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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMUK Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJEHA HAa OCHOBE TPEOOBAHMI K pe3ysibTaTaM
OCBOCHHMSI OCHOBHOW 00pa3oBaTEeIbHOM MPOTpaMMbl OCHOBHOTO oO0mIero oodpaszoBanus, npenacrasieHHbix B I'OC OO0, a
Tak)kKe Ha OCHOBE (heqepanbHOi paboyeil mporpaMMbl BOCIUTAHMS U C YIETOM KOHIEHIUH MPEoiaBaHus y4eOHOTO IpeameTa
«XuMuss» B 00pa3oBaTenbHbIX oprann3anusax Poccuiickoit denepamnuu.

[Iporpamma 1o XuMHUM Ja€T TPEACTAaBICHHUE O LENsAX, OOUIed cTpaTerud OOy4YeHHs, BOCIHUTAHMUS U Pa3BUTHS
OoOy4JaronmMxcst CpeICTBAMHU Y4eOHOro MpeaMeTa, yCTaHABIMBAET 003aTeIbHOE MPEIMETHOE COJIEpKaHKe, MPeycMaTpUBaeT
paclipefieieHre ero mo KjlaccaM M CTPYKTYpUpPOBAaHME IO pasjeinaM M TeMaM IpOorpaMMbl II0 XUMHH, OIPEHENSeT
KOJINYECTBEHHBIE M KAYECTBEHHBIE XapPAKTEPUCTUKU COAECPKAHUSA, PEKOMEHIYEMYIO MOCIIEN0BATENBHOCTh U3YUEHUSI XUMHUU C
Y4ETOM MEXNPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Yy4eOHOTrO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEHN
oOyJarolmxcs, ONpenesieT BO3MOKHOCTH NpeaMeTa JJid peanus3aluu TpeOOBaHWHM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeNpHON MpOorpaMMbl Ha YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHus, a Takke TpeOOBaHMM K pe3ysbTaTaM OoOydeHHUs
XUMHUU Ha YPOBHE LI€JIEH M3y4EHHUsI NMPEAMETa U OCHOBHBIX BHUJOB YUEOHO-ITO3HABATEIbHOM JESITEIbHOCTH 00Y4YaroIIEerocs 1o
OCBOEHHIO YUEOHOTO COAEPIKAHHUS.

3HaHWEe XWUMHUU CIYKUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIErocsl, €ro MNpeACTaBIEHUN O
MaTepUaJbHOM E€IUHCTBE MHpA, BAXXHYIO POJb UrparoT (opMUpyeMble XUMHUEH MNPEACTABICHHUS O B3aUMOIPEBPAIICHUSX
SHEPruu U 00 3BOJIIOLUU BEUIECTB B MPUPOJE, O MYTAX PELICHUs INI00ATBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA
— CBIPhEBOM, YHEPTETUUECKOM, MUIIIEBON U HKOJOTUUECKON 0€30MaCHOCTH, MTPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenne xumuu:

CHOCOOCTBYET peanu3ali BO3MOXHOCTEH AJisi camMOpa3BUTUS U (OPMHUPOBAHUS KyJIbTYpbl JIMYHOCTH, €€ OOLIeH U
(GYHKIIMOHAJIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHNE MBIIIJICHUS] 1 TBOPUECKUX CIIOCOOHOCTEN 00y4JaromnXcsi, HABBIKOB UX CaMOCTOSITENIbHOM
y4eOHOH JesTEeNbHOCTH, SKCIIEPUMEHTAIIBHBIX M UCCIIEI0OBATEIbCKUX YMEHUMN, HEOOXOIUMbIX KaK B MOBCETHEBHON KU3HU, TaK
U B IPO(ECCUOHATILHOM JAESITENbHOCTH;

3HaKOMHUT CO CHEIU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAE€T OCHOBBI LIEIOCTHOTO B3IJIS1a HA €IWHCTBO IPUPOJBI U
YeJI0BEKa, SIBJSIECTCS] OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



cocoOCcTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K TPUPOJIE, K YEIOBEKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHUECKOE 00pa30BaHue 00ydarOmnuXCsl.

JlanHble HampaBieHHUS B OOYYECHUH XUMHUH 00ECIEUHBAIOTCS CleUU(UKON coAep aHHs yueOHOro mpeaMeTa, KOTOPBIN
SBJISIETCS TIEJarOTUYECKH aJaTUPOBAaHHBIM OTpaKEHHEM 0a30BOM HAyKU XMMUU Ha ONPENEIEHHOM JTarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOrO oOHIEr0o 00pa30BaHUS OPUEHTUPOBAH HA OCBOEHUE OOYYalOUIMMMCS CUCTEMBI
NEPBOHAYAJIBHBIX MOHATHA XHWMHH, OCHOB HEOPTraHWYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITHIA
OPraHUYECKON XUMUH.

CrpykTypa coaepxaHHs HporpaMMbl M0 XUMHUU C(HOpMHpOBaHAa Ha OCHOBE CHCTEMHOIO MOJXOJa K €€ H3YYEHHIO.
CopeprkaHre CKIIAIbIBACTCS U3 CUCTEMBI MMOHATUN O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CHUCTEMBI NIOHATHI O XMMHYECKOU
peakuuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbl MO MPUHLUITY IOCIEA0BAaTENbHOIO PA3BUTHUsS 3HAHUH Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUIA PA3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— MPEACTABICHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIMY BEILIECTB B PACTBOPAX.

Teopernyeckue 3HaHUSI pacCCMATPUBAIOTCA Ha OCHOBE YMIUPHUUECKH MOJYUYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYroMy, BBINOJHAS (DYHKIMH OOBSICHEHHS U IPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U
BO3MOYKHOCTEM MPaKTHYECKOTO MPUMEHEHHUS U MOTYUYEHUS U3Y4aeMbIX BEIECTB.

OcBoeHHEe mporpamMmbl MO XUMHH CHOCOOCTBYET (OPMHUPOBAHMIO MPEJICTABICHUS O XHUMHUYECKOW COCTaBIISIOLIEH
HAay4YHOM KapTHUHBI MUpa B JIOTUKE €€ CHUCTEMHOM NPUPOJbI, LIEHHOCTHOIO OTHOIICHHWS K HAYYHOMY 3HAHHMIO M METOAaM
No3HaHUd B Hayke. M3yueHue XUMHHM MPOUCXOJUT C IMPHUBICYEHUEM 3HAHUW U3 paHEE U3YUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kmacce» U «dusuka. 7 Kimace».

[Ipy u3ydyeHHH XMMUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUNM OCHOB XMMHUYECKOW HAyKM KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHUA, IMPAKTUYECKON AESATENBHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOW KYJBTYpbI. 3ajgaya
y4eOHOTro MpeAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMUUYECKUX 3HAHUM — BaKHEHIIMX (aKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKUX MOJOKEHUM, JOCTYMHBIX OOO0OIIEHMII MHUPOBO33PEHYECKOrO XapakTepa, s3blka HayKd, B MPUOOLIEHUH K
HAay4YHbIM METOJaM TO3HAaHUS MpPU M3YYEHUH BEIIECTB U XUMHUYECKHX peakiui, B (OPMUPOBAHUM U PaA3BUTHU



MO3HABATEJbHBIX YMEHUM M WX MPUMEHEHUHU B Yy4eOHO-TIO3HABATEIBLHOW U Y4YEOHO-UCCIEIOBATEIIbCKON EATEIbHOCTH,
OCBOEHUU TMPaBUJI 0€30MMaCHOTO 0OpallleHHsI C BEIIECTBAMU B MOBCEHEBHOM KU3HHU.

[Tpu n3ydeHnn XMMUM Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUs BAXKHOE 3HaUECHUE TPUOOPEIIH TaKKe MeJH, KaK:

— (QopMupoBaHWE WHTEIUICKTyaIbHO pPa3BUTON JUYHOCTH, TOTOBOM K CamM0OOpa30BaHWIO, COTPYIHHYECTBY,
CaMOCTOSATEILHOMY MPUHATHIO PEIIEHUH, CIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSAM KU3HU;

— HAaINpaBJICHHOCTh OOYYCHHS] Ha CHUCTEMATHYECKOE MPHOOIICHHNE O0Y4YaIoUMXCs K CaMOCTOSITENIbHOM MO3HaBaTEIbHON
NeSATEeILHOCTH, HAYYHBIM METOAaM MO3HaHUS, (POPMUPYIOITIM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieueHrue YCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYAIONIMMUCS ONBITa Pa3sHOOOPA3HOM NESITENbHOCTH,
MO3HAHUS U CAaMONO3HAHMS, KJIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), MMEIOIIUX YHUBEpPCAIbHOE 3HAUCHHE ISt
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue o61el PyHKIIMOHATBHOW M €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBSACHSTH U
OIICHUBATH SIBJICHUSI OKPYKAIOIIETO MUPA, UCTIOJIb3Ys 3HAHUS U ONBIT, OJYyYEHHBIE MTPU U3YYCHUU XUMUU, IPUMEHATh UX TIPU
pelIeHrny nMpoosieM B TOBCEIHEBHOM KU3HU U TPYIO0BOM ACATEILHOCTH;

— (dopMupoBaHHE y OOYYaIOMIMXCS TYMaHUCTHYECKUX OTHOIICHUMN, MOHUMAHUS IIEHHOCTU XUMHUYECKUX 3HAHUU JIJIst
BBIPAOOTKM IKOJOTUYECKH I1€JIECOO00Pa3HOT0 TMOBEICHUSI B OBITY U TPYIAOBOM NESITEIHHOCTH B LIEJSIX COXPAHEHMSI CBOETO
3I0POBbS U OKPY’KAIOLIEN IPUPOTHOM CPEBI;

— pa3BUTUE MOTHUBALIMM K OOYYEHHIO, CIOCOOHOCTEl K CaMOKOHTPOJIO M CAMOBOCIHUTAHUIO HA OCHOBE YCBOECHUS
0O0LIEYeIOBEYECKHUX [IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIs U HAPABICHHOCTU JAJIbHEUILIET0 00yUYEeHUsI.

OO61iee yncao 4acoB, OTBEACHHBIX ISl M3yUYCHUs] XUMHUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, cocTaBisieT 136
4acoB: B 8 kitacce — 68 yacoB (2 yaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenver xumuun. Pornp XumMum B KA3HU 4desloBeKa. XUMUs B cucTeMe Hayk. Tena m BemecrBa. PU3NYECKHE CBOWCTBA
BelIecTB. ArperatHoe coctosiHue BemiecTB. [loHsaTre o MeTonax mo3HaHus B XUMuU. YucTeie BemecTtBa U cMecu. CrocoOsl
pa3aeieHust CMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3JIEMEHThl. CHUMBOJIBI XUMHUYECKUX 3JE€MEHTOB. [IpOCThIE M CIIOXKHBIE BEHIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckas ¢Qopmyna. BaleHTHOCTP aTOMOB XHWMHUYECKHX 3JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OtHocuTenpHass aroMHas wmacca. OTHOCUTENbBHAs MOJIEKYJsIpHas Macca. MaccoBasg JOJII XUMHYECKOTO JIJIEMEHTA B
COCIMHEHUMU.

KomnuectBo Bemectsa. Moisib. MoisipHass Macca. B3aMMOCBSI3b KOJIMYECTBA, MACChl M YMCJIA CTPYKTYPHBIX €IMHHIL
BellecTBa. Pacuétel mo ¢popmysiaMm XUMUYECKUX COCTUHEHUM.

@u3NUeCKue M XUMHYECKUE SIBICHUA. XUMHYECKas peakuus U €€ NpPU3HAKU. 3aKOH COXPAHCHHS MacChl BEHIECTB.
Xumnueckue ypaBHeHus. Kimaccudukanus XuMUYecKUX peakuuid (COeIMHEeHUs, pa3IoKeHUs], 3aMelIeHUs, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYOH, TpaBuiIaMu paboThl B JabopaTopuu M mpuéMamu oOpaiieHus ¢ J1abopaTopHBIM
000pyZ0BaHUEM, U3YUEHHUE U ONMCAaHNE (PU3HUECKUX CBOMCTB 00pa3ll0B HEOPraHMYECKUX BELIECTB, HAOMIOAEHUE (PU3NUECKUX
(ny1aBlieHWE BOCKA, TAastHUE JibJla, PACTUPAHHME caxapa B CTYNKE, KUIEHUE M KOHAEHCAIUs BOAbI) U XUMHUYECKUX (TOpEeHHE
CBEYH, MPOKAJIIMBAHNE MEIHON MTPOBOJIOKHU, B3AaMMOJICUCTBHUE MeJIa C KIUCJIOTOM) sIBJIEHUH, HAOJIIOICHUE U OTIMCAaHUEe MTPU3HAKOB
NPOTEKaHUsI XUMUYECKUX peakiuil (pa3nokeHue caxapa, B3auMOJCHCTBIE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3iokKeHHe
ruapokcuga meau (ll) mpu HarpeBanuu, B3ammojelcTBue keneza ¢ pactBopoMm conu Mmemu (Il), mzyuenme cmocoGoB
paszeneHusi cMeced: C MOMONIbI0 MarHuTa, (GUIBTPOBaHHWE, BbIIAPUBAHUE, AUCTWIUISALMUSA, XpomaTorpadus, MpoBeICHUE
OYMCTKM TIOBapEHHOW COJIM, HAONIOACHUE W OINUCAHWE pe3yJbTaTOB MPOBEACHUS ONBITA, WILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MAcChl, CO3[JaHUE MOJIEJIEN MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

BaxHellline npeacTraBuTe M HEOPraHUYECKHUX BeLIEeCTB



Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopon — 3jieMEHT M MpOCTOE BemiecTBO. HaxokeHue Kuciopoaa B
npupojie, husnueckue u XuMudeckue cBoiicTa (peakuuu ropenusi). Oxcuasl. [Ipumenenne xkucnopoga. CriocoObl MOTydeHUs
KHUCTIOpoJia B Jaboparopuu U mpombiiuieHHOoCcTH. KpyroBopoT kucinopoaa B mpupojge. O30H — auioTpomHas MoAU(UKaIIHs
KHCJIOPOJA.

TemnoBoi 3ppeKkT XUMHUUECKON peaKkIuu, TEPMOXUMUYECKUE YPABHEHHUSI, IK30- U IHIOTEPMHUYECKUE peakiuu. ToruBo:
yroJib U MeTaH. 3arpsi3HeHue BO3AyXa, YCHJIEHUE MapHUKOBOTO 3(dekTa, pazpylieHrne 030HOBOTO CIIOSI.

Bogopon — snemeHT u mpocToe BemiecTBO. HaxoxkneHnue Bojopoja B mpupoje, pusndeckue U XMMHUUECKHUE CBOWCTBA,
IpUMEHEHHUE, crocoObl nonydeHus. Kucnotel u conu.

MouisipHblit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPAaBHEHUSIM.

duznueckne cBoiicTBa BoAbl. Boma kak pactBopurenb. PacTtBopbl. HachllleHHBIE M HEHACHIIEHHBIE PACTBOPHI.
PacTtBopumocThs BemiecTB B Boge. MaccoBast 01 BEHIECTBA B pPacTBOpe. XMMHUYECKUE CBOMCTBA BOJAbL. OcHOBaHudA. Poib
pPacTBOPOB B MPHUPOJIE U B KU3HU YesioBeKa. KpyroBopot Boabl B pupojie. 3arpsa3HeHue NpupoIHbiX BoA. OXpaHa U OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmyeckux coenuHeHuil. Okcunbl. Knaccudukanums okcuuoB: cojeoOpasyromue (OCHOBHBIE,
KHCIIOTHBIE, aMoTepHbie) U HecoseoOpasyromue. Homenkinarypa okcuaoB. Ousnueckne 1 XMMHUYECKUE CBOMCTBA OKCHJIOB.
[lomy4yeHne OKCHUIOB.

OcHoBanusi. Krnaccudukamuss ocHoBaHuM: MIENOYM M HEpPACTBOpUMBIE OCHOBaHMs. HoMeHKIaTypa OCHOBaHMIA.
du3nyecKkrne U XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryyeHrne ocCHOBaHUM.

Kucnotel. Knaccudukarus kucior. Homenknarypa kucior. dusmdyeckue M XUMHUYECKHE CBONCTBA KHUCIOT. Psij
aktuBHOoCcTH MeTaiuioB H. H. bekerosa. [lonyuenune kucnor.

Conu. Homenknarypa coneil. @u3ndeckue 1 XuMHA4decKue cBorcTBa conel. [lomyuenue coneit.

['eHeTnyecKas CBA3b MEXKAY KJIACCAMU HEOPTaHUYECKNUX COECIMHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpe/eTICHUE COAEpKaHUs KHUCIOopoJaa B BO3AyXe, MOJyuyeHUEe, cOOMpaHue, paclo3HaBaHUE U U3yUYCHHE
CBOMCTB KHCIIOpOJAa, HAONIOAEHUE B3aMMOJACHCTBUS BELIECTB C KHUCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHHSI U TpPEKpallleHUs
ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00Opa3liaMi OKCUJIOB U OMHMCAHKME UX CBOMCTB, MOJy4Ye€HHUE, COOMpaHUe, paclioO3HAaBaHUE U
M3yUYEHHE CBOICTB BOJOpoja (ropeHue), B3auMmojelcTBue Bogopona c¢ okcuaom meau (1) (Bo3aMoxkHO wHcmosib30BaHME



BUJICOMATEPHAIOB), HaOMIOIeHHEe OOpa3IOB BEIIECTB KOJMYECTBOM | MOJb, HCCIETOBAHHUE OCOOCHHOCTEH pPacTBOPECHUS
BEIIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOW MACCOBOM JOJIEM PACTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJbI C METAJJIaMH (HaTpUeM W KajblieM) (BO3MOXHO HCIIOJIb30BaHUE BHIEOMATEPHUANIOB),
uccienoBanre o0paslloB HEOPraHMYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOIIOJEHUE U3MEHEHHUS OKPACKHM MHJUKATOPOB B
pacTBOpax KHCIOT M IeNouel, m3ydeHue B3ammojnenctus okcuaa meau (ll) ¢ pacTBopoM cepHOl KUCIOTHI, KUCIOT C
MEeTaJJIaMU, PEaKlNil HeUTpan3aluu, MOJTYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOIO METallla APYTHM U3
pacTBOpa COJIH, PELICHHE SKCIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHeilre Ki1acchl HEOPraHMYECKUX COSIUHEHUI.

Iepunonnuecknii 3axoH u Ilepumoamyveckasi cucrema xumu4deckux 3jaemMeHToB /. U. MenaeneeBa. CrpoeHue
aToMOB. XUMHYECKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble MOMBITKA KJIACCU(PUKALUU XUMUYECKUX DJIEMEHTOB. [IoHSATHE O rpyIax CXOIHBIX AJIEMEHTOB (IEJIOYHBIE U
HIEJIOYHO3EMENBHBIE METAJUIbl, TaJIOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble OOpa3yloT aM(OTepHbIE OKCHIBI U
TUJPOKCHUJIBI.

[lepuonuueckuii 3akoH. llepuonnueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. KoporkonepuoaHas u
JunHHONepuoaHas gopmel Ilepuogudeckoit cucrembl xumuueckux sneMeHToB JI. WM. MengeneeBa. Ilepuoasl u rpymmbl.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIHI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aToMHbIX ajep. M3oTonbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX 000J04€K aTOMOB TepBbiX 20
XUMHUYECKUX 35eMeHTOB llepumommueckon cucrembl . M. MenaeneeBa. XapakTepUCTHKA XMMHUYECKOTO 3JIEMEHTA IO €ro
nonoxeHuro B [lepuogmueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTHU W3MEHEHHS PaJilyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO
TpyIIaM U IEPUOJIaM.

3nauenue Ilepuommyeckoro 3akoHa u Ilepuonuueckoil CUCTEMBbI XMMHUYECKHX JJEMEHTOB [IJIi Pa3BUTHUS HAyKU U
npaktuku. {. 1. MenzaeneeB — yuy€HbIi U IpakIaHUH.

Xumuyeckas cBsi3b. KoBaneHTHas (MOJsipHAs U HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPULIATEIIBHOCTh XUMHUECKUX 3JIEMEHTOB.
HNonnas cBs3b.

Crenenb okucieHus. OKHCIUTETbHO--BOCCTAHOBUTENbHBIE peakiuu. Ilpoliecchl OKHUCIEHHS M BOCCTAHOBJICHMS.
OKuCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:



U3ydeHre oOpa3IOB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBUE THAPOKCHIA LIMHKA C PACTBOPAMU KHUCIOT H
1IeJI0YE, MPOBEACHHE ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakUuid (ropeHue,
pEeaKIuu pa3ioKeHUs, COSTUHEHHUS).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXnpeIMETHBIX CBA3€H MPU M3YYECHUU XUMHUU B 8 Kiacce OCYIIECTBIISETCS 4Yepe3 HCIOIb30BaHUE Kak
OOIIMX EeCTECTBEHHO--HAYYHBIX TOHSATHH, TaK M TOHSATUH, SBIAIOMIKUXCS CUCTEMHBIMU JJIi OTHAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1ue ecTecTBEHHO--HAy4YHbIE MOHSTHS: HAay4dHbIM (DakT, TMIoOTe3a, TEOpHs, 3aKOH, aHAJIU3, CHUHTE3, KiacCU(pUKalusi,
NEPUOANYHOCTD, HAOJIOICHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusnka: MaTtepus, aToM, O3JEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIbI, PAJUOAKTUBHOCTH, MOJEKYIA,
AIIEKTPUYECKUI 3apsil, BEIIECTBO, TEJIO, 00OBbEM, arperaTHOe COCTOSHUE BEIIECTBA, a3, (PU3NYECKHE BEIUYHMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TOPOBI, TIOJE3HBIE HCKONIAEMbIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeCKasi peaKkIHsA

[lepnognueckuil 3akoH. llepumonnueckas cucrema xumudeckux sneMeHToB JI. M. MenpeneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOMIOB, KNS, KAIbIUA U UX COCIMHEHUN B
COOTBETCTBHH C ITOJIOKEHUEM 3JIEMEHTOB B lIeproandeckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrtpoeHue BelecTBa: BUbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
TUIAa KPUCTAJUTMUECKOW PEIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHWYEeCKUX BELIECTB. XHMMHMUYECKHE CBOICTBA BEIIECTB, OTHOCSIIMXCS K
pa3IuYHBIM KJIACCaM HEOPTaHUYECKUX COEIMHEHMI, TEHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukanys XUMHUYECKUX peakiuii Mo Pa3IudYHbIM MPU3HaKaM (10 YKCIYy U COCTaBY Y4YacCTBYIONIUX B PEAKIINH
BEILECTB, MO TEIIOBOMY 3(PPeKTy, MO0 HM3MEHEHUIO CTENEeHEW OKUCIEHUS XUMUYECKHUX 3IJIEMEHTOB, MO OOpaTUMOCTH, MO
YYaCTHIO KaTaau3aTropa). DK30- U SHITOTEPMHUUECKUE PEAKIMU, TEPMOXUMHUYECKUE YPABHEHHUS.



[TonsiTHe 0 CKOPOCTH XUMHUYECKOH peaknuu. [loHsaTHE 00 00PAaTUMBIX U HEOOPATUMBIX XUMUYECKUX peaknusx. [lonsTue
O TOMOTE€HHBIX U TeTepOreHHbIX peakuusax. [lonstue o katamuse. [lonstrne 0 XuMuyeckoM paBHOBeCHUU. DAKTOPBI, BIUSIOLINE
Ha CKOPOCTh XMMUYECKOUN PEAKIIMU U MOJIOKECHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE PEAKINK, JJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHON pEaKIuu.
CocraBneHue ypaBHEHHI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust BIAEKTPOIUTHYECKONW JIUCCOLMAIMU. OJEKTPOJUTHI U HEAIEKTPOJUThl. KaTuoHbl, aHUOHBL. MexaHu3M
JIMCCOLUAIINY BEIIECTB C PA3IMYHBIMU BUJAMU XUMHUECKOM CBs3U. CTeneHpb aucconuanu. CUIIbHbBIC U CIa0bIe 3JIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIOBUS NPOTEKAHMUS PEAKIUA HOHHOTO OOMEHa, TOJIHbIE U COKpall€HHbIE HOHHBIC
ypaBHeHUs1 peakuuii. CBOMCTBA KHCIOT, OCHOBAHUN U COJIEH B CBETE MPEACTABICHUM 00 AJIEKTPOIUTHUYECKON JUCCOIUAINU.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsTHE O THIpOIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICNIIMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — META/NIOB U HEMETaJIoOB (Tpaduta
U ajamasa), CJIOXKHBIX BEIIECTB (XJOpUIa HATPHs), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIuu OT
BO3JICUCTBUSI PA3IMYHBIX (PAKTOPOB, MCCICTOBAHUE AIICKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MpOIECCa TUCCOIHAIIIN
KHCJIOT, IIEJo4ed W coJjied (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEO0 MATE€pPUAJIOB), MPOBEAEHUE ONBITOB, WIUTFOCTPUPYIOLIUX
NPU3HAKU MPOTEKAaHUs peakluii MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJCICHHE ra3za, oOpa30BaHHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX pPEAKIUN (TOpeHue, peakiuu pas3jioKeHUs, COSTUHEHUS),
pPacro3HaBaHWE HEOPraHWYECKUX BEIIECTB C MOMOULIBIK0 KAUYECTBEHHBIX PEAKLIHMM HA HOHBI, PELICHUE 3KCHEPUMEHTAIBHBIX
3aaad4.

HemeTtajuibl M UX COeIMHEHUS

OO01ast xapakTepuCTHKa TaoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTeNeHU OokucieHusa. CTpoeHue u
du3MUecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJOIC€HOB. XUMHUYECKHE CBOMCTBA Ha MpuUMepe Xjopa (B3aMMOJIEUCTBHE C
MeTaJlJIaMU, HEMeTaJllaMu, 1esioyamu). XinopoBoaopoa. CoJisiHasi KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJyYEHHUE, TPUMEHEHHE.
JlelicTBre XJIOpa U XJIOPOBOJAOPO/A HA OPraHU3M 4YeJIOBEKA. BakHENIINE XJIOPUIbI U UX HAXO0XKICHUE B IPUPOLE.

O6mias xapaktepucTtuka 35eMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTETICHU OKHUCIICHHUS.
Crtpoenue u (pU3nyecKre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOa U Cephbl. AJUIOTPONHBIE MOAUDUKAIIUA KUCIIOPOIa U CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBomOpOJ, CTpoeHHe, (U3UYECKHE M XUMUYECKHe CBOMCTBA. OKCHUIBI Cephl Kak



NPEICTaBUTEIN KUCIOTHBIX OKCHUIOB. CepHas KHUCIOTa, (PU3MUECKHE W XUMHUYECKHE CBOMCTBa (0OIIMEe Kak MpeICTaBUTEI
KJlacca KHCJIOT U crenuduueckne). XMMUYECKUE PEaKIiy, JIeKAIINe B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOJIyYeHUs CEPHOM
kucnothl. [Ipumenenne cepHoii kucnoTbl. Coliu CEpHOI KUCIOTHI, KaYeCTBEHHAs peaklius Ha cynbpaT-nuoH. HaxoxaeHue cepsl
u e COeIMHEHHM B mpupoje. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpeibl COCTUHEHUSMU CEepbl (KUCIOTHBIE IOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapakTepuctuka 3meMeHToB VA-Tpymnibl. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE CTEMIEHU OKHCIICHUSI.
A30T, pacmpocTpaHeHHE B MpHpoje, (PU3MUecKre M XMMHUYECKHWe CBOMCTBA. KpyroBopor azora B mpuponae. AMMHUAK, €ro
bu3nUecKkue 1 XUMUYECKUE CBOMCTBA, MOJIydeHue U npumeHeHue. Conu aMMOHUsA, UX (pU3NYecKue U XUMHYECKUE CBOMCTBA,
npuMmeHeHue. KadyecTBeHHasi peakiusi Ha MOHBI aMMOHUsS. A30THasi KUCJIOTa, €€ ModydyeHue, (PU3nYecKrue M XUMHUUYECKHUE
cBoiicTBa (0OIMe Kak MPEeACTaBUTENs Kjacca KUCIOT W crnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHUS B
KauyecTBE MHUHEPANBHBIX ynoOpeHuil. XUMHUecKoe 3arpsi3HEHHE OKPYXKAIOUIeH Cpeabl COSAMHEHMSIMH a30Ta (KHCIOTHBIE
NI, 3arpsA3HEHUE BO31yXa, MOYBbI M BOAOEMOB). Docdop, amnorponHsle Momudukanuu dochopa, Puznueckue u
xummudeckue coiictBa. Oxcun docdopa (V) u docopHas kuciora, Quanyeckue U XUMHUUYECKUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mias xapaktepuctuka 35eMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTETICHU OKHUCIICHHUS.
VYrnepona, amioTponHble MOAU(MUKALIUM, PACTIPOCTPAHEHHE B MpUpoje, (GU3MUYECKHE U XUMUUYECKUE CBOMCTBA. AmcopOius.
Kpyrosopor yrinepoaa B mpupoae. Okcuapl yriepona, Mx (U3MYECKHe M XUMHUYECKHME CBOWMCTBA, ACHCTBUE HA >KUBBIC
OpraHU3Mbl, TIOJyYeHHE M TMPUMEHEHHE. DKOJOTHYECKHE MpOoOJeMBbl, CBsi3aHHbIE C okcujoMm yriepoaa (IV), rumotesa
rJI00aJIbHOTO MOTEIJICHUSI KJIMMaTa, MapHUKOBBIM 3P deKT. YronbHas KHCIOTa U €€ COMM, UX (PU3NYECKHEe U XUMHUYECKUE
CBOWCTBa, MoONyYyeHHUe W TpuMmeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-uoHBL. Vcmosnp3oBaHMe KapOOHATOB B OBITY,
MEAWIIMHE, TPOMBIIIUICHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHavabHBIE TTOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH,
ATaHOJI, TIUIEPUH, YKCYCHas KucioTa). [IpupoiHbie HICTOYHUKH YTIEBOAOPOAOB (yroyib, MPUPOIHBIN ra3, He(Th), TPOTYKTHI
ux nepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBINIIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriaeBoIax — M MX POJIH B KU3HU YellOBeKa. MaTtepraibHOe €IUHCTBO OPTaHMYECKUX U HEOPTaHUIECKUX COCTUHEHU.

Kpemumuii, ero ¢usndeckue M XUMHYECKHUE CBOICTBA, MONydeHHE W nmpuMeHeHue. CoequHEHHs] KPEeMHHsI B TIPHUPOIE.
O6mme mpexacraBienuss 06 okcume kpemuus (IV) um xpemuueBoit kuciore. CUIUKATHI, UX WCIOJIb30BaHHE B OBITY, B



MPOMBIIUICHHOCTH. BakHelme cTpouTeIbHbIE MaTepUalibl: KepamMuKa, CTEKJIO, [IEMEHT, OETOH, kene300eToH. [Ipobiaembl
0€30IacHOr0 UCMOJIb30BAHUS CTPOUTEIIBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 0O0pa3IlOB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJISTHOW KHCIOTHI, MPOBEACHUE KAUYECTBEHHBIX PEaKlUi Ha
XJIOPUJI-MOHBI M HAOIIOJCHUE MPU3HAKOB HX MPOTEKAHUs, OMBITHI, OTpakaromme (U3MUYECKUEe U XMMHUYECKHE CBOWCTBA
rajoreHoB M WX COEAUMHEHUM (BO3MOXKHO WCIOJIb30BAHUE BHUACOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3liaMu XJIOpPHUJIOB
(raoreHuI0B), O3HAKOMJICHHE C 00pa3laMu cepbl U €€ COCOUHEHUSMH (BO3MOXKHO HCIIOJIh30BAHHE BHUICOMATEPUAIIOB),
HaOJIoIeHUe mpolecca oOyTIIMBaHUs caxapa Moj JIeHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, U3yUYEHUE XUMUYECKUX
CBOMCTB pa30aBJICHHON CEpHOI KUCIOTHI, IPOBE/ICHHE KAUeCTBEHHOW peaklMy Ha Cyib(paT-uOH U HaOII0/IeHUE MpU3HaKa €&
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3WYECKUMM CBOMCTBaMM a30Ta, (ocdopa M uX coeluHEHUN (BO3MOXXHO HMCHOJIB30BAHHE
BHUJICOMATEPUAIIOB), oOpa3liaMu a30THBIX U (PochHOpHBIX YI0OpEeHUH, MOTydyeHHe, COOMpaHue, paclio3HaBaHHE U U3YYCHUE
CBOMCTB aMMMHaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaKIMii Ha MOH aMMOHUS U (ochaT-WOH U H3Y4YCHUE MPU3HAKOB HX
NpPOTEKaHUs, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOM  a30THOM KHUCIOTBI C MeApl0  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), H3y4YEHUE MOJIeNiel KPUCTAIIMYECKUX pemEToK anMmasa, rpadura, dyiepeHa, 03HAKOMIICGHHUE C
MPOIIECCOM  aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTUBOra3a, IOJIydEHUE,
coOupaHue, pacro3HaBaHUE M WM3YyUCHHE CBOWMCTB YIJIEKHCIIOTO ras3a, MPOBEICHHE KaueCTBEHHBIX PEakivii Ha KapOoHAaT U
CUJIMKAT-UOHbl W H3YyYECHUE TPHU3HAKOB HMX MPOTEKAHUS, O3HAKOMJIEHHWE C MPOAYKIMEW CHIMKATHOM MPOMBINUIEHHOCTH,
pELICHUE DKCIIEPUMEHTAIIBHBIX 33a4 110 TeMe « BakHenIIne HeMEeTaulbl U UX COCIUHEHUS.

MeTajuibl 4 MX COCAMHEHUS

OO6m1ast XxapakTepUCTUKa XUMUUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM MX ToJioxkeHusl B [lepuoauyeckoii cucreme
xumuueckux anemeHTtoB JI. M. MenneneeBa um crpoeHuss aromoB. CrTpoeHue MeTamioB. Meramumdeckas CBA3b U
METAJJIMYECKAsT KPUCTAJUIMYECKash PEIIETKA. DICKTPOXUMUYECKUN Pl HANpsKEHU MeTaioB. OU3NYECKUE U XUMHUYECKUE
cBoiicTBa MetayioB. O0mue crocoObl morydeHus: MeTauioB. [ToHATHE 0 KOPPO3UH METAILIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX
oT koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHUN, OpOH3a) U MX MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ilemounbie MeTaiIbL: TIOJI0)KEeHUE B [lepuoanueckon cucreMe xumuueckux aiemeHToB . 1. MenneneeBa, cTpoeHre Ux
aTOMOB, HaxokjJeHue B mpupojge. Pu3MYecKkre U XUMHUUYECKHE CBOMCTBAa (Ha mpumepe HaTpusi U Kaiaus). OKCUIbl U
TUAPOKCHUABI HATPUS U Kanud. [[puMeHeHne menoYHbIX METAINIOB U UX COEUHEHUMU.



[Ilenoyno3emenbHbIE METAIJIBI MATHUM U KaJIBLIMU: MOJIOXKEHUE B [lepuoanyeckon cucteMe XMMUYECKUX 3IEMEHTOB /1.
N. MenaeneeBa, CTpOCHUE UX aTOMOB, HAXO0XJAEHUE B Npupoje. PU3NUECKUEe U XUMMHUYECKHE CBOMCTBA MATHUS W KAJIbLMA.
Baxneiimme coemMHCHAS KaIbIUs (OKCHA, THAPOKCH]T, COJN). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUH.

AnmoMuHui: nosioxkenue B Ilepuonnueckoid cucteMe xumudeckux snemeHToB J[. M. MenaeneeBa, CTpoeHHE aToMa,
HaxoXXJIeHUEe B Ipupoje. Ouznueckue U XUMHUUYECKHUEe CBOMCTBa alfOMUHMSA. AMDOTEpHbIE CBOHCTBA OKCHIA M THIPOKCH]IA
AJTFOMUHUSL.

Kenezo: monoxenue B llepmomnmueckor cucreme xummueckux siemeHtoB Jl. WM. MenneneeBa, cTtpoeHue aroma,
HaxoXXJIeHUE B mpupoje. Pusndyeckue U XUMMUIECKHE CBOMCTBA kene3a. OKcuabl, THAPOKCUABI U coun kenesa (I1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpas3laMu METaUIOB U CIUIABOB, UX (PU3MYECKUMH CBOWCTBAMU, U3YYEHHUE PE3yJIbTATOB KOPPO3UU
METAJLJIOB (BO3MOXKHO MCIOJIb30BAaHKUE BUIEOMATEPUAIOB), OCOOCHHOCTEN B3aMMOICHCTBUS OKCUAA KaJIbIIMs U HAaTPUS C BOJOU
(BO3MOYKHO HCIIOJIb30BaHUE BHACOMATEPHAIOB), HCCIEIOBAaHUE CBOWMCTB JKECTKOM BOJBI, Mpollecca TOPEHHsS JKele3a B
KHCIOpoae (BO3MOXKHO HCIOJIb30BAaHUE BHEOMATEpPUAIOB), IMPU3HAKOB MPOTEKAHUS KauyeCTBEHHBIX pPEaKIMH Ha HOHBI:
MarHusi, Kajubllus, amoMunHusi, nuHka, xeneza (II) u xenesa (Ill), memu (1l), HabmoneHue W oOmMUCaHUE MPOIIECCOB
OKpalIMBaHUS TJIAMEHM MOHAMHU HATpHs, Kadus U Kajablys (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPHUAIOB), UCCIIECIOBAHUE
aM(OTEepHBIX CBONCTB THUIAPOKCHIA ATIOMUHUS W THIPOKCUIA I[MHKA, PEIICHHE SKCIECPUMEHTANIBHBIX 3aJad IO TeMe
«BaxHeune MeTauibl U UX COCIUHECHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa u marepuasibl B MOBCEIHEBHOM KU3HU YEJIOBEKAa. be30macHOoe€ HMCHOIb30BAHHE BEHIECTB M XHUMHUYECKUX
peakiuii B ObITy. [IepBast mOMOIIL TPU XUMUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arps3HEHUE OKPY KaAIOIIe cpeibl (MpeiesibHas JoMyCcTUMas KOHIIeHTpalus BemiecTs, nainee — [1JIK). Pons
XHMHH B PEIICHUHU YKOJOTHUCCKUX IIPOOJIEM.

Xumuyeckuii IKCnepumenm:

H3yueHHe 00pa3loB MaTEepUaIoB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHBIC MaTEPHUAIIbI ).

Mexcnpeomemmnoie ceasu



Peanuzanus MexXnpeaMEeTHBIX CBSI3€l MPU M3YYEHUU XUMHUU B 9 Kilacce OCYIIECTBIISIETCS YEpe3 MCIOJIb30BAaHUE Kak
OOIIMX €CTECTBEHHO-HAyUHBIX TMOHATHH, TaK W TIOHATUH, SBISIONUXCS CHUCTEMHBIMU JUIS OTIENIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIC MOHSTHSA: HAy4HbIM (PakT, TMIIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiIacCHU(pHUKaIus,
NEPUOAUYHOCTh, HAOIIOJEHUE, HKCIEPUMEHT, MOJEIUPOBAaHHUE, H3MEPEHHE, MOJENb, SBJICHHE, NApHUKOBBIN 3(]dexT,
TEXHOJIOTHsI, MATEPUAJIBI.

®duznka: marepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUJ, H3O0TOIbI, PAAUOAKTUBHOCTb, MOJEKYJA,
AIIEKTPUYECKUI 3apsij, MPOBOJHUKH, MOIYHPOBOJAHUKH, JUIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM, arperatHoe
COCTOSIHME BEILlECTBA, a3, pacTBOP, paCTBOPUMOCTb, KpUCTAININUYECKasl PEIIETKA, CIUIaBbl, PU3NUECKUE BEIUYUHBI, €AUHULIBI
U3MEPEHHUsI, KOCMHUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoHIIE.

buonorus:  ¢gotocuHTe3, nAbIxaHwe, Ouocdepa, SKOCHCTEMA, MHHEpPAJIbHbIE  yIOOPEHHS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEJIbHbIE BELIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE OPO/IbL, OJE3HbIE HCKOMIAEMBbIE, TOIIJIMBO, BOJAHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOECHUS MPOTrpaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHusl JOCTUTAIOTCS B X0J1€ O0yUEHUSI XUMUU
B €JIMHCTBE Y4€OHOM U BOCITUTATEILHOM JIEATEIHHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUIUCKUMU COLMOKYIBTYPHBIMH
U JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B OOLIECTBE MpPAaBWJIAMH U HOPMAaMH IOBEJEHUS U CIIOCOOCTBYIOT
polieccaM CaMOIIO3HAaHUSI, CAMOPA3BUTHSI U COIMATM3AIMN 00YyYaroUXCsl.

JIMYHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAalOHIMXCS PYKOBOACTBOBATHCS CHUCTEMOM ITO3UTHUBHBIX
[IEHHOCTHBIX OPUEHTAIINIA U PACITUPEHUE OTIbITA IEATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOUIEHHSI K OTEUYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUYECKOMY W HAyYHOMY HACIEAMIO, MMOHUMAaHMS
3HAYCHUs] XMMUYECKOW HAyKu B KU3HU COBPEMEHHOro OOILECTBa, CHOCOOHOCTH BIAJETh JOCTOBEPHON HMH(OpManuein o
MIEPEIOBBIX JOCTIKEHUSAX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XWMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEJCTaBICHUS O COLMAIbHBIX HOPMaxX U MpPaBUJIaX MEXKJIMYHOCTHBIX OTHOUIEHHH B KOJUIEKTHBE, KOMMYHUKAaTHBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, Y4eOHO-MCCIIEI0BaTENbCKOW, TBOPUYECKOW W JAPYTrUX BHJAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JESATEILHOCTH MPHU BBHIMOJIHEHUN y4eOHBIX, TO3HABATENBHBIX 33/1a4, BBHITIOJTHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB, CO3/IaHUHU YIEOHBIX MMPOCKTOB, CTPEMJICHHS K B3aMMOITOHIMAHUIO W B3aUMOIIOMOIIY B TIPOIIECCE
ATOH yueOHOW JEesATENIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEACHHE M IOCTYINKH CBOMX TOBapHILEHd C MO3ULUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBHI MOCTYIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MUPOBO33PEHUYECKUE MPEICTABICHHUS O BEIIECTBE U XUMHUYECKOW PEaKIUd, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKUA M COCTABJISIONINE OCHOBY JIJIsi MOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpPA, IPEJICTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJAbI, B3aUMOCBS3SX YEJIOBEKa C MPUPOAHON Cpelod, O pOJIM XMMHUHU B IMO3HAHUHU ITUX
3aKOHOMEPHOCTEN;



MO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUM MO XMMHH, HEOOXOIUMBIE ISl OOBSCHEHHUS
HaA0JI0JTaEMBIX TIPOIIECCOB U SIBJICHUM, MO3HABATEIHHON, HHGOPMAIIMOHHON U YUTATEIHCKOM KyJIbTYphl, B TOM YKCJIE HABBIKOB
CaMOCTOATENBHON pPabOThl ¢ Y4eOHBIMH TEKCTAaMH, CIIPABOYHOW JIMTEPATypOH, JOCTYIHBIMU TEXHUYECKUMH CPEJICTBAMH
MH(POPMAILMOHHBIX TEXHOJIOTHI;

UHTEpPEC K 00YYEHUIO U TIO3HAHMIO, JTH0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMO00pa30BaHUIO, IPOEKTHON U
UCCJIEI0BATENBCKON JEATENBHOCTH, K OCO3HAHHOMY BHIOOPY HAIPaBICHHOCTU U YPOBHS 00YUYEHUS B JaIbHEMIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHUSI K CBOEMY 3/10POBbIO, YCTAHOBKM Ha 3/10pOBbI 00pa3 KU3HH,
OCO3HaHUE MOCJIEICTBUN U HENPUATUE BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aIKOr0JIsl, HAPKOTUKOB, KypeHUs), HEOOXOIMMOCTH
COOJIIOIEHUS ITPaBUII OE30MACHOCTH MIPH OOPALIEHUH ¢ XMMHUYECKUMHU BELIECTBAMH B OBITY U pealbHOM JKU3HH;

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpPEC K MPAKTUYECKOMY HM3YyUYEHHIO Mpodeccuil M TpyJa paszIMyHOrO pojJa, YBaXEHUE K TPYAy M pe3ysibTaram
TPYAOBOM N€ATEIBHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHHS MPEAMETHBIX 3HAHUN IO XUMHUHU, OCO3HAHHBIA BBIOOP
VHIMBHUIYAJIbHON TPAeKTOPUU MNPOAODKEHHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOILIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM MPOPECCUOHAIBHON JEATEIbHOCTH M PAa3BUTHUA HEOOXOIMMBIX
YMEHUH, TOTOBHOCTb aJIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHUYECKHU 11eJIeCO00pa3Hoe OTHOILIEHUE K MPHUPOJE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMaHHE LEHHOCTH 3/I0pPOBOro M 0e301macHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO, OCO3HAHHWE LIEHHOCTH COOJIIOACHUS MpPaBUJl O€30MaCHOrO MOBEJICHUS MPU padoTe ¢ BEUIECTBAMH, a
TaKXXE B CUTyalHsIX, YTPOKAIOIIMX 3J0POBBIO U )KU3HU JIFOAEH;

CHOCOOHOCTH MPUMEHSTh 3HaHUSA, MOJy4YaeMble TPU U3yUYEHUU XUMUH, JUIsl PEIICHUs 3ajjad, CBA3aHHbBIX C OKpY’Karolen
IPUPOJIHON Cpenioil, AJis MOBBIIIEHUS YPOBHS 3KOJOTHYECKON KYJIBTYphl, OCO3HAHUS TJ100aTbHOIO XapakTepa IKOJIOTUYECKUX
npobJieM U MyTel UX pelIeHus] MOCPEACTBOM METO/I0B XUMHH, SKOJIOTHYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
[103HAaBaTEIbHOW, KOMMYHUKATUBHON U COLIMAIbHOM IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI



B cocraBe MerampeaMeTHBIX PE3yJbTaTOB BBIICISIOT 3HAYUMBIE ISl (DOPMHUPOBAHUS MHPOBO33PECHHS OOIICHAYYHBIC
MOHATUS (3aKOH, TEOPUSsl, IPUHIIUII, TUIIOTE3a, PAKT, CUCTEMA, MIPOIIECC, IKCIIEPUMEHT U JAPYToe€.), KOTOPHIE UCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX TIpEeIMETax U IIO3BOJSIOT HA OCHOBE 3HAaHUHW W3 JTHX MPEAMETOB (HOPMHUPOBATH
NpE/ACTaBICHUE O IIEJIOCTHOM HayyHOM KapTHMHE MHpa, M YHHUBEpCAJbHbIE Y4yeOHbIe JeHCTBUA (ITO3HABATEINIbHBIE,
KOMMYHUKATHBHBIC, PErYyJSTUBHBIE), KOTOpble 00ecrneuynBaloT (OPMUPOBAHUE TOTOBHOCTHU K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AESTETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHUW: PACKPBIBAaTh CMBICI XHUMHYECKHUX
MOHATUH (BBIIETSATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATh B3AUMOCBS3b C IPYTUMU MOHSATUSIMHU ), UCTIOJIb30BAaTh MOHATHS
JJIs. OOBSICHEHUS! OTIEIbHBIX (DAKTOB M SBJICHUM, BHIOMpPATh OCHOBAHUSI W KPUTEPUU I KiacCU(PUKAIUU XUMHUYECKHUX
BEILIECTB U XMUMHUYECKUX PEAKIHUM, yCTaHABIMBATh NMPUYMHHO-CIEJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU M3Y4YEHUS, CTPOUTH
JIOTUYECKUE pacCyKJeHus (MHIYKTUBHBIE, IETyKTUBHBIE, 10 aHAJIOTUH), JIeTIaTh BHIBOJIBI U 3aKIIFOUCHHS;

yMEHUE MPUMEHATHh B TMPOIECCE MO3HAHMUS TMOHATHS (NIPEAMETHBIE M METalpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIC)
MOJIE/IN, HWCIOJb3yEeMbl€ B XHMHUH, MPEeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XUMHHU MOJICIbHBIC TPEJCTABICHUS —
XUMHUUYECKUN 3HAK (CUMBOJI dJIEMEHTa), XUMHUYecKasi (hopMyJia U ypaBHEHHE XUMUYECKOU pEaklUu — MPU pelIeHud yueOHO-
MO3HABATENBHBIX 33J1a4, C YUYETOM ITHUX MOJICTBHBIX MPEICTABICHUMN BBISBIISITE U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU
U3Y4aeMbIX OOBEKTOB — XUMHUYECKHMX BEIHIECTB M XMMHUYECKUX PEAKIHMM, BBIABIATH OOIIHE 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEICTBEHHBIE CBSI3M U MPOTUBOPEYUS B U3y4AEMBbIX MPOLECCAX U SABICHUSX.

Ba3oBble uccienoBarebckue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA TMO3HAHUS, a TAaKKE B KA4€CTBE OCHOBBI JIJIsI
dbopMHUpOBaHUS TUTIOTE3BI MO MTPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUI;

npUOOpETeHNE OMbITa MO IUJIAHUPOBAHWIO, OPTaHU3AIMU W TMPOBEACHUIO YUYCHHYECKUX DKCIEPUMEHTOB, YMEHHE
HaOJIOIAaTh 32 XOJA0M MPOIECCa, CAMOCTOSITEIBHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POopMyIHpOBaTH OOOOIIEHUS U BBIBOJIBI T10
pe3yJibTaTaMm MPOBEAEHHOTO OIbITa, UCCIIEA0BAHUS, COCTABIIATH OTUET O MIPOJIeSIaHHON padoTe.

Pabora ¢ unpopmanmeii:



yMEHHE BbIOMpaTh, aHAIM3UPOBATH U HHTEPIPETHPOBATH MH(DOPMAIMIO PA3IUYHBIX BUAOB U (POpM mpencTaBiIeHUS,
MOJy4aeMyI0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpPATypa XUMHUYECKOTO COJEp>KaHusl, CIPAaBOYHBIE MMOCOOUS,
pecypcsl HTepHEeTa), KpUTHUECKH OLICHUBATh MPOTHBOPEUYMBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHATh Pa3IMYHbIE METOJbI U 3aMPOCHI MPU MOUCKE U 0TOOpE MH(OPMALIMK U COOTBETCTBYIOIUX JIaHHBIX,
HEOOXOJMMBIX JJIsl BBIIOJHEHMs Y4eOHBIX UM MO3HABATENIBHBIX 3a/1ay ONpPEAEIEHHOrO TUIA, IPUOOPETEHHE ONbITa B 00JIACTH
UCIIONIb30BaHUsl MH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJaJIeHUE KyJIbTYpPOH aKTHMBHOTO HCIIOIb30BAHUS
pa3IMYHBIX TIOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpMy TpeiacTaBieHHUs HWHGOpPMALUU U
WUTIOCTPUPOBATh pelIacMble 3aJaud HECIOXHBIMU CXEMaMH, JAWarpaMMamMmy, JApyruMu (opmamu rpadukd U UX
KOMOMHAIIMSIMU;

YMEHHME HCIONb30BaTh U aHAIW3UPOBATh B Ipoliecce yueOHOW M MCCIENA0BATENbCKOW NEATENbHOCTH MH(POPMALUIO O
BJIMSTHUH TPOMBITINIEHHOCTH, CENTBCKOTO XO3SIMCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KAOIIel TPUPOTHOMN CPEIbI.

KoMMyHuKaTHBHBIE YHHBeEPcaIbHbIe YyueOHbIe 1eliCTBUS:

YMEHHMsI 33J1aBaTh BOIPOCHI (B X0J€ auanora u (Win) JUCKYCCHM) MO CYIIECTBY 00CYXI1aeMOil TeMbl, (OpMYIUPOBATH
CBOM IPEIJIOKEHUSI OTHOCUTENILHO BBIIIOJHEHUS MPEUI0KEHHOH 3a1a4u;

YMEHHsSI TIPEICTABIIATh MONyUYEeHHBIE PE3YyJbTaThl MO3HABATEIHHOW ACSITENPHOCTH B YCTHBIX M NMHCHMEHHBIX TEKCTaX;
JienaTh NPEe3eHTALUIO PEe3yJIbTaTOB BBHIMOJHEHUSI XUMUYECKOT0 SKCIIepuMeHTa (1abopaTopHOro omnbiTa, 1a00paTOPHON pabOThI
M0 MCCIJIEOBAHUIO CBOMCTB BEIIECTB, Y4€OHOIO MTPOEKTA);

YMEHHsSI y4yeOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMHM B COBMECTHOM IO3HABAaTEIbHOM W HCCIEI0BATEIbCKON
JESTEIbBHOCTH TPH PEHICHUH BO3HUKAIOIIMX IMPOOJEM Ha OCHOBE yuyéTa OOIIMX HMHTEPECOB U COIJIACOBAHUS MO3UIIMMA
(oOcyxneHns, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMbBD», KOOPAWHAIIMS COBMECTHBIX ACHCTBHIA, ONpPEIEICHNE KPUTEPHEB IO
OLICHKE KauyeCTBa BBIITOJIHEHHON PabOThI U IPYTHE).

Pery/siTuBHBIe YHUBepCaJbHbIe Y4eOHbIe AeiicTBHUS:

YMEHHE CaMOCTOATEIbHO OMNPENENsITh LETH JAEITeIbHOCTH, IUIAHWPOBATh, OCYIIECTBIIATH, KOHTPOJIHUPOBATH WU IPHU
HEO0OXOIMMOCTH KOPPEKTUPOBATH CBOIO NIEATEIILHOCTh, BHIOMpaTh HanbOosee 3(PGEeKTUBHBIE CIOCOOBI PElIeHUs YYEOHBIX U
MO3HABATENBHBIX 3aj]a4, CaMOCTOSITEIbHO COCTaBIISATh WM KOPPEKTUPOBATH MPEIOKCHHBIA alTOPUTM JCHCTBHH MpH
BBITIOJTHEHUH 33JaHUN ¢ YYETOM IMOYYCHUS HOBBIX 3HAHUHI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OLIEHUBATH



COOTBCTCTBUC IIOJIYYCHHOI'O peE3ylibTara 3asiBJICHHOM aejin, YMCHHC MHCIIOJIB30BaTh W aAHAJIM3HUPOBATH KOHTCKCTHI,

npeajiaraéMble B YCIOBUM 3aJaHUM.

INMPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeIMETHBIX pe3yJbTaTOB [0 OCBOCHUIO 0053aTEIbHOTO COJEPKaHUs, YCTAHOBJICHHOTO JaHHOU (eepabHOM
paboueil mporpaMMoM, BBIJEISIOT: OCBOCHHBIE OOYYaIOIIUMKCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOObI JeHCTBHIA,
cnenuuyeckne IS TPEAMETHOM 00JacTu «XUMHs», BUABI ACATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €T0

WHTEPIIPETALNHN, TIPeOOPa30BAHUIO U PUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.
K koHIy oOyueHus B 8 kiacce nmpeaMeTHBIC Pe3ysIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpa)xaTh C(HOPMHUPOBAHHOCTH Y
OoOy4Jaronmxcs yMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYJIa, XUMUUYECKUN 3FJIIEMEHT, IIPOCTOE BEILIECTBO,
CJIO’)KHOE BEIIIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJICKYJIIpHAs
Macca, KOJUYECTBO BEIIECTBa, MOJb, MOJSIpHAs Macca, MaccoBas JIOJsl XMMHUYECKOIO JJIEMEHTa B COCIUHEHHH,
MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAaHUE, COJb, 3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHh OKHCIICHUS, XUMUYECKas
peakius, KiacCu(pUKalus Peakivii: peakinu COSAUHEHUS, PEaKIMU Pa3JIoKCHUs, PEaKIMH 3aMEIICHUs, PeaKiuu
oOM€Ha, PK30- M SHJOTEPMHUUYECKHE PEAKIMH, TEIUIOBOM 3((EKT peakiuu, AIpo aToMma, JIEKTPOHHBIM CIOH aToMa,
aToOMHas opOuTasb, paauyCc aToMa, XMMHUYECKas CBS3b, MOJISIPHAs M HEMOJspHAs KOBAJICHTHAs! CBSI3b, HOHHAS CBS3b,
MOH, KaTUOH, aHHOH, PACTBOP, MAacCOBasl 10J1s1 BellecTBa (ITPOIIEHTHAsI KOHIIEHTPAIlUsI) B paCTBOPE;

WJUTEOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX IMOHITUI U IPUMEHSTh 3TU MOHSATHS TIPU ONMCAHUU BEIIECTB U
YX IIPEBPALCHUN;

MCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JIJI1 COCTaBJICHUS (DOPMYJT BEIIECTB U YPABHEHUIN XUMUYECKUX PEAKITUH;
OTPENIENATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIIEHh OKUCIICHUS SJIEMEHTOB B OMHAPHBIX
COCIMHEHUSX, TPUHAMIICKHOCTh BEIIECTB K OMPENeIEHHOMY KJIACCy COCIMHEHUU 1Mo ¢dopmyram, BUA XUMHUUYECKOU
CBSI3U (KOBAJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpbiBaTh cMbIcH llepumogmueckoro 3akona [[. M. MenpaeneeBa: 4eMOHCTpUPOBATH MOHUMAHWUE MNEPUOJIUYECKON
3aBUCUMOCTH CBOMCTB XMMHYECKHX SJIEMEHTOB OT MX MOJIOKeHUs B Ilepuoandeckoi cucteme, 3aKOHOB COXpaHEHUS
MaccChl BEIIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;



e OMHCHIBATHh M XapakTepu3oBaTh TabmuuHyro (opmy lleproanueckoil cHCTEMbl XUMUYECKUX JJIEMEHTOB: Pa3inyaTh
NOHSATUSA «TJIaBHasE moArpymma (A-rpynmna)» u «mnobounas noarpynma (b-rpymma)», Manbie u O0ibIIME MEPHOIBI,
COOTHOCUTH 0003HAUEHUs, KOTOphle UMEIOTCs B Tabnuue «[leprogmueckas cuctema xumuueckux snementon /1. U.
MenneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB W 3apsn sAapa,
o0111ee YMCIIO 3JIEKTPOHOB U PACHPEIEIIEHUE UX 0 AIEKTPOHHBIM CIIO0SIM);

e KIACCUPUIUPOBATH XUMUYECKUE IJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XUMUUECKHE PEaKIH (10 YUCIY U COCTaBY
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3P HEKTY);

e XapaKTepH30BaTh (OMHMCHIBAThH) OOIME XUMUUYECKHE CBOMCTBA BEILECTB PA3JIMYHBIX KJIACCOB, MMOATBEPK/Iasi ONHUCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINI;

e IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTM OT MX KAa4E€CTBEHHOI'O COCTAaBa, BO3MOYKHOCTH NPOTEKAHMSI
XUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBUSAX;

e BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTA
1o (Gopmyse COeAMHEHHs, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 0 YPABHEHUIO XMMHUYECKON
peakumy;

e TMPUMEHATH OCHOBHBIE OIEpPALMU MBICIUTEIBHOW MAESITENBHOCTH — aHajlu3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMaTHU3ALIMIO, KIIaCCU(PHUKALINIO, BBISIBIIEHUE MPUYUHHO--CIIEACTBEHHBIX CBS3€M — JJIsl N3YyUYEHUsI CBOMCTB BEILIECTB
U XMMHYECKUX PEAKIMi, €CTeCTBEHHO-HAyYHbIE METO/bl MO3HaHUs — HaOJ0JIeHHWe, U3MEpPEHUEe, MOJEIUPOBAaHUE,
HKCIIEPUMEHT (peasbHbII U MBICTICHHBIN );

e CJIEOBaTh IMpaBWJIaM TMOJb30BAaHUS XUMHUYECKOW MOCYAOM U J1abopaTOpHBIM OOOpYIOBAaHUEM, a TAKXKE MpaBHUiIaM
oOpalieHusi ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BBITOJHEHHUIO J1a0OPATOPHBIX XUMUYECKHUX OMBITOB
M0 MOJYYECHUI0 M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJIOPOJa M KHUCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C
ONpeNEeNEHHON MAacCOBOW JI0JI€M PaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M NPOBOJUTH XUMUYECKHAE SKCIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB IIENOUEH U KUCIOT C MOMOUIbIO MHIMKATOPOB (JJAaKMYC, (heHoNI(TaIeHH, METHIIOPaHK
U Jpyrue).

K koHiy oOyueHust B 9 kjacce npeIMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTpaXXaTh C(POPMUPOBAHHOCTD Y

OoOy4Yarommxcs YMEHUM:



PacCKpbIBaTh CMBICTT OCHOBHBIX XMMUUYECKUX MOHATUN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJa, MOH, KATUOH, aHUOH,
IIPOCTOE BEIIECTBO, CIOXHOE BEUIECTBO, BAJIEHTHOCTH, AJIEKTPOOTPULIATEIbHOCTh, CTEIIEHb OKUCIEHUS, XUMAYECKAs
peaknus, XUMHUYECKas CBs3b, TEIUIOBOM J((EKT peakiuu, MOJIb, MOJSPHBIA O00BEM, PacTBOpP, DICKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAsT JIMCCOIMAIUs, pEaKIMd HOHHOTO OOMEHa, KaTalau3aTop, XHUMHYECKOe
paBHOBecHue, OOpaTUMble M HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU, OKHUCIUTEIb,
BOCCTAHOBUTENb, OKHCJICHHUE W BOCCTAHOBJIICHWE, AJUIOTpOMNHs, aM(OTEPHOCTh, XMMHYECKas CBsI3b (KOBAJICHTHAs,
MOHHAs, METAJUTMYECKasl), KpUCTAIIIMYECKAsl pelIéTKa, KOppO3Usi METAILJIOB, CILUIABbI, CKOPOCTh XUMUYECKON pEeaKilni,
npeaenbHo nonyctumas konueHTpanus [1/IK Bemiectsa;

WJUTEFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX IMOHSATUI U IPUMEHSThH 3TU MOHATHS IIPU ONMCAHUU BEIIECTB U
WX IIPEBpALICHUN;

MCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIUKY JIJI1 COCTABJICHUS (DOPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIINA;
OMPENENATh BAJCHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKUX DJIEMEHTOB B COCJAMHEHUSX PAa3IUYHOTO COCTaBa,
MPUHAIJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIMHEHHM 1o ¢opMyiaM, BHJA XUMHUYECKOH CBS3U
(KoBaJIeHTHasi, MOHHAs, META/NINYECKasl) B HEOPTraHWYECKUX COCAMHEHUSX, 3apsij MOHA MO0 XUMHUYECKOU Qopmyiie,
XapakTep Cpelibl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUM, TUIN KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BEILECTBA;

packpsiBaTh cMbich Ilepuoandeckoro 3akona J[. . MeHneneeBa U 1eMOHCTPUPOBAThH €r0 MOHUMAaHUE: OMUCHIBATH U
XapakTepu3oBaTh TabmuuHyro ¢opmy llepuogndyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh IMMOHATUS
«rnaBHas noArpynna (A-rpynma)» u «mnodounas noarpynna (b-rpymma)y», maibie U OOJBIITNE TIEPUOJIBI, COOTHOCUTD
0003Ha4YeHUs, KOTOPhIE UMEIOTCSA B MEPUOJAMYECKON TaOIMIE, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjapa, oOLiee YHCIO 3JEKTPOHOB M PACIPEACIICHHE UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH O0IIIMe 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB M UX COCIWHEHUN B TIpe/iesiaX MaJlbIxX
MEPUOAOB U TJIABHBIX MOATPYIIL C YUYETOM CTPOEHHUS KX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HCOPTaHMYECKUE BEIIECTBA, XUMUUYECKHUE PEAKIMH (IO YUCITY U COCTaBY
YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3(h(eKkTy, M0 MU3MEHEHHUIO CTEeNeHEeH OKUCICHHS XHUMHUYECKHX
AJIEMEHTOB);



XapaKTepU30BaTh (OMHUCHIBATH) OOIIHME W CIENU(PUICCKAEC XUMUYCCKHE CBOMCTBA IMPOCTHIX M CJOKHBIX BEIIECTB,
MOATBEPAkKAasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX Y MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;
COCTaBJISITh YPABHEHUS JJIEKTPOIUTHYECKOM NUCCOLUMAIMU KHUCIIOT, WIEJI0YEHM WU COJIEH, TOJHBIE U COKpPAIIEHHBIC
ypaBHEHUS peaKIuii HOHHOTO OOMEHA, YpaBHEHUS PEaKIUi, MOATBEPKIAIOIIUX CYIIECTBOBAHNE T€HETUYECKON CBS3H
MEXy BEIIeCTBAMH Pa3JIMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUA TOCPEACTBOM COCTABJICHUSI 3JIEKTPOHHOTO
OajiaHca 3TUX PeaAKIIUid;

MIPOTHO3UPOBATh CBOWMCTBA BEMIECTB B 3aBUCHMOCTH OT HMX CTPOEHHUS, BO3MOYKHOCTH MPOTEKAHUS XUMHYECKUX
MPEBPAILECHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XUMHUUYECKOTO 3JIEMEHTA
1o (opMyJie COETUHEHHUsI, MaCCOBYIO JIOJI0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUYECKOU
peakiuu;

COOJII0/IaTh TpaBWJIa TOJIb30BAHUS XMMHUYECKOM MOCY/ION M JabopaTOpHBIM O0OpYyIOBaHHMEM, a TaKXKe MpaBHIia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSMHU IO BBITOJHEHHUIO JaOOPATOPHBIX XUMUYECKUX OIBITOB
0 TOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIOTO ra3a);

MPOBOAUTH PEAKIIUU, TTOATBEPKAAIONINE KAUECTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB: PAaCO3HABATh OMBITHBIM MyTEM
XJIOpUI-, OpoMuUI-, HOAUI-, KapOoHat-, hocdar-, cUMKaT-, Cyiabdar-, THIAPOKCUI-UOHBI, KATUOHBI AMMOHUSI U UOHBI
M3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OINEpaIlMi MBICIUTEIILHON NEeATeIbHOCTH — aHalW3 W CHHTE3, CpaBHEHHUE, 0000IIeHHE,
CHUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€M — JJI M3Y4YEHUS CBOMCTB BEIIECTB U XUMHYECKUX
peakiuii, eCTeCTBEHHO-HAay4YHble METOJbl IMO3HAHUS — HAOMIOJCHUE, U3MEPEHUE, MOJICIUPOBAHUE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVJIACC
KoauuecTBO 9acoB
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
Pa3nen 1. [lepBoHayabHble XUMHYECKUE MOHATHS
Xumusa — Ba)kHas 00J1aCcThb
1.1 €CTECTBO3HAHUS U IIPAKTUUECKOH 5 2 bubmorexa [IOK
' p https://m.edso0.ru/7f41837c
eITEIbHOCTH YeJIOBEKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edso00.ru/7f41837¢
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopon. [Tonsitue 06 6 bu6mmoreka [IOK
' OKCHUIAX https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsatue o kuciorax u 8 1 bubnnorexka [JOK
' COMAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
' OCHOBAHHMAX https://m.eds00.ru/7f41837¢c
OCHOBHBIC KIIACCHI bu6nmoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. Menpgeseea. CtpoeHue arToMoB. XUMH4YeCKast
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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

[lepronnueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 bubmumoreka [IOK
XUMHUYECKHX 31eMeHTOB /l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma

12| e . buSmiorea LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITUN
Uroro no pazneny 15 bubmorexa LHOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Kounrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BenecTBO U XUMHYECKHE PeaKIUn
11 [ToBTOpEeHUE 1 yroyOneHue 3HAHUIA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edso0o.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazngeny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU S
91 OO0mas XxapakTepUCTUKa XUMHUUECKUX 4 1 bubanorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 3ne§eHT01§) VA-lr3 nnbsl. A30T, pocdop u ux 7 1 bubmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
2.4 3neMeHToB |VA-rpymmsl. Yriepon u 8 1 2 bubnmorexa LOK
' . DYIIBL P https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSANHECHUS
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https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S

25

. bubnnorexa [{OK
3.1 Obmme cBoHCTBa METAIIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [{OK
3.2 Baxkueiire Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Utoro mo pazneny 20
Pa3znen 4. Xumus u okpyxamomasi cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [IOK
p P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiinonepHoe odmiectBo «M3naatensctBo «IIpocBerienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe obmiectBo «M3marensctBo «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/7f41837¢c
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