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IHHOACHUTEJIBHAA 3ATINCKA

[IporpaMma 1Mo XMMHH Ha ypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbx B DI'OC OO0, a takxke Ha 0CHOBE (enepaabHON pabodell mporpaMMel
BOCIIMTAHUS U C Y4ETOM KOHLEHIIMH MPENOoIaBaHusl YIeOHOTO IpeaMera «XuMus» B 00pa30BaTeIbHbBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XumMum Ja€T MpEACTaBICHUE O LENsAX, OOMel cTpaTerui 00y4eHus, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIMUXCSI CPEACTBAMHU yYEOHOIO IpeIMEeTa, YCTAaHABJIMBACT 0053aTelbHOE IMPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpesielieHHe ero Mo KjaccaM M CTPYKTypUPOBAaHME IO pas3zeiaM U
TeMaM [pOrpaMMbl [0 XHMHH, OIPEIENAECT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHUsl, PEKOMEHIYEMYIO MOCJEI0BAaTEIbHOCTh M3YYEHHUS] XUMHUU C Y4ETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKM y4eOHOTrO Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH oOyuaroluxcs,
onpeensieT BO3MOKHOCTH IpeaMeTa sl peain3alun TpeOoBaHUIl K pe3ysibTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHON TMPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs, a TakKe TpPeOOBaHMM K
pe3ynpraTaM OOyueHUss XMMHMM Ha YpOBHE Lieleld H3ydeHHs IpeJIMeTa M OCHOBHBIX BMJIOB Y4eOHO-
M03HABATEIbHON JAEATEIbHOCTH 00yYaIOUIErocs 10 OCBOEHUIO YU€OHOTO COACpKAHHUS.

3HaHME XUMHH CIY)KUT OCHOBOM sl (OPMHUPOBAHMS MHPOBO33PEHMSI OO0YYaroIIEerocs, €ro
MIPEJICTaBICHU O MaTepHallbHOM €IMHCTBE MHpa, BaXHYIO pOJb HUIpaloT (QopMHUpyeMble XHUMHEH
MIPEJICTaBJICHMSI O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O MYTSIX pelIeHus
JI00ABHBIX TTPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUIECKOM, MUIIEBONU H
9KOJIOTMYECKO 6e30MacHOCTH, IPOOIIeM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaju3allid BO3MOXKHOCTEH JIsi caMOpa3BUTHS U  (POPMHpPOBAHUS KyJIbTYpbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((POPMHUPOBAHHE MBIILIEHUS ¥ TBOPUECKUX CIIOCOOHOCTEN 00yUaroluxcs, HaBbIKOB
X CaMOCTOSITEIbHONW Y4eOHOU NesSTENbHOCTH, AKCIEPUMEHTAIbHBIX W HCCIIEAOBATENbCKUX YMEHHIH,
HEO0OXO0IMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCHOHATILHOM NesITeIbHOCTH;

3HAKOMUT CO CIEeU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJOCTHOTO B3rJIsifa Ha
€IMHCTBO TPUPOJBI U YEJOBEKa, SABIIAETCS OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUU ECTECTBEHHO--
Hay4YHOU rpaMOTHOCTU OOy4aIONINXCS;

croco6cTByeT (OPMHUPOBAHHUIO LIEHHOCTHOTO OTHOUICHHS] K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHNe 00YUarOIIUXCSl.

JlanHble HampaBiieHUsI B O0Y4eHUU XUMHUHU 00€CleunBarOTCs CHEU(PUKON coaepKaHusl yueOHOro
MpeMeTa, KOTOPBIi SBJISAETCS MeIaroruyecku aganTHUPOBAHHBIM OTpakeHuEeM 0a30BOM HayKHW XMMHUU Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OImIero o0O0pa3oBaHHMs OpPUEHTHUPOBAH HA OCBOCHHE
0oOy4aroUMMUCS CHCTEMbl TEPBOHAYAIBHBIX MOHATHA XHMHH, OCHOB HEOPraHWYEeCKOW XHMHUU U
HEKOTOPBIX OT/I€IbHBIX 3HAUMMbIX OHATHI OPraHU4YEeCKON XUMHH.

CtpykTypa cojep:KaHus MPOrpaMMbl 10 XUMHUH COPMHUPOBAHA HA OCHOBE CUCTEMHOI'O MOAX0Ja K
e€ nzydeHnro. CozeprkaHnue CKJIabIBAETCA U3 CUCTEMBI ITIOHATHI O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U
CHCTEMBI MOHATHI 0 XUMHUYECKOH peakuuu. O6e 3T CUCTEMBI CTPYKTYPHO OpPraHW30BaHbI 110 MPUHIIMITY
IIOCJIEOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX NIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO YYE€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnognueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHH;

— YYEHHSI O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;

— MPECTaBIECHUH 00 NMEKTPOIUTUYECKOI TMCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAaCCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIIEA0BATENFHO OT OJHOTO YPOBHS K APYroMY, BBHIIOJHSASA (YHKIUU OOBSICHEHUS
U TIPOTHO3UPOBAHUS CBOMICTB, CTPOEHHUS M BO3MOYKHOCTEM NMPAKTUYECKOTO NPHUMEHEHUS U IOJIy4EHUs
M3Yy4aeMbIX BELIECTB.



OcBoeHue mporpaMMbl IO XUMHUH CHOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O XMMHYECKON
COCTaBJISIIOLLEH HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPHUPOJIbI, HEHHOCTHOIO OTHOLIEHHUS K
HAayyHOMY 3HAHHUIO U METOJaM II03HAaHUS B Hayke. l3yueHue XuMuM NPOUCXOAUT C MPUBICUEHUEM
3HAaHUH U3 paHee M3y4YEHHBIX y4eOHBIX mpeaMeToB: «OKpyxkawoomuii Mupy», «buonorus. 5—7 Kimacce» u
«Dusuka. 7 Kiacey.

[Ipu wu3ydyeHUM XUMHUH TPOUCXOTUT (POPMUPOBAHHE 3HAHMKA OCHOB XHMHYECKOH HAyKH Kak
00JTacCTH COBPEMEHHOTO E€CTECTBO3HAHUS, IMPAKTUYECKON NEATETHbHOCTH 4YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyNbTYypbl. 3afaya y4eOHOro mnpeaMera COCTOUT B (POPMHpPOBAHMM CHUCTEMBI
XUMHYECKUX 3HAHUH — BaXHEHIUX (PAKTOB, TMOHATHA, 3aKOHOB U TEOPETUUYCCKUX ITOJIOKCHHM,
JOCTYIIHBIX 0000IEHNI MHPOBO33PEHUECKOI0 XapaKTepa, si3blka HayKd, B NPHOOIIEHWH K Hay4YHBIM
METOJaM TIO3HAHUS NPU HM3YYEHHH BEIIECTB W XMUMHYECKHX PEaKiuii, B (JOPMUPOBAHUM U PA3BUTHH
MO3HABATEIBHBIX YMEHUH W MX MPUMEHEHHH B Y4eOHO-TIO3HABATENHFHOW M Y4e€OHO-UCCIIEI0BATEIBCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 OOpaIeHtsl C BELECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn u3yyeHun XMMHM Ha YpOBHE OCHOBHOTO OOIEro 00pa3oBaHUs BaKHOE 3HAUYECHUE MPUOOpenu
TaKHe LEeNH, KaK:

— (opMupoBaHHE HWHTEJUIEKTYaJbHO pa3BUTOW JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEUIEHUH, CHOCOOHOM aganTUpOBaThCS K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HampaBJICHHOCTb OOy4eHMsI Ha CHCTeMaTHdeckoe MpuoOlieHHe oO0ydJaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATEJIbHON JESITEIbHOCTH, HAaydyHBIM METOJIaM IMO3HaHUs, (HOPMHUPYIOLIUM
MOTHBAIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUU;

— oOecriedyeHre  YCJIOBHMH, CHOCOOCTBYIOIIMX MPHOOPETEHHI0  OOyJaroIIMMHCS  OMbITa
pazHoOOpa3HOM NeATeNbHOCTH, TO3HAaHWA M CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHI[Hi), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— dopmupoBaHue oOIIEH (QYHKIIMOHATBPHOW U €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIIE
yMEHHH 0OBSCHATH M OLIEHUBATH SIBIICHUSI OKPY)KAIOIIETO MUPA, UCIOJB3Ysl 3HAHUS U OTIBIT, MTOJTY4YE€HHbIE
MpU WM3YYEHUU XUMUU, NMPUMEHSATh UX HPU PELICHUH MPOoOJIeM B MOBCEIHEBHOW >KU3HH U TPYIOBOU
NEeSATENbHOCTH;

— (opmupoBaHre y 0OydalOmUXCS TYMAaHUCTHUECKUX OTHOUICHWH, MOHUMAaHUS IIEHHOCTH
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU I1eJIeCO00pa3HOro MoBeJACHUs B OBITY U TPYIOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOIHON CPEibl;

— pa3BUTHE MOTUBALMU K OOYyYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJI U CaMOBOCHHTAHUIO Ha
OCHOBE YCBOGHHS OOIIEYEIOBEYECKHX LEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOpY HpoQuis u
HaIpPaBJIEHHOCTH JAJIbHEUIIETO 00ydeHHUSI.

OOmiee 4YUCIIO 4YacoB, OTBEACHHBIX JJS H3Y4YEHHS XHMHUU HAa YPOBHE OCHOBHOTO O0OILEro
oOpasoBanusi, coctaBisieT 136 dyacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJeno), B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMuUM B )KM3HU YeNOBeEKAa. XUMHUS B cCUCTEME HayK. Tena u Bemecta. Ouznyeckue
CBOMCTBA BeILECTB. ArperarHoe coctosinde BeiecTB. [loHsiTHEe 0 MeTroAax Mo3HAHUA B XUMHH. YHCThIE
BemiecTBa U cMecu. CrocoObl pasjiesieHus: CMecen.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE eMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpoCThie U CIOKHBIE
BeIlleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢dopmyna. BaJleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHas aTtoMHass Macca. OTHOcuTENbHAas MOJEKY/sipHas Macca. MaccoBas J0Jis
XUMHUYECKOTO AJIEMEHTA B COCTUHCHHH.

KommuectBo Bemectsa. Monbs. MosipHast Mmacca. B3anMOCBsI3b KOJIMUECTBA, MacChl M YMCJIA CTPYKTYPHBIX
eanHUIL BeriecTBa. Pacu€Tel mo popmynamMm XUMHUYECKUX COCTMHEHUM.

dusnueckue U XUMUYECKUE SIBIICHUS. XUMUUYECKasi peakius U €€ MpU3HAKH. 3aKOH COXPAHEHHUS MacChl
BeIleCTB. XUMHUUYECKHe ypaBHEeHHs. Krnaccudukamms XUMHUUYECKUX peakiuil (COeAMHEHUS, pa3JIoKEeHHUS,
3aMernieHus, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYAOW, MpaBWUiIaMH paboOThl B J1abOpaTopuu W MpuEéMaMu OOpamieHus C
Ja00paTOPHBIM 000PYIOBAHUEM, U3YUEHUE U OTMHCaHUE (PU3MUECKUX CBOWCTB 00Pa3Il0B HEOPTraHUYECKUX
BeIleCTB, HaOmogeHne (u3ndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIIMS BOJBI) M XMMHUYECKHX (TOPEHHE CBEYM, MPOKATMBAHWE MEIHON IPOBOJIOKH,
B3aUMO/JICHICTBUE MeJa C KHCIIOTOM) sIBJI€HUM, HaAOMIOJEHHWE W OINHCAaHUE MPU3HAKOB IPOTEKAHUS
XUMUYECKUX peakiui (pa3joKeHHe caxapa, B3aWMOJICHCTBHE CEPHOM KHUCIOTBHI C XJIOpUIOM Oapwus,
pasnoxxenue ruapokcuaa menu (ll) mpu HarpeBanwu, B3auMOJCHCTBHE JKelie3a C PacTBOPOM COJIM MEIU
(I, wm3yuenue crmocoOOB pasfeicHHs CMecell: ¢ MOMOINBI0 MarHuTa, (PUIBTPOBAHHE, BbIMTAPHBAHME,
TUCTUIULSIIMS, Xpomarorpadus, NpoBeleHHWE OYHMCTKM MOBAapEeHHOM coiM, HAONIOJEHHWE M OTMHCaHUe
pe3ynbTaTOB MPOBEIEHUS OINBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHUE MoJeNen
MOJIEKYI (IIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech rasos. CocraB Bo3ayxa. Kucimopon — snmeMeHT u mpocroe BemiectBo. Haxoxxnenue
KHUCIIOpO/ia B IpHupoe, GU3NYeCKue U XUuMU4eckre cBoiicTBa (peakuuu ropenus). Okcuapl. [Ipumenenue
kucinopoaa. CrnocoObl TOJMy4YeHHUS KHUCIOpoJa B JabopaTopuud W MPOMBINIIEHHOCTH. KpyroBopor
Kucaopoaa B pupoae. O30H — aloTponHas MoAU(UKALNS KUCIOPOa.

TemnoBoil 3¢ddekT XUMHUYECKOH peakiuu, TEePMOXUMHUYECKHE YpPAaBHEHHUS, 3K30- M SHIAOTEPMHUECKUE
peakiuu. TOMIUBO: Yyroib U MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE MapHUKOBOro 3 dexTa, pa3pyllieHne
030HOBOTO CJIOSI.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxaeHue Boopoia B Ipupoje, GU3nYecKue 1 XUMUIECKIE
CBOICTBa, MPUMEHEHUE, CLIOCOOBI Moay4YeHus. KucnoTsl u comnu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoiicTBa BoAbl. Bojma kak pactBoputens. PactBopbl. HachlllleHHbIE M HEHACHIIIEHHBIE
pactBOpbl. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBasi 015 BellecTBa B pacTBOpe. XUMHUECKHE CBOMCTBA
BOoJibl. OcHOBaHus. Ponb pacTBOpPOB B MPHUPOAE M B KU3HMU yesnoBeka. KpyroBopoT BOJbI B IPHUPOJE.
3arps3HeHre TpUpOaHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmueckux coeaunenuit. Oxcuapl. Knmaccudukanus okcuaoB: coieoOpasyroliue
(ocHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa okcuaoB. Ousndeckue u
XUMUYECKHE CBOMCTBA OKCHI0B. [lonydeHne okcuaos.

OcHoBanms. Kiaccudukanus ocHOBaHMA: UIENOYM U HEPACTBOPUMBIE OCHOBaHUsA. HomeHkmatypa
ocHOBaHUM. Du3nUeCKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre oCHOBaHUM.

Kucnotel. Kmaccuduxanus kucnot. Homenknatypa kucinot. @usndeckne U XUMHUYECKUE CBOWCTBA KUCIIOT.
Pan akruBnoctn metaiuioB H. H. bekerosa. [lomydyenue kucnor.



Conu. Homenknarypa coneil. @usnueckue 1 XuMudeckue cBoiictsa cosiel. [lonydyenue coseil.
I'enernueckas cBsA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEECIIEHNE COIEPKaHUs KUCIOpoa B BO3AYyXE, [I0JIydeHUE, COOMpaHue, paclio3HaBaHUE U
W3yueHHE CBOMCTB KHCIIOpOJA, HAOIIOACHUE B3aMMOICUCTBUS BELIECTB C KHCIOPOJOM H YCIOBHUS
BO3HMKHOBEHHUS M IPEKpAIIEHMs TOPEHUsI (1105Kapa), 03HAKOMJIEHUE ¢ 00pa3liaMy OKCUJIOB U ONMCAHUE UX
CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pACIO3HAaBaHUE U M3YyUYEHHE CBOMCTB BojJopoja (TopeHue),
B3auMoJieiicTBUe Bojopona ¢ okcuaoM wmeau (ll) (BO3MOXHO HCHONB30BaHUE BHIEOMATEPUATIOB),
HaOroieHue 00pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH pacTBOPEHUS
BEIIECTB C PA3JUYHON PACTBOPUMOCTHIO, IMPUTOTOBJIECHUE PACTBOPOB C OMPEACIEHHON MacCOBOM I0JIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJbl C MeTaUIaMHM (HaTpUeM M KaJbliieM) (BO3MOXHO
WCIIOJIb30BAHNE BHUICOMATEPUANIOB), HCCIIEOBaHHE O0Opa3lOB HEOPTaHWYECKUX BEIIECTB PAa3IMYHBIX
KJIaCCOB, HAOJIIOJIEHUE M3MEHEHMs] OKpackd HMHIUKATOPOB B pacTBOpax KUCIOT U ILEJIOYel, M3ydeHue
B3auMoeiicTBus okcuna meau (ll1) ¢ pacTBopom cepHOW KHCIOTBI, KHCIOT C METaJJlaMHU, PEaKIui
HEWTpadu3aluy, MOJIyYeHHE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOIO MeTajula APYrUM U3
pacTBopa COJIM, pEIICHHE SKCIEPUMEHTANIBHBIX 3a1ad no Teme «BaxHellne Kiacchl HEOPTraHUYECKHX
COCTMHEHUI.

Iepuonnuecknii 3axkon u Ilepmoauyeckasi cucrema xumuyeckux 3jemeHtoB JI. . Menneseena.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[lepBple MOMBITKM KIACCU(PUKAIUU XUMHUYECKUX 3JIeMeHTOB. IloHATHE O rpymnmax CXOJHBIX 3JIEMEHTOB
(11e70YHBIE U IIeTOYHO3EMENbHBIE METaJUIbl, TaJOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yIoT
amoTepHbIe OKCUIbI U THIPOKCH/IBI.

[lepnognueckuit 3axoH. llepnomuyeckas cucrema xumudeckux osnemeHTtoB JI. WM. Menneneesa.
KopoTkonepuoanas u qmuaHONIEproAHas ¢hopmbl [lepruoandeckoit cCHCTEMbl XUMUYECKUX 3eMeHToB [[. U.
MenneneeBa. Ilepuoast u rpynmbl. PU3KMYECKH CMBICH MOPSIKOBOTO HOMEpA, HOMEPOB IEpHOJia U
TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sep. M3otombl. DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX 000JI0YeK
aToMOB TiepBbIX 20 xumuueckux diaemeHToB Ilepumommueckoit cucremsl [[. M. Menneneesa.
XapakTepuCcTUKa XUMHYECKOrO JJIEMEHTa Mo ero mnoJsioxkeHutro B Ilepuommueckoit cucreme JI. U.
Meunneneesa.

3aKOHOMEPHOCTM  HM3MEHEHMsI pajauyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METAUNIMYECKUX H
HEMETATTMYECKUX CBOICTB MO TpynaM U Mepuoiam.

3nauenue [lepuoanueckoro 3akona u Ilepuoanueckoil cucTeMbl XMMHUYECKUX 3JEMEHTOB JI Pa3BUTHS
Hayku U nipaktuku. J[. 1. MenpaeneeB — yu€Hblid U rpaKJJaHUH.

Xumuyeckass cBsi3b. KoBaneHTHass (HOJsipHAasT M HEMOJSIpHAsl) CBA3b. OJEKTPOOTPHUIATENHLHOCTD
XUMHYECKUX 3JIeMeHTOB. VIOHHAs CBSI3b.

Crenenp okucineHus. OKUCIUTETHHO--BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKHCIeHUS U
BoccTaHOBNeHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3lloB BEIIECTB METAJIOB M HEMETANIOB, B3aMMOJICHCTBHIE THAPOKCHIA IIMHKA C PAaCTBOPaMU
KUCIOT M  IIEJOYEW, TMPOBEJCHUE  ONBITOB, WUIFOCTPUPYIOIIMX  IPUMEPbl  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEakiuil (ropeHue, peakiiuu pa3ioKeHHsI, COSTUHEHUS).

Mescnpeomemnmnuie ceasu

Peanuzaiust MeXnpeaIMETHbIX CBA3€H MpU HM3YYEHUH XHMHUU B 8 KIAcCe OCYILECTBISIETCS uepe3
MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK U MOHSATHH, SABISIONIUXCS CUCTEMHBIMU
JUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO--HAy4YHBIE TMOHSATHUS: HAy4HBIH (DakT, TUMOTE3a, TEOpHs, 3aKOH, aHAIN3, CHUHTES3,
KIaccu(pUKaIus, MEePHUOJUYHOCTh, HAONIONEHUE, JKCIIEPUMEHT, MOJECIUPOBAHHUE, W3MEpPEHHE, MOJECIb,
SIBJICHUE.



@dusuKa: Marepus, aToM, 3JEKTPOH, IMPOTOH, HEWUTPOH, HWOH, HYKIHJ, H30TOIbI, PATUOAKTUBHOCTH,
MOJICKYJIa, DJICKTPHUUYCSCKHIA 3apsij, BELIECTBO, TeJO, O0BEM, arperaTHoe COCTOSIHUE BEIECTBA, a3,
(bu3MUecKre BEITMUMHBI, SANHULIBI U3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOIbBI, MOJIE3HBIE HCKOMAEMble, TOILIUBO,
BOJIHBIE PECYPCHI.

9 KUIACC

BewmecTBo M XMMHYECKas peaKkuus

[lepuoauueckuii 3axoH. Ilepuoauueckas cuctema xumuueckux snemenToB J. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kaus,
KJIBLIMS U UMX COEAVHEHUM B COOTBETCTBHUU C IIOJIOKEHUEM JJIEMEHTOB B llepnommdeckoil cucreme u
CTPOCHHMEM MX aTOMOB.

CrpoeHue BeriecTBa: BUIbl XUMUYECKOH CBSI3U. TUIBI KPUCTAIIIMUYECKUX PEIIETOK, 3aBUCUMOCTh CBOICTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKN U BUJA XUMHUECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIAXCS K PA3JIMYHBIM KJIACCAM HEOPTaHWYECKUX COECIMHEHMM, TeHETUYECKas CBSI3b HEOPTaHUYECKHUX
BEILIECTB.

Knaccudukanus XuMUYeCKUX peakuil Mo pa3InYHbBIM IpU3HAKaM (110 YUCIYy U COCTaBY YYacTBYIOIIUX B
peaKkuu BEIIeCTB, M0 TEMIOBOMY 3P QEKTy, 10 U3MEHEHHUIO CTENEHEeH OKUCICHHUSI XUMUYECKUX JIEMEHTOB,
Mo 0OpaTUMOCTH, MO YYAaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXHUMHUYECKUE
YPaBHEHUS.

[Tonsitne o ckopoctu xumuueckoi peakuuu. IloHstue 06 0OpaTUMBIX M HEOOPATUMBIX XHUMHUYECKHUX
peakuusax. [IoHATHE O TOMOTEHHBIX M TeTEpOreHHbIX peakuuax. [lonarne o kartanmse. IlonsTHEe O
XUMUYECKOM paBHOBecHH. (DakTOpbl, BIMAIOIIME HAa CKOPOCTh XUMHUYECKOM pPEaKUWH M TOJOKECHHE
XUMHUYECKOTO PAaBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU, AJIEKTPOHHBINA OallaHC OKUCIUTENbHO-BOCCTAHOBUTEIHHON
peakuun. CocCTaBl€eHUE YpPAaBHEHUN OKHCIUTEIbHO--BOCCTAHOBHUTENIBHBIX PEAKIUN C HCIOJIb30BAHUEM
METO/1a AJIEKTPOHHOTO OaaHca.

Teopuss 3JIEKTPOIUTUYECKON AMCCOUMALMM. OIJIEKTPOJIUTBI M HEIEKTPOJUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M IHUCCOLMALUM BEIIECTB C Pa3IMUYHbIMU BHUJAMU XMUMHUYECKON CBA3U. CTENEeHb NHUCCOLUALUU.
CunbHbIe U cllabble AIIEKTPOJIUTHI.

Peakuuu noHHOro obmena. YcioBUs MPOTEKAHUS PEAKUUN MOHHOTO OOMEHA, MOJHBIE U COKpAalIEHHbBIE
WOHHBIE ypaBHEHUs peakiuii. CBOWHCTBa KHCIOT, OCHOBAaHHN W COJIeH B CBETE MpeACTaBlIeHUN 00
3NEKTPOJUTUYECKON qucconuanuu. KauecTBeHHble peakiini Ha HOHBL. [IoHsATHE O ruApoIH3e CoJeH.
Xumuueckuii Ixcnepumenm:

O03HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKMX PEIIETOK HEOPraHWYECKHX BEIIECTB — METAUIOB H
HeMeTalioB (rpadura M amMasa), CIOKHBIX BEIIECTB (XJIOpHUJA HATpHsl), UCCIECIOBAaHUE 3aBUCHUMOCTHU
CKOPOCTHM  XHMHUYECKOW  peakimuu OT  BO3JACHCTBUS  pa3NU4HBIX  (PAKTOpPOB,  HCCIIEIOBaHHE
3JIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MpOLEcca TUCCOLUAIIMN KUCIIOT, IEeI0Yel U cojiei (BO3MOXKHO
UCIOJb30BAHNUE BUJEO MATEPUANIOB), MPOBEICHUE OIBITOB, WIIIOCTPUPYIOLIUX MPHU3HAKK MPOTEKAHUS
peakuuii HMOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJEJIIEHHE Tra3a, 00pa3oBaHHME BOJIbI), OIBITOB,
WUTIOCTPUPYIOIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEakUuil  (ropeHue, peakuuu
pa3oKEHUs, COEJUHEHUsS), pPAclO3HABaHHUE HEOPraHWMYECKHX BEIIECTB C IOMOUIbI0 KadeCTBEHHBIX
peakiuii Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIBHBIX 3a/au.

HemeTtajuibl 1 MX cOeIUHEHHSA

OOmiast xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€PHbIE CTEIEHH OKHCICHUS.
Ctpoenne u gu3nyeckre CBONWCTBA MPOCTHIX BEILECTB — TajoreHoB. XUMUYECKHUE CBOMCTBA Ha IpUMepe
xJiopa (B3auMOJEHCTBHE ¢ MeTalslaMM, HeMeTajulaMu, IejodaMmu). XiopoBojopos. CoiisiHas KUCIIOTa,



XUMHUUYECKUE CBOMCTBA, IOJYyYEHHUE, NPUMEHEHHUE. [lelicTBME XJopa M XJIOPOBOJAOpPOJA HA OpraHu3M
yenoBeka. BaxHenmume XJIOpuibl ¥ UX HaXOKJIECHHUE B IPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmnel. OcoOOEHHOCTH CTPOCHHUST AaTOMOB, XapaKTEPHBIE CTCTICHH
okucnenus. CTpoeHue u (QpU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEphbl. AJIOTPOIIHBIC
MOIU(UKAIIIHN KACIOPOJa U cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTpOCHUE, GU3NIECKUE U
XUMHUecKue cBoicTBa. OKcuabl cepbl KakK IPEJACTaBUTENM KHUCIOTHBIX OKCHAoB. CepHas KHCIOTa,
¢u3nyeckue U XMMHUYECKHE CBOWCTBaA (OOIIME Kak MPEACTaBUTENS Kiacca KHCIOT U CIelH(UYECKHe).
XUMUYECKUE PEaKIUH, JEKAIIUE B OCHOBE IPOMBIIIEHHOIO CHOC00a MOJIY4YEHHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kuciaoTbl. COIM CEpHOM KHUCIIOTHI, KAayeCTBEHHAs peakUus Ha Cyiab(paT-HOH.
Haxoxnenune ceppl u €€ coequHeHUN B Ipupoje. XUMHYECKOE 3arpsi3HEHHE OKpPYXKalOLEH Cpelsbl
COCJIMHEHUSIMH Cephl (KHCIOTHBIC JIOXKIHW, 3arps3HEHHE BO3AyXa H BOJOEMOB), CIIOCOOBI €ro
[IpeIOTBPALLECHUS.

O6mast xapakTepucTika 351eMeHTOB VA-rpyrimbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbBIE CTETICHU
OKHUCJIEHHS. A30T, paclpocTpaHeHHe B IpHUpoie, GU3NUecCKue U XuMuieckue cBoiictBa. KpyroBopot asora
B Ipupojae. AMMHaK, ero (QuU3MYecKUe W XHMMHUYECKHE CBOWCTBA, MOdydeHHe U npumeHeHue. Comu
aMMOHMSI, MX (U3MYECKHE U XMMHMUYECKHE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakuusi Ha HOHBI
aMMOHMs. A30THasi KucCJOTa, €€ TMOoJydyeHHe, (QU3MYecKHMe U XUMHUYECKHe CBoiicTBa (oOuiue Kak
MpE/ICTaBUTENs Kilacca KUCIOT W crneuuduueckue). Vcmnonb3oBaHHe HUTPATOB U COJEl aMMOHHS B
KauecTBE MUHEPaIbHBIX yA00peHni. XuMHUecKoe 3arpsa3HeHne OKpYKarollel cpelibl COeAMHEHUSIMH a30Ta
(KUCOTHBIE 0K, 3arpsA3HEHHE BO3/AyXa, MOYBBI U BOJOEMOB). Pocdop, amioTponHble MOaUDUKALUN
docdopa, pusznueckue u xummuueckue csorctra. Oxcua pochopa (V) u pochopnas kucnora, puzndeckre
U XUMHUYECKHE CBOMCTBa, mosryueHue. Mcnonp3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YA0OPEHUH.
O6mras xapaktepuctuka meMeHToB |V A-rpynmnber. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJIGHHA. YTIJIepOoJ, aJIOTPONHbIe MOIM(UKALMK, paclpocTpaHEHHE B MpHUpoje, (u3Mueckue Hu
XUMUYECKHe cBoWcTBa. Ancopoums. KpyroBoport yrieposa B mpupoae. OKCHabl yriaepoaa, ux Gu3ndecKue
U XMMUYECKHE CBOWCTBA, JEHCTBUE Ha KUBbIE OPraHU3MBbI, MOJy4eHHE U NPUMEHEHHE. DKOJOTUYECKHE
nmpoOJieMbl, CBsi3aHHBIE ¢ OKcuaoMm yriaepona (1V), rumorte3a r1700aTbHOTO TOTEIUICHUS KIUMara,
NapHUKOBBIN 3(dekT. YroabHas KUCIOTa U €€ COlH, UX (pU3nueckue U XUMUYECKUEe CBOMCTBA, MOJTyYCHUE
u npumeHenue. KauecTBeHHass peakuus Ha KapOoHaT-uoHbI. lcmonb3oBaHue KapOOHAaTOB B OBITY,
MEUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COEQUMHEHUSX Yriepoja (MeTaH, 3TaH,
STHJIEH, AlEeTHJICH, AITAaHOJ, TJIMLEPHH, YKCycHas Kuciota). [IpupoaHble MCTOYHUKU YIIIEBOJOPOJIOB
(yrosb, TpUpOIHBIA Ta3, HEPTh), MNPOAYKTHl UX TmepepaboTku (OEH3MH), WX POJb B OBITY U
npoMblIieHHOCTH. [loHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIECTBAX: JKHUpaX, Oelkax, YriaeBoJax — U HX
POJIK B )KM3HH YeloBeka. MaTepuaibHOe eMHCTBO OPTaHUYECKUX U HEOPTaHHMUECKUX COCAMHEHUI.
Kpemuuii, ero ¢pusznueckue u XuMU4ecKUe CBOWCTBA, MOTydyeHue u nmpuMeHenue. CoeqMHeHs] KpeMHUs B
npuposae. O6mue npeacraBneHuss o6 okcunae kpemuus (IV) u xpemHueBoit kucnore. CHIUKATBI, HX
UCI0JIb30BAaHKE B OBITY, B MPOMBIIICHHOCTH. BaykHEHIIINE CTPOUTENIbHBIE MAaTepUANIbI: KEpAMUKa, CTEKIIO,
LeMeHT, OeToH, jkene300eToH. [Ipobiembl 0GE30MAaCHOTO HCIOJB30BAHUS CTPOUTEIBHBIX MAaTEpPHaOB B
MTOBCETHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

u3yueHre 0o0pa3lioB HEOPraHMYECKUX BEIECTB, CBOWCTB COJIIHOM KHUCJIOTHI, MPOBEJEHHE KadeCTBEHHBIX
peaknuii Ha XJOPHI-UOHBI M HAOJII0IeHUE IPU3HAKOB MX MPOTEKaHMs, ONBITHI, OTpa)xxaromue Gu3ndeckue
U XMMHYECKHE CBOMCTBA rajloTEHOB W UX COEIUHEHHUH (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEpUAIOB),
O3HAKOMJIEHHE ¢ oOpa3lamMM XJIOpPHUIOB (TaJIor€HUIOB), O3HAKOMJIEHHWE C oOpa3laMu cepsl U €€
COEJIMHEHUSIMH (BO3MOYKHO HCIOJIb30BaHHE BHJEOMAaTepHaNIOB), HaOMIOIEHHE Ipolecca OOyriuBaHUS
caxapa IIOJ JEHCTBUEM KOHLEHTPUPOBAaHHOW CEPHOM KHUCIIOTHI, H3Y4EHME XHMHUYECKHUX CBOMICTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJICHWE KAYeCTBEHHOM peakuuu Ha cyab(paT-uoH U HaOIro/eHue
NpU3HAKa e€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, (ochopa U UX coeTMHEHUN
(BO3MOXXKHO HCHOJIb30BAHUE BHJEOMATEPHATIOB), OOpa3lamMu a30THBIX U (OCHOpHBIX yHOOpEeHHIA,
MoJIydeHHe, coOHMpaHHe, PaclO3HAaBaHUE M H3yUeHHE CBOICTB aMMHUaka, MPOBEJCHHE KadeCTBEHHBIX



peakiuii Ha MOH aMMOHHUS U (ochaT-MOH U W3YYEeHHE MPU3HAKOB WX NPOTEKAHUS, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbl0 (BO3MOXKHO HCIOJb30BAaHUE BUAECOMATEPUAIIOB),
U3yueHHE MOJIeel KPUCTANTMYECKUX PEUIETOK anMasa, rpaduTta, GpyiepeHa, 03HaKOMIIEHHE € TIPOLIECCOM
ascopOIMu pacTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIIIEM M YCTPOUCTBOM IMPOTHUBOTA3a, MOJIyUYEHUE,
coOMpaHue, pacrio3HABAHUE U M3yYEHUE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEICHHE KaYeCTBEHHBIX PEAKIUil
Ha KapOOHAT W CWJIMKAT-WUOHBI M W3yYEHUE MPU3HAKOB MX MPOTECKAHHS, O3HAKOMIIEHHE C IPOIyKIUCH
CUJIMKAaTHOM MPOMBIIIICHHOCTH, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4y Mo TeMe «BakHeiine HeMeTaibl
Y UX COCIMHEHUSI.

MeTa/uibl M UX COETMHEHUS

OO0masi xapakTepucTUKa XHMHUYECKHX OJEMEHTOB — METAJJIOB HAa OCHOBAHWUU UX TIIOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux anemeHTtoB [[. M. MengeneeBa u crpoenus atomoB. CTtpoeHHE
MeTaioB. Metayuinueckasi cBsi3b U METAJUIMYECKasi KpUCTaNInYecKasi peléTka. DIEKTPOXUMUYECKUM psit
HanpspKeHU MertauioB. Pu3nueckne U XMMHUYECKUe CBoilicTBa MeTaysioB. OOIIMe CrocoObl MOJIyuyeHUs
MeTaioB. [loHsATHE O KOPPO3HK METANIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CIuiaBsl (CTab,
YYI'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHNE B OBITY M IPOMBIILIIIEHHOCTH.

[lerounbIe MeTaIUIBL: MTOJI0KEHUE B [lepuoauyeckoil cucreme xumuyeckux anemeHtoB 1. M. Menneneesa,
CTPOEHHE UX aTOMOB, HaxOXKJIeHue B pupoje. Ou3nyueckue U XUMHIECKHE CBOWCTBA (Ha TIPUMEPE HATPHUS
u Kanust). OKCHIBI U TUIPOKCUIBI HATPUS U Kanus. [I[puMeHeHne mel0uyHbIX METaUIOB U UX COCTMHEHUM.
[[lerouyHO3EMENBHBIE METANIBI MAarHUK U KaJbLMi: MoJIokeHHe B [leprnoandeckoi cUCTEME XUMHUYECKHUX
anemeHToB /1. 1. MenneneeBa, cTpoeHHe UX aTOMOB, HAX0XKJIeHHE B Ipupoje. Ousnyeckrne u XuMHYECKHE
CBOMCTBa MarHusi M Kajblus. Baxkneimune coequHeHus Kanblus (OKCHI, THAPOKCH, coin). KEcTKoCTh
BO/IbI U CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunnii: nonoxxkenue B Ilepuonnueckoit cucreme xumudeckux snemeHtoB . M. Menpgeneesa,
CTpOEHHUE aToMa, HaXOXKAeHHE B pupoae. PU3nyeckre U XMMHUYECKUe CBONCTBA AIIOMUHUSL. AMGBOTEpHBIE
CBOMCTBA OKCH/IA U TUIPOKCUA AITFOMUHUS.

Kenezo: nonoxenue B [lepuoguueckoit cucrteme xumudeckux annemeHtoB [[. M. MenneneeBa, crpoeHue
aToma, HaxoXKJeHue B npupoae. Ousznueckre U XMMUYECKUE CBOMCTBA kene3a. OKCUIbl, THIPOKCUABI U
cosmm xkene3a (1) u xenesa (111), ux cocras, cBoiCTBa U MOTydEHHUE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE C 00pa3llaMHU METAJIJIOB U CIUIaBOB, MX (PM3UYECKUMU CBOMCTBAMHU, U3yYCHHUE PE3YJIbTAaTOB
KOPPO3UHM METAJUIOB (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEW B3aMMOJICHCTBUS
OKCHJIa KalbLMsi U HATPUS C BOAOH (BO3MOXKHO HCIIOJNB30BAaHHE BHUACOMATEPUATIOB), HCCIEIOBAHHE
CBOMCTB JKECTKOM BOJBI, Ipoliecca TOPEHUs Kejle3a B KHUCIOpoAe (BO3MOXKHO HCIOJIb30BaHHE
BHJICOMATEpPUANIOB), MPHU3HAKOB IMPOTEKAHHUS KAaueCTBEHHBIX pEaKlUUi Ha HOHBI: MAarHus, KaJbIus,
amroMuHus, nuHKa, ckenesa (II) m xenesa (1), meam (1), HaGnrogeHWME W ONMHMCAHHWE MPOIECCOB
OKpaIllMBaHUs TUIAMEHU HOHAMHU HATPHUsI, KaJus U KalblKs (BO3MOKHO HCIIOIb30BaHUE BUICOMATEPHAIIOB),
uccienoBaHue aM(OTEpHBIX CBOWCTB THUIPOKCHIA aJIOMUHUS M THAPOKCHAA IIMHKA, pElIeHUe
SKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelnme MeTaibl U UX COSAUHEHUS.

XMMHUSA U OKPYKAKWIIAs cpeaa

BemectBa n martepuanbl B MOBCEAHEBHOM >XU3HMU 4eENOBEKAa. be30macHoe HCIOJb30BaHUE BELECTB M
XUMHUYECKUX peakiuii B ObITy. [IepBas OMOIIb MPH XUMHUYECKHUX OKOTaX U OTPABICHUSX.

XUMUYECKOe 3arps3HEHHE OKpYXKalollel cpebl (TpeaenbHas J0MyCcTUMasi KOHIIEHTpaIusl BEIIeCTB, qaiee
— ITIK). Posib XuMuH B pEIIEHUN YKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4eHrue 00pa3loB MaTepuaioB (CTEKIIO, CIIIaBbl METAJIOB, MMOJTMMEPHBIE MaTepUabl).
Mesicnpeomemmnuoie céazu

Peanuzaiusi MeXNpeIMETHbIX CBA3€H MpPU M3YUYEHUH XUMUU B 9 Kjlacce OCYIIECTBISIETCS 4epes
WCIO0JIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U MOHSATHUH, SIBISIFOINIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOTO LIUKIIA.



OOmire ecTecTBEHHO-HAyYHbIE MOHATHUS: HAy4YHBIH (DakT, THIIOTE3a, 3aKOH, TEOpHUs, aHAJIM3, CHHTE3,
KJaccu(uKanus, MepHOAUMYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJICIUPOBAHUE, W3MEPEHUE, MOJIEIb,
SBJICHHE, TAPHUKOBBIH 3(h(HEKT, TEXHOJIOTUSI, MATEPUAIIBI.

@dusmuka: Martepusi, aToM, 3MIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWA, H30TONBI, PaJUOAKTUBHOCTD,
MOJIEKYyJa, OJJIEKTPUYECKHH 3apsi, MPOBOJHHKH, MOJYIPOBOJHHUKH, IUIJICKTPUKH, (POTORIIEMEHT,
BEIIECTBO, TelIO0, OOBEM, arperartHoe COCTOSHHE BEIECTBA, TIa3, pacTBOP, PacTBOPUMOCTS,
KpUCTANIMYECKasi pemIEéTKa, CIUIaBbl, (PU3MUECKHE BEIMYUHBI, €JUHUIBI H3MEpPEHHs, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, CoHIIE.

Buosnorusi: ¢orocunTes, apixanue, Omochepa, IKOCUCTEMa, MUHEPATIbHBIE YIOOPEHUsI, MHUKPOJIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATEIbHbBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOIBI, MOJIE3HBIE HCKOIAeMble, TOILIUBO,
BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XMMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYyHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHUs JOCTHTAIOTCS B XOJIE
oOy4eHHs XHMUU B €IUHCTBE Yy4eOHOM M BOCHUTATEIBHON JEATEIHHOCTH B COOTBETCTBHHM C
TPaJAUIIMOHHBIMU ~ POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH  I[EHHOCTSIMU,
MPUHATHIMU B 00ILIECTBE MpaBUIaMU U HOpMaMU MOBEACHUS U CHOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U COLMATU3ALUHN 00YJarOIIUXCSL.

JIMYHOCTHBIE pe3yJabTaThl OTPAXAlOT TOTOBHOCTh OOYYAIOUIUXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIECHHOCTHBIX OPUEHTALUN U PACIIMPEHUE ONBITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U HAydYHOMY HAacleJuIo,
MOHUMAaHMs 3HAYEHMUsS] XUMUYECKOW HAayKHM B JKM3HHM COBPEMEHHOIO OOIeCTBa, CIHOCOOHOCTH BIIAJETh
JIOCTOBEPHOM MH(OpPMAIIUEH O TTePEAOBBIX JOCTIKEHUSIX U OTKPBITUSX MUPOBOM U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpONCTBE MUpA U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MPE/ICTaBICHUS] O COLMAIBHBIX HOpMax W IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOH, y4eOHO-HCCIIeI0BATEIBCKON, TBOPUECKOM
U JIpyrMX BHJIAX J€ATENbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM HESATENIbHOCTH TpHU
BBITIOJIHEHUH Y4€OHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIOJHEHUU XUMUYECKHX HKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aHMMOIIOHMMAHHUIO M B3aUMOIIOMOLIM B Ipoliecce 3TOH ydeOHOM
NEeSATENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE NOBEACHHME M TOCTYNKH CBOMX TOBAapUUIEH C MNO3ULUHU
HPaBCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 MO3HAHUS:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE W XWMHMYECKOM pEakIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJSAIOIIME OCHOBY JUISl IOHMMAHMS CYIIHOCTH HAy4HOU
KapTUHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJbI, B3aUMOCBSI3AX
YeJI0BEKa ¢ IPUPOAHOU CPENO, O POJIM XUMHUHU B IMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHbIE MOTHBBI, HANPABJICHHbIC HA IMOJIyY€HUE HOBBIX 3HAHHUM 10 XUMUHU, HEOOXOAUMBIE IS
00BsicHEHUST HAOII0JaeMbIX MPOIIECCOB U SBJICHUH, NO3HABATENbHOM, HH(POPMALIMOHHONW U YUTATEIbCKOM
KYJIbTYpbl, B TOM YHCJE€ HaBBIKOB CaMOCTOSITENILHOM pPabOThI € y4yeOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPaTypPOl, TOCTYIHBIMU TEXHUYECKUMU CPEACTBAMHU UH(POPMAILIMOHHBIX TEXHOJIOTUI;

MHTEpeC K 00YYEeHHUIO U MO3HAHHUIO, JTF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaM0O00Opa30BaHMUIo,
MIPOEKTHOM M HCCIIENOBATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMpPABJICHHOCTH W YPOBHS
oOyueHus B JallbHEUIIIEM;

4) hopMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha 3J0POBBIM
o0pa3 JKW3HU, OCO3HAHHE TOCJIEJCTBUNA M HEMPHUSATHE BPEAHBIX NPUBBIYEK (YHOTPEONEHUS aIKOToJs,
HapKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIOJEHUsT NpaBuUil O€30MacHOCTH IMpU OOpallleHuH ¢
XMUMHYECKUMHU BEIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpya10BOr0 BOCIIUTAHHUSI:

UHTEpEC K NPAKTUYECKOMY H3Yy4EHHMIO Mpodeccuit M TpyAa pa3iIMyHOIO pOJa, YBaAXKEHHE K TpyAy H
pe3ynbTaTaM TPYAOBOW AESATENBHOCTH, B TOM YHMCJIE HAa OCHOBE NMPUMEHEHMs MPEAMETHBIX 3HAHUU IO
XMUMHH, OCO3HAaHHBIM BBIOOP WHIUBUAYAIbHOW TPACKTOPUU TMPOJOJDKEHHS] 00pa3oBaHHS C y4ETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEITHON
npodeccHoHABHON JESTEILHOCTH U Pa3BUTHUS HEOOXOTUMBIX YMEHHI, TOTOBHOCTh aJallTUPOBATHCS B
npoeccuoHanbHOU cpeie;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:



AKOJIOTHYECKH IeJeco00pa3Hoe OTHOIIEHHE K MPUPOJe KaK HMCTOYHUKY JKM3HH Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMS, TOHMMAaHUE IICHHOCTH 3JI0POBOTO M 0Oe30macHoro oOpa3a JKHU3HH, OTBETCTBCHHOE
OTHOIICHHE K COOCTBEHHOMY (M3MYECKOMY H IICHXHYECKOMY 3/JI0POBBIO, OCO3HAaHHE IICHHOCTH
coOnrofieHusT TpaBUN OE30MACHOTO TOBEIEHUS MpH paboTe ¢ BEIIeCTBaMHU, a TaKXKE B CUTYaIUsX,
YIPOKAKOIIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MMOJTy9aeMble TIPU W3YUYCHUU XUMHH, I PEIICHUs 3ajad, CBS3aHHBIX C
OKpY)Kalolel MPUPOJHOM CPENOM, I IMOBBILIEHHUS YPOBHS 3KOJOTMYECKOM KYJBTYpPbI, OCO3HAHMS
I00ATBFHOTO XapaKTepa AKOJIOTHYECKHX MPOOJEeM W IMyTed MX PeHIeHHs MMOCPEICTBOM METOJIOB XUMUH,
9KOJIOTUYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B IO3HABATENIbHON, KOMMYHUKATUBHON M
COLIMAIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX Pe3yJabTAaTOB BBIICISIOT 3HAYUMBIC M1 (DOPMHUPOBAHHS MHUPOBO33PCHUS
oOlleHayuHbIe TIOHATHUS (3aKOH, TEOPHsl, MPUHIIUI, TUNOTE3a, (aKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U
JPYToe€.), KOTOPbIE HCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETaX U MO3BOJISIIOT HA OCHOBE
3HAHUW M3 STUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHOM HAYYHOW KAapTUHE MHpA, U
YHUBEpCaJbHbIE y4eOHbIC NEHCTBUS (TMO3HABaTEIbHbIE, KOMMYHHKATUBHBIC, PETYISATHBHBIE), KOTOPHIC
obecrieunBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM J1eSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble joruyeckue a1eiicTBUsA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS TP OCBOCHUHM 3HAHWM: PACKPBIBATh CMBICI
XUMUYECKUX TOHATUN (BBIACISITH WX XapaKTepHbIC MPU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHUMH
MOHSATUSMH), WCTOJIB30BaTh TOHITHS JUIsl OOBSCHEHHS] OTACTBHBIX (AKTOB W SIBJICHWUW, BBHIOMPATH
OCHOBAaHUS W KpUTEpUM M KIacCUPHUKAIMM XUMHYECKUX BEIIECTB M XUMUYECKUX peaKiui,
YCTaHaBIMBATh NPUYUHHO-CIEICTBEHHBIE CBSA3M MEXAYy OOBEKTaMHU HU3Yy4€HUs, CTPOUTH JIOTMUYECKHUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTHH), JIe1aTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSTHh B Mpollecce MO3HAHUS MOHATUS (MpPEIMETHbIE U METaNpeAMETHbIE), CUMBOJIMYECKUE
(3HAKOBbIE) MOJIENH, HCIOJIb3yeMble B XHWMHUHU, MPEOOPa30BBIBATH ILIMPOKO TMPUMEHSEMblE B XUMHUHU
MOJIeNIbHBIE TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTa), XUMHUeckas ¢popMyiia U ypaBHEHHE
XMMHYECKON peaklUuu — NpU pelIeHHH y4eOHO-TO3HABATENBHBIX 3a7ad, C Y4ETOM 3TUX MOJEIbHBIX
MIPEJICTABJICHUM BBISBIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA HU3YyYAaEMBIX OOBEKTOB —
XMMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIUil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIE/ICTBEHHBIE CBSI3HM U IPOTUBOPEUUS B U3yYAEMBbIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHUE UCII0JIb30BATh IIOCTABIECHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKKE B KaueCTBE
OCHOBBI /17151 JOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIHLHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA;
MpHOOpeTEeHNEe OMbITa MO IJIAHUPOBAHUIO, OPraHMU3AIMM U MPOBEJICHUIO YYEHUYECKUX IKCIEPUMEHTOB,
yMeHHe HaOMoAaTh 3a XOJOM IpOILecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro  pe3yJibTar,
(dbopmynupoBaTh 0000IIEHNS U BBIBOJIBI [0 pe3ylibTaTaM MPOBEAEHHOTO OTBITA, HCCIEAOBaHNUS, COCTABIATh
OTYET O IPOJICITAHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMpATh, AHATM3UPOBATH W HHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U (opm
MPEACTABICHUS, MOJYyYaeMYK M3 Pa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJSpHAs JIUTEepaTypa XHUMHUYECKOTO
COJIep’KaHus, CIpaBOYHbIE MOCOoOUs, pecypchl MHTepHETa), KPUTHUECKH OIIEHMBATH MPOTHBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TMPUMEHATh pAa3IUYHble METOJIbl M 3alpoChl TpH TMOUCKE U oTOope uHPOpMAIH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX [UIsl BBIMOJHEHUS YYEOHBIX M TIIO3HABATEIBHBIX 3a]1ad
OTpeNeNnéHHOr0 TUMA, MNPUOOpPEeTeHHe OmbITa B  OONACTH  HCIOJIB30BaHHUS  WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHWA, OBJIaJICHUE KYJbTYpOM aAKTHUBHOTO HCIOJb30BAHUS Pa3IUUHbBIX
MMOUCKOBBIX CHUCTEM, CAMOCTOSTEIHHO BBHIOMpPATh ONTUMAIbHYIO (OpMY MpEICTaBIICHUsS HHPOPMAIUH U



WUTIOCTPUPOBATH pellaeMble 3a7aull HECIIOKHBIMU CXEMaMHU, JHarpaMMaMHt, IpyruMu GopMamMu rpaduku
M UX KOMOMHAIHUAMIU;

YMEHHME HCIIOJIb30BaTh U aHAJIU3MPOBaTh B IpoLEcCE Y4eOHOM M HCCIIENOBATENbCKON JEATEIbHOCTH
UHGOpPMALMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO3SfHCTBA M TPAHCIOpPTa HA COCTOSHHUE
OKpYKaroLIEl MPUPOTHOM CPEBI.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

YMEHHS 33JlaBaTh BOIMPOCH (B XOje AuWaiora W (WJIM) JUCKYCCHM) TIO CYIIECTBY OOCYXIaeMOW TEMHI,
(bopMynHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOHEHUS MPEITI0KESHHON 3a1auu;

YMEHHUSI IIPEJICTABIATh [IOJyYEHHbIE PE3YJIbTaThl IO3HABATEIbHOM 1EATEIbHOCTU B YCTHBIX U MMCbMEHHBIX
TEKCTax; JejarTh MPE3EHTALUIO0 PE3yIbTaTOB BBIIIOJHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (JabopaTopHOro
OTIBITA, JTAOOPATOPHOM PaOOTHI IO UCCIIEIOBAHUIO CBOCTB BEIIECTB, YUEOHOTO MPOECKTA);

YMEHHUSI y4eOHOrO COTPYJHHYECTBA CO CBEpCTHMKAMH B COBMECTHOH  IIO3HABaTEIbHOW U
HCCIIEIOBATENIbCKONW JESITEIbHOCTH NpPU PELIEHUM BO3HHUKAIOUIMX HpoOJieM Ha OCHOBE y4yéTa OO0IIMX
UHTEPECOB U COTJIACOBaHMsI TO3MLMH (0OCYXJeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpJUHAIMSI COBMECTHBIX JI€HCTBUM, OINpeeNieHHEe KPUTEPUEB IO OILIEHKE KayecTBa BBIMOJIHEHHOM
paboThl U ApyTrHE).

PeryasiTuBHbIe YHMBepcaJIbHbIe YUeOHblIe AelicTBUS:

YMEHHE CaMOCTOSITENILHO ONPEAEIATh LEIH ACITENbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBAThH
U MIpU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JESTENIbHOCTD, BEIOMpATh Haubosiee 3hpekTuBHbIE CIOCOOBI
pelieHrus y4eOHbIX U II03HaBaTeNIbHBIX 3a7ay, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM aNTOpPUTM JEHCTBUI MpU BHINOJHEHUH 33JaHUN ¢ y4ETOM MOJIY4YEHUsS HOBBIX 3HAHHUM 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PpEaKUHUsX, OLIEHWBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa
3asiBJICHHOM L€, YMEHHE HCIOJb30BaTh W AaHAJIM3UPOBATH KOHTEKCThI, NpeJylaraeMble B YCIOBUH
3aJaHUH.

INPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npenMeTHBIX pe3ysbTaTOB 110 OCBOSHHIO 00S3aTEIBHOIO COJIEPKAHUS, YCTAHOBJIEHHOTO JaHHOM
¢benepanbHON pabouell MporpaMMoii, BBIIEISAIOT: OCBOCHHbIE 00YYalOIIMMUCSA HayuyHble 3HAHUS, YMEHHS U
crocoObl JIeHCTBUM, crneruduyecKkue i1 TpeIMeTHON oOmactn «XWMHUsS», BUIBI JEATEIBHOCTH TIO
MIOJIydEHHUIO HOBOTO 3HAaHUS, €ro WHTEepIpeTaldy, NpeoOpa3oBaHUI0 W INPUMEHEHHIO B Pa3IMUHBIX
Y4eOHBIX U HOBBIX CUTYaLHSIX.

K koHiy oOydeHuss B 8 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTb
C(OPMHUPOBAHHOCTh y OOyUarOIUXCS YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHSTHI: aTOM, MOJIEKYJ1d, XMMHUYECKHH DJIEMEHT,
IIPOCTOE BEILECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOIHAs W HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JI1 XMMHMUYECKOTO 3JI€MEHTa B COEJAMHEHMH, MOJIAPHBI 00BEM, OKCHA, KHCIOTA, OCHOBAaHUE,
COJIb, BJIEKTPOOTPULIATENBHOCTb, CTENEHb OKHMCICHUS, XMMUYECKas peakius, KiacCu(UKaLUs peakuuil:
peaKkUMM COEAMHEHUS, pPEaKLUUU pa3oKEHUs, pPEaKkLUUu 3aMelleHHs, peakluu oOMeHa, 3K30- U
SHJIOTEPMHUECKUE PEAKLUH, TEIIOBOH 3((PEKT peakuuu, apo aToma, INEKTPOHHBIH ClIoi aToMa, aTOMHast
opburanb, paauyc aToMa, XMMHUYecKas CBsI3b, MOJISIPHAS U HENOJISIPHAs KOBAJIEHTHAasl CBsI3b, HOHHAS CBS3b,
MOH, KaTMOH, aHUOH, paCTBOP, MaccoBas JI0JIs BelllecTBa (MPOLIEHTHAs KOHIIEHTpPaLUs) B pacTBOPE;

o WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHX MOHATHNA M IMPUMEHSTH TH MOHSATHUS IIPH
OTMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

o UCMOJb30BaTh XUMHMUYECKYIO CHUMBOJIUKY JJIsl COCTaBJeHHUS (QOpPMYyJT BELIECTB M YpaBHEHUH
XMUMHUYECKUX PEaKLIN;

. OTpeNeNATh BAJEHTHOCTh aTOMOB 3JEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTEHEeHb OKUCICHHS
SJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPHUHAUISKHOCTD BEIIECTB K ONpeeIEHHOMY KJacCy COeIMHEHUN
no opmyrnam, BUJ XMMUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

J packpbsiBath cMbica llepuoanueckoro 3akona [l. 1. MenaeneeBa: AeMOHCTpUPOBAaTh OHUMAaHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX IOJIO)keHHA B Ilepuoauueckoit



CUCTEMeE, 3aKOHOB COXPAHECHHSI MACChI BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO yUEHUS,
3aKoHa ABOTaJIpo;

J OTHCHIBATh U XapaKTepus3oBarTh TaOnmuuHyr0 ¢dopmy Ileprmoanyeckoil CHUCTEMBI XUMHUYECKHX
SJIEMEHTOB: pa3IMyaTh MOHATHUA «TJaBHas moArpynmna (A-rpynna)» u «mobounas noarpymnmna (b-rpymmna)y,
MaJible ¥ OOJIbIIKME NEepUOJIbl, COOTHOCHTh 0003HAYCHHS, KOTOpbIE UMeroTcs B Tabmuie «lleproanueckas
cUcTeMa XuMU4eckux 31eMeHToB J{. M. MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XAMUYECKUX DJIEMEHTOB (COCTaB W 3apsl sjapa, oOIiee YMCIIO DJIEKTPOHOB M paclpelesieHue HX TI0
AJIEKTPOHHBIM CJIOSIM);

J KJIACCHU(UITUPOBATH XUMHUYCCKHUE 3JICMEHTHI, HECOPraHMUECKUE BEIIECTBA, XHMUYCCKUE PEAKITHH (TI0
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, 10 TEINIOBOMY dPQEKTY);

J XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IHMYHBIX KJIACCOB,
MOATBEPK/Ias ONHCAHWE TMPUMEPAMUA MOJICKYJSIPHBIX YpPaBHEHHUH COOTBETCTBYIOIIHUX XUMHYECKUX
peaKuuii;

o MIPOTHO3UPOBATHh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT WX KaYeCTBEHHOTO COCTaBa, BO3MOYKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3IMIHBIX YCIIOBHUSX;

o BBIUMCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XAMHYECKOTO dJIeMEeHTa Mo (hopMysie COeIWHEHHs, MAacCOBYIO JIOJI0 BEIIECTBA B PacTBOpPE, MPOBOIHTH
PacUéThI 10 YPaBHEHHUIO XUMUYCCKOU peakIlnu;

o MIPUMEHSITh OCHOBHBIC OTICPAIlMU MBICTUTEIILHON JNEATEIhbHOCTH — aHAIW3 M CHHTE3, CpaBHEHHUE,
00001IeHIE, CUCTEMATH3AINIO, KIACCU(DHUKAIMIO, BBISIBJICHUE MPUYUHHO--CICACTBEHHBIX CBSI3€H — IS
W3YYCHHUS CBOWCTB BEIECTB M XHMHUYSCKUX pEaKIUH, €CTeCTBEHHO-HAYYHBIE METOJBI TO3HAHHUS —
HaOITI0/ICHUE, H3MEPEHNE, MOJICIIMPOBAHNE, SIKCIICPUMEHT (peaTbHBIN M MBICIICHHBIH);

o CIIeZIOBaTh IpaBHJIAM TIOJH30BAHUS XHUMHUYECKOW MOCYHOM M JabopaTOpHBIM OO0OpYIOBaHUEM, a
TaKkKe IMpaBWiaM oOpallleHHs C BEUIECTBAMU B COOTBETCTBHHM C WHCTPYKUUSMHU [0 BBITOJHEHUIO
Ja00PaTOPHBIX XUMHUYECKUX OTBITOB IO TMOJTYYCHHUIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOJA U
KHCIIOpO/ia), MPUTOTOBJIEHUIO PACTBOPOB C OMNpeNelEHHOW MaccoBOMl J0Jiell pacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATH U MPOBOJAUTH XMMHUECKHE SKCIIEPUMEHTHI 0 PAaCO3HABAHUIO PACTBOPOB IIEIOUEH U KUCIOT
C TIOMOIIBIO HHANKATOPOB (TakMyc, perosdranent, METUIOPaHK U IPyrUe).

K kxoHmy oOydyenuss B 9 KJjacce NIpeaMETHBbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPa)KaTh
c(OpMUPOBAHHOCTH Y OOYUYAIONINXCS YMEHUIHA

J PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUN JIEMEHT, aTOM, MOJIEKYyJia, HOH,
KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb, 3JEKTPOOTPUIATEILHOCTD, CTEIICHD
OKHUCJICHHS, XMUMHYECKas peaklus, XUMHYecKas CBS3b, TEIUIOBOM 3PQeKT peakiuu, MOJib, MOJISPHBIN
00BEM, pacTBOp, SJIEKTPOJIMUTHI, HEIIEKTPOJUTHI, HJIEKTPOJUTHUECKAs IUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTanu3aTop, XMMUYECKOe paBHOBEcHEe, OOpaTUMble M HEOOpaTUMBbIE PEAKIUU, OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU, OKUCIUTEh, BOCCTAHOBUTEINb, OKICIEHUE U BOCCTAHOBIIEHUE, aJNIOTPOTIHS,
aM(pOTepHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHAs, MOHHAS, METAINTMYECKasi), KpUCTaUINYecKasi pemérka,
KOPpO3Us METaJUIOB, CIUIaBbl, CKOPOCTh XMMHUYECKON peakiuy, MpeAeNbHO AOMYCTUMAas KOHIIEHTPALUS
I1JIK BemecTBa;

o WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U MPUMEHSATh 3TU TOHATUS MpU
OTIMCAHWU BEIIECTB U UX MPEBPAILlCHU;

o WCIOJIb30BaTh XMMHUYECKYI0O CHMBOJIMKY [UISI COCTaBieHUS (GOpMYyT BELIECTB M ypaBHEHUI
XUMHUYECKUX PEaKIIUii;

o OTIpEIeNIATh BAaJCHTHOCTh U CTEMEeHb OKUCICHHS XUMHUYECKHX OJJIIEMEHTOB B COCIUHEHHSX
Pa3IMYHOTO COCTaBa, MPUHAAJE)KHOCTh BEIIECTB K ONPEeAeIEHHOMY KIAcCy COeIMHEHUH mo dopMmymnam,
BHJI XUMHUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAasi) B HEOPTaHUYECKUX COCTUHEHUSX, 3apsi
MOHA TI0 XUMHUYECKOW GopMmyIie, XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX COCTUHEHHIA, THII
KPUCTAITMYECKON PEeIETKA KOHKPETHOTO BEIIECTBA;

o packpbiBath cmbici [lepuonmdeckoro 3akoHa J[. WM. MenneneeBa W JAEMOHCTPUPOBATH €O
MMOHMMAaHKE: OMUCHIBATh U XapakTepu3oBaTh TabmumuHyro Gopmy llepuoamueckoil cucTeMbl XUMHYECKUX



AJIEMEHTOB: pa3IMyaTh MOHATHUS «TJaBHas MoArpynna (A-rpynna)» u «mobounas noarpymnmna (b-rpynmna)y,
MaJible U OOJIBIINE MEePHOAbI, COOTHOCUTh 0003HAUYEHUs, KOTOPBIE UMEIOTCS B TIEPHOJMUECKON TalmuIe, ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oouiee
YHCIIO AJIEKTPOHOB M PACIPECICHUE UX IO 3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIMEe 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB AJIEMEHTOB M MX COCAMHEHHI B IpeJesiaX MalbIX NEpUOJIOB M TJIABHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

J KJIacCu(UIMPOBATh XUMHUUECKUE DIIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMUYECKHUE Peakuu (o
YHCIy ¥ COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETIOBOMY 3(PQEKTY, 0 M3MEHEHHIO CTETICHEH
OKHCIICHHSI XUMUYECKHUX JIIEMEHTOB);

J XapaKTepu30BaTh (OMHCHIBATh) OOIMME W Cchenu(UYeckue XWMHUYECKHE CBOMCTBA TMPOCTHIX H
CIIO)KHBIX BEIIECTB, MOJATBEpXkJasi ONHCAHUE TMPHUMEpPAaMH MOJEKYJSIPHBIX M HWOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

J COCTABJIATH YPAaBHEHHsSI AJIEKTPOJIUTHUYCCKON IMCCOIMAIIMH KUCIIOT, IIEN0oYeH U coJiel, TIOHbIE U
COKpaII€HHBIE YpaBHEHHUS peaknuii HWOHHOTO OOMEHa, YpaBHEHHs pEaKIui, IOJTBEPKIAIOIINX
CYIIECTBOBAHHE T€HETHUECKON CBS3M MEXK/Y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

J PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENFHBIX PEAKIMHA TIOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OajaHca TUX PEaKINi;

o MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT WX CTPOEHUS, BO3MOXXHOCTH MPOTEKAHUS
XAMUYECKUX MPEBPANICHAN B PA3ITHYHBIX YCIOBHSX;

o BBIUMCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XAMHYECKOTO dJIeMEeHTa Mo (hopMyse coeaWHEHHs, MacCOBYIO JIOJII0 BEIIECTBA B PACcTBOPE, MPOBOJUTH
pacu€Thl M0 YpaBHEHUIO XUMHUECKOW PEaKIINN;

J coOirofaTh MpaBWiIa IMOJIb30BAHUS XUMHUYECKONW MOCYIOM U JIabopaTOpHBIM 00OpyIOBaHUEM, a
TaKkKe IpaBuia OOpamieHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMU IO BBIIOJHEHHUIO
Ja00PaTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB (aMMHaKa U
YTJIEKHCIIOTO Ta3a);

. MIPOBOJUTH PeaKklnu, MOATBEPKIAIOIINE KaueCTBEHHBIM COCTaB Pa3IMUYHbIX BELIECTB: PACIIO3HABATH
OTIBITHBIM MYTEM XJIOPUI-, OpOMHUII-, HOAK-, KapOoHaT-, hocdar-, CUITUKAT-, CyIbdaT-, THAPOKCHI-UOHBI,
KaTHOHbl aMMOHHUSI W HOHBl H3YYEHHBIX META/NIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEIECTB;

J MIPUMEHSITh OCHOBHBIE OTIEPAllUU MBICITUTENLHON NEATENbHOCTH — aHAIU3 M CHHTE3, CpPaBHEHUE,
0000111eHre, CUCTEeMAaTHU3alluI0, BbISBJICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3ed — JJIsi M3y4YEHHs] CBOWCTB
BEIECTB U XMMHUYECKUX PEaKIMii, €CTEeCTBEHHO-HAYUYHbIe METOJIbl TIO3HAHUS — HAOIIO/IEHUE, U3MEPEHHE,
MOJENIUPOBAHUE, SKCTIEPUMEHT (PEaJIbHbII U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
HaunmenoBanue KosnunyectBo 4yacos
Ne DJIeKTpOHHbIE (LI (POBbIE)
pa3aesioB U TeM Konrpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypChl
NporpamMmbI padoThI padoThbI
Paznea 1. IlepBoHauyanbHble XMMHYeCKHE IIOHATHS
XuMusi — BaxkHast
11 00J1acTh €CTECTBO3ZHAHMS 5 5 bubnuotexa [JOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
NeSITEIbHOCTH YeJIOBEKa
19 BemecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKIuu https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 20

Paznen 2. Baxkneiinme npeacTaBuTe/in HEOPraHUYeCKUX BellecTB

91 Bosayx. Kucnopon. 6 bubnuorexa [JOK
IToustie 00 okcugax https://m.edsoo.ru/7f41837¢c
59 Bonopona.Ilonsitue o 3 1 bubnuorexa [JOK
KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsrl. 5 1 1 bu6mmoreka [IOK
[TousiTe 06 OCHOBaHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI
2.4 HEOPraHMYECKUX 11 1 1 Bubnuorexa LIOK
. https://m.edsoo.ru/7f41837c
COCTUHCHHI
Hroro mo pazgeny 30

Pasznen 3. Ilepuoauyeckuii 3axoH u [lepuoguveckas cucrema xummuueckux iemMenToB /. U. MengesieeBa.
Crtpoenue aToMoB. XuMH4YeCcKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[Tepuoandeckuii 3aKOH 1
[Tepuoanueckas cucrema

3.1 XUMHYECKUX AJIICMEHTOB 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
. . MeHaene-eBa.
Crpoenue atoma
XUMHYECKas CBS3b.

3.2 OxkucauTenbHO- 8 1 bubmuoreka [JOK
BOCCTAHOBUTEJLHEIE https://m.edso0.ru/7f41837¢c
peaxiuu

Hroro no paszneny 15 bubnmorexa HOK
https://m.edsoo.ru/7f41837c
PeszepBHoe Bpems 3 Bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO 68 4 5

YACOB II10 ITPOTPAMME
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9 KJIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne HaunMeHoBaHHe (uadpoBbIE)
n/ | pa3sgenoB M TeM Bcer | KoHTpOJIbH IIpakTHyeck P
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Pa3nes 1. BemecTBo U XuMH4yecKne peakuuu
[ToBTOpEHUE N
0
:}:Fzy erHHe bu6moreka [IOK
HAHUHI
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
paznesnoB Kypca 8
Kjacca
O
SaCI:)Ol:)HB;e oc bu6moreka [IOK
KOHOMEPHOCTHA
1.2 P 4 https://m.edsoo.ru/7f41
XAMHAYECKAX
. 2636
peakimit
DIIEKTPOJIUTUYEC
K;’é — Bu6miorexa [IOK
1.3 A HHARIE 8 1 1 https://m.edsoo.ru/7f41
XuMudueckue
a636
peakiuu B
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeANHEHHUS
Oo01mas
XApAKTEpHCTHKA bubnuoreka [JOK
2.1 XAMpHeCkiX 4 1 https://m.edsoo.ru/7f41
siiemeHToB VIIA-
a636
TPYIIIBL.
TI"ajmorensl
Oo6ras
HAparTepuCTHra bubnuorexa LIOK
2.2 RAMITIECRIX 6 https://m.edsoo.ru/7f41
aiieMeHTOB VIA- 2636
rpynnsl. Cepa u
e€ coeIMHEeHUs
Oo6ras
XAPAKTCPHCTHEA bubnuorexa [IOK
2.3 XUMITHECKIX 7 1 https://m.edsoo.ru/7f41
311eEMEHTOB VA- 2636
rpynmnsl. A3oT,
¢dochop u ux
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COCAMHCHUA

OOmas
XapaKTEPUCTUKA
XUMHUYECKUX
aneMeHToB |VA-
IPYIIIBIL.
Yraepoa u
KPEMHHH U UX

24

COCAUMHCHUA

bu6mmorexa [IOK
https://m.edsoo.ru/7f41
a636

Hroro no pazneny

25

Pa3zgen 3. Meraiaiabl 1 1

X COCIMHCHHUA

OOGmue cBoicTBa butmmorexa [HOK

3.1 B 4 https://m.edsoo.ru/7f41
METAIIIIOB

2636

Baxueiimme bu6moreka [IOK

3.2 METAJUIBI U X 16 https://m.edsoo.ru/7f41
COEIUHEHUS 2636

Hroro mo pazueny 20

Pasznen 4. Xumus v oOKpy:Kaomas cpeia

BemntectBa u bu6moreka [IOK
4.1 MaTepHaibl B 3 https://m.edsoo.ru/7f41
’KHU3HU YeJI0BEKa 2636
Hroro mo pazgeny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBUIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Kosu4vecTBO yacoB DJIeKTPOHHBbIE
KonTpou IIpakTuye Jata uupposbie
Tema ypoka Bce usyye
n/ ro bHbIE CKHe st o0pa3oBaTejibHbIE
n padoTbI padoTsI pecypchl
[Ipeamer xumuu.
R bu6mmoreka [IOK
1 KU3HI eOBCKA 1 https://m.edsoo.ru/f
i f0d210c
Tena u BemiecTra
Homsie o bubmmorexa [{OK
2 verosax 1 https://m.edsoo.ru/f
TMO3HAHUS B f0d227e
XUMUHU
[IpakTrueckas
pabota Ne 1
«IIpaBuiia paboTHI BuGmorexa LIOK
3 ° na?()pampm " 1 https://m.edsoo.ru/f
HIPHEMET fod23dc
oOparreHus ¢
1a00paTOPHBIM
000pyTOBaHUEM
Yuctele BelecTa
U CMECH. bu6mmoreka [JOK
4 Croco06bl 1 https://m.edsoo.ru/f
pasjeieHus f0d26ca
cMeceit
[IpakTuueckas
pabota Ne 2
«Pa3nenenue bu6mmoreka [JOK
5 cMeceii (Ha 1 https://m.edsoo.ru/f
[IPUMEPE OUUCTKH f0d28c8
MOBapeHHOU
COJIH)»
ATOMEL 1 bubmuoreka [JOK
6 S 1 https://m.edsoo.ru/f
f0d2a6¢
XUMHUYECKHUE
3JIEMEHTBI. 3HAKU bubmuoreka [JOK
7 (CUMBOJIBI) 1 https://m.edsoo.ru/f
XUMHUYECKUX f0d2be8

9JICMCHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
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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
https://m.edsoo.ru/ff0d2be8

[Ipocteie u bubnuorexa [IOK
8 CIIO)KHBIC https://m.edsoo.ru/f

BEIECTBA fO0d2a6¢

ATtomHO- bubmuoreka [IOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/f

yUCHHE f0d2d50

3aKkoH

ITOCTOSTHCTBA

COCTaBa BEIIECTB.

Xumudeckas bubmmoreka [{OK
10 bopmyna. https://m.edsoo.ru/f

BanenTtHocTh fOd2eae

aTOMOB

XUMHUYCCKUX

3JICMEHTOB

OTHOCHUTENbHAS

aTOMHas Macca. bu6moreka [IOK
11 OTtHocHTEIBHAS https://m.edsoo.ru/f

MOJICKYJISIpHAS f0d323c

Macca

MaccoBas noins

bu6moreka [IOK
12 ::rh?:;;:zm https://m.edsoo.ru/f
f0d350c

COCTMHEHUU

KoaunuectBo bu6mmoreka [JOK
13 BelecTBa. MoJib. https://m.edsoo.ru/f

MousipHas Macca f0d5230

dusnyeckue u

XUMHUYECKHE bu6mmoreka [JOK
14 SIBJICHUS. https://m.edsoo.ru/f

XuMuyeckas fod37fa

peakius

IIpu3naku u

YCIIOBHS bubnuorexa [IOK
15 MIPOTCKAHHMS https://m.edsoo.ru/f

XHUMHYECKHUX f0d3al16

peaxkuun

3akoH

COXpaHEHUs bubnunoreka [JOK
16 MAacchl BEIIECTB. https://m.edsoo.ru/f

XHUMHYECKHE f0d3b88

ypaBHEHUS
17 Brruucnenus bu6mmoreka [JOK
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KOJINYECTBA,
MacChl BEIECTBA
110 YpaBHEHUSIM
XUMHNYCCKHUX
peakuui

https://m.edsoo.ru/f
f0d5708

18

Krnaccudukarus
XUMHUYCCKUX
peakuui
(coenunenus,
pas3oKeHus,
3aMEIICHUS,
obmeHa)

bu6mmoreka [{OK
https://m.edsoo.ru/f
f0d3f34

19

M. B. JlomonocosB
— Y4EHBIN-
DHIUKJIOIIEIHUCT.
O06o0menne u
CHCTEMAaTU3alHs
3HAHUHN

bubmmoreka [{OK
https://m.edsoo.ru/f
f0d40c4

20

KontponbHas
pabota Nel o
TeMe «BeniecTBa
U XUMHYECKHe
peaxkuum»

bu6moreka [IOK
https://m.edsoo.ru/f
f0d4290

21

Bo3nyx — cMech
ra3oB. CocraB
BO3/IyXa.
Kucnopon —
9JIEMEHT U
MPOCTOE
BemecTBo. O30H

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0d448e

22

dusznueckue u
XUMHYECKHUE
CBOMCTBaA
KHCJIOpOJIa
(peakiuun
OKHCJICHUS,
TOpEHue).
[TonsTue 06
OKCcHAaX

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d4614

23

Cnoco6bt
MOJTy4dEeHUs
KHCJIOpOJa B
nabopaTopuu U
MPOMBIIIIEHHOCT

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0d497a
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u. [Ipumenenue
KHCII0pOJa

TennoBoii a¢ppexT
XUMHUYECKON
peaKuu, OHSITHE

0 bu6mmoreka [{OK
24 | TEpMOXUMHYECKO https://m.edsoo.ru/f
M YpaBHCHUH, f0d4790
9K30- U
SHJO0TEPMHUUECKHUX
peaKIusx
Tonnuso (HedTs,
gig;ig{f:}l)' bubnunorexa [IOK
25 BO3IYXa, CHOCOGH https://m.edsoo.ru/f
’ fOd4c4a
ero
MPEAOTBPAIICHUS
[IpakTrnueckas
pabota Ne 3 o
teme «llomyyenue bubnuorexa [JOK
26 U cobupanue https://m.edsoo.ru/f
KHCJIOpO/a, f0d4ae?
H3Yy4YEHUE €ro
CBOMCTB»
Bonmopon —
DJIEMEHT | bu6mmoreka [JOK
27 rBISOCToe https://m.edsoo.ru/f
HHECTRO. fod4ddo
Haxoxnenue B
pUpoJIe
duznyeckue u
XHM“H HeCKHe bu6mmoreka [JOK
28 ;i;lscma https://m.edsoo.ru/f
POt f0d4ddo
IIpumenenue
BOJIOpOJA
Homsmie o bubmuoreka [JOK
29 HCIOTAX 11 COMAX https://m.edsoo.ru/f
f0d50d2
Criocobet bubmuoreka [JOK
30 HOIyHeHI https://m.edsoo.ru/f
BOJIOpOJA B

nabopaTopuu

f0d4ddo
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[IpakTuueckas
pabora Ne 4 o
teme «llonyuenue

bubnuoreka [IOK

31 U coOupaHue https://m.edsoo.ru/f

BOJIOPO/Ia, f0d4f42

M3Yy4YEHUE ero

CBOMCTB»

MonsipHblii 00bEM bubnuorexa [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/f

ABorazpo f0d542e

Brruncaenus

00BéMa,

KOMHCCTRA bubmmoreka [{OK
33 :::I:Ii:;?ssq;o https://m.edsoo.ru/f

KOJIMYECTBY 05540

BeIlleCTBa WIIH

00BEMY

Brranciaenus

00BEMOB T'a30B 10

YpaBHEHUIO bubnuorexa [JOK
34 peaKiuu Ha https://m.edsoo.ru/f

OCHOBE 3aKOHa f0d5708

00BEMHBIX

OTHOIIIEHUM ra30B

dusnyeckue u bu6mmoreka [JOK
35 XUMHYECKHE https://m.edsoo.ru/f

CBOMCTBA BOJIBI f0d587a

Cocras . bu6mmoreka [JOK
36 IOIZH;:;HeH:é https://m.edsoo.ru/f

f0d59e2

HWHJIMKATOpax

Bopa xak

pacTBOPHUTEIIb.

Hacpientsie n bu6mmoreka [JOK
37 HEHACHITICHHBIC https://m.edsoo.ru/f

PacTBOPBHI. £0d5b40

MaccoBas gois

BeIlleCTBa B

pacTtBope

Hpaxcririecias bubmuoreka [JOK
38 padora Ne 5 mo https://m.edsoo.ru/f

TEME
«IIpurorosnenue

fOd5eba
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PacTBOpPOB C
OIpeNENEHHO N
MacCOBOI1 nonei

pacTBOPEHHOTO

BEILIECTBAY

K06H Tpoibgaﬂ bu6mmoreka [IOK
39 pabotd T2 o https://m.edsoo.ru/f

teme «Kucnopoa. f0d6342

Boaopona. Bona»

OKcHIbI: COCTaB, bubnuorexa [JOK
40 KiaccuuKaIus, https://m.edsoo.ru/f

HOMEHKJIaTypa f0d664e

[Tonyuenue u

XUMUYECKUE

CBOMCTBA bubnuorexa [JOK
41 KHCIIOTHBIX, https://m.edsoo.ru/f

OCHOBHBIX U fOd664e

amM(pOTEepHBIX

OKCHJIOB

Ocropars: bu6moreka [IOK
42 cocTas, https://m.edsoo.ru/f

KJaccudukanus, fod67ca

HOMEHKJIaTypa

Hoxysenue n bu6moreka [IOK
43 XHMfI Hecine https://m.edsoo.ru/f

CBOMCTBa ) fod67ca

OCHOBaHUH

Kucnorsr: coctas, bu6mmoreka [JOK
44 KaaccuuKaus, https://m.edsoo.ru/f

HOMEHKJIaTypa fOdfee2

[Tonyyenue u bubnuoreka [IOK
45 XAMHUYECKHE https://m.edsoo.ru/f

CBOMCTBA KUCIIOT fOdfee2

Conu (cpennue):

5324;:612 aLyPa, bubnuorexa LIOK
46 S https://m.edso0.ru/0

’ 0ad9474

XUMUYCCKUE

CBOMCTBA

Hparcririecias bubmuoreka [JOK
47 | P abora & 6. https://m.edso0.ru/0

Pemenne

OKCIICPUMCHTAJIbH

Oad9b7c
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BIX 3aJ1a4 110 TeME
«OcHOBHBIE
KJ1aCChI
HEOPraHUYECKUX
COCTMHECHUI)

T'eneTnueckas
CBSI3b MEXIY

bu6mmoreka [{OK

48 KJIaccamu https://m.edsoo0.ru/0
HEOPraHU4YeCKUX 0ad9a50
COCIMHEHU I
O6o01enue u bubnuorexa [JOK

49 cHCTEeMaTH3aIHsI https://m.edsoo0.ru/0
3HaAHUH 0ad9ch2
KontponbHas
pabota Ne3 o Bubmorexa LIOK

50 reme "OcHoBHbe https://m.edsoo0.ru/0
[Iacent Oad9ela
HEOPraHMYECKUX
coenuHeHni"

[TepBbie NONBITKH
Kiaccudukanuu
XUMHYECKHX bu6moreka [IOK

51 AIIEMEHTOB. https://m.edsoo0.ru/0
ITousitre o Oad9ffa
rpynmnax cXoaHbIX
3JICMEHTOB
[Tepuonuueckuii
3aKOH B
[Tepuonnueckas bu6mmoreka [JOK

52 crcTema https://m.edsoo0.ru/0
XMMHYECKHUX Oada52c
anemenToB /[l. W.

MeHpeneeBa
[Tepuonpl, bu6mmoreka [JOK

53 TPYIIIbI, https://m.edso0.ru/0
TIOIT PYTITTBI Oada52c
Crpoerine bubnuoreka [JOK

54 aromos. Cocras https://m.edso0.ru/0
ATOMHBIX SIJED. 0ada34?

H3oTomsI ==
Crpoenue bubnmoreka [JOK
55 AIIEKTPOHHBIX https://m.edsoo0.ru/0

000JI04EeK aTOMOB

Oada6bc
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3JIEMEHTOB
[Tepuoanueckon
cucremsl JI. U.
MenpneneeBa

XapakTepucTuka
XUMHUYECKOTO
JJIEMEHTA IO €r0

bu6mmoreka [{OK

56 MOJIOKCHUIO B https://m.edsoo0.ru/0
[Mepuoauueckoit Oada824
cucreme /1. W.
Meneneera
3HaueHne
[Tepnoanueckoro
Saona Ui bubmmoreka [{OK
57 PASBHTHA Hayld o https://m.edsoo0.ru/0
npaktuku. 1. W. 0adag6e
Meunnenees —
Y4€HBIN, MTEaror
Y TPaXKJIaHUH
DIIEKTPOOTpHUIIATE BuGmorexa LIOK
58 HPHOCTE &TOMOB https://m.edsoo0.ru/0
XUMHYECKUX 0adaabs
3JICMEHTOB
Hommas bu6moreka [IOK
59 I https://m.edsoo0.ru/0
Oadac34
KoBanenrnas bu6mmoreka [JOK
60 MOJIIpHAs https://m.edsoo0.ru/0
XMMHYECKas CBS3h Oadaabh8
KoBanenrnas bubmuoreka [JOK
61 HEMOJIsApHAs https://m.edsoo.ru/0
XMMHYECKas CBS3b Oadaabh9
Cremens bubmuoreka [JOK
62 OKHCICHI https://m.edsoo0.ru/0
Oadae28
OKHCIUTETBHO- bu6mmoreka [JOK
63 BOCCTaHOBHTEILH https://m.edso0.ru/0
bIC PEAKIIUU 0adbh076
OKUCIITEMI 1 bubmuoreka [JOK
64 BOCCTAHOBMTELII https://m.edso0.ru/0
0adb076
65 KoHnTtponbsHas bubnuorexa [IOK

pabota Ne4 o

https://m.edsoo.ru/0
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teme «CTpoeHue 0adb486
aToMma.
Xumu4aeckas
CBA3b»
l())e(:oegjiiieyi(m bu6mmoreka [{OK
66 CHCTEMATH3aLHUS 1 https://m.edsoo0.ru/0
i Oadb33c
3HAHUU
g?jg;};izeyi(m bubmmoreka [{OK
67 CHCTEMATH3aLHUS 1 https://m.edsoo0.ru/0
3HAHMUH 0ad9ch2
1())6635;’11;1::;16}’310& bu6mmoreka [{OK
68 CHCTEMATH3aLHS 1 https://m.edsoo.ru/f
i f0d61c6
3HAHUU
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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9 KJIACC

Ne KoanuecTBo yacoB DJIeKTPOHHBbIE
Tema ypoxa Bee Kontpoas | IlpakTuue i[:;:e nugposbie
n/ ro HbIE cKHe st o0pa3oBaTte/ibHbIE
n padoThI padoTsI pecypchl
[Tepuonnuecku
1 3aKOH.
[Tepuoamuecka bubnuotexa [JOK
s CHCTeMa 1 https://m.edsoo.ru/0
XUMHYECKHIX 0adb59e
aneMeHToB /l.
N. Menpeneena
3aKOHOMEPHOC
TH B
f:g‘;f::““ Bu6miorexa [JOK
MIECKIX 1 https://m.edsoo.ru/0
0adb6b6
AJIEMEHTOB
TEPBBIX TPEX
MepUOI0B
Knaccudukannm
U bu6moreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo0.ru/0
HEOPraHu4eCKu Oadb7e2
X BEIICCTB
Bunnr
XUMHUYECKOU bu6mmoreka [JOK
CBSI3U U THIIBI 1 https://m.edsoo.ru/0
KPHUCTaITHIECK Oadbac6
HUX PEUIETOK
KonTposbHas
pabota Nel no
TeMe
«lloBTOpEHuEe n
yriryonenue 1 1
3HAHUU
OCHOBHBIX
pazzenoB Kypca
8 Kacca»
Knaccnpuicaun bubmuoreka [JOK
& XHMHIjeCKHX 1 https://m.edso0.ru/0
peakuuii o 0adbcho
pa3IUYHBIM
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IIpU3HAKaM

ITonsarue o
CKOpPOCTH
XUMHYECKOM
peaKuuu.
ITonsarue o
TOMOTEHHBIX U
reTepOreHHBIX
peaKuusx

bu6mmoreka [{OK
https://m.edso0.ru/0
Oadbe9a

ITonsarue o
XUMHYECKOM
PaBHOBECHH.
@DakTopsl,
BJIUSIONINC HA
CKOpPOCTh
XUMHYECKOH
peakiuu u
MOJI0KECHUE
XUMHYECKOTO
paBHOBECHS

bubmmoreka [{OK
https://m.edso0.ru/0
Oadc28c

OKHCIIUTEILHO-
BOCCTAaHOBUTEI
bHBIC PEaKIIUU

bu6moreka [IOK
https://m.edso0.ru/0
Oadcade

10

Teopus
AIEKTPOJIUTHYE
CKOM
JIACCOLMAIIHH.
CuinpHbIE U
cia0ble
AIEKTPOJIUTHI

bu6mmoreka [JOK
https://m.edso0.ru/0
Oadcd68

11

Honnrie
ypaBHEHUS
peakui

bubmuoreka [JOK
https://m.edso0.ru/0
0add448

12

XUMHYECKHE
CBOMCTBaA
KHCJIOT U
OCHOBaHMH B
CBETE
MPEICTaBICHUN
00
AIEKTPOJIUTHYE
CKOM
JHUCCOIAIINN

bu6mmoreka [JOK
https://m.edso0.ru/0
O0add5d8

13

XUMHYECKHE

bu6mmoreka [JOK
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CBOMCTBA coeil

https://m.edsoo.ru/0

B CBETE 0add8b2

MPEJICTaBICHUN

00

ANMEKTPOTUTHYE

CKOM

JIUCCOIUAIIAN

[TonsTue 0 bu6mmoreka [{OK
14 THIPOJIH3E https://m.edsoo0.ru/0

coureit 0add9d4

O6o0meHue u bubnuorexa [JOK
15 cucTeMaTH3aIu https://m.edso0.ru/0

s 3HAHUH Oaddd12

[IpakTrnueckas

pabota Ne 1. bubnuorexa [JOK
16 «Pemenue https://m.edso0.ru/0

IKCTIEPUMEHTAIT Oaddbfa

BHBIX 3a7a91»

KontponbHas

pabota Ne2 o

TeMe

«DNEKTPOJIUTH bubnuorexa [JOK
17 gyeckast https://m.edsoo0.ru/0

JIACCOIIHALIHSL. OaddecO

XuMudeckue

peakiuu B

pacTBopax»

Oo01mas

XapAKTCEPHCTHK bubnuoreka [JOK
18 ;:\f;:fz; https://m.edso0.ru/0

. Oaddfe2

CBOMCTBA Ha

npuMepe Xjiopa

XJI0pOBOJOPO

. Consanas

KHCIOTa, bu6mmoreka [JOK
19 XUMUYECKHE https://m.edsoo.ru/0

CBOMCTBA, Oadel04

MOJTy4eHue,

MIPUMEHEHHE

Hpaxcririecias bubmuoreka [JOK
20 padora Ne 2 mo https://m.edsoo.ru/0

TeMe

«IIomyuenune

0ade348
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COJISHOM
KHUCJIOTHI,
n3y4yeHue eé
CBOMCTBY

Brriuncnenus
10 YPaBHEHUSIM

XUMHYECKUX bu6mmoreka [IOK
21 peakiuii, eciu https://m.edsoo0.ru/0

OJIMH U3 0ade488

peareHToB JIaH

B U30BITKE

Obmas bubmmoreka [{OK
22 ziljjaeﬁeegfggm https://m.edsoo0.ru/0

VIA-rpynmst Oade6da

AnnoTpOmnHBIE

Mo (UKAITIT

CEpHI.

Haxoxnenue bu6moreka [IOK
23 cephl U eé https://m.edsoo0.ru/0

COEIMHEHUH B Oade64a

MIPUPOJIE.

XUMUYECKUe

CBOICTBa CcephI

CepoBojopon,

CTpOEHUE, bubnuoreka [JOK
24 busnyeckue u https://m.edsoo.ru/0

XMMHYECKHE 0ade802

CBOMCTBA

OKcupl cepsbl.

CepHas

KHCJIIOTA, bubmuoreka [JOK
25 busnyeckue u https://m.edsoo.ru/0

XMUMHYECKHE Oadea28

CBOMCTBA,

MIPUMEHEHHE

XHMHYECKHUE

peaxiuu,

frevkatme B bu6mmoreka [JOK
26 ECHOBG https://m.edso0.ru/0

POMBIILIEHHO 0adecsa
ro crocoba
MOJTy4eHUS

CEepHOU
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KHUCIIOTBI.
XuMu4eckoe
3arpsi3sHEHUE
OKpYyKarolen
cpenbl
COCTMHCHUSIMU
cepbl

Briuucnenune
MAacCOBOU JI0JIA

bu6mmoreka [{OK

27 BBIX0J1a https://m.edsoo0.ru/0
MPOJIyKTa Oadec8a
peakiuu
OO6mas
XapaKTePUCTHK
a DJIICMEHTOB
X;\O-Trpynnm. bubmmorexa LJOK
28 paCHI;OCTpaHeH https://m.edso0.ru/0
Oadeea6
W€ B MPUPOJIE,
dbuzuveckue u
XUMHYECKHE
CBOMCTBA
Ammuak, ero
Pusmicciue bubnuorexa [JOK
29 Z:r;;izme https://m.edsoo0.ru/0
’ 0adf004
MOJTyYCHHUE U
MIPUMEHCHHE
[IpakTuueckas
pabota Ne 3 o
TeMe bubmuoreka [JOK
30 «[TonydeHue https://m.edsoo0.ru/0
aMMHMaKa, 0adf180
W3Y4YECHUE €ro
CBOMCTB»
A3zoTHas
KHCIOTa, €€ bu6mmoreka [JOK
31 busnueckue u https://m.edsoo.ru/0
XUMUYECKUE 0adf306
CBOMCTBA
Hcnonb3oBanu BuGmorexa LIOK
32 © HETPATOB M https://m.edsoo.ru/0

CcoJIEM aMMOHHUS
B Ka4yeCTBeE

0adf518
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MUHEPAIbHBIX
yIoOpeHuit.
XuMu4eckoe
3arpsi3sHEHUE
OKpYyKaroumen
cpenbl
COCITMHEHUSIMU
azora

33

docdop.
Oxcupg
docdopa (V) u
dbochopnas
KHCJIOTA,
¢buznueckue u
XHUMHYCCKUC
CBOMCTBA,
MOJTyYeHHE

bubmmoreka [{OK
https://m.edso0.ru/0
0adf68a

34

Hcnonb3zoBanu
e ¢ocdaroB B
KayecTBe
MUHEpaJIbHbIX
yA0OpeHMIA.
3arpsi3HeHUE
MPUPOAHOMN
Cpensl
dbocdaramu

bu6moreka [IOK
https://m.edso0.ru/0
Oadfc20

35

Yraepon,
pacrpocTpaHeH
W€ B PUpPOJIE,
(dbuznveckue u
XUMHYECKUE
CBOMCTBaA

bu6mmoreka [JOK
https://m.edso0.ru/0
Oadfd9c

36

Oxcunpl
yriaepoja, ux
(dbuznveckue u
XUMHYECKHE
CBOMCTBA.
OKOJIOTUYECKHUE
po0emsl,
CBSI3aHHBIC C
OKCHIOM
yriepoaa (1V)

bu6mmoreka [JOK
https://m.edso0.ru/0
Oadfebe

37

YronrHasa
KHMCJIOTa U €€

bu6mmoreka [JOK
https://m.edsoo.ru/0
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cou 0ae006¢c
[IpakTnueckas
pabora Ne 4 o
TEeMe
"[lonyuenue bubnuorexa [JOK
38 YIIICKUCIIOTO https://m.edsoo0.ru/0
rasa. 0ae027e
KauecTBenHnas
peakius Ha
KapOoHaT-uOH"
[TepBoHayanpH
biC NOHATHA 00 bubmuoreka [JOK
39 OPTAHIICCIX https://m.edsoo0.ru/0
BeIlleCTBaX KaK 0860546
0 COEIMHEHHSIX I
yriiepoa
Kpeuii 1 ero bu6moreka [IOK
40 coemHeHH https://m.edsoo0.ru/0
0ae080a
[IpakTnueckas
pabota Ne 5.
Pemenne
SHCTIepHMERTAT bu6moreka [IOK
41 1;:;1: SO https://m.edsoo0.ru/0
y 0Oae0bf2
«Baxueimme
HEMETaJUIbl ¥
HX
COCTUHCHUS»
KonTposbHas
pabota Ne3 o
TeMe bubmuoreka [JOK
42 «Baxueiimne https://m.edsoo0.ru/0
HEMETaJUIbl ¥ 0ae0el8
HX
COCTMHCHUS
OO6mras
XapaKTePUCTHK
a XHMITCCRIx bu6mmoreka [JOK
43 | eMEHTOBT https://m.eds00.ru/0
METaJIJIOB. 0ae103e
Mertammmyecka -
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