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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma Mo XMMHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
COCTAaBJICHA HA OCHOBE TpeOOBaHWIl K peE3yJlbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3zoBaTeIbHON pOrpaMMbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbIx B DI'OC OO0, a Takxe Ha ocHOBe ¢enepaibHON padboueit
IpOrpaMMbl BOCIUTAHUS M € YYETOM KOHILIENIMH MPENoJaBaHUs Yy4eOHOIo
npeaMmera «XuMHS» B 00pa3oBaTelbHbIX — opraHuzaunusx Poccuiickoit
Qenepanuu.

[Tporpamma no xumMuM 1a€T NpenCTaBICHUE O LENAX, OOIIel cTpaTeruu
oOy4eHHs, BOCIIUTAHHUS M Pa3BUTHS OOYYaIOIIUXCSA CPEICTBAMH YYEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  MPEIMETHOE  COJEepIKaHUe,
IpeIyCMaTpUBAET PACIPEEICHHE €ro Mo KjaccaM M CTPYKTYpHUpPOBaHHUE IO
paszenaMm M TeMaMm MNpOrpaMMbl MO XWUMHUHU, ONPEIEISET KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyeMYI0
NOCJIEIOBATENbHOCTh M3YYEHUS] XUMHUU C YYETOM MEXIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBA3€H, JIOTMKM Y4Ye€0OHOro Impollecca, BO3PACTHBIX
0COOCHHOCTEN O0OydYarommxcs, OINpeaeseT BO3MOXHOCTH MpeaMera s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETO 00pa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yJbTaTaM OOyuYeHHs XMMHHM Ha YpPOBHE LeJlell W3ydeHus NpeameTra u
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIHLHON NEATEbHOCTH OOY4YaroIIerocs mo
OCBOCHHIO YUE€OHOTO COJEPKAHMUS.

3HaHWE XHUMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyyaromierocs, ero NpeJCTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (HOpMHUPYEMbIE XUMHUEN MPEICTABIECHUS O B3aUMONPEBPAILEHUAX
SHEPruu U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS TNI00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUECKOM,
NUIIEBOM M KOJOTMYECKON O€30MacHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yyenune xumuu:

CIIOCOOCTBYET peaiu3allMi  BO3MOXKHOCTEM i1 CaMOpa3BUTHUS U
dbopMupoBaHUsS KyJbTYpPbl JIMYHOCTH, €€ oOmed U (QyHKIHMOHATBHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBILUIEHUS U TBOPUYECKUX CIOCOOHOCTEN
oOy4Jaronmxcsi, HaBBIKOB HX CAMOCTOSITENbHOW Yy4E€OHOH N1eATEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HUCCJIEA0BATENIbCKUX YMEHHM, HEOOXOIHMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCUOHATIBHOMN €SI TEIbHOCTH;

3HAKOMHUT CO CINEUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIsiJa HA €AMHCTBO TMPUPOJAbI M  YEJOBEKa, SBISETCA
OTBETCTBEHHBIM 3TalioM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH
00yUaroIMXcs;

CIOCcOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUSI K €CTECTBEHHO--
HAayYHbIM 3HAHHUSAM, K TMPUPOJE, K 4YEIOBEKYy, BHOCHT CBOM BKJIaJ B
JKOJIOTHYECKOE 00pa3zoBaHuEe 00yYarOIIUXCS.

JlanHble HampaBieHUs: B 00yYEeHUM XMMHUHU 00eCeunBaroTCs creuuduKoit
colepKaHUsl y4yeOHOro TMpeAMeTa, KOTOpPbIM SBJISETCS IMeAarornyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tarie
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro o0pa3oBaHUsi OPHUEHTHPOBAH
Ha OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMbl NEPBOHAYAIBHBIX MMOHSATUN XHMHH,
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OCHOB HEOPraHWYECKONM XMMHUU M HEKOTOPBIX OTAEIIbHBIX 3HAYUMbIX MOHATUN
OPTraHUYECKON XUMHH.

CrpykTypa cofep:kaHusi IpOrpaMMbl [0 XUMUU C(hOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 noaxoja kK e€ uzydyenuto. CojiepkaHUe CKIIaJbIBAETCS U3 CUCTEMBbI
NOHATUM O XHWMHMYECKOM D3JIEMEHTE€ U BEIIECTBE M CHUCTEMbI MOHATHI O
XuMu4eckol peakiuu. OO€ S3TH CUCTEMBI CTPYKTYpPHO OpPraHU30BaHbI I10
OPUHIMITY [OCJIEI0BATEILHOIO pPa3BUTUSl 3HAHMM Ha OCHOBE TEOPETHUECKHUX
IPE/ICTaBIEHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognueckoro 3akona /. M. MenpaeneeBa Kak OCHOBHOTO 3aKOHa
XUMUMU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLMALMU BEIIECTB B
pacTBopax.

TeopeTtnyeckne 3HaHUS PacCMaTPUBAIOTCA HA OCHOBE ASMIIMPUYECKU
NOJIYYEHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JAPYrOMYy, BBINOJHASA  (QYHKUMM  OOBSICHEHUS U
IPOTrHO3UPOBAHUS CBOWCTB, CTPOEHHS UM BO3MOXKHOCTEH MPAKTHYECKOTO
IPUMEHEHUS U TIOJyYECHHS M3y4YaeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl 1O XUMHUU CIHOCOOCTBYET (POPMHUPOBAHUIO
NPEACTABICHUS. O XUMHWYECKOW COCTABJAIOIMIEM HAay4YHOM KAapTHHBI MUpa B
JIOTUKE €€ CUCTEMHON MPUPOAbI, HEHHOCTHOTO OTHOILIECHHS K HAYYHOMY 3HAHUIO
U METOJ[aM IO3HaHMs B Hayke. M3yueHne XUMHUHM IPOUCXOIUT C IPUBJICUEHUEM
3HAaHMM W3 paHee M3YyYEHHBIX YYEOHBIX NpeaMeToB: «OKpyXaroluil MHp»,
«buonorus. 5—7 knacce» n «Pusmnka. 7 Kiace».

[Ipy wW3yyeHUM XUMHUU NPOUCXOIUT (HOPMUPOBAHME 3HAHUA OCHOB
XUMUYECKOM  HAayKM Kak o00JIacTU  COBPEMEHHOIO  €CTECTBO3HaHMS,
PAKTUYECKON JIESITEIbHOCTH YEJOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphl. 3ajaya y4yeOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMbl XMUMHUYECKUX 3HAHUM — BaKHEUIIMX (PAaKTOB, MOHSATUM, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYHNHBIX OOOOIIEHHI MHPOBO33PEHUECKOrO
XapakTepa, si3bIKa HayKH, B IPHOOIICHUN K HayYHbIM METOJaM IO3HAHMS IPH
U3YYEHUM BEUIECTB M XMMHUYECKUX pEaklHii, B (POpPMUPOBAHUU U PA3BUTUHU
NO3HABATENIbHBIX YMEHUW U HX NPUMEHEHUH B Yy4eOHO-IO3HABATEIBHOU H
y4eOHO-HUCCIIEIOBATENbCKON J1€ATEIbHOCTH, OCBOEHUM MPaBUII 0OE30MacHOro
oOpaleHus ¢ BEIIeCTBaMHU B TOBCEAHEBHOM KU3HHU.

[Ipy u3yyeHHMM XUMHUHM Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUEe LETH, KaK:

— (OpMHpPOBAHHWE HWHTEJUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJ€HHOCTb OOy4YeHHs Ha CHUCTEMAaTHYECKOE NPHOOIICHHUE
o0y4Jaronmxcst K CaMOCTOSITENIbHOW MO3HABATEIBbHON JIEATEIbHOCTH, HayYHBIM
METOJ[aM TMO3HaHUs, POPMUPYIOIINUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUMU;

—  ol0ecnieyeHue  yCJIOBHMH,  CIHOCOOCTBYIOIIMX  HPHUOOPETEHHIO
oOyJaronMMuCsl  ONbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, MO3HaHUS U
CaMOINO3HAHUs, KIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), MMEIOUIUX
YHUBEPCAIbHOE 3HAUYECHUE ISl PA3JIMYHBIX BUJIOB ACSATEIbHOCTH;

— dopmupoBanue o00meN (QYHKIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHHH OOBSICHATh W OLEHUBATH SBICHUS
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OKPY’KaIOILIEr0 MUPA, UCMOJb3Ysl 3HAHUS U OIBIT, NOJYYEHHbIE NP U3yUYEHUU
XUMUH, MPUMEHATh UX MPU PELIEHUU MNpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (dopmupoBaHue Yy OOYy4YalIIUXCAd TyMaHUCTUYECKUX OTHOIICHH,
NOHUMaHUSl LEHHOCTH XHWMHUYECKMX 3HAHWM N BbIPAOOTKH SKOJOTMYECKU
1eJeco000pa3HOro TMOBEACHUS B OBITY W TPYAOBOWM JESITEIBHOCTH B IIEJISIX
COXPaHEHMS CBOETO 3J10POBbS U OKPYKAIOLIEH MPUPOJTHON CPEJIbI;

— pa3BUTHE MOTUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCHIMTAaHUIO HAa OCHOBE YCBOEHHMS OOIIEYEIOBEUYECKUX LEHHOCTEM,
TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduiass ¢  HalpaBIE€HHOCTH
JabHENIIEero 00yueHusl.

OO0miee uyncao 4YacoB, OTBEAEHHBIX Uil M3YyYEHHS XMMHHM Ha YpPOBHE
OCHOBHOI'0 00111€T0 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henenmo), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).
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COIAEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHayaibHbIE XUMUYECKHE TIOHATHS

[Ipeamer xumuu. Posib XuMUM B )KU3HU YETO0BEKA. XMMUS B CUCTEME HAYK.
Tena m BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSTHUE
BemiecTB. [IoHATHE O MeTOAAaX MO3HAHUSA B XUMUU. UNCTHIE BEMIECTBA U CMECH.
CriocoOnI pa3eneHus: cMeceil.

ATOMBI U MOJEKYJbl. XUMUYECKHE HJIEMEHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas (opmysa. BalleHTHOCTP aTOMOB XUMHUYECKHUX AJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BewiecTB. (OTHOCHTENIbHAs aTOMHas Macca.
OtHOcHuTeNnbHAs MOJIEKYJISIpHAs Macca. MaccoBast 1011 XMMUYECKOTO JIEMEHTA
B COCIMHEHHUH.

KomnuectBo BemiectBa. Monbs. MonsipHas wmacca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHMCIA CTPYKTYPHBIX €IMHHUI BellecTBa. Pacu€rsl mo
dbopMynamM XUMHUYECKUX COEAMHEHUH.

PuU3UUEeCKUEe Y XUMHUYECKHUE SBJICHUS. XHUMHUUYECKas peakuus u e€
NPU3HAKA. 3aKOH COXPAaHEHUS MacChl BEIIECTB. XHMHUYECKHE YpPABHEHUS.
Knaccudukanus XuMu4ecKux peakui (CoOeTuHEeHus, pa3ioKeHUs, 3aMEIICHHS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYJI0M, MpaBuiiaMu paboThl B JIaOOpaToOpuu
U npuéMamu oOpailleHus ¢ JadopaTOpHbIM OO0OpYyAOBaHUEM, HM3yYEHHUE U
onucaHue (PU3UYECKUX CBOWCTB O0Opa3lOB HEOPraHMYECKUX BEIIECTB,
HaOmoieHne pu3nyeckux (TUIaBjieHUE BOCKa, TasHUE JIbJIa, paCTUPAHUE caxapa
B CTyIIKE, KUICHUE W KOHJCHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHUE CBEUH,
MpPOKaJMBAaHUE MEIHOW TMPOBOJIOKHU, B3aUMOJCHCTBUE MeJa C KHUCIOTOM)
SIBJICHUM, HAOJIOJCHUE M ONUCAHUE NPU3HAKOB MNPOTEKAHUS XUMUUYECKHUX
peakiuit (pa3nokeHue caxapa, B3auMOJEHCTBUE CEPHOU KUCIOTHI C XJIOPUAOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE
xesesa ¢ pactBopoM coinu meau (1), n3yuenne cnocoO0B pa3iesieHUs] CMECei: C
MOMOIIBI0  MarHuta,  (QUILTPOBAHME,  BBIMAPUBAHUE,  JUCTWLISALIUS,
xpoMarorpadus, MPOBEACHHE OYUCTKA MOBAPEHHOW COJIM, HAONIOACHUE H
ONMCAaHHUE PE3YJbTATOB NPOBEACHUS OIbITA, HWUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHUE MOJIENIE MOJIEKYJI (IIIApOCTEPKHEBBIX ).

BaskHeiune npeacTaBUTeIM HEOPraHMYECKHUX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3nyxa. Kucinopoa — anemMeHT u nmpocroe
BeliecTBo. HaxoxneHnue kuciopoaa B mpupoie, (pU3MUecKue M XUMUYECKUE
cBorictBa (peakuuu ropenwus). Oxcuapl. [Ipumenenue xucimopona. CriocoObl
NOJIYYEHHS] KHUCJIOpoJa B JabopaTopuu W mpoMbliieHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TernoBoit 3(hPexT XMMUYECKON peakuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHJIOTEPMUYECKHE PEAKIUU. TOIUIMBO: yrojib U METaH. 3arps3HEHUE
BO3J/lyXa, yCWJICHUE TapHUKOBOTro 3¢ (pekTa, pa3pylieHrne 030HOBOTO CJIOS.

Bogopon — asemMeHT M IpOCTOE BewlecTBO. HaxokaeHue BOIOpona B
npupoae, ¢GU3MUECKME W XUMUYECKHE CBOWMCTBA, NPUMEHEHHUE, CHOCOOBI
nosyyeHus. Kucnotsl u conu.

MoutsapHbIil 006EM ra30B. Pacu€Tbl M0 XUMHUYECKUM YPABHEHUSIM.
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@dusnyeckue CcBOMCTBAa BOAbl. Boja kak pacTtBopurenb. PacTBOpBHI.
HaceblienHble M1 HEHACHIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBass nons BemecTBa B pacTBOpe. XUMHYECKHME CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B NpPHUPOAE M B KU3HU 4enoBeka. Kpyrosopor
BOJbI B IPUPO/JIE. 3arpsi3HEHUE MPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX
BOJL.

Knaccuduxanust Heoprannueckux coeauHenuid. Oxcunpl. Knaccudukarus
OKCHJIOB: coJjieoOpa3yromine (OCHOBHbIC, KHUCJIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa okcuioB. PU3MUECKHE U XUMHUYECKHE
CBOMCTBA OKCHUJIOB. [lonyueHnue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHM: MIENOYM M HEPACTBOPHUMBIE
ocHoBaHuA. HoMenkiarypa ocHoBaHui. OU3NUECKHE U XUMUYECKHAE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBAHUM.

Kucnotel. Knaccupukauus kucnor. Homenknarypa kucior. @usnyeckue
M XUMUYECKHUE CBOMCTBAa KUCIOT. Psan aktuBHOocTH metaimnoB H. H. bekerosa.
[Tony4denue KHUCIIOT.

Comu. Howmenkmarypa coneid. @PU3MYECKME U XHMHUYECKHE CBOMCTBA
conen. [Tomyuenue coineil.

I'eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COECIMHEHUI.

Xumuueckuit IKcnepumenm:

KAUECTBEHHOE OINPEJIEICHUE COAECPKAHUSA KHUCIOpPOJa B  BO3JYXE,
NOJIy4eHHE, COOMpaHHe, paclo3HaBaHWE W HU3YUYEHHE CBOMCTB KHUCIOPOAA,
HAOJIIOICHUE  B3aUMOJICMCTBUSL  BELIECTB C  KHUCIOPOJOM M YCIOBHS
BO3HUKHOBEHUSI W TMIpPEKpalleHus: TopeHus (moxkapa), O3HAKOMIIEHHE C
oOpa3naMi OKCHUJIOB U OIKUCAHUE HX CBOMCTB, IOJIydyeHUE, coOupaHue,
pacro3HaBaHWEe W H3YyYEHHE CBOWMCTB BOJIOpOJia (FOpEeHHE), B3aUMOJCHCTBHE
BojIopoja ¢ okcuaoM meau (I1) (Bo3MOkKHO MCIOIB30BaHUE BUACOMATEPUATIOR),
HaOyoieHre 00pa3lioB  BELIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE
OCOOEHHOCTE PacTBOPEHHA BEUIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJEH PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBUE BOJbI C METa/UIaMU (HATPUEM U KaJIbIUEM)
(BO3MOKHO MCIOJIb30BaHUE BHUAEOMATEPUAIIOB), MCCIEIOBaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB, HAOIOJIEHUE H3MEHEHUs
OKpacKd HWHIUKATOPOB B pAacTBOpax KHUCIOT U UIEJNOYEH, H3ydYeHHE
B3aumozercTBus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
MeTaJlJIaMU, PEaKUUA HEUTPaAIU3alH, ITOJyYEHHE HEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHUE OJHOTO MeTajljla JpPyrMM U3 pacTBOpa COJIM, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHelime Kiacchl HEOPraHUYECKUX
COCIMHEHUI».

Ilepuoanyecknii 3axkon u Ilepuogmyeckasi cucreMa XMMHUYECKHX
iemeHToB JI. . MenaeneeBa. CtpoeHue aroMoB. XUMHYECKas CBA3b.
OKHCIUTETbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

[lepBble MONBITKH KiIacCU(PUKALMK XUMHUYECKHX 3JeMeHTOB. IloHsTHE O
Ipynnax CXOJHBbIX 3JIEMEHTOB (LIEJIOYHBIE U LIEIOYHO3EMEIbHBIE METAILIbI,
raJIoreHbl, MUHEPTHBIE Tra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM{@oTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnonnueckuii 3akoH. [lepuonnueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
H. W. Menneneea. KoporkonepuoaHass W JAJIMHHONEPUOJIHAA (DOPMBI
[lepnoguueckoir cucrembl xumudeckux odnemMeHtoB J[. WM. Menneneesa.
Ilepronelr u rpynmbl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
NEepHoJa U IPyNIbl AJIEMEHTA.
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Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DIEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB NEPBbIX 20 XMMUYECKUX 3JIEMEHTOB
[Tepnogmueckoi cucremsl Jl. . MenaeneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 10 ero noynoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUs pajuyca aTOMOB XHMHMYECKHUX JJIEMEHTOB,
METaJNIMYECKUX U HEMETANINYECKUX CBOMCTB IO IPYMIaM U MEPUOIAM.

3nauenue llepmommueckoro 3akoHa u llepuommueckol cuUCTEMBI
XUMHYECKUX DJIEMEHTOB IS pa3BUTHUA HayKy W npaktuku. /. . MenneneeB —
YYEHBIN U TPaKJAaHVH.

Xumuueckass cBs3b. KoBaneHTHass (moyispHas M HEMOJISIpHAsA) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHas CBSA3b.

Crenenp okucnenuss. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouecchl okncneHnst 1 BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHUe o0pa3lOB BEIIECTB METAJUIOB U HEMETAJJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C pAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTFOCTPUPYIOLIUX IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX pPEAKLIUN
(ropeHue, peakuuu pa3ioKeHUsl, COEAMHEHUS).

MeoscnpedmemHnuie ceasu

Peanmszanust MexnpeaMeTHbIX CBA3EH NMPU W3YyYEHUM XUMHUU B 8 Kiacce
OCYLIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK M TOHATUW, SBISAIOIIMXCA CUCTEMHBIMU Ui OTAEJbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO0muMe ecTecTBEHHO-HAyYHbIE TIOHSTHS: Hay4yHbI (akT, TUIoresa,
TEOpUs, 3aKOH, AaHalIu3, CHHTE3, KJacCU(pUKALMs, NEePUOJUYHOCTD,
HA0JII0ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIH]I,
W30TOIIbI, PaAUOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUN 3apsii, BEIIECTBO,
TeN0, 00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (PU3UUYECKUE BEIIMYUHBI,
€AUMHULIBI U3MEPEHUS, KOCMOC, IIJIAaHETHI, 3BE311bI, COoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPATbl, TOPHBIE [OPOJIbI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHMYeECKasi peaKkI s

[lepnognueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalaMs, KalbLUUid M UX
COCAMHEHN B COOTBETCTBUM C IIOJIOKEHHEM 3JIeMEHTOB B llepnommueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenne BemiecTBa: BUAbl XUMUYECKON CBSI3U. THIIBI KPUCTAJUIMUECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH
Y BUJa XUMHYECKOU CBA3U.

Knaccudukanms v HOMEHKIATypa  HEOPraHMYECKHMX  BEIECTB.
XWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IM4HBIM KJaccaM
HEOPraHUYECKUX COCAUHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XuMUYECKHX peakuuid MO pa3iIudHbIM IpU3HaKam (Mo
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEAKLMU BELIECTB, O TEIJIOBOMY 3((]eKTy,
0 HW3MEHEHUIO CTENEHEW OKUCIEHHS XHMHUYECKMX DJJEMEHTOB, IO
00paTUMOCTH, TIO Y4YaCTHUIO Karaju3aropa). OIJK30- U DIHAOTEPMHUECKHUE
peaKlH, TEPMOXUMUYECKHE YPaBHEHUS.
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[Tonsitue o ckopoctn xumuyeckor peakuuu. I[lonarue 06 oOpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakuusx. IloHsATME O TOMOreHHBIX U
rereporeHHbix peakuusax. I[lonarue o kartanusze. IloHstne o XuMHUECKOM
paBHOBecuU. DakTOpbl, BIUAIOINIME HA CKOPOCTh XMMHYECKOW peakuuu u
M0JIO)KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEILHBIE  PEAKLUHU, AJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBieHHME  ypaBHEHHU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUMHA C HUCIOJIB30BAHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOM  JHCCOILMALIMH. DJIEKTPONIUTBL U
HEAIEKTPOIUThl. KaThoHbl, aHMOHBI. MeXaHW3M JAHCCOLUMALUU BEIIECTB C
pa3IMYHBIMKM BUAAMHU XUMHUYECKOM cBs3u. Crenenp nuccouuanuu. CUIIbHBIE U
ci1a0bIe 3JIEKTPOJIUTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS MNPOTEKAHHUS PEaKIU HOHHOIO
oOMEHa, TOJIHbIE U COKpalll€HHbIE HOHHbIE ypaBHEHUsA peakuuid. CBoHCTBa
KHCJIOT, OCHOBAaHUN U COJIEM B CBETE MPEACTaBICHUN 00 3JIEKTPOJIUTHUYECKOU
nucconuanuu. KauectBeHHble peakiiy Ha HOHBI. [IoHsATHE O rUapOIU3E COoNei.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHUE C MOJAENIAMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHMYECKHX
BEILIECTB — METAJUIOB U HEeMeTauioB (rpadura U anMasa), CJIOKHBIX BEIIECTB
(x7aopuga HaTpus), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuMy  OT  BO3JEWCTBUS  PA3jIMYHbIX  (PAKTOPOB,  HCCIIECIOBAaHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MpOLECCa JAMCCOLMALNU KHUCIIOT,
IeJIo4ei 1 cosieil (BO3MOXKHO HCIIOJIb30BAHUE BUJIE0 MAaTEPUAIIOB), IPOBEICHUE
OMBITOB, WUIIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS PEAKIMi MOHHOrO OOMEHa
(oOpazoBaHue ocajaka, BbIJEJICHUE Ta3a, O0Opa30BaHME BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKLUN
(ropenue, peakuuu Pa3NoKEeHMUs, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C MOMOUIBI0 KAaYECTBEHHBIX pEAKIMl Ha HOHBI,
pelIeHre SKCIePUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHbIE cTeneHn okuciaeHus. CtpoeHue u (Gru3n4ecKue CBOMCTBA MPOCTHIX
BELIECTB — TaJIOTEHOB. XUMHUYECKHE CBOMCTBA Ha MpUMEPE XJIOpa
(B3aMMOJENCTBUE C METaJUlaMH, HEMETaulaMHy, Lieno4yamu). XJIOPOBOJIOPOA.
ConsiHast KucnoTa, XMMHUYECKUE CBOMCTBA, MOJIyYEHHE, IPUMEHEHuE. JlelicTBre
XJIOpa ¥ XJIOPOBOJIOPOJA HA OPraHMU3M 4YelIOBeKa. BaxkHEWIne XJIOpHAbl U UX
HAXOXKJEHUE B IPUPOJIE.

O6mast  xapakrepuctuka 3neMeHToB  VIA-rpynmel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHU okuciieHus. CTpoeHue u pusnyeckue
CBOMCTBAa TPOCTBIX BEUIECTB — KHUCIOpoAa U Cepbl. AJJIOTPOIHbBIC
MOJU(PUKALUUA KUCIOPOJia U cepbl. XUMHUECKUE CBOMCTBA cepbl. CepoBOAOPO,
CcTpoeHue, (u3MYecKue M XUMHuYeckue cBoiicTBa. OKCUIBI Cephl  Kak
IPEICTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KucCloTa, (U3IUYECKUE U
XUMUYECKUE CBOMcTBa (0OOIIME Kak TNPEACTaBUTENs Kilacca KHUCIOT W
cnenupuueckre). XMMUYECKUE PEAKIUH, JIeXKAIIHe B OCHOBE MTPOMBIIUIEHHOTO
crnocoba mnosy4yeHus: cepHoil kucnoTsl. [Ipumenenue cepHoil kuciotel. Conu
CePHOI1 KHCIOTHI, Ka4ECTBEHHAS peakuus Ha Cynbdar-uoH. Haxoxaenue cepsl
U €€ COeUHEHUN B MpHUpoje. XUMUUYECKOE 3arpsi3HEHHE OKpPYXKalolen cpeibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE A0, 3arpsi3HEHHUE BO3yXa U BOJOEMOB),
CHOCOOBI €r0 MPEJOTBPALLIECHHUS.
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O6mas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHUA. A30T, pacnupoCTpaHEHHE B
npupojie, GpU3nYecKre U XUMMUYECKHe CBocTBa. KpyroBopoT a3oTa B MpUpoOJIE.
AMMHAK, ero QU3MICCKUE 1 XUMUYCCKHE CBOICTBA, MOTyICHUE U IPHMCHCHHE.
Conn aMMOHHMS, MX (GH3MYCCKHC W XHMHYECKHE CBOWCTBA, NPUMCHEHHE.
KauecTtBenHnas peakuusi Ha MOHbI aMMOHUS. A30THasl KHUCIOTa, €€ MOIyYEeHHE,
(¢u3nyueckue W XUMUYECKHE CBOMcTBa (0OlIMe Kak MNpeaCcTaBUTENs Kiacca
KUCIIOT M crneurduueckue). Vcnoap30BaHre HUTPATOB U COJIEH aMMOHUSL B
KauyeCTBE MUHEPAIbHBIX YAO0OpeHUI. XUMHUECKOE 3arpsi3HEHUE OKpPY Karolen
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JTOK/IH, 3arPSA3HEHUE BO3/1yXa, TOYBBI
u BojioéMoB). Docdop, amorponubie Mogudukanuu docdopa, Guznueckue u
xumuueckue cBorctBa. Oxcun  dochopa (V) u  dochopuas kuciora,
dbu3nYecKre U XMMUYECKUE CBOMCTBA, ostyueHue. Mcnonb3oBanue ¢pochartoB B
KaueCTBE MUHEPAJIbHBIX yI00PEHHIA.

O6mast  xapakrepuctuka 3neMeHToB [VA-rpynnel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIEHUS. YTJIEpOAd, alNIOTPOIHBIE
MOJU(UKALNUU, PACIPOCTPAHEHHE B NPHUPOAE, (PU3MUECKHE M XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B npupoje. Okcuabl yrieposa,
uX (U3NYecKHe U XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBbIE OPraHHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTHYECKHUE MPOOJIEMBI, CBI3AHHBIE C OKCUIOM
yriepoaa (IV), rumoreza rio0aibHOTO NOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
adpdexr. YronpHas kuciaora u e€ coiM, UX (PU3NUECKHEe U XUMHUUYECKHUE
CBOMCTBA, MOJy4YyeHUE M NpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHaT-
noHbl. Mcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHavasibHble TOHATHS OO0 OpPraHUMYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yIyiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHIIEH, 3TaHOJ, TJIUUEPHH,
yKCycHasi Kuciota). IlpuponHble HCTOYHHMKM  yrieBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HePTh), IPOIYKTHI UX MepepadoTKu (OEH3UH), UX POib B OBITY
U NpOMBIILIEHHOCTH. [loHsATHE O OMOJIOrMYEeCKH Ba)KHBIX BEIIECTBAaX: JKUpax,
Oenkax, yriaeBoJax — M MX poOJIM B JKU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETMHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWMCTBA, MOJYyYEHHE H
npuMenenne. CoenuHeHus KpeMHUs B mipupojie. OOmue mnpeacraBieHus 00
okcujie kpemuus (IV) u kpemuueBoit kuciore. CUIUKaThI, UX UCTIOJb30BAHHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHellllIne cTpouTeNnbHbIE MaTEpPUAIIbI: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, *Kene300eToH. [IpobdiiemMbl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue O0Opas3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJIIHOU
KHUCJIOTBI, IPOBE/ICHNE KaU€CTBEHHBIX PEAKIUI Ha XJIOPUI-UOHBI U HAOJI0IeHHE
IPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)xarolmue (PU3NIECKUe U XUMUYECKUE
CBOMCTBAa TaQJIOr€HOB M WX COEIUHEHHHA (BO3MOYKHO HCHOJIb30BAHHE
BUJICOMATCPUAIIOB), O3HAKOMIICHHE C 00pa3laMu XJIOpUIOB (TalOreHH0B),
O3HAKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HAOJIOJIEHHE Ipolecca OOYTIMBaHUA
caxapa IOJ JACMCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHCIOTHI, W3Y4YCHHE
XUMUYECKUX  CBOMCTB  pa30aBIECHHOW CEpPHOM  KHUCJIOTHI, MPOBEJICHUE
KaueCTBEHHOM peakUuWu Ha Cyab(paT-uOH W HaONIOJEHWE MpHU3HAKa €€
IPOTEKaHMsl, 03HAKOMJIEHUE ¢ (PU3MUYECKUMU CBOWCTBaMM a30Ta, pocdopa u ux
COEIMHEHH (BO3MOJKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OOpa3LaMu
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a30THBIX U POoCcHOPHBIX yIOOpPEHUH, oJlydeHrue, COOUpaHue, pacrno3HaBaHUe U
U3y4YeHUE CBOICTB aMMHaka, MPOBEJEHUE KAYECTBEHHBIX PEAKIUN Ha HOH
aMMOHUSL W (¢GochaT-MOH U HU3YYEHUE NPHU3HAKOB HX MPOTEKAHMS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHOM a30THON KHCIOTBI C MEIbIO (BO3MOMKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), H3YUYEHUE MOJAENEH KPUCTALIMYECKUX
pemi€ToK anmasa, rpadura, QyiepeHa, O3HAKOMIIEHHE C IPOLECCOM
a7CcopOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IpOTHBOra3a, MoJdy4yeHue, COOMpaHHe, PaCIO3HABAHUE U M3YYECHHE CBOMCTB
YIJEKHUCIOTO Ta3a, MpPOBEACHUE KAayeCTBEHHBIX pEakUuid Ha KapOoHAT W
CWJIMKAT-UOHBl M U3YyYEHHE MPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKUMEN CHJIMKATHOW MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX
3aj1a4 1o TeMe «BaxkHelme HeMeTaIbl U UX COCITUHEHUS.

MeTtanibl 4 MX COeIMHEHUSA

OO0mast xapakTepUCTHKAa XHMHYECKHUX JJIEMEHTOB — METAJUIOB Ha
OCHOBAaHMM UX MoJiokeHus B [lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atomoB. CTpoeHHEe METaIUIOB. MeTtannuueckas
CBSI3b M METAJUIMYECKAash KPUCTAJUIMYECKASI PEMIETKA. DIEKTPOXUMHUYECKUN Pt
HaIpsOKEHUM MeTauioB. PU3MYECKME W XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl momyyeHuss MmeTawioB. IloHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBl UX OT Koppo3uu. CruiaBbl (CTajb, YYTyH,
JTIOPAIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[[leounpie  MeTtaiuibl:  mosioxkeHne B llepuogmueckoir  cucreme
xuMmudeckux aneMeHToB /. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HAX0XKIECHUE
B npuponae. dusznyeckue M XUMUYECKHE CBOMCTBA (Ha NpUMeEpe HATpus U
kanusi). OKcHabl U TUAPOKCHUIBI HaTpus M Kanus. [lpuMeHeHue MenoyHbIX
METAJIOB U UX COEAUHECHUM.

[[lenouyno3eMebHbIE MeETaabl MarHuii W KaJbLMW: II0JOKCHHE B
[lepnogmueckoir cucreme xumuyeckux dyemeHTtoB J[. M. Menneneesa,
CTPOEHHE UX aTOMOB, HAXOXJIEHHUE B mpupoae. Pu3nueckue U XUMUYECKUE
CBOMCTBA MarHus W Kaublldsg. BakHeliine coeauHeHHs Kaiabliusd (OKCHI,
TUAPOKCHU], coJin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPaHEHUS.

AmomuHnl: nosoxkeHue B llepuonnueckol CcUCTEME XMMHMYECKHX
anemeHntoB J[. . MenneneeBa, CTpO€HHE aroMa, HAXOKJICHHE B INPUPOJE.
®duznyeckue M XMUMHUYECKHME CBOWCTBA aIIOMUHUSA. AMQOTEpHbIE CBOMCTBA
OKCHJIa ¥ TUAPOKCUA ATTFOMUHUS.

Kenezo: nonoxenue B lleproanueckoit cUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, ctpoeHne atoma, HaxoXJAeHUe B npupone. dusznueckue u
XUMUUYECKue cBoicTBa xkene3a. Okcuabl, rujipokcusibl u conu xenesa (II) u
xenesa (III), ux cocta, CBOMCTBA U MOJTYyYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C 00Opa3laMyd METaNIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMH, H3YYEHHE pE3YyJbTAaTOB KOPPO3UH METAUIOB  (BO3MOYXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHUA
KaJlbLM U HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUIECOMATEPUAIIOB),
UCCIIEJOBAHNUE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS JKEJIE3a B KHCIOPOIE
(BO3MOKHO HCIOJIb30BAaHUE BHUAECOMATEPUATIOB), NPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHus, KaJblus, aTIOMUHNA, INHKA, JKeJe3a
(IT) u xenesa (IlI), memu (II), HaOmroIeHWE U OMHCaHUE MPOIECCOB
OKpalllUBaHUsl IUJIAMEHU HWOHAMHU HATpHsl, Kauus U KaublUs (BO3MOXKHO
UCIIOJIb30BAaHUE BUJECOMATEPHUATIOB), HCCIEOBaHUE aM(OTEpPHBIX CBOWCTB
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TUAPOKCHIA ANTIOMUHUSA U THAPOKCHUIA LUHKA, PEIICHHE SKCIEPHUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHennme MeTaibl U UX COSUHEHUS.

XHMUA M OKpPY:KaoUias cpeaa

BemecTBa n Marepuanbsl B NOBCEJHEBHOW KM3HU 4YeJIOBEKA. be3zomacHoe
UCII0JIb30BAaHUE BELIECTB U XMMHUYECKHUX peakuuii B ObITy. [lepBas momoliup npu
XUMHUYECKUX 0KOTax U OTPaBJICHUSX.

XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH cpeibl (MpeaeabHas JOMyCTUMAast
KOHIIEHTpamusi  Bemiect, pgainee — [IJIK). Ponp xumMum B pernieHuun
AKOJIOTMUECKUX MTPOOIIEM.

Xumuueckuii IKCnepumMenm:

u3ydeHue o0pa3loB MaTEpUAIIOB (CTEKIIO, CIIJIaBbl METAJJIOB, OJUMEPHbBIE
MaTepHaIbl).

MeoscnpedmemHnuie ceasu

Peanmszanust mMexnpeaMeTHbIX CBA3EH NMPU W3YyYEHUM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATUWA, SBISAIOIIMXCA CUCTEMHBIMU Ui OTAEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHbIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUs, AaHaJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, U3MEpPEHUE, MOJIEIb, SBJICHHUE, MapPHUKOBBIMI
3 eKT, TEXHOIOTUSI, MaTEPUAIIBI.

®dusuka: MarTepusi, aToM, 3JIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIH]I,
U30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsi, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHo€  COCTOSIHME  BeIllecTBa, a3,  pacTBOpP, PacTBOPUMOCTS,
KpUCTA/NIMYECKasl pelmeETKa, CIUlaBbl, (HU3MYECKHE BEJIUYUHBI, E€IUHULBI
U3MEPEHUs, KOCMHYECKOE ITPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunTes, npixanue, buocdepa, 3KOCUCTEMA, MUHEPATbHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIEC BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPATbl, TOPHBIE MOPOJIbI,
N10JIE3HBIE UCKOIAEMblE, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOILIEro
00pa30oBaHMs JOCTUTAIOTCA B XOJ€ OOy4YEHHS] XMMHUHM B €IMHCTBE YYEOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTA B COOTBETCTBUM C  TPaJULUOHHBIMU
POCCUICKMMH COLMOKYJIbTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU,
OPUHATHIMA B OOILIECTBE MpaBUJIaMU U HOPMaMU IMOBEIEHUS U CIOCOOCTBYIOT
poleccaM CaMOITO3HAaHUS, CAMOPA3BUTHS U COLMATM3ALMN 00yYarOIIUXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOyYaroIIMXCs
PYKOBOJICTBOBATbCSl CHUCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUd U
pacIIMpEHNE OIbITA AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHMS:

LHEHHOCTHOIO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, TTOHMMaHUS 3HAYEHUS XUMHUYECKOU
HAyKU B )KU3HU COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JTOCTOBEPHOU
uH(popmalein o0 MepeAoBbIX JTOCTHXKEHHMSIX M OTKPBITHSIX MHUPOBOH H
OTEUECTBEHHOW XUMHUH, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M NPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B  KOJUIEKTMBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMO0JIE3HOM, y4eOHOUCCIIEN0BATENbCKOM, TBOPUYECKON W JIPYTrUX
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATENBHOCTH
IIPU BBINOJHEHUHN Y4€OHBIX, TO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
SKCIIEPUMEHTOB,  CO3[JaHMM  y4YEeOHBIX  NPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aUMOINOMOIIM B  TMpolecce ATOM  ydeOHOM
NEeSATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MIOCJIEICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHYECKUE MPEJCTABICHHUS O BEILIECTBE U XUMUYECKON peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW U COCTAaBIIAIOIIME
OCHOBY JUIsl HOHUMAaHUS! CYIIIHOCTH HAyYHOU KapTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHSA MPHUPOJbI, B3aUMOCBSA3SIX YEJIOBEKA C
MPUPOIHOM CPEZIOH, O POJIM XUMHUU B TO3HAHUHU ATUX 3aKOHOMEPHOCTEM;

NI03HABATEJIbHbIE MOTHBBI, HallPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUUI
M0 XUMHHM, HEOOXOJIUMBbIC i1 OOBSICHEHUS HaOII0/IaeMbIX MPOLECCOB U
SBJICHUM, MMO3HABATEbHOM, MH(POPMALIMOHHON M YUTATENbCKON KYJbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATEIbHON pabdoThl C Y4YEOHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEPATypoil, JOCTYIHBIMM  TEXHUYECKUMHU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHHMIO M TO3HAHWIO, JIO003HATEIbHOCTb, TOTOBHOCTh WU
CHOCOOHOCTh K C€aMOOOpa30BaHHIO, NPOEKTHOW M  HCCIEN0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPABIEHHOCTH U YPOBHS OOy4YEHHUS B
JIaJIbHEHIIIEM;

4) popMupOBaHKS KYJIbTYPHI 310POBbS:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KW3HU, OCO3ZHAHHME MOCIEACTBUN U
HENPUSATHE BPEIHBIX MNPUBBIYEK (YMOTPEOJEHUs aJIKOroJisi, HApPKOTHUKOB,
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KypeHHs1), HEOOXOOUMOCTH COONIOAEHUS TpaBuil  O€30MaCHOCTH  NpH
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyA0BOI0 BOCIIMTAHMS:

UHTEPEC K MPAKTUUYECKOMY HM3YyYEHHIO MpoQeccuil W Tpyaa pa3iuyHOIO
poJia, YBaXKEHUE K TPYIY U pe3yJbTaTaM TPYIOBOH JIEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NPHUMEHEHMS MPEIMETHBIX 3HAaHUW MO XMMHUHU, OCO3HAHHBIN BBIOOD
UHAUBUIYAJIbHOM  TPaeKTOpPUM NPOJOJDKEHUsT 00pa3oBaHUsl C  YUYETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOLIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEM, yCHemHol NpoPEeCcCUOHANILHON JEATEIbHOCTY W Pa3BUTHUS
HEOOXOIMMBIX YMEHHI, FOTOBHOCTH AaJalTUPOBAThCA B MNPOo(hecCHOHATbHOU
cpene;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

9KOJIOTMYECKU LEIeCO00pa3HOEe OTHOLIEHUWE K MPUPOAE KaK MCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMSI, TOHUMAaHUE HEHHOCTH 3/I0POBOIO
u Oe3omacHoro odpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCHUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJICHUS
npaBusl OE€30MACHOrO TMOBEACHUS NpU paboTe C BeElIeCTBAMM, a TakXKe B
CUTYAaLMSIX, YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJyYaeMbI€ MPU U3YUYEHUU XUMUU, IS
peleHns 3a1ad, CBSI3aHHBIX C OKPYXAWIIEW NPUPOJHOM CpenoM, i
NOBBIIICHNUS YPOBHS 53KOJIOTMUECKOW KYJbTYPhl, OCO3HAHHS TJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKUX MpoOJeM U IMyTed HUX pEelIeHUus IMOCPEACTBOM
METOJ/IOB XMMUH, 3KOJOTMYECKOI0 MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yJbTaTOB BBIIEISAIOT 3HAUYUMBbIE IS
dbopMupoBaHUsS MHUPOBO33PEHHUS OOIICHAYyYHbIC TOHATUA (3aKOH, TEOpus,
OPUHIMI, TUIOTe3a, (aKT, CHCTEMa, MPOLECC, AKCIEPUMEHT M JApYToe.),
KOTOpBIE HCIOJNB3YIOTCI B €CTECTBEHHO-HAYyYHbIX YYEOHBIX INpeIMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 3TUX NpeaMeTroB  (HOpMHUPOBATH
NPEACTABICHUE O LEIOCTHOM HAYYHOM KAapTUHE MHPA, U YHUBEPCAIBHBIC
yuyeOHble JaelcTBUS (MO3HABaTEIbHbIE, KOMMYHHMKATUBHBIE, PETYJIATUBHbIE),
KOTOpbIE 00ecneuynBaloT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSATEIbHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU I€ATETbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornyeckne 1elicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS TPU OCBOCHHUH
3HAHMI: PACKPBIBATH CMBICII XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEpPHbIE
IPU3HAKH, YCTaHABIIMBATh B3aUMOCBS3b C JPYTUMU MOHSATUSAMH ), UCIIOIb30BATh
HNOHATHS JJI1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U SBJIEHUM, BHIOMPATh OCHOBAHUS
U KpPUTEpUM JUIsl KJIACCU(PUKALMH XUMUYECKUX BEUIECTB M XHUMHUYECKHX
peaklMii, yCTaHABIUBATh MPUYMHHO-CIEJACTBEHHBIE CBA3M MEXKIYy OOBEKTaMHU
U3Y4YEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
110 aHAJIOTUH), AEJIaTh BHIBOABI U 3aKIIOUCHMUS;

YMEHUE MNPUMEHSTh B IMpOILECCe IO3HAHMS TMOHATUA (TPEIMETHBIE H
METanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, MCIOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh LIMPOKO NPUMEHSEMbIE B XHUMHH MOJIEIbHBIC
IPEICTABIICHUS] — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA), XUMUYECKasi popMyia
U YpPaBHEHUE XUMUYECKOM pEaKlMH — NPHU PELICHUH YYEOHO-ITO3HABATEIbHbIX
3ala4y, C Y4€TOM OTUX MOJIETbHBIX MPEJCTaBICHUN BBIABIATH H
XapaKTEepHU30BaTh  CYIIECTBEHHbIE IMPU3HAKKM M3y4aeMblX OOBEKTOB —
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XUMUYECKUX  BEIIECTB M  XMMHYECKHMX PpPEaKUud, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, MPHUYMHHO-CIEICTBEHHbIE CBSI3W M NPOTUBOPEYHs] B
U3y4YaeMbIX IPOLECCaX U SIBICHUSIX.

Ba3oBble uccienoBarenbcKme 1eiicCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAaKXK€ B KAuyeCTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTH BbICKA3bIBAEMBIX CYKICHUU;

OpUOOPETEHHE ONbITa MO IUIAHUPOBAHUIO, OPraHU3ALMH U MPOBEICHUIO
YUYEHMUYECKUX 3KCIEPUMEHTOB, YMEHHE HaOJt0JaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (popMyIHpoBaTh 0000IIEHUS
Y BBIBOJIbI MO pE3yJibTaTaM MPOBEAEHHOTO ONbITA, HCCIIEOBAHUS, COCTABIATh
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BbIOMpATh, AHAJIU3UPOBATh W HHTEPHPETUPOBATH HH(MOPMALUIO
pazNuMYHBIX BUAOB U (GOPM TMPEACTABICHHS, MOJIYYaeMYI0 M3 pa3HbIX
UCTOYHUKOB (HAay4YHO-NIOMYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEpKaHMS,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHYECKHM OLEHUBATH
IPOTUBOPEYHBYIO U HETOCTOBEPHYIO HH(POPMALIHIO;

yYMEHUE NMPUMEHATh Pa3Iu4HbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpE
uH(pOpMaIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJIsl BBIIOJHEHUS
y4eOHBIX U MMO3HABATEJIbHBIX 33]1a4 OMPEACIEHHOIO TUIIA, TPUOOPETEHHUE OIbITa
B 00JIaCTU HKCIOJIb30BaHUSA MH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH AaKTHUBHOTO HCIIOJIb30BAHUSI PA3JIMYHBIX MMOMCKOBBIX
CUCTEM, CAaMOCTOSITEJIBLHO BBIOMPATh ONTUMAJIbHYIO (OPMY NpPENCTABICHUS
uH(pOpMaIMU U WJUIIOCTPUPOBATh pElIaeMble 3aJa4l HECIOXKHBIMH CXEMaMH,
quarpaMMamu, Ipyrumu (popmamu rpaduku ¥ KX KOMOMHALMSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UMpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIE0BATENIbCKON NEeATEIbHOCTH uH(pOpMaLUIO 0 BIIMSTHUHU
IPOMBIIIEHHOCTH, CEJIbCKOIO XO34iCTBA M TPAHCIOPTa HA COCTOSHHE
OKPY X aroIen MPUPOTHON CPEIbI.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

yMEHHUsI 3a7aBaTh BOIPOCHI (B XoJe auaynora v (WiM) JUCKYCCUH) IO
CyLIECTBY 00CYyXJaeMoil TeMbl, (OPMYIUPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOH 3a1a4H;

YMEHUSl MPEACTAaBIATh MOJYYEHHbIE pe3yJbTaThl [O3HABATEIbHOM
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MPE3ECHTALUIO
pe3yibTaTOB BBINOJHEHHUS XHMHUYECKOTO JKCIIEpUMEHTa (JabopaToOpHOTO
OTbITA, TA0OPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO
POEKTA);

yMEHUSI y4e€OHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHOM W  HCCIEAOBATENIbCKOW  JIEATEIbHOCTH IPU  PEIICHUU
BO3ZHUKAIOLIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uniii ~ (0OCyX JeHus, OOMEH MHEHHUSMH, «MO3TOBBIE€  IITYPMBI»,
KOOpJIMHALMSA COBMECTHBIX JICMCTBHUI, OINpEAEICHUE KPUTEPUEB IO OLEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIE YHMBepcalbHbIe YUeOHbIe 1elCTBHUSA:

YMEHUE CaMOCTOSITENIbHO ONpPEACNATh LENH ACSITENbHOCTH, IJIAHUPOBATD,
OCYLIECTBJIATh, KOHTPOJUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BRIOMpaTh Hanboliee 3PPEeKTUBHBIE CLIOCOOBI pELIEHUST YUEOHBIX
U TO3HABATEJIbHBIX 337]a4, CAMOCTOSITEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
IPEIVIOKEHHBIA AJITOPUTM JEUCTBUM NPHU BBINOJHEHUM 33JaHUM C Y4ETOM
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NOJIyYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BELIECTBAX U PEAKIMSIX,
OLIEHMBATh COOTBETCTBHUE MOJIYYEHHOI'O PE3yJIbTATA 3asBICHHOMN LIEIU, YMEHUE
UCIIOb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, NPEJIaracMble B YCIOBHH
3aIaHUM.

HNPEJMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO OO0A3aTEIBHOIO

coJiepKaHus, YCTAHOBJIEHHOTIO JaHHON (enepaibHONM padoyell Mmporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YYaIOIMMHUCS HAY4YHbIE 3HAHUS, YMEHHUSA U CHOCOOBI
JneucTBUl, creuuduyeckue JUisi TpeAMETHONM o00macTu «XuMHs», BUJBI
NEeSATENbHOCTH 1O TOJIyYEHHI0 HOBOI'O 3HaHUS, €ro HHTEpIpeTaluH,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHX.

K konuy oOyuenuss B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITUN: aTOM, MOJIEKYIa,
XUMUYECKUH AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILECTBO, CMECH
(oIHOpO/IHASI U HEOJTHOPO/IHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAas
M MOJIEKYJIIpHAasE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpHAs
Macca, MaccoBas JOJII XMMHYECKOTO DJJIEMEHTa B COCAUHEHMWH,
MOJIIpHBIA ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBAaHHWE,  COJb,
ANEKTPOOTPULIATENILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKas peaKuus,
KJ1accu(UKanus peakuuii: peakiMi COEUHEHUs, PEAKIIUU Pa3I0KEHUs,
peakuuy 3aMelleHHs, peakuu OOMEHa, 3K30- U HSHAOTEPMUYECKUE
peakiuu, TeroBoi 3(ppeKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN Cloi
aToMa, aToMHas oOpOuTagb, paAMyC aroMa, XHWMHYECKass CBS3b,
NOJIApHAsE W HENoJIApHAs KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJs BellecTBa (MpPOLEHTHas
KOHLIEHTpAalMsl) B paCTBOPE;

® UIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX TOHSITHUH U
MPUMEHSITh 3TU OHSATHUS MPU OMMCAHUY BEIIECTB U X MPEBPAILICHUII;

® UCIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JJII COCTaBJICHHS (opMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

® ONpelnensTh BAJICHTHOCTh aTOMOB  JJIIEMEHTOB B  OMHApHBIX
COC/IMHEHUSAX, CTENEeHb OKUCJIEHUS DSJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NMPHUHAJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY
COEIMHEHUN MO (opMmyliaM, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHASI U
MOHHAs) B HEOPTaHUYECKUX COCIUHECHUSX;

e packpeiBath cmbica Ilepuonnueckoro 3akona JI. U. MeHnneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOJUYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT X MosioxkeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHMsI MACChI BEIIECTB, ITOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO Y4YE€HUS, 3aKOHAa ABOrazpo;

® OINHUCHIBATh U XapakKTepu3oBaTh TaOauM4yHyr0 (Gopmy llepumoanueckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3jiMyaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)y, masbie
1 0OJIbILIME MEPUOJIbl, COOTHOCUTh 0003HAUYEHHMSI, KOTOPbIE UMEIOTCS B
tabmune «llepuoguueckass cucrema xumudeckux sjementoB JI. .
MenzeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3aps] sApa, oOllee 4YuCio
AJIEKTPOHOB U PACMPEIEICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);
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e KiIacCUPUIMPOBATh  XUMHYECKHE  DJIEMEHTbl,  HEOPraHUYECKHE
BEILECTBA, XUMUYECKUE PEAKIINH (10 YUCITY U COCTABY YYaCTBYIOLIUX B
pEaKklUy BEILECTB, 10 TEIIOBOMY 3P QeKTy);

® XapaKTepHU30BaTh (OMUCHIBATH) OOLIME XMMUYECKHUE CBOMCTBA BEILECTB
pa3sIUYHBIX ~ KJIACCOB,  NOJATBEpXAash  ONUCAaHWE  IpPUMEpPaMH
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUN;

® [IPOTrHO3MPOBATh CBOWCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
KAUEeCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKaHUS XUMHUYECKHX
MPEBPAILIEHUI B PA3JIMYHBIX YCIOBHUSX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIDHYI0O U MOJISIPHYIO MAacChl
BEILLECTB, MAacCOBYIO JIOJK XHMMHUYECKOrOo »3JeMeHTa 1o (dopmyiie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIIECTBA B pacTBOpPE, IPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKLUU;

® [IPUMEHATH OCHOBHBIE ONEPALUU MBICIUTEIBHON NESITEIbHOCTH —
aHaau3 U CHUHTE3, CpaBHEHUE, O0O0O00IIeHHe, CHUCTeMaTU3aIMIO,
KJIacCU(DHUKALMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — s
U3Y4YEHUS] CBOWCTB BELIECTB M XUMHUYECKUX pPEaKLUUW, €CTECTBEHHO-
Hay4yHbIE  METOJbl  TO3HAaHUA —  HaOJIOJEHHE, HU3MEpPEHHE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

e CIEIOBaTh MpPABUJIAM  IIOJB30BaHUSA XHMHMYECKOM IOCYIAOM U
7a0opaTOpHBIM 000pPYJOBAaHUEM, a TakXe IMpaBWiiaM oOOpalleHUsl C
BELIECTBAMH B COOTBETCTBMM C HWHCTPYKUUSMHU IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB IO IMOJIYYEHUIO U COOHUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJAOpPOJAa U KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACHEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILECTBA, [JIAHUPOBATh U MPOBOJUTh XUMUYECKUE SKCIEPUMEHTHI 110
pacno3HaBaHMIO PACTBOPOB WIENOYEH W  KHUCIOT C IOMOLIBIO
WHIUKATOPOB (JaKMycC, (peHoNIPTaIenH, METUIOPAHXK U IpyTue).

K koniy oOyuenuss B 9 kjacce mnpeaMeTHblE pe3yjbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00yYatOIUXCS YMCHHIL:

® pacKpbIBaThb CMBICII OCHOBHBIX XUMHUYECKHX MOHSATUH: XUMUYECKUN
AJIIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHHWOH, MPOCTOE BEIIECTBO,
CJIOHO€ BEILECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTD, CTENEHb
OKHUCJICHMS, XUMHUYECKas pEaKuus, XHMHYECKas CBs3b, TEIIOBON
addexT peakuuu, MOJb, MOJSPHBI 00BEM, PaCTBOP, SIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, FJIEKTPOJUTUYECKAsS NUCCOLUMALNSA, PEAKIIMM UOHHOIO
oOME€Ha, KaTaJMu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKLUU,
OKHUCJIUTENIb, BOCCTAaHOBUTEIb, OKHUCIEHUE U  BOCCTAHOBJICHUE,
aloTponusi, amMQpOTEpPHOCTb, XHUMHYECKass CBS3b (KOBAJIEHTHAS,
WMOHHAs, MeETauInyecKas), KpUCTANIMYeCcKas peléTka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEaKLUHMH, MPeAesIbHO
nonyctumas koHuentpauuns [IJIK BemecTsa;

® JUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XWMUYECKHX IOHATHH U
MPUMEHSTH ATH MOHATHSI IPY OMMCAHUU BELIECTB U UX MIPEBPAILCHHI;

® UCIOJIb30BaTh XHMHUYECKYIO CHMBOJIMKY JJII COCTaBJICHHS (opMyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpENENsATh BAJIEHTHOCTb M CTENEHb OKUCIEHUS XMMHYECKHUX
AJIEMEHTOB B COEIUMHEHUSAX pa3JIMYHOIO COCTaBa, IMPUHAJUIEKHOCTh
BEILLECTB K OMNpPEACIIEHHOMY KJIacCy COEIUMHEHUH Mo (opMynam, BUJ
XUMHYECKON CBSI3M (KOBAJEHTHAsl, MOHHAsA, MeETaUIMYecKas) B
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HEOPTaHWYECKUX COCTUHEHUSX, 3apsi UOHA TI0 XUMHUYECKON GopMmyiie,
XapakTep cpeapl B BOJHBIX PACTBOPAX HEOPTaHWYCCKUX COCIUHCHUM,
THUI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIICCTRA,;

e packpeiBaTh cMbich llepuoanueckoro 3akona J[. M. MenpaeneeBa u
JEMOHCTPHUPOBAThL €r0 TOHWMMAaHHWE: ONMHUCHIBATH W XapaKTePU30BaThH
Tabmmunyto Gopmy Ileproandeckoit CHCTEMBI XUMHUYECKUX 3JIEMEHTOB:
pas3nuyaTh MOHATHUS «rJaBHas noArpynna (A-rpynmna)» U «rmodoyHas
noarpynmna (b-rpynma)», mansie W OOJBIIME MNEPHUOJIBI, COOTHOCUTH
0003HauYeHUsI, KOTOpbIE HUMEIOTCA B TMEPUOAUYECKOM Tabiuie, ¢
YHUCIIOBEIMH  XapPaKTEPUCTHUKAMU CTPOCHHUS AaTOMOB XHWMHYECKHX
AJIEMEHTOB (CocTaB M 3apsj sjapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpefielieHue HUX M0 JJIEKTPOHHBIM CJIO0SIM), OOBACHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCAMHCHHH B
npeaenax MajblX TEPHOJOB U TJIABHBIX MOJATPYIIT ¢ YIETOM CTPOCHUS
UX aTOMOB;

e KimaccuPpUIMPOBATh  XUMHYECKHE  DJIEMCHTBI,  HEOPTaHUYECKHE
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peakluy BEUIECTB, MO TEIIOBOMY 3((EKTy, N0 U3MEHEHHUIO CTENEHEN
OKHUCJICHUS] XUMHYECKHUX JICMEHTOB);

® XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEHUPUUECKUE XUMUYECKUE
CBOMCTBA TPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPKIas OMUCAHUE
pUMEPAMH MOJICKYJIIPHBIX ¥ MOHHBIX YPAaBHCHHMH COOTBETCTBYIOIIHX
XUMHYECKUX PEAKIIUN;

® COCTaBJISTh YPaBHEHUS DSJIEKTPOJIMTHYECKOW JMCCOLUMALUU KHUCTOT,
HIEJ0YEH W COJIEH, IOJIHBIE W COKpAIIEHHBIE YPAaBHEHUS PEAKLIHN
WOHHOTO  OOMEHa, YpaBHGHHMsI  pEaKIMii, IMOATBEPKIAIOIINX
CYIIIECTBOBAHME TCHETHYECKOW CBS3U MEXKIYy BEIIECTBAMH Pa3IMIHBIX
KJIACCOB;

® pacKphIBaTh CYIIHOCTHh OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3THX PeaKUuid;

® [IPOTHO3WPOBATh CBOMCTBA BEIIESCTB B 3aBUCHUMOCTH OT MX CTPOCHHUS,
BO3MOYXHOCTH TIPOTEKAHUS XMUMHYECKUX IMPEBPAICHUN B Pa3IWYHBIX
YCIIOBHUSIX;

® BBIYNCIATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MacChl
BEILLECTB, MAacCOBYIO JIOJK0 XHMMHUYECKOrOo »3JeMeHTa 1o (dopmyie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEILIECTBA B pacTBOPE, IPOBOJIUTH
pacu€Thl IO YPaBHEHUIO XUMUYECKON PEAKITUN;

e coOMOIaTh NpaBWiIa  IOJIB30BAHUS  XMMHYECKOM TMOCYJION U
7a00paTOpHBIM 00OpPYJOBAaHHEM, a TaKXKe MpaBuia OOpalleHus c
BCIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMH TI0 BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO IMOJYYEHHUI0O U COOHUpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

® TMPOBOJIUTH PEAKIMH, TOATBEPXKIAIONINE KAYSCTBEHHBI COCTaB
pPa3IUYHBIX BEIISCTB: PACMO3HABaTh OMBITHBIM NYTEM  XJIOPHU-,
OpoMuna-, wuoaua-, kapobonar-, docdar-, cwimkar-, cyibdar-,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTR;

e TMPUMEHATH OCHOBHBIC ONEPAIMHM MBICTUTCIBHON JCATEIBPHOCTH —
aHaJau3 U CHUHTE3, CpaBHEHHE, OO0O0O0IIeHHe, CHUCTeMaTU3aIMIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBCHHBIX CBSI3CH — JJI M3YUYCHUSI CBOMCTB
BCIIECTB M XUMHUYCCKUX PpEaKIHi, €CTECTBEHHO-HAYYHBIC METObI
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NO3HaHUs — HAOJIOJIEHUE, U3MEPEHUE, MOJEIUPOBAHNUE, IKCIIEPUMEHT
(peasibHBIN U MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
HaumenoBanue KosnuyecTBo yacos

Ne DJIeKTPOHHBIe (HM(PPOBHIE)
pa3aesioB H TeEM KonTtposabHble IIpakTH4eckue

n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMmbl padoThI padoThI

Pasnen 1. IlepBoHayaibHble XUMHYECKHE OHATHS

XUMHUS — BayKHas

L1 00J1aCTh €CTECTBO3HAHHUS 5 0 ) bubmmorexa [JOK
Y MPAKTUYECKOU https://m.edsoo.ru/7f41837¢
JIEATEITLHOCTH YEJIOBEKA
12 BelecTBa 1 XuMH4eCKue 15 1 0 bubnuoreka [JOK
peakmuu https://m.edsoo.ru/7f41837¢c
Uroro no pazaeny 20

Pa3nes 2. Baxkneiimne npejacras

UTCJIN HCOPraHNYICCKUX BEIIECCTB

21 Boznyx. Kucnopon. 6 0 0 bubmuoreka [IOK
' ITousTre 06 oxkcumax https://m.edsoo.ru/7f41837¢
27 Bognopona.Ilonsarue o g 0 1 bubmmoreka [IOK
' KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PacTBopsl. 5 | 1 bubnmoreka [JOK
' [ToussTHEe 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OCHOBHEBIE KJIACCHI
2.4 HeopraHm4ecKuXx 11 1 1 Bubmrorexa IIOK
' p . https://m.edsoo.ru/7f41837¢c
COEIMHEHNH
Hroro no pazneny 30

Pasznen 3. Ilepuognuecknii 3axon u llepuogudeckas cucrema xummnuyeckux 3j1emMeHToB /I, U. MenaeneeBa. CTpoeHue aToMoB.
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Xumuuyeckasi cBsizb. OKHCJIUTEILHO-BOCCTAHOBHUTEIbHbIE PCAKIHH

[Tepuoanueckuii 3aKOH U
[Tepuoanueckas cuctema
3.1 XAMHYECKHUX 3JICMEHTOB 7 0 0 bubmmorexa OK
https://m.edsoo.ru/7f41837¢
J. 1. Menneneena.
Crpoenue aroma
XuMudeckas CBS3b.

319 OkucauTenpHO- 2 1 0 but6mmoreka [{OK
BOCCTAaHOBUTEIILHBIC https://m.edsoo.ru/7f41837¢
peaKkuuu

bubnuoreka [JOK
Hroro no pasnieny 15 https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
Pesepsroe Bpems 3 0 0 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITTPOI'PAMME
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9 KUIACC

HaumenoBanue KosmnyecTBo yacoB
Ne DJIeKTpPOHHBIe (HM(pPOBbIE)
pa3fesioB U TeM KoHTpoJibHBIE IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NMpOrpamMmbl padoThI padoThI
Pa3znen 1. BemecTBo 1 XUMHYECKHEe PeaKIun
IloBTOpEHME U
L1 yrayOsaeHue 3HaHUH 5 1 0 bubnuoreka LIOK
' OCHOBHBIX Pa3JIeIoB https://m.edsoo.ru/7f41a636
Kypca 8 kinacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTHU 4 0 0 bubmorexa HOK
' p . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEeAKIUi
DNEKTpONUTHYECKAS
13 JIUCCOLIMAITUSL. g 1 1 bubmorexa [JOK
' XHUMHUYECKUE PEAKLIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazaeny 17
Pasnen 2. HemeTa/uibl M UX COeTMHEHUSI
OO1as xapakTepucTUKa
2.1 XUMHYECKHUX DIIEMEHTOB 4 0 1 bubmmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['asiorenst
OO1as xapakTepucTUKa
29 XHMHYECKHX JIEMEHTOB 6 0 0 bubnuoreka [JOK
' VIA-rpynmesl. Cepa u e€ https://m.edsoo.ru/7f41a636
COEJIMHEHHUSI
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OO6mr1ast xapaKTepUCTHKA
73 XHMHUYECKHX DJIEMEHTOR 7 0 1 bu6mmoreka [IOK
' VA-rpymnmsl. A3or, https://m.edsoo.ru/7f41a636
bochop 1 UxX COeTUHESHHUSI
OO6mr1ast xapaKTepUCTHKA
XUMHUYECKHX DIIEMEHTOB Eubs 1OK
HOJINOTEKA
2.4 IVA_rp}:HHH' yriepon n 8 I 2 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COEIUHEHUS
Hroro no pazneny 25
Pa3zgen 3. MeTaJsIbI M UX COeTHHEHUS
31 O61ue cBoiicTBa 4 0 0 bubnuoteka [JOK
' METaJJIOB https://m.edsoo.ru/7f41a636
19 Baxueiiniie MeTauibl U 16 1 ) but6mmoreka [{OK
' WX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumusi u okpyxaonias cpeia
41 BemiectBa u maTepuaisl B 3 0 0 but6mmoreka [JOK
’ JKM3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
but6mmoreka [JOK
Pe3epBHOE Bpems 3 0 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 I[TPOIT'PAMME
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IHOYPOYHOE INTAHUPOBAHUME

8 KUIACC
N KosaunuecTBo yacos
JJIeKTPOHHBIE
n Hara nudposbIe
Tema ypoka KoHTpoibHbIE IIpakTHYeckue
/ Bcero U3y4YeHHs oOpa3oBaTe/ibHbIE
padoTshI padoThI
n pecypchl
[Ipenmer xumuu. Ponp xumuu B bu6nunorexa IIOK
1 KU3HU YenoBeka. Tena u 1 0 0 01.09. https://m.edsoo.ru/ff0d2 1
BCIIICCTBA 0Oc
ITonsaTne o Meroax MNO3HAHUSA B bubmorexa [OK
2 1 0 0 05.09. https://m.edsoo.ru/ff0d22
XUMHU
Je
[Ipaktuyeckas padora Ne 1
«IIpaBuna paboTsl B 1abopaTopuu bubmorexa [OK
3 p . 1 0 1 08.09. https://m.edsoo.ru/ff0d23
1 Ipu€MBI 0OpalIeHusl ¢ de
71200paTOPHBIM 000PYIOBAaHHEM _
YucTsle BemecTBa U CMECH bubmmorexa [OK
4 . 1 0 0 12.09. https://m.edsoo.ru/ff0d26
CriocoObl pa3aeneHus cmecen ca
[IpakTryeckas padora Ne 2 bubnuorexa IIOK
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 15.09. https://m.edsoo.ru/ff0d28
OYHMCTKH MTOBAPEHHOM COJIN )» c8
bubnuoreka [JOK
6 ATOMBI U MOJICKYJTBI 1 0 0 19.09. https://m.edsoo.ru/ff0d2a
6c
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

XuMHYECKUE DJIEMEHTHBI. 3HAKHU bu6mmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 1 0 0 22.09. https://m.edsoo.ru/ff0d2b
HIIEMEHTOB e8
bu6mmoreka [IOK
[IpocTeie 1 ClOXKHBIE BEIIECTBA 1 0 0 26.09. https://m.edsoo.ru/ff0d2a
6c
bu6mmoreka [{OK
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 29.09. https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BeIeCTB. XUMHUYECKas (hopmyJia. bubmorexa TIOK
1 0 0 03.10. https://m.edsoo.ru/ff0d2e
BanenTHoCTh aTOMOB 2
XUMHYCCKHX JIEMECHTOB
OTHOcHTENIbHAs aTOMHAs Macca. bubmuoreka [JOK
OtHOCHUTENBHAS MOJICKYJIIpHAs 1 0 0 06.10. https://m.edsoo.ru/ff0d32
Macca 3c
MaccoBast 10711 XUMHYECKOTO bubmorexa TIOK
1 0 0 10.10. https://m.edsoo.ru/ff0d35
JJIEMEHTA B COCTUHCHHUH 0c
KonuuectBo BemectBa. Mob. bubmmorexa [OK
1 0 0 13.10. https://m.edsoo.ru/ff0d52
Momnsipnas macca 30
du3nIecKue 1 XUMUICCKHE bubmorexa HOK
1 0 0 17.10. https://m.edsoo.ru/ff0d37
sBJIeHUS. XUMHUECKas PeaKIus £
[Ipu3Haky U ycaoBUsI IPOTEKAHUS bubmorexa [OK
. 1 0 0 20.10. https://m.edsoo.ru/ff0d3a
XUMHYCCKHUX PEaKIIHi 16
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

3aKOH COXpaHEHHs MacChl bubnuorexa LIOK
BEIIECTB. XUMUYECKUE 1 0 0 24.10. https://m.edsoo.ru/ff0d3b
YpaBHEHHS 88
Broranciienuns koandecTBa, MacChl bubmuoreka [JOK
BEIIIECTBA 110 YPaBHEHUSIM 1 0 0 27.10. https://m.edsoo.ru/ff0d57
XMMHUYECKHX peaKiui 08
Knaccudukanus XuMuuecKux
peakmuii (CoeTuHEHN, bubmorexa [OK

1 0 0 07.11. https://m.edsoo.ru/ff0d3f
pas3ioKeHus, 3aMEIICHNUs, 34
o0OMeHa) -
M. B. JIoMOHOCOB — YyU€HBIii- bu6mmoreka [{JOK
sHuukIonenuct. O0o0ueHne u 1 0 0 10.11. https://m.edsoo.ru/ff0d40
CUCTeMAaTH3aIHsI SHAHHUH c4
Konrtponsnas pabora Nel o reme bu6nuoreka IIOK
«BermecTBa 1 XUMUYECKHE 1 1 0 14.11. https://m.edsoo.ru/ff0d42
peaKuum» 90
Boznyx — cmecs razos. Coctas bu6nuorexa IIOK
Bo3ayxa. Kucnopog — anemeHr u 1 0 0 17.11. https://m.edsoo.ru/ff0d44
pocToe BemecTso. O30H 8e
OU3NYECKUE U XUMUYECKUE
CBOMCTBA KHCJIOpOJIa (peaKuu bubmorexa [TOK

1 0 0 21.11. https://m.edsoo.ru/ff0d46
oKucieHus, ropenue). [lonsatue 14
00 oKkcHIax _
CriocoObI rmosTyueHHst KUCIOpoaa
B 1a6opaTOpHH K bu6mmoreka [JOK

1 0 0 24.11. https://m.edsoo.ru/ff0d49
MPOMBIIIICHHOCTH. [IpuMeHeHHe 7
KHCIIOpOJia
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

TennoBoii 3¢ ekt xumudeckon
peakuuu, MoHsATUE O bubnuoreka LIOK
TEPMOXUMHYECKOM YPaBHECHUH, 1 0 0 28.11. https://m.edsoo.ru/ff0d47
9K30- 1 DHAOTEPMHUYECKUX 90
peaKuusix
Tomnuso (HedTh, yroiab U MeTaH). bu6muoreka [IOK
3arpsi3HEHUE BO3/yXa, CIIOCOOBI 1 0 0 01.12. https://m.edsoo.ru/ff0d4¢c
€ro MpeI0TBPAICHHSI 4a
IIpakTuyeckas padora Ne 3 no
teme «Ilonydyenue u cobupanue bubmmorexa I[JOK
1 0 1 05.12. https://m.edsoo.ru/ff0d4a
KHCIIOpO/Ia, U3yYeHHUE ero o
CBOMCTBY»
Bonopox — anemeHT u npocroe bu6mmoreka [IOK
BelecTBo. Haxoxnenue B 1 0 0 08.12. https://m.edsoo.ru/ff0d4d
OpUPOIC do
DOU3NUECKUE U XUMUUYECKUE bubnuoreka [JOK
cBoiicTBa Bogopoa. [Ipumenenue 1 0 0 12.12. https://m.edsoo.ru/ff0d4d
BOJIOPOAA do
bubmuoreka [JOK
[ToHsiTHE O KUCIIOTaX U COJAX 1 0 0 15.12. https://m.edsoo.ru/ff0d50
d2
Crioco6bl ToJTy4eHus1 BOAOPO/Ia B bubmmorexa [OK
1 0 0 19.12. https://m.edsoo.ru/ff0d4d
nabopaTtopuu
do
[Ipaktuyeckas padora Ne 4 o
teme «Ilomydyenue u cobupanue bubmmorexa I[JOK
1 0 1 22.12. https://m.edsoo.ru/ff0d4f
BOJIOPOJIa, U3yUEHHUE €TO 47
CBOMCTBY»
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

N . bubnuoteka [JOK
Mousipabiii 00bEM Ta30B. 3aKOH
1 0 0 26.12. https://m.edsoo.ru/ff0d54
ABoraapo e
Brruncienusa o0béMa, KOJIMYECTBA Eub OK
BEIIIECTBA ra3a Mo €ro U3BECTHOMY ubmHoTeKa 1l
1 0 0 29.12. https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIIH A0
00BEMY o
Brrunciaenus 006EMOB ra3os I10 Eub OK
YpaBHEHHUIO PEaKIMU Ha OCHOBE 1 j‘IHOTeKa 1
. . 1 0 0 https://m.edsoo.ru/ff0d57
3aKOHA OOBEMHBIX OTHOIIIECHUI 08
rasoB T
bu6mmoreka [{OK
dusnueckue 1 XUMHUECKHE
N 1 0 0 https://m.edsoo.ru/ff0d58
CBOMCTBA BOIBI o
CocraB ocHoBauuii. [Tousarue 00 Bubmorexa IJOK
1 0 0 https://m.edsoo.ru/ff0d59
WHANKATOpax 2
Bopna xak pactBopuTes. Bu6 OK
HaceImeHnble 1 HEHACBIEHHBIE nbmaorexa 11
1 0 0 https://m.edsoo.ru/ff0d5b
pactBOpbl. MaccoBast 10Jist 40
BEIECTBA B pACTBOPE o
[IpakTuueckas pabora Ne 5 o Bu6 OK
teme «IIpuroroBieHue pacTBOpoB nonuotexa I
.. . . 1 0 1 https://m.edsoo.ru/ff0dSe
C omnpenenéHHOM MacCOBOM J0Jel ba
pPacTBOPEHHOTO BEIICCTBAY T
Konrponsnas padora Ne2 o reme bubmorexa TIOK
1 1 0 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopon. Bona» 47
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Oxcuppl: cocTaB, KiaccupuKanus, bubmorexa HOK
1 0 0 https://m.edsoo.ru/ff0d66
HOMEHKJIAaTypa de
[Tonyuenue u xumMnyeckue bubnuoreka LIOK
CBOMCTBA KHUCIIOTHBIX, OCHOBHEIX 1 0 0 https://m.edsoo.ru/ff0d66
1 aM(OTEepHBIX OKCHJIOB 4e
OcHoBaHusA: cOCTaB bubmorexa TIOK
’ 1 0 0 https://m.edsoo.ru/ff0d67
knaccuduKanus, HOMEHKIATypa ca
[TonydyeHnue u xuMu4yeckue bubmmorexa [OK
s . 1 0 0 https://m.edso0.ru/ff0d67
CBOMCTBAa OCHOBAHHIA e
Kucnorsi: cocra bubmmorexa [OK
’ 1 0 0 https://m.edsoo.ru/ff0dfee
KjaccuduKkanus, HOMEHKIaTypa )
[TosrydyeHne u XUMHUYIECKHE bubmorexa TOK
b 1 0 0 https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCIIOT 5
Conu (cpenHue): HOMEHKIATYPA, bubnuoreka [JOK
CHOCOOBI MOTYYEeHHUS, 1 0 0 https://m.edsoo.ru/00ad9
XMUMUYECKHE CBOWCTBA 474
[Ipaktuyeckas padora Ne 6.
Pemrenue skciepuMeHTAIbHBIX bu6nuoreka [{JOK
3aga4 no reMe « OCHOBHBIE 1 0 1 https://m.edsoo.ru/00ad9
KJIaCChl HEOPTAaHUYECKUX b7c
COEIMHEHHIN
I'enernyeckas cBS3b MEXAY 1 0 0 bubmuoreka [IOK
KJIacCaMU HEOPraHUYECKUX https://m.edsoo.ru/00ad9a
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

COCTUHEHUN 50
O000I11IeHNE U CUCTEMATHU3AIIHS Bubmrorexa LIOK
N 1 0 0 https://m.edsoo.ru/00ad9¢
3HAHUH
b2
KonTponbnas padora Ne3 o teme bubnuorexa IIOK
"OCHOBHBIE KJIACCHI 1 1 0 https://m.edsoo.ru/00ad9e
HEOPraHWYeCKNX coeMHeHuM" la
IIepBbIe TONBITKM
bub6moreka [JOK
KJIacCHU(PUKAIIMA XUMHUYECKHUX
1 0 0 https://m.edsoo.ru/00ad9f
anemeHTOB. [IoHsaTHE O rpynax a
CXOJIHBIX AJICMEHTOB B
[Tepuonuueckuii 3aKOH U
bubmuoreka [JOK
[Tepunoanueckas cucrtema
1 0 0 https://m.edsoo.ru/00ada5
XUMHYECKHX djieMeHToB /I, M. e
Meunneneesa T
but6mmoreka [{OK
Ilepuozsl, TpynIibl, MOATPYIIIEI 1 0 0 https://m.edsoo.ru/00ada5
2¢
bu6mmoreka [JOK
Crpoenne atomoB. Cocras
1 0 0 https://m.edsoo.ru/00ada3
aTOMHBIX saep. M30Tonbl 47
CrpoeHue 31eKTPOHHBIX
bubmuoreka [JOK
000JI04€K aTOMOB 3JICMCHTOB
. 1 0 0 https://m.edsoo.ru/00ada6
[Tepnonnueckoit cucremst 1. 1. be
MeHnneneesa T
XapakTepucTuKa XUMHUIECKOTO 1 0 0 bubmuorexa [JOK
3JIEMEHTA 10 €T0 IT0JIOKECHUIO B https://m.edsoo.ru/00ada8
ITepuonuueckoit cucreme /1. 1. 24
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

Menneneena
3nauenue [lepuonnyeckoro
5 3aKOHA JIJIs Pa3BUTHS HAYKH U bubmmorexa I1OK
P Y 1 0 0 https://m.edsoo.ru/00ada9
7 npaktuku. J[. 1. MenaeneeB — 6o
YUEHBIN, TTEATOT ¥ TPakTaHUH o
5 DIIEKTPOOTPHULIATEIBHOCTh bubmmorexa LOK
poOTP 1 0 0 https://m.edsoo.ru/00adaa
8 aTOMOB XMMHUYECKHX 3JICMECHTOB bg
5 but6mmoreka [JOK
9 Honnas xuMuaeckas CBI3b 1 0 0 https://m.edsoo.ru/00adac
34
bubmuoreka [JOK
6 KoBanenTtHas nonspHas
1 0 0 https://m.edsoo.ru/00adaa
0 XHMHUYECKasl CBSI3b b8
bubmuoreka [JOK
6 KoBanenrnas nenosnsipHast
1 0 0 https://m.edsoo.ru/00adaa
1 XUMHYECKasl CBS3b b9
6 bu6mmoreka [JOK
5 CreleHb OKUCIICHUS 1 0 0 https://m.edsoo.ru/00adae
28
bu6mmoreka [JOK
6 OKucIuTeIbHO-
HETHTEIRH 1 0 0 https://m.edsoo.ru/00adb
3 BOCCTAHOBUTEJIbHBIE PEAKIIUU 076
6 bu6mmoreka [JOK
4 OKHCIIMTEIN U BOCCTAHOBHUTCIN 1 0 0 https://m.edsoo.ru/00adb
076
6 KonrponsHas pabota Ne4 o reme 1 1 0 bubnuorexa IIOK
5 «Ctpoenue aroma. XuMHuecKas https://m.edsoo.ru/00adb
486
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

CBSI3b)
. bubmuoreka [JOK
6 P .
C3CPBHLII YPOK 060611RHHC " 1 0 0 https://m.edsoo.ru/00adb
6 CUCTEMATH3AaLN 3HAHUI e
. bu6mmoreka [IOK
6 P )
C3CPBHBIHM YPOK 0606_1,1161{1/16 " 1 0 0 https://m.edsoo.ru/00ad9¢
7 CUCTEMATH3aIN 3HAHUI b2
. bub6moreka [JOK
6 PesepsHbIii ypok. 06061HeHHe " 1 0 0 https://m.edsoo.ru/ff0d6 1
8 cucTeMaTu3alus 3HaHu! 6
OBIIEE KOJIMYECTBO YACOB 68 4 6
[10 [TIPOT'PAMME
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https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

9 KUIACC

Ne KosaunuyectBo 4yacos
JIEKTPOHHBIE
Mara nudposbie
n | Tema ypoka KoHnTpoibHbIe IIpakTHyeckue
Bcero U3y4YeHHs oOpa3oBaTe/ibHbIE
/ padoThI padoTshI
pecypcsbl
n
[Iepronnueckuii 3aKOH.
Ilepnomuueckas cucremMa Bubmaorexa [IOK
P 1 0 0 01.09. https://m.edso0.ru/00adb59
XMMHUYECKUX 31eMEHTOB /1. .
N. Menpneneesa _
3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB bubmotera [JOK
2 1 0 0 06.09. https://m.edsoo.ru/00adb6b
XMMHUYECKHUX HJIEMEHTOB 6
HEepPBBIX TPEX MEPUOJIOB -
Knaccudukanus u bubnuoreka [IOK
3 HOMEHKJIaTypa 1 0 0 08.09. https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BEIIECTB 2
Bunpl XUMU4YeCKOl CBSA3U U bu6mmoreka [JOK
4 TUIBI KPUCTAIITNYECKUX 1 0 0 13.09. https://m.edsoo.ru/00adbac
penIéToK 6
KonTponbnas padora Nel
no Teme «IloBTOpeHue u
5 yrayOieHne 3HaHun 1 1 0 15.09.
OCHOBHBIX Pa3JIeIoB Kypca
8 kmacca»
6 Krnaccudukanus 1 0 0 20.09. bu6mmoreka [JOK

[IOKYMEHT MOATMWUCAH 3IEKTPOHHOM MOANUCHIO

MYHULUUNAJNTbHOE BHO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHUE CPEAHASA OBLLLEOEPASOBATEJIbHAS LLIKOJIA N29
r.HOBOAJITAUCKA AJITTANCKOIO KPASl, Jlobauesa NanvHa MBaHoBHa, AnpekTop

20.10.24 12:30
(MSK)

CepTudurat 420BD513CDBOECE30161F86369A75007



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

XUMHUYECKHUX PEAKLHUN 110 https://m.edsoo.ru/00adbcb
pa3IUYHBIM IPU3HAKAM 0
[TonsTue o ckopocTn
XUMHYECKON PEaKIIUU. Bubmzorexa OK
7 1 0 0 22.09. https://m.edsoo.ru/00adbe9
[ToHsiITHE O TOMOTEHHBIX U .
TeTEPOTSHHBIX PEAKIIHSIX
[ToHsATHE O XUMHUYECKOM
paBHOBecHH. DakTOPHI,
BJIUSIIOIINE Ha CKOPOCTh bubnmorexa [OK
8 . 1 0 0 27.09. https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu 1 .
MOJIOKEHUE XUMHUECKOTO
paBHOBECHS
OKuCIUTENbHO- bu6mmoreka [JOK
9 BOCCTAaHOBUTEJIbHbIC 1 0 0 29.09. https://m.edsoo.ru/00adcad
peakuuu e
Teopus
IEKTPOIUTUYECKON bubmorera [JOK
10 1 0 0 04.10. https://m.edsoo.ru/00adcd6
mucconuanuu. CUIbHBIE U o
cJ1a0ble AIEKTPOJIUTHI a
HNoHnHble ypaBHEHUS bubmorexa LOK
11 . 1 0 0 06.10. https://m.edsoo.ru/00add44
peakiuit 9
XuUMHUYECKUE CBONCTBA
KHCJIOT U OCHOBaHUH B bubmuoreka [JOK
12 | cBere npencTaBieHut 00 1 0 0 11.10. https://m.edsoo.ru/00add5d
AJIEKTPOJIUTUYECKON 8
JIUCCOITHAIINHT
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

XHUMHYECKHE CBOMCTBA
COJICH B CBETE Bbu6moreka [JOK
13 | mnpencraBneHuit 06 1 0 0 13.10. https://m.edsoo.ru/00add8b
BJIEKTPOJIUTUYECKON 2
IUCCOLHAIINA
Ilonstue o runponanse Bubmaorexa [IOK
14 N P 1 0 0 18.10. https://m.edsoo.ru/00add9d
colieit
4
bu6mmoreka [IOK
006006 e
15 ODMICHHC 1 . 1 0 0 20.10. https://m.edsoo.ru/00addd1
cUCTEMAaTU3aIus 3HAHUH 5
[IpakTnueckas padbora Ne 1.
«Pelerme bu6mmoreka [JOK
16 1 0 1 25.10. https://m.edsoo.ru/00addbf
IKCIIEPUMEHTAITLHBIX X
3a1a49» -
KonTponbnas padorta Ne2
10 TEME
«IIIEeKTpOoIMTHYECKAS Bubmzorexa HOK
17 p 1 1 0 27.10. https://m.edsoo.ru/00addec
IUCCOLHAIINSL. 0
XUMHUYECKUE PEAKIIUU B h
pacTBOpax»
OO011ast XapaKTeEPUCTHUKA
FaHOFeHOBp XI/IMI:/I‘IGCKI/Ie bubmmorexa [IOK
18 . ' 1 0 0 08.11. https://m.edsoo.ru/00addfe
CBOMCTBA Ha MpUMEpeE )
XJI0pa -
19 XnopoBogopoa. ConsiHas 1 0 0 10.11. bu6mmoreka [JOK
KHCJIOTa, XUMHUYECKHE https://m.edsoo.ru/00adel0
CBOICTBA, MOJIyYCHUE, 4
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

MIPHMCHCHUC
[IpakTuueckas pabora Ne 2
o teMe «Iloaydenne Bubmiorexa [JOK
20 . y 1 0 1 15.11. https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTEI, g
n3y4deHue e€ CBOMCTB» B
Braucnenus no
aBHEHUSIM XUMHUYECKUX Bubmroreka HOK
21 yp . 1 0 0 17.11. https://m.edsoo.ru/00ade48
peaKIuii, eclii OJIMH U3 g
peareHToB JIaH B N30BITKE -
OO011ast XapaKTEPUCTHUKA Bubmzorexa HOK
22 p p 1 0 0 22.11. https://m.edsoo.ru/00ade64
snemeHToB VIA-rpynmnsl .
AJOTpOMHbBIE
MOOU(PUKALIINA CEPBHIL.
HaxoineHHe ce LI,)I U eé Bubmiorexa [TOK
23 . p 1 0 0 24.11. https://m.edsoo.ru/00ade64
COCIMHCHUH B TIPUPOJIC. .
XHUMHUYECKHUE CBOMCTBA -
cephl
CepoBoaopo/1, CTpOEHHUE, bu6mmoreka [JOK
24 | ¢usznyecKrue U XUMUYECKUE 1 0 0 29.11. https://m.edsoo.ru/00ade80
CBOICTBA 2
Oxcuppl cepsl. CepHast
KUCIIOTA, GU3UIECKUE U bubmmorera [JOK
25 ’ . 1 0 0 01.12. https://m.edsoo.ru/00adea2
XAMHUYECKHE CBOMCTBA, 2
PUMCHCHUE B
26 XUMHUUECKUE PEAKIUH, 1 0 0 06.12. Bbu6mmoreka [JOK
JIS)KaIllie B OCHOBE https://m.edsoo.ru/00adec8
a
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https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

IPOMBIIIEHHOTO criocoba
MOJIyYEHUS] CEPHOU
KHCJIOThl. XUMHUYECKOE
3arpsI3HEHUE OKPYKAIOLIEH
Cpellbl COeIMHEHUSIMU
Ccepsl
Brruncnenue maccoBoit Bbu6moreka [JOK
27 | nmonu BBIXOMA MPOIYKTA 1 0 0 08.12. https://m.edsoo.ru/00adec8
peaKIuu a
OO61as xapakTepucThKa
37€MEHTOB V A-Tpynibl. bubnuorexa [JOK
28 | AB3oT, pacpocTpaHEHHE B 1 0 0 13.12. https://m.edsoo.ru/00adeea
npupojie, PU3NIECKUe u 6
XMMHYECKHE CBONCTBA
AmMHaK, ero ¢pusndeckue bubnuoreka [IOK
29 1 XUMUYECKHE CBOMCTBA, 1 0 0 15.12.2 https://m.edsoo.ru/00adf00
NOJTyYCHHUE ¥ IPUMEHEHHE 4
[IpaxTuyeckas padora Ne 3
1o teme «llomyuenue bubmorexa HOK
30 1 0 1 20.12. https://m.edsoo.ru/00adf18
aMMUaKa, U3yu4eHue ero 0
CBOWCTBY
A30THas KUCI0Ta, €€ BubmnuoTteka HOK
31 duznyecKkue 1 XUMUIECKHE 1 0 0 22.12. https://m.edsoo.ru/00adf30
CBOMCTBA 6
32 | Hcnonp30BaHHE HUTPATOB 1 0 0 27.12. bubmuotexa [JOK
Y cOoJiel aMMOHHUS B https://m.edsoo.ru/00adf5 1
KauecTBE MUHEPATBHBIX 8
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

ynobpeHuit. XuMH4yeckoe
3arpsI3HEHUE OKPYXKarOLIEn
Cpellbl COeIMHEHUSIMU
azoTa
docdhop. Oxeun bocdopa
(V) I(/Ib @I:)cq)opHasib KI/I::bJ'I(EFa, bubmiorexa LIOK
33 1 0 0 29.12. https://m.edsoo0.ru/00adf68
buznyecKkue 1 XUMUIECKHE .
CBOICTBA, MOJIyYCHHE B
Hcnonb3oBanue pocdaTto
B KQUECTBE MUHEPAIbHbBIX bu6mmoreka [IOK
34 | ynoOpenuil. 3arpsizHeHHE 1 0 0 https://m.edsoo.ru/00adfc2
IPUPOJTHOM cpeIbl 0
docdaramu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctpanciies 1 0 0 https://m.edsoo.ru/00adfd9
npupoze, Gpu3ndeckue u .
XMMUYECKHE CBOWCTBA
Oxcupsl yraepoaa, ux
du3uUecKre u XUMHYECKHIE bubnuoreka IIOK
36 | cBoiicTBa. DKOJIOTHYECKUE 1 0 0 https://m.edsoo.ru/00adfeb
npo0JIeMbl, CBSI3aHHBIE C e
okcuoM yriepoaa (IV)
VYronpHas KUCnoTa u eé bubmorexa HOK
37 1 0 0 https://m.eds00.ru/00ae006
conu
c
38 | Ilpaktuueckas pabora Ne 4 1 0 1 bubnmorexa [JOK
no teme "[lonyuenue https://m.edsoo.ru/00ae027
YIJIEKUCIIOrO rasa. &
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

KauecTBeHHas peakuus Ha
KapOoHaT-HOH"
[TepBoHaYaIbHBIC TTOHATHUS
00 OpraHMYecKUux bubmorera [JOK
39 1 0 0 https://m.edsoo.ru/00ae054
BEIIECTBAX KakK O .
COCJIMHEHUSIX YTIIepoaa a
N bu6mmoreka [JOK
Kpemnnii u ero
40 1 0 0 https://m.edsoo.ru/00ae080
COEIUHEHHUS .
[IpakTuueckas pabora Ne 5.
Pemenne
AKCTICPUMEHTAJIBHBIX 3a7a4 Bubmiorexa [JOK
41 N 1 0 1 https://m.edsoo.ru/00ae0bf
1o Teme «BakHelinne )
HEMETAJUIBI U UX B
COEIMHEHUSD
KontposnbHas padora Ne3
o TemMe «BaxkHeie bubmmorexa [IOK
42 1 1 0 https://m.edsoo.ru/00ae0el
HEMETAJIJIBI U BX g
COEIUHEHU S -
OO01mas xapakTepucTuKa
XHUMHYECKHUX 3JIEMEHTOB —
MeTauioB. MeTtaninuueckas bubmuoreka [{OK
43 CBS3b U METAJUIMYECKas 1 0 0 https://m.edsoo.ru/00ae103
KpUCTaJUIMUECcKas pemérka. €
dusnyeckre cBOMCTBA
METAJJIOB
44 XUMHUUYECKHE CBOMCTBA 1 0 0 bubmnoreka IIOK
METAJLJIOB. https://m.edsoo.ru/00ael15
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

DIEKTPOXUMHUYECKUN P 6
HANPSDKEHUH METAJUIOB
OO6m1me crocoOb
MOJTyYEHUST METAIIJIOB.
CmuiaBel. Beruucienust no bubmuoreka [JOK
45 | ypaBHEHMSM XUMHYECKHX 1 0 0 https://m.edsoo.ru/00ael15
pEaKIMiA, €CJTU OJIUH U3 6
peareHTOB COJEPIKHUT
pUMecH
[TonsTHe 0 KOppo3UN bubmmorera [JOK
46 1 0 0 https://m.edsoo.ru/00ael27
METaJIOB 8
bu6mmoreka [JOK
47 IllenounbIe METAJIIbI 1 0 0 https://m.edsoo.ru/00ae14b
2
OKcuapl U TUIPOKCH/TBI bubnmorexa [TOK
48 1 0 0 https://m.edsoo.ru/00ae14b
HATPHS U KaJTus )
[[lemouHO3eMeNbHBIC bubnmnorexa [JOK
49 METaJIbl — KAJIBIUH 1 1 0 0 https://m.edsoo.ru/00ael5e
Maruui 8
Baxkueiiime coequHeHU Bubnrorexa HOK
50 1 0 0 https://m.edsoo.ru/00ael5e
KaJIbITUs g
51 O0o0611IEHNE U ) | 0 0
CHUCTEMAaTH3aIUsl 3HAHUI
52 JKécTkOoCTh BOIBI U 1 0 0 bu6mmoreka [IOK
crocoObl €€ yCTpaHeHus https://m.edsoo.ru/00ae188
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

6
[Tpaktrueckas pabota Ne 6 Bbu6moreka [JOK
53 o TeMe "MKECTKOCTh BOMIBI 1 0 1 https://m.edsoo.ru/00aelae
Y METOJIbl €€ ycTpaHeHus" 8
bu6mmoreka [JOK
54 | Amomunuit 1 0 0 https://m.edsoo.ru/00aelc6
4
AmMpoTepHbIe cBOHCTBA Bubmorexa TOK
55 1 0 0 https://m.edsoo.ru/00aelc6
OKCHJIa U THJIPOKCH]IA A
bu6mmoreka [JOK
56 Keneso 1 0 0 https://m.edsoo.ru/00ae1d8
6
OKCHIBI, THIPOKCUIIBI U bu6mmoreka [JOK
57 | conu xkenes3a (II) u xxenesza 1 0 0 https://m.edsoo.ru/00ae35e
(111) 6
53 O6o06mieHNe U ) ! 0 0
CHCTeMaTH3allys 3HaHUI
[TpaxTrueckast pabora Ne 7.
Pemenne
AKCTICPUMEHTAIIBHBIX 337124 buGnnorexa [IOK
59 . 1 0 1 https://m.edsoo.ru/00ae3de
o TeMe «Baxknerinme 2
METAaJLIbI U UX
COCTMHCHH S
60 | BeruncaeHus 1o 1 0 0 bu6mmoreka [JOK
YpPaBHEHHUSIM XUMHUYCCKHUX https://m.edsoo.ru/00ael75
peaxiuii, eciau OuH U3 0
pEareHToB JIaH B N30BITKE
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

WIH COJICPIKHUT TTPHMECH.
Brrunciaenus MmaccoBoi
JIOJIA BBIXOJIa TIPOTYKTa
peakuu

61 O060011eH e U ) | 0 0
CHUCTEMAaTH3aIUsl 3HAHUI
KonTtponbsHas padora Ned

2 o TeMe «Baxxnelume ] 1 0
METAaJLIbI U UX
COCIUHCHHMSD)
BemecrtBa u maTepuaisl B bubmnoreka IIOK

63 MMOBCEIHEBHOM JKU3HU 1 0 0 https://m.edsoo.ru/00ae3f5
JeJI0BeKa 0
XHUMHUYECKOE 3arpsi3HEHUE bubmorexa LIOK

64 . 1 0 0 https://m.edsoo.ru/00ae427
OKPYXKAroIIeH CpeIbl 0
Ponp xumun B pereHnu bubnnorexa LIOK

65 1 0 0 https://m.edsoo.ru/00ae427
9KOJIOTHYECKUX MPOOIIeM 0
PesepBHBIil ypok. bubnuorexa [IOK

66 O0600611IEHNE U 1 0 0 https://m.edsoo.ru/00ae0d0
CHCTeMaTH3allys 3HaHUI a
PesepBHbIit ypok. bubnuoreka [JOK

67 O06o06mIcHNE U 1 0 0 https://m.edsoo.ru/00adb33
CHUCTEMAaTH3aIUs 3HAHUI c
PesepBHbIil ypok. bubnunorexa [JOK

68 0O0001IeH e U 1 0 0 https://m.edsoo.ru/00ad9cb
CHUCTEMAaTH3aIUs 3HAHUI 2
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

OBUIEE KOJIMYECTBO 68 4 7
YACOB 110 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOAUYECKHE MATEPUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html
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