.: lIkona um. A. H. Konmoroposa «Camoo6pazoBanue», 2000.
6. 3aHuMaTeNbHBIC OTBITHI C BEIIECTBAMH BOKPYT HAC: MIUTFOCTPUPOBAHHOE TIOCOOME NS IIKOIBHUKOB, M3yYarOIINX €CTECTBO3HAHUE, XMMUIO, KOJOTnio/ABT. H.
B. I'py3nesa, B. H. JIaBposa, A. I. Mypasses.- CII6.: Kpucmac, 2003.
7. Kamuu mupa. — M.: ABanra+, 2001.
8. Kpaysep b., @pumanmn M. - Xumus. JlaboparopHblii npakTukym. — M.: Xumus, 1995.
9. Kysneyosa H. E., [llamanos M. A. OGyuenue Ha OCHOBE MEXIpeaMeTHOU nHTerpanun. 8—9 k. — M.: Benrana-I'pag, 2005.
10. Xumus u obmiectso: Ilep. ¢ anrm. — M.: Mup, 1995.
11. Xumus. Untepecusie ypoku: / Ar.-coctT. B. H. T'onosuep. — M.: HIIDHAC, 2005.
12. UImpemnnep I U., Iuuyeuna I A. lunaktudeckue Urpsl npu odyuenun xumuu. — M.: JIpoda, 2004.
13.B. A. Kpurnman. Kaura a1 areHus mo Heopranudeckoit xumuu:, M., [Ipocsemenwne, 2003 T
14. Xumus B Tabnunax: A. E. Haconosa, M., llpoda, 2004 r
15. Xumus B popmynax: B. I. Ueanos, O. H. T'eBa. JIpoda, 2004 r
16.111 Bonpocos no xumuu g Beex: [1. benem, B. ITymnp, M., [Ipocsemienue, 1994 r
17.Yt0 mb1 3Haem o xumuu?: 0. H. Kykymikun, M., Beicias mkosna, 1993 r
18.1IpoekTHas nesTenbHOCTh yu-cs. Xumus.: H. B. lupmmna, Bonrorpaa, Yuutens,2007 r
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



http://him.1september.ru/ T'azera "Xumus" u calit aus yuautens "S5 uay Ha ypok Xxumun"

http://www.openclass.ru/ caiit oOpa3oBarenbHblii OTKPBITHIH Ki1ace

http://pedsovet.su/ caiit ITencoBeT.py ( mpe3eHTannu, pa3pabOTKH)

http://www.zavuch.info/ caiit 3aByu.uHdpO

http://www.uroki.net/ Bce ans yuuTens Ha caiiTe YpOKH.HET

http://www.rusedu.ru/subcat_37.html apxus yueOHBIX nporpamm u npesenrauuii PycEny
http://ru.wikipedia.org/wiki/3arnaBHas_crpanuiia Bukumnenust Ha pycCKOM SI3bIKe

http://window.edu.ru/ Exuxoe okHo JlocTym K 00pa30oBare/ibHbIM pecypcam

http://festival.1september.ru/ ®ecruBanb negarorudeckux uueit « OTKPHITHIA YPOK»

http://www.uchportal.ru/ Yuurensckuii moprain
http://www.spishy.ru/referat?PHPSESSID=e995bs0gagq0924jma6ft8rr135 komnekius pedeparoB is yUaIuxcs

https://resh.edu.ru/

https://www.yaklass.ru/

Jluct BHeceHusi u3menenuii B PaGouyro nporpammy

Tema no KTII Haramo KTII | lara mnposenenus | [lytu
1o (pakry KOPPEKTUPOBKU
(cxatme,

COBMEIICHHE. )



http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.uroki.net/
http://www.rusedu.ru/subcat_37.html
http://ru.wikipedia.org/wiki/Заглавная_страница
http://window.edu.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135
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