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HOACHUTEJIBHAA 3AIINCKA

OdenepanpHas pabodas mporpamma Mo XUMHH JUTsl 00y4arommXcsi ¢ 3aJepKKOM mcuxmueckoro pasputus (manee — 3IIP) Ha ypoBHe
OCHOBHOTO 001Iero oopa3oBaHus MOArOTOBIEHA HA OCHOBe DeneparabHOro rocynapcTBEHHOrO 00pa30BaTEbHOTO CTaHIapTa OCHOBHOTO OOIIETo
obOpazoBanus (IIpukaz Munnpocsemenuss Poccun ot 31.05.2021 . Ne 287) (mamee — PI'OC OOO), denepanbHOM ananTHPOBAHHON
o0Opa3oBaTeabHONH IpPOrpaMMbl OCHOBHOTO 00Imiero oOpa3oBaHMs JUid OOy4arOIIMXCSl C OIpPaHUYEHHBIMH BO3MOMKHOCTSMH 3710poBbs (ITpuxas
Munnpocsemienus Poccun ot 24 Hos0ps 2022 . Ne 1025), @eaepanbHoit pabodeil mporpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus MO yueOHOMY
npeameTy «Xumus», OenepabHON MPOorpaMMbl BOCIIMTAHUSA, C YIETOM pacHpeAeseHHbIX M0 KilaccaM MpoBEpSIeMbIX TpeOOBaHUM K pe3yabTaraM
ocBoeHus dDenepanbHON alanTUPOBAHHOW 00pa30BaTEIBLHON MPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs i OOyJarolUXcs C 3aJepiKKOU
MICUXUYECKOTO Pa3BUTHS M AJIEMEHTOB COJIEp’KaHusl, MPEJICTaBICHHBIX B YHHBEpCaIbHOM KoJu(puKkaTope no xumuu, KoHuenuu npenojaBaHus
yaeOHoro npenmMera «XuMHush» B 00pa3oBarebHbIX opranuzanusax PO, peanusyomux 0oCHOBHbIE 00111e00pa3oBaTeIbHble TPOTPAMMBI.

VYueOHblil npeamer «XUMHS» BXOJIUT B MpeAMeTHYI0 00nacTh «EcTecTBEeHHOHay4yHbIE MpPEAMETH». B cucteMe ecTeCTBEHHOHAyYHOIO
o0pa3oBaHUs XUMUS KaK y4eOHBIM MpeAMET 3aHUMaeT Ba)XHOE MECTO B MO3HAHHMM 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUHM HAYYHOUH KapTUHBI MHpA,
CO3JJAHMM OCHOBBI XMMHUYECKHX 3HaHUI, HEOOXOAMMBIX MJsi MOBCEAHEBHOM >KM3HU, HABBIKOB 3J0POBOTO U 0€30MacHOro Juis 4YeloBeKa W
OKpY’Karolllel ero cpeapl 00pa3a KHU3HU, a TAK)KE B BOCIIUTAHUU SKOJIOTUYECKON KYJIbTYpPHI.

VYCnemHocTy HM3y4eHHsT XUMHUU CBSI3aHAa C OBJQJICHHEM XHMHUYECKUM SI3BIKOM, COOJIIOJIEHMEM IMpaBuil 0e30macHON paboThl MpH
BBITTOJTHEHUU XUMHYECKOTO SKCIIEPUMEHTA, OCOZHAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMHUU € JPYTHUMH IPEIMETaMHU IIKOJIBHOTO Kypca.

[Iporpamma BKItOUaeT B ceOsl OCHOBBI HEOPTaHMYECKOW M OpraHWYecKOW XuMmuu. [J1aBHOW waeel MporpaMMbl SIBISIETCS CO3/IaHUE
0a30BOro KOMILIEKCA OMNOPHBIX 3HAHUH IO XUMHUH, BBIPOKEHHBIX B (OpME, COOTBETCTBYIOILIEH BO3pacTy OOydYarolUXcsi U HX OCOOBIM
00pazoBaTebHBIM OTPEOHOCTSIM.

B conepxkanum jaHHOTO Kypca NpeICTaBIE€Hbl OCHOBOIIOIATA0IINE XUMUUECKHE TEOPETUYECKNE 3HAHUS, BKIIOYAOIIUE U3YYEHUE COCTaBa
U CTPOEHMS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS1, IPOTHO3UPOBAHUE CBOMCTB BEILIECTB, UCCIIEI0BAHNE 3aKOHOMEPHOCTEN XUMUYECKUX
MpEBpAIICHUI U MyTEH yIPaBIEHNS UMH B LUENSAX [TOJTYYCHHS BEIECTB U MATEPUATIOB.

TeopeTnueckyto OCHOBY M3YyY€HHsS HEOPraHMYECKOW XMMHUHU COCTaBJISE€T aTOMHO-MOJIEKYIsipHOe ydyeHue, [lepmomamueckuit 3akon J[.M.
MeneneeBa ¢ KpaTKUMH CBEACHUSMU O CTPOEHUU aTOMa, BUAAX XUMHUYECKOU CBSA3H, 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKUX PEAKIIM.

B u3yuenun kypca 3HauuTeNlbHAas POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX M Ja00paTOPHBIX padorT,
OTHMCAHUIO PE3YABTATOB YUEHUYECKOTO IKCIIEPUMEHTA, COOMIOICHUIO HOPM U MpaBUJ 0€30MacHON pabOThl B XUMUYECKOH J1abopaTopuu.

Peanu3anus naHHOM nporpammsl B mporiecce o0ydeHus mo3BosuT ooydatouiumes ¢ 3[1P ycBoUTh KiltoueBble XMMUYECKHE KOMIIETEHLIUHT U
MOHATH POJIb U 3HAUEHUE XUMUU CPEIU IPYTHX HAYK O IPUPOJIE.

W3yueHne XUMHH CHOCOOCTBYET (OPMHPOBAHUIO y OOyYaroIMXCs HAyYHOIO MHUPOBO33PEHUS,, OCBOEHHUIO OOIIEHAYYHBIX METOI0B
(HabnrofieHe, W3MEpPEeHHEe, HKCIEPUMEHT, MOJICIMPOBAaHUE), OCBOCHHUIO IPAKTHMYECKOTO IMPUMEHEHMs] Hay4HBIX 3HaHUI, OCHOBAHHOIO Ha
MEXIpPEIMETHBIX CBS3IX C mpeameramu «Oxpyxaromuii mupy», «Dusukan, «buonorus», «['eorpadus», «Marematuka» u GopMupyet
KOMIIETEHIH, HEOOXO0IUMBIE JUTSI TPOJI0JKEHHs 00pa30BaHus B 00J1aCTH €CTECTBEHHBIX HAYK.



W3yuenne xumun cnocoOCTBYET pa3BUTHIO y oOydaromuxcsi ¢ 3I1P mpocrpaHcTBEeHHOTO BOOOpaXkeHHs, (DYHKIIMOHATHHON I'PAMOTHOCTH,
YMEHUSI BOCIPHUHMMATh W KPUTHYECKH aHAIM3UPOBATh WH(POPMALMIO, MPEICTABICHHYIO B PasNHUYHBIX (opmax. 3HAUUMOCTh MpeaAMeTa JUIs
pa3BUTHS >KM3HEHHON KommereHInH oOydaromuxcst ¢ 3IIP 3akimroyaercs B yCBOGHHMM OCHOBBI XHMHYECKHMX 3HAaHUH, HEOOXOAMMBIX ISt
MOBCETHEBHOM JKM3HW; HABBIKOB 37I0POBOTO M 0E30MAcHOTO ISl 4YelIOBEKa M OKpYXKamIeld ero cpempl oOpasa >XM3HH; (HOPMUPOBAHHU
9KOJIOTHYECKOU KYJIbTYpHI.

[IporpamMma oTpaxaer coaep:kaHue 00ydeHHUs MPEeAMETY «XUMHUS» C YUETOM 0COOBIX 00pa3oBaTeiIbHBIX NMOTpeOHOCTENH OOyUaronmxcs ¢
3I1P. Osnanenue ydeOHBIM TPEAMETOM «XHMHSD» TPEACTABISIET OMPEACICHHYIO TPYAHOCTh aisi oOydatoutuxcst ¢ 3[IP. Dto cBs3aHo C
OCOOEHHOCTSIMU MBICIIUTEIbHONW JEATEIbHOCTH, MEPUOJUYECKUMHU KOJEOAHWSIMU BHUMAHHS, MajbiM OO0BEMOM MaMsTH, HEIOCTATOYHOCTHIO
oOuiero 3anaca 3HaHUM, MOHUKEHHBIM [T03HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHSL.

Jisa mpeonosieHusl TPyAHOCTEH B H3y4eHHHM Y4eOHOTo mnpeaMmera «XHUMHs» HeoOXoauMa ajanrtanus o0bemMa M Xapakrepa yueOHOTO
Marepuaga K T[I03HABATEIbHBIM BO3MOJKHOCTSM JIaHHOM KaTeropuu OOy4arolMXCs, y4eT HX OCOOEHHOCTEH pa3BUTHS: HCIOJIb30BAHNE
JIITOPUTMOB, BHYTPUIIPEIMETHBIX U MEKIIPEAMETHBIX CBSI3€H, IOCTENIEHHOE YCI0KHEHNE N3y4aeMoro MaTepuaiia.

[Ipu u3ydeHnn XMMUN HEOOXOAMMO OCYILIECTBIIATH B3aUMO/IEHCTBHE Ha MOJIMCEHCOPHOI OCHOBE.

Teopernuecknii MmaTepuall peKOMEHIyeTcsl U3y4aTh B MPoIiecce MPaKTUYECKON IeaTeIbHOCTH. BO3MOXKHO BbIZieNIeHHE OTAEIbHBIX YPOKOB
Ha peIIeHHE 3a7a4 B CBSI3M CO CIIOYKHOCTBIO aHajau3a Tekcta oOydatomumucs ¢ 3[1P. Opranndeckoe eIuHCTBO MPAKTUUECKOW W MBICIIUTEILHOMN
JEeSITEeNIbHOCTH O0y4alouXcs Ha YpOKax XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XUMUYECKUX 3HAHUU M YMEHUH.
Oco0oe BHUMaHHE MTPU U3YYEHUN XUMHH YAEISETCS U3yYEHUIO «CKBO3HBIX)» MOHATHI U (POPMHUPOBAHHIO HABbIKA CTPYKTYPUPOBAHMS MaTepHana.

B cootBercTBUM ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro oOpa3oBaHus y4eOHbIN MpeaMeT
«XUMHUSD» BXOJUT B MPEAMETHYIO 001acTh «EcTecTBEHHOHAYUHBIE IPEAMETHI) U SBISETCS 0053aTeIbHBIM ISl U3y4EHUSI.

Y4eOHBIM IUTaHOM Ha €€ u3ydyeHHue 0TBe/IeHO 136 y4eOHBIX 4acoB — IO 2 4 B HEJCHIO B 8 M 9 Kj1accaX COOTBETCTBEHHO.

Conepxkanre yuyeOHOTO TpenMera «XWMUs», TpeactaBieHHoe B dDepepanbHoil paboueit mporpamme, cootBerctByeT PI'OC OOO,
paspabotanHo ¢ yuerom DenepanbHOM OCHOBHON 00pa30BaTENbHON MpPOrpaMMbl OCHOBHOTO oOmIero oOpa3oBaHHs MO Yy4eOHOMY MpeaMeTy
«Xumus», cootBercTByeT DenepanibHOM aJanTUPOBAHHONM OCHOBHOM 00pa3oBaTeNbHOM MporpaMme OCHOBHOTO oOmiero o06pa3oBaHUs
oOyuaronuxcs ¢ 3aJep>KKON ICUXUYECKOTO Pa3BUTHS.

COJEPKAHUE YYEBHOI'O IPEJJMETA «XUMUA»

COZAEPXAHUE OBYUEHUA B 8 KITACCE

HepBOHaanbeIe XUMHWUYCCKHEC IMOHATUA
Hpe;[MeT XUMHH. *Polib XMMUH B KU3HU 4yenoBeka.* Temna u BellecTBa. OU3NUECKHE CBOMICTBA BEIIECTB. ArperaTHoe COCTOSHUE BCIICCTB.



*Xumus B cucreme Hayk.* Uwucteie BemectBa u cmecu. CrocoOsl pasneneHusi cmeceid. [IpaBuna Ge3omacHOro oOpaleHus ¢ BEIIeCTBAMHU U
naboparopHbiM 00opynoBanueM. *TloHsITHE O METOIaX MO3HAHUS B XUMHH. *

ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3JIEMEHThl. 3HaKU (CHUMBOJIbI) XUMHUUYECKUX 3eMeHTOB. OTHOCUTENbHAs aTOMHas Macca. [Ipoctbie u
CJIOXHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaneHTHOCTh aTOMOB XHMHYECKMX 3JEMEHTOB. *3aKOH IOCTOSHCTBA cocTaBa BemlecTB.* OTHOCHTENbHAS
MOJIeKyJsipHasi Macca. MaccoBasi 10151 XMMUYECKOT0 AJIEMEHTA B COETUHEHHH.

Ou3nyecKkue U XUMUYECKUE ABJICHUS. XUMUYecKas peakuus. [Ipu3Haky XUMUUECKUX peaklHil. YpaBHEHUs] XUMUYECKUX pPEeaKIMid. 3aKOH
COXpaHEeHHUs Macchl BelecTB. Kimaccudukanusi XMMUYECKUX peakliuii (COeIMHEHUs, pa3ioKeHus, 3aMellleHNs, OOMeHa).

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IMOCYIOH, C TpaBujamMu pabOThl B JabOpaTopul M MpuéMaMu OOpalieHus C
1abopaTOpHBIM 000pYIOBAaHUEM; M3YYEHHE U OMHCaHHE (PU3MYECKUX CBOMCTB OOpa3ll0B HEOPraHMYECKUX BEUIECTB; HaONO/eHHE (U3NUECKUX
(nnaBjieHUE BOCKA, TasiHUE JIbJA, paCTUPAHUE caxapa B CTYIKE, KUIEHHWE U KOHJIEHCAlUs BOJbl) U XMMUYECKHX (TOpPEHHE CBEYM, NMPOKATUBAHUE
MEJIHOI MPOBOJIOKM, B3aUMOJIEMCTBHE MeNla C KHCIOTOM) SIBJIEHUH, HaONIOJIEHHE W ONKCAaHHE IMPHU3HAKOB MPOTEKAaHMsS XUMHUYECKUX PeaKiui
(paznoxeHue caxapa, B3aMMOJEHCTBUE CEpPHON KHUCIIOTHI ¢ XJIOpUIOM Oapus, paznoxenue ruapokcuna meau (I1) npu nHarpeBanuu, B3aumMoieiicTBre
xenesa ¢ pactBopom coiu meau (I1));u3ydenne cnoco6oB pazneneHus cMeceid (¢ TOMOIIbI0 MarHuTa, (PUIBTPOBaHKE, BEITAPUBAHUE, TUCTHILISIIHS,
XpoMaTorpadusi), IpoOBEICHUE OUYUCTKH MOBAPEHHOM COJM; HAOMIOICHNE U ONMCAHUE PE3YNIbTAaTOB MPOBEAEHHS OIBbITA, WITIOCTPUPYIOIIETO 3aKOH
COXpaHEHHs MacChl; CO3/IaHNe MOJIeNIei MOJIEKYJT (IIApOCTEPKHEBBIX).

Baxueiine npeacTaBUTeId HEOPraHUUECKUX BEIIECTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciaopon — anemMeHT u npoctoe BemiecTBo. HaxoxkaeHue Kuciopojia B mpupoje, Gpusndeckue u
XMUMHYECKHUEe CBOMcTBa. Peaknum ropeHuss NOpoCTbIX U CIOXKHBIX BemecTB. CrnocoObl MOMydyeHUs KUCIOpoJa B JabopaTopuu  *u
npoMblnieHHocTH. > Tlpumenenue kucnopona. [onstue 06 oxcuaax. Kpyrosopot kucnopoza B npupoje. *O30H — auioTponHas Moau(uKaus
KHCJIOPO/1a.

TennoBoit 3¢ ekt XUMUYECKOI peaklnuy, TEPMOXUMHUYECKUE YpaBHEHUS, 3K30- U SHIOTEPMUYECKUE peakuu. TOMINBO: YrOjdb U METaH.
3arpsizHeHue BO3/AyXa, yCUJIeHHE MapHUKOBOro 3 dekra, pazpylieHne 030HOBOTO ClIos. *

Bonopon — snmemeHT u mpoctoe BemiecTBO. HaxoxaeHuwe BomopoAa B mpupoje, (hu3nyeckue M XMMUYECKHE CBOWCTBA (Ha IpuMepe
B3aUMO/ICHCTBUS C HEMETANIaMU M OKCUJIaMHU METaJNIOB), IPUMEHEHHE, *croco0bl notydeHus. * [IoHsTHe 0 KUCIOTax U COJISX.

KomnuectBo BemectBa. Monb. MomsipHast Mmacca. 3akoH ABoraapo. MoJsipHbiii 00b€M ra3oB. Pacuersl nmo xummyeckoit dopmyrne. Pacuers
MacCcOBOM JOJIM XHMHUYECKOTO JJIEMEHTa B COEJMHEHHM, KOJIMYECTBa BEIIECTBAa, MOJSIPHONW MacChl, MOJSIPHOTO oObema Tra3oB. Pacyérel mo
XUMHUYECKUM YPAaBHEHHUSIM.

*@usznueckue cpoiicTBa BOJbL* Boma. Ee coctaB, cTpoenme u Mojekynsl. *Boma kak pactBoputens.* PactBopsl. *Tlonsitue o
HACBIIIEHHBIX W HEHACBIIICHHBIX pacTBopax. [loHSATHE pacTBOPUMOCTH BelIeCTB B Boje.* Pacuer maccoBoi [oNM BeliecTBa B PacTBOpE
(mporieHTHAs KOHIIEHTpalmsi). MaccoBasi A0Sl BEIIecTBa B pacTBope. * XUMHUYECKUE CBOMCTBA BOJIBI (pa3jiokKeHHe, peaklui ¢ HaTPpHEM, OKCHIOM
KanmpIus, okcuaoM cepbl (1V) peaknuu ¢ MeramiamMu, KUCIOTHBIMU U OCHOBHBIMHU okcujamu). [loHstue o0 ocHoBaHusix. Ponb pacTBopoB B



MIPUPOJIC U B )KU3HU YeroBeka. KpyroBopot BojbI B mpupoae.* 3arpsisHeHne IpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Baxwneiimme kiacchl HEOPraHUYeCKUX coenuHeHuil. Knaccupukanus Heopranndeckux coenuHeHuid. OKCHIBI: COCTaB, KiacCH(pUKanus
(kucioTHBIC, OCHOBHEIE, *aMdoTepHbIe, HecoseoOpasyrone - Ha mnpumepe okcuma yriepona (Il) m okxcuma azora (Il)), Homenkmarypa.*
*TlomydyeHue™* M XMMHUYECKHE CBOMCTBA OKCHUJOB (B3aUMOJICHCTBUE C BOJIOW, KHCIOTaMU, menodamu). OcHoBanus. Knaccupukanus oCHOBaHMIA:
mEIoud M HepacTBOpUMBbIE ocHOBaHHWs. Homenknarypa ocHoBaHuil. DuU3NYECKHE M XMMHUYECKHE CBOWCTBA OCHOBAHHWH (B3aUMOJCHCTBHE C
OKCHJIaMU HEMETAJUIOB, KUCJIOTaMH, coJisiMK). *Tlosyuenne ocHoBaHwMiA. *

Kucnotsl: coctaB, kimaccuukaius, HOMEHKIaTypa, QU3NYecKe U XMMUYECKHE CBOMCTBa (B3aMMOJENHCTBUE C METaJlJlaMH, OCHOBHBIMU
OKCHJaMH, OCHOBaHMSIMHM, COJISIMH, Ha TIPUMEPE COJITHOM M CEpHOM KUCIOT), *crocoObl nosnyuenus.® Pan akruBHoctu metaiioB H. H. bekerosa.
Conu (cpennue): HOMEHKIATypa COJIeH, *CrocoObl TOJydeHUS™, B3aUMOJICHCTBUE COJIEM C METaUlaMH, KUCJIOTaMH, IIEJOYaMH U COJISIMU,
MIPUMEHEHHE.

[Tonsatue 06 ampoTepHBIX THAPOKCHIAX (HA TPUMEPE IMHKA U *aIFOMUHUA™). *XUMHYECKUE CBOMCTBA (B3aUMOJIEHCTBHE C KUCIOTAMH H
1eJI0YaMH, pas3yioKeHHe MIPU HarpeBaHUM) U MOJIydeHue. *

['enetnueckas cBs3b MEXKAY KJacCaMU HEOPTaHUYECKUX COeAMHEHUN. ['eHeTnueckue psaipl.

XUMUYECKUH IKCIEPUMEHT: KaueCTBEHHOE ONPEICIIEHNE COAEP KaHUsI KUCIIOPOa B BO3IyXe; MOJy4E€HUE U U3y4YEeHHE CBOICTB KUCIOPO/Ia;
HaOJI0/IeHNEe B3aUMOJICHCTBUSL BELIECTB C KHUCIOPOJAOM M YCJIOBHMS BO3HUKHOBEHHUS U MpEKpalleHUs TopeHus (Mokapa); O3HAKOMIIEHHE C
oOpasraMu OKCHUJOB W ONHMCAaHWE WX CBOWCTB; IMOJYYCHHE W H3y4EHUE CBOWCTB BOJAOpOJa (ropeHue); HaOIoaeHHe oO0pa3lloB BEIIECTB
KOJIMYEeCTBOM 1 MOJIb; HCCIe0BaHHE OCOOEHHOCTEH pPAcTBOPEHMsI BEIIECTB C Pa3IMYHOM pPacTBOPHUMOCTHIO; MPUTOTOBJIECHHE PAcCTBOPOB C
omnpeneaEHHON MaccoBOM JoJied pacTBOPEHHOTO BEIISCTBA; B3aMMOJICHCTBHE BOJBI C MeETaIaMH (HaTpWUeM M KalbllieM) (BO3MOYHO
UCI0JIb30BAHME BHUJEOMATEPHANIOB); OMIpPENCICHUE PACTBOPOB KHUCIOT M IMIeJioYeld € TOMOINbIO HMHIMKATOPOB; HCCIENOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB; HAONIOJCHHWE HM3MEHEHMs] OKPAaCKM WHIMKATOPOB B PACTBOPAX KUCIOT M IEJIOYeH; M3ydyeHHe
B3aumoieiicTBust okcuaa meau(Il) ¢ pactBopom cepHON KHUCIOTHI, KUCIOT C METa/llaMu, peakluidi HelTpaau3anuu; NoJydeHHe HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO METajula JPYI'MM U3 pacTBOpa COJIM; peUICHHE IKCIEPHUMEHTANbHBIX 337ay Mo TeMe «BaxkHeiiine Kiaccel
HEOPraHUYECKUX COCAUHECHUID.

[Tepuonunueckuii 3akoH u [lepuoandeckas cuctemMa xuMmudeckux iemeHToB J[. Y. MenneneeBa. CtpoeHne aTOMOB. XUMHUUYECKasl CBS3b.
OKUCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

[lepBpie MOMBITKH KJIaccUPUKAIIMN XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O TpyIax CXOAHBIX JIEMEHTOB (ILEIOYHbIC U IIEJIOYHO3EMETIbHbIE
MeETaJlIbl, TAIOTE€HBI, MHEPTHBIE Ta3bl). *DIeMeHThI, KOTOpbIe 00pa3ytoT aM(OTEPHBIE OKCHIIBI U THIPOKCUIBL. *

[lepuoanueckuit  3axkoH. Ilepmommueckass cucrtema  xumuueckux anemeHtoB  J[. M. Mengeneesa. KopoTkomepuogHas u
* nmuHHONepuotHas™® ¢opmbl [lepuonnueckoit cuctembl xumuueckux snemMeHToB Jl. W Mengaeneesa. Ilepuoapl u rpynmsl. @U3HUECKUil cCMbICIT
MOPSAIKOBOTO HOMEpAa, HOMEPOB IEPUOJIAa U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHBIX sifiep. *M3oTomnbl.* Dnekrponsl. CTpoeHHEe dIEKTPOHHBIX 000J04YeK aTOMOB MEepBbIX 20 XUMHUECKUX
aneMeHTOoB llepnoanueckoin cucremsl . 1. MenneneeBa. XapakTepuCTUKa XMMHMYECKOIO 3JIEMEHTA IO €ro MNoJIokeHuto B Ilepuoamueckoit



cucreme 1. 1. MeHneneena.

*3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB AJIEMEHTOB MAJIbIX MEPHOJIOB U TJIABHBIX MOITPYIIN, B 3aBUCUMOCTH OT aTOMHOTO (IIOPSAKOBOTO)
Homepa 3Hauenue [lepuommueckoro 3akoHa u Ilepmoanueckoil CHCTEMBl XMMHUUYECKHX JJIEMEHTOB IJIsl pa3BUTHA Hayku W mnpaktuku. [l W.
MenpeneeB — yu€Hbli U rpaxaaHuH. *

Xumudeckas cBsi3b. KoBaseHTHas (TONsIpHAST W HEMOJISIPHAs) CBs3b. *DJIEKTPOOTPHIIATEIHHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB.*
HNonnas cBs3b.

Crenenp oxucneHus. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporecchl OKUCIEHHS W BOCCTaHOBIEHUs. OKUCTUTENH U
BOCCTaHOBUTEIIN.

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3lloB BEIIECTB METAUIOB U HEMETAJUIOB; B3aWUMOJCHCTBUE THAPOKCHIA IIMHKA C PACTBOPAMHU
KHCJIOT W TIEJIOYEH; TPOBEIEHHUE OMBITOB, WUTFOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX pEaKIUi (TOpeHHe, peaKiuu
pa3NoKEeHUsI, COCTUHECHHS ).

MexnpeaMeTHbIe CBS3H

Peanmzanus MeXmpeIMETHBIX CBSI3€H MPU M3YUYEHUH XHMHHU B 8 KJIACCE OCYIIECTBISETCS Yepe3 MCIOIb30BaHNE KaK OOIINX eCTECTBEHHO-
HAyYHBIX MOHATUMN, TaK U MOHATHUH, SBISIOIIUXCS CUCTEMHBIMU JUIS OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATHS: HAay4dyHBIM (PakT, rumoresa, TeOpUs, 3aKOH, aHANU3, CHUHTE3, KiacCU(UKaLUs, NEePUOIUUYHOCTD,
HaOJI0IeHNEe, SKCIIEPUMEHT, MOJACITUPOBAaHUE, U3MEPEHUE, MO/JIEIb, SIBJICHHE.

Oduznka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, H30TONbI, PaJHOAaKTHBHOCTb, MOJIEKYNA, DJEKTPUUECKUN 3apsj,
BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, PU3NUECKHE BETUYUHBI, €IUHHUIIBI U3MEPEHHsI, KOCMOC, IUTaHETHI, 3BE3/b1, CoNHIIE.

buosnorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOIIaEMbIE, TOIIJIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA «XUMUS» HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA30OBAHUA

B nenom pPeE3YJIbTaThl OCBOCHUSA O6y‘IaIOH_[I/IMI/IC$I ¢ 3IIP y‘{C6HOFO npeameTa «XUMHSD» OOJKHBI COBIIaAaTh C pe3yiibTaTaMu CDCI[epaJ'IBHOﬁ
pa6oqel71 nporpaMmbl OCHOBHOTO 061uer0 06p830BaHI/I${. HanGomnee 3HaUMMBIMH SIBJISIOTCS:

JIn4HOCTHBIE pe3y/IbTaThl:

JImgyHOCTHBIE PE3YyJIbTaTbl OCBOCHHA IMPOTrpaMMbl OCHOBHOI'O 061].161"0 O6pa30BaHI/I${ JOCTUTAIOTCA B XOIC O6y‘IeHI/IH XUMHHN B CIHUHCTBC
yqe6H0171 1 BOCIIUTATEILHOM NI€ITEIbHOCTH B COOTBETCTBUHU C TPpaAUIIUOHHBIMUA pOCCHfICKHMH CONUOKYJIBTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU



[EHHOCTSIMH, MPHHATBIMA B OOIIECTBE MpaBWIAMH M HOPMaMHU MOBEICHHS M CIIOCOOCTBYIOT IPOILIECCAM CaMOIIO3HAHHS, CaMOpa3BUTHS H
colManu3aluu 00yJaromuXxcs.

JIMYHOCTHBIE PE3yIbTAThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCSl PYKOBOACTBOBATHCS CHCTEMOW TMMO3UTHBHBIX IIEHHOCTHBIX OPUEHTALUH U
paciupeHHe OIbITa JESITEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH!

1) maTpuOTUYECKOr0 BOCIIMTAHHUS:

LIEHHOCTHOTO OTHOUIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HAclI€JIUI0, TOHUMaHUs 3HAYEHUS] XUMUYECKON
HAyKH B KU3HU COBPEMEHHOTO 00I1IeCTBa, CHOCOOHOCTH BJIAJIETh JOCTOBEPHOIN MHPOpMAIMEH 0 IepeoBbIX TOCTUKEHUSAX U OTKPBITUAX MUPOBOU
U OTEYECTBEHHOW XMMMUHU, 3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSIX 00 yCTpOiCTBE MUpa U 00OIECTBa;

2) rpaXxJaHCKOTO BOCIIUTAHUSL:

MIPEJICTaBJICHHS O COLUATbHBIX HOPMax U MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUHM B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B
OOIIeCTBEHHO MOJIE3HOM, y4eOHO-UCCIIe0BAaTEIbCKOM, TBOPUECKON M IPYTUX BUAAX JESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOM
NEeSITeIbHOCTH TIPU BBIIIOJIHEHUU Y4EOHBIX, MO3HABATENbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3JaHUM y4EOHBIX MPOEKTOB,
CTpeMJICHHSI K B3aMMOINOHMMAHHIO M B3aUMOIIOMOLIM B Mpolecce ATOH yueOHOU AedTeIbHOCTH, FTOTOBHOCTH OLIEHUBATh CBOE IOBEACHHUE U
MTOCTYIKM CBOUX TOBApUIIEH ¢ MO3UIIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIEACTBUI MOCTYIKOB;

3) IEHHOCTU HAYYHOTO MO3HAHMSL:

MHUPOBO33PEHUYECKUX IPEACTaBICHUIN O BEIIECTBE M XUMUYECKOH PEeaKlnu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
COCTaBIJISIIOIIMX OCHOBY JJIsi MOHUMAaHUs CYIIHOCTH HAay4yHOW KapTUHBI MMpa, NPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS
IPUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C IPUPOJHOM CPEeIOH, O POJIM XUMUH B TO3HAHNUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEIbHBIX MOTHMBOB, HAlpaBJICHHBIX HA IOJIyYCHHE HOBBIX 3HAHUI MO XMMHH, HEOOXOAUMBIX JUIsI OOBSICHEHUS HaOI0aeMbIX
IIPOLIECCOB U SIBJICHUH;

[103HaBaTEIbHOM, MH(OPMALIMOHHON M YNTATEIbCKON KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON PaOOThI ¢ y4eOHBIMU TEKCTAMH,
CIPaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTUI;

UHTepeca K OOy4YeHHI0O M II03HAHUIO, JI0003HATENBHOCTH, TOTOBHOCTM M CIIOCOOHOCTM K C€amM0oOOpa30BaHUIO, NPOEKTHOM W
HCCIIEI0BATENILCKOM eI TENbHOCTH, K OCO3HAHHOMY BBIOODPY HAIIPAaBJICHHOCTH U YPOBHS O0Y4€HUS B aJIbHEHILIEM;

4) hbopMupoBaHUS KyJIbTYPbI 3J0POBB:

OCO3HAHMS IIEHHOCTU >KU3HHU, OTBETCTBEHHOIO OTHOLIEHHMS K CBOEMY 3J0pPOBBIO, YCTAHOBKM Ha 3/I0pOBBI 00pa3 >KMU3HHU, OCO3HAHUS
MOCJIEICTBUI M HENpPUATHS BPEIHBIX HPUBBIYEK (YMOTPEOJCHMs AJKOIoJis, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOIOAEHUS IMpaBUil
0€30MacCHOCTH IIPU OOPALEHNU C XMMUYECKUMH BEIIeCTBAMH B OBITY M peabHON KU3HU;

5) TpyAOBOTO BOCIUTAHUS:

MHTepeca K MPaKTUYECKOMY U3Y4EHHIO Tpodeccuil U Tpyaa pa3IMyHOro pojia, yBaXKEHUE K TPYLY U pe3yJbTaTaM TPYJIOBOH AEATEIbHOCTH,
B TOM YHCJIE Ha OCHOBE NPUMEHEHHUS IMPEIMETHBIX 3HAHMH MO XUMHH, OCO3HAHHOIO BBIOOpa MHAWBUIYAIBHON TPAaeKTOPUH MPOJOIIKEHHS
o0pa3oBaHusi C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XHWMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH, YCHeUIHOH
npoheccHOHATBbHON AEATEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUI, TOTOBHOCTD Al TUPOBAThCS B MPO(PECCHOHATIBHOM cpee;



6) PKOJIOTUYECKOTO BOCIIUTAHMUSL:

AKOJIOTHYECKH I1eIeCO00Pa3HOr0 OTHONICHHS K MPHPOJE KaK HMCTOYHHMKY JKM3HH Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAaHUS
IIEHHOCTH 3/I0POBOTO U 0e30mMacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DM3WYECKOMY M IICHXHYECKOMY 370POBBIO,
OCO3HAHUS [IEHHOCTH COOTIOICHISI TIPABHJI OE€30ITaCHOTO IMTOBECHUS TpU paboTe ¢ BEIIECTBAMHU, a TAKIKE B CUTYAIUAX, YIPOIKAIOIIHUX 3JJOPOBBIO U
JKU3HH JTIOJICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble NMPU M3YYEHUM XUMUH, JUISl PELIEHUs 3a/ad, CBS3aHHBIX C OKpYyKarolled MpUpoIHON
CpEJIOi, MOBBIIIEHUS! YPOBHS 3KOJIOTMYECKOW KYJIbTYphl, OCO3HAHUS IJI00ATBHOTO XapakTepa SKOJIOTMYECKUX MpoOJIeM M MyTel MX pelleHus
MoCPpeaACTBOM MCTOAOB XUMHUH,

OKOJIOTMYCCKOr'o MbIIIJICHUA, YMCHUA PYKOBOACTBOBATHCA UM B HOSH&B&TGJ’IBHOﬁ, KOMMYHHKaTHBHOﬁ u COIII/I&JIBHOﬁ IMPAKTHUKE.

MetanpeamMeTHble pe3yabTaThl

MertanpeaMeTHble Pe3yabTaThl OCBOCHHS 00pa30BaTENIbHOW MPOrpaMMbl 10 XHMHH OTPAKAlOT OBJAQJCHUEC YHHBEPCATbHBIMU
MM03HABATEIbHBIMH JCHCTBUSAMHE, B TOM YHCIIE:
1) 06a30BbIe JOTHUYECKUE ICHCTBHUSA:
BBISIBJISITH IPUYHHBI U CIICICTBUS TPOCTBIX XUMHUYECKHX SIBJICHUH;
OCYIIECTBIISITH CPABHEHUE, KIACCU(UKAIIMIO XUMHUYECKIX BEIIECTB IO 33JJaHHBIM OCHOBAHUSM M KPHTEPHSM VISl YKa3aHHBIX JIOTUYECKUX
OTepalHnii;
CTPOHMTB JIOTHIECKOE CY)KACHHUE TTOCIIE IPEABAPUTEIHLHOTO aHAIN3a, BKIIIOYAOIIEe YCTAHOBICHUE TPHYMHHO -CIICJICTBEHHBIX CBSI3CH
CO3/1aBaTh, MPUMEHATh U MPE0OPa30BhIBATh 3HAKM M CHUMBOJIBI, MOJACIH U CXEMbI JJIS PEIICHUS YUYECOHBIX W TO3HABATEIBLHBIX 331ad C
MOMOIIIBIO TIE/Iarora;
MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMHUECKUX MPOIIECCOB U X TOCIICICTBYSI,
2) 0a30BbIC HCCIIEIOBATEILCKUE ACHCTBHUS:
C TIOMOIIBIO TIEIarora MpPOBOJINUTh XUMHUYECKHI OTIBIT, HECIIOXKHBIA 3KCIIEPUMEHT, JUIS YCTAHOBJICHHSI OCOOECHHOCTEH 00BEKTa M3y4CHUS,
MPUYMHHO-CJICICTBEHHBIX CBS3€H U 3aBUCUMOCTEH 00BEKTOB MEXYy COOO;
C MOMOIIBIO MEJarora Uik CaMOCTOATEIBHO (GOPMYyTUPOBaTH 0O0OIICHHS U BHIBOJIBI IO PE3YJIbTaTaM MPOBEICHHOTO HAOIOICHHSI, OTIbITA;
3) pabora ¢ uH(MDOpPMAIIHEI:
BBISBIIATH JAe(DUIIUTH HH(DOPMAIHH, JaHHBIX, HEOOXOIUMBIX JUIs PEIICHUS TIOCTABJICHHOW 3a/1a4H;
peoOpa3oBbIBaTh MH(OPMAIIMIO U3 OJTHOTO BUA B APYroi (TaOJIUILy B TEKCT U TIp.);
WCKaTh WM OTOUpPATh MH()OPMAIUIO WITH TAaHHBIE U3 UCTOYHUKOB C YY€TOM IMPEIUIOKCHHOW yIeOHOW 3a]]au ¥ 33JaHHBIX KPUTEPUEB.

OBnajicHre YHUBEPCATbHBIMUA YU€OHBIMA KOMMYHHUKATHBHBIMH JCHCTBHSIMHU:
OpraHM30BBIBaTh y4eOHOE B3aMMOJICHCTBHE B TPYIIE (OMPeaesaTh OOIINE MENH, PacpeaeisaTh POJH, JOrOBAPUBATECS JAPYT C APYTOM U
T. 1.).



C ITIOMOIIBIO NIEAArora WIA CaMOCTOSTEIIbHO COCTABIATh YCTHBIE M IIMCBMEHHBIE TEKCTHI C MCIIOJIB30BAHUEM HJUIFOCTPATUBHBIX MAaTEPUAJIOB
JUISL BBICTYIUIEHUS IIEpe] ayUTOPUEH;

OpraHu30BBIBATh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO NESTEIBHOCTh C YYUTEIEM M CBEPCTHHKAMH; paboTaTh WHAMBHIYAILHO U B
TpyIIe: HaXOAWTh OOIee pelIeHHe W paspemarb KOH(IMKTHI Ha OCHOBE COTJIACOBAHMS TO3WIMN M ydeTa HHTEPECOB; (hopMyampoBaTh,
apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHMUE;

OIICHMBATh KaueCcTBO CBOEr0 BKJIaJa B OOIMH MPOAYKT, MPUHUMATh WU pa3JeNsiTh OTBETCTBEHHOCTb M MPOSBISTH TOTOBHOCTH K
IIPEAOCTABIICHUIO OTYETA NIEPE] IPYIIION.

OBnaneHue yHUBEpCAIbHBIMU YU€OHBIMU PETYIATUBHBIMU JEUCTBUAMMU:

oOHapyXHuBaTh U POPMYIHPOBATH YUEOHYIO IPOOIIEMY, ONIPENENATH LI€TIb YU€OHOM e TeNbHOCTH;

BJIaJIETh OCHOBAMU CAMOKOHTPOJS, CaMOOLIEHKH, NPUHATUS pELIEHUH U OCYLIECTBIEHHMs OCO3HAHHOTO BbhIOOpa B YyueOHOU H
MMO3HABATEIHLHOM JICSITEIbHOCTH,

COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBISATH KOHTPOJIb CBOEH NEATEIBHOCTH B IPOLECCE NOCTHKEHMS
pe3ynbTaTa, ONpeeaTh CIocoObl IeHCTBUN B paMKaX MPEAI0KEHHbBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBATh CBOU JIEHCTBHUS B COOTBETCTBUH
C U3MEHSIOIIEHCS CUTYyaINEN;

JlaBaTh a/ICKBATHYIO OLICHKY CUTYyalluu U IpeJularaTh IUIaH €€ H3MCHECHHUS,

IPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIIEHUH y4eOHOH 3a1auH;

[IOHMMaTh HPUYMHBI, M0 KOTOPBIM HE ObUI JAOCTUTHYT TpeOyeMbIN pe3ynbTaT NEsTelNbHOCTH, ONPEAEATh NO3UTHUBHBIE M3MEHEHUS U
HarpaBJIeHHUs, TPEOYIONHe JaIbHEHIIIeH paboTHI;

OCO3HAHHO OTHOCHUTBCSA K IPYTOMY YEJIOBEKY, €T0 MHEHHUIO.

IIpenmeTHble pe3yJibTaThI

B cocrtaBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 0053aTENBbHOTO COAEp)KaHUs, YCTaHOBJIEHHOro naHHoi denepanbHOil paboueit
IIPOrpaMMOH, BBIJEISAIOT: HaydHble 3HAHMSA, YMEHUS U CHOCOOBbI JeicTBui, cneuuduyeckue i ydyeOHOro mnpeaMera «XHUMUS», BHIbI
NEATeNbHOCTH 1O IOJIyYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluy, MpeoOpa3oBaHMI0O M IPUMEHEHHIO B Pa3IMYHbIX YYEOHBIX M HOBBIX
CUTYaLUsX:

IIPEJCTABICHUE O 3aKOHOMEPHOCTSIX M IO3HABAEMOCTU SIBJICHUH NPHUPOJIbl, TOHUMAHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMMYECKON
HayKd Kak oOJacTH COBPEMEHHOI'0 €CTECTBO3HAHMs, KOMIIOHEHTa OO0IIel KylIbTypbl M HPAaKTUYECKOH NEATEIbHOCTH 4YeJOBEKa B YCIOBUSAX
COBPEMEHHOT0 00IIecTBa; TOHUMaHNUE MECTAa XUMHUH CPEJH JIPYTUX €CTECTBEHHBIX HaYK;

BJIaJICHHE OCHOBAaMH MOHATHMHOIO ammapara ¥ CHMBOJIMYECKOTO S3blKa XUMMHU JUI COCTaBIeHMs (HOPMYJ HEOPraHMUECKUX BEIIECTB,
YpaBHEHUH XUMHUYECKUX peakiuil (C omopoil Ha aqroput™M ydeOHBIX JeHCTBMIA); BiajeHHe ocHOBaMH xumuueckoil HomeHknatypsl (IUPAC u
TPUBHAJILHON) U YMEHHUE HCIOJIb30BaTh €€ Ul pelleHHs ydyeOHO-TI03HABATENIbHBIX 33/1a4 C IMOMOIIBIO YUUTENs; YMEHUE UCIOJIb30BaTh MOJEIH
111 OOBSICHEHUS! CTPOEHHSI aTOMOB M MOJIEKYJI 110 aJITOPUTMY C OIIOPOI Ha OTIpeIesICHUS;



[IPEJICTABICHUE O CHCTEME XHMMHUYECKUMX 3HAHMM M yMEHHE C IOMOINbIO YUUTENsl NPUMEHATh CHUCTEMY XUMHUYECKMX 3HAHUU s
YCTaHOBJICHUS! B3aUMOCBSI3€l MEXIy M3YYEHHbIM MaT€pUaJoM U IpPU MOJIYYEHHUU HOBBIX 3HAHUM, a TAKXKE€ B MPOLIECCE BHINIOJHEHUS Y4EOHBIX
3aJaHui ¥ IPH paboTe ¢ HICTOYHMKAMH XUMUYECKOH HH(POpMAIH, KOTOpast BKIIOYALT:

BAKHEHIINE XUMHUYECKUE MOHATUSA: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJa, BELIECTBO, IPOCTOE U CIOXHOE BEILIECTBO, OJHOPOJIHAS U
HEO/JHOPOJHAsl CMECh, OTHOCUTENIbHBIE aTOMHAasi U MOJIEKYJISIpHAs Macchl, KOJMYECTBO BEIECTBA, MOJb, MOJSpPHAs Macca, MOJISIPHBIM 00beM,
OKCHJI, KUCJIOTa, OCHOBaHHE, COJIb (CPEAHsIsl), XUMUUECKas peaKltsl, peakllMi COSIUHEHUS], pEaKLUU Pa3IoKEeHUs, PEaKIMK 3aMeIIeHUs], peaKIuu
oOMeHa, TeruloBOM 3PQEKT peakiuu, K30- U IHAOTEPMHUECKUE PEaKIUU, pacTBOP, MAccoBas JOJsI XMMHUYECKOIO 3JEMEHTAa B COEIUHEHHH,
MaccoBas J0J1s U IPOIIEHTHAs KOHLEHTPAllKs BEIIECTBA B pacTBOpPE, SAPO aToMa, dJIEKTPUUECKUN CI0H aToMa, aTOMHasi opOuTab, paauyc aToma,
BAJICHTHOCTh, CTENEHb OKUCJIEHUS, XUMUYECKAasl CBSA3b, AJIEKTPOOTPULIATEIbHOCTh, NOJSIPHAsl U HEMOJIIpHasi KOBaJEHTHAas CBS3b, HOHHAs CBS3b,
MeTaJJIn4yecKasi CBsA3b, KPUCTAJUIMUECKasl pelieTka (aTOMHasi, HOHHAs, METAIJINYecKasi, MOJIEKYJsipHasi), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HE
ANIEKTPOJIUT, DJEKTPOIUTHYECKAs AUCCOLHMAIMS, PEaKIMH HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIIUU, OKHUCIUTENb U
BOCCTaHOBUTEJb, OKHUCJICHHE W BOCCTAHOBJICHHE, DJIEKTPOJIM3, XUMHUYECKOE paBHOBEcHE, OOpaTUMble W HEOOpaTUMBbIE pEeakluu, CKOPOCTh
XMUMHUYECKOHN peaklnu, KaTaiau3aTop, npeaenbHo nomycrumast konuentpauus ([11K), koppo3us meTanos, CIjIaBsbl;

OCHOBOITOJIArarolne 3aKOHbl XMMUHM: 3aKOH cOXpaHeHusi Macchl, [lepuoanueckuit 3axoH I, M. MenzaeneeBa, 3ak0OH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTapo;

TEOPUU XUMHUH: ATOMHO-MOJIEKYJIIPHAsE TEOPHsI, TECOPHSI FNEKTPOJIUTUYECKON TUCCOLMALIAN, a TAK)KE MPEICTABICHNUS] O HAYYHBIX METOJaX
[TO3HAHMS, B TOM YUCJIE SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAAX UCCIIEIOBAHMS BEIIECTB U U3YUYECHUSI XUMUUYECKUX PEAKLINM;

MIpeJICTaBJICHUE O TIEPUOANYECKOI 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB (panyc aToma, 3IEKTPOOTPULIATEIbHOCT), IPOCTHIX U
CIIOXHBIX BEIIECTB OT IOJIOKEHUsl 31eMeHToB B Ilepuomuueckoi cucreme (B MaslbIX NEPUOAAX M TJIABHBIX MOATPYNNAax) M 3JIEKTPOHHOTO
CTPOEHHS aTOMa; yMeHUE OOBSICHATH CBA3b MOJ0KEHUS 1eMeHTa B [leproauueckoii cuctemMe ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sipa, oOliee YUCIO 3JIEKTPOHOB), paclpeeseHUEM 3JIEKTPOHOB M0 SHEPTeTUYECKUM YPOBHSAM aTOMOB
MEPBBIX TpPEX IMEPHOJOB, KaIMUs U KalbLUs; KIacCUPUIMPOBATH XUMUYECKHE DJIEMEHTHI C OMOPON Ha ompereneHus (U3MUECKOro CMbIcia
M(POBBIX TaHHBIX MEPUOTUYECKON TAOIUIIBL;

YMEHHE KJIacCU(UIIMPOBATh XUMUUECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIeCTBA U XUMHUUYECKUE PEAKIIMH C OMOPOM Ha CXEMBbl; OMPEIeIsATh
BAJICHTHOCTb U CTENIEHb OKUCIECHUS XUMHYECKUX 3JIEMEHTOB, BUJ XUMUYECKON CBSI3U U TUIl KPUCTAIUIMYECKON CTPYKTYPBI B COCIMHEHUSIX, 3apsij
MOHA, XapaKTep cpe/bl B BOJHBIX PACTBOPaX BEUIECTB (KUCIOT, OCHOBAHU ), OKUCIUTEIh U BOCCTAHOBUTENH 110 AITOPUTMY YIEOHBIX JEHCTBU A

YMEHHE XapaKTepHu30BaTh C OMOpPOil Ha cxeMy (U3MYECKHME M XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB (KHCIOPOMA, O30H, BOIOPOL,
rpadut, anmas, KpeMHHUH, a30T, pocdop, cepa, XJIop, HATPUIA, KU, MarHUH, KaJIbIUi, aIFOMUHHMN, KEJIE30) U CIIOKHBIX BEIIECTB, B TOM YHCIIE
UX BOJHBIX pacTBOPOB (BOJA, aMMHaK, XJIOPOBOIOPOI, CEPOBOIOPOMI, OKCHIBI M THAPOKCHIb MeTamioB I - ITA rpymnm, amomununs, memu (I1),
uuHka, sxernes3a (II u 1), okcunsr yrnepona (II u IV), kpemuus (IV), azota u docdopa (Il u V), ceper (IV u VI), cepuucras, cepnas, a3oTucTtas,
a3zoTHas, pocdopHasi, yroiabHas, KpeMHHEBasi KUCIOTa U UX COJIM); ONMMCHIBATH C OTIOPOi HA IJIaH U KJIIOYEBBIC CIIOBA; YMEHUE MPOTHO3UPOBATH U
XapaKTEepU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOEHMS IOCIE IPEABAPUTEIBLHOIO aHAJIN3a M0J] PYKOBOACTBOM IIE€Jarora,



IIPUMEHEHHUE BEILECTB B 3aBUCUMOCTHU OT MX CBOWMCTB, BO3MOKHOCTbh IPOTEKAHUS XMMMUYECKUX MPEBPAILECHUN B PA3IMYHBIX YCIOBUSIX, BIUSHHUE
BEIIECTB U XUMUYECKHX IPOLIECCOB Ha OPraHU3M YeJIOBEKAa U OKPYKAIOIIYIO IPUPOIHYIO CPELY;

YMEHHUE COCTaBJIATH MO 00pa3ily, CXeMe, allfOPUTMY YYEeOHBIX JEHCTBHIA MOJEKYISIpHBbIC U MOHHBIC YPaBHEHHUS pPEaKIHidl (B TOM YHCIE
peakuuii HMOHHOrO OOMEHa U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMN), WUIIOCTPUPYIOUIUX XHMHUYECKUE CBOWCTBA M3YYEHHBIX
KJIacCOB / TPYIINT HEOPraHUYECKMX BEUIECTB, & TAKXKE MOATBEPIKAAIOIINX TeHETUYECKYIO0 B3aUMOCBSI3b MEXKLy HUMHU;

YMEHHE BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJII0 XMMMYECKOTO 3JEMEHTa B
COEJIMHEHUH, MAaCCOBYIO JIOJII0 BEIIECTBa B PacTBOPE, KOJMUECTBO BEILECTBA U €r0 Maccy, 00bEM razoB ¢ ONOpoi Ha obmue GopMysbl; yMEHHE
MPOBOJUTH PACUYETHl MO0 YPAaBHEHHUSIM XMMHMUECKHUX PEAKIMH M HAaXOAUTh KOJIMUYECTBO BEIIECTBA, 0OBEM M MACCy pEareHTOB WJIM IMPOJIYKTOB
peaxkiuu ¢ onopoii Ha obpaszel, aNropuT™M y4eOHbIX JeHCTBUI;

BJIaJICHHE OCHOBHBIMU METOJIaMU HAy4HOTO MO3HAHUs (HaO0IeHIEe, U3MEPEHNE, SKCIEPUMEHT, MOIEIMPOBAHUE) MIPU U3YUYEHUHU BELIECTB
U XUMHYECKUX SIBJICHUI ¢ OMOpOM Ha alrOPUTM Y4eOHBbIX NEHCTBUM; yMEeHHE CPOPMYIUPOBATH MPOOIEMY U MPEATIOKUTh IYTH €€ PEUICHHs C
MTOMOIIBIO NIEIarora; 3HaHue OCHOB 0€30MacHOM paboThl ¢ XUMUYECKMMHU BEIIECTBAMU, XUMUYECKOH MOCYA0N U 1ab0opaTOpHBIM 000PYI0BaHUEM;

HaJlMuue MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYLIECTBJICHUS CIEIYIOIIUX XUMUYECKHX HKCIEPHUMEHTOB IOJ| PYKOBOJCTBOM
yuuTeNs ¢ 00CYK/IeHHEM IUTaHa paboThl WIIM COCTABIIEHUEM TaOJIUIIbI:

U3y4YeHHE U ONUcaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C (PU3NYECKUMHU U XUMUUYECKUMH SBJICHUAMU;

OTIBITHI, WIITIIOCTPUPYIOIINE IPU3HAKU IPOTCKAHUS XUMUYECKUX PEAKIINMN;

U3y4eHHe CI0COO0B pa3JeseHHs CMECeH;

IIOJIy4EHUE KUCIOPOJa U U3YyYEHHE €r0 CBOMCTB;

IIOJIy4Y€HHUE BOJOPOIA U U3YUYEHHUE €TO CBOUCTB;

IIOJIy4YEHHUE YIIIEKHUCIIOTO T'a3a U U3YYEHUE €T0 CBOWCTB;

IIOJIy4E€HUE aMMHUaKa U U3y4EHHUE €r0 CBONCTB;

IIPUTOTOBJIIEHUE PACTBOPOB C OIIPEIEIICHHON MACCOBOM J10JIEN PACTBOPEHHOTO BEILECTBA;

HCCJIEJOBAaHUE U ONIMCAHNUE CBOMCTB HEOPraHMYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB;

IPUMEHEHHE WHIUKATOpOB (JIakMyca, METWIOpaH)ka U (eHosiTasienHa) Juisd OIpelesieHUsl XapakTepa cpellbl B pacTBOpax KHUCIOT U
LIeJIOYEH;

U3Y4YECHHE B3aUMOJICHCTBUSA KUCIIOT C METa/NIaMHU, OKCHJIaMU METAJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMUA OCHOBAHUSMH, COJISIMU;

MIOJIy4E€HUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHE OJIHOTO METAJUIa JPYTUM U3 pacTBOpa COJIH;

uccieoBaHue aM(OTepHbIX CBOUCTB T’UAPOKCHUIOB aTFOMUHUS U LINHKA;

pEILIeHNEe SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX COCTMHEHUIN;

pELIEHNE YKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME «DIEKTPOIUTHIECKAsT JUCCOLUALUAY;

pEeLlIeHNE SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaykHel1e HeMeTalIbl U UX COEIUHEHUS;



pelieHne YKCIePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelie MeTauibl U UX COSTUHEHUS;

XUMHUYECKUE IKCIIEPUMEHTHI, WUTIOCTPUPYIOIIHE MPU3HAKH MPOTEKAHUS PEaKIMi HOHHOTO 0OMEHa;

KaueCTBEHHbIE PEaKLMM Ha MPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAX MOHBI: XJIOPHUA-, OpOMUI-, HOAU-, cyab(aT-, pocdar-, kapOoHaT-,
CUJIMKAT-aHUOHBI, TUAPOKCU I-MOHBI, KATHOHBI aMMOHMSI, MarHusl, KaJIbIIUs, AIIOMUHUS, kene3a (2+) u xkenesa (3+), menu (2+), HUHKA;

YMEHHE TMPEICTaBIATh PE3yJIbTaThl IKCIEPUMEHTa B (DOpME BBIBOJIOB, JOKA3aTEIbCTB, TPAQUKOB M TAOJMIl M BBISBIATH dMIHUPUUYCCKUE
3aKOHOMEPHOCTH;

BIIaJICHUE TTPaBUJIaMU 0€30MacHOTO O0paIeHHsl C BEIIECTBAMHU, UCTIOIh3YEeMbIMH B MIOBCETHEBHOM JKU3HU, a TAKXKE MPABHIIAMH TIOBEICHUS
B IEsIX cOepekeHUs: 370pOBbS M OKpYXKalolled MPUPOJAHOW Cpejbl, TOHUMaHWE Bpeaa (OMacHOCTH) BO3JIEHCTBHS Ha JKUBBIE OPraHU3MBbI
OTIPENICTICHHBIX BEIIECTB, a TAKXKE CIIOCOO0B YMEHBIIICHUSI U MPEJOTBPAIICHHUS UX BPEAHOTO BO3/ICHCTBUS; TIOHUMAHKE 3HAYEHUS KUPOB, OCIKOB,
YTJIEBOJIOB JUIsl OPraHU3Ma YeJIOBEKa;

BIIaJIEHUE OCHOBAMH XUMHUYECKOW TPAMOTHOCTH, BKJTIOYAIONIEH YMEHHE MPAaBUIHHO MCIOJIB30BAaTh U3YUYCHHBIC BEIIECTBA U MaTEpHAIIHI (B
TOM YHCJIE, MUHEpAIbHBIC YI0OPEHUS, METAJIIBI M CIUIABBI, MPOAYKTHI IepepabOoTKH MPUPOJHBIX HCTOYHUKOB YTIIEBOIOPOOB (YIJIsl, TPUPOJHOTO
rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha MTPOU3BOJICTBE; YMEHUE MPUBOIUTH MPUMEPHI MPABMIIBLHOTO UCIIOJIH30BAHMS N3YUYCHHBIX BEIIECTB U
MaTepHuaoB;

YMEHHE YCTaHABJIMBATH CBSI3M MEXKIYy pPEeabHO HAOJFOMaeMBbIMH XUMHUYECKUMU SBJICHHUSIMH M TPOIECCAMHU, MPOUCXOAITIMU B MaKpO- U
MHUKPOMHpPE, OOBSCHATh MPUYMHBI MHOTOOOpA3Ws BEIIECTB, YMEHHE HWHTETPUPOBATH XUMHYECKHE 3HAHHUS CO 3HAHUAMH JPYTHX Y4eOHBIX
MPEAMETOB C TIOMOIIBIO MEIarora;

MpeACTaBICHUE O cepax MPOoPECCHOHATBHON NEITEIBPHOCTH, CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMHU Ha
JTOCTIDKCHHSIX XMUMHUYECKOW HAyKH; HAJIMYWE OMbITa PAbOThI C pa3IuYHBIMM HMCTOYHHMKAMH WH(MOpPMAIMKM 10 XUMUHU (HAYYHO-TIOMYJISIpHAS
JuTepaTypa, CJIOBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI) C ONMOPOM HA aJTOPUTM: YMEHHE OOBEKTHBHO OLICHMBATh MH(OPMAIUIO O BEIIECTBAX,
HX TPEBPAIICHUSIX U TPAKTUYECKOM TPUMEHEHHUH.

8 KIIACC

PacKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX IOHATHH: aTOM, MOJIEKYJA, XUMUYECKUM 3JIEMEHT, IIPOCTOE BEUIECTBO, CIOXKHOE BEIECTBO,
cMech (OHOPOAHAs M HEOJHOPOJHAs), BaJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJISIPHast
Macca, MaccoBass JO0Js XMMMYECKOrO 3J€MEHTa B  COCJUHEHUH, MOJIIPHBIM O0O0BEM, OKCHA, KUCJIOTa, OCHOBAaHUE, COJb,
*3IEKTPOOTPULIATEIILHOCTE*, CTENIEHb OKUCIICHHS, XUMHUYECKasi PeakLus, KIacCupHUKalMs peakiil: peakiuy COeANMHEHMsI, PEaKIIMK Pa3I0KeHU s,
peakuMy 3aMelleHus], peakluu OOMeHa, K30- U SHAOTEPMUYECKUE peaklHM; *TeruioBod 3(pdekt peakuuu™; supo aroma, 3JIEKTPOHHBIN ClOil
aToMa, aTOMHasi OpOUTalIb, panyc aToMa, XUMHUYECKas CBSA3b, MOJSpHAsl U HENOJsIpHAs KOBAJIEHTHAs CBSI3b, MIOHHAS CBSI3b, MOH, KATUOH, aHHUOH,
pacTBOp, MaccoBasi J10JIs BelllecTBa (MPOLIEHTHAs KOHLEHTPALKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. M. 1) MU NPUMEHSATh 3TH MOHATUS NPU ONMUCAHUU BELIECTB U MX
[IpEBpALICHUN;

UCIOJb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIsI COCTaBJIeHHs ()OpMYN BEIIECTB, MOJEKYISPHBIX YpaBHEHUH XUMHUYECKUX peaKIuil,
AIIEKTPOHHOTO OanaHca;



ONPEEATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX; CTENEHb OKHUCICHHS 3JEMEHTOB B OMHApHBIX COECIUMHEHUSX C
ONOpPOI Ha OIpEAETICHMs], B TOM YUCIE CTPYKTYpPUPOBAHHbBIE; IPUHAJUIEKHOCTh BELIECTB K ONpPEAEIEHHOMY KJIACCy COCIUHEHHU MO (popmyaM;
BU/JI XUMHUYECKOM CBSI3U (KOBaJICHTHAsI U HOHHAs) B HEOPIraHUYECKUX COCAUHEHMUSIX;

HUMETh TPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHHUI, YMETh C IOMOIIBIO YUYUTENs NMPUMEHATh CUCTEMY XMMHUYECKMX 3HAHUH, AJs
YCTaHOBJICHHUS B3aUMOCBSI3U MEX 1y U3yUYEHHBIM MaTEPUAJIOM U MPU NOIYYEHUH HOBBIX 3HaHUH, a Takke Ipu paboTe ¢ UCTOUHUKAMU XHUMHUYECKOU
nHpopmauru. OpUEHTHPOBATHCS B MOHATUSAX M ONEPUPOBATH UMU Ha 0a30BOM ypOBHE, NPUMEHSATH NPU BHINOJHEHUH Y4YEOHBIX 3aJaHUN U
pEIIeHUHN pacuyeTHHIX 3a7a4 C OTIOPOH Ha AITOPUTM YUE€OHBIX IeHCTBUI M3ydEHHBIC 3aKOHBI M TEOPUH: 3aKOH COXpaHEHUs Macchl, [lepuoaundeckuit
3akoH JI.M1. MeneneeBa, *3ak0H MOCTOSIHCTBA cOCTaBa™®, 3aKOH ABOTrajjpo; aTOMHO-MOJIEKYisipHas Teopusi. COOTHOCUTh 0003HAUEHUs, KOTOpbIE
uMmetrorcs B Tabmune «lleproaunueckast cucrema xumudeckux neMenToB /1. 1. MenneneeBa» ¢ YMCIOBBIMHM XapaKTEpUCTUKAMU CTPOEHHUSI aTOMOB
XMUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij AJipa, 00IIee YHCII0 AJIEKTPOHOB U PACIIPEIETICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIMPOBATh XUMHUUYECKUE HJIEMEHThI; HEOPTaHWYECKUE BEIIEeCTBA; XUMHUUYECKHE PEaKIHUH (M0 YUCIYy M COCTaBy y4acTBYIOLIUX B
peaKkuu BELIeCTB, MO TEIJI0BOMY 3P (HEKTY, 10 UBMEHEHHUIO CTENEHH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB) C OMOPOM Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3jMYHBIX KJIACCOB, MOATBEpXKJas OMHCAHHE IMpUMEpaMU
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIUX XMMHUUECKUX PEaKLUN C OTIOPON Ha CXEMBI;

MIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX COCTaBA U CTPOEHUS; BO3MOXHOCTH MPOTEKaHUSI XUMHUYECKUX IPEBPALLECHHN B
Pa3IMYHBIX YCIOBUSX MOCIIE MPEIBAPUTENLHOTO 00CYKACHUS C IEAAroroM;

BBIYHCISATHE OTHOCUTENIbHYIO MOJIEKYISIPHYIO UM MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JIOJI0 XMMHMYECKOTO 3JIeMEHTa 1o (opmyine
COEIMHEHMS; MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE; IPOBOANUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIIUK C OTIOPOM Ha aJITOPUTM,;

MPUMEHSITh OCHOBHBIE OINEpPAlMU MBICIUTENBFHON JEsITeIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHEe, 00OoOlIeHHe, cHucTeMaTH3alus,
KJ1accU(UKaIus, BbISIBJICHHE IPUUMHHO-CIICICTBEHHBIX CBSI3€H — JUIsl U3y4EHUS CBOICTB BEILIECTB U XUMUYECKUX PEAKLIU; eCTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — HAONI0/IeHNE, U3MEPEHHE, MOJICIUPOBAHUE, SKCIIEPUMEHT *(peasbHbIil U MBICIIEHHBIN)® 101 pyKOBO/ICTBOM I€/larora;

clieIoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYIO0M U J1abopaTopHBIM OOOpYyJOBaHHEM, a TakkKe MpaBujiaM oOpalleHus
C BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKIHUSIMHU [0 BBIMIOJHEHUIO JaO0OPATOPHBIX XUMHUYECKHX OIBITOB MO TOJYYEHHIO U COOMpAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OMpEAeNEHHOM MacCOBOMl 0jel pacTBOPEHHOTO BEIIECTBA;
IUTAHUPOBATh U MPOBOJUTh XMMHUECKHUE IKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO UHIUKATOPOB (JIAKMYC,
dbenondranenn, METUIOPAHK U Ap.), MOATBEPKAAIOIINX KAaUeCTBEHHBII COCTaB HEOPraHUYECKUX BEIIECTB (Ka4eCTBEHHBIE PEAKIIMM Ha MOHBI) MO
PYKOBOACTBOM nejarora.



8 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Ne

HaumenoBanue pa3aeioB u

KoaunuecTBO 4acoB

KoHTpoJbHbIE

IIpakTHYeckue

DJIeKTpOHHbIe (L (POBbHIE)

n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonsrue o 5 1 bu6mmoreka [JOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
KonnueTBeHHbIE OTHOIIICHUS 3
B XUMHUH
53 Bopa. PactBopesl. [lonsitue 5 1 1 bu6mmoreka [JOK
00 OCHOBaHUAX https://m.edsoo.ru/7f41837c
2.4 Sﬁfﬁiﬁiﬁfﬁb} 12 1 1 bubmorexa LIOK
SP—— https://m.edsoo.ru/7f41837c
Hroro no paszneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3nen 3. Ilepuoauyeckuii 3axoH u [lepnoauyeckas cucrema xumudeckux 3jeMeHToB /I, . MenneseeBa. CTpoeHue aTOMOB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Iepunoanyeckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHUYECKUX 3JIEMEHTOB /]. 7
N. MenneneeBa. Ctpoenue
aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

39 OKHCIUTENTHHO- 3 1 bubnuorexa [JOK
' BOCCTAaHOBHTEJILHBIE https://m.edso0.ru/7f41837c
peaxin
bu6moreka [IOK
154 15
TOTD HO pasaely https://m.edsoo.ru/7f41837c
PezepBHoe Bpemst 3 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 08 4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE INTAHUPOBAHMUE

8 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne Tema ypoka Konrpoas | IIpakrun | [ara uudposbie
n/n Bcero HbIE YyecKue H3YyYCHUA 06pa3OBaTeJ'II)HI)Ie
padoThI padoTsl pecypchl
IIpeamer xumun. Pojib XUMUM B KU3HU YEJIOBEKA Bubmuotexa LIOK
1 bedt ) ' 1 https://m.edsoo.ru/ff0d21
Tena u BemecTBa
Oc
bu6moreka [IOK
2 ITonsTHe 0 MeTOAaX IMO3HAHKUSA B XUMHUH 1 https://m.edsoo.ru/ff0d22
e
[Tpaktuueckast padota Ne 1 « Jlaboparopnoe BuGmorexa [IOK
3 06opyz[013a£me Y TIPUEMBI paObOThI C HUM. [IpaBuna 1 https://m.edsoo.ru/ffod23
0e30macHoO# paboThl B XUMUYECKON JTab0paTOpum» dc
» -_—
Uucrele BemecTBa U cMmecu. CriocoObl pa3eneHus Bubmiorexa LIOK
4 1e Bell ' pasa 1 https://m.edsoo.ru/ff0d26
cMmeceit
ca
bub OK
5 HpaKTquCKavﬂ pabota No % «Ouncrtka 1 h '[Ijtlpg:l;ll(r);zl;jascl)lo.ru /f0d28
3arpsi3HEHHON MOBAapEHHOM commu» 8
bubnuoreka [JOK
6 ATOMBI B MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6C
7 XUMUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnunoreka [JOK

XUMHWYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2b



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

e8

bubmuoreka [JOK

8 [TpocThie u CIIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢c
bubmmoreka [{OK
9 ATOMHO-MOJICKYJIIPHOE YYCHUE https://m.edsoo.ru/ff0d2d
50
3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB. X UMHUUYECKas bubmmoreka [{OK
10 dopmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2e
DJIEMEHTOB ae
OTtHocuTenbHas atoMHas Macca. OTHOCHTEIbLHAS bubmorexa OK
11 ’ https://m.edsoo.ru/ff0d32
MOJICKYJISIpHAsT Macca
3c
MaccoBas 10J1si XUMAYECKOTO JIEMEHTA B bubmorexa OK
12 g https://m.edsoo.ru/ff0d35
COEIMHEHNH
Oc
bu6mmoreka [IOK
13 KomnuectBo BemectBa. Moub. Mouisipaast macca https://m.edsoo.ru/ff0d52
30
dusnyeckue U XUMHUYECKHE SIBIIEHUS. XAMUYECKas bubmorexa HOK
14 ’ https://m.edsoo.ru/ff0d37
peakius
fa
IIpaxktuyeckas padora Ne 3 «IIpu3HaKu U YCIOBUS bubmorexa HOK
15 P P } P . y https://m.edsoo.ru/ff0d3a
MPOTEKAHHUS XMMHYCCKUX PEaKIIU». 16
3aKOH COXpaHEHHs MAcChl BENMIECTB. XUMUYECKHE bubmmorexa [TOK
16 P HHects. https://m.edsoo.ru/ff0d3b

ypaBHEHUS

88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Brrunciaenus KOJIMYECTBA, MAaCChl BCIICCTBA I10

bubmuoreka [JOK

17 . https://m.edsoo.ru/ff0d57
YPaBHEHUSM XHMHYCCKHUX PEaKIIni 08
Knacenduxa o U bubmmoreka [{OK
n(UKAIHS XUMUICCKHX PEAKIIHA
18 i peaiit https://m.edsoo.ru/ff0d3f
(coemuHeHMS, pa3IoKESHUS, 3aMEIICHUs, OOMEHA) 34
bubnuorexa [JOK
19 M. B. JIomoHOCOB — WéHLIfI-SHIII/IKJ‘ICjHGHI/ICT. hth[IDSJ,I:I;I/n:.eI;SCI)_E).ru 10440
O06o01eHre U cucTeMaTru3aus 3HaHU o4
bubmuorexa [JOK
20 KonTtponpras padorta Nel mo teme «BemiectBa u hth[Isz,I:P/I/n:.eI;sﬁ).ru 10442
XHUMHYCCKUAEC PEAKITHI)
90
Bos cMmech ra3oB. CocTaB BO3ayxa Bubnuorexa LIOK
21 X ) AYXa. https://m.edsoo.ru/ff0d44
Kucnopon — snemeHT u nipoctoe BeniectBo. O30H 8e
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa bu6mmoreka [IOK
22 (peakmuu okucienus, ropenune). [loustue 06 https://m.edsoo.ru/ff0d46
OKCHIaX 14
C 0 0
e L
23 P P pol https://m.edsoo.ru/ffod49
[Ipaktueckas padota Ne 4 o teme «Ilomydenue 7a
KHCIIOPO/1a, U3yYEHHUE ero CBOMCTB» —
TennoBoii 3 PeKT XUMHIECKOW peaKIuu, OHSTHE bubnunoreka [JOK
24 0 TEPMOXHMHUYECKOM YPaBHEHHH, K30- H https://m.edsoo.ru/ff0d47
SHAOTEPMHUUECKUX PEAKITUIX 90
Tomnuso (HedTh, Yroab U MeTaH). 3arps3HeHne Bubmorexa LIOK
25 I + AP https://m.edsoo.ru/ff0d4c

BO3ayXa, CITIOCOOBI €T0 NpeaAoTBpalICHUA

4a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

BOI[OpOI[ — OJICMCHT U IIPOCTOC BCUICCTBO.

bubmuoreka [JOK

26 https://m.edsoo.ru/ff0d4d
Haxoxnenue B mpupoe 40
du3nyecKue U XUMUIECKHE CBOMCTBA BOIOPOIA. Brbmiorexa LIOK
27 https://m.edsoo.ru/ff0d4d
[IpumeHnenue Boropoaa 40
bubmmoreka [{OK
28 [ToHsITHE O KUCIOTAX U COJISAX https://m.edsoo.ru/ff0d50
d2
bu6moreka [IOK
29 Crioco0bl TOJTy4YeHUs BOJOPO/Ia B Tab0OpaTOpun https://m.edsoo.ru/ff0d4d
do
30 [Tpaktruueckast pabota Ne 5 Hf) teme «llomyduenue ﬁgggﬁ:};ﬁiiﬁﬁ/ﬁo 44f
BOJIOPO/Ia, H3YYEHHUE €r0 CBOWCTBY 4
bu6mmoreka [IOK
31 MousipHbIil 006EM ra30B. 3aK0OH ABOTaIpo https://m.edsoo.ru/ff0d54
2e
Brruncienus o0béMa, KOIMYeCTBa BEIISCTBA ra3a bu6mmoreka [JOK
32 10 €r0 U3BECTHOMY KOJIUYECTBY BEIIECTBA HIIH https://m.edsoo.ru/ff0d55
00BEMY a0
Beruucnenus 00bEMOB ra3oB 110 ypaBHEHHIO bubnuoreka [IOK
33 peaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX OTHOLICHUI https://m.edsoo.ru/ff0d57
rasoB 08
bu6mmoreka [JOK
34 dusnyeckue U XUMHUUYECKHE CBOMCTBA BOIbI https://m.edsoo.ru/ff0d58
/a
35 CocraB ocHoBanuil. [lonsiTHe 00 MHIMKATOpax bubnuoreka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

https://m.edsoo.ru/ff0d59
e2

Bopa xak pactBoputens. HacblleHubie u

bubmmoreka [{OK

36 HEHACBHIIICHHBIC PacTBOPBL. MaccoBas 01t https://m.edsoo.ru/ff0d5b
BEII[ECTBA B PaCTBOPE 40
[Ipaktuyeckas padora Ne 6 mo reme bubnuorexa [JOK
37 «[IpuroroBiieHne pacTBOPOB C OMPEACIEHHOM https://m.edsoo.ru/ff0d5e
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA» ba
38 Kontponsnas padota Ne2 o reme «Kucmopo. ﬁ;lgsﬁ?/(;:i;z&(.)ri/ﬁo 463
Bopaopon. Bona»
42
bu6moreka [IOK
40 OKcHIbl: cOCTaB, KiaccuHUKaIHs, HOMEHKIaTypa https://m.edsoo.ru/ff0d66
4e
[TonyyeHue u XMUMHYECKUE CBOMCTBA KUCIOTHBIX bubmmorexa LIOK
41 ’ https://m.edsoo.ru/ff0d66
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB 4e
OCHOBaHUS: COCTaB, KJIaCCUPUKAIHSI Bubmiorexa LIOK
42 ’ ’ https://m.edsoo.ru/ffod67
HOMEHKJIaTypa ca
bubnuoreka [JOK
43 [TonyueHre ¥ XUMHUYECKHE CBOWCTBA OCHOBAHHIA https://m.edsoo.ru/ff0d67
ca
bubnuoreka [JOK
44 Kucnotsl: coctaB, knaccuukams, HOMEHKIATypa https://m.edsoo.ru/ffOdfee
2
. bubnunorexa [IOK
45 [TonmyueHne 1 XMMUYECKHE CBOMCTBA KHUCIIOT

https://m.edsoo.ru/ffOdfee



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

2

Conu (cpennue): HOMEHKIIATypa, CoCOObI

bubmuoreka [JOK

46 . https://m.edsoo.ru/00ad94
MOJTYy4YCHUS, XUMHUYECKUE CBONCTBA 74
[Ipaktuyeckas padora Ne 7 Pemenne bubnuorexa [JOK
47 AKCIEPUMEHTAIBHBIX 337134 10 TeMe «OCHOBHBIC https://m.edsoo.ru/00ad9b
KJIACChI HEOPTaHUYECKUX COCTMHEHUID) 7c
['eneTndeckas CBsSI3b MEXKY KJIaCCaMU bubmmorexa LIOK
48 3 https://m.edsoo.ru/00ad9a
HEOPraHUYECKUX COCTMHEHUI 50
bu6moreka [IOK
49 O06001IeHIE U CHCTEMATH3aIUs 3HAHUH https://m.edsoo.ru/00ad9c
b2
50 Kontponbras padota Ne3 no teme "C‘)I(':'HOBHBIG ]f?tI/tISJsI:jI/(r)rT\.ee?S(i(.)rIj/OOa %
KJIaCChl HEOPTaHUYECKUX COETMHEHHM 1a
[TepBbie MOMBITKHM KIaCCU(PUKAITIN XUMHUICCKUX bubmuorexa [JOK
51 a51eMeHTOB. [ToHSATHE O IpyIax CXOIHBIX https://m.edsoo.ru/00ad9of
3JIEMEHTOB fa
[Tepuonunueckuii 3akoH u [lepuoandeckas cucrema bubmmorexa [JOK
52 https://m.edsoo.ru/00ada5
xuMmuueckux 3neMmeHToB J. . MeHneneera 2c
bubnuoreka [JOK
53 [Tepuro b1, TPy, OATPYIIIbI https://m.edsoo.ru/00ada5
2c
Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. Bubmiorexa LIOK
54 https://m.edsoo.ru/00ada3

30TONEI

42



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB

bubmuoreka [JOK

55 anemeHToB Ilepuoauueckoii cucremsr . Y. https://m.edsoo.ru/00ada6
Menneneesa bc
XapakTepucTuKka XMMUYECKOTO AJIEMEHTA 110 €ro bubnuorexa [JOK
56 noJjioxenuto B [lepuoandeckoii cucreme 1. 1. https://m.edsoo.ru/00ada8
Meneneesa 24
3navenue [lepronnyueckoro 3aKoHa Ajisi pa3BUTHS bubnuorexa [JOK
57 Hayku ¥ npaktuku. J[. . MenneneeB — y4€HbIi, https://m.edsoo.ru/00ada9
MeIaror v rpakIaHIH 6e
DIEKTPOOTPUIIATETBHOCTh ATOMOB XMMHUYECKHX Bubnuorexa LIOK
58 https://m.edsoo.ru/00adaa
JIIEMEHTOB
b8
bu6moreka [IOK
59 WoHHast XuMHUYecKast CBSI3b https://m.edsoo.ru/00adac
34
bu6mmoreka [IOK
60 KoBajieHTHast MOJIIpHAs XUMUYECKas CBA3b https://m.edsoo.ru/00adaa
b8
bu6mmoreka [JOK
61 KoBajieHTHast HENOIAPHAS XUMHUYCCKAs! CBSI3b https://m.edsoo.ru/00adaa
b9
bubmuoreka [JOK
62 CreneHb OKHCICHUS https://m.edsoo.ru/00adae
28
bu6mmoreka [JOK
63 OKHUCITUTENLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN https://m.edsoo.ru/00adb0
76
64 OKHCIUTEIN U BOCCTAHOBUTEIIN bu6mmoreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

https://m.edso0.ru/00adb0
76

KonTtponsHas padora Ne4 o reme «Ctpoenue

bubmmoreka [{OK

65 1 https://m.edsoo.ru/00adb4
aToMa. XUMHAYECKas CBI3b» 36
PesepBuEbIii ypok. O000IIEHNE U CUCTEMATA3 AN bubmorexa HOK
66 pu YPOK. H 1 1 https://m.edsoo.ru/00adb3
3HAHUN
3c
PesepBuEblil ypok. O000IIEHNE U CUCTEMATA3 AN bubmmorexa HOK
67 pv Ypox. m & 1 https://m.edsoo.ru/00ad9c
3HAHUN
b2
PesepBHEbIil ypok. O000IIEHNE U CUCTEMATA3 AN bubmorexa HOK
68 PBHBIH Ypor. L000M a 1 https://m.eds00.ru/f0d61
3HAHUN
cb
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
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