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MNOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «BBeneHHE B XHUMHIO» SIBISCTCS MPOIMEIECBTUYCCKUM W SBISETCS
ABTOHOMHBIM I10 OTHOIIICHHIO K 0053aTeIbHOMY KypCy OCHOBHOM 1TKOJIbI. OCHOBHBIE 11€JTH Kypca:
MOATOTOBUTh YYAlIUXCS K W3YyYEHUIO HOBOTO Yy4eOHOro  mpeaMera «XUMHS»;, CO3/aTh
MMO3HABATEIPHYI0 MOTHBAIMIO K W3YYCHHIO y4eOHOTO mpeaMera «XuMus»; cPopMHUpPOBATH y
IIKOJIbHUKOB Ha MPOIEAEBTUYECKOM YPOBHE JIMYHOCTHBIE, METANPEIMETHBIE U IPEIMETHBIC
IJIAaHUPYEMbIC PE3YJIbTaThl; Pa3BUTh PACUYETHBIE M SKCIEPUMEHTAJIbHBIE YMEHHUS Yy4alllUuXcCsl.
[IponeneBTHYECKHIA KypC XUMUU HOCUT OOIIEKYIbTYPHBIN XapaKTep.

PabGouass mporpamma Kypca paspaboTaHa Ha OCHOBe aBTOpckoi mporpammbl O. C.
["aGpuensna.

Ha u3ydenue nponeaeBTH4ecKoro Kypca XuMuu OTBoAUTCs 1 4 B Hezento, Bcero 34 u.

COJEPKAHUE

1. Xumuf B leHTpe ecTeCTBO3HAHHUS.

XuMHA KakK 4acThb ecrecTBo3HaHudA. IIpeamer xumum. B3anMooTHOLIEHUS YeloBEKa U
okpyxaromero mupa. Ilpenmer xumuu. ®Pusznueckue Tena u BemiecTBa. CBOHCTBa BEIIECTB.
IIpumeHeHne BenleCTB HA OCHOBE UX CBOMCTB.

Halnrogenne M 3KcnmepMMEHT KaK MeTOAbl HM3yYeHHSl eCTeCTBO3HAHUSI M XHMHH.
VYcnoBust mnpoBeneHus HaOmogeHus. l'mnoresa. OxcnepumeHT. BeiBox. JlaGopatopus u
obopynoBanue. CTpOCHHE IIJITAMCHH.

IIpakTnyeckue padoThl
1. 3nakoMmcTBO C JlabopaTopHBIM 000pyaoBaHueM. [IpaBuiia TeXHUKH OE30TTACHOCTH.
2. Habmonenue 3a ropsieil cBeuoid. Y cTpOHCTBO U pab0OTa CIUPTOBKH.

MopaeaupoBanne. Mogenb. OcoOeHHOCTH MOAETUpPOBaHMA B reorpaduu, ¢U3MKE,
Oouosioruu. Monenu B Ouonoruu. Mymsxku. Monenu B dusuke. DnekTpodopHas MallMHa.
I'eorpaguueckue mozgenu. XUMHYECKHE MOJENM: MpeAMETHble (MOJENIM aToMa, MOJEKYII,
XUMUYECKHX U MPOMBIIUIEHHBIX POU3BOJICTB), 3HAKOBBIE, UJIM CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB,
(hopMyJIbl BEIIECTB, ypaBHEHUS PEAKIINA).

Xumuueckue 3HaKU U GopmyJibl. XumMuueckuii anemMenT. Ix 0603HaueHue, mpon3HOIIECHHE.
Xumunyeckue ¢Gopmyisl BemecTB. IIpocTeie u cnoxHble BemecTBa. MHaeKchl U KO3 (QUIIMEHTHI.
KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTaB BELIECTBA.

XuMus U (pU3MKa. YHUBEPCAIBHBIA XAPAKTEDP MOJOKEHUM MOJIEKYJIAPHO-KMHETHYECKOU
teopun. [ToHATHS «@TOM», «MoOjekyina», «uoH». Crtpoenue BemiectBa. Auddysus. bpoyHosckoe
nsuxkenne. Kprucramiueckoe coctosiHue BeniecTBa. Kpucrannnyeckue peneTky TBepAbIX BEIIECTB.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

ArperaTHble cocTOsiHMA BemecTB. Ousnueckre U XUMUUYecKue sBieHus. ['a3000pasHeble,
KHJIKHME U TBEpJIble BelecTBa. AMOpP(HbIE BELECTBA.

Xumus u reorpadus. Ctpoenue 3emiu: sSApo, MaHTHs, Kopa. Jlutochepa. Munepansl u
rOpHbI€ TOpoAbl. MarMaTuueckue u ocajiouHble (HEOPraHUYECKUE U OPraHUYECKHUE, B TOM YUCIE U
TOPIOYNE) TTOPOJIBI.

Xumusa ¥ Ouosiorusi. XMMUYECKHIl COCTaB JKMBOM KJIETKU: HEOpraHmdeckue (Boja Hu
MUHEpaJIbHbIE COJIM) M OpraHudeckue (OENKH, >KUpPBI, YIJIEBOJAbI, BUTAMUHBI) BEIIECTBA.
buonorudeckas pons Boabl B )kUBOH kieTke. @oTocunTe3. Xnopoduul. buonornyeckoe 3HaueHue
KHUPOB, OETIKOB, 3(PUPHBIX Mace, YIJIeBOJAOB U BUTAMUHOB ISl )KU3HEIEATEIIbHOCTH OPraHU3MOB.



KauecTBeHHble peakniun B XuMuHu. Pacnio3HaBaHue BEIIECTB C MOMOIIbIO KA4€CTBEHHBIX
peakuuii. AHanTUTUYeCKui curHai. OnpenensieMoe BEIIECTBO U PEaKTUB Ha HETo.

2. MaremaTnka B XUMHH.

OTHocHTe/IbHBIE ATOMHAsi M MOJeKYyJsApHassi Macchl. OrpezaelieHue OTHOCHUTEIbHOU
aTOMHOM MacChl XHMMHYCCKMX »djJeMeHTOoB 1o Ttabmmme J[. WM. Mengeneea. Haxoxxaenue
OTHOCHUTEIILHOW MOJIEKYJISIPHOW MaccChl 10 (popmyIie BemecTBa Kak CyMMbI OTHOCUTEIIBHBIX aTOMHBIX
MAaccC, COCTABJISIIOIINX BEIIECTBO XUMUYECKUX JIEMEHTOB.

MaccoBas 10151 371eMEeHTa B CJI03KHOM BellleCTBe, e¢ pacueT 1o popmysie BemecTna.

Yucrble BelllecTBAa U cMeCH. | eTeporeHHble 1 roMoreHHble cmecH. ['a3oo0pasHbie (BO3ayX,
NPUPOJHBIN Ta3), xkuakue (HedTh), TBEpHble cMecH (TOpHBIC MOPOAbI, KyJUHApHBIE CMECH H
CUHTETUYECKHE MOIOIIINE CPEJICTBA).

O0bemHass goss raza B cMmecu. Omnpeznenenue o0ObeMHON Jonu rasa B cmecu. CocraB
aTMocdepHoro Bo3ayxa u npupoanoro raza. [lousrue o I1JIK. Pacyer o6bema mosm raza B cMecu 1o
ero o0beMy U Ha00OPOT.

MaccoBasi 10,11 BemecTtBa B pactBope. Konuenrpanus. PactBopuTens U pacTBOpeHHOE
BeIleCTBO. Pacuer Macchl pacTBOPEHHOTO BEIIECTBA IO Macce€ pacTBOpa M MacCOBOHM J10Jie
PacTBOPEHHOIO BELIECTBA.

MaccoBas 10151 npuMeceii B 00pa3ile HCX0HOr0 BelecTBa. [[oHsATHE O YMCTOM BElIECTBE
u npumecu. OCHOBHOE BelIECTBO. PacueT Macchl OCHOBHOTO BeIIECTBa IO Macce BEIIEeCTBa,
CoJIep Kalllero ONPeeICHHYIO MAaCCOBYIO JIOJII0 IPUMECEH.

THnbI pacyeTHBIX 3a0a4:

1. Pacuer MaccoBO# OJIM XUMHYECKOTO JIEMEHTA IO POPMYJIe CIIOKHOTO BEIIECTBA.
2. Pacuer oObema J07u Ta3a B CMECHU IO ero 00beMy U Ha000POT.
3. Pacuer wMmaccel pacTBOPEHHOTO BEIIECTBA IO Macce€ pacTBOpa W MAacCOBOH JIone

PacTBOPEHHOIO BELIECTBA.

4. Pacuer macchl OCHOBHOT'O BEIIECTBAa IO MAacCe BEIECTBA, COJEPXKAIIETO OIPEIACICHHYIO

MacCOBYIO JIOJIO TPUMECEH.

3. SIBJeHMs, NPOUCXO/siIIME C BelleCTBaMM.

Pa3nesienune cmeceii. CriocoObl paszieneHuss cMeced M ouucTka BemiecTB. IIpocenBanue,
paszieneHne cMeceil MOPOIIKOB JKejle3a U Cepbl, OTCTaUBaHUE, JACKaHTAlMs, LEHTpU(yrupoBaHue,
pazesieHre ¢ MOMOIIbIO JAENUTENbHON BOPOHKH, (puiibTpoBaHue. OuibTpoBaHue B JabOpaTopuu,
ObiTy M Ha mnpousBoicTBe. Ilonstue o ¢unbrpare. Ancopbuusa. Ilonsrtue o6 ancopbuuu u
azcopOeHTax. AKTUBUPOBAHHBIN Yrosib Kak Ba)KHEHWIINM aacopOeHT. YCTpoWCTBO MpPOTHUBOrasa.
Crnoco0bl OYHUCTKH BOJBL.

JucTH/IIAMSA, WIN NeperoHKa, Kak IpOoLEecC BBIIEIECHUS BELIeCTBa U3 KMJIKOM CMECH.
JlucTuinpoBaHHas Boja M obOjacTu ee mnpuMeHeHMs. Kpucramnuzanuss M BbIIapUBaHHE B
naboparopun (KpuCTauIM3aTOphl U (hapPopoBbIE YALIKK JUIS BbIIapUBaHUs) U npupoje. [leperonka
HedTHn. Hegrenpoaykrel. @pakiimoHHas eperoHKa *HJIKOT0 BO3IyXa.

XuMHYecKHe peakuu. Y cJI0BUS MPOTEKAHUS U NMPeKPalleHusi XHMHYeCKUX peaKkuui.
XHWMHYECKHE peaKLUU KakK MPOLECC NPEBpALIEHUs OAHMX BEIECTB B Apyrue. CONnpuKOCHOBEHHE
(xoHTaKT) BeulecTB, HarpeBaHue. Katanuzarop. Uuruburop. YnpasieHue peakiusiMu TOPEHHUSL.

IIpu3Haku XMMHMYECKUX peaKkuMii: u3MEHEeHHe 1BeTa, 00pa3oBaHHe 0CaJKa, paCTBOPEHUE
MIOJyYEHHOT'0 OCaJIKa, BIJEIICHHE I'a3a, OABICHHUE 3allaxa, BhIJEICHHE WIN TIOMJIOIEHHE TEIIOTHI.

IIpakTnyeckune padoTsl.

1. TlpuroroBieHue pacTBoOpa ¢ 33JaHHONH MaccOBOM /10JIei pacCTBOPEHHOI'O BELIECTBA.
2. OuHcTKa IOBAPEHHOM COMH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI

JInyHOCTHBIE pPe3yJIbTAThI

JIM9HOCTHBIE PEe3yabTaThl OCBOCHUS MPOTPAMMBbI OCHOBHOT'O OOIIET0 00pa30BaHUS JTOCTHTAIOTCS
B X0JI¢ 00y4YeHHsI XUMUU B €IUHCTBE Y4EOHON 1 BOCIIUTATENbHOM fAesiTenibHoCTH. Opranusanuu B
COOTBETCTBUU c TPAAUITHOHHBIMU poCCHIICKUMHU COIIMOKYJIbTYPHBIMU u
JyXOBHO-HPABCTBEHHBIMHU I[IEHHOCTSIMHU, TNPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMu
MOBEJCHUS H CIIOCOOCTBYIOT TIpOIlECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHS U COIMATU3AINN
oOyJaronmxcs.

JIM9HOCTHBIE PE3yNBbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:
Ilampuomuueckozo éocnumanus

1) 1ECHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPHUECKOMY W HAy4YHOMY
HACJIEIUI0, MOHMMAHUS 3HAUYEHUs XUMHYECKOW HAyKHu B JKH3HU COBPEMEHHOr0 OOIEeCTBa,
CIIOCOOHOCTH BIIQJICTh JOCTOBEPHON HH(POpPMAIUECH O MEPEAOBBIX JOCTHUKCHHSIX M OTKPBITHUSIX
MHPOBOM M OTEUECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTU B HAayYHBIX 3HAHUSX 00 yCTpOMHCTBE
MHpa U 00IIECTBa;

I'pasicoanckozo eocnumanus

2) TpPEACTaBICHHS O COLMAIbHBIX HOpPMax MW IMpaBWIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJIJIEKTUBE, KOMMYHHKaTHUBHOM KOMIIETEHTHOCTHU B 00IIECTBEHHO MOJIC3HOM,
y4e0HO-HCCIIeIOBATEIIbCKOM, TBOPUYECKON M IPYTHX BUAAX JEATEIHHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HOil COBMECTHOW MAESITETbHOCTH NPHU BBINOJHEHUH Y4E€OHBIX, MO3HABAaTEIbHBIX 3ajad,
BBITIOJIHCHUM XUMHYECKUX SKCIEPUMEHTOB, CO3/JaHUHM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHHUIO ¥ B3aUMOIIOMOILM B IMPOLIECCE ITON y4eOHOW AESITeNbHOCTU; TOTOBHOCTU
OIICHUBATH CBOE MOBEICHHE U ITOCTYIKU CBOMX TOBAPHIIIECH C O3 HPABCTBEHHBIX U MIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

Ilennocmu nayunozo nosnanusn

3) MHPOBO33PEHYECKUX  MPEIACTABICHUI O  BEIIECTBE M  XMMHYECKOW  pEeaKi[vu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH W COCTABISAIONIMX OCHOBY JJisi
MMOHUMAaHUS CYITHOCTH HAYYHON KapTUHBI MUPA; IPECTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPOJII, B3AUMOCBSI3SIX UEJIOBEKA C MPUPOIHONU CPEOH, O POJIM XMMHUHU B TTO3HAHUU
3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEIbHBIX MOTHBOB, HAMPABICHHBIX Ha TOJy4YEHHE HOBBIX 3HAHUN MO XUMHH,
HEO0OXOIUMBIX JJIsi O0BSICHEHHS Ha0JII01aeMbIX MTPOLIECCOB U SBICHUM;

5) mo3HaBaTeNbHOM, WHPOPMAIMOHHOW W YUTATEIbCKOW KYJIBTYPHI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITENTLHOM pPabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpaTypoH, JOCTYIHBIMHU
TEXHUYECKUMH CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYYEHHIO M TMO3HAHHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CITOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHONW M HCCIIEIOBATEIBCKONU JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHS O0Oy4YEHUS B AajbHEHIIIEM;

Dopmuposanusn Kyiabmypol 300p06bs

7) OCO3HaHHsI IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBIA 00pa3 >KW3HU, OCO3HAHMS TOCICACTBUH W HENPUITHS BPEIHBIX TMPUBBIYEK
(ymotpebneHuss aikoroiis, HApPKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOIIOJIEHUS TPaBUI
0€30MacHOCTH MPU 0OpaIEHNH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M peaTbHOM KH3HU;
Tpyooeozo éocnumanus

8) wuHTepeca K MPAKTHYECKOMY M3YYEeHHUIO MPOPECCHil U Tpy/a pas- JUIHOTO Poja, YBaKEHHE K
TPYJy U pe3yibTaTaM TPYA0BOM I€ATEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHUN 1O XHWMHH, OCO3HAHHOTO BHIOOpAa WHAMBUIAYATbHONH TPACKTOPUU TIPOJOJIKEHUS
o0Opa3oBaHHs C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX



MHTEPECOB U TOTPEOHOCTEH; yCHemHOW npodecCHOHANBHON JesITeIbHOCTH M Pa3BUTHSA
HEO0OXOJIMMBIX YMEHHUI; TOTOBHOCTh aJalITUPOBATHCS B MPO(ecCHOHAIBHOM cpejie;
DKonocuueckozo0 60CRUMaHUs

9) 9KOIIOTHYECKH IIEIECO00Pa3HOr0 OTHOMICHHS K MPHUPOJE KaK MCTOYHHKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMSI, IOHUMAHUS IIEHHOCTH 3JJ0POBOrO0 M 0€30macHOro odpasa >KU3HH,
OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (U3UYCCKOMY M IICHXHYECKOMY 30POBBIO,
OCO3HAHUS IICHHOCTH COOJIFOICHUS TPaBUI OE30MACHOTO MOBEACHUS TPU pabOTe C BEUIECTBAMHU,
a TaKKE B CUTYAIUAX, YIPOXKAIOIINX 370POBbIO M KU3HHU JIFOICH;

10) crocoOHOCTH MPUMEHSTh 3HAHHUSI, TOJIyd4aeMble ITPU M3YUCHUN XUMHH, [T PEIICHUS 3ajad,
CBSI3aHHBIX C OKPYKAOIIICH MPH- POIHON CPEIOH, MOBBIIICHHUS YPOBHS SKOJIOTHUECKOMN KYJIbTYPHI,
OCO3HAaHUS TTI00aTHHOTO XapaKTepa KOJOTHIECKIX MPOOIIEM U IMyTeH UX PEIICHUS TOCPEACTBOM
METOJIOB XUMHHU;

11) 5KOJIOTHYECKOTO MBINUICHUS, YMCHHS PYKOBOJICTBOBATHCS MM B IO3HABATEJILHOM,
KOMMYHHKATHBHOM U COLIMATLHOM MPAKTHKE.

MeTanpeaMeTHble Pe3yJbTAThI

B cocraBe wMeranpenMeTHBIX pe3yJabTATOB BBIACIAIOT 3HAYMMBIE I (popmMupoBaHUs
MHPOBO33pEHHUs OOIIEHAYYHbIE TIOHATUA (3a- KOH, TEOpUSsl, MPUHIUI, TUNOTe3a, (HaKT, cucrema,
MPOIIECC, IKCHEPUMEHT M AP .), KOTOPHIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
MpeaMETax M MO3BOJISIIOT Ha OCHOBE 3HAHWK M3 3TUX IIPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
LIETIOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJIbHBIE Y4eOHBbIC NEHCTBUs (ITO3HABATEJIbHBIC,
KOMMYHHUKATHUBHBIC, PETyIATHBHBIC), KOTOpble oOecrneynBaroT (HOpMHpPOBaHHE TOTOBHOCTH K
CaMOCTOATEILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO YUeOHOM ACSITEIHHOCTH .
MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHSI 00pa30BaTEIbHON MPO- TPAMMBI [0 XUMHUH OTPaXKaIOT
OBJIQJICHUE YHUBEPCAIbHBIMU IM03HABATEIbHBIMU JICUCTBUAMH, B TOM YHUCJIE:

Bazoevimu nozuueckumu oeticmeuamu

1) yMeHHEM HCIOJb30BaTh MPUEMBI JIOTHYECKOTO  MBIIUICHHS TNPH OCBOCHMHM 3HAHUM:
PacKpbIBaTh CMBICII XMMHUYECKUX MOHITHIA (BBIACNIATH UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATh
B3aUMOCBS3b C JIPYTUMH TIOHSTHSIMH), UCIOJI30BaTh IMOHATUSA I OOBSICHEHUS OTIEIbHBIX
(hakTOB U SBJICHMIL; BEIOUPATh OCHOBAHUS U KPUTEPUH IS KIacCU(PHUKAIIMN XUMUYECKHIX BEIIECTB
U XUMHYECKUX PEaKIMil; YCTaHABIMBATh NMPUYUHHO-CIEJICTBEHHBIE CBSI3M MEXIYy OOBbEKTaMu
W3YYEHUS, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 10 AHAIOTHH);
JIeaTh BBIBOJIBI M 3aKITIOUCHUS

2) yYMEHHEM MPUMEHSATh B MPOIECCe MO3HAHUS MOHATHs (MPEIMETHBIE M METanpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIOJIb3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIUPOKO
MpUMEHsIeMbIEe B XUMHUU MOJIeJIbHbIC MPEICTABICHUS — XUMUYECKHH 3HaK (CUMBOJ DJIEMEHTA),

xumuueckas ¢GopMyllia UM ypaBHEHHME XHMHUYECKOW peakluu — T[pu  pelIeHUu
y4eOHO-TI03HABaTEIbHBIX 3a/la4; C Y4ETOM HTUX MOJENBHBIX MPEJCTABICHUN BBIABIATH U
XapaKTepU30BaTh CYILECTBEHHbIE MPHU3HAKU M3yYaeMbIX OOBEKTOB — XHMMHUYECKUX BELIECTB U

XUMHUYECKHUX PEaKIUi; BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aeMbIX MPOLIECCAX U SBIICHUSX; MpeEIaraTh KPUTEPUU JUIsl BBISBICHUS
ATUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIT; CAMOCTOSTENTFHO BEIOMPAThH CIIOCO0 pelieHust yueOHOH
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIEHUS, BRIOUpATh HAN00JIee MOIXOISANTNHN ¢ YIETOM
CaMOCTOATENIbHO BbIICJICHHBIX KPUTEPUEB);

bazoevimu uccieooeamenbckumu 0elicmeuamu

3) yMEHHEM HCIOJb30BaTh MOCTABJICHHBIC BOMPOCHI B KAueCTBE WHCTPYMEHTA IO3HAHUS, a
TaK)k€ B KaueCTBE OCHOBBI i (OPMUPOBAHUS THUIIOTE3Bl IO TIPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKIACHUM;

4) mnpuoOpeTeHHEe OMbITa IO IUTAHWPOBAHHWIO, OPTaHHM3alMd W IPOBEACHUI0 YUYECHHUYECKUX
IKCIIEPUMEHTOB: YMEHHE HaOII0JaTh 32 X0JI0M IPOIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBATH €r0



pe3ynbTat, (opMyIHpOBaTh O00OOLICHHS W BBIBOJBI IO pe3yiabTaTaM IPOBEIAEHHOTO OIIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUYET O MPOAETIaHHOM padoTe;

Pabomoii ¢ ungpopmavueii

5) yMmeHHeM BHIOUpATb, AHATU3UPOBATH K HHTEPIIPETUPOBATH UH- (DOPMALIUIO PA3TUYHBIX BHOB
1 GOpM IPEICTABICHHS, OTYyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAst TUTepaTypa
XUMHUYECKOI'0 COZIepKaHMsl, ClIpaBOYHbIE T0cOOUs, pecypchl IHTepHeTa); KpUTUYECKH OLIEHUBATh
MPOTHBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHHEM NPUMEHSThH Pa3IMYHbIC METOIBI U 3aIPOCHI IIPH T10- KCKE B 0TOOpe HH(POPMALIUH U
COOTBETCTBYIOILINX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHUS y4eOHBIX U MO3HABATEIbHBIX 33a4
OIIpeIeIEHHOTO THUIIA; npuobpereHue OIbITA B obsacTtu UCIIOJIb30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBNAJEHHE  KYJIbTYPOHl  aKTHBHOTO
UCIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHUCTEM; CaMOCTOSATEJIBHO BbIOMPATh ONTHUMAJIbHYIO
¢dopmy mpencraBieHuss UHGOPMAIMM M WLTIOCTPUPOBATH pPELIaeMble 3aJa4d HE- CIOKHBIMHU
cXeMaMM, AMarpaMMaMH, IpyruMu ¢popmamMu rpaduKu U UX KOMOMHALMSMU;

7) yMEHHEM HCMOJIb30BaTh W aHAIM3MPOBATH B MPOIECCe YYEOHOW M HCCIIECI0BATEIbCKON
NesTeIbHOCTH HHPOPMALIMIO O BIMSHUM IPOMBIIUIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KaroLEen IPUPOJHON Cpebl;

Ynueepcanvnvimu kommynukamuenvimu oeiicmeuamu

8) yMmeHueM 3a7aBaTh BONPOCHI (B XOJIC AUAJIOTA /WU JJUCKYCCUH) TI0 CYIIECTBY 00CYXKIaeMOit
TeMbl, JOPMYIUPOBATH CBOU MPEAJIOKEHHUS OTHOCUTENIBHO BBIIIOJIHEHUS NPEATIOKEHHOH 3a/1auH;
9) mnpuoOpeTeHKE OMbITa MPE3CHTAIMH PE3YJIbTATOB BBIMOIHEHUSI XUMUYECKOTO IKCIICPUMEHTA
(maboparopHoro ombita, 1a00paTOPHON PAOOTHI IO MCCISIOBAHUIO CBOWCTB BEILECTB, yIEOHOTO
MIPOEKTA);

10) 3auHTEepecOBaHHOCTh B  COBMECTHOW CO  CBEPCTHHKAMH  [IO3HABATENBHOW U
MCCIIEIOBATENILCKONW JIEATENBHOCTA TIPU PEIICHHH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éTa
O0IIMX HMHTEPECOB U COIJacoBaHMs MO3MLUH (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAHHALIMSI COBMECTHBIX JEHCTBUM, ONpeieIeHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITTOJTHCHHOM pabOTHI U JIp .);

Ynueepcanvnvimu pecynamuenvimu oeiicmeuamu

11) yMeHHEM caMOCTOSTEIBHO OMPEICIATh 1IEH JACITENbHOCTH, IIaHUPOBAaTh, OCYIECTBISTS,
KOHTPOJMPOBaTh MU TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HauOonee HS(QeKTUBHbIE CMOCOObI pelleHuss Y4YeOHbIX W IO3HaBaTENIbHBIX 3a- Jiad,
CaMOCTOATENIBHO COCTABJIITh WJIM KOPPEKTUPOBATH NPEJIOKEHHBIA QJITOPUTM JEHCTBHU IIPU
BBIMOJIHEHUH 3aJlaHUi ¢ Y4ETOM IOJyYeHMsS HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaX —
BELIECTBAaX U PEaKIMIX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOIO PE3yJIbTaTa 3a- SIBJICHHOM 11e1H;
12) yMeHHeM UCIOIb30BaTh U AHAIU3UPOBATh KOHTEKCTHI, IPE/JIaraeMbie B YCIIOBUH 3aaHH.

IIpenmerHbie pe3yabTaThl

[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIUXCS CIEAYIOIUX YMEHUI:
1) packpblBaThb CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHIA: aTOM, MOJEKyla, XUMHYECKHI
AJIEMEHT, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OIHOPOAHAST M HEOJHOPOJIHAs),
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJISIpHAs Macca, MaccoBasl JOJs XHMHUYECKOTO JIEMEHTa B
COETMHEHUH,

2) WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX MOHSATHIA U IPUMEHSTh 3TH ITOHSTHS
MIPU ONTUCAHHUH BEILECTB;

3) HCIoIB30BaTh XUMHUYECKYIO CHMBOJIMKY Ul COCTaBIICHHS (POPMYJT BELIECTB U ypaBHEHUIM
XUMHYECKUX PEAKIIUI;

4) BBIYHCIATH OTHOCHTEIIFHYIO MOJIEKYISIPHYIO MacCy BEIIECTB; MACCOBYIO JOJII0 XUMHUYECKOTO
3JIeMeHTa 1o (hopMyIie COeTMHEHNS; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;



5) HpI/IMeHﬂTB OCHOBHBIC OHepaLII/II/I MBICHHTCHBHOfI JACATCIIPHOCTH — aHaJIu3 M CHHTC3,
CpaBHEHHE, O00O0OIIEHHe, CHUCTEMAaTU3aINI0, KIacCU(HUKAIMIO, BBIIBICHUE MPUIUHHO-

CJIEICTBEHHBIX CBSI3€M — JJIsI M3Y4YEHUS CBOMCTB BEIIECTB; €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HaONIO/IeHHWe, W3MEpPEHUEe, MOJCIMPOBAHUE, OJKCHEPUMEHT (peasibHbIl U
MBICJICHHBIN );

6) cuemoBaTh MpaBUIIaM MOJIb30BAHUS XMMHUYECKOMN MOCY/I0H 1 JIaOOpaTOPHBIM 000PYI0BaHHEM,
a TaKXke MpaBUJIaM OOpaIeHHS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSIMU 10 BHITIOJTHEHHIO
71a00PATOPHBIX XUMUUECKHX OIBITOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

HaumeHoBaHue pa3jiesioB M TeM

KoaudecTBO 9acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/l Kourpoabnbie IIpakruueckue
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bubmuoreka [{OK
1 XuMus B UEHTPE €CTECTBO3HAHUSA 16 2 https://m.edsoo.ru/7f41837¢
Bubmumorexa POIII
2 M 12 .
ATCMATHIE B XHMIH https://resh.edu.ru/subject/29/
3 SIBaeHus1, MPOUCXOISIIIUE C 5 9 Bbubnuorexa POIII
BELLECTBAMH https://resh.edu.ru/subject/29/
OBHIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bceero U3YYEeHUs oOpa3oBareJib
padoThI padoThI
Hbl€ pecypchbl
XuMHUs Kak 4yacTh ecTecTBO3HaHus. [Ipeamer xumum.
bubnmoreka
B3anMooTHOIIIEHUS YeT0BEeKa U OKPYIKAIOIIETr0 MUPA. ITOK
1 i 1
dusnueckue Tela U BEIecTBa. CBOI/ICTBaUBCHIeCTB. hitps://m.edsoo.r
[IpuMeHeHue BeecTB Ha OCHOBE UX CBOMCTB. u/ff0d210c
HaGiroteHne 1 9KCIepUMEHT KaK METOJIbI U3YICHHS bubnmoreka
€CTeCTBO3HAaHUA U XxuMHU. HabmoieHue kak OCHOBHOM MeToA POII
2 MO3HAHUS OKPYIKAIOIIEro MHUpa. Y CIIOBUS MPOBEICHHUS 1 https://resh.edu
HaOmoaeHus. ['unore3a. DkcriepuMeHT. BoiBoj. .ru/subject/less
on/1521/start/
Jlabopatopus u obopynoBanue. [Ipakruueckas pabota bubnmnoreka
3 «3HaKOMCTBO ¢ JJabopaTOpHBIM 0060pyaoBaHueM. [IpaBuna 1 LIOK
u/ff0d227e
Crpoenue iamenu. [Ipaktuueckas padora «Habmonenue 3a bubnuoteka
4 ropsiei cBe4oi. Y CTpoilcTBO U paboTa CHUPTOBKI. 1 1 LIOK
https://m.edsoo.r
u/ff0d23dc
MonenupoBanue. Mozaens. OCOOEHHOCTH MOJEIUPOBAHUS B
reorpaduu, puzuke, bnosorun. Mozaenu B OMOJIOTHH.
5 1 1

Mynsxu. Moaenu B ¢pusuke. DnekTpodopHas ManinHa.
I'eorpaduyeckue Moaenu.



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

XUMHUYECKUE MOJICIIN: MPEAMETHBIC (MOEIIN aTOMa, MOJIEKYI,
XUMHUYECKHUX U MPOMBIIUIEHHBIX IPOU3BOJCTB), 3HAKOBEIE,

6 WM CUMBOJIbHBIE (CUMBOJIBI 2JIEMEHTOB, (POPMYJIbI BELIECTB,
yYpaBHEHHUS PEAKIIHii).
XUMHYECKHUE 3HAKU U GOpMYIIbl. XUMHUECKHUH dJIeMeHT. Vx
7 0003HaYeHHE, TPOU3HOIIICHHE.
Xummueckue Gpopmyiisl BemecTs. [IpocTrie U coXHbIE bubmmoteka
8 BemiecTBa. MHaeKcsl u kKo uimenTsl. KauecTBeHHBIN 1 HOK
KOJIMYECTBEHHBIN COCTaB BEIIECTBA. https://m.edsoo.r
u/ff0d2be8
Xumust 1 pu3nKa. Y HUBEPCAIBHBIN XapaKTep MOJI0KESHUH B
noInoTeKa
MOJIEKYJIIPHO-KMHETUYECKON Teopuu. [IoHATHS «aToM», 1IOK
9 «MoJIeKyay, «uoH». Ctpoenue Beniecta. Auddysus. hitps://m.edsoo.r
bpoyHOBCKOE IBUKEHUE. u/ffod2bes
Kpucrannnueckoe cocrosinue Beuecta. Kpucrannmueckue bubnmnoreka
pEeLIeTKH TBEPBIX BELIECTB. BellecTBa MOJIEKYISIPHOTO U POl
10 HEMOJICKYJISIPHOTO CTPOCHUSI. https://resh.edu
-ru/subject/less
on/1486/start/
ArperatHble coCTOssHUS BemecTB. Ou3nyueckre U XUMUYECKHE
11 sBieHus1. ['a3000pa3Hble, )KHUIKHE U TBEP/IbIC BEIIECTRA.
AmopdHbIe BemecTsa.
12 Xumus u reorpadusi. CtpoeHue 3eMiu: s1po, MaHTHsI, KOpa.

JIutocdepa. Munepassl 1 TOpHBIE TOPOABI. MarmaTudeckue



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/

13

1 0Ca/I0YHbIC (HEOPraHUYECKUE U OPTaHUYECKHE, B TOM YHUCIIE
Y TOPIOYHE) TTOPOJIBL.

Xumus v OHOJ0THSA. XUMHYCCKUH COCTAB KUBOM KJICTKH:
HeOpraHuyeckue (BoJa 1 MUHEPAIbHBIC COJIH) U
opranudeckue (OCJIKH, )KUPHI, YTIICBOIbI, BATAMHHBI)
BemecTBa. bronorudeckasi poiib BOJBI B )KUBOH KIIETKE.

14

15

dorocunTe3. Xnopoduut. bruonorudeckoe 3Ha4CHHUE KUPOB,
0eIKOB, 3UPHBIX MaCell, yIIICBOJIOB M BUTAMUHOB JIJIsI
KHU3HECATSIIbHOCTH OPTraHU3MOB.

KauecTBeHHEBIE pCaKlu B XUMHH. Pacrnio3naBanue BEILIECTB C
IIOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ. AHaIMTHYECKHUI CUTHAJI.
OnpeﬂenﬂeMoe BCHICCTBO U PCAKTUB HA HETO.

16

XHMHS B IEHTPE €CTECTBO3HAHUS.

17

18

19

OTHOCUTENBHBIC AaTOMHASI U MOJICKYJIIPHAS MaCCHI.
OnpeneneHne OTHOCUTEIBHONW aTOMHOM MacChl XUMUYECKUX
anemeHToB 1o Tabnuie J[. . Menaeneena.

HaxoxneHne oTHOCUTEIbHOM MOJ'IeKy.]'IHpHOI\/’I MacCcChI I10
(bOpMy.TIC BCIICCTBA KaK CYMMBbI OTHOCUTCIIbHBIX ATOMHBIX
MacCcC, COCTaBIAOINUX BEHICCTBO XUMHUYCCKUX 3JICMECHTOB.

MaccoBast 1oJ1s1 3JIEMEHTa B CJIOXHOM BemiecTBe. [ToHsTHE O
MacCOBOM JI0J1€ XUMHYECKOTO 3JieMeHTa (W) B CIIOKHOM
BEILIECTBE M €€ pacyeT 1Mo popMyJie BEIIECTBaA.

bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d323c



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

PacueTr MaccoBo# 10711 XUMHYECKOTO JIeMEHTa o (hopmyIe

20 CJIO)KHOT'O BEIIEeCTBA.
UYucTele BellecTBa U cMecu. I'eTeporeHHble 1 TOMOT€HHbIE
3 bubnuotexa
cMmecH. ['a3000pa3ubie (BO3AyX, MPUPOIHBIN T'a3), )KUJIKUE 1IOK
21
(HedTh), TBEpABIE CMeCH (TOPHBIC MTOPOIbI, KYJTUHAPHBIC hitps://m.edsoo.r
CMECH M CHHTETUYECKHE MOIOIIIE CPEJICTBA). u/ff0d350c
OObeMHas n07s raza B cMecu. OnpezeneHue 00beMHOH JT0H
29 raza (¢) B cmecu. CoctaB atMOoc(hepHOTO BO3IyXa
npupoaHoro raza. [loustue o ITJIK.
Pacuer oObeMa 1011 raza B CMECH I10 €ro 00beMy U
23 Ha000pOT.
MaccoBas o BemecTBa B pactBope. KoHneHTpanus.
24 PacTBOpHTENH U PACTBOPEHHOE BEIIECTBO.
Pacder mMacchl pacTBOPEHHOTO BEIIECTBA IO MAcCe PacTBOpa bubmmotexa
o5 Y MacCOBOMH J10JIe pAaCTBOPEHHOT'O BEIIECTBA. HOK
https://m.edsoo.r
u/ff0d5b40
26 [TpakTuueckas pabota «IIpuroroBnenue pactBopa ¢
3aJaHHOM MAaCCOBOM J0JI€l paCTBOPEHHOTO BEILIECTBAY.
MaccoBas nons npumeceid. [IoHsTHE O YMCTOM BElIECTBE U
27 npumMecH. MaccoBast 10715 mpumecu (W) B 00pasiie HCXOAHOTO
BeriecTBa. OCHOBHOE BEIIECTBO.
08 Pacder Maccel OCHOBHOTO BEIIIECTBA ITO Macce BEIIECTBa,

COJIepIKAIIETO OMPECICHHYI0 MAaCCOBYIO JIOJEO MTPUMECEH.



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

Paznenenne cmeceil. CriocoObl pazfienieHuss cMecel 1 OYHCTKa
BemiecTB. HexkoTopeie mpocTeiinire crniocoObl pa3aeieHus: CMeCei:
MIpOCEenBaHNe, pa3/ieJICHHe CMECEH MTOPOIITKOB JKeJle3a U CEPHI,
OTCTauBaHUE, ACKaHTALUs, LUEHTPUPYTUpOBaHHE, pa3AeicHHUE C
TTOMOIIIBIO IETUTEIHHON BOPOHKH, (PMIbTpoBaHne. OUIBTPOBaHNE

29
B 1abopartopuu, ObITY U Ha pou3BojcTBe. [loHaTHe 0 hunbTpare.
Ancopbuust. [Tonstue 06 agcopOumu u agcopOeHTax.
AKTHBHPOBAaHHBIA yTOJIb KaK BAKHEHIINI afcoOpOeHT. Y CTPOHCTBO
npoTtuBorasa. CriocoObl OUUCTKH BOJIBL.
JIMCTUILISINNS, WA TIEPETOHKA, KaK MPOLECcC BIJCIICHUS BEIECTBA
U3 )KHUJIKOU cMecH. JIMCTHILTMPOBaHHAS BOJA U 00JIaCTH e Bu6mmoTexa
npuMeHeHus. Kpucrannuszanus u BellIapuBaHUe B JIA0OPaTOPHH 1LIOK
30 KPHUCTAJLIA3aTOPEL U (hap(OpOBLIE YAIIKY IS BEITAPHUBAHNS) U
(p - peru ¢ qp)(b pH b s o p ) https://m.edsoo.r
npupoze. [leperonka nedtu. Heprenponykrel. dpakimonHas
pHpoZL P poy paKi u/ff0d26ca
MEPETOHKA KUJKOTO BO3/yXa.
[IpakTudaeckas padora «O4UCTKA TOBAPEHHOM COMM». Buonunoreka
31 HOK
https://m.edsoo.r
u/ff0d26ca
XuMHUUYECKHe PeaKIuu. Y CIOBUS MPOTEKAHUS U TPEKPAICHHS
XMMHYECKHX Peakiuil. XMMHUYECKHE PEaKIIUK KaK IPOIIECC Bubnnorexa
32 MpEeBpaIIeHHs OTHUX BelecTB B Apyrue. CONMPUKOCHOBEHHE HOK
(koHTaKT) BemecTB, HarpeBanue. Karanmuzarop. MHrubGurop. https://m.edsoo.r
VYrpasieHue peakiusaMu TOPEHUSL. u/ff0d28c8
[Mpu3Haku xuMUYeCcKUX peaknuid. [[pu3Haku XUMHUYECKUX PEAKITHIA: BubmHoTeKa
M3MEHEHHE 1BeTa, 00pa30BaHUE 0CaiKa, PACTBOPEHUE 1IOK
33 MMOJYYEHHOr'0 0CaaKa, BEIJCIEHUE Ta3a, TOSBIICHHUE 3araxa
y /IKa, BRI ’ ’ https://m.edsoo.r
BBIJICJICHHE WM MOTIONMIEHHE TEILIOTEI.
A H u/ff0d3a16



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

34

O6001IeHne N3yUYeHHOTO B Kypce «BBeeHue B XUMUIO»

Bubanoreka
POIII
https://resh.edu

.ru/subject/less
on/1485/start/



https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/

YYEBHO-METOJINYECKOE OBECIEYEHHUE OBPA3OBATEJIBHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Xumusi, Bogusiii kypce. 7 kinace/ 'abpuensia O.C, U3gatenbctBo «podar

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Toypounslie pa3zpaboTku no xumun: 7 knacc/I'adpuensu O. C., U3gatenbcTBo

«JIpoda»

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

m.edso0.ru

resh.edu.ru



