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IMosicHuTeIBLHAA 3aNIMCKA

Pabouass mporpamMMa Mo XWMHH JUISi OCHOBHOW IIIKOJIBI COCTaBJeHa Ha OCHOBe DYHIAMEHTAILHOTO spa
colepkaHus oOmero oOpazoBaHus, TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMN
MpPOrpaMMbl  OCHOBHOTO OOIIero oOpa3oBaHMs, MPEICTaBICHHBIX B DenepaibHbIM TOCYJAPCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe OO0IIero oOpa3oBaHUS BTOPOTO IMOKOJICHHS, MPUMEPHOW MPOrpaMMBI OCHOBHOTO
oOmiero oOpa3oBaHUsl MO0 XUMHUH. B HEll y4MTHIBAIOTCS OCHOBHBIE HJICH TOJOXKEHHS MPOTPAMMBI Pa3BUTHS U
(dhopMHpOBaHHSI YHUBEPCATBHBIX YYCOHBIX ICHCTBUH i OCHOBHOTO 0OIIero o00pa3oBaHUs, COONIOIASTCS
MIPEEMCTBEHHOCTh C IPUMEPHBIMU IIPOrpaMMaMH HadaJlbHOTO O0I11ero 00pa3oBaHusl.

JlarHast TporpaMMa KOHKPETU3HPYET COJCpKaHUE CTaHIapTa, JaéT pachpe/esieHne YIeOHbIX YacoB 0 pa3jeiam
Kypca, MOCIe0BATEIbHOCTh M3YUCHUS TEM M pa3felioB C YYETOM METANpPEIMETHBIX W TPEIMETHBIX CBSI3CH,
JIOTUKHU y4eOHOTO TPOIIecca, BO3PACTHBIX 0COOCHHOCTEN yUaluxcsl.

HopmaTuBHBIE TOKYMEHTBI
[TporpamMma 1o yueOGHOMY ITpeIMETY XUMHUS COCTABJICHA HA OCHOBE CIICAYIONINX HOPMATUBHBIX JIOKYMEHTOB:

o ®enepanbHoro 3akoHa Ne 273 «O6 obpazoBanuu B Poccuiickoit @enepanuny» cT.2, 1.9, B COOTBETCTBUU C
TpeboBanusamMu DenepanpHoro ['ocymapcTBEeHHOro 00pa30BaTEIBHOTO CTaHAApTa OCHOBHOTO OOIIETro
obpazoBanus (nanee GI'OC).

e denepanbHOTO TOCYJAPCTBEHHOTO OO0Opa30BaTENbHOTO CTaHAApTa OCHOBHOTO 00Iero o0pa3oBaHUs
(mpuka3 MunucrepctBa oOpa3oBanusi U Hayku Poccuiickoit @enepanuu ot «17» pekabps 2010 r. Ne
1897);

o [IlpumepHoii  ocHOBHOW  0OOpa3oBaTeIBbHOW  MPOTpaMMbl  OCHOBHOTO  0O0mIero  oOpa3oBaHUSA
(http://www.fgosreestr.ru, omobpeHa peireHneM QeaeparbHOT0 yaeOHO-METOHUECKOr0 00bEANHEHHS 110
obrreMy o6pazoBanuio (mpotoko ot 8 ampenst 2015 . Ne 1/15).

o [Ipukaz MwunucrtepctBa oOpa3oBanus u Hayku Poccmiickoit @eneparuu (Munobprayku Poccun) «O0
YTBEPKIACHUH (peiepaIbHOTO MepeyHsl y4eOHUKOB, pEKOMEHAOBAHHBIX K HCIOIb30BaHUIO TIPU pealn3alun
MMEIOIUX TOCYAapCTBEHHYIO AaKKpEeAWUTAlMI0 00pa3oBaTelIbHBIX IPOTpaMM HAYaJlIbHOTO, OOIIEro Hu
cpemHero o0rero oopa3oBaHus B TEKYIIEM YI€OHOM TOJTY.

e Pexomenganuu mo ocHameHUIO0 001IE00pa30BaTENbHBIX YUPEKICHUN yUeOHBIM M yIEOHO-1a00paTOPHBIM
obopynoBanuemM, HeoOXxoauMbIM 117151 peasn3aruu O@I'OC ocHOBHOTO 0011IET0 0Opa30BaHMUS.

e [wurumenmveckux TpeOOBaHWI K yCJIOBHSM OoOydeHHs] B o0mieoOpazoBaTenbHbIX yupexaeHusx CanlluH
2.4.2.2821-10 ot 29 nexabps 2010 romga Ne 189.

[Iporpamma npeamera «Xumusa. BBoaHbIi Kype.» uig 7 Kjacca cOCTaBieHa HA OCHOBE aBTOPCKOW MpOrpamMMbl
O.C. T'abpuenssra u W.I'. OctpoymoBa (IIporpamma kypca xumuu s 7 kiacca./O.C. T'abpuensn, [.A.
[umapesa/.-M.: [lpoda 2017). Takke npu COCTABICHHH NPOTPaMMbl OBLIO HCIOJb30BaHO MeTOoau4ecKoe
nocobue k nponeaeBTudeckomy Kypey /" Xumus. BBogusni kype. 7 kiace/"O. C. I'abpuenss, I'. A. Illunapesa.
M.: lIpoda, (npoepamma, memamuueckoe niaHuposanue, peKomeHoayuL).

Mecro npeamera B y4e0HOM IVIaHE

Ha wu3ydenue mnporneaeBTHYECKOro Kypca XUMHUHM OTBoguTcs 1 4 B Henenmto, Bcero 34 4. B tom uymcne - 4
MPAKTUYECKUX 3aHATUS U 3 KOHTPOJIbHBIE paOOTHI.

B cucreme ectecTBEHHOHay4HOIro OOpa30BaHUs XMMMS KaK Y4eOHbIH IpeIMeT 3aHMMaeT BaXXHOE MECTO B
MO3HAHUU 3aKOHOB NPUPOAbI, (POPMUPOBAHMM HAYUYHOI KapTHUHBI MHMpa, CO3/aHUM OCHOBBI XUMUYECKUX 3HAHUH,
HEOOXOAUMBIX JJIsl TOBCEHEBHO )KM3HHU, HABBIKOB 3/I0pPOBOT0O M O€30I1aCHOTO ISl YelloBeKa M OKpYXKarolei ero
cpeabl oOpa3a >KM3HH, a TaKXKe B BOCIUTAHUU SKOJIOTHYECKON KynbTypbl. [losTomMy wu3yueHue mpeamera
OCHOBaHO Ha MEXIIPEIMETHBIX CBA3sIX ¢ mpeameramu: «buonorusy, «l'eorpadus», «Vcropus»,
«JIureparypar, «Maremartuka», «Pycckuii A3b1k», «DU3UKa».

HN3y4yeHue XuMHH B OCHOBHOM IIKOJI¢ HANIPABJICHO HA JOCTH/KEHHE CICAYIOIIMX LeJIe:
+ 0CBOCHME BaJKHEHIINX 3HAHUNH 00 OCHOBHBIX ITOHATUAX U 3aKOHAX XUMHHU, XUMHUYECKOH CUMBOJIHUKE;

* OBJIajJleHHe YMEHHMSIMU HaOII0aTh XUMUYECKHE SIBICHUS, TPOBOAUTH XUMUYECKUNA SKCIIEPUMEHT, IPOU3BOINUTh
pacyeTbl Ha OCHOBE XMMHYECKHX ()OPMYIT BELIECTB

* pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB M HHTEIUICKTYAJIbHBIX CHOCOOHOCTEH B IIpoliecce MpPOBEACHUS
XUMUYECKOTO 3KCIIEPUMEHTa, CAMOCTOSITENIbHOIO NMPUOOPETeHHUs 3HAHMM B COOTBETCTBMM C BO3HUKAIOIIMMU
KU3HEHHBIMU NOTPEOHOCTAMH;

* BOCIUTAHME OTHOIIEHUS K XUMHUHM KaK K OJHOMY M3 (YHJaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3ZHAHHS H
AJIEMEHTY OOIIIeUeIOBEUECKO KYIbTYPHI;
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* IPUMEHECHHE IOJYYCHHBIX 3HAHUHA M yMeHI/Iﬁ JUIA 0E30I1aCHOT0 MCIOJIb30BaHUS BCIICCTB U MATCPUATIOB B
GBITy, CEIIbCKOM XO3SMCTBE U Ha MPOU3BOACTBC, PCHICHUA IMPAKTHYCCKUX 3ada4 B HOBCGI[HGBHOﬁ KU3HU,

MpEeAYNPEXACHUS IBJICHUN, HAHOCSIINX BPE/l 3/I0POBbIO YEJIOBEKA M OKPYKArOIIeH cpeie.
3amaum:
1. ®opmupoBaTh 3HAHWE OCHOBHBIX NMOHATUN U 3aKOHOB XUMUH;
2. BocruThiBaTh 0OIICUEIIOBEUECKYIO KYIBTYPY;
3. Yuuth HAOII0JaTh, IPUMEHSTH ITOJTyYCHHBIC 3HAHUS HA IPAKTHKE.

Pe3ysbTaThl 0CBOCHUSI Y4eOHOI0 IIpeIMeTa.
JINYHOCTHBIMM pe3yJIbTaTAMHU U3YUEHUS IIpeaMeTa « XUMUs» B / KJIacce SBJISIOTCS:

e BOCITUTAHUE POCCUHCKON TPa)kKTAHCKOW MJIEHTUYHOCTH: MAaTPUOTH3MA, YBaKeHUsI K OTeuecTBy, YyBCTBa
OTBETCTBEHHOCTH M J0JIra nepeq PoamHomn, ropIoCTH 3a pOCCUICKYI0 XUMUYECKYIO HAYKY;

e opMUpOBaHNE MOTHBAIMM K OOYYCHHUIO W IICJICHANPABICHHOW MO3HABATEIILHON JIEATEIBHOCTH,
TOTOBHOCTH M CHOCOOHOCTH OOYYaromuXcst K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO;

e popMUpPOBaHNE OCO3HAHHOTO, YBAXKUTEIBHOTO U JOOPOKEIATENLHOTO OTHOLIEHHS K APYrOMY YEJIOBEKY, €T0
MHEHUIO, MUPOBO33PEHUI0, TOTOBHOCTH BECTH JUAJIOT;

e Pa3BUTHE ICTETUUECKOTO CO3HAHMSI, TBOPUYECKOM IEATENIbHOCTH, (POPMHUPOBAHNE HPABCTBEHHBIX UYBCTB U

HPAaBCTBCHHOI'O MMOBCACHUA, OCOBHAHHOI'O U OTBETCTBECHHOT'O OTHOIICHUA K COOCTBEHHBIM MOCTYIIKaM;

® YCBOCHHUC IIpaBHJI 0e30macHoro IIOBCACHUA B LIpe3BI>I‘~IaI\/JIHBIX CUTyalusax, OCO3HaHUC HGO6XO}II/IMOCTI/I 3alIUThI

OKpYXarolen cpeibl U (hopMupoBaHUE IIEHHOCTU 3I0POBOTO M 0€301MaCHOTO 00pa3a KU3HU;

e GOpMHUPOBAHKNE OCHOB COBPEMEHHOU XMMHUKO-IKOJIOTHIECKOHN KYIbTYpPhl U MBIIIJICHUS KaK YaCTH SKOJOTHYECKON
KYJIBTYpHL.

MeTtanpeaMeTHbIMHU PE3YJIbTATAMHU SBIISIOTCS:

e MCITIOJIb30BAHUEC YMGHI/II\/’I 1 HAaBBIKOB PAa3JIMYHBIX BUJ0B MO03HaBaTEIbHOU JACATCIIBHOCTH, IPUMCHCHUC

OCHOBHBIX METOJIOB MO3HaHMS (CUCTEMHO-UH(OPMAIIMOHHBIN aHAJIN3, MOJIETMPOBAHUE) VI U3YUEHHUS Pa3IMUHBIX

CTOPOH OKpPYKaroIIeH NeHCTBUTEIbHOCTH;

e HCIIOJIE30BAHNE OCHOBHBIX WHTEIUIEKTYaIbHBIX onepanui: bopmynrpoBaHue
TUIIOTE3, aHalu3, CpaBHEHUE, 00o0011eHre, cucTeMaTH3alus, BbIIBICHUE TPUYHHHO-

CIIEICTBEHHBIX CBSI3€H, IOMCK aHAJIOIOB;

e YMEHHUE I'eHEePUPOBATh UJIEH U OTNIPENIEIATh CPEICTBA, HEOOXOAUMBIE JUTSl UX peaTh3aluu;

e YMEHUE OTPEAETATh 1eNIU U 3a/1a4M JIeTEIbHOCTH, BEIOUpATh CPEACTBA Peau3allii e U IPUMEHSITh UX Ha
MIPAKTHKE;

e ICIIOJIb30BaHKUE PA3IMYHBIX HCTOYHUKOB JIJIS TOJTY4E€HUS XUMUYECKOH HH(pOpMAIHH.

IIpenMeTHBIMH pe3ylibTaTaMH SIBJISIOTCA:

e IOHMMaHUE POJIM XUMUU B KU3HU YEJIOBEKa U 0OIIECTBA, )KUBOM U HEXKUBOU MIPUPO/IE;

e popMUpOBaHUE MEPBOHAYATILHBIX MIPEICTABICHHH O BEIIECTBAX, X MIPEBPALICHUSIX U TPAKTUYECKOM IPUMEHEHUN;

e OBJIa/ICHHE TIOHATUHHBIM aNlIapaTOM XUMHH: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKyJla, OTHOCUTEIbHAs aTOMHAs U

MOJIEKYJISIpHAsI MacChl, BEIIECTBO, (PU3NYECKUE U XUMUUECKHE SBJICHUS, XUMUYECKas PEaKIIUs;

e BJIaJICHE CUMBOJIMYECKUM SI3bIKOM XUMHUH: CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB, (POPMYJIbl XMMHUUECKUX BEILIECTB;

e 0OCO3HAaHUE OOBEKTHBHONW 3HAYMMOCTH OCHOB XMMMUYECKON HayKH Kak OO0JacTh COBPEMEHHOIO

€CTECTBO3HAHUS, XUMHUYECKUX MPEBPALEHUI HEOPraHUYECKHX U OPTaHUYECKUX BEIECTB KAaK OCHOBBI MHOTHX

SIBJICHUH )KMBOU U HEXKUBOU MPUPOIBL;

e OBJIQJICHHE OCHOBAMHU XHMHUYECKOW TI'PaMOTHOCTH: CIIOCOOHOCTHIO AHATU3UPOBATH U OOBEKTHBHO OIICHUBATH

KU3HEHHBIE CHUTyalliu, CBS3aHHbIE C XUMHUEH, HaBbIKaMUd 0€30MacHOTO OOpalleHusi C BelleCTBaMH,

UCIOJIb3YeMbIMU B MOBCEAHEBHOW KM3HM;, YMEHHEM aHAIN3WPOBATh M IUIAHUPOBATH SKOJOTUYECKH Oe30MacHOe

MOBEJICHUE B LEJISIX COXPAHEHUS 3I0POBbS U OKPYKAIOIIEH CpeIbl;

e MPUOOPETEHHE OTbITa HCIOJB30BAHUA PA3NIUYHBIX METOJO0B M3YyYEHHUS BEIIECTB: HAOMIOJEHHUS 3a UX

MIPEeBPALEHUSIMH TIPU MPOBEJACHUN HECIOKHBIX XUMHUYECKUX SKCIIEPUMEHTOB C UCTIIOIb30BAaHUEM JTa0OPATOPHOTO

o0opynoBaHus U MPUOOPOB;

e (hopMHpOBaHKE TMPEACTABICHUA O 3HAUYEHWH XUMHUYECKOM HAYKH B PEIICHHH COBPEMEHHBIX 3KOJOTHYECKHX
mpo0ieM, B TOM YHCIIe B IPEIOTBPAIICHUH TEXHOTEHHBIX U SKOJIOTHUECKUX KaTacTpod.

IInanupyemsble pe3yabTaThl H3y4eHHS Y4eOHOT O

npeaMera BpINyCKHMK HAY4YHTCA:

* OIIMCBIBATH CBOMCTBA BEILLIECTB, BBIJEIASA UX CYLIECTBEHHBIE IPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA II0 COCTABY U CBOMCTBAM, YCTaHABJIMBATh IPUYUHHO-CIIEACTBEHHbIE

CBSI3M MEXAY JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

* PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX OHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKHI 2JIEMEHT», KIIPOCTOE
BEIIECTBOY, «CIIOXKHOE BEILIECTBOY», UCIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

e U300pakaTh COCTAaB MPOCTEHUIINX BELIECTB C TIOMOIIBI0 XUMHUECKUX (POPMYIT;



e BBIUUCJISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO MacCy BELECTB, a TAKKE MACCOBYIO JOJII0 XUMHUYECKOTO

3JIEMEHTA B COEAMHEHUSAX Ul OLEHKU UX ITPAKTUYECKON 3HAaUMMOCTH;

e OOBSCHATH CyTh XUMHUYECKUX MPOLECCOB M UX MPUHIUIHAIBHOE OTJINYHE OT (PHU3UUECKHUX;

e Ha3bIBaTh [IPU3HAKU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKLINIA;

e BBISIBJIITD B IIPOLIECCE IKCIIEPUMEHTA PU3HAKH, CBUAETEIbCTBYIOLIUE O IPOTEKAHUU XUMUYECKON peaKIiy;

e IPUTOTOBJIATH PACTBOPBHI C OIIPENIETICHHON MacCOBOM JI0JI€ paCTBOPEHHOIO BEIIECTBA;

e [IPOBOJIUTh HECJIOKHBIE XMMHUYECKHUE ONBITHI U HAOIIOAEHUS 3a MU3MEHEHHUSMM CBOMCTB BEILECTB B IPOLECCE

UX IpeBpalleHul; coOII01aTh IPaBUIIa TEXHUKU O€30MaCHOCTH NPU MPOBEACHNUN HAOIIOEHUH U OTIBITOB;

e IPOBOJIUTH CAMOCTOSITEIIbHBIA MOMCK XUMHUYECKOW MH(POPMAIMK C WCHOJIH30BAHUEM DPA3IUYHBIX UCTOYHUKOB

(Hay4HO-TIOMYJIIPHBIX U3JaHUI, KOMIIBIOTEPHBIX 0a3 JaHHbBIX, pecypcoB VHTepHeTa);

e HCITI0JIb30BaTh KOMITBIOTEPHBIEC TEXHOJIOTUH [T 00paboTKH HH(pOpMALIHK.

BbInyCKHHK MOJYYHUT BO3MO’KHOCTD HAYYUTHCS:

e TPAMOTHO 00paIaThCs C BEUIECTBAMH B TOBCETHEBHOM KHU3HHU;

* 0CO3HABATh HEOOXOAUMOCTh COOIIOACHHSI IIPABIII AKOJIOTMYECKU OE30IIaCHOTO ITOBEICHUS B OKPYKaIOIIEH
IIPUPOJTHOM CPELE;

* ICTI0JIb30BaTh NPHOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH IIPU BHIMOJIHEHUH TBOPUYECKUX MPOEKTOB

MTOCBSIIEHHBIX OTKPBITUIO U IPUMEHEHUIO BEIIECTB;

e pa3BUBaTh KOMMYHHUKaTHUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YSI CPEICTBA YCTHOM U MHUCbMEHHON KOMMYHUKAIIUH

1pu paboTe ¢ TeKCTaMHU Y4eOHUKa U JIOMOJIHUTEIbHON JINTEPaTypoi, ClIpaBOUYHBIMH TaOIUIIAMU, POSIBIISITH

TFOTOBHOCTb K YBa)KEHHIO MHON TOUYKHU 3pEHUSI IPU OOCYX ACHUU PE3yIbTaTOB

BBITIOJIHEHHOW palOTHI;

e 00BEKTHBHO OLIEHUBATh NH(GOPMAIUIO O BEIIECTBAX U XUMHUUYECKUX MPOLIeccax, KPUTUUECKH

OTHOCHUTBCS K IICEBIOHAYYHON MHGPOPMAINH, HEJOOPOCOBECTHOM pekiiaMe, Kacaromiencs

WCIO0JIb30BAHHUS Pa3IMUHBIX BEIIECTB;

e CO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM [T IPaAKTUUECKON JeSITEIbHOCTH YEJI0OBEKa;

e pa3BUBaTh HH(YOPMALIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIITyOIeHHs 3HAaHUM 00 HCTOPUU CTaHOBJICHUS

XMUMHUYECKON HayKH, €€ OCHOBHBIX MOHITHIA, @ TAKKE€ O COBPEMEHHBIX JJOCTHKEHUSIX HAYKHU U TEXHUKH.

O0mas xapakTepucTUKa y4eOHOro npeamera.

N3ydyenne kypca XuMuM B 7 Kjacce TOTOBHUT Y4Yal[UXCs K BOCIPHUSATHIO HOBOTO MpeaMeTa, Oazupyercs Ha
M3YYEHUU BEIIECTB W XUMHUYECKHX TIPOIECCOB, 3HAKOMBIX IIKOJbHHKAM U3 TOBCETHEBHOW KH3HH, C
MUHHMAaJIbHBIM UCTIIOJIb30BaHUEM XUMUYECKUX (OPMYII, ypaBHEHHH, peakliii U pacueTHBIX 3a/au.

Kypc mnocrpoen Ha wuzaee peanuzalMid MEXIPEAMETHBIX CBSI3¢ XUMUU C JIPYTUMH €CTECTBEHHBIMHU
TUCUMIUIMHAMY, BBEJICHHBIMM B OOyueHHE paHee WM MapalielbHO € XUMHEW, a TOTOMY TIO3BOJISIET
aKTyallu3upoBaTh XMMHUYECKHE 3HAHHUS Yy4allluXCs, IOJY4YEHHbIE Ha YpPOKax MPHUPOJAOBENCHUS, OHOJIOTHH,
reorpadguu, GU3MKU U APYrux HAyK O npupoje. B pesynbraTe yMmMeHbIIAeTCs MCHXOJIOTUYECKas Harpyska Ha
y4YaluXcsl ¢ TMOSIBJICHHEM HOBBIX IpeameToB. TakuMm oOpa3om, GopMmupyeTcs MOHUMaHHE 00 MHTErpUPYIOIICH
POJIM XUMHHU B CUCTEME €CTECTBEHHBIX HAayK, 3HAYMMOCTHU ITOTO IMPEAMETa Ui YCIIEIIHOTO OCBOEHUSI CMEKHBIX
mucuuIuinH. Takas uHTerpanus cnocoocTByer GOpMUPOBAHUIO €AMHOMN €CTECTBEHHOHAYYHOU KapTUHBI MUpa yKe
Ha HaYaJbHOM J3Tare U3y4eHUs XUMHUH.

Cogep:xaHue Kypca BBICTPOCHO C Y4ETOM ICHUXOJIOTO-IEJarornyecKuX MPUHIIUIIOB, BO3PACTHBIX OCOOEHHOCTEH
IIKOJIbHUKOB. B MOApOCTKOBOM BO3pacTe MPOUCXOIUT Pa3BUTHE MO3HABATEIbHON cdephl, yueOHas 1esTeIbHOCTh
MpHOOpETaeT YepThl AEATEILHOCTH MO CaMOOpPraHU3allui U caMOOOpa30BaHUIO, yyallluecs HAaYMHAIOT OBJIAJICBATh
TEOpeTUYecKuM, (GopManbHbIM, PEe(IEKCHBHBIM MbINIIeHHEM. Ha mepBhlif MmiaH y MOAPOCTKOB BBIJABHTACTCS
(dbopMHUpOBaHHE YHUBEPCAIbHBIX YYEOHBIX JEHCTBUM, 00ECIEUNBAIOIINX PA3BUTHE TPaXKAAHCKOW UICHTUYHOCTH,
ydalnirecs BKIIOYAIOTCS B KOMMYHUKATUBHYIO YUeOHYIO AESITeTbHOCTD, I/Ie MPEo0IafatoT Takue e€ BUAbI: YMEHUE
MOJIHO ¥ TOYHO BBIPKATh CBOU MBICIIH; apTYMEHTHPOBATh CBOIO TOUKY 3pEHUs; paboTaTh B TPYIIE, MPEACTABIATh
1 coo0maTe HHGOPMAIUIO B YCTHOUM U MUCEMEHHON (hopMe; BCTYyIaTh B JUAJIOT U T. 1.

OcHOBY H3y4€HHs TPOTEIEBTUYECKOTO KypCa XUMHUHU COCTABJISAIOT:

1) CUCTEMHO-AESTEIbHOCTHBIN MOIXO/;

2)  Teopwus MOATAMHOTO GOPMHUPOBAHUS YMCTBEHHBIX JICHCTBUIA;

3) MPUHIUI UHTETPATHBHOIO MOIX0/a B 00pa30BaHUY;

4)  HCHOJBH30BAHHUE AIEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB.

Conepxxanue yueOHOTo mpeamera
(1 u B Henenro; Bcero 34 u.)
Tema 1. Xumus B ueHTpe ecrecrBo3Hanus (13 u)



Xumusa xkak wacme ecmecmeosnanus. Ilpeomem xumuu. XUMHsI — 4YacThb €CTECTBO3HaHUA. B3auMOOTHOIIEHUs
4yeloBeka M okpyxkarouiero mupa. [lpeamer xumuun. ®usnueckue Ttena U BemiecTBa. (CBONMCTBa BEILECTB.
[IpumeHeHne BEIECTB HA OCHOBE UX CBOMCTB.
Habnwoenue u skcnepumenm Kax memoowl usyueHus ecmecmeosnanus u xumuu. HabnaromeHne xak OCHOBHOM
METO/1 TO3HAaHUSl OKPY)KAIOILIEro MHpa. YCIIOBUS IPOBEACHUS HaOmoneHus. I'mnore3a. DkcnepuMeHT. BoiBon.
Crpoenue uiamenu. JlabopaTopust u 000pyIOBaHHE.
Mooenuposanue. Mopenb, MoaenupoBanre. OCOOCHHOCTH MOJAETHPOBaHUSA B Treorpaduu, (usmke, OHOJIOTHH.
Mopenn B Ouwosornu. Mymspku. Moaenu B dusuke. OnektpodopHas mamuHa. [eorpadudeckue MOJEIH.
XUMUYECKUE MOJEINU: MPEeAMETHbIE (MOJENIN aTOMa, MOJIEKYJl, XUMUYECKUX U MPOMBIIIJIEHHBIX MPOU3BOJCTB),
3HAKOBBIE, HJIM CUMBOJIbHBIE (CHMBOJIBI DJIEMEHTOB, (POPMYJIBI BEIIECTB, YPABHEHHSI PEAKIIHIA).
Xumuueckue 3uaxu u gpopmynvi. XUMHYECKUN IJIEMEHT. XUMHUYECKHe 3Haku. X 00o03HaUeHHE, TIPOU3HOIICHUE.
Xumnueckue Gpopmyisl BemmecTB. IIpocteie u cinoxnble BemecTBa. UHaekcsl u ko3 dunuentsr. KauecTBeHHBIN 1
KOJINYECTBEHHBIN COCTAB BELIECTBA.
Xumusa u puzuxa. YHUBEpCAIbHBIN XapaKkTep MOJ0XKEHUIN MOJIEKYIIpHO-KMHETUYeCKo Teopun. [ToHsaTus «aromy»,
«MoJseKyna», «uon». CtpoeHue BemecTa. Kpucramumueckoe cocTosiHMe BemlecTBa. Kpucramumueckue pemerku
TBepAbIX BemiecTB. Juddysusa. bpoyHoBckoe nBukeHue. BemiectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO
cTpoeHusl. ArperaTHble cocTosiHUS BemiecTB. IloHsitne 00 arperaTHoM cocTOssHMM BeulecTBa. Puznueckue u
XUMHUECKUE siBJIeHUS. ["a3000pa3Hble, )KUJIKUE U TBEp/Ible BeleCcTBA. AMOP(HbIE BEIIECTBA.
Xumua u ceocpaghusi. CtpoeHue 3eMiH: sipo, MaHTudA, kopa. Jlurochepa. Munepansl ¥ TOpHbIE NOPOJBI
Marmatuyeckue 1 ocafoyHble (HEOpraHU4YeCKHe U OpraHuuecKre, B TOM YHCIIE U TOPIOYHUE) TOPOIbI.
Xumusa u o6uonocus. XUMHUYECKUN COCTAaB >KUBOM KIETKW: HEOpraHudeckue (BoJa M MHMHEpaJIbHbIE COJH) U
opranuueckue (OenKu, >KHpBI, YIJIeBOJbl, BUTAMUHBI) BellecTBa. bruosorudeckas pojib BOJAbI B JKMBOW KIIETKE.
®dortocunres. Xnopoduii. bronoruueckoe 3HaueHne XUPoB, OENKOB, SGUPHBIX Macell, yriIeBOJ0B U BUTAMUHOB
VIS JKUZHENIEATEIIbHOCTH OPTraHU3MOB.
Kauecmeennvie peaxyuu 6 xumuu. KauecrBennole peakiuu. Pacro3naBaHue BEIIECTB C IOMOIIBIO KAYECTBEHHbBIX
peakuuii. AHanTUTHYECKUi curHai. OnpeaensieMoe BENEeCTBO U PEaKTUB Ha HETO.
Llemoncmpayuu

Kosnexknust pasnuuHbeIX MpeaMeToB Wiau ¢Gororpaduil NpeaMeToB U3 alIOMMHUS Ul WILIIOCTpaLUU

UJEU «CBOMCTBA —
IIPUMEHEHUE).

+Y4yeObHoe 000pynOoBaHUE, UCIIOIB3yeMOE Ha YpPOKax (U3HMKH, OMOJOTHH, Teorpadu U XUMHUH.

OnekrpodopHas mammHa B aericTBuu. [eorpaduueckue moaenu (rimodyc, kapra). buomorundeckue
MOJIeNH (MYJISDKM OPraHOB M CUCTEM OPraHOB

pacTeHuil, KUBOTHBIX U 4YeroBeka). Pu3nyeckue 1 XMMHUUYECKHE MOJEIM aTOMOB, MOJIEKYJ BEIECTB U

KPUCTAIITMYECKUX
PELIETOK.

+O0beMHbBIE U IIAPOCTEP)KHEBbIE MOJEIN BOJbI, YIJIEKUCIOrO U CEPHUCTOIO I'a30B, METaHa.

+O0pasipl  TBEPABIX BEIIECTB KPUCTAJUIMYECKOIO CTpOoeHMs. MoJenu KpUCTaIUIMYECKUX PELEeTOK.

‘Bona B Tpex arperatHbix cocTosiHUSIX. KoieKius KpucTasInueckux U aMOp(HbIX BEIECTB U U3AETUN U3

HUX.

Kosnekuust MuHepaios (J1a3ypuT, KOPYH]I, XaJIbKOTIUPUT, (DIFOOPUT, TaJIMT).

Kounexuust ropHbIX opoJ1 (TpaHuT, pa3iuyHble POPMbI KaJIbIIUTa — MeEJI, MPaMOp, U3BECTHSIK).

Kounexuust roprounx nckonaeMslx (HeTh, KAMEHHBIN YToJib, CJIaHLbL, TOPQ).
Lemoncmpayuonnsie sKcnepumenmuol

‘Hayunoe HaOmrozieHue u ero omucanue. VzyueHue cTpoeHHs IUIaMEHU.

CriupToBast 3KCTpaKLUs XJI0pohuIa U3 3eJIeHbIX JJUCTHEB PACTEHUI.

+«[IepenuBaHue» yrieKHCIOTO ra3a B CTaKaH Ha YpaBHOBELIEHHBIX BECAX.

KauectBeHHast peakuus Ha kuciaopol. KaduecTBeHHas peakuus Ha yriIeKUCIIBIN Tas.
Jlabopamopnvie onvimul

PacnpocTpanenue 3amaxa 0JJeKoJI0Ha, JyXOB WU JIE30/I0paHTa Kak npouecc TupQy3un.

HaOmroieHue 6poyHOBCKOTO JIBM)KEHUS YaCTUYEK YEPHOH TYIIM O] MUKPOCKOTIOM.

JAnddy3us nepmanranara Kajnus B xKeJaTHHE.

+O0HapyxeHue 3pUPHBIX Macell B aneJIbCUHOBON KOPOUKe.

M3ydyeHne rpaHuTa ¢ IOMOIIBIO YBEINYUTEIBHOTO CTEKIIA.

-Onpenenenne coiep:kaius BOJIbl B PACTCHUN.

+O0Hapy)xeHHe Macia B CeMEHaxX IOJICOJIHEYHHMKAa U TPELKOro opexa.

+O0HapyxeHue KpaxMaia B MIIIEHUYHOU MyKe.

B3aumoeiicTBue ackOpOMHOBON KHUCIOTHI ¢ HojoM (orpeneneHre BuTaMuHa C B pa3iIUUHBIX COKAXx).

-IIpoyBaHue BBIIBIXaEMOTrO BO3/yXa YEPE3 U3BECTKOBYIO BOY.

+O0OHapyxeHIe N3BECTKOBOM BOJIbI CPE/IU PA3IHMUHBIX BEIIECTB.
Lomawnue onvimol

M3roroBneHre Moaeneil MOJEKYl XMMHUYECKUX BEIIECTB W3 IUIACTUIIMHA.

Juddy3us caxapa B BOJE.



+OMnBITHI C MTyCTON 3aKPBITON MJIACTUKOBOM OYTBUIKOM.

+O0HapyxeHue KpaxMaia B IPOJAyKTax MUTaHUS; S0T0KaX.
Ipaxmuuecxas paboma N 1. 3HakoMcTBO ¢ 1abopaTopHBIM 00opynoBaHueM. [IpaBuiia TeXHHKU 0€30MacCHOCTH.
Ipaxmuueckas paboma N 2. HaGmonenue 3a ropsieii cBe4oi. Y CTpOHCTBO M paboTa CHUPTOBKH.
Tema 2. MaremaTrudeckue pacdyersl B xumuu (9 4)

Ommuocumenvrvle AMOMHAA U MOAEKYAAPHAA macchl. OTHOCUTENIbHAS aTOMHAs Macca 3j1eMeHTa. MoseKkyspHast
Macca. OnpezeneHne OTHOCUTEIPHONW aTOMHOM Macchl XMMUYECKUX 3NieMeHTOB 1o Tadnuie /. M. Menneneesa.
HaxosxaeHne 0OTHOCHTENIFHON MOJIEKYISIPHOM Macchl 1O (hopMyIie BEIIecTBa KaK CyMMBbI OTHOCHTEIIBHBIX aTOMHBIX
Macc, COCTaBJISIOIINX BELIECTBO XUMUYECKUX 3JIEMEHTOB.
Maccosas donst snemenma 6 cnosicHom geujecmee. IIoHSITHE O MAaCCOBO# J0JIe XUMUYECKOTO 31eMeHTa (W) B
CJI0’KHOM BEIIECTBE U €€ pacyeT 1o (GopMyIie BEIecTBa.
Yucmeoie sewgecmsa u cmecu. Unctole BeuectBa. Cmecu. I'ereporeHHbie 1 roMOreHHble cMecH. 1'a3000pa3Hbie
(BO34yX, IPUPOIHBI ra3), kuakue (HedTh), TBepAble CMECH (TOPHBIE IOPO/Ibl, KYJIMHAPHBIE CMECH U
CUHTETUYECKHUE MOIOIIINE CPECTBA).
Obvemnas 0oas 2aza 6 cmecu. Onpenenenne oo0beMHON 107 Ta3a (¢) B cmecu. CoctaB aTMOCc(hepHOTO BO3/IyXa U
MIpUPOAHOTO Traza. Pacyer o6beMa 1071 raza B CMECH 10 ero 00beMy 1 Ha000pOT.
Maccosas dons sewpecmsa ¢ pacmeope. MaccoBas 1oJ1s Bemiectsa (W) B pactBope. Konnenrpanus. PactBoputens u
pacTBOpeHHOE BeulecTBO. PacueT Macchl pacCTBOPEHHOT'0 BEIIECTBA [0 MACCE PACTBOPA U MAaCCOBOM J101€
PacTBOPEHHOTO BEIIECTBA.
Maccosas 0onst npumeceti. [IoHATHE O YHCTOM BEIIECTBE U MPUMecH. MaccoBas 1011 mpuMecH (W) B oOpasiie
ucxoaHoro BemectBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO BEIIECTBA MO Macce BEIIECTBA,
COJIEpIKalero OMpeIeIeHHYI0 MaCCOBYIO JOJIO TpUMeceil.
Lemoncmpayuu

« Konnexmus pa3ianyuHbIX BUJIOB MpaMopa U U3AENUi U3 Hero.

+ CMech peuHOTro U caXxapHOIo IIECKa U UX pa3/iesieHHeE.

+ Komnexnust Hedti 1 HEPTETPOTYKTOB.

« Konnekims OBITOBBIX CMECEH.

+ [lnarpamma cocraBa atMmocdepHoro Bo3ayxa. JluarpamMmma coctaBa MpUpPOTHOTO rasa.

+ Komnekuust « MuHepaibl ¥ TOPHBIE TOPOIBI».
Lomawnue onvimoi

« I3yuenune cocraBa HEKOTOPHIX OBITOBBIX U (hapMalleBTUUECKUX TPENapaToB, COIEPKAITINX OMPEICIICHHYIO
JTOJTEO TIPUMECEH.

Ilpakmuuecxas paboma Ne 3. IIpuroToBiaeHUe pacTBOpa C 3aJaHHON MacCOBOM JI0JIEi PaCTBOPEHHOTO BEIIECTBA.
Tema 3. SIBnenus, npoucxoasiime ¢ Bemecrsamu (9 u)

Pa3zoenenue cmeceii. CiocoObl paszziejieHUs: CMecel 1 OYMCTKa BenlecTB. HekoTopbie mpocTenime crocoObl
paszfenieHus cMeceil: mpocenBaHue, pa3felieHue cMecell IOPOIIKOB jKelie3a U cepbl, OTCTauBaHUE, IEKAHTALUS,
HeHTpUPyrupoBaHue, pa3aesieHrue ¢ MOMOIIBIO ASTUTEIILHON BOPOHKH, QuiibTpoBanue. OunbTpoBanue B
naboparopu, ObITY U Ha TTpou3BoACTBE. [loHsaTHE O hUIbTpaTe. AncopOrus.

[Tonsatue 06 axcopOumu u agcopOeHTaX.

AKTHBUPOBAHHBIN YroJib KaK BOKHEHIIINHA aJICOPOCHT.

Y CeTpoiCcTBO NpOTUBOTrasa.

Jucmunnayus, unu nepeconxa. Juctuimnsamnus (meperoHka) Kak npoiecc BblAeJICHHs BEIECTBA U3 HKUAKOU CMECH.
JluctunnupoBaHHas BoJa ¥ 006JacTH ee puMeHeHus. Kpucramnusanus uinu BeinapuBanue. Kpucrammsanus u
BbINIapUBaHUE B Ja00paTOpuu (KpUCTAIIIN3aTOPhI U (ap(opoBbIe YAIKHU A7 BBIMTAPUBAHUS) U IIPUPO/IE.
[Teperonka Hedtu. Hedprenpoaykrsl. @pakiinoHHas meperoHka >KMIKOro Bo3ayxa.

Xumuueckue peakyuu. Y cio8us npomexkanus u npekpaujeHuss Xumuyeckux peaxyuti. XUMHUUECKHUE PEaKIHH KaK
MpoILIeCC NMPEBPALIEHUs OJJHUX BEILECTB B Ipyrue. Y CIOBUS NPOTEKAHUS U PEKPAILICHUS] XUMUYECKUX PEAKIUH.

ConpukocHOoBeHHE (KOHTAKT) BellecTB, HarpeBanue. Katanuzatop. Uuruburop. Ynpasnenue
peakuusAMU TOPEHUS.

Ipuznaxu xumuueckux peaxyui. IIpu3Haku XUMHUUECKUX peaKIUil: ©3MEHEHUe 11BeTa, 00pa30BaHUe 0CaIKa,

pacTBOpEHUE MOJIYYEHHOTO OCaJKa, BbIACICHUE ra3a, MOSBICHUE 3aIlaxa, BbIJACICHUE UM MOIJIONICHUE TEIUIOTHI.
Jlemoncmpayuu

» QunbTp IlloTTa. Boponka broxnepa. YctaHoBka s GMIBTPOBAaHUS MO BAKyyMOM.

« PecniupaTtopHble MaCKU ¥ MapJieBbIE IOBS3KU.

« [IpoTuBOra3s u €ro yCTpoucTBo.

« Komnekuusa «HedTs 1 HeDTEIPOAYKTHI.
Llemoncmpayuonnvle sxcnepumenmol

« Pa3zenenne cMecH MOPOIIKA CEpPhl U KEIE3HBIX ONWIIOK.



« Paznienenne cmecu nopouika cepsl U Iecka.
« Pazgenenue cmecu BOJbI U PACTUTEIBHOTIO Macila ¢ MOMOILBIO JEIUTEIbHON BOPOHKU.
« [TosryueHne TUCTHMIIIMPOBAHHOM BOJBI C MOMOIIBIO J1a00PATOPHON YCTAHOBKH JJISl IIEPETOHKU

JKAJIKOCTEN.

- Pazgenenue cmecu IepMaHraHaTa U Juxpomara Kajlus CIIocooom KpUCTAJIJIM3allvuH.

+ B3aumoeicTBrE JKeJIe3HBIX ONUIIOK M MOPOILIKA CEpbl IIPU HArPEBAHUH.
« [TosydeHnue yriieKucioro rasa B3auMoJICMCTBUEM MpaMopa C KHCIOTOM U OOHapyXEHHE €ro C

BOJIBI IIOMOIIIBIO N3BECTKOBOM

« Karanmutuyeckoe pasnoxeHue nepokcuia Bogopoa (karanuzatop — auokeua mapranna (1V)).
« OGHapyxeHue pacTBOpa MIEJIOYH C MOMOIIBIO UHIUKATOPA.
+ BzaumMoieiicTBue pacTBOpa nmepMaHraHara Kajius ¥ pacTBOpa AUXpOMaTa Kajusi ¢ pacTBOPOM Cyibdura

HaTpHsL.

« B3aumoieiicTBie pacTBopa mepMaHraHara Kajausi ¢ aCKOpOMHOBOM KHUCIIOTO.

« B3aumoieiicTBue xjiopujia jKesae3a ¢ KeJITOM KpPOBSHOM COJIbIO U THAPOKCUIOM HaTpHsL.

« Bzaumoeiicteue ruapokcua xenesa (I11) ¢ pactBopoM CONSTHON KHCIOTHI.

Jlabopamopuvie onvimul

« AncopOuus KyKypy3HbIMH HaJIOYKaMH MapoB MaxXyuuX BEIIECTB.
« MI3yyeHue ycTpoNCTBA 3aKUTAIKHU U TUIAMEHU.

ﬂomaumue onbvlmbsl

. Pa3Z[CJ'I€HI/I€ CMCCHU CYXOT'0 MOJIOKA U pE€YHOTI'O ITIECKaA.
» OTCcTanBaHUE B3BECU ImopoImKa 1A YUCTKU MOCYJbl B BOJC N €€ ACKAHTalUA.

« AfcopOIusi aKTUBUPOBAHHBIM YTJIEM KPACSIIUX BEUIECTB METICH-KOJIBI.
 PactBopenue B Boje Tabnetku acnupura YIICA.

« [IpuroroBneHne N3BECTKOBOW BOJBI U OMBITHI C HEW.

« U3yuenune cocrtaBa CMC.

Ipaxmuueckasa paboma Ne 4. OuncTka NOBApEHHOM COJIHL.

Tema 4. Paccka3sbl no xumuu (34)

Brigaromuecs pycckue yueHble-XuMUKU. JKu3up 1 nestenbHocts M. B. JlomonocoBa, JI. . Menneneesa, A. M.
BbyrnepoBa. MHOT0O0Opa3ne XUMHUYECKUX BEIIIECTB.

MHoroo6pa3ne XUMHUYECKUX PEaKIni.

TemaTn4yeckoe MIAHUPOBAHUE

KosmmuectBo KommaecTBo JJIEKTPOHHbIE

Ne Tema pasnena HacoB KOHTPOJIbHBIX U unppoBLIe

oOpa3zoBare/ibHbIE
MPAKTHYCCKUX pecypebt
1| pabort

1 XUMHS B IIEHTPE 13 IIp/p Nel, Ne2 bu6mmoreka IIOK
€CTECTBO3HAHMSL. K/p Nel https://m.edsoo.ru
2 MaremaTrKa B XUMHHU. 9 IT/p Ne3 bubnuoreka [IOK
K/p Ne2 https://m.edsoo.ru
3 SIBneHUS, MPOUCXOIAIINE C 9 [Ip/p Ne4 bubnuoreka [IOK
BEII[ECTBAMU. K/p Ne3 https://m.edsoo.ru
4 Pacckassl mo xumun. 3 - bubmmoreka IIOK
https://m.edsoo.ru
HUroro: 34 Kip-3,Ilp/p-4 bubmmoreka [JOK

https://m.edso0.ru



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2

IToypo4Hoe mi1aHupoBaHue

n/u

Tema ypoka

Koan4vecTtBo yacoB

KoHTpoabHbIe

Bcero
padoTbI

IIpakTnyeckue
padoThI

Jara
H3Y4YeHUus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcbl

BBoanbrit
nHCTpyKTax 1o Th.
XnMHs KaK 9acTh
€CTECTBO3HAHMUSL.
[Ipenmer xummum.
dusndyeckue Teaa u
BeniecTBa. CBoiicTBa
BCIICCTB.
[IpumeHeHne
BEIIECTB HA OCHOBE

170, ¢
CBOWCTB.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb5
9e

Ha6mronenue kax
OCHOBHOI METOJI
TTO3HAHUS
OKPYKAIOIIETO
MHpa. Y CIOBUS
MIPOBECHUS
HaOJIFOIEHUS.
['unoresa.
DKCIEPUMEHT.
BriBog.
Crpoenue
TJIaMEHH.
JlaGopaTtopus u
000pyIOBaHMKE.

bu6mmorexa [IOK
https://m.edsoo.ru/00adb6
b6

[IpakTuueckas
pabora

Ne 1l

«lIpaBuna
TEXHHUKH
0€301acCHOCTH
pu pabote B
KaOWHETe XUMUHU.
3HaKOMCTBO C
J1a00paTOPHBIM
o0opyaoBaHHEM:
YCTPOUCTBO,
Ha3Ha4YeHHeE,
MIPUEMBI

oOparteHusD.
HMuctpykrax mo Th.

bubnuoreka [IOK
https://m.edsoo.ru/00adb?
e2

IIpaxTrueckas
pabora

Ne 2
«Habmoznenue 3a
ropsIIen CBEYOi.
YerpoitctBo u

paboTa CIUPTOBKUY.
HMuctpykrax o Th.

bubmuoreka IIOK
https://m.edsoo.ru



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2

5 MopenupoBaHue. Bbubmuoreka IIOK
https://m.edsoo.ru
XUMHAYECKUN

6 3IEMEHT. bubmmoreka [IOK
D Y ———— https://m.edsoo.ru
XuUMHYECKUE
(hOpMYIIBI BEIICCTB.

7 Xumus u pu3ukKa. bubnuoreka [IOK

https://m.edsoo.ru

8 ArperarHble bubnuoreka [IOK
COCTOSIHHS BELECTB. https://m.edsoo.ru

9 Xumus u reorpadusi. bubnuoreka [IOK

https://m.edsoo.ru

10 XuMus 1 OMOJIOTHS. bu6mmoreka [IOK

https://m.edsoo0.ru

11 KauecTBenHbIe bu6mmoreka [IOK
peaKIuy. https://m.edsoo.ru
PacriosnaBsanme
BEIIECTB
C IIOMOIIIBIO
KauyeCTBEHHBIX
peaKui.

O0o001IeHEe U

12 CACTEMATH3alHU bu6mmorexa [IOK
3HAHUH I10 TEME https://m.edsoo0.ru
«XUMHS B
LIEHTpE
€CTECTBO3HAHHUS
»,

13 Kontponbhas pator] bubnuoreka [IOK
a https://m.edsoo0.ru
Nel «Xumusa B
LIEHTpe
€CTECTBO3ZHAHHUSIY.

14 OtHOcUTeNnbHASA bubmuoteka [IOK
aTOMHAS U https://m.edsoo0.ru
MOJIEKYJIIpHAs
Macca.

MaccoBas nonsd

15 XAMHUYECKOTO bub6mmoreka IIOK
JJIEMEHTA B https://m.edsoo0.ru
CJIO’KHOM BEILIECTBE
U ee pacyer 1o
bopmyne
BEIECTBA.

16 Ywucrele BemecTsa u Bu6miorexa [IOK
IQMGCH' https://m.edso0.ru

€TepOTEeHHBIEC U
TOMOTEHHEIE CMECH.
O0beMHas 101t
rasa B CMECH.

17 CocraB bubmuoreka [IOK
aTMOC(EpHOTro https://m.edsoo.ru
BO3/yXa U

MIPUPOJIHOTO Ta3a.
Pacuyer 0Obema

J0JI I'a3a B



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2

CMECH IIO0 €TI0

00BbeMy 1 Ha00OpOT.

18

MaccoBas gois
BEIIECTBA B
pacTtBope.
KonuenTpanus.
PactBopuTens n
pacTBOpEHHOE
BemecTBo. Pacuer
MaccChl
PacTBOPEHHOTO
BEIIeCTBa IO Macce
pacTBopa u
MacCcoBOI JI0JIe

PacTBOPEHHOTO
BEIIECTBA.

bu6mmoreka [IOK
https://m.edsoo.ru

19

[TpakTuueckas
pabora

No3
«IpuroroBnenue
pacTBopa ¢
3aJaHHOM MacCOBOU
noJjen
PacTBOPEHHOTO
BEILIECTBAY.

HNucTpykTax
o Th.

bubmmoreka [IOK
https://m.edsoo.ru

20

ITousarue o yncToM
BEIIECTBE U
MIPUMECH.
MaccoBas nois
puMecH B 00pasiie
HCXOJJHOTO
BEIIECTBA.
OcHoOBHOE
BelecTBo. Pacuer
MAacchbl OCHOBHOTIO
BEIIECTBA IT0 Macce
BEIIECTBA,
COJICPIKAIIIETO
OTPEJICIIEHHYIO

MaCCOBYIO JIOJIIO
TIPUMECEH.

bu6mmoreka IIOK
https://m.edsoo.ru

21

O06o01enue u
CUCTEMAaTHU3aLIUA
3HAHWMU, PELICHUE
3a1a4 U
YIPAKHEHUM 110

TeMe
«MaremaTtuka B
XUMHN.

bubmmoreka IIOK
https://m.edsoo.ru



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2

KoHnTponbsHas

bub6mmoreka [IOK

22 Rggom https://m.edsoo.ru
«Maremaruka B
XUMHI.

23 Paznenenue cmeceid. bub6mmoreka [IOK

https://m.edsoo.ru
@uiIbTPOBAHUE B

24 | mabGoparopuu, ObITY EE@I}//I/OTG? LOK
Y Ha MPOU3BO/ICTBE. pS.//mM.edso0.ru
Ilousarue
0 (usTpare.

o5 AscopOuus. Bu6muorexa [IOK
Tlonsue 06 https://m.eds00.ru
azcopOIu U
ancopOeHTax.

26 Hucrnmmsiis, bu6mmoreka [IOK
KpuCTaJlIN3aluns U https://m.edsoo.ru
TeperoHKa.

[IpakTnueckas

27 | pabora bu6mmorexa [IOK
No 4 «OurcTia https://m.edsoo.ru
ITIOBAPEH-HOM COJINY.

NHcrpykTax
mo Th.

8 XuMudeckue bubmmoreka [IOK
peaKIyu https://m.edsoo.ru

29 [Tpusnaku bubnuoreka [HOK
XUMHIYCCKIX https://m.edsoo0.ru
peakimi
O6o06menue u

30 CHUCTEeMaTHU3alus bubnuotexa [IOK
3HAHMI 110 TEME https://m.edsoo.ru
«SIBenus,

MIPOUCXOISAIINE C
BEIIIECTBAMU.
KonTposbnas

31 | pa6otaNe 3 o bubnuoreka [IOK
TeMe «IBIIeHAA, https://m.edsoo0.ru
MIPOUCXOISAIINE C
Bellle-

CTBaMU».

Brigaromuecs

PYCCRHE — yHCHRIC: bubnuoreka [IOK
32| xummx, https://m.edsoo.ru

Kuzup u

JIesITeNbHOCTh M.

B. JlomonocoBa, /I.

H. Menpeneena,

A. M. byrneposa.

33 Msoroo6pasue bubnuorexa [JOK
XUMHUYECKHUX https://m.edsoo.ru
BEIIIECTB.

34 Msoroo6pasue bubnuoreka [JOK
XUMHUCCKUX https://m.edsoo.ru

peaKuui.
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OBILEE
KOJIMUECTBOYACOB| 34 3 4
I10 TIPOTPAMME

YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

o [abpuensn O. C., Ocmpoymos U. I'., Axnebunun A. K. «Xumusi. BBomHBIH Kypc. 7 Kllace» .- yaeOHOe
ocooue JITsl yJaruxcsl.

- M.: Jlpoda.

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

o [aopuensan O.C., llunapesa I''A. Xumusi: MeToaudeckoe ocoOHe K MPOIMeIeBTHIECKOMY KypCy
«Xumust. BBonHbI Kype. 7 kmacey. - M.: [lpoda (npoepamma, memamuueckoe nianuposarue,
pexomenoayuu).

e [IpoekTHas nesTenbHOCTh yu-ca. Xumus.: H. B. Hlupmmna, Boarorpan, Yunrens,2007 r

HUDPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://him.1september.ru/ I'azera "Xumus" u cait mis yaurens "5 umy

Ha ypok xumun" http://www.openclass.ru/ caiir o6pa3oBaTebHbIIH

OTkpsiThiit Kiacce  http://pedsovet.su/ caiir [Texcoser.py ( mpe3eHTanuu,
paspabotku) http://www.zavuch.info/ caiit 3aByd.undo

http://www.uroki.net/ Bce mis yuurens Ha caiite YpOKH.HET
http://www.rusedu.ru/subcat_37.html apxuB yd4eOHBIX IPOrpaMM U MPE3CHTAIHI
PycEny http://ru.wikipedia.org/wiki/3arnaBHas_crpanuiia Bukunenus Ha
pycckom si3bike http://window.edu.ru/ Eaunoe okuo J{octym Kk 006pa3oBaTeIbHBIM
pecypcam http://festival.1september.ru/ ®ecTuBajp megaroruyecKux uaei
«OTKpBITEII ypok» http://www.uchportal.ru/ Yaurenasckuii moprai
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0ggq0g24jma6ft8rr135 komnexims pepepatos ms yuammxcs



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/%D0%97%D0%B0%D0%B3%D0%BB%D0%B0%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
http://window.edu.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135
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