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MOSICHUTEJIbHAS 3AITUCKA

[Iporpamma 1o XuMHM Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHMs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHMS OCHOBHOW 0Opa30BaTENIbHONW MPOTrpPaMMbl OCHOBHOTO
oOuiero oOpaszoBanusi, npexacrapieHHblx B PI'OC OO0, a Taxke Ha OCHOBe (enepabHOI
paboueil mporpaMMbl BOCIIUTaHUS U C YUYETOM KOHIIEMIIMU MPENoJIaBaHus y4yeOHOro rpeaMeTa
«Xumus» B o0Opa3oBaTesbHbIX opranuzanusx Poccuiickoii @eneparum.

[Iporpamma nmo xumuu JIa€T NpeACTaBICHHE O LENAX, oOmeld crpareruu OOy4YeHHs,
BOCIIUTAaHHUSI W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMU Y4eOHOro IpenMeTa, YCTaHaBIMBAET
00s3aTeNbHOE PEIMETHOE COZAEpKaHUE, MPEyCMAaTPUBACT paclpeesieHue ero mo Kiaccam U
CTPYKTYPHUPOBAHUE 10 pa3jesaM 1 TeMaM MPOrpaMMsbl 110 XUMUH, ONPEEIIeT KOJINYECTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUSA, PEKOMEHAYEMYIO IOCIEA0BAaTEIbHOCTh
M3YYEHUS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, TOTUKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yYaromuxcs, OnpeAessieT BO3SMOXKHOCTH MpeaMeTa JJIs
peanu3anum TpeOOBaHUI K pe3ysbTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus, a Takke TpeOOBaHUN K pe3ybTaTaM 00yUYeHHs XUMHUU
Ha YpOBHE Leled W3y4YeHUs TMpeaIMeTa M OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIBbHOM
JeSTENBHOCTH 00YYaroIIerocst o OCBOEHUIO YUEOHOTO COJIepPKaHuUs.

3HaHUe XUMHH CIYKUT OCHOBOM 111 (POPMUPOBAHMS MUPOBO33PEHUS 00YUaIOLIErocs, €ro
MPEICTABICHUH O MAaTEpPUAIbLHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPeICTAaBICHUS] O B3aMMOIIPEBPAIICHUSX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B PUPOJE, O MyTAX
peuieHuss I100adbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHs UEIOBEYECTBA — CBIPHEBOIA,
9HEPreTUYECKOM, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peaqu3allii BO3MOXHOCTEW sl caMopa3BUTHS U (OpPMHUPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  y4EOHOM  JESITENBHOCTH, OKCHEPUMEHTAIbHBIX U
HCCJIEeIOBAaTeIbCKMX YMEHUM, HEOOXOOUMBIX KaK B IIOBCEJHEBHOM JKHM3HM, TaK U B
npoQecCUOHATILHOMN 1 TeIbHOCTH;

3HaKOMHUT CO CHEUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3TJIs/]a HA €IMHCTBO NMPUPOABI U YEJIOBEKA, SBJSETCSI OTBETCTBEHHBIM 3TAalloM B POPMUPOBAHUU
€CTECTBEHHO-HAY4YHOM IPaMOTHOCTH 00YYatOLIUXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPHUPOJIE, K YEJIIOBEKY, BHOCUT CBOH BKJIaJ, B 3KOJIOIMYECKoe OOpazoBaHHE
o0ydaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HHH XMUMHUH OOECHeUYMBAIOTCS CHEIU(PUKON colepikaHus
yu4eOHOro npeaMera, KOTOpBIM SABISETCS MEJarorndeckd aJalTUPOBAaHHBIM OTPAKEHUEM
6a30B0il HAYKN XMMHHU Ha ONPEACTIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO O0IIEro OOpa30BaHMS OPUEHTHPOBAH HAa OCBOCHME
00y4aroKUMHUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHI OpraHUYeCKONH XUMUH.

CtpykTypa copepxaHHsl MPOorpaMmbl O XMMHU c(HOpMHpOBaHa Ha OCHOBE CHUCTEMHOI'O
noaxona k €€ msyueHuro. CoaepikaHUE CKIAABIBACTCA M3 CHUCTEMBI MOHATUH O XMMHUYECKOM
9JIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XuUMHUYeckoW peakuumu. OOe 3T CUCTEMBI
CTPYKTYPHO OpPraHM30BaHbl IO NPUHIMILY IOCJIEAOBATEIBHOIO PAa3BUTHUSA 3HAHMH Ha OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YU€HUS! KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— IIepuoanueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHS O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;



— MPEACTaBICHUH 00 MEKTPOIUTUUECKON TUCCOIMALINN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU TOIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOIO YPOBHSI K Jpyromy,
BBIMOJIHASL (DYHKIIMKA OOBSICHEHUS M MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS U BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHSI U MOJTyUYEHHUSI U3y4aeMbIX BELIECTB.

OcBoeHue mnporpaMMmbl MO XHMHUHU CHOCOOCTBYET (OPMHUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKON COCTAaBISIOIIEH HAYYHOM KapTUHBI MHUPA B JIOTHKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUS K HAYYHOMY 3HaHHUIO M METOJIaM MO3HaHus B Hayke. M3ydenue xumuun
MPOUCXOIUT C TIPUBJICYCHHEM 3HAHUM M3 paHee U3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxarommii Mupy, «buomorust. 5—7 knacce» u «duszuka. 7 Kjaacc.

[Ipu u3yyeH XUMUU TPOUCXOAUT (HOPMHUPOBAHNE 3HAHUI OCHOB XUMHUYECKOW HAYKHU KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUUYECKOH NEATENTPHOCTH YellOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajadya y4eOHOro MpeaMeTa COCTOMT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHUM — Ba)KHEHUIIMUX (DAKTOB, MOHITHI, 3aKOHOB M TEOPETHUYECKHX
MIOJIOKEHHUH, JOCTYHHBIX OOOOLIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPHUOOIIEHUN K HAyYHBIM METOAAaM MO3HAHUS MIPU U3YyUYEHUH BEIIECTB U XMMUUYECKUX PEaKIUii, B
(¢bopMUpPOBaHMHM ¥ PA3BUTUU TIO3HABATEIBHBIX YMEHHW ¥ WX TPUMEHEHWH B Yy4eOHO-
M03HABATEIbHON U yueOHO-UCCIIEI0BATENbCKOM ESITeIbHOCTH, OCBOEHUHU IPAaBUJ 0€30I1aCHOTO
oOpallleHus ¢ BelleCTBaMU B TOBCEIHEBHOM KU3HU.

[Ipu u3ydeHHH XMMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHUE
MPUOOPENN TaKue LIEH, KakK:

— (hopmupoBaHNEe MHTEIIEKTYalbHO Pa3BUTON JTUYHOCTH, TOTOBOH K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CAaMOCTOSTCIILHOMY TIPHHATUIO PELICHHWH, CIOCOOHOM aJanTHpOBATHCS K
OBICTPO MEHSIOUIMUMCSI YCIOBUSAM KHU3HU;

— HamnpaBJICHHOCTh OOYYEHHS HA CHUCTEMaTH4ecKoe mpuoOIieHne oOydaromuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTEJNbHON  JEATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(hopMUPYIOIIMM MOTHUBALIMIO U Pa3BUTUE CTIOCOOHOCTEH K XUMUM;

— o0ecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOUMMHCS OIbITa
pa3HoOOpa3HOW JAESITENbHOCTH, MO3HAHUS M CAaMOMNO3HAHHUSA, KIHOYEBBIX HABBIKOB (KIIOUYEBBIX
KOMITIETEHIIHH ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE ISl Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— ¢gopmupoBanue o01el GyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yyclie YMEHUI OOBSCHATh U OLICHMBATH SIBJICHUS OKPY’KAIOLIEro MUpa, MCIONb3Yys 3HAHUS U
OTBIT, TOJyYEHHbIE MpPH H3YYCHUH XUMHUHU, NPUMEHATh HMX TPU pELICHUH MpodieM B
MOBCEIHEBHOM JXU3HU U TPYJIO0BOU J€ATEIBHOCTH;

— GopmupoBaHue y 00y4yaronmxcs ryMaHUCTUYECKUX OTHOIICHH, TOHUMAHUS [IEHHOCTH
XMUMHAYECKHX 3HAHUU I BBIPAOOTKU SKOJIOTUYECKH II€JIeCOO0Pa3HOTO0 MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYXAIOMIEH MPUPOAHOMN
cpenbl;

— pa3BUTHE MOTHUBALMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, NOTOBHOCTU K OCO3HAaHHOMY BBIOOpY
npoduss ¥ HaNpaBICHHOCTH JaTbHEHUIIEro 00yueHusl.

OO1m1ee 4nCiIO 4acoB, OTBEAEHHBIX JJIS M3YYEHUs] XMMUU Ha YPOBHE OCHOBHOT'O OOILETro
oOpa3oBanus, cocTaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 yaca B Heelno), B 9 kimacce — 68
4acoB (2 yaca B HEJIEINIO).



COJAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/bHBIC XUMHYECKHE TOHATHSA

IIpenmer xumuu. Posb XMMHMM B KM3HH 4elOBeKa. XHMMHs B CHCTeMe Hayk. Tena u
BemecTBa. DuU3NUECKHe CBOMCTBAa BEIIECTB. ArperaTHoe cocTosiHue BeulecTB. [loHsTHE O
MeTOJ[aX MO3HaHusl B XUMUU. UncTele BemecTBa 1 cMecH. CriocoObl pa3iesieHnst cMecei.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE HIeMEHTbl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[IpocTsle U clnOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass (opmyna. BaJleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENNbHAsA aToMHasi Macca. OTHOCUTENbHAS MOJIEKYJISIpHas
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KommnuectBo BemectBa. Mons. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
yKclia CTPYKTYPHBIX €AMHUIL BenlecTBa. PacuéTsl mo opmynam XuMUYECKUX COETUHEHU.

dusnyeckue U XMUMHUYECKHE SBICHUSA. XUMUYECKas peakuus U € INPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUUECKUe ypaBHeHUs. Kimaccupukamuss XUMHYECKUX peaKkIuit
(coennHEHMs, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJ0#, mpaBuwiamMu paboThl B j1abopatopuu U NpuéMamu
oOpaiieHuss ¢ 1abopaTOpHBIM OOOpYIOBAaHUEM, M3YUEHHE M OMHUCaHWE (U3UYECKUX CBOMCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB, HAOM0AeHNEe (PU3NUECKUX (TIaBJICHUE BOCKA, TassHUE JIbJA,
pacTHpaHue caxapa B CTYIIKe, KMUIIEHHE U KOHJIEHCAllUsl BOJbl) U XUMHUYECKHUX (TOpeHHEe CBeYH,
IPOKaJTMBAaHUE MEIHOI MPOBOJOKH, B3aMMOACICTBHE MeJa ¢ KUCIOTOM) SBICHUM, HAOI0IeHNE
U ONHMCAaHME [PU3HAKOB MPOTEKaHWs XHMMHUYECKUX peakuuid (pas3jioxeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHI0M Oapus, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMojeicTBHE Xkene3a ¢ pacTBopoM coimu menu (l1), usydenume crocoOoB
paszeneHus cMecedl: C IOMOIIbI0 MarHurta, (QUIbTPOBAHME, BbIIApUBaHUE, JAUCTUIUIALNSA,
xpomaTtorpadusi, TNpPOBEIECHHWE OYUCTKM MOBAPEHHOM colM, HAOJNIOEHHE U OINHCaHue
pe3yNbTaTOB IPOBEJIEHUS OIbITA, WUIIOCTPUPYIOIIEIO0 3aKOH COXPAaHEHUS MAacChl, CO3/IaHUE
MOJIEJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

BakHelue npeacTaBuTe I HEOPraHU4eCKUX BellleCTB

Bo3nyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kuciaopoja B npupoje, Gpuzndeckue U XMMUYECKHUE CBOMCTBA (peakluy TOPEeHUs).
Oxcunpl. Ilpumenenune xucinopoga. CrocoObl MOJy4YeHHs KHUCIOpoJa B JabOpaTopuu u
npoMblnuieHHOCTH. KpyroBopot kuciopoaa B npupone. O30H — aioTpomnHasi MOAU(pUKALUs
KHCIJIOPOJA.

TennoBoil 3¢p¢deKkT XUMHUECKOW peakluu, TEePMOXUMHUECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUYECKHE peakiuu. TOMIMBO: yrojib M MeETaH. 3arpsA3HEHHE BO3/]yXa, YCUJICHHE
NapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »snemenT u mpocroe BemiecTtBo. HaxoxkaeHwe BOIOpona B NPHUPOAE,
(u3nueckre u XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIoco0bI MmostydyeHus. Kucnotel u comnu.

Monsipablii 00BEM ra3oB. Pacu€Thl o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Bona kak pacrtBopurens. PactBopbl. HacbleHHsle u
HEHaCBIILIEHHbIE PacTBOpbl. PacTBOpuMOCTH BemlecTB B Boje. MaccoBasi 10l BEIIECTBa B
pactBope. XuMHUecKHe cBOMcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKA
IPUPOIHBIX BOJ.

Knaccudukauus nHeopranmueckux coenuHeHuid. Oxcunpl. Knaccudukanms OKCHIIOB:
cosieoOpa3yromue (OCHOBHBIE, KUCTIOTHBIE, aM(OTepHBIC) U HecosieoOpasyronue. HomeHkmaTypa
okcu0B. DU3nyeckne U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyyenue okcuaoB.



OcHoBanms. Krnaccudukanuss OCHOBaHMN: IIENOYM U HEPACTBOPUMBIC OCHOBAHHUSI.
Homenkmarypa ocHoBanuii. @uU3MYEeCKHEe M XHUMHUYECKUE CBOWCTBAa OCHOBaHWU. [lomyuenwue
OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kucinor. Ou3nuecKue U XUMHUUECKUE
cBoiicTBa kucaot. P aktuBHoctu metawioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenknatypa coiseil. @Pu3znueckue U XUMHUECKUE CBOMCTBa coieid. [lomydyenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKIYy KlacCaMU HEOPraHUYECKUX COCIUHEHMM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEEIICHUE COJIEP)KaHUsl KUCIOpoia B BO3lyXe, MOJIyUYeHHe, coOupaHue,
pacrmo3HaBaHHE M HM3yUY€HUE CBOMCTB KHUCIOpOJa, HaOIIOACHHE B3aWMOJICHUCTBUS BEILIECTB C
KHMCJIOPOJIOM M YCJIOBMSI BOZHUKHOBEHUS U NPEKpAIleHUs TOpeHus (1oxkapa), O3HAaKOMJIEHHUE C
o0Opa3LilaMyd OKCH/IOB U ONHMCAHME MX CBOICTB, MONy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
U3y4YeHHEe CBOWCTB BojJOpojaa (ropeHue), B3auMmojeicTBHe Bomopoma ¢ okcuaom wmeau (I1)
(BO3MOXXHO HCITOJIb30BaHKME BUIEOMATEpUANIOB), HAOIIOIEHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEHW pPacTBOPEHHS BEIIECTB C Pa3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JO0JIEH pPacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBUE BOABl C MeTallaMd (HaTpueM M KaJbliueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEOBaHUE OOPa3ll0B HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIO/ICHUE W3MEHEHHS] OKPAcKU WHIUKATOPOB B PACTBOpPAX KHUCIOT U INETIOYeH, M3ydeHHE
B3auMozeicTBus okcuaa meau (ll) ¢ pacTBopoM cepHO#Ml KHCIOTHI, KHUCIOT C MeETaIaMH,
peakuMii HeWTpaiau3aluH, IOJy4YeHHE HEPaCTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOTO
MeTajula IPyTUM U3 pacTBOpa COJIM, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BakHenmue
KJIACChI HEOPTaHUYECKHUX COECTHHEHUI.

Iepunoanyeckuit 3axkoH u Ilepuoagnyeckass cucrema xumMudeckux iemenros /[, U.
MenaeneeBa. Ctpoenne aToMoB. XUMH4YeCKasl CBSA3b. OKNCJIUTEIHLHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBble TOMBITKA KIACCU(UKANMKA XUMHYECKHX JJIeMEHTOB. [loHsATHE O Tpynmax
CXOIHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, FaJOr€Hbl, HHEPTHBIE T'a3bl).
DneMEHTBI, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XuUMHYeCcKHX diaeMeHToB J[. .
MenpeneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢opmel [lepuonnyeckoid cuctembl
xumuueckux dsemeHToB J[. M. Menneneesa. Ilepuonst u rpynmbsl. Dusznueckuid CMBICH
MIOPSIAKOBOTO HOMEPA, HOMEPOB IEPHUOA U TPYIIIILI DJIEMEHTA.

Ctpoenne artomoB. CocTtaB aTroMHbIX sanep. MW3otombl. Onekrponbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AJIEMEHTOB [leprnoandeckoii CUCTEMBI
. W. MenngeneeBa. XapaKTepUCTUKAa XHWMHYECKOrO JJIEMEHTAa IO €ro IOJIOKEHHID B
[Tepuonuueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJAM.

3nauenue [leproanyeckoro 3akoHa u Ilepuoguueckoil CUCTEMBbI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA Hayku U npakTuku. J[. . Mennenees — y4€Hblil U rpaskJaHUH.

Xumuueckas CBS3b. KoBanenrnas (nonsipHas u HEMoJIsipHasi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenp  okucieHus.  OKHCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  [Ipoueccesl
OKHUCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpas3loB BEIIECTB METAIIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THIIPOKCH]IA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJ0YEel, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOMIMUX MPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX Peaklnii (rOpeHre, peakiiuy pa3ioKeHHs], COSUHEHNUS ).



Mesicnpeomemmuie céazu

Peanuzanus MeXnpeaMETHBIX CBsI3€H MpPU M3yUYEHUU XUMUHU B 8 Kilacce OCYLIECTBIISETCS
yepe3 MHCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaKk U MOHATHH,
SIBJIFOIIMXCS] CUCTEMHBIMU ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAy4YHbIH (akT, THUIOTEe3a, TEOPHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccuukauusi,  TMEepUOAMYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIEIUPOBaHUE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

@dusuka: Marepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHJ, W30TOIbI,
PaZMOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHH 3aps], BEIIECTBO, TeJO, 0O0BEM, arperaTHoe
COCTOSIHUE BEILECTBA, ra3, (U3WYECKHUE BEIUYMHBI, €AMHMIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE31561, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, runpochepa, MuHepanabl, TOpPHbIE TOPOJbI, TOJE3HBIE
HCKOIIa€Mbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepuonnueckuit 3akoH. Ilepuomgmueckass cucrema XuMHU4YecKHX diaeMeHtoB J[. .
MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOMCTB XUMHUYECKHX
JJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaIbLUUs U UX COCJUHEHUM B COOTBETCTBHM C
10JIOKEHHUEM IEMEHTOB B llepnonnueckoil cucteMe U CTpPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BHUABI XUMHUYECKOM CBA3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH U BHUJA XUMHYECKOU
CBSI3HU.

Knaccudukamnmss u HOMEHKIATypa HEOPTaHHMYECKUX BEIICCTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIMXCSA K Pa3jIMYHBbIM KJlaccaM HEOPraHMYECKHX COEIMHEHUH, FeHEeTHYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccuduxanus XMMHYECKMX peakLUi MO Pa3jIMYHbIM MPU3HAKaM (110 YUCIYy M COCTaBY
YUaCTBYIOUIMX B pEaKUUH BELIECTB, IO TemIoBoMY J(QEeKTy, MO H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XHMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, M0 YYaCTUIO KaTajlu3aTropa). DK30- U
SHAOTEPMHUUYECKHUE PEAKLIUH, TEPMOXUMHUUECKUE YPABHEHHUS.

[lonatue o cxopoctu xuMuueckoil peakiuu. [lonsTHe 06 0OpaTHMMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. Ilonarne o xumuueckoM paBHOBecuu. @DPakTOphl, BIUAIOIME Ha CKOPOCTh
XMMHUYECKON peaKIMK U MOJI0KEHNE XUMUYECKOTO paBHOBECHSI.

OKHUCIINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMM, 3JIEKTPOHHBIM OaJlaHC OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBbHON peakuuu. CocTaBl€HHE YPABHEHMH OKHMCIUTEIBHO-BOCCTaHOBUTEIBHBIX
peakiuuii ¢ UCTOIb30BaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopust 2MEKTPOIUTHYECKON OUCCOLMALMU. DJIEKTPOJIUTBHI U HEIIEKTPONUTHL. KaTnoHsl,
aHUOHBI. MexaHM3M [HCCOLMAllMM BEUIECTB C pPa3jIMYHbIMM BHJAMU XHMHUYECKOH CBSI3U.
Crenenb aucconuanuu. CUIbHBIE U CJ1a0ble JIEKTPOJIUTHI.

Peakuun moHHoro oomMeHa. YcioBUS MPOTEKaHUs peaklUil HOHHOrO OOMEHa, MOJHbIE U
COKpall€¢HHble MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KUCJIOT, OCHOBaHUN U COJIEH B CBETE
MpeiCTaBIeHU 00 >3JeKTPOIUTUYECKON auccouuanuu. KadecTBeHHbIE peakluu Ha HOHBI.
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB M HeMeTauloB (rpadura M aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XHMHUYECKON peaklUd OT BO3JEHCTBUS pa3IMYHbIX
(akTOpOB, UCCIIEAOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpoOLEcca TUCCOLUAINN
KHMCJIOT, IIEJo4Yed M cojiel (BO3MOXHO MHCIIONIb30BAaHME BUJEO MAaTEpUAsIOB), IPOBEIECHUE



OTIBITOB, WJUTIOCTPHPYIOIIUX NPH3HAKK MPOTEKAHUs peakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BbIJEJNEHUE Tra3a, oOpa3oBaHHE BOJIbI), OMNBITOB, WIIIOCTPUPYIOMIMUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA (TOpeHUe, peakiUH pa3iokKeHUs, COCAUHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOINBIO KAaYECTBEHHBIX pEaKUUil Ha HOHBI,
pelIeHne SKCIIepUMEHTaIbHbBIX 3a/1a4.

HemeTtayuibl 1 MX cOeITUHEHHUSA

OOmast xapaktepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEePHBIC
crenieHu okucineHuss. CTpoeHue M (U3MYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOr€HOB.
XUMHYECKHE CBOWCTBA Ha IpHUMeEpe Xjopa (B3aMMOACICTBHE C MeTaulaMH, HEMETaJUIaMH,
miesiouamu).  Xnoposogopod. ConsiHash KHUCIOTa, XUMHYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelficTBrue XJI0pa U XJIOPOBOAOPOJa Ha OPraHM3M uesloBeKa. BaxkHelnye Xinopuabl
U UX HaXO0XJIEHHUE B IPUPO/IE.

Obmas xapaktepuctuka smeMeHToB VIA-rpynmbel. OcoO€HHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3MyecKue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOpO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBojopof, CTpoeHue, (u3n4YecKue M XUMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHYECKHE CBOICTBa
(obmme Kak NpeACTaBUTENs Kilacca KHUCIOT M crenuduueckue). XUMHUYECKUE peakluy,
JeKallue B OCHOBE IPOMBIIUICHHOIO crnoco0a MolydeHus cepHoil kucinoTsl. Ilpumenenue
cepHoii KucinoTsl. ColM CepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B Tmpupoae. XHUMHUYECKOE 3arpsA3HEHHE OKpY’Karollehd cpeabl
COCJIMHEHUSIMH Cepbl (KMCIOTHBIE IOXIHU, 3arpA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

Obmas xapaktepucTuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHH OKHCIeHHA. A30T, paclpoCTpaHEHHE B IMpHupoae, (U3UUECKHe MU
XUMHUYeckue cBoiictBa. Kpyrosopot azora B npupoje. AMMHUak, ero pusndeckue 1 XuMU4ecKkue
CBOWCTBa, MoJlydeHue 1 npumeHenue. Conu aMMOHHUS, UX (pU3NUECKUEe U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHCIOTa, €€ IOJIy4eHUE,
¢uznueckue W XUMHUYECKHE CBOMCTBa (0OlIuMe Kak NpPEACTaBUTENs Kjacca KHUCIOT U
cneuupuyeckue). Mcnoab3oBaHue HUTPATOB U COJEH aMMOHHUS B KauecTBE MHHEPAJIbHBIX
ynoOpeHnii. XuMHUECKOe 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIME a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBBI M BOJNOEMOB). Docdop, alIoTpoIHble MOAUPUKALUN
tbocdopa, dbuznueckne u xumuyeckue cporctBa. Okeun docdopa (V) u docdopHas kuciora,
¢u3znueckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmonb3oBanue QocharoB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHHH.

OOmas xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS. YTJEepoJl, aJUIOTPOIIHbIE MOIU(UKAIINK, pacIpOCTpaHEHHUE B
npupoze, pusnueckue U XuMu4eckue cBoictra. Ancop6ouusa. Kpyropopot yriepoaa B npupoze.
Oxcuapl yraepona, ux (GU3NUecKue U XMMUYECKHE CBOMCTBA, NCHCTBHE Ha JKUBBIC OPraHU3MBI,
MOJy4YeHHe U TPUMEHEHHEe. DKOJOrHYeCKUe MpoOIeMbl, CB3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIoTe3a IN100aJbHOro MOTEIUICHUs KJIMMaTta, MapHUKOBbIM 3¢ dekT. YrompHas kuciaora U eé
CONM, WX (PU3MUECKHEe M XUMHUYECKHE CBOICTBa, MOJy4YeHHE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl.  Mcnomp3oBanume  kapOoHaTOB B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO34HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX YIiepojaa
(MeraH, OTaH, STWIEH, aUETWIEH, 3TaHOJ, TJHMLEPHH, YyKCycHas Kuciora). [IpupoaHbie
UCTOYHUKH YTJIEBOJOPOJOB (Yroyib, MPUPOAHBIM Ta3, He(Th), MPOAYKTHI HX MepepaboTKH
(6eH3uH), X POJIb B OBITY U MPOMBIIIICHHOCTH. [ToHATHE O OMOIOTHYECKH BaKHBIX BEIIECTBAX:
&KHpax, Oelkax, YIJIeBOJaXx — M HMX pOJM B JKU3HM 4YelloBeKa. MarepuanabHOE €IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COSIUHEHUH.



Kpemuuii, ero ¢usndeckne M XUMHUYECKHUE CBOWCTBA, IMOJIYYCHHE U MPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmme mpencraBieHuss o6 okxcuae kpemuus (1V) u
KpeMHUEBOM kucnore. CUIMKAThI, UX UCIIOJIb30BaHNE B OBITY, B TPOMBIIIJIEHHOCTH. BaxHeiime
CTpOUTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpobiembl
0€30MacHOr0 UCTIOJIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

n3y4eHHe oO0pa3li0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPHUA-UOHBI U HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHHS, OIbITHI,
oTpakaromue (U3NYecKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCIUHEHUI (BO3MOXKHO
WCIIOJIb30BaHNE BUJICOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3lamMH XJIOPHUIOB (TaJOreHHI0B),
O3HaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIUHEHUSMHU (BO3MOXXHO HCIOJIb30BaHHUE
BUZieOMATepHalioB), HaOIIOAEHME Tpolecca OOyrIMBaHUS — caxapa TIojA  JeHCTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3yUYE€HUE XMMHUYECKUX CBOMCTB pa30aBlICHHON CEpHOM
KHUCJIOTHI, MPOBEJICHUE KAYeCTBEHHOW peakluu Ha cyib(paT-HOH W HaONIO/eHUEe MpH3HaKa eé
NPOTEKAHUsA, O3HAKOMJICHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M MX coenquHEHHUN
(BO3MOXHO HCTIOJL30BaHUE BUACOMATEPHAIIOB), 00pa3iaMu a30THBIX U (PoCcPOPHBIX YI0O0pECHHIH,
MoJIlyyeHue, coOupaHMue, paclo3HaBaHME M HW3yYEHUE CBOMCTB aMMHaKa, IPOBEJCHHE
KAueCTBEHHBIX peakluid Ha HMOH aMMOHUs U Qocdar-noH M U3y4YeHHE NPU3HAKOB HX
NPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW A30THOW KHUCIOTHI C MeAbl0 (BO3MOKHO
HCII0JIb30BAaHNUE BHUJEOMATEPUAIIOB), M3YyUEHUE MOJEIEH KPUCTAJUIMUECKUX PELIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIICEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTIEM M yCTPOMCTBOM MPOTHBOrasa, MoJIy4yeHHe, COOMpaHue, paclio3HaBaHUue
U U3y4YEHHE CBOMICTB YIJVIEKHCIIOIO ras3a, IPOBEJCHUE KAaueCTBEHHBIX PEakUuil Ha KapOOHAT U
CHWJIMKAT-HOHbl W HW3Y4YEHHE TMPU3HAKOB HX NPOTEKAaHUs, O3HAKOMIIEHHE C MPOIyKIUEH
CUJIMKAaTHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/ay Mo Teme «Baxueime
HEMETAJJIbl U UX COEIUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OOmast xapakTepUCTUKAa XHMHYECKHX JJIEMEHTOB — METaVIOB Ha OCHOBAaHUU HX
nonoxxenus B [leprnonndeckor cucreme xumuyeckux sneMeHToB 1. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeraumMueckass CBA3b M METAJUIMYECKas KpUCTaJuIMuecKas
pemérka. OJIEKTPOXUMHUYECKUM psl HanpsHkKeHUM MeTauioB. DU3MYECKHME M XMUMHUYECKHE
cBoicTBa MeTauioB. OOmue crmocoObl MoydeHusi MeTauioB. [IoHITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT Koppo3uu. CIiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH.

[[{enounble MeTAIIBL: TTOJIOKEHUE B [leprnoanyeckoi cucteMe XMMUYECKUX 31eMEHTOB /1.
N. MenneneeBa, CTpOCHUE HUX aTOMOB, HaXOXIAEHHE B mpupoae. PU3MYECKUE U XUMHYECKUE
cBOiicTBa (Ha nmpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HAaTpud U Kanus. [IpumeHenue
IIEJIOYHBIX METAJJIOB U UX COCIUHEHUM.

[[leoyHO3EMENBHBIE METAUIbl MAarHU W KalbLMi: noJiokeHue B Ilepuoamueckoit
cucremMe xuMudeckux anemeHtoB [[. M. MeHneneeBa, CTpOEHUME MX aTOMOB, HAaXOXJICHUE B
npupoae. Pu3nueckue U XMMUYECKHUE CBOMCTBA MarHus M Kajabuus. Bakneilmme coeguHeHUs
KanbIust (OKCHT, THIPOKCU]I, COMH). JKECTKOCTB BOJIBI M CITOCOOBI €€ YCTpaHECHHUS.

AmomunHuil: nonoxxeHnue B llepuogmueckoin cucreMe xumudeckux syemeHTtoB JI. .
MenpeneeBa, CTpOEHHE aToMa, HaxXOKIAEHUE B npupozae. Puznueckue U XMMHUYECKHE CBOMCTBA
anoMuHMUs. AMQOTEpHbBIE CBOWCTBA OKCUIA U THJIPOKCHU]IA AIFOMUHHUS.

Kenezo: mnonoxenue B Ilepronuueckoil cucreme Xxumudeckux s3yemeHtoB J[. H.
Menaeneesa, CTpOEHHE aTOMa, HaxoXkAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xene3a. Okeuapl, ruapokcuabl u conu xkenesa (ll) m xenesa (l1l), ux cocras, cBoiicTBa u
MOJIyYEeHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METa/UIOB W CIUIABOB, HX (DU3MUYECKUMH CBOWCTBAMH,
U3yueHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHJIEOMATEpUANIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUIA KaJbLMsl U HATPUsl C BOJOW (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, MpoIlecca TOPEHHs jKele3a B
KHUCIOpOoAE  (BO3MOXKHO  MCIIONB30BAHME  BUIECOMATEpUANIOB), MPU3HAKOB  MNPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMil HAa MOHBI: MarHus, Kajbllvs, aJlFOMUHUS, [IMHKA, xene3a (I1) u xenesa
(1), meau (1), HabarogeHne ¥ ONMHCAHUE IPOLIECCOB OKPAIIMBAHMS IJIAMEHH WOHAMH HATPHS,
KaJust M Kaiblus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPHAJIOB), HCCIeI0BaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCHA ATFOMUHHS M THAPOKCHIIA IMHKA, PEIICHNE YKCIICPUMEHTAIBHBIX 33]1a4 110
Teme «BakHelre MeTasibl U UX COeTMHEHUS.

XuMus H OKpy:KamoLas cpeia

BemectBa 1 MaTepualsibl B MOBCETHEBHOW KHM3HH YelIOBeKa. be3omacHoe ncnoip30BaHue
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomis MpH XUMHUYECKHX O0XOTrax u
OTpaBIICHUSIX.

XuMUYecKoe 3arpsi3sHeHHE OKpYKarollel cpesl (MpeaenbHas JOMyCcTUMas KOHIEHTpalus
BemecTs, najiee — [1JIK). Ponb Xxumuu B pelieHun 3KOJIOTUYECKUX MPOOIIeM.

Xumuueckuit IKcnepumenm:

M3y4yeHre 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJIOB, TOJIMMEPHBIE MaTEPHUATIBI).

Meostcnpeomemnule ceasu

Peanmzanus MeXIpeIMETHBIX CBSI3€H NMPH M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
4yepe3 WCHOJb30BaHHWE Kak OOMIMX eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHATHIA,
SBIISFOLIMXCS] CHCTEMHBIMH TSI OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHITHS: HAy4YHBIM (akT, THIoTe3a, 3aKOH, Teopus,
aHanmu3,  CHHTEe3,  Kiaccuukauusi,  TMEepHUOAMYHOCTb,  HAONIOJAEHHE,  HKCIEPUMEHT,
MO/JICTMPOBAaHUE, U3MEPEHNE, MOJIENb, SIBJICHUE, TAPHUKOBBIN (PPEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

@duzuka: Marepusi, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, JJIEKTPUYECKUH 3apsi, MPOBOJHUKH, IOJIYIPOBOIHHUKH,
TVDJICKTPUKHY, (DOTODIIEMEHT, BEIIECTBO, TENIO, O0BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, Tas,
pacTBOp, pPacTBOPUMOCTb, KpHUCTaJUIMYeCKas pemiéTka, CIUiaBbl, (U3NYECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUUECKOE IPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, 6uocdepa, 3KOcHUCTEMAa, MUHEpaJIbHbIE YI0OpEHMUS,
MUKPO3JIEMEHTbI, MAKPOAJIEMEHTHI, TUTATEIIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, runpochepa, MuHepaabl, TOpPHBIE TMOPOJbI, TOJE3HBIE
UCKOTIaeMble, TOIUTHBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHNSA

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pE3YyJbTaThl OCBOEHHS MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JIOCTUTAIOTCS B X0JIe 00Y4YeHHs XUMUU B €IMHCTBE Y4€OHOM M BOCIIUTATEIHHOMN JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH POCCUHCKMMM  COLMOKYJBTYPHBIMH M  JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBWJIaMH M HOPMaMH IMOBEACHUS U
CHOCOOCTBYIOT IpOIIeccCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIN3ALINN 00YYatOLIHXCS.

JIM4HOCTHBIE pE3yJbTaThl OTPa)kalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHMEHTAlMi M pacCHIMpPEHHUE OIbITa ACATENLHOCTH Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIEINI0, MOHMMAHMs 3HAYCHHS XUMHUYECKOW HAayKd B JKM3HM COBPEMEHHOTO OOIECTBa,



CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(pOpMAIMel O MEepeOBBIX JOCTHXKEHUSX U OTKPBITUSAX
MHPOBOM M OTEUECTBEHHOW XMMHHU, 3aUHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSAX 00 YCTpOHCTBE
MHpa 1 001IeCTBa;

2) rpa:kIaHCKOT0 BOCIIUTAHUS

MIPE/ICTABICHUs] O COLMAIbHBIX HOpPMax M MpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJUIEKTUBE, KOMMYHMKaTUBHOH  KOMIIETEHTHOCTH B 00I11eCTBEHHO I0JIE3HOM,
y4eOHOMCCIIEI0BATENbCKOM, TBOPUYECKONM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM EATEIbHOCTH IPH BBIIIOJHEHUN YUEOHBIX, I03HABATEIbHBIX 3a/1a4,
BBINOJIHEHUH XMMUYECKHX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHSA K
B3aMMOIIOHUMAaHHUIO M B3aUMOIIOMOIIM B Ipoliecce ITOW y4eOHOW IesTeIbHOCTH, TOTOBHOCTU
OLIEHUBAaTh CBOE IMOBEJIEHHE W TOCTYNKH CBOMX TOBApHILEH C MO3MLMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUYETOM OCO3HAHMSI TOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33pDEHUYECKHE  MpPEJICTAaBICHHs O  BEIIECTBE U  XMMHUYECKOH  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTaBISIOIIME OCHOBY JUIS
NOHUMaHMUA  CYIIHOCTH HAy4YyHOM KapTMHbl MHpa, MpeAcTaBlIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOABI, B3aMMOCBA35IX YEJIOBEKA C IMPUPOJHOM Cpeloi, 0 posn
XUMHH B TIO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJyY€HHE HOBBIX 3HAHUM IO XUMHH,
HEOOXOAMMBbIE [UI OOBSCHEHHS HAOJI0JaeMbIX IPOLECCOB U SIBJICHHUN, IO3HABATEIbHOM,
MH(OPMAIIMOHHON U YUTATENbCKON KyJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C yYeOHBIMM TEKCTaMH, CIIPAaBOYHOHN JHUTEpaTypoM, AOCTYHNHBIMH TEXHHUUYECKUMH CpEeACTBaMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOy4YeHHMIO M TO3HAHMIO, JIF0OO3HATEIHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHuI0, MMPOEKTHON U HCCIEIOBATENbCKON NEATENIbHOCTH, K OCO3HAHHOMY BBIOODPY
HaIPaBJIEHHOCTH U YPOBHS 00yuY€HUs B AaJbHEHILIEM;

4) ¢popMupOBaHHSs KYJbTYPHI 310POBb:

OCO3HAaHHWE LIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 >KW3HMU, OCO3HAHUE IOCIEACTBUM M HENPUSITHE BPEIHBIX
IpUBBIYEK (YNOTpeOJIeHUs] aJKOrojsi, HApPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH IMpH OOpalleHUH ¢ XMMHUYECKHMMM BELIECTBAMHU B OBITY U pEajbHOMN
KHU3HU;

5) Tpy10BOr0 BOCIIUTAHUS

HHTEpEeC K NMPaKTUYECKOMY M3Y4YEHHIO Ipodeccuil U TpyJa pa3InyHOro pojad, yBaXKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM NEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
NPEIMETHBIX 3HAaHUM 1O XHMMHH, OCO3HAHHBIA BbIOOp WHAMBHUIYAJbHOH TPACKTOPHH
MPOJOJKEHHUSI O00pa30BaHMUsS € YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMH,
OOIIeCTBEHHBIX MHTEPECOB M NMOTPEOHOCTEH, ycnemHol MpopecCUOHATbHON AEATeNbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIalTUPOBATHCS B MPO(HECCHOHAIBHON CPeIE;

6) 9KOJIOTHYECKOr0 BOCIUTAHMUSI:

9KOJIOTHYECKHU 1Iesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emile,
OCHOBe €€ CyIIeCTBOBaHMSA, MOHWMaHHE IEHHOCTH 3JI0pPOBOTO M 0Oe30macHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TICHUXHYECKOMY 30pPOBBIO,
0CO3HaHME IIEHHOCTH COOJIIOICHHS MpaBUl 0€30MacHOrO MOBEIEHUS pU paboTe ¢ BEIECTBAMH,
a TaK)K€ B CUTYalUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NPUMEHATh 3HAHMA, MOJy4YaeMble NPU U3YUYEHUM XUMHM, U pEIICHUs
3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH IPUPOJHON CPENOH, I MOBBIICHUS YPOBHS YKOJIOTHYECKON
KyJbTYpPbl, OCO3HAHHUS IJ100aJIbHOTO XapakTepa 3KOJOTMYECKHUX MPOOJIEM U MyTeil MX pelieHus
IOCPEJICTBOM METOAOB XMMUH, S3KOJIOTHYECKOIO MBIIIJICHHUS, YMEHUS PyKOBOACTBOBATbCA UM B
[I03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON IIPAKTHUKE.



METANPEAMETHBIE PE3YJIBTATBI

B cocrtaBe MeranpenMETHBIX pe3yJibTaTOB BBIACISIIOT 3HAUUMBbIE ISl (OPMHUPOBAHUS
MHUPOBO33pEHUS OOILEHAYYHbIE MOHATHUS (3aKOH, TEOpHUs, MPUHLMUI, TUIOTe3a, (aKT, CUCTEMA,
poIecc, SKCIEPUMEHT U JAPYToe.), KOTOPbIE MCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
MpeIMeTax M MO3BOJISIIOT HA OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMUPOBATH MTPEICTABIECHUE O
LIEJIOCTHOM HayyHOW KapTHHE MHUpA, U YHUBEpCaJbHble yueOHbIe JecTBUS (ITO3HABATEIbHBIE,
KOMMYHHUKATHUBHBIE, PETYJIATUBHBIE), KOTOpble oOecrneynBaroT (OPMHUPOBAHME TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOH 1eATeIbHOCTH.

Ilo3naBaTenbHbIC YHHMBepPcaJbHbIe Y4eOHbIE eiHCTBUSA

Ba3zoBble Jornyeckue geicTBus:

YMEHHSI HUCIONB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHUU 3HAHUU:
packpelBaTh CMBICT XMMHMUYECKMX MOHATHM (BBIAEISATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHABIIMBATh B3aHMMOCBS3b C JPYTUMU MOHSATUSAMU), UCIIOIb30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX ()aKTOB M SBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIacCHPHUKAIUU
XMMHUYECKHX BEIIECTB U XMMHUYECKHUX PEaKLUil, yCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3U
MeXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE pacCyk IeHUs (MHAYKTUBHEIC, IeyKTUBHBIE,
10 aHAJIOTUM), €JIaTh BBIBOJBI U 3aKJIIOUEHUS;

yMEHHE NMPUMEHATh B Mpolecce MO3HAHMS MOHATHS (MIPEIMETHbIE U METalpeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XUMHH, NPeoOpa3oBBIBATH ILIUPOKO
IPUMEHSIEMbIE B XUMHUHM MOJICJIbHBIC MPEICTaBICHUS — XUMHYECKUIM 3HAK (CUMBOJ 3JIEMEHTA),
XuMHueckass (GopMysia M ypaBHEHHE XHMHUYECKONW peakuuu — TpU pelieHud ydeOHo-
MO3HABaTENBHBIX 3a/ad, C Y4YETOM OJTHX MOJETbHBIX TPEJCTABICHUN BBIBISATH H
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU M3yYaeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XUMHUYECKHX pPEaKIHi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUMHHO-CIIEACTBEHHbBIE CBSI3U U
IIPOTUBOPEYMS B U3yUYaEMBbIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBble nccienoBarebckme 1eiCTBUS:

yMEHHE HUCIOJb30BaTh IMMOCTABIEHHBIE BOMPOCHl B KAYECTBE HMHCTPYMEHTa IO3HAHUS, a
TaKKe B KauyecTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3bl MO TPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYKICHHIA;

MPUOOpPETEHNE OMbITa MO IUJIAHUPOBAHUIO, OPraHU3alMU W MPOBEICHUIO YUYEHHYECKHX
HKCHEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM MPOLIECCa, CaMOCTOSITEIbHO POTHO3UPOBATH €TI0
pe3ynbratr, (opMynupoBaTb OOOOUIEHHS M BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHOIO OIIbITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUYET O MpOAeTaHHON paboTe.

Pa6ora ¢ undopmanmueii:

yMeHHE BBIOMPaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HHGOPMALIMIO PA3TUYHBIX BHI0B
1 GOpM IpesICTaBICHUS, TOJyYaeMyIO U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJIsIpHAs JIUTEpaTypa
XUMHUYECKOTO COJEp)KaHHs, CIpaBOYHbIE T0coOus, pecypchl WHTepHeTa), KpUTUYECKU
OLICHUBATh IPOTUBOPEUYHBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE MPUMEHATh Pa3IUYHbIe METO/IbI U 3aIPOCHI IIPU NOUCKE U 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIIIMX JIAHHBIX, HEOOXOAUMBIX ISl BBIITOJIHEHUS yUE€OHBIX U MTO3HABATENIbHBIX 3a/1a4
ONpeAeNIEHHOr0 THIMA, MPUOOPETeHHE OMbITa B O0JIACTH HUCIHOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpPOU aKTUBHOTO MCIIOJIB30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpPAaTh ONTHUMAJIbHYIO (OpMY TpeicTaBIeHUS
uH(pOpMallUd ¥ WUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH, JHarpaMMaMu,
IpyrumMu GpopMaMu rpauKi U MX KOMOWHALIASMU;

yMEHHE HCIOJb30BaTh W aHAJIM3UPOBaTh B Mpollecce Yy4eOHONW W HCCIeI0BaTeIbCKON
NeSITeTbHOCTH UH(OPMAIIHIO O BIHUSHUU MPOMBIIUIEHHOCTH, CEIBCKOT'0 X03IUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’Karollel MPpUPOIHON CPEIbI.

KoMMyHuKaTHBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBHUSA:



yMEHHUs 3aJlaBaTh BOIpPOCHl (B XoJe Juamora M (WiaM) JUCKYCCHUHU) IO CYIIECTBY
oOcyxaaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTENIBHO BBIMOTHEHUS
NpeaJIoKEHHOM 3a/1a4u;
YMEHMSI IPEACTABIIATh NIOJIYyUYEHHBIE PE3YJIbTAThl IO3HABATEIBHOM 1€ATEIbHOCTH B YCTHBIX
W THCHMEHHBIX TEKCTaX; JeJaTh TMPE3CHTAIMI0 PE3YJIbTATOB BBIMOTHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITA, JTAOOPATOPHOW pPabOTHI MO WCCIEIOBAHUIO CBOMCTB
BEILIECTB, Y4EOHOTO MPOEKTA);
yMEHHsI y4eOHOr0 COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MO3HABATEJIbHON U
WCCIIEIOBATENILCKON JEATEIBbHOCTH TPU PEIIEHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COIJlacoBaHMs MNO3MIMK (00CyXIaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
HITYPMBD», KOOPAMHALIUSA COBMECTHBIX JCWCTBUM, OMpeieJIeHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IPYTHE).
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:
YMEHHE CaMOCTOSTEIFHO OMPEEsITh eNu AeSITeNbHOCTH, UIAHUPOBATh, OCYIECTBIIATD,
KOHTPOJMPOBATh MU TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BHIOMPATH
HaubOonee HS(P¢eKTUBHbIE CHOCOOBI pelIeHHs Y4YeOHBIX M TO3HABaTENBHBIX  3ajad,
CaMOCTOSITENILHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIJIOKEHHBIA aNTOPUTM ICHCTBHH MpH
BBITIOJIHEHUH 33JlaHUil ¢ y4€TOM TIOJNy4YEeHHS HOBBIX 3HAHUN 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIHMIX, OLICHUBATH COOTBETCTBUE MOJYUYEHHOTO pe3yibTara 3asiBICHHOM LIeTH,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPeIJiaraeMble B YCIOBUU 33 JaHHA.
NNPEIMETHBIE PE3YJIbTATHI
B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO O0053aTE€IBHOTO COACPKAHMS,
YCTaHOBJICHHOTO JAaHHOW QenepanbHOil pabodeil mporpaMMoi, BBIICISIOT: OCBOCHHBIC
o0y4JalIMMHUCs Hay4yHble 3HAHHUS, YMEHHS M CHOCOOBI JeWcTBUM, crnenuduyeckue s
npeaMeTHON obnmactu «XHUMHS», BHIBI JEATEIBHOCTH MO MOJYyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U MPUMECHECHHUIO B PA3JIUYHBIX YUCOHBIX H HOBBIX CHTYAITHSIX.
K konny oOyuenus B 8 kiacce mpeaMeTHbIe pe3yJbTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:
® pacKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKUX MOHSTHMA: aTOM, MOJEKYJa, XUMUUYECKHA
AJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeChb (OAHOpPOJAHAs U
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBass JOJS XHUMHUYECKOTO
DJIIEMEHTAa B COCAUHCHHH, MOJSIPHBIM O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COIb,
ANEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHHSI, XUMUUECKas peaklus, KjJacCupUKaIus
peakuuii: peakliuyi COeAMHEHUs, PEaKUU Pa3I0KEHHs, PEaKIMK 3aMEelICHUS, PeaKIun
o0MeHa, 9K30- U YHIOTEPMHUYECKHE PEaKIMH, TETIOBOH dPEeKT peakuuu, sIpo aToMa,
ANIEKTPOHHBIN CIIOM aroma, aToMHas opOuTaib, paauyC aTroMa, XUMUYECKas CBS3b,
MOJISIPHAs. M HETOJIApHAsT KOBAJICHTHAs CBs3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAs: KOHLEHTpallKsi) B pacTBOPE;
® UTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHITHA W TPUMEHSTH ITH
TIOHSITHS TIPU ONTUCAHUH BEIIECTB U WX TIPEBPAICHHIA;

® CIOJIB30BaTh XHMHYECKYIO CHUMBOJIMKY IS COCTaBIIeHHS (OPMYyJ BEHIECTB U
YPaBHEHUN XUMUYECKHUX PEAKIINN;

® OIpElIessITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHHUSX, CTEIECHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIE)KHOCTh BELIECTB K
omnpenenéHHOMY KJaccy COeQUHEHH 1o Qopmynam, BHI XUMHYECKOH CBS3U
(KoBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTUHECHUSIX;

e packpsiBaTh cMmbich [lepuonnueckoro 3akona [[. 1I. MenpaeneeBa: 1eMOHCTpUPOBATh
MIOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX



nojoxenus B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEULIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€Hus, 3aKOHa ABOraapo;

ONHKCBHIBATh M XapakTepuszoBaTh Tabmumunyo ¢opmy Ilepuonndeckoit cucTembl
XMMHMYECKUX 3JIEMEHTOB: pa3ivyaTh IMOHATUS «IJIaBHas noarpynna (A-rpymma)» u
«mobounas mnoxarpynmna (b-rpynna)», Manble W OOJbIIME MEPUOIbI, COOTHOCHUTH
0003HaueHMs, KOTOphle UMeroTcs B Tabmuue «llepuoanyeckas cucreMa XMMHYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMUMUYECKHX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOIIee YUCIO 3JIEKTPOHOB U
pacnpeesieHue UX Mo 3JIEKTPOHHBIM CII0SM);

KJIaccu(UIUPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (110 YUCIy U COCTaBY Y4YacTBYIOIIMX B PEaKLUU BEILECTB, [0 TEIJIOBOMY
sbdexty);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XMUMHYECKHE CBOMCTBA BEIIECTB PAa3THMYHBIX
KJIacCOB, MOATBEpXkJas ONHCAHHWE MPUMEpPAMU  MOJIEKYJSPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKHX PEaKITHii;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUS XUMUYECKUX MPEBPALICHUN B PA3IUUHBIX YCIOBHIX;
BBIYHUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JeMeHTa 10 (popMylie COeTUHEHHUsI, MACCOBYIO JOJI0 BEIIECTBA B
pacTBope, MPOBOANUTH PACUYETHI IO YPABHEHHIO XUMHYECKON PEaKIny;

NPUMEHSATh OCHOBHBIC OIEPAIMU MBICIUTEIBHON NEATENFHOCTH — aHAIW3 U CUHTE3,
cpaBHeHHE, 0000IeHNe, CUCTEMATH3alUI0, KIAaCCU(UKAIUIO, BBIIBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3ed — JUI M3Y4YEHHs CBOICTB BEIIECTB M XMMHYECKHX PEAKIIMH,
€CTeCTBEHHO-HAyYHbIE ~ METOABl  TO3HAHUS  —  HAONIOACHHWE,  HM3MEpEeHHeE,
MOJIEIMPOBAHUE, SKCIIEPUMEHT (peaslbHbIN Y MBICJICHHBIN);

CleloBaTh IpaBWJIaM IIOJb30BAaHUS XUMHUYECKOHW TMOCYyIOoH U J1abopaTOpHBIM
0o0opy/10OBaHHMEM, a TakXe NpaBUIaM OOpallleHUs] C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSMU TI0 BBITIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOIY4YEHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOpPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB € ONpEENEHHON MacCOBOM A0sel pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
U TIPOBOJHUTH XMMHUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIIbIO MHIUKATOPOB (JJAKMYC, peHOI(PTaIenH, METUIIOPAHK U APYTHE).

K xoHuy oOydeHus B 9 kJacce NpeIMETHbIE Pe3yibTaThl HA GA30BOM YpPOBHE JOJIKHbI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATHUNA: XUMHUYECKUU DJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CJIOAKHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XMMHYECKas peakius, XUMUYeCcKas
CBAI3b, TEIUIOBOM 3 (EeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, ANEKTPOIHUTHI,
HEDIJICKTPOJIUTHI, DJEKTPOJIUTUYECKAs JUCCOLMAINS, PEaKIM HOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE pEaKIHH,
OKUCITUTEIHHO-BOCCTAHOBUTEINIbHBIE ~ PEAKIUH,  OKHUCIHMTENb,  BOCCTAHOBUTEIb,
OKHCJIEHWE W BOCCTAHOBIICHHE, aJUIOTPOIHUsA, aM(OTEepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasi, MOHHAs, MeTaJlIn4yecKas), KpPUCTAJUIMUecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPeAeabHO JOIyCTUMAas
koHueHTpanus [1JIK BeniecTna;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TOHATUA U TPUMEHATH 3TU
MTOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BAaTh XWMUYECKYI0 CHMBOJHUKY JJIi COCTaBICHUS (OpMyJ BEIIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIUM;



ONpeJeNaATh BaJeHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUSX Pa3MYHOTO COCTaBa, MPHHAIJIEC)KHOCTh BEIIECTB K ONPEACNEHHOMY
KJIACCy COCAMHEHHUU MO (GopMysiaM, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
MeTaJlJIn4yeckasi) B HEOPraHWYEeCKUX COEJIMHEHHUSX, 3aps/l HOHA MO XUMHYECKOM
dbopMmyIie, xapakTep Cpeabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COCIUHEHUH, TUI
KPUCTAJUIMYECKOM PEIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa U 1eMOHCTPUPOBATH
ero MOHMMAaHHWE: ONHMCHIBATh M XapaKTepu30BaTh Tabauunyo Gopmy Ilepuomudeckoii
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3lnyaTh IMOHATUS «TrjaBHas mnoarpynmna (A-
rpynmna)» u «mnobounas mnoarpynna (b-rpynma)», Manble U OOJbIINE TMEPHOBI,
COOTHOCUTH O00O3HAuU€HUs, KOTOpbIE MMEIOTCSI B IEepUOAUYECKOM Tabmuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsiz sizpa, o01ee YuciIo AIEKTPOHOB M paclpeieNieHHe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B W3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COCIMHEHUH B IpeJenax MajblX MEPUOJOB M TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUpOBaTh XMMUUYECKUE 3JIEMEHTBI, HEOPraHUYECKHE BELIeCTBa, XUMUYECKUE
peakuuy (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKLUU BEILECTB, [0 TEIJIOBOMY
s dexTy, Mo N3MEHEHHUIO CTENICHEeH OKUCICHUS XUMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOHIMEe W crnenu(puveckue XHMHUYECKHe CBOWMCTBA
MIPOCTHIX U CIIOKHBIX BEILIECTB, MOATBEPK/Aasi OMHMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBIISATh YPAaBHEHUS JEKTPOIUTHUECKON TUCCOLMALIMU KUCIIOT, IEN04YeH U CONeH,
MOJIHBIE M COKpAIIEHHBIE YPaBHEHUSI PEaKIMil HOHHOTO OOMEHa, YpaBHEHHs peaKIui,
MOJATBEPXKJAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBSA3M MEXAYy BEIEeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbiBaTh CYUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca STUX PeaKIuii;

IIPOrHO3MPOBATh CBOWCTBA BEILECTB B 3aBHUCHUMOCTH OT HUX CTPOCHHS, BO3ZMOXKHOCTHU
MPOTEKAaHUsI XUMHUECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUIX;

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (popMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHUECKON pEaKIMH;

coOmolaTh MpaBWja IOJb30BAaHUS XMUMHUYECKOH TOCYyIoM U  J1abopaTOpPHBIM
o0opyIOBaHMEM, a TaKKe MpaBHUJa OOpAIICHUS C BEHIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSAMHU O BBITOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OINBITOB 10 MOJIYUYEHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M yIIIEKHCIIOro rasa);

IIPOBOJIMTH PEAKIMH, MOATBEP)KAAIOIINE KaUECTBEHHbII COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpoMMI-, MOAHUI-, KapOoHat-, docdar-,
CWJIMKAT-, Cylib(ar-, THUAPOKCUI-UOHBI, KAaTUOHBI AMMOHMS M MOHBI H3yUYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTraHMUECKHUX BEIIECTB;
IIPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CHHTE3,
CcpaBHEHHE, 0000IlEeHHEe, CUCTEeMAaTHU3alMI0, BBIABICHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3E€H — JUIsl M3Y4YEHUS CBOMCTB BEILECTB M XMMUYECKUX PEAKLUH, €CTECTBEHHO-
HayyHble METOJbl IIO3HAHWUSA — HaONIOJEHUWE, W3MEPEHUEe, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
Ne 11/ HaunmeHoBaHue pasfenos U TeM KomuecTso yacos OnextpoHHbIE (IUPPOBHIE)
o II/1
[porpaMMbl Bcero KP 1P o0pa3oBaTebHBIC PECYPCHI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE MOHSATHS
XuMmusi — BaxxHasi 001acTh
11 . 5 5 bubmmoreka [JOK
. €CTECTBO3HAHUA U MIPAKTUYECKON
P https://m.edsoo0.ru/7f41837c
JIESITETbHOCTH YEIOBEKA
19 BemecTtBa u xuMudeckue 15 1 bu6nmoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20

Pa3znen 2. BaxHeilne npeacTaBuTe/ i HEOPraHUYeCK

HX BellecTB

51 Boznyx. Kucnopon. [Tonsitue 06 5 bu6mmoreka [IOK
OKCHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax u 8 1 bubmuoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIC KJIACChI 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pasnean 3. Ilepuoanueckuii 3axoH u [lepuoanyeckas cucreMa xumudeckux 1ementon /1. U.

MenaeneeBa. CTpoeHne aToM0OB. XUMHU4YeCKas CBSA3b. OKHCJIANTEILHO-BOCCTAHOBUTEIbHbIE

peakuuu

Ilepronnueckuii 3aK0H U
Ilepuonnueckas cucrema

bubmuoreka [JOK

3.1 XHMHYECKHX daeMeHToB . U. ! https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHne aToma
XUMHYECKas CBI3b.
3.2 OKI/ICJII:"[(‘:GJ?BHZ- ’ 8 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIBHBIC PEAKIIUU
Hroro no paszneny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bu6mmorexa LIOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68 4 5

[TPOI'PAMME
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9 KJIACC

No HaunmMeHnoBanue pa3aeioB U TeM KomnyecTBo yacos OnexTpoHHbIE (U POBHIE)
/T MPOTpaMMBbl Bcero KP [P 00pasoBaTenbHBIC PECYPCHI
Pa3znea 1. BeniecTBO M XUMMYECKHE peaKkuu
[ToBTOpEeHME M yriayOJIcHUE 3HAHUI bubmorexa LIOK
1.1 p yray 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/eJoB Kypca § Kiacca 6
OCHOBHBIE 3aKOHOMEPHOCTH bubmorexa LIOK
1.2 b 4 https://m.edsoo.ru/7f41a63
XUMUYECKHUX PEaKIni 5
DIIEKTPOIMTHICCKAS TUCCOITAATIHS bubmorexa LIOK
1.3 P A LUALIHA. 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKHE peaKIy B pacTBOpax 6
Hroro no pazneny 17
Pa3znea 2. HeMeTaJIBI M HX COeTHHEHHS
OO6mmas xapakTepUCTUKa XUMHUECKUX bubmorexa LOK
2.1 ® pakiep 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmsl. ["anorens 5
OO6mas XxapaKTepUCTUKa XUMHYECKUX bubmuorexa [JOK
2.2 anemenToB VIA-rpynmsl. Cepa u e€ 6 https://m.edsoo.ru/7f41a63
COCIUHCHUS | 6
OO6m1as XxapaKTepUCTUKA XUMHUUECKUX bubmuorexa [JOK
2.3 anementoB VA-rpymibl. A30t, hocdop 7 1 | https://m.edsoo.ru/7f41a63
U UX COCAUHECHUS 6
OO6m1as XxapaKTepUCTUKA XUMHUYECKUX bubmuorexa [JOK
2.4 anemMeHToB |VA-rpynmsl. Yriuepon u 8 1 2 | https://m.edsoo.ru/7f41a63
KPEMHHI U UX COCTMHCHUS 6
Hroro no pazneny 25
Paznen 3. MeTa/uibl 1 MX COeIMHEHMSI
bubmuorexa [JOK
3.1 OO01ue cBOMCTBAa METAJIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [IOK
3.2 Baxxselimme MeTauibl U UX COSTMHEHUS 16 1 2 https://m.edsoo.ru/7f41a63
6
Hroro o pazneny 20
Paznen 4. Xumusi v oOKpysKamomas cpeaa
41 BemectBa n Matepualibl B KU3HU 3 bu6mmoreka [IOK
' YeJa0BeKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PeszepBHoe Bpems 3 bubmmorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No Komuuectso yacos Jara DneKTpoHHbIE HHU(POBbIC
Tema ypoka
/o Bcero | KP [IP | w3yuyeHHA o0pa3oBartebHBIC PECYPCHI
IIpenmer xumuu. Posib XuMuu B
1 T 1 04.09.2024 Bbubmmoreka IIOK
PRHSHI FCTioBera. feia u R https://m.edsoo.ru/ff0d210c
BellleCcTBa
TloHsTHE O METO/IaX MTO3HAHUS B bubmnoreka LIOK
2 XUMHH 1 06.09.2024 https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1
«IIpaBuna paboTsl B 1aboparopun Bubmmorexa LJOK
3 1 11.09.2024
U IPUEMBI OOpaIeHust C https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYIOBAHUEM))
YucThle BENecTBa U CMECH. bubmoreka IIOK
4 1 13.09.2024
Crnoco0bI pa3aeneHus cMecei https://m.edsoo.ru/ff0d26ca
[paktuaeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha ) 1 18.09.2024 Bbubnunoreka IIOK
MpUMepe OYUCTKHU MOBAPEHHON https://m.edsoo.ru/ff0d28c8
COJIN)»
Bubnuoreka IJOK
6 ATOMBI U MOJIEKYJTBI 1 20.09.2024 https://m.edso0.ru/f0d2a6e
, z(naneCK)Me SHCMCHI;I‘BI. 3HaKu , ’e 08,2024 Bu6morexa [IOK
CHMPBOIIBL XUMIHCCIHX R https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
Bbubmoreka LIOK
8 IIpocThle u coXKHBIE BEIIECTBA 1 27.09.2024 https://m.edsoo.ru/ffod2a6e
bubmmoreka IIOK
9 A - 1 02.10.2024
TOMHOTMOIICIYITIPHOE YHEHHe https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTaBa
BellecTB. XUMHUYECKas popmyJia. bubmoreka [JOK
10 BasienTHOCTH aTOMOB 1 04.10.2024 https://m.edsoo.ru/ff0d2eae
XUMHYECKUX IJIEMEHTOB
» gTﬂocmTenLHaﬂ aToOMHas Macca. . 09.10.2094 Bumorexa LIOK
THOCHTCILHAA MOTICKYTLIpHA o https://m.edsoo.ru/ff0d323c
Macca
MaccoBast J0JII XUMHYECKOT0 bubmmoreka IIOK
12 1 11.10.2024
JJIEMEHTa B COCIMHCHUU https://m.edsoo.ru/ff0d350c
KonuuectBo BemecTa. MoJib. Bubmuoreka LIOK
13 1 16.10.2024
MonsipHast Mmacca https://m.edso0.ru/ff0d5230
duzndecKre U XUMHUECKHE Bbubmoreka LIOK
14 1 18.10.2024
SIBJICHHST. XUMHYIECKas PeaKI[HsI https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku u yCJ‘IOBI/Ifi MIPOTEKAHMUS 1 93.10.2024 bubmmoreka [IOK
XMUMHUYECKUX peaKIunii https://m.edsoo.ru/ff0d3al16
y 3akoH COX}}Z;&HCHI/IH I1:121001)1 . 25 10,209 Butmorexa [IOK
BEMIECTE. AHMUHCCIHE - https://m.eds00.ru/ff0d30b88
ypaBHEHUS
17 Berunciienus KoaudecTBa, MacChl 1 06.11.2024 Bbubmoreka LIOK
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BEIIECTBA MO0 YPAaBHEHUSIM
XUMUYECKUX PEaKLui

https://m.edsoo.ru/ff0d5708

Krnaccudukaryiss XAMHUYECKUX
peakumii (CoeMHEHUS,

Bubmuoreka LIOK

18 08.11.2024
PpasoKeHHs, 3aMEIIICHNS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

M. B. JIoMOHOCOB — y4YEHBIN-
Bbubmmoreka IIOK

19 SHIUKJIOTIETUCT. 0606IJV1eHI/Ie u 13.11.2024 https://m.edsoo.ru/f0d40c4
crCcTeMaTU3aIvsl 3HAHUH
K o]

2 ;HTpOHLHaH pabota Nel mo Teme 15 112090 BuGmorexa [IOK
«BerectBa 1 XuMHIECKHe o https://m.edsoo.ru/ff0d4290
peaxIumy

. Bo3znyx —K cMmeck razoB. Coctas 2011 2004 Bumorexa LOK
BOSAYXA. RHCIOPOA ~— SJIEMEHT | o https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
duznyeckre U XUMUIECKUE

99 CBOMCTBA KHCI0poaa (PeaKItuu 99 11.2024 bubmmoreka [IOK
okucienus, ropenue). [Tousrue https://m.edsoo.ru/ff0d4614
00 okcHax
Crioco0bI oTyueHHst KHCI0Poia
B J1a00OpaTOpUH U Bubimmorexa LJOK

23 27.11.2024
NpOMBIIUIEHHOCTH. [Ipumenenue https://m.edsoo.ru/ff0d497a
KHCIIOpOJia
TemtoBoii 3¢ HeKT XUMUIECKOM

24 PEAKIIH, HOH;[T(HG © 99.11.2024 bubnmuoteka [IOK
TEPMOXHMTICCKOM YPaBHCHIH, o https://m.edsoo.ru/ff0d4790
3K30- U SHAOTESPMUYECCKHUX
peaxIusax
TorumBo (HeTh, yrojib U METaH).

Bbubmoreka LIOK

25 04.12.2024
3arpssHeHKE BO3AYXa, CIOCOOE! https://m.edsoo.ru/ff0d4c4a
€ro Mpe0TBPAIICHHS
IIpaxtrueckas padora Ne 3 1o

26 teme «IlonyueHue u cobupanue 06.12.2024 bubmmoreka [IOK
KUCIIOPOJIa, U3YUICHHE ero https://m.edsoo.ru/ff0d4ae2
CBOMCTBY
Bonopon — snemeHT 1 mpoctoe

Bubmuoreka LIOK

27 .H 11.12.2024
BEMIECTEO. HAROAUIEHHE B https://m_.eds00.ru/ff0d4ddo
npuposie

28 S)P:;che:m: P;X: hzmlliecmee eHHe 13122024 | Drommorexa LOK

BOHCTBA BOAOPOJA. L pHMEHCHH o https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
bubanoreka LIOK
29 I1 18.12.2024
OHIATHE © KHCHOTAR H COMX https://m.eds00.ru/ff0d50d2
Crioco0sbI ToTyueHwst BOAOPO/a B bubnmnorexa IIOK

30 20.12.2024
TabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 1o

31 teMe «llomydenue u codupanme 95 12 2024 bubmmoreka [IOK

BOJIOPOA, U3YUEHHUE €T
CBOMNCTBY

https://m.edsoo.ru/ff0d4f42
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32

MomsipHbIi 00BEM Ta30B. 3aK0H

27.12.2024

but6mmoreka IIOK

Asoraapo https://m.edsoo.ru/ff0d542e
Brruncienns 00néMa,
KOJIMYECTBA BEIIECTBA ras3a Mo ero Bubmuoreka LIOK
33 15.01.2025
U3BECTHOMY KOJINUECTBY https://m.edsoo.ru/ff0d55a0
BEIIeCTBa WK 00BEMY
Brrancnenns 00bEMOB ra3oB 10
YPaBHEHUIO PEaKIIMU Ha OCHOBE bubmmoreka [IOK
34 17.01.2025
3aK0HA OOBEMHBIX OTHOIIICHUI https://m.edsoo.ru/ff0d5708
rason
DuU3NIECKHEe U XUMHUCCKHE bubanoreka LIOK
35 22.01.2025
CBOMCTBA BOABI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [TonsTue 00 bubnunorexa I[IOK
36 24.01.2025
UHIMKATOPax https://m.edsoo.ru/ff0d59e2
Boga xak pacTBopUTeNb.
HaceimeHnnplie 1 HEHACHIIIICHHEBIS bubmmoreka IIOK
37 29.01.2025
pacTBOpBL. MaccoBast OISt https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacTBOPE
[Ipaktudeckas padora Ne 5 mo
38 TEME «le/‘I‘FOTOfJ'IeHI/IC paSTBOPO? 31.01.2025 Bubmmorexa LJOK
C OIpeIeIEHHON MACCOBOH JT0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 1o Teme 05.02.2025 bubmmoreka [IOK
«Kucnopon. Bomopox. Boma» https://m.edsoo.ru/ff0d6342
OKCHIIBI: COCTaB, bubmmoreka [IOK
40 07.02.2025
KiaccupuKaiusi, HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[omydenue u xuMHUIECKUE
Bbubmuoreka LIOK
41 i 12.02.202
CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX 02.2025 https://m.edsoo.ru/f0d664e
1 aM(pOTEPHBIX OKCUIOB
OcHOBaHMS: COCTaB Bbubmoreka IIOK
42 ’ 14.02.2025
KIaccH(pHUKaINs, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
ITonyyenue u xumudeckue bu6morexa LIOK
4 19.02.202
3 CBOMCTBA OCHOBAHMIA 9.02.2025 https://m.edsoo.ru/ff0d67ca
44 Kucinorsl: cocras, 91.02.2025 Bubmuoreka LIOK
KJIacCU(UKAIIHsI, HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2
ITonyuyenue u XxuMu4yecKue Bubmmorexa LJOK
45 26.02.2025
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
45 SO(J)I;; écpezi)HHe); HOMEHKJIATypa, 25 09,2025 BuGmorexa LIOK
I bl Oy YEHUS .02.
Hy o https://m.edsoo.ru/00ad9474
XUMHUYECKUE CBOHCTBA
[paktuaeckas padota Ne 6.
Pemenne saxciepuMeHTaIBHBIX
Bbubmoreka LIOK
47 05.03.2025
3474 110 TeMe «OCHOBHIE https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTAaHMYECKUX
COEIMHEHUID)
I'eHeTHYECKas CBI3b MEXKIY
bub OK
48 KJIaCCaMU HEOPTaHUYECKUX 07.03.2025 nomiotexa 11

COETMHEHUN

https://m.edsoo.ru/00ad9a50
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O060011IeHIE U CHCTEMATU3AINAS

but6mmoreka IIOK

49 3HAHMI 12.03.2025 https://m.edsoo.ru/00ad9ch2
“ 'I'<OOHTp0JILHa$I pabota Ne3 mo Teme 14.03.2025 BuGmorexa LIOK
CHOBHDIC [1acehl o R https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKUX COCJMHECHUI
[lepBble mOMBITKH
KIlaccu(pUKANYA XUMAYECKIX Bubnuoreka IJOK
°1 ssieMeHTOB. [ToHsATHE O TpyIIax 19.03.2025 https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JICMCHTOB
Ilepuoauueckuii 3aKoH U
[lepuoanueckas cucrema bubnmmoreka LJOK
52 21.03.2025
XUMHYECKUX d1eMenToB 1. 1. https://m.edsoo.ru/00ada52c
Menneneena
Bubnuoreka IJOK
53 [lepuoppl, TrpyIIIBI, TOATPYIIIIHI 02.04.2025 https://m.edsoo.ru/00ada52¢
Ctpoenue atomoB. CocTtaB bubmmoreka [IOK
o4 aTOMHBIX szep. U30Tonbl 04.04.2025 https://m.edsoo.ru/00ada342
CtpoeHnue 3J1eKTPOHHBIX
000JI04EK aTOMOB 3JICMEHTOB bubmuoreka I[JOK
55 IMepuoauueckoii cucremsr J1. U. 09.04.2025 https://m.edsoo.ru/00ada6bc
Menneneesa
XapaKkTepucTHKa XUMHIECKOTO
3JIEMEHTA I10 €r0 IMOJI0KCHUIO B Bbubmmoreka IIOK
S IMepuomuueckoii cucreme . . 11.04.2025 https://m.edsoo.ru/00adag824
MenneneeBa
3unauyenue [lepnoanyeckoro
3aKOHA JIJIs1 Pa3BUTHUS HAYKU U Bbubnunoreka I[TOK
7 16.04.202
° mpakTuku. . . Mennenee — 6.04.2025 https://m.edsoo.ru/00ada96e
YYEHBIH, IeIaroT U TPaXKIaHIH
DNEeKTPOOTPUIIATENEHOCTD
aTOMOB XUMHYECKHUX DJIEMEHTOB/ Bbubmoreka IIOK
58 Bcepoccuiickas mpoBepoyHas 18.04.2025 https://m.edsoo.ru/00adaab8
pabora
but6moreka IIOK
59 HMoHHas xumMudeckas CBs3b 23.04.2025 hitps://m.edsoo.ru/00adac34
KoBanenrtnas nonspHas Bubmmorexa LJOK
60 XUMIYECKas CBI3b 25.04.2025 https://m.edsoo.ru/00adaab8
KoBanenTHas HenomnsipHas bubmmoreka [IOK
o1 XUMHUYECKas CBSI3b 30.04.2025 https://m.edsoo.ru/00adaab9
but6moreka IIOK
62 C 07.05.2025
TEHCHD ORHCICHILE https://m.edsoo.ru/00adae28
OKUCIUTENBHO bubnmorexa LOK
63 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJILHBIC PEAKITUH 14.05.2025 76
S but6mmoreka [IOK
64 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEIHU 16.05.2025 76
65 KonTponbHas padora Ned o bubmuorexa [JOK
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TEMC «CTpOGHI/Ie aToMma.
XHUMHYECKasi CBI3bY

21.05.2025

https://m.edsoo.ru/00adb4
86

PesepBHrlit ypok. O60011eHIE

but6mmoreka [IOK

66 Y CHUCTEMAaTH3alUs 3HAHUI 1 23.05.2025 QSDS:/lm.edsoo.ru/OOadbS
but6mmoreka [IOK

P 7 )

67 C3CPBHBIH YPOK 0606meHe 1 https://m.edso0.ru/00ad9c
U CUCTEMAaTHU3alMs 3HaHUH 28.05.2025 b2
PesepBuelii ypok. O0001eHE bubmmorexa LIOK

68 P YPOK: mu 1 https://m.edsoo.ru/ff0d61c
U CUCTEMATHU3ALMS 3HAHUN 30.05.2025 5

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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9 KJIACC

KomnmdecTBo vacos DJeKTpOHHEIE
Ne Tema ypoka [ara usydeHus unpoie
/i Bcero KP 1P obpazoBaresbHbIe
pecypchl
Ilepuonuyaecknii 3aK0H. bubmmoreka 1HOK
1 Iepuoamyueckast CHCTEMA XMMHUIECKUX 1 04.09.2024 https://m.edso00.ru/0
snemenTos JI. . Menaeneena Oadb59e
3aKOHOMEPHOCTH B H3MEHEHUH Bubnuoteka [TOK
2 CBOWCTB XMMHYECKUX DJICMEHTOB 1 09.09.2024 https://m.edso00.ru/0
MEPBBIX TPEX TMEPHOJIOB 0adb6b6
Knaccudukanus 1 HOMEHKIATypa bubmmorexa LIOK
3 1 11.09.2024 https://m.edso0.ru/0
HEOPTraHUYECKUX BEIIECTB 0adb7e2
Bupl XuMU4eCcKOM CBSI3U U TUIIBI Bubmmorexa LIOK
4 . 1 16.09.2024 https://m.edso0.ru/0
KPHCTATHIECKUX PEIIETOK 0adbacé
KonTtponbnas padora Nel mo teme
5 «IloBTOpEHHE U yriayOieHne 3HaHUH 1 1 18.09.2024
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»
Knaccudukanus XUMHYECKUX peaKIui Bubmmorexa LIOK
6 1O PALIIHHEIM IpU3HAKAM 1 23.09.2024 https://m.edso00.ru/0
Oadbcb0
[lonsITHE O CKOPOCTH XUMHUYECKOM Bubmorexa [JOK
7 peakiyu. [ToHATHE O TOMOTCHHBIX U 1 25.09.2024 https://m.edso0.ru/0
TeTePOreHHBIX PEaKIUIX Oadbe9a
[ToHsATHE 0O XUMUYIECKOM PABHOBECHH.
DakTophl, BIUAIOIINE Har())KOpOCTB bubmmorexa LIOK
8 s 1 30.09.2024 https://m.edso0.ru/0
XUMUYECKOM PEAKIHUH U MOJIOKCHUE 0adc28e
XHUMHYECKOTO PaBHOBECHS
OKHCITUTETHHO-BOCCTAHOBUTEHHEIE brbmmorexa LIOK
9 peaki 1 02.10.2024 https://m.edso0.ru/0
Oadcade
Teopus 3AEKTPOTUTHUECKON bubnmnorexa [JOK
10 nucconuanui. CWIbHBIE U clia0bie 1 07.10.2024 https://m.edso0.ru/0
3EKTPOJIUTHI Oadcd68
bubnuoreka [IOK
11 WoHHBIE YpaBHEHHS PEAKITHI 1 09.10.2024 https://m.edso00.ru/0
0add448
XUMHYECKHE CBOMCTBA KUCIIOT U bu6mmoreka IIOK
12 OCHOBaHHI1 B CBETE MPEJICTaBICHUN 00 1 14.10.2024 https://m.edso0.ru/0
3EKTPONIUTHYCCKON THUCCOHAIINN 0add5d8
XUMHYECKHE CBOMCTBA COJICH B CBETE Bbu6bnunoreka [JOK
13 HpeCTaBICHHI 00 1 16.10.2024 https://m.edsoo.ru/0
JIIEKTPOINTHYECKOM JUCCONUAIINN 0add8hb2
bubnmnoreka [JOK
14 IMonsiTHe 0 THAPOIH3E Coeh 1 21.10.2024 https://m.edso0.ru/0
Oadd9d4
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O060011IeHIE U CHCTEMATU3AINAS

bubnmnoreka [IOK

15 N 23.10.2024 https://m.edso0.ru/0
Oaddd12
[pakTuueckas padora Ne 1. «Perenue bubmorexa LIOK
16 06.11.2024 https://m.edso0.ru/0
AKCIIEPUMEHTAIILHBIX 337124 0addbfa
KonTponbras padora No2 mo Teme bubmmorexa [IOK
17 «DIEKTPOTUTHIECKAS TACCOIMAIIHSL. 11.11.2024 https://m.edso00.ru/0
XUMHYECKHE PEAKIMH B PACTBOPAX)» OaddecO
OO0mrast XxapakTEepPUCTUKA TaJIOTEHOB. Bubnuoteka [TOK
18 XMMHUYECKHE CBOWCTBA Ha IIPUMEpE 13.11.2024 https://m.edso0.ru/0
xJIopa Oaddfe2
Xnoposogopoa. ConsiHast KUCIOTa, Bubmmorexa LJOK
19 XMMHYECKHE CBOMCTBA, MOJTyYCHHUE, 18.11.2024 https://m.edsoo.ru/0
NpUMCHEHHE Oadel04
IIpaxtraeckas padora Ne 2 o Teme bubmmoreka 1HOK
20 «ITomydeHune COMTHON KUCIOTHI, 20.11.2024 https://m.edso00.ru/0
U3y4eHUE €€ CBOMCTRY Oade348
Brruncnenns no ypaBHeHUSIM Bubmuorexa [JOK
21 XUMHUYECKUX PEAKIIHiA, €CIIU OJIUH U3 25.11.2024 https://m.edsoo.ru/0
peareHToB JaH B U30BITKE Oade488
OO011as XapaKTepUCTHKA IIEMEHTOB Bubmmorexa LIOK
22 VIA-rpymmsI 27.11.2024 https://m.edso0.ru/0
Oade64a
ATOTpONHEIE MOJAU(DUKALIUHN CEPBI. bubmmoreka [TOK
23 Haxosxaenue cepsl 1 €€ COeTMHEHNH B 02.12.2024 https://m.edsoo.ru/0
npupo/ie. XMMUYECKHE CBOMCTBA CEPBI Oade64a
CepoBoi0poJ1, cTpoeHHe, GU3NIecKue bubnmorewca LIOK
24 > ’ 04.12.2024 https://m.edso0.ru/0
U XMMUYECKHE CBOICTBa 0ade802
Oxcunbl cepbl. CepHas KUCIIOTA, bubmmoreka 1HOK
25 Gbu3nIecKre ¥ XUMHYECKHE CBOWCTBA, 09.12.2024 https://m.edso00.ru/0
pUMEHEHHE Oadea28
XUMUYECKHE PEAKLINH, JIEKAIIUE B
OCHOBE npOMLIHmi:HHoro criocoba BuGmiorexa LIOK
26 TIOMyHEHI CEPHOM KHTIOTH. 11.12.2024 https://m.eds00.ru/0
XuMHYeCcKOe 3arpsi3HeHHE
. Oadec8a
OKpY KaroIlei cpeibl COeTUHSHUSIMU
cephl
Brruncnenne MaccoBOM 107U BBIXO1a buomorexa [IOK
27 HPOYKTA peaKi 16.12.2024 https://m.edso0.ru/0
Oadec8a
28 : ’ 18.12.2024 https://m.edsoo.ru/0
B npvnpoz[e, (u3nUecKue U XUMHICCKUE Oadeeab
CBOWCTBA -
AMMmaK, ero pu3HIecKue u bubmmoreka 1HOK
29 XHUMHYECKHE CBOMCTBA, MOJIyYEHUE U 23.12.2024 https://m.edso00.ru/0

IIPUMEHECHHE

0adf004
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IIpaxtraeckas padora Ne 3 o Teme

bubnmnoreka [IOK

30 «ITomyueHne aMMHaKa, U3ydeHHe ero 25.12.2024 https://m.edso00.ru/0
CBOWCTBY» 0adf180
A3oTHas KUCIO0Ta, e€ (PU3HUYSCKUE U bubmmorexa LIOK
31 . 13.01.2025 https://m.edso0.ru/0
XUMHYECKUE CBOHCTBA 0adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPAITLHBIX bubmuoreka 1HOK
32 ynoopenuii. XUMHUECKOE 3arpA3HEHNE 15.01.2025 https://m.edso00.ru/0
OKPY’KarOIIEH CpeIbl COeTNHEHUIMM 0adf518
asora
®dochop. Oxcun hocdopa (V) u Bbubnmnoreka [JOK
33 (docdopHas KucnoTa, pU3NIECKHE U 20.01.2025 https://m.edso0.ru/0
XUMHUYECKUE CBOMCTBA, MOTyUEHNE Oadf68a
Hcnonb3oBanue (pocq)aTovB B Ka4eCcTBe BuGmiorexa LIOK
34 | MUHCPAIBHBIX yAOOpeHHiL 22.01.2025 https://m.eds00.ru/0
3arpsi3HEHHE PUPOJTHON CpeIIbI
Oadfc20
thocharamu
Yraepon, pacnpocTpaHeHHE B Bubnmnoreka [TOK
35 npupo/e, pU3nYecKre 1 XUMUIECKHE 27.01.2025 https://m.edso0.ru/0
CBOWCTBA Oadfd9c
Oxcupt yrnepo;[va, nX QU3MYECKUE U BuGmiorexa LIOK
36 | ACCIHE CROUCTED. 29.01.2025 https://m.eds00.ru/0
DKOJIOTHYECKHE MTPOOIIEMBI,
Oadfebe
cBsi3aHHbIe ¢ okcuaom yriepoaa (1V)
bubmuoreka LIOK
37 VYronbHast KHCIIOTa U €€ CONTn 03.02.2025 https://m.edso00.ru/0
0ae006¢
[IpakTrueckas padora Ne 4 o teme
"I'I[)onyquHe yrieKchoro rasa. bubaorexa LIOK
38 KasecTBenHas peakis 1a KapGomar- 05.03.2025 https://m.edso0.ru/0
" 0ae027e
HOH
IlepBoHavanbHBIE TOHATHS 00 Bubmoreka [JOK
39 OpPraHUYECKMX BEMIECTBAX KakK O 10.02.2025 https://m.edsoo.ru/0
COCIMHCHUSAX yIIIepoja 0ae054e
bubnunoreka LIOK
40 Kpemuwuii 1 ero coeuHeHus 12.02.2025 https://m.edso0.ru/0
02e080a
IIpaxtrueckas padora Ne 5. Pemenne BuGmorexa LIOK
41 BKCHepHEJeHTaHBHHX ST IO TEME 17.02.2025 https://m.edso00.ru/0
«BakHelIMe HeMeTaIbl U UX
0ae0bf2
COCITUHCHU D)
Kontponbnas padora Ne3 mo teme Bubmuorexa LJOK
42 «Baxuelime HeMETaTBl U UX 19.02.2025 https://m.edso00.ru/0
COETUHEHUS 0ae0el8
OO011as XapaKTepPUCTHKA XUMHUUECKUX BuGmiorexa LJOK
43 DHCMEHTOB 7 METALIOB. 24.02.2025 https://m.edso0.ru/0

Mertammueckas CBA3b U
METAJIJIMYCCKast KpI/ICTaJIJII/IT-IeCKaH

0ael03e
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pemérka. dusnyeckue cBONCTBA
METaJIOB

XUMHUYECKHUE CBOUCTBA METAJLIIOB.

bubmuoreka LIOK

44 DNEKTPOXUMHUUYECKUIT PsiJ 26.02.2025 https://m.edso0.ru/0
HAIPSDKEHUM METaJUIOB 0ael156
OO61mue crrocoOb! NOTyYeHHS
MeTauioB. CriaBel. BeraucieHus mo Bbu6bnuoreka [IOK
45 YPaBHEHUSAM XUMHUYCCKUAX PEaKInii, 03.03.2025 https://m.edso00.ru/0
€CJIM OJMH U3 PEareHTOB COACPIKUT 0ael156
IPUMECH
Bbubmuoreka LIOK
46 [TonsiTHe 0 KOPPO3UU METAIIIOB 05.03.2025 https://m.edso0.ru/0
0ael278
Bbubnunoreka [IOK
47 IlenounbIE METAIIIIBI 10.03.2025 https://m.edso0.ru/0
Oael4b2
Oxcuibl ¥ TUAPOKCHUIIBI HATPUS U Brbmmorexa LIOK
48 - 12.03.2025 https://m.edso00.ru/0
0ael4b2
bu6bnunoreka IIOK
g9 | [HlenouHOEMEIBIbLE METALTE - 17.03.2025 https://m.eds00.ru/0
Kb U MarHHWM 0261568
bubnunoreka [IOK
50 Baxxuneiine coeqMHEHNs KanbLus 19.03.2025 https://m.edsoo.ru/0
Oael5e8
51 0606uuleHI/Ie U CUCTEMaTH3aIHs 02.04.2025
3HAHMH
JKécTtkocTh BOIBI U CITOCOOBI €8 bubmorexa I[IOK
52 07.04.2025 https://m.edsoo.ru/0
yCTpaHEeHHUs 0261836
IIpaxtrueckas padora Ne 6 o Teme bubnunoreka [JOK
53 "YKECTKOCTh BOJIBI ¥ METOMBI €€ 09.04.2025 https://m.edsoo.ru/0
ycTpaHeHus" Oaelae8
Bbubmuoreka LIOK
54 ATIOMUAHWH 14.04.2025 https://m.edso00.ru/0
Oaelc64
AMdoTepHbIC CBOHCTBA OKCHAA U Bubmmorexa LIOK
55 FHpOKCHAA 16.04.2025 https://m.eds00.ru/0
Oaelc64
Bbubmnoreka IIOK
56 Kemneso 21.04.2025 https://m.edso00.ru/0
Oaeld86
Oxcuipl, THAPOKCHUIIBI U COJIH JKeJe3a bubmorexa LIOK
57 (1) n nce,JIe3a a1 23.04.2025 https://m.edso0.ru/0
0ae35e6
58 O606I{ICHI/IE W CHCTeMaTH3aIus 98.04.2025
3HAHMH
59 [IpakTrueckas padora Ne 7. Pemienue 30.04.2025 Bubnunoreka [TOK

OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC

https://m.edsoo.ru/0
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https://m.edsoo.ru/00ae1ae8
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae3de8

«BakHenmue MeTamIbl 1 UX
COEIUHEHUS

Oae3de8

Brruucnenus o ypaBHEHUSIM
XUMHYECKUX PEAKIIHiA, €CIIU OJIUH U3
peareHToB JiaH B U30BITKE UITH

bu6mmnoreka LIOK

60 1 05.05.2025 https://m.edsoo.ru/0
CO,Z[ep)KI/IT HpI/IMCCI/I. BBI"II/ICJ'IGHI/ISI
N 0ael750
MacCcCOBOM J0OJIM BbIXOJa r[po,uyKTa
peakuuu
61 O606I{ICHI/IE A CUCTEMaTH3aIs 1 07.05.2025
3HAHUU
KonTponbhas pabota Ne4 o teme
62 «Baxkuen1ne MeTauibl U UX 1 12.05.2025
COCANHCHUS)
BemectBa 1 MaTepuainl B buGmorexa [IOK
63 - 141ep 1 14.05.2025 | https://m.edsoo.ru
IIOBCE€AHCBHOU XU3HU YCJIOBCKA /00&63f50
XHUMHYECKOE 3arps3HeHU bubamorexa LOK
64 ok maif_) O:;C i ;e © 1 19.05.2025 https://m.edsoo.ru
PYRAIOMmEn cpelt /0024270
Ponp xuMuu B penieHun bubmorexa LHOK
65 B mfn - 1 21.05.2025 | https://m.edsoo.ru
JrooTHHeC pobIIe /00ae4270
bubmuoreka [JOK
P 7 )
66 Cezegmfmgzp“ 30506?““6 1 1 26.05.2025 | https:/m.edsoo.ru
HCTCMaTHnu s 3HAHUHAN
H /00ae0d0a
bu6mmorexa [IOK
P 7 . 0000
67 CezezBI:’mSZpOKS ao ?leHHe " 1 28.05.2025 https://m.edsoo.ru
HCTEeMATU3aLMA 3HAHUI
t /00adb33c
Pese i ypok. O0001IeHHE Bubmiorexa LIOK
BHBIN . HHUC U
68 CI/ICTIe)MaTI/IL?»Zp s 3HaHHI;Jl 1 https://m.edsoo.ru
t /00ad9ch?2
OBHIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME
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YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET






