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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, npeacrasieHHbix B DI'OC OO0, a takxke Ha ocHOBe (heaepalbHONM paboyeil mporpaMMbl
BOCIIMTAHUA U C Y4ETOM KOHLEHIIMH MPENOoIaBaHus YIeOHOTO IpeaMeTa «XUMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XumMum Ja€T MpEACTaBICHUE O LENsAX, OOMel cTpaTerui 00y4eHus, BOCIUTAHUS U
pa3BUTH OOYYAIOUIMXCSl CPEACTBaMHU Y4eOHOTO IMPEaMeTa, YCTAHABIUBACT 00s3aTENbHOE MPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelielieHne ero Mo KjaccaMm U CTPYKTYpHUpPOBaHUE MO paszienaM U
TeMaM [pOrpaMMbl [0 XHMHH, OIPEIENAECT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHUsl, PEKOMEHYEMYIO IOCJEI0BAaTENIbHOCTh M3YYEHHUS] XUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OOydarouxcs,
onpeensieT BO3MOKHOCTH IpeaMeTa sl peain3alun TpeOoBaHUIl K pe3ysibTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHON TMPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHHUs, a TakKe TpeOOBaHMM K
pe3ynpraTaM OOyueHUss XMMHUM Ha YpOBHE IeJIed H3ydeHUs IpeIMeTa M OCHOBHBIX BHJOB yueOHO-
M03HABATEIbHON JAEATEIbHOCTH 00yYaIOUIErocs 10 OCBOEHUIO YU€OHOTO COACpKAHHUS.

3HaHME XUMHH CIYXUT OCHOBOH i (OopMHpOBaHHMS MHPOBO33PEHHsS] OO0YyYarollerocs, €ero
MIPEJICTaBJICHU O MaTepHaJIbHOM €IUHCTBE MHpA, BaXXHYIO pOJIb UrparoT (GopmupyeMble XHUMHEH
MIPEJICTaBJICHMSI O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O MYTSIX pelIeHus
I00aBHBIX TTPOOJIEM YCTOWYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUIECKOM, MUIIEBOU H
9KOJIOTMYECKOi 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaju3allid BO3MOXKHOCTEH JIsi caMOpa3BUTHS U  (POPMHpPOBAHUS KyJIbTYpbI
JTUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((POPMHUPOBAHHE MBIILIEHUS ¥ TBOPUECKUX CIIOCOOHOCTEN 00yUaroluxcs, HaBbIKOB
X CaMOCTOSTENbHON Y4eOHOU NesATeNbHOCTH, IKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHUMH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B TPO(HECCHOHATIBHOU JeSITENbHOCTH;

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 OTHOIICHHS 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 aganTUPOBAHHBIM OTpakeHHeM 0a30BOM HayKHM 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/IE€IbHBIX 3HAUMMbIX OHITHI OpraHU4eCKON 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 XUMUYECKOH peakuun. O6e 3T CUCTEMBI CTPYKTYPHO OPraHM30BaHbI MO MPUHLIUITY
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 XMMHUYECKOH CBSI3U;

— MPECTaBIECHUH 00 NMEKTPOIUTUYECKOI TMCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAaCCMaTPUBAIOTCSI HA OCHOBE SMIIMPUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIIEA0BATENFHO OT OJHOTO YPOBHS K APYrOMY, BBIIOJHSSA (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 MUpPA B JIOTUKE €€ CUCTEMHOM MPHUPOJbI, IEHHOCTHOIO 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.

[Ipy wu3ydyeHHUM XUMUU TPOUCXOTUT (POPMUPOBAHHE 3HAHMKA OCHOB XHMHUYECKOM 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, TOHATHIA, 3aKOHOB U TEOPETUUYCCKUX ITOJIOKCHHUM,
JOCTYIIHBIX 0000IEHNI MHPOBO33PEHUECKOI0 XapaKTepa, si3blka HayKd, B NPHOOIIEHWH K Hay4YHBIM
METOJaM TIO3HAHUS NPU HM3YYEHHH BEIIECTB W XMUMHYECKHX PEaKiuii, B (JOPMUPOBAHUM U PA3BUTHH
MO3HABATEIBHBIX YMEHUN M MX NMPUMEHEHHH B y4eOHO-TIO3HABATEIHFHOW 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 LU, KaK:

— (opMupoBaHUE HWHTEUIEKTYyaJbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEUIEHUH, CHOCOOHOM aganTUpOBaThCS K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HampaBJIEHHOCTb OOy4YeHHMs] Ha CHCTeMaThyeckoe MpuoOleHre ofyJaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATEJIbHON JESITEIbHOCTH, HAaydyHBIM METOJIaM IMO3HaHUs, (HOPMHUPYIOLIUM
MOTHBAIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUU;

— oOecriedyeHre  YCJIOBHMH, CHOCOOCTBYIOIIMX MPHOOPETEHHI0  OOyJaroIIMMHCS  OMbITa
pa3HoOOpa3HOM 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
yMEHHM 0OBSCHATH M OLIEHUBATH SIBIICHUSI OKPY)KAIOIIETO MUPA, UCIOJB3Ys 3HAHUSI U OTIBIT, MOTY4YE€HHbIE
MpU WM3YYEHUU XUMUU, NMPUMEHSATh UX HPU PELICHUH MPOoOJIeM B MOBCEIHEBHOW >KU3HH U TPYIOBOU
NEeSATENbHOCTH;

— (opmupoBaHre y 0OydalOmUXCS TYMAaHUCTHUECKUX OTHOUICHWH, MOHUMAaHUS IIEHHOCTH
XMUMHYECKUX 3HAHUM JJI BBIPAOOTKU KOJOTHYECKH I1€J1IeCO00pa3HOro MOBEACHUS 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 YCBOCHHS OOIIEYEIIOBEYECKHX LIEHHOCTEeHW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis H
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 cocrosinne BeuecTB. [loHsiTue 0 Merogax Mo3HaHUs B XUMHH. YuCThIE
BemiecTBa U cMecu. CrocoObl pasjiesieHus: CMecen.

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

Xumudeckas ¢GopMmyna. BaJeHTHOCThP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA 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. Pacuérel mo popmysnamMm XUMHUYECKUX COCTMHEHUM.

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

Xumuueckuii IKcnepumenn

3HAKOMCTBO C XHMHYECKOW TOCYAOW, MpaBWUiIaMH paboOThl B J1abOpaTopuu W MpuEéMaMu OOpamieHus C
Ja00paTOPHBIM 000PYIOBAHUEM, U3YUEHUE U OTMHCaHUE (PU3MUECKUX CBOWCTB 00Pa3Il0B HEOPTraHUYECKUX
BeIeCTB, HaOmogeHne (u3nyeckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, pAacTUpPaHUE 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 KHCIOTHI C XJIOPUIOM Oapwus,
pasnoxxenue ruapokcuaa menu (ll) mpu HarpeBanwu, B3auMOJCHCTBHE JKelie3a C PacTBOPOM COJIM MEIU
(I, wm3yuenue crmocoOOB pasfeicHHs CMecell: ¢ MOMOINBI0 MarHuTa, (PUIBTPOBAHHE, BbIMTAPHBAHME,
TUCTWIUTSIIMS, Xpomarorpadus, NpoBeleHHWE OYMCTKM MOBApPEHHON coyM, HaONIOJIeHWE M OIMHCaHue
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. Haxoxnenue
KHUCIIOpO/ia B IpHupoe, GU3NYeCKue U XUuMU4eckre cBoiicTBa (peakuuu ropenus). Okcuapl. [Ipumenenue
kucinopoaa. CrnocoObl TOJMy4YeHHUS KHUCIOpoJa B JabopaTopuud W MPOMBINIIEHHOCTH. KpyroBopor
KHcaopoaa B pupoae. O30H — alioTponHas MoAU(UKALINS 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 Boiopoaa B Ipupoje, GU3ndeckue 1 XuMUIeCKre
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. MaccoBas 015l BEIIeCTBa B pacTBOpe. XUMHUUECKHE CBOMCTBA
BOoJibl. OcHOBaHus. Ponb pacTBOpPOB B MPHUPOAE M B KU3HMU yesnoBeka. KpyroBopoT BOJbI B IPHUPOJE.
3arps3HeHre TpUpOaHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

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

OcHoBanms. Kiaccudukanus ocHOBaHMA: WIENOYM W HEpAacTBOpPUMBbIE OCHOBaHUA. HoMmeHkiaTypa
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 XuMuieckue csoiictsa cosieil. [Tonydenue coseit.
I'enernueckas cBsA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEEIICHNE COJIEPKaHUs KUCIOpoa B BO3AYXE, [I0JIydEHUE, COOMpaHue, paclio3HaBaHHUE U
W3yueHHE CBOMCTB KHCIIOpOJA, HAOIIOACHUE B3aMMOICUCTBUS BELIECTB C KHCIOPOJOM H YCIOBHUS
BO3HMKHOBEHHUS M IPEKpAIIEHMs TOPEHUsI (1105Kapa), 03HAKOMJIEHUE ¢ 00pa3liaMy OKCUJIOB U ONMCAHUE UX
CBOMCTB, IOJy4€HUE, coOupaHHe, paclO3HaBaHME M M3Y4YEHHME CBOWMCTB BoJOpoda (TFOpEHHE),
B3auMoJieiicTBUe Bojopona ¢ okcuaoM wmeau (ll) (BO3MOXHO HCHONB30BaHUE BHIEOMATEPUATIOB),
HaOroieHue 00pa3loB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH pacTBOPEHUS
BEIIECTB C PA3JUYHON PAaCTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C OMPEACIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJbl C MeTaUIaMHM (HaTpUeM M KaJbliieM) (BO3MOXHO
WCIIOJIb30BAHNE BHUICOMATEPUANIOB), HCCIIEOBaHHE O0Opa3lOB HEOPTaHWYECKUX BEIIECTB PAa3IMYHBIX
KJIaCCOB, HAOJIIOJIEHUE HM3MEHEHMs] OKpackd HMHIUKATOPOB B pacTBOpax KHUCIOT U ILEJIoYell, W3ydeHue
B3auMoeiicTBus okcuna meau (ll1) ¢ pacTBopom cepHOW KHCIOTBI, KHCIOT C METaJJlaMHU, PEaKIui
HEWTpadu3aluy, MOJIyYeHHE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOIO MeTajula APYrUM U3
pacTBopa COJIM, pEIICHHE SKCIEPUMEHTAIBHBIX 3ajad Mo Teme «BakHellne Kiacchl HEOPraHUYECKHX
COCTMHEHUI.

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

[lepBple MOMBITKM KIACCU(PHUKAIUU XUMHUYECKUX 3JIeMeHTOB. [loHATHE 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 mmuaHONIEproaHas hopmbl [lepruoanueckoit cucTeMbl XUMUYECKUX 3eMeHToB [[. U.
MenneneeBa. Ilepuoast u rpynmbl. PU3KMYECKH CMBICH MOPSIKOBOTO HOMEpA, HOMEPOB IEpHOJia U
TPYIIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX siiep. M3otombl. DnekTpoHbl. CTpOCHHE AJIEKTPOHHBIX 000JIOUEK
aToMOB TiepBbIX 20 xumuueckux diaemeHToB Ilepumommueckoit cucremsl [[. M. Menneneesa.
XapakTepuCcTUKa XUMHYECKOrO JJIEMEHTa Mo ero mnoJsioxkeHutro B Ilepuommueckoit cucreme JI. U.
Meunneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paadyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METaJUIMYECKUX U
HEMETAJTTHYECKUX CBOMCTB 0 TpyINIaM 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 (HOJsipHAsE M HEMOJSIpHAsl) CBA3b. DJIEKTPOOTPHUIATENBHOCTD
XUMHYECKUX 3JIeMeHTOB. VIOHHAs CBSI3b.

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

Xumuueckuii IKcnepumenm:

M3y4eHHEe 00pa3lloB BEIIECTB METAJIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THAPOKCHIA IIMHKA C PaCTBOPaMU
KUCIOT M  IIEJOYEW, TMPOBEJCHUE  ONBITOB, WUIFOCTPUPYIOIIMX  IPUMEPbl  OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEakiuil (ropeHue, peakiiuu pa3ioKeHHsI, COSTUHEHUS).

Mescnpeomemnmnuie ceasu

Peanuzaiust MeXnpeIMETHbIX CBA3€H MNpPU HM3YYEHHMM XUMUHU B 8 KIACC€ OCYIIECTBIAETCS Yepe3
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, aHAIHM3, CHUHTE3,
KIaccu(pUKaIus, MEePHUOJUYHOCTh, HAONIONEHUE, JKCIIEPUMEHT, MOJECIUPOBAHHUE, W3MEpPEHHE, MOJECIb,
SIBJICHUE.



@dusuKa: Marepus, aToM, 3JEKTPOH, IMPOTOH, HEWUTPOH, HWOH, HYKIHJ, H30TOIbI, PATUOAKTUBHOCTH,
MOJICKYJIa, DJICKTPHUUYCCKHI 3apsij, BELIECTBO, Tell0, O00bEM, arperatHoe COCTOSHUE BEIIECTBA, TIa3,
(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 KJIACC

BemecTtBo 1 XuMH4YecKasi peaKusi

[lepuoauueckuii 3axoH. Ilepuoauueckas cuctema xumuueckux snemenToB J. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kaus,
KaJblUsl U MX COECJUHEHHHA B COOTBETCTBUM C IOJIOKEHUEM 3j1eMeHTOB B Ilepuoanueckoit cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHue BeriecTBa: BUIbl XUMUYECKOH CBSI3U. TUIBI KPUCTAIIIMUYECKUX PEIIETOK, 3aBUCUMOCTh CBOICTB
BEIIECTBA OT TUMA KPUCTAIINYECKON PEIIETKY U BUIa XUMHUUYECKOH CBS3H.

Knaccupukanuss M HOMEHKIaTypa HEOPraHMYECKHMX BEIIeCTB. XHWMHUYECKHE CBONCTBA BEILECTB,
OTHOCSIIMXCS K Pa3IMYHbIM KJlacCaM HEOPraHWYECKUX COEIMHEHUHN, TeHEeTUYEeCKas CBA3b HEOPTraHUYECKUX
BEIIECTB.

Knaccudukanus XuMUYecKuX peakuil Mo pa3IuyHbIM IpHU3HAKaM (110 YMCITY U COCTaBY y4acTBYIOLIUX B
peaKkuu BEIIeCTB, M0 TEMIOBOMY 3P QEKTy, 10 U3MEHEHHUIO CTENEHEeH OKUCICHHUSI XUMUYECKUX JIEMEHTOB,
Mo 0OpaTUMOCTH, MO YYAaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXHUMHUYECKUE
YpaBHEHHUS.

[lonsitue o ckopoctn xumuyeckoi peakuuu. IloHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX XMUMHUYECKHX
peakuusax. [loHATHE O TOMOTrEHHBIX M TIeTEpOreHHBIX peakuusax. Ilonstue o karamuse. Ilomarme o
XMMHYECKOM paBHOBECHH. DaKTOpBI, BIUAIOIME HA CKOPOCTh XUMHUYECKOW PEAKLIUU M IIOJ0XKCHHE
XMMHYECKOTO PAaBHOBECHS.

OKHUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, HJIEKTPOHHBIN OalaHC OKUCIUTEIbHO-BOCCTAaHOBUTEIBHON
peakuuu. CoCTaBJIeHHME YPaBHEHHH OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX PEAKLMHM C HCIOJIB30BAHUEM
METO/Ia IEKTPOHHOI0 OaaHca.

Teopust 2IIEKTPOIMTHUYECKONW JUCCOLMALUU. OJEKTPOJUTBI M HENIEKTPOJIUTHL. KaTHOHBI, AaHHUOHBI.
MexaHn3M IHUCCOLMALIMMA BEUIECTB C Pa3jIMYHbIMM BUJAMU XUMHYECKOHN CBs3U. CTENEeHb NHUCCOLMALIUU.
CunbHble U cllabble 3JEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. YclIoBHSA NPOTEKaHMs PEaKUUi MOHHOrO OOMEHA, HOJHbBIE M COKpallEHHBIE
HOHHBbIE ypaBHeHMs peakiuil. CBONCTBa KHCIIOT, OCHOBAaHMM M coJiell B CBeTe MpeJCTaBIeHUH 00
AIEKTPOJIUTUYECKON qucconnanuu. KauecTBeHHble peakiuy Ha HOHBL. [IoHsATHE O rHapoan3e comeil.
Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJEJIAMM KPUCTAJUIMYECKMX PEIIETOK HEOPraHWYECKUMX BELIECTB — METAUIOB U
HeMeTalloB (rpadura M ajamasa), CIOXKHBIX BEIIECTB (XJOpUAAa HATpHs), UCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTM  XMMMYECKOW  peaklMM OT  BO3JEHCTBUSA  pa3iMyHbIX  (AKTOpPOB,  HCCIEIOBAHUE
3JIEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOLEcca JUCCOLMALMN KUCIIOT, Lesoueil U conel (BO3MOXKHO
UCIIOJIb30BAHNE BHUJEO MAaTEPUAJIOB), MPOBEIEHUE OINbBITOB, WIIOCTPUPYIOIIUX NPU3HAKU IPOTEKAHUS
peakuuii HMOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIJEJIIEHHE Tra3a, 00pa3oBaHHME BOJIbI), OIBITOB,
WUTIOCTPUPYIOIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEakUuil  (ropeHue, peakuuu
pa3NoKEeHus, COEJUHEHUs), paclo3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX
peakiuii Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIBHBIX 3a/au.

HemeTtajuibl 1 MX cOeIUHEHHSA

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



XUMHUUYECKME CBOMCTBA, MOJYyYEHHE, NMPUMEHEHUE. JlelicTBHME XJopa M XJIIOPOBOJAOPOJAa Ha OPraHUu3M
yenoBeka. BaxxHenmume XJI0puIbl U UX HAXOXKJIECHHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmnel. OcoOOEHHOCTH CTPOCHHUST AaTOMOB, XapaKTEPHBIE CTCTICHH
okucnenus. CTpoeHue u (QpU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEphbl. AJIOTPOIIHBIC
MOU(UKAIIIN KUCIOPOAa U cepbl. XUMHUYECKUe CBOICTBa cepbl. CepoBOOPOA, CTpOCHHE, (PU3UUECKUE U
XUMHUecKue cBoicTBa. OKcuabl cepbl KakK IPEJACTaBUTENM KHUCIOTHBIX OKCHAoB. CepHas KHCIOTa,
¢u3nuecKkre W XMMHUYECKHE CBO¥cTBa (0OIIME KakK IMPEJCTaBUTENS KJIacca KHUCIOT M CHelU(pHUYECKHE).
XUMUYECKUE PEaKIUH, JEKallMe B OCHOBE IPOMBIIIJIEHHOIO CHoco0a IMOIYy4eHUsT CEpHOM KHCIIOTBHI.
[Ipumenenue cepHoil kuciaoTbl. COIM CEpHOM KHUCIIOTHI, KAayeCTBEHHAs peakUus Ha Cyiab(paT-HOH.
Haxoxnenune ceppl u €€ coequHeHUN B Ipupoje. XUMHYECKOE 3arpsi3HEHHE OKpPYXKalOLEH Cpelsbl
COCIMHEHUSIMU cepbl (KUCIOTHBIE JIOKIW, 3arpsi3HEHHWE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
[IpeIOTBPALLECHUS.

O6mast xapakTepucTika 351eMeHTOB VA-rpyrimbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbBIE CTETICHU
OKHUCJIEHHA. A30T, paclpocTpaHeHHe B IpUpoJie, PU3NUECKUE U XUMUYECKHe cBoiicTBa. KpyroBopor azora
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 KuUcCJOTa, €€ TMOoJydyeHHe, (QU3MYEeCKHMe U XUMHUYECKHMEe CBOWCTBa (00mme Kak
MpE/ICTaBUTENs Kilacca KUCIOT W crneuuduueckue). Vcmnonb3oBaHHe HUTPATOB U COJEl aMMOHHS B
KauecTBE MUHEPaIbHBIX yA00peHni. XuMHUecKoe 3arpsa3HeHne OKpYKarollel cpelibl COeAMHEHUSIMH a30Ta
(KUCIOTHBIE 0XKIH, 3arpsA3HEHHE BO3/AyXa, MOYBBI U BOJOEMOB). Docdop, amuioTponHble MOIUGUKATUN
docdopa, pusznueckue u xummuueckue csorctra. Oxcua pochopa (V) u pochopnas kucnora, puzndeckre
U XUMHUYECKHE CBOMCTBa, mosryueHue. Mcnonp3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YA0OPEHUH.
O6mras xapakrepuctuka 1eMeHTOB |V A-Tpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHbBIE CTEIICHU
OKHUCJIGHHA. YTIJIepOoJ, aJIOTPONHbIe MOIM(UKALMK, paclpocTpaHEHHE B MpHUpoje, (u3Mueckue Hu
XUMUYECKHe cBoWcTBa. Ancopoums. KpyroBoport yrieposa B mpupoae. OKCHabl yriaepoaa, ux Gu3ndecKue
U XMMUYECKHE CBOWCTBA, JEHCTBHUE Ha KUBBIE OPraHU3MbI, MOJYYEHHE U MPUMEHEHHE. DKOJOTUYECKUE
nmpoOJieMbl, CBsi3aHHBIE ¢ OKcuaoMm yriaepona (1V), rumorte3a r1700aTbHOTO TOTEIUICHUS KIUMara,
NapHUKOBBIN 3(dekT. YroabHas KUCIOTa U €€ COlH, UX (pU3nueckue U XUMUYECKUEe CBOMCTBA, MOJTyYCHUE
u npuMeHeHue. 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, AITAHOJ, TIIMLEPHH, YKCycHas Kuciorta). [IpupoaHble HMCTOYHHKH YIIIEBOJIOPOJIOB
(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 )KM3HU YeloBeka. MaTepuaibHOE €JMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCTUHEHUH.
Kpemuuii, ero ¢pusznueckue u XuMU4ecKUe CBOWCTBA, MOTydyeHue u nmpuMeHenue. CoeqMHeHs] KpeMHUs B
npuposae. O6mue npeacraBneHuss o6 okcunae kpemuus (IV) u xpemHueBoit kucnore. CHIUKATBI, HX
UCI0JIb30BaHKE B OBITY, B MPOMBIIUICHHOCTH. BaskHeliie CTpOUTENbHbIE MaTepHallbl: KEpaMHKa, CTEKIIO,
LeMeHT, OeToH, jkene300eToH. [Ipobiembl 0GE30MAaCHOTO HCIOJB30BAHUS CTPOUTEIBHBIX MAaTEpPHaOB B
MTOBCETHEBHOM KH3HHU.

Xumuueckuii IKcnepumenm:

u3yueHre 0o0pas3ljoB HEOPraHMYECKUX BEIECTB, CBOWCTB COJSIHOM KHCIOTHI, MPOBEICHHE KAaueCTBEHHBIX
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 XJIOpHJIOB (TaJOreHuIOB), O3HAKOMIIEHHME C oOpasnamMu cepsl U €€
COEJIMHEHUSIMH (BO3MOYKHO HCIOJIb30BaHHE BHJEOMAaTepHaNIOB), HaOMIOIEHHE Ipolecca OOyriuBaHUS
caxapa IIOJ JEHCTBUEM KOHLEHTPUPOBAaHHOW CEPHOM KHUCIIOTHI, H3Y4EHME XHMHUYECKHUX CBOMICTB
pa30aBIeHHON CepHOW KHCIOTHI, NMPOBEJCHHWE KAaueCTBEHHOW peakiMM Ha cyabpar-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, PacHO3HAaBaHWE M H3YyY€HHE CBOMCTB aMMHaka, IPOBEIACHUE KaueCTBEHHBIX



peakiuii Ha MOH aMMOHHUS U (ochaT-MOH U W3YYEeHHE MPU3HAKOB WX NPOTEKAHUS, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbl0 (BO3MOXKHO HCIOJb30BAaHUE BUAECOMATEPUAIIOB),
M3yueHHE MOJIeIeH KPUCTANTMIECKUX PEIETOK anmasa, rpaduTta, GpyiepeHa, 03HaKOMIIEHHE C TPOIIECCOM
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, O3HAKOMIICEHHE C IMPOIyKIHEH
CUJIMKAaTHOM MPOMBIIIICHHOCTH, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4y Mo TeMe «BakHeiine HeMeTaibl
Y UX COCIMHEHUSI.

MeTa/uibl M UX COETMHEHUS

OO0masi xapakTepuCTHKa XHMHUYECKHX DJJEMEHTOB — METAJJIOB HAa OCHOBAHMHM HX I[IOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux anemeHTtoB [[. M. MengeneeBa u crpoenus atomoB. CTtpoeHHE
MeTaioB. Metayuinueckasi cBsi3b U METAJUIMYECKasi KpUCTaNInYecKasi peléTka. DIEKTPOXUMUYECKUM psit
HanpspKeHUd MertaiioB. Pu3MuecKkne M XMMHYECKUE CBOMCTBA MeTayuioB. O0mue crnocoObl MOTy4YeHUs
MeTaioB. [loHsATHE O KOPPO3HK METANIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT Koppo3uu. CIuiaBsl (CTab,
YYI'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHNE B OBITY M IPOMBIILIIIEHHOCTH.

[lerounble MeTaIUIBL: NTOJI0KEHUE B [lepuoauueckoit cucreme xumuueckux anemeHToB . 1. 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 METAUIBI MArHUM M KaJbLMi: MoJiokeHrne B [lepronnyueckoil cucteMe XUMMHYECKUX
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 CTIOCOOBI €€ yCTPaHEHHUS.

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.

Keneszo: nonoxenne B [lepuoauueckoit cucreme xumudeckux snemeHToB JI. M. MenneneeBa, ctpoeHue
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:

O3HaKOMJIEHHE C 00pa3liaMy METAJJIOB U CIUIaBOB, UX (PU3UYECKUMU CBOWCTBAMU, U3yUEHUE PE3yIbTaTOB
KOPPO3UHM METAJUIOB (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEW B3aMMOJICHCTBUS
OKCHJIA KalblMsi M HATPUS C BOAOW (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPHUATIOB), HCCIEIOBAHUE
CBOMCTB JKECTKOM BOJBI, IIpollecca TOPEHHUs Kejle3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEpPUANIOB), MPHU3HAKOB IMPOTEKAHHUS KAaueCTBEHHBIX pEaKlUUi Ha HOHBI: MAarHus, KaJbIus,
amroMuHus, nuHKa, ckenesa (II) m xenesa (Il), meam (1), HaGnrogeHWME W ONMHMCAHUE TPOIECCOB
OKpaIllMBaHUs TUIAMEHU HOHAMHU HATPUsL, KaJus U Kalblus (BO3MOKHO HCIIOIb30BaHHE BUICOMATEPHAIIOB),
uccienoBaHue aM(OTEpHBIX CBOWCTB THUIPOKCHIA aJIOMUHUS M THAPOKCHAA IIMHKA, pElIeHUe
SKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelnme MeTaibl U UX COSAUHEHUS.

X¥MHUA U OKpYKAaWIIas cpena

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

XUMUYeCcKOoe 3arpsi3HEHHE OKpYXKarolel cpebl (peebHas A0mycTUuMasl KOHIIEHTPAallMs BEIIECTB, anee
— ITIK). Posib XuMuH B pEIIEHUN YKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

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

Peanuzamuss MeXnpeIMETHbIX CBA3€M MpU HM3yYEHUH XUMHUU B 9 Kiacce OCYILECTBISIETCS uepes
WCIO0JIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U MOHSATHUH, SIBISIFOINIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOTO LIUKIIA.



OOmire ecTecTBEHHO-HAyuHbIE MOHATHUS: HAay4dHBIH (DaKkT, THIIOTE3a, 3aKOH, TEOpHUs, AaHAIM3, CHHTE3,
KJaccu(uKanus, MepHOAMYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJICIUPOBAHUE, W3MEPEHHE, MOJIEINb,
SBJICHHE, TAPHUKOBBIH 3(h(HEKT, TEXHOJIOTUSI, MATEPUAIIBI.

@dusmuka: Martepusi, aToM, 3MIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWA, H30TONBI, PaJUOAKTUBHOCTD,
MOJIEKyJ1a, OJJIEKTPUYECKUH 3apsja, MPOBOJHHUKH, MOJYIPOBOJHHUKH, IHIJICKTPUKH, (POTORIEMEHT,
BEIIECTBO, TelIO0, OOBEM, arperartHoe COCTOSHHE BEIECTBA, TIa3, pacTBOP, PacTBOPUMOCTS,
KpUCTANIMYECKasi pemIEéTKa, CIUIaBbl, (PU3MUECKHE BEIMYUHBI, €JUHUIBI H3MEpPEHHs, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE311b1, 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 BOCHHMTATENBHOW JEATENBHOCTH B COOTBETCTBHHU 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 PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAlOMIMXCS PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTUBHBIX LIECHHOCTHBIX OPUEHTALUN U PACIIMPEHUE ONBITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAacJEIulo,
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 3HAHUAX 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 JEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HON COBMECTHON JEsTeNbHOCTH MpHU
BBITIOJIHEHUH Y4€OHBIX, MMO3HABATEIbHBIX 3a/1a4, BBIOJHEHUU XUMUYECKHX HKCIEPUMEHTOB, CO3JaHHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aHMMOIIOHMMAHHUIO M B3aUMOIIOMOLIM B Ipoliecce 3TOH ydeOHOM
JEATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE TMOBEJCHHE M IOCTYNKM CBOMX TOBApHILEH C IMO3HUIMHU
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 COCTABJISIOLIME OCHOBY JUISl IOHMMAaHMS CYIIHOCTH HAy4YHOU
KapTUHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJbI, B3aUMOCBSI3AX
YeJI0BEKa ¢ IPUPOAHOU CPENO, O POJIM XUMHUHU B IMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIC MOTHUBBI, HAIllPaBJIICHHbIC HA MOJYyYEHHE HOBBIX 3HAHUN MO XUMHUHU, HEOOXOJIUMBIE IS
00BsicHEHUST HAOII0JaeMbIX MPOIIECCOB U SBJICHUH, NO3HABATENbHOM, HH(POPMALIMOHHONW U YUTATEIbCKOM
KYJIbTYpbl, B TOM YHCJE€ HaBBIKOB CaMOCTOSITENIHOM pPaOOThI € Yy4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPaTypPOM, TOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHI;

MHTEpeC K 00YYEeHHUIO U MO3HAHHUIO, JTF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaM0O00Opa30BaHMUIo,
MPOEKTHOM M HCCIIENOBATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH U YPOBHS
oOyueHus B JallbHEHIIIEM;

4) hopMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha 3J0POBBIM
o0pa3 >KM3HU, OCO3HAHHE MOCIEACTBUA M HENpPUATHE BPEIHBIX MPUBBIYEK (YMOTPeOJICHUS AalIKOTroJs,
HapKOTHKOB, KYpEHHs), HEOOXOJUMOCTH COOJIONeHHs TNpaBuil O€30MacHOCTH Mpu OOpallleHuHu ¢
XMUMHYECKUMHU BEIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpya10BOr0 BOCIIUTAHHUSI:

UHTEpEC K NPAaKTUYECKOMY H3ydeHHIO Mpodeccuit W Tpylda pa3iIUdyHOrO poja, YBaKEHUE K Tpydy MU
pe3ynbTaTaM TPYAOBOW AESITENBHOCTH, B TOM YHMCJIE HAa OCHOBE MPUMEHEHHUs NPEIMETHBIX 3HAHWU IO
XMUMHH, OCO3HAaHHBIM BBIOOP WHIUBUAYAIbHOW TPACKTOPUU TMPOJOJDKEHHS] 00pa3oBaHHS C y4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCIIEIIHOM
npodecCHOHABHON JEATENBHOCTH U Pa3BUTHUS HEOOXOIAMMBIX YMEHHIA, TOTOBHOCTH aJalTHPOBATHCS B
npoeccuoHanbHOU cpeie;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:



AKOJIOTHYECKH IIeJiecooOpa3Hoe OTHOILIEHHE K MPUPOJie KaKk HCTOYHHWKY KU3HM Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMS, TOHMMAaHUE IICHHOCTH 3I0pPOBOTO M 0Oe30macHoro oOpas3a KH3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (M3MYECKOMY H IICHXHYECKOMY 3/JI0POBBIO, OCO3HAaHHE IICHHOCTH
coOnrofieHusT TpaBUi OE30MACHOTO TOBEIEHUS MpH pPadoTe ¢ BEIIECTBAMU, a TaKKE B CUTYaIHsIX,
YIPOKAKOIIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TPUMEHSThH 3HAHUS, MMOJTydaeMble NMPU U3y4YEHUU XUMUU, IS PEIICHUS 3a/1a4, CBSI3aHHBIX C
OKpY)Kalolel MPUPOJHOM CPENOM, I IMOBBILIEHHUS YPOBHS 3KOJOTMYECKOM KYJBTYpPbI, OCO3HAHMS
rJI00ATBFHOTO XapaKTepa JKOJIOTHYECCKHX MPOOJIEeM W MyTed MX PENICHHS IMOCPEICTBOM METOJIOB XHUMUH,
9KOJIOTUYECKOTO MBIIUICHUSI, YMEHHSI PYKOBOJICTBOBATHCS UM B TO3HABATEIHHON, KOMMYHHUKATUBHOU M
COLIMAIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX Pe3yJIbTAaTOB BBIICISIOT 3HAYMMBIE I (OPMHUPOBAHUS MHUPOBO33PEHUS
oOllleHayuHbIe TIOHATHS (3aKOH, TEOPHs, MPUHIIMII, TUTOTE3a, (aKT, CUCTeMa, MPOIECC, IKCIEPUMEHT H
JPYToe€.), KOTOPbIE HCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETaX U MO3BOJISIIOT HA OCHOBE
3HAHUW M3 ITUX MPeAMETOB (POPMHUPOBATH MPEACTABJICHHE O IEJIOCTHOW HAydyHOH KapTWUHE MUpa, U
YHUBEpCaJbHbIE y4eOHbIC NEHCTBUS (MO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISTUBHBIE), KOTOPHIE
obecrieunBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM J1eSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble joruyeckue a1eiicTBUsA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TIPU OCBOCHHWHM 3HAHUW: PACKPBIBATH CMBICI
XUMUYECKUX TOHATUN (BBIACISITH WX XapaKTepHbIC MPU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C JAPYTHUMH
MOHSATUSMH), WCTOJIB30BaTh TOHATHS JUIsl OOBSCHEHHsS] OTACITBHBIX (AKTOB W SIBIICHWUW, BBIOMPATH
OCHOBAaHUS W KpUTEpHH Ui KilaccU(UKAIMM XMMHUYECKHMX BEIIECTB U XUMHUYECKHX peakKiuii,
YCTaHaBIMBATh NPUYUHHO-CIEICTBEHHBIE CBSA3M MEXAYy OOBEKTaMHU HU3Yy4€HUs, CTPOUTH JIOTMUYECKHUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTHH), JIe1aTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE MPHUMEHSTh B Mpoliecce MO3HAHMS MOHATUS (MPEAMETHbIE U METalpeIMETHBIE), CUMBOJIMYECKUE
(3HAKOBbIE) MOJIENH, HCIOJIb3yeMble B XHWMHUHU, MPEOOPa30BBIBATH ILIMPOKO TMPUMEHSEMblE B XUMHUHU
MOJIeNIbHBIE MPEJICTABICHUS — XUMUYECKUI 3HAK (CHMBOJI 3JIEMEHTa), XUMHUeckas ¢popMyiia U ypaBHEHHE
XMMHYECKON peaklUud — NpU pelIeHHH y4eOHO-TO3HABATENBbHBIX 3a7ad, C Y4ETOM 3TUX MOJEIbHBIX
MIPEJICTABJICHUM BBISBIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKA HU3YyYAaEMBIX OOBEKTOB —
XMMHYECKUX BEIIECTB M XUMHYECKUX PEaKIUil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIE/ICTBEHHBIE CBSI3H U IPOTHUBOPEYUS B U3y4aeMbIX ITPOLECCAX U SABJICHUSX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHUE UCIIOJIb30BATh IIOCTABJIECHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B KAYECTBE
OCHOBBI /17151 JOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIHLHOCTH BHICKA3bIBAEMBIX CYXKICHHUIA;
MpHOOpeTEeHNEe OMbITa MO IJIAHUPOBAHUIO, OPraHMU3AIMM U MPOBEJICHUIO YYEHUYECKUX IKCIEPUMEHTOB,
yMEeHHE HaOMoAaTh 3a XOJOM TMpOliecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €r0  pe3yibTar,
(dbopMynupoBaTh 0000IIEHNS U BBIBOJIBI [0 pe3ylibTaTaM MPOBEAEHHOTO OTBITA, UCCIEAOBAHNUS, COCTABIATh
OTYET O IPOJICITAHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMpATh, AHATM3UPOBATH W HHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U (opm
MPEJICTaBJICHHS, TOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (HAYYHO-TOMYJSIpHAs JIUTEpPATypa XUMHUYECKOTO
COJIepKaHus, CIpaBOYHbIE MOcoOUs, pecypchl MHTepHETa), KPUTHUECKU OIICHMBATH MPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TMPUMEHATh pa3IU4YHble METOJBl U 3alpochl TpH TMOWCKE U oTOope wuHpopmanmuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX [UIsl BBIMOJHEHUS YYEOHBIX M TIIO3HABATEIBHBIX 3a]1ad
OTpeNeNnéHHOr0 THUMA, MNpPUOOpPEeTeHHe OmbITa B  OOJACTH  HCIOJIB30BaHUS  WH(MOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHWA, OBJIaJICHUE KYJbTYpOM aAKTHUBHOTO HCIOJb30BAHUS Pa3IUUHbBIX
MMOUCKOBBIX CHUCTEM, CAMOCTOSTEIBHO BBIOMpPATh ONTHUMAIbHYIO (OpMYy MPECTaBICHUS HHPOpPMAIUU U



WLTIOCTPUPOBATH pelIaeMble 3a7a4ll HECIOKHBIMU CXeMaMH, JHarpaMMaMH, IpyruMu GopMamu rpaduku
M UX KOMOMHAIHUAMIU;

YMEHHME HCIIOJIb30BAaTh U AaHAIU3MPOBAaTh B IpOLECCE YU4EeOHOM M MCCIENOBATENbCKON AEATEIbHOCTU
WHOOPMALMIO O BIMSHUM HPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA M TPAHCIOpPTa HA COCTOSTHHE
OKpYKaroLIEl MPUPOTHOM CPEBI.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

YMEHHSI 33JIaBaTh BOMPOCHI (B XOJe Auanora W (WIM) JAUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOUl TEMBI,
(bopMynHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOHEHUS MPEITI0KESHHON 3a1auu;

YMEHHUS [IPEJICTABIIATh MOJyYEHHbIE PE3YJIbTaThl IO3HABATEIbHOM A€ATEIbHOCTU B YCTHBIX U MHCbMEHHBIX
TEKCTax; JeiarTh MPE3EHTALUI0 PE3yIbTaTOB BBIIIOJHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOIro
OTIBITA, JTAOOPATOPHOM PaOOTHI IO UCCIIEIOBAHUIO CBOCTB BEIIECTB, YUEOHOTO MPOECKTA);

yMEHHMsI y4eOHOTO COTpPYAHHMYECTBA CO CBEPCTHHKAMM B  COBMECTHOM IIO3HABAaTEIbHOM U
HCCIIEIOBATENIbCKONW JAEATEIbHOCTH NpPU PELIEHUH BO3HMKAIOMIMX MHpoOJieM Ha OCHOBE y4yéTa OO0IIHX
UHTEPECOB U COTJIACOBaHMsI TO3MLMH (0OCYXJeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpJUHAIMSI COBMECTHBIX JI€HCTBUM, OINpeAeseHHEe KPUTEPUEB IO OLIEHKE KadecTBa BBINOJIHEHHOU
paboThl U ApyTrHE).

PeryasiTuBHbIe YHMBepcaJIbHbIe YUeOHblIe AelicTBUS:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LIEeIU AeSITeIbHOCTH, IJIaHUPOBATh, OCYLIECTBIISITh, KOHTPOJIHUPOBAThH
U [IpU HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO AESATEIbHOCTD, BEIOUpaTh Hanbosee 3((heKTHBHBIE CLIOCOObI
pelieHrus y4eOHbIX U II03HaBaTeNIbHBIX 3a7ay, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTHPOBATH
MPEJI0OKEHHBIM aNrOpUTM JIEHCTBUI MpU BHINOJHEHUH 33JaHUN ¢ yU4ETOM MOJY4YEHUs] HOBBIX 3HAHHUI 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 pe3yNbTaTOB 10 OCBOCHHIO 00s3aTEIBLHOIO COJIEPKAHUS, YCTAHOBJICHHOTO TaHHOU
¢benepanbHON pabouell MporpaMMoii, BBIIEISAIOT: OCBOCHHbIE 00YYalOIIMMUCSA HayuyHble 3HAHUS, YMEHHS U
crocoObl JIeHCTBUM, crneruduyecKkue aisd NpeaMeTHON o0mactu «XUMUsS», BUIBI JEATEIBHOCTH 10
MIOJIydEHHUIO HOBOTO 3HAHUs, €ro HWHTEpPHpeTaldu, MPeoOpa3sOBaHUI0 M IPUMEHEHUIO B Pa3IM4HBIX
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 XUMHYECKUX IOHATHI: aTOM, MOJIEKYyJdd, XUMHUYECKMHU DJIEMEHT,
IIPOCTOE BEILECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOIHAs W HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10Ji1 XMMHUYECKOIO 3JIEMEHTA B COEAMHEHHMM, MOJIIPHbIA 00BEM, OKCUI, KUCIOTA, OCHOBaHHE,
COJIb, BJIEKTPOOTPULIATENBHOCTb, CTENEHb OKHMCICHUS, XMMUYECKas peakius, KiacCu(UKaLUs peakuuil:
peaKkUMM COEAMHEHUS, pPEaKLUUU pa3oKEHUs, pPEaKkLUUu 3aMelleHHs, peakluu oOMeHa, 3K30- U
SHJIOTEPMHUECKUE PEAKLUH, TeIII0BOH 3((DEKT peakuuu, aIpo aroma, JIEKTPOHHBIN CI0i aToMa, aTOMHast
opburanb, paauyc aToMa, XMMHUYecKas CBsI3b, MOJISIPHAS U HENOJISIPHAs KOBAJIEHTHAasl CBsI3b, HOHHAS CBS3b,
MOH, KaTMOH, aHUOH, pacTBOP, MaccoBast JIOJIs BelllecTBa (MPOLIEHTHAs KOHIEHTpAallKs) B pacTBOPE;

o WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHWYECKHUX IOHSATUN W MPUMEHATH 3TU IOHATUS NpU
OTMCAHNU BEUIECTB U UX NIPEBPALLECHUM;

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

. OTIpeNeNATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEeHb OKUCICHUS
SJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPHUHAUISKHOCTD BEIIECTB K ONpeeIEHHOMY KJacCy COeIMHEHUN
no opmyrnam, BUJ XMMUYECKON CBSI3U (KOBAJICHTHAsI U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

J packpsiBaTth cMbici Ilepnoanueckoro 3akona Jl. M. MenzaeneeBa: qeMOHCTpUpPOBaTh NOHUMaHHUE
MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX IOJIO)keHHA B Ilepuoauueckoit



cHcTeMe, 3aKOHOB COXPAHEHUSI MacChl BEILIECTB, IIOCTOSTHCTBA COCTAaBA, aTOMHO--MOJICKYJIIPHOTO YYCHHS,
3aKoHa ABOTaJIpo;

J OMKCBHIBATh W XapakTepu3oBaTh TaOnuuHyro ¢Gopmy Ileproauueckoil CHCTEMBI XHMHUYECKHUX
SJIEMEHTOB: pa3IMyaTh MOHATHUA «TJaBHas moArpynmna (A-rpynna)» u «mobounas noarpymnmna (b-rpymmna)y,
MaJible ¥ OOJIbIIKME NePUO/Ibl, COOTHOCHTH 0003HaYeHHS, KOTOpbIe UMeroTes B Tabnune «llepuoanyeckas
cucreMa XxuMuieckux siuementoB Jl. M. MenzaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XAMUYECKUX DJIEMEHTOB (COCTaB W 3apsl sjapa, oOIiee YMCIIO DJIEKTPOHOB M paclpelesieHue HX TI0
AJIEKTPOHHBIM CJIOSIM);

J KJIaccu(UIMPOBATh XUMHUUECKUE DIIEMEHTHI, HEOPTraHWUYECKHE BEIIECTBA, XUMUYECKHUE PeaKkuu (1o
YHCIIy U COCTAaBY YYacCTBYIOIMX B PEAKLIUU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);

J XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWMCTBA BEHIECTB PA3IUYHBIX KIIACCOB,
MOJATBEPXK/Aasi ONMCAaHWE NPHUMEPAMH MOJEKYISAPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHUMHYECKHX
peaKuuii;

J MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOTO COCTaBa, BOBMOKHOCTH
MPOTEKAHHS XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

o BBIUMCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XAMHYECKOTO dJIEMEeHTa Mo (hopMyse CoeAWHEHHs, MacCOBYIO JIOJIIO0 BEIIECTBA B PAacTBOPE, MPOBOJUTH
pacu€Thl M0 YpaBHEHUIO XUMHUECKOW PEaKIINH;

o MIPUMEHSTh OCHOBHBIC OTIEpAIlMX MBICIHTEIBHON NESTENTPHOCTH — aHalIW3 W CHHTE3, CPaBHEHUE,
00001IeHNEe, CHUCTEMATH3AINIO, KIACCU(DHUKAIIMIO, BBISBICHWE MPUYMHHO--CIEACTBEHHBIX CBSI3€H — IS
W3yUYEHHs] CBOWMCTB BEIIECTB M XWMHUYECKHX PEaKIHid, €CTECTBEHHO-HAyYHbIE METOJABI TO3HAHHUS —
HaOJro/IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIH);

o CIIeZIOBaTh IpaBHJIAM TIOJH30BaHUS XMUMHUYECKOW IMOCYIOW M JTabopaTOpHBIM 00OpYyIOBaHUEM, a
TaKkKe IMpaBWiaM oOpallleHHs C BEIIeCTBAMH B COOTBETCTBUUM C HWHCTPYKIHMSMHU IO BBIIOJHEHHUIO
Ja00PaTOPHBIX XUMHUYECKUX OTBITOB IO TMOJTYYCHHUIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOJA U
KHCJIOPO/1a), MPUTOTOBIEHUIO PACTBOPOB C OMNpENelEHHON MaccOBOM JoJie pacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATH M MPOBOJAUTH XUMHUYECKUE SIKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIOT
C TIOMOIIBIO HHANKATOPOB (TakMyc, perosdranent, METUIOPaHK U IPyrUe).

K koHmy oOydyenuss B 9 Kjacce mIpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaThb
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

J PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUN JIEMEHT, aTOM, MOJIEKYyJia, HOH,
KaTHOH, aHHOH, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb, 3JEKTPOOTPUIATEILHOCTD, CTEIICHD
OKHUCJICHUS, XMUMHYECKas peaklus, XUMHUYecKas CBs3b, TEIUIOBOM 3(PQEeKT peakiuuu, MOjb, MOJSIPHBIHI
00BEM, pacTBOp, SJIEKTPOJIMUTHI, HEIIEKTPOJUTHI, HJIEKTPOJUTHUECKAs IUCCOLMAIUS, PEaKIUU HOHHOTO
oOMeHa, KaTanu3aTop, XMMUYECKOe paBHOBEcHEe, OOpaTUMble M HEOOpaTUMBbIE PEaKIUU, OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU, OKUCIIUTEb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAHOBJICHHE, aJIIOTPOIIHS,
aM(pOTepHOCTh, XUMUYECKasi CBA3b (KOBaJCHTHAs, MOHHAS, METAINTMYECKasi), KpUCTaUINYecKasi pemérka,
KOppO3Us METaJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW pEaKIuu, MPelebHO IOMYCTHMAas KOHIEHTpAaIus
I1JIK BemecTBa;

J WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSATUN U MPUMEHATH 3TU TOHATHUS MPHU
OTIMCAHWU BEIIECTB U UX MPEBPAILlCHU;

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

J ONpeNeNiTh BAJIEHTHOCTh M CTENEHb OKHUCICHHS XMMHUYECKMX D3JEMEHTOB B COCIMHEHMSX
Pa3IMYHOIO COCTaBa, NMPUHAUIEHKHOCTh BEIIECTB K ONpPEIEIEHHOMY KIIACCy COEAMHEHUH Mo dopmynam,
BHJI XUMHUUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAS, METAJUIMYECKAasi) B HEOPTaHUYECKUX COCTUHEHUSX, 3apsil
MOHA 110 XUMHUYECKOH opMysie, XapaKkTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUH, TUII
KPUCTANTNYECKOH peIéTKN KOHKPETHOTO BEIECTBA;

o packpeiBath cMbica Ilepuoguueckoro 3akoHa J[. . MenneneeBa U J1€MOHCTPUPOBATH €ro
MOHMMAaHKE: OMUCHIBATh U XapakTepu3oBaTh TabMuuHyo Gopmy llepuoanueckoil cucTeMbl XUMHYECKUX



3JIEMEHTOB: pa3IMyaTh MOHATUS «TJaBHas moArpynna (A-rpynna)» u «mobounas noarpymnmna (b-rpymmna)y,
MaJible U OOJIBIINE MEePHOAbI, COOTHOCUTh 0003HAUYEHUs, KOTOPBIE UMEIOTCS B TIEPHOJMUECKON TalmuIe, ¢
YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsn sjapa, olriee
YHCIIO AJIEKTPOHOB M PACIPECICHUE UX IO 3JIEKTPOHHBIM CJIOSIM), OOBACHATH OOIMEe 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB AJIEMEHTOB M MX COCIMHEHHMH B IMpeaesiaX MaJIbIX MEePUOJIOB U TJIABHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

J KJIaccu(pUIMPOBATh XUMHUECKUE DIIEMEHTHI, HEOPraHNYECKHE BEUIECTBA, XUMUYECKUE peakuuu (1o
YHCIy ¥ COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TETIOBOMY 3(PQEKTY, 0 M3MEHEHHIO CTETICHEH
OKHCIICHHSI XUMUYECKHUX JIIEMEHTOB);

J XapaKTepu30BaTh (OMHUCHIBATh) OOMMe M crenu(uIeckue XUMHUYECKHE CBONCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOJATBEpXkJasi ONHCAHUE TMPHUMEpPAaMH MOJEKYJSIPHBIX M HWOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

J COCTaBJIATh YPAaBHEHHsI AIIEKTPOJIUTHYCCKON IMCCONMAIMH KUCIIOT, MIENI0Ue U coJiel, MOJHbIE U
COKpaII€HHBIE YpaBHEHHUS peakiWii HOHHOTO OOMEHa, YpaBHEHUS peakIHid, MOATBEPKIAIOIINX
CYIIECTBOBAHHE T€HETHUECKON CBS3M MEXK/Y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

J PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENFHBIX PEAKIMHA TIOCPEICTBOM COCTABIICHHS
AIIEKTPOHHOTO OajlaHca ATUX PEaAKIINM;

o MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT MIX CTPOEHHS, BO3MOXXHOCTH TPOTEKAHUS
XAMUYECKUX MPEBPANICHAN B PA3ITHYHBIX YCIOBHSX;

o BBIUMCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XAMHYECKOTO dJIEMEeHTa Mo (opMyse COCIMHEHUs, MaCCOBYIO JIOJIIO BEUIECTBA B PacTBOpPE, MPOBOIHTH
pacu€Thl M0 YpaBHEHUIO XUMHUECKOW PEaKIINN;

J coOirofaTh MpaBWiIa IMOJIb30BAHUS XUMHUYECKONW MOCYIOM U JIabopaTOpHBIM 00OpyIOBaHUEM, a
TaKkKe IpaBUia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKUUSMU IO BBIIIOJHEHUIO
Ja00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO W COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa U
YTJIEKHCIIOTO Ta3a);

. MIPOBOJUTH PeaKklnu, MOATBEPKIAIOIINE KaueCTBEHHBIM COCTaB Pa3IMUYHbIX BELIECTB: PACIIO3HABATH
OTIBITHBIM MYTEM XJIOPUI-, OpOMHUII-, HOAK -, KapOoHaT-, (hocdar-, CUIMKaT-, CyIbdaT-, THAPOKCHI-UOHBI,
KaTHOHbl aMMOHHSI W HOHBI H3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOAHBIX PacTBOpPax
HEOPraHUYECKUX BEIECTB;

J MIPUMEHSITh OCHOBHBIE OTIEPAllUU MBICITUTENLHON NEATENbHOCTH — aHAIU3 M CHHTE3, CpPaBHEHUE,
0000111eHre, CUCTEeMAaTU3alluI0, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3ed — JJIsi M3y4EHHs] CBOWCTB
BEIIECTB U XMMHUYECKUX PEaKLMii, €CTEeCTBEHHO-HAYUYHbIe METOJIbl TIO3HAHUS — HAONIO/IEHUE, U3MEPEHHE,
MOJENIUPOBAHUE, SKCTIEPUMEHT (PEaJIbHbII U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
HaunmenoBanue KosnuyectBo yacos
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 €CTECTBO3ZHAHUS 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

Paspnen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB

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. XUMHYeCKas CBA3b. OKUCIUTEIbHO-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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https://m.edsoo.ru/7f41837c
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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



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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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 ° Ha?OPaTOpHH 1 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
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
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[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



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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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



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

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



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

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»
Knacenpuicaun bubmuoreka [JOK
& XHMWjeCKHX 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
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