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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1mo XMMHHM Ha YpOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMs COCTaBJIeHA Ha
OCHOBE TpeOOBaHWH K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENbHOMN MPOrpaMMBI
OCHOBHOTrO o011ero odpazoBanus, npejacrasieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE
denepanbHOil paboyeil MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPENOaBaHMUs
ydyeOHOro nmpeameTa «XuMHUsS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoi
denepanuu.

[Iporpamma mo xumuu Ia€T NpeaCcTaBICHHUE O ENsIX, O0IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS U Pa3BUTHUS 00YUYaIOIIMXCS CPEICTBAMU YUeOHOTO MpeIMeTa, YCTaHABIUBAET
00sA3aTeNIbHOE MPEIMETHOE COJAEpKaHHUE, IMPEAYCMAaTPUBAET pACHpPENEICHUE €ro Io
KJlaccaM U CTPYKTYPHUPOBAHHE T10 pa3/ieiaM U TeEMaM MPOTrPaMMBI TI0 XUMHUH, OTIPEIEIsIeT
KOJIMYECTBEHHbIE W KA4YE€CTBEHHBIC XapaKTEPUCTUKH COJAEPKAHHS, PEKOMEHIYEMYIO
MOCNIE/IOBATENILHOCTh ~ W3YYEHHS  XUMHUM € Y4€TOM  MEXIIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro IMpoliecca, BO3PacTHBIX OCOOEHHOCTEH
0o0y4JarImuxcs, OmnpeeNsieT BO3MOXKHOCTH TpeaMeTa JJis pean3alui TpeOoBaHWM K
pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOW MPOTrpaMMbl HA YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHusl, a TaKKe TpeOOBaHUM K pe3yibTaTaM OOy4YEHHS] XUMUU HAa YPOBHE
HeNiell M3Y4eHUs MpeJMETa U OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIHFHOW NIEATEIHHOCTH
00y4aroIerocst Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUS.

3HaHWEe XUMHUU CIY)XHT OCHOBOM g (OPMHPOBAHUS MHUPOBO33PECHUS
00ydJaromerocs, €ro MpeACTaBICHUH O MAaTepUAILHOM €IWHCTBE MHpA, BAXHYIO POIb
urparT GopMupyeMble XUMHEH MPECTABICHHSI O B3aUMOINPEBPAIEHUIX YHEPTUU U 00
HBOJIIOIMK BEHIECTB B MPHUPOJIE, O MYTIX PEHICHHs TII0OaTbHBIX MPOOIEM YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPreTUYECKOM, MHUIIEBOM M HIKOJIOTHYECKOU
0e30macHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaju3alii BO3MOXKHOCTEH I caMOpa3BUTHS U (HOPMUPOBAHUS
KYJIBTYpBI JUYHOCTH, €€ 001IeH U (yHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH
oOyyarommxcsi, = HaBBIKOB ~ HUX  CaMOCTOSITENIbHOM  y4yeOHOW  JIeATeNbHOCTH,
OKCTICPUMEHTAIFHBIX W HWCCIIEJIOBATENbCKMX  YMEHHH, HEOOXOAMMBIX Kak B
TIOBCETHEBHOM XKM3HH, TaK ¥ B MPO(PECCHOHATEHON IS TETFHOCTH;

3HaKOMHUT CO CHEHU(HUKOM HAy4dHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI
[EJIOCTHOTO B3IJIsa Ha €AMHCTBO HPUPOJBI M YeNOBEKa, SBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YUYaOIUXCS;

crocoOcTByeT (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HayYHBIM 3HaHUSAM, K TPUPOJE, K UYEIOBEKY, BHOCUT CBOH BKJIaJ B HKOJOTHYECKOE
obpazoBaHue 00yJaIOIIUXCA.

JlaHHbIC HampaBJIeHUS B OOYYCHHHM XHWMHU OOCCIICUMBAIOTCS CHEIHM(PHUKON
coJiepKaHusl y4eOHOTo MpeaIMeTa, KOTOPBIM SBIISETCS MeIarornuecku aJarnTUPOBAaHHBIM
oTpakeHHueM 0a30BOM HAyKH XUMHUH Ha ONPeIeIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUSI OPHEHTUPOBAaH Ha
OCBOEHHE OOYYalOIIMMHUCS CHCTEMBI IE€PBOHAYAIBHBIX TIOHATUH XWUMHUH, OCHOB
HEOPraHW4eCKONH XMMHUU U HEKOTOPHIX OTAEIbHBIX 3HAUYMMBIX MOHATUN OpPraHUYECKOU
XUMHH.

CrtpykTypa colep)kaHUS TpOTpaMMbl MO XUMHH C(QOpPMHpPOBaHA Ha OCHOBE
CHCTEMHOTO ToX0/a K € n3ydennto. ConepkaHue CKIaIbIBACTCA U3 CUCTEMBI MTOHITHI



0 XUMHUYECKOM 3JIEMEHTE U BEUIECTBE M CHCTEMBI IIOHATUI 0 XuMu4eckoi peakiuu. Obe
3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 IPHUHILMILY MOCIEAOBATEIBHOIO Pa3BUTHUS
3HaHWW HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona /. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUHU aTOMA U XMMHUYECKOU CBSI3U;

— MPEJCTaBICHUIN 00 3JEKTPOJUTUUECKON TUCCOLMALINY BELIECTB B PaCTBOpax.

TeopeTndeckue 3HaHUS pacCMaTPUBAIOTCA HA OCHOBE AMIIMPUYECKH MOJYYEHHBIX
Y OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO YPOBHS K IPYroMy,
BBINONHASA (YHKUMHM OOBSCHEHUS U TNPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MO>KHOCTEH IIPAKTUYECKOTO IPUMEHEHUS U TIOJIYyUEHUS N3Y4aEMBbIX BEIIECTB.

OcBoeHue nporpamMmsl 0 XMMUU CHOCOOCTBYET (POPMUPOBAHUIO IPECTABICHUS
0 XMMHYECKOM COCTaBJLIIOLIEH HAy4YHOM KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOU
IPUPOJIBI, IEHHOCTHOTO OTHOLLIEHUS K HAYYHOMY 3HAHUIO U METOJaM ITI0O3HAHUsS B HayKe.
W3yuenue XuMUM NMPOUCXOJUT C MPUBJICUEHUEM 3HAHUM U3 paHee M3YYEHHBIX y4eOHBIX
npeameToB: «Okpyxaromui Mup», «buomorus. 5—7 knacce» u «Pusnka. 7 Kiaace».

[Ipn u3yyeHun XUMHHM MPOUCXOAUT (HOPMHPOBAHME 3HAHUN OCHOB XMMHYECKOU
HayKM Kak o0OJaCTM COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTUYECKOW JIeATEIbHOCTU
YyeJoBeKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYphl. 3agada y4eOHOIo
npeIMeTra COCTOUT B (OPMUPOBAHUM CHUCTEMbl XMMHMUYECKMX 3HAHMM — Ba)KHEHIIMX
(GakToB, MOHATHUN, 3aKOHOB WU TEOPETHUYECKUX IIOJIOKEHUH, IOCTYHHBIX 0000IIEHUIt
MHUPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B NMPHUOOIIEHWH K HAyYHBIM METOJAaM
MO3HAHUS TpPH H3YyYEHUU BEUIECTB M XUMHUYECKUX peakuuid, B (HopMHUpOBaHUU U
Pa3BUTHM TO3HABATENbHBIX YMEHUI M HMX MPUMEHEHUH B Yy4eOHO-IIO3HABATEIHHOU U
y4eOHO-UCCIEA0BATEIBLCKON JAESITEIbBHOCTH, OCBOEHUHU TIPABHII 0€30MacHOr0 O0paIieHus
C BElIECTBaMH B [IOBCEIHEBHOM KHU3HU.

[Ipn u3ydyeHMH XUMHU Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs Ba)KHOE
3Ha4YeHHE NPUOOpeNn TaKue LeH, KaK:

— (opMupOBaHME MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHMI0, COTPYJHHYECTBY, CAMOCTOSATEIbHOMY NPHUHATUIO  PELICHUH,
CIOCOOHOM aanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HHU;

— HaIlpaBJIEHHOCTh O0yUYEHHUsI Ha CUCTEMATHYECKOE MPUOOIIEHNE 00yUYarouXCs K
CaMOCTOSITEIbHOM IMO3HABATEIBHOM JI€ATEIBbHOCTH, HAyYHBIM METOJaM IIO3HaHUS,
(GOPMHUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

— olecrieyeHne YCIOBHM, CHOCOOCTBYIOIMIMX MPUOOPETEHUIO O0YUYaIOUMMHUCS
OMbITa Pa3HOOOPA3HON AEATETbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HaBBIKOB
(KJTFOYEBBIX KOMIIETEHIIMI), IMEIOIINX YHUBEPCAIBLHOE 3HAUYEHUE JJI PA3IMUYHBIX BUIOB
NESATENBHOCTH;

— ¢dopmupoBanue oOmied  (YHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHCJI€ YMEHUN OOBACHATh M OLIEHHWBATH SIBJICHHUS OKPYXKAIOLIETO
MHUpPa, UCHOJIb3Yys 3HAHMS U OMbIT, IMOJTYYEHHBIE NIPU U3YyYEHUU XHUMHHU, IPUMEHSATh HUX
IpU PELICHUH MPOOIJIeM B TTOBCEAHEBHOM KU3HH U TPYIOBOU JESITEILHOCTH;

— (opMupoBaHue y 0Oydarommxcs T'YMaHUCTUYECKHX OTHOIICHWU, MOHUMAHUS
LHEHHOCTH XHWMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMUYECKH 1Ie1eco00pa3Horo
NOBEJICHUS B OBITY M TPYJOBOU AESATEIHLHOCTH B IIENISAX COXPAHEHUS CBOETO 370POBbS U
OKPYXKaroIIEH MTPUPOAHON CPELBI;



— pa3BUTHE MOTHBallUM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCITUTAaHHIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUYCCKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOGUIIS U HAMMPABICHHOCTH JaTbHEHIIIEro 00yueHus.

OO6miee yncno 4acoB, OTBEAEHHBIX NJI M3YyYEHUS XMMHUHM HA YPOBHE OCHOBHOTO
obirero obpaszoBanus, cocrapiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIETIO),
B 9 kacce — 68 yacoB (2 yaca B HEJIEINIO).

COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHavanbHbIe XMMHYECKHE TIOHATHS

[IpenmeT xumMun. Posib XuMHM B )KU3HU YEIIOBEKA. XMMHS B CUCTEME HayK. Tena u
BeniecTBa. OU3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHie BemiecTB. [lonsaTue o
METOJIaX MO3HaHMs B XUMUHU. YucThie BemecTBa U cMecu. CriocoObl pa3ieieHust CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U cl0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckass ¢dopmyna. BaneHTHOCTh aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTenbHass aroMHass Macca. OTHOCHUTeNbHas
MOJIEKYJIsIpHast Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KomnuectBo BemecTtBa. Moisib. MousipHass macca. B3anMOCBSI3b  KOJIMYECTBa,
MacChl ¥ YHUCJIa CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo popmynaM XUMHUYECKUX
COCIMHEHUM.

duznyeckue M XUMHYECKHE SIBIIEHUS. XHUMHUYECKas peakuus U e€ NpU3HaKu.
3aKOH COXpaHEHHs MacChl BellecTB. XuMHUYeckue ypaBHeHus. Kiaccudukarus
XUMUYECKUX PeaKIUi (COeAMHEHNS, Pa3I0OKEHHs, 3aMELIeHNs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCyA0H, IpaBWiaMu paboThl B J1ab0OpaTopuu u
npuémMamu oOpaimieHust ¢ J1abopaTopHBIM O00OpYIOBaHUEM, H3yYEHHUE W ONMUCAHUE
(U3UYECKUX CBOMCTB 00pa3I0OB HEOPTraHWUYECKUX BEIIECTB, HAOMIOACHHE (U3HUUECKUX
(maBJIeHUE BOCKA, TastHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHACHCALIUS
BOAbI) M XUMHYECKMX (FOpEHHE CBEYH, IPOKAIMBAaHUE MEIHOW IPOBOJIOKHU,
B3aMMOJICHCTBUE Mella C KHUCIOTOM) SIBJIICHWN, HAONIOJEHUE U OINHCAHHUE NPU3HAKOB
NPOTEeKaHWsd XUMHMYECKHX peakuuil (pa3jo’KeHue caxapa, B3aUMOJEWUCTBHE CEpHOU
KHUCTIOTBI C XJIOpUAOM Oapusi, pasioxkeHue rugpokcuna menu (ll) mpu narpeBanuw,
B3aMMO/ICHCTBUE Kele3a ¢ pacTBopoM conu Meau (1), u3ydenue crnocoOoB paszaeneHus
cMecedl: ¢ TIOMOLIbI0 MAarHuTa, (QUIbTPOBAHUE, BbIAPUBAHUE, JTUCTUILIALUA,
xpomaTtorpadusi, MpOBEJICHUE OYUCTKU TOBAPEHHOW COJM, HAOJIOJEHHWE M OINHCAaHUE
pE3yJIbTaTOB IPOBENCHUS OIbITA, WIIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAaccChl,
CO37aHKE MOJENIEN MOJIEKYJ (IIAPOCTEPIKHEBBIX ).

Baxkueine npeacTraBuTe I HEOPraHMYECKHUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — sneMeHT M mpocToe
BemiecTBO. HaxoxaeHue Kuciopoaa B mpupojae, Gpu3nyecKkue M XUMHUYECKUE CBOWCTBA
(peaxiuu ropenusi). Oxcunspl. [Ipumenenue kucinopoaa. CriocoObl MOMYYEHUsT KUCTOPOIa
B jaboparopuu M mpomblluieHHOCTH. KpyroBopor kucimopoaa B mpupone. O30H —
AJUIOTPONHAsE MOAU(DUKAIHS KHCIOPOIA.

TennoBoit 3¢pPexT XuMHIECKON peakIiy, TePMOXUMUYECKUE yPaBHEHHS, IK30- U
AHAOTEPMHUECKHE peakuru. TOMINBO: yroiab U MeTaH. 3arps3HeHHe BO3/1yXa, yCUIICHHE
napHUKOBOTO 3¢ (eKTa, pa3pymeHne 030HOBOTO CIIOA.



Bonopon — snemeHT M mpocroe BemecTBo. HaxoxxaeHue Bogopoja B IMPUPOJE,
dbusznueckue U XMMHUUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI moiyueHus. Kuciotsl u
COJIH.

Mosnsipabliii 006EM Ta30B. Pacu€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoucTBa BoAbl. Boga kak pactBopurens. PactBopsl. HacelieHHbIe U
HEHACBHIIIEHHbIE pacTBOPHI. PacTBOPUMOCTH BellleCcTB B BoJe. MaccoBas /10151 BELIECTBA B
pacTBope. XuMuueckue cBoicTBa Bojbl. OcHOBaHus. Poiib pacTBOpOB B MpuUpOAE U B
JKU3HU 4denoBeka. KpyroBopot Boabl B mpupoje. 3arps3HeHue NpupoAaHbIX Bod. OxpaHa
Y OYHUCTKA IPUPOIHBIX BOI.

Knaccudukaruss Heopranmueckux coenuHeHudt. Oxcuabl.  Kiaccudukarms
OKCHU/IOB: coJieoOpa3yromme (ocHOBHBIE, KHUCJIOTHBIE, amdoTepHBbIC) u
HeconieoOpazytone. HoMmenknatypa okcunoB. @u3nyeckue U XUMUYECKHE CBOMCTBA
okcu0B. [lonyuenue okcuioB.

OcnoBanus. Kimaccudukarus ocHOBaHUM: MIENIOYU U HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBaHuil. Pu3MyecKMe U XHUMHYECKHME CBOMCTBA OCHOBAHUM.
[TosmyyeHne OCHOBaHUU.

Kucnorsl. Kiaccuduxanmus kucinor. Homenknatypa kucnor. ®usznueckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHOocTH MeTtamuioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comu. Homenknarypa cosneil. @u3nuecKkue MW XUMUYECKHE CBOMCTBA COJEH.
[Tonyuenue cosneil.

['eneTnyeckast cBsi3b MEXAY KJIaCCAMU HEOPTAaHUYECKUX COECUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEACIICHUE COACPKAHMUSI KHUCIOpPOJA B BO3IyXeE, IOJIyYCHHE,
coOupaHue, pacno3HaBaHWE€ W HU3Y4YEHHME CBOWCTB KHUCIOpOJa, HaOI0JeHue
B3aUMOJICIICTBUS BELIECTB C KUCIOPOJOM U YCJIOBHUS BOSHUKHOBEHUS U MPEKpPAICHUS
ropeHus (moskapa), O3HAKOMJICHHE C OOpa3llaMH OKCHUIOB W OIMCAaHWE WX CBOWCTB,
MoJIydeHue, COOMpaHue, paclo3HABaHHE W HU3Y4YEHUE CBOMCTB BojJopoaa (TopeHue),
B3aumojieiicteue Bojgopoaa ¢ okcuaomM wmeau (ll)  (Bo3MOXKHO wUCHOIB30BaHUE
BUJICOMATEpUANIOB), HAOIIOJeHHE O00paslloB BEHIECTB  KOJUYECTBOM |  MOIb,
HCCTIEIOBaHUE OCOOCHHOCTEH PpacTBOPEHHUS BEIIECTB C PA3IUYHOM PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JIEN PAaCTBOPEHHOTO BEIIECTBA,
B3aUMOJEICTBHUE BOJAbI C METAJJIAaMU (HATPUEM U KaJlbLIUEeM) (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIEIOBAaHUE OOpa3I0OB HEOPTraHMYECKHX BEHIECTB PA3IUYHBIX
KJIACCOB, HAOJIOJICHHE W3MEHEHHUS OKPAaCKM HHJIUKATOPOB B pPacTBOpaxX KHUCIOT U
Hiesoue, n3yueHue B3aumojencTeus okcuaa Meau (1) ¢ pactBopom cepHOl KUCIIOTHI,
KHCJIOT ¢ METAJUIaMU, PEaKIIMi HEUTPAIU3ALIAH, ITI0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHEHUE OJHOTO METaJUIa JPYTUM M3 PacTBOPA COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHeime kiiacchl HEOPraHUYECKUX COCTMHEHUI.

Ilepuoanueckuii 3axkon u Ilepuoanyeckasi cucreMa XUMHYECKHX IJIEMEHTOB
. WU. MenpeaeeBa. CtpoeHue aroMoB. XUMHYeCKasi CBA3b. OKHCIMTEILHO-
BOCCTAHOBHTE/IbHbIE PEeAKIIUN

[TepBbie MOMBITKN KIaCCHU(PUKANNNA XUMHUYECKUX 31eMeHTOB. [loHsTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIETOUYHO3EMEIbHBIE METAJIJIbI, TAJOTE€HbI, UHEPTHHIE
rasbl). DJI€MEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIC OKCUJIBI U THAPOKCHIBI.

Ilepuonnuecknii 3akoH. Ilepuoguyeckas cucrema xuMu4eckux aneMeHros /Jl. U.
MenneneeBa. KopoTtkomepuongnas wu anuHHONepuoaHas ¢opmel [lepuonnyeckoit



cucreMbl xuMuueckux uiemeHToB /. . Menneneesa. Ilepuons! u rpynnel. @u3ndeckui
CMBICII IOPSIKOBOTO HOMEPA, HOMEPOB INEPUOA U IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTtomHbIX szep. M3orombl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMoB NepBbIX 20 XuMuyeckux aneMeHToB llepmonnueckoit
cuctemsl J[. M. MennaeneeBa. XapakTepUCTHKAa XUMHUYECKOIO JJIEMEHTA II0 €ro
nonoxenuto B [lepuonnueckoit cucreme 1. . Meneneena.

3aKOHOMEpPHOCTH M3MEHEHHs pajadyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAJNINYECKUX U HEMETAJUINYECKHUX CBOMCTB M0 IPYyIIaM U IIEPUOIAM.

3nauenue llepuognueckoro 3axkoHa u Ilepuoaudeckoil CHUCTEMBI XUMHUYECKUX
AJIIEMEHTOB JJIs pa3BUTHs HAYKU U IpakTuku. J[. 1. MeHnneneeB — yd€HbIN U IPaKJaHUH.

Xumuueckas cBsA3b. KoBaneHTHass (MOJSpHAsT W HENOJIApHAsi)  CBA3b.
DIEKTPOOTPHULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp okxucieHnsd. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. lIponeccs
OKHCJICHUS U BOCCTAHOBJICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpas3IoB BEIIECTB METANIOB M HEMETAUIOB, B3aHMOJCHCTBUE
TUAPOKCUAA LHMHKA C pPAcTBOPAMM KHUCIOT M IIEJIOYEH, IIPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUuil (ropeHue,
peaKLuu Pa3I0KEHHUS, COETUHEHUS).

Meostcnpeomemmoie cea3u

Peanmu3anuss MeXnpenMETHBIX CBA3€H MNpPH M3YYEHMH XMMHM B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHATHH, TaK
U TOHATHUM, SIBISIIOIIMXCA CHCTEMHBIMU JUISI OTHEJIBHBIX IPEIMETOB E€CTECTBEHHO-
Hay4HOTO IUKJIA.

OO011re ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHBINA (DaKT, TUIOTE3a, TEOPUS, 3aKOH,
aHamu3, CHUHTE3, Kilaccu(puKauus, TIEepUOJUYHOCTb, HAOIIOJACHNUE, DSKCIIEPHUMEHT,
MOJCIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJIICHUE.

®usnka: mMaTepus, aToM, dJEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIWJ, HU30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUHA 3apsj]l, BELIECTBO, TeNo, O0BEM,
arperaTHO€ COCTOSIHHE BEIECTBa, Ia3, (M3NYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUs,
KOCMOC, TUTaHETHI, 3BE311b1, COonHIE.

buonorus: doTocunTes, apixanue, 6uocdepa.

I'eorpadusi: armocdepa, runpocdepa, MUHEpanbl, TOPHBIE MOPOABI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYECKas peaKI U

Ilepnognueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux siemeHTos 1. M.
MenpneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX
AJIIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJMs, KAIBLMSA U UX COCUHEHUI B COOTBETCTBUU C
IIOJIOXKEHUEM DJIEMEHTOB B [leproanueckoi cuctemMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XHMHUYECKOM CBS3U. THIBI KPUCTAIUIMYECKHX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKA U BUJIA
XUMHYECKOU CBSI3H.

Knaccudukamus u HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCIMHEHUH,
T€HETUYECKasl CBSI3b HEOPTaHNYECKUX BEIIECTB.



Krnaccudukanusi XuMUYeCKUX peakiuii 1Mo Pa3IuYHBIM IpU3HAKaM (TI0 YHCITy H
COCTaBYy Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 W3MEHEHHIO
CTENEHEN OKUCIEHUS XUMUYECKHUX JJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTajan3aTopa). JK30- U S3HI0TEPMHUUYECKHUE PEAKLIUU, TEPMOXUMHUECKHE YPABHEHUS.

[TonsiTue o ckopocTH XuMHueckod peakuuu. [loHsTHe 00 00paTUMBIX u
HEOOpaTUMBIX XUMHUYECKUX peakuuax. [loHATHE O TOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusax. Ilondarue o karanuze. [loHsTme o xumuueckoMm paBHOBecHH. DakTopsl,
BIIMSIOIINE HA CKOPOCTh XUMHUYECKOM PEAKIIUU U MOJOKEHUE XUMUUECKOTO PABHOBECHS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakiuu, 3IEKTPOHHBIM OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHON peakiuuu. COCTaBIIE€HUE YpaBHEHHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI C HUCIIONIB30BAHUEM METO]IA JIEKTPOHHOTrO OajaHca.

Teopust 3IEKTPOIIUTHYECKON OUCCOLUMALMM. DIJIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Kartvonbsl, aHuOHbl. MexaHuU3M JAUCCOLMAIMU BEIIECTB C pa3JIMYHBIMU BHUAAMHU
xuMuyeckoi cBsizu. Ctenenpb aucconuanuu. CUiIbHBIE U ClIa0ble SJIEKTPOIUTHI.

Peakunn monHoro obmeHa. YCIIOBUSI NMPOTEKAaHUS pPEaKIMid HOHHOTO OOMEHa,
MIOJIHBbIE U COKpalI€HHbIE HOHHBIE YpaBHEHUs peakuuil. CBOICTBAa KUCIOT, OCHOBaHUHN U
cojiel B CBETE NIPEJCTaBIECHUN 00 AIEKTpOJIUTHYECKOW aucconumanuu. KauectBeHHbIE
peakuuu Ha HoHBI. [loHsATHE O TUApONIN3E COoNeil.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYEeCKUX
BEILIECTB — METAJUIOB U HEMETaUIOB (rpaduTa M ajamasa), CI0KHBIX BEHIECTB (XJIOpUIa
HATpHsl), UCCIENOBAHNE 3aBUCUMOCTU CKOPOCTH XMMHYECKON pEaKIuu OT BO3JAEHCTBHS
pa3auYHbIX (AKTOPOB, HKCCIEIOBAHHE AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOLUAUU KUCIIOT, IIeJIoYe U coseid (BO3MOKHO HCIIOJIb30BAaHHE BHUIEO
MaTEepUaJIOB), MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIUN
MOHHOTO 0OMeHa (0O0pa3oBaHME OCa/Ka, BhIIEICHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peakuuu pas3ioKeHUs, COCIUHEHHs), PpacllO3HABAHME HEOPTraHWYECKUX BEIECTB C
MOMOIIIbI0 KAU€CTBEHHBIX PEAKIINI HAa MOHBI, PEIICHUE YKCIIEPUMEHTAIIbHBIX 3a]1a4.

Hemertannbl u ux coeuHeHUA

OO6mias  xapakTtepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne U pU3nyecKkue CBOMCTBA MPOCTHIX BEILIECTB
— rajoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMeEpe XJIopa (B3aUMOJECHCTBUE C METAIIIAMU,
HEeMeTalulaMu, 1ienoyamu). XnopoBoaopoa. ColisiHas KUCIOTa, XUMHUYECKHE CBOMCTBA,
noJiyueHue, npuMeHenue. JleiicTBue Xjopa U XJIOpOBOJOPOJAa Ha OPraHM3M YeJIOBEKa.
Baxuenme XJOpuapl U UX HAX0XKICHUE B IPUPO/IE.

OOmass xapakrepuctuka »31meMeHTOB VIA-rpynmel. OcoOeHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIE cTeNeHU okucieHuss. CTpoeHue u Gpuandeckue CBOMCTBA MPOCTHIX
BEUIECTB — KHUCJIOpOJa MU cepbl. AIJIOTPONHBbIE MOAM(PHUKALMU KHUCIOPOAa U CEPBHI.
Xumuueckue cBoiicTBa cepbl. CepoBOOpOM, CTpOEHHUE, (PU3MYECKUE U XUMHUYECKHE
cBoiicTBa. OKCHIBI Cepbl Kak MPEACTaBUTEIM KUCIOTHBIX OKCHUIOB. CepHas KHCIIOTa,
dusznueckue U XUMHUYECKHE CBOMCTBa (OOIIMEe Kak MpeJCTaBUTENs Kilacca KUCIOT U
cnenuduueckue). XUMHUECKUE PEaKIUH, JIekKAIIUe B OCHOBE MPOMBIIINIEHHOTO crioco0a
NOJIy4eHUs cepHOM Kuciaotel. IIpuMeneHnne cepHoil kucnotel. Coln CepHOW KHUCIIOTHI,
KaueCTBEHHasi peakuuss Ha cynbpar-uoH. HaxoxxaeHue cepbl U €€ COCIMHEHH B
npupoae. XHUMHYECKOE 3arps3HeHHe OKpYXKarouleil cpenbl COeIMHEHUSIMH CEpbl
(KUCIIOTHBIE OK/H, 3arPA3HEHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €r0 MPEIOTBPAILEHUS.



OOmas xapakrepuctuka d1eMeHTOB VA-Tpymmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEINEHU OKHCIEHUA. A30T, pacupoCTpaHEHHE B IPUPOJE,
¢usznueckne U Xxumuueckue cporctBa. KpyroBopor a3ora B mpupone. AMMHAK, €O
¢u3nyeckue U XMMHUYECKHE CBOMCTBA, MOJydYyeHUE U npuMeHeHue. Colu aMMOHHMS, UX
¢u3nyeckrue U XMMHUYECKUE CBOWCTBA, MpuUMeHeHHe. KadecTBeHHas peaklys Ha HOHBI
aMMOHHS. A30THas KHCIIOTa, €€ ToJydeHHue, (U3NYecKue M XMMHYECKUE CBONCTBA
(oOmme kak mpeAcTaBUTENs Kiacca KUCIOT u crnenuduueckue). Mcnonb3oBaHue
HUTPAaTOB M COJIEH aMMOHHMS B KayecTBE MUHEpAIbHbIX yH0OpeHHH. XHUMHUYEecKoe
3arpsA3HEHHUE OKPY)KaloIleld cpeabl COEJUHEHMSAMU a30Ta (KHUCIOTHBIE  JOXKIH,
3arpsi3HEHUE BO31yXa, MOuYBbl U BOAOEMOB). dDochop, amnoTponHble MoaAUUKATUU
docdopa, pusnyeckue nm xumuueckue cpoiictBa. Oxcun gocdopa (V) u ochopnas
KHCIIO0Ta, (pr3nuecKkue U XuMU4ecKue cBoicTBa, noiaydyenue. Mcnonb3oBanue ¢pocdaros B
Ka4ecTBE MUHEPAIbHBIX YI0OPEHUI.

Oo6mas xapakrepuctuka sneMeHToB |VA-rpynnsl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIC CTENEHU OKHUCICHMS. YTJIEpOoJa, aUIOTPOIHble MOAU(DUKAINH,
pacrpocTpaHeHue B Mpupojae, (U3NYecKue M XUMHUYECKHE CBOWCTBA. AJcopOuus.
KpyroBopot yrinepona B mpupoge. Okcuabl yriaepoaa, UX (U3HYECKHE U XUMUYECKUE
CBOICTBA, JIEHCTBUE HA JKUBbIE OPTaHU3MBI, MTOJIYYEHUE U MPUMEHEHHE. DKOJOTUYECKUE
npobJemMbl, cBsi3aHHbIE ¢ OKcuaoM yriepoaa (1V), rumoresa riobalbHOrO MOTEIICHUS
KJIMMaTa, MapHUKOBBIA 3P¢eKkT. YroipHas KHcCIOTa U €€ CONMu, UX (U3NUYECKUE U
XUMHUYECKHE CBOMCTBA, MOJyYeHHEe U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COEIUHEHUSX
yraepoga (MeTaH, 3TaH, STWJIEH, AlETHJIEH, 3TaHOJ, TJIULEPHUH, YKCYCHas KHCIIOTA).
[TpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB (yroJib, MPUPOAHBIN ra3, HEPThH), MPOTYKTH UX
nepepaboTku (OCH3UH), HX POJIb B OBITY U MPOMBINIIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKU
BaKHBIX BEILIECTBAX: JKHUpaX, OeNKax, yrieBojax — M HX POJU B KU3HMU YEJOBEKa.
MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHMUECKUX COEIMHEHUN.

Kpemuuii, ero ¢uszudeckre u XMUMUYECKAE CBOMCTBA, MOJIYYCHUE U NMPUMEHEHUE.
Coenunenus kpemHusi B npupoje. O0mue npencrabienus 06 okcuae kpemaus (1V) u
KpeMHUeBOl kuciore. CWIMKaThl, UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiimme crpouTenbHble MaTepuanbl:  KepaMUKa, CTEKJIO, IEMEHT, OeTOH,
xene300eTon. [IpoGnempl 6€30MacHOTO MCMOIB30BAHUS CTPOUTENHHBIX MaTEepHAIOB B
IMOBCEIHEBHOM KU3HU.

Xumuyeckuii IKcnepumennt .

M3y4YeHHe OOpa3I0OB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCJIOTHI,
NPOBEJICHNE KAaYeCTBEHHBIX peakUuid Ha XJIOPUJ-WOHBI M HAONIOJICHHE MPHU3HAKOB HX
NPOTEKaHHUs, OMbIThI, OTpakarolue (U3NUecKre U XUMUYECKHUE CBOMICTBA raJlor€HOB U
UX COEAMHEHMH (BO3MOXHO HCIIOJIb30BAaHUE BUAECOMATEPHAIIOB), O3HAKOMIIEHHUE C
oOpa3naMu  XJOpUAOB (TAJOTEHUIOB), O3HAKOMIIEHHE C oOpa3maMu cepel U €€
COEJIMHEHUSIMU (BO3MOKHO MCIIOJIB30BAaHUE BHUACOMATEPHANIOB), HAOMIOJACHHE Mpoliecca
oOyrnuBaHus caxapa HoJl JE€HCTBUEM KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTBI, U3yYEHUE
XUMHUYECKUX CBOWCTB pa30aBIEHHOM CEPHOM KHUCIIOTHI, IMPOBEJECHHE KaueCTBEHHOMU
peakuuu Ha cyiab(paT-uoH M HaOMOJIeHUE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHUE C
¢uznueckumMu  cBoWicTBaMM  a3oTa, (¢Gochopa W UX COEAUHEHUH  (BO3MOXKHO
UCTIOJb30BAHNE BHUIEOMATEPHATIOB), OOpasliaMu a30THBIX U (HOCHOpPHBIX yHOOpEeHHIA,



MOJIydeHue, COOMpaHHue, paclo3HABAHME W HU3YyUYEHHE CBOMCTB aMMHaka, MPOBEACHUE
KaueCTBEHHBIX peaKIMii Ha MOH aMMOHHA U (oc]aT-HOH U U3YUYCHHE MPU3HAKOB HX
IIPOTEKAHUs, B3aMMOJCUCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPHAIOB), U3yUCHUE MOJIeNIeH KPUCTATUIMUECKUX
pemi€Tok anmasza, rpaduta, (QysiepeHa, O3HAKOMIIEHHE C MPOIECCOM aacopOuuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM HIPOTHUBOrasa,
noJiydeHue, coOupaHue, paclo3HaBaHUE U U3YYCHUE CBOMCTB YIJIEKHCIIOTO Trasa,
NpOBEJICHUE KAuyeCTBEHHBIX pEaKIMil Ha KapOOHAT M CHJIMKAT-UOHBI M M3YyUYCHHUE
NPU3HAKOB WX  IPOTEKAaHUs, O3HAKOMJIEHHE C  NPOAYKUHEH  CHIMKAaTHON
MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTANBHBIX 3aJad 1o Teme «BaxnHenmme
HEMETAJUIBI U UX COCTUHEHUS.

MeTaiibl M MX COeIMHEHUSA

OO0mmas xapakTepucTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU UX
nonoxkeHusa B llepmoamyeckoil cucteme xumudeckux siemeHToB [[. M. MenneneeBa u
ctpoeHuss aroMoB. CTpoeHHe MeTauioB. MeTaminueckass CBSI3b U MeTaJNIMYecKas
KpUCTAJUIMYECKass pemeTKa. OJIEKTPOXUMUYECKUM pAJ HANpsDKEHUH  METaJlIoB.
duznueckue U XUMUYECKHE CBOMCTBAa MeTa/IOB. O0IIHE CIOCOOBI MOJTYyYSHHUSI METAJIJIOB.
[TonsiTHe 0 KOPPO3UM METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBbl
(cTamp, 4yryH, IIOpaTIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY M MPOMBIIIUICHHOCTH.

[Ilemounsle MeTamwibl: mojiokeHue B llepuogmyeckoil cucTEME XHUMHUYECKUX
snementoB JI. M. MeHnaeneeBa, CTpOEHHME HX aTOMOB, HAaXOXJICHHE B MIPUPOJE.
®duznyeckue W XUMHYECKHE CBOWMCTBa (Ha mpuMmepe Hartpus U Kanus). OKCHIbI U
TUAPOKCHUIBI HATPUS U Kanud. [I[puMeHeHue menoYHbIX MEeTauioB U UX COEUHEHUN.

[IenouyHO3eMENBbHBIE METAIIIBI MArHUM U KaJdbLHil: ojoxeHue B [lepuonnueckoi
cucreme xumuueckux sneMeHToB . 1. MenpaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJCHUE
B npupojae. PuU3MUEeCKMEe U XMMHUYECKHE CBOMCTBA MarHus W Kaiblusa. Baxnenmmue
COCIMHEHUs Kalbliug (OKCUJ, TUIAPOKcHH, coyin). JKECTKOCTh BOJABI M CHOCOOBI €&
YCTpaHEHHS.

AmomuHuil: nojoxxenue B llepronnueckoil cucteMe XUMHYECKUX 31EMEHTOB /.
N. MenaeneeBa, CTpOCHUE aTOMa, HaxOXkAeHUE B npuponae. Ouszndeckrne 1 XUMUYECKUE
CBOMCTBa amOMUHUA. AMGPOTEPHBIC CBOWCTBA OKCUA U THAPOKCH 1A aTFOMUHUSL.

Kenezo: nonoxenune B Ilepuognueckoit cucreme xumuiyeckux snemeHtoB 1. 1.
MengeneeBa, CTpOEHHE aToOMa, HAxOoXKJAeHUE B mnpupone. PHU3MUEecKue U XUMHUYECKUE
cBoicTBa xene3a. Oxkcunabl, ruapokcuabl U conu xenesza (I1) u xenesa (11l), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C 00pa3iiaMyu METAJIOB U CIUIABOB, NX (PU3NYECKUMU CBOMCTBAMH,
U3y4eHHWe  pe3ylbTaTOB  KOPPO3HMHM  METauioB  (BO3MOXXHO  HCIIOJB30BaHHUE
BHJIEOMATEpPHAJIOB), 0COOCHHOCTEH B3aMMOJICUCTBUSI OKCHJA KaJbIIMS M HATPUS C BOJOM
(BO3MOkHO MCIOJIb30BAaHUE BUIACOMATEPHUAIOB), UCCIECOBAHUE CBOMCTB MKECTKOW BOJIBI,
mpoiiecca TOpPeHHst xKeje3a B KUCI0po/ie (BO3MOKHO MCIIOIb30BAHUE BUICOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KaJbIUs, ATFIOMUHUS,
nuaka, xenesa (II) u xenesa (l1), menu (l1), HaGmIOMEHNE M OmMMcaHWE TMPOIECCOB
OKpallMBaHUs MJIAMEHU MOHAMHU HATPUS, KU U KaJdblus (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB), HCCIEAOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA QTIOMUHUS U
TUAPOKCUJIAa LIMHKA, PEIICHHE HSKCIEPUMEHTAIBHBIX 3aady mno Tteme «BaxHeiue
METAJUTBI U UX COCUHEHUSD.



XuMHS ¥ OKPYKAKIIAS cpeaa

BemectBa u Mmarepuansl B TOBCEIHEBHOW JKM3HM UeloBeKa. besomacHoe
UCTIONBh30BAHNE BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. llepBas momomps mpu
XUMHYECKUX 0’KOTaX U OTPABJICHUSAX.

XUMUYEeCKOe 3arpsi3HEHHWE OKpyKaromied cpeabl (MpeaenbHas JIOMycTUMas
KOHIeHTpauusa BemectB, nanee — I[IJIK). Ponp XumuM B pelieHUH HKOJIOTHMUYECKHUX
npooJieM.

Xumuueckuil IKCnepumeHm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTEpHAIIBI).

Mesicnpeomemmnsie ceéasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MpH U3YYeHHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK
W TIOHSATHH, SBISIOMUXCA CUCTEMHBIMH Uil OTACIBHBIX TPEAMETOB €CTECTBEHHO-
HAYYHOTO ITHKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAYYHBIN (DakT, runoresa, 3aK0H, TEOPHsI,
aHamM3, CHHTE3, Kilaccu(uKanus, TEePUOJUIHOCTh, HAOIIOACHNEe, OSKCIIEPHMEHT,
MOJICIUPOBAHNE, W3MEPEHHE, MOJENb, SIBICHUE, MApHUKOBBIA 3(deKr, TexHomorus,
MaTepUabl.

duzuka: MaTepus, aToM, SJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIH], HU30TOIIbI,
PaTMOAKTHBHOCT, MOJICKYJA, DJIEKTPUYECKAN 3apsi, MPOBOMHUKH, MOTYIMPOBOIHUKH,
TURIIEKTPUKH, (DOTOITIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBa,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpHUCTAIIMYecKas peméTka, CIUIaBbl, (QU3nYecKue
BEIMYUHBI, COUHHIBI HM3MEpPEHHs, KOCMHYECKOEe MPOCTPAHCTBO, IUIAHETHI, 3BE3IHI,
Connue.

buonorusi: ¢dorocunres, npixanuwe, Ouocdepa, HIKOCUCTEMA, MHUHEpPATbHBIC
y100peHHsI, MUKPOIJIEMEHThI, MAaKPOJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, runpocdepa, MHUHEpasbl, TOPHBIE MOPOIbI, TOJE3HbIE
UCKOIIaeMble, TOIIJIMBO, BOJHBIE PECYPCHI.

MNVIAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA IPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIBTATHl OCBOEHHS IMPOTrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
JOCTUTAlOTCA B XoA€ OOydeHUs XHMUU B €IWHCTBE Y4YeOHOW U BOCIUTATEIbHOU
JEeSITETFHOCTH B COOTBETCTBUU C TPAIUITMOHHBIMH POCCUICKUME COIMOKYIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMU IIECHHOCTSIMH, IPUHATHIMHU B OOIIECTBE MPAaBHJIAMU 1 HOPMaMHU
MOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIMO3HAHMS, CAMOPA3BUTHS M COLUAINA3ALNN
00ydJaromuxcs.

JImgyHOCTHBIC pe3yIbTaThl OTpaKaroT TOTOBHOCTb o0yJaronmxcs
PYKOBOJICTBOBATbCS CHUCTEMOH IMO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAIMl U pacHIMpeHHE
OTIbITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) mMaTPHOTHYECKOTO BOCITUTAHUSI:

HEHHOCTHOTO OTHOWIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJEIUI0, MOHUMAaHUs 3HAYCHUSI XUMHUECKON HaYKU B KU3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BJIAAETh JIOCTOBEPHOH WHpOpMAIMe o0 TepeaoBhIX
JOCTH)KCHUSX M OTKPBITHSX MHUPOBOM M OTCUECTBEHHON XWMHUH, 3aMHTEPECOBAHHOCTU B
HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOIECTBA;



2) rpakIaHCKOro BOCIIMTAHUS:

IIPEICTABJICHUS O COMAIBHBIX HOPMax M MpaBUIaX MEKINIHOCTHBIX OTHOIICHUHN
B KOJUIGKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHOUCCIEeI0BATEILCKOM, TBOPUECKON U IPYTrUX BUAAX ACSITEIBHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW  COBMECTHOM  JEATENBHOCTH  TPH  BBHINOJHEHUH  y4eOHBIX,
MMO3HABATENBHBIX 33J1a4, BHIMOJHCHHN XUMHYECKHUX DKCIIEPUMEHTOB, CO3JIaHUH YICOHBIX
MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOINM B TpoOIlecCe STOH
y4eOHON JeATEeNbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE TOBEJCHHE W TOCTYIKH CBOMX
TOBapHUIIEH C TIO3WIIMM HPABCTBEHHBIX W TIPABOBBIX HOPM C Y4YETOM OCO3HAHUSA
IIOCJIEICTBUH IIOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PCHUECKHE TMPEJCTABICHUs] O BEIIECTBE W XUMHYECKOH peaKIluw,
COOTBETCTBYIOIIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY
JUISL TIOHMMaHUsl CYIIHOCTA HAy4YHOW KapTHHBI MHUpa, MPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPHUPOBI, B3aUMOCBS3SIX YEJIOBEKA C MPHUPOIHON cpeioi, o
POJIM XUMHUH B IIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIPaBICHHbIE Ha TMOJYYCHHE HOBBIX 3HAHUMA 10
XUMUH, HEOOXOIUMBbIe [JIsi OOBSICHEHUsS HaOMI0MaeMBIX TMPOIECCOB U  SBICHU,
MMO3HABATEIbHOM, MH(OPMAITMOHHON W YHUTATEIbCKOW KYIbTYphl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITEIFHOM pabOTBIl ¢ YYEOHBIMM TEKCTaMH, CIPaBOYHOM JIUTEpaTypoOH,
JIOCTYIHBIMA TEXHUYECKUMU CPEACTBAMU UH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEepeC K OOYy4YeHHI0O U TIO3HAHWIO, J0O03HATEIBHOCTh, TOTOBHOCTH U
CITOCOOHOCTh K CaMOOOpa30BaHHUIO, MTPOCKTHON M HCCIEN0BATEIBLCKOW ACATEILHOCTH, K
OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS O0yUYCHHUS B JaJIbHEHIIIEM;

4) opMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTU XU3HHM, OTBETCTBEHHOIO OTHOLIEHHUSI K CBOEMY 370pPOBBIO,
YCTAaHOBKH Ha 3/I0POBBIH 00pa3 >KM3HU, OCO3HAHUE TOCIIEACTBUIA U HEMPHUITHE BPETHBIX
npuBblYeK  (yMOTpeOJieHUs  ajKoroJis, HAapKOTHUKOB, KypEeHHs), HEO0OXOJIMMOCTH
coOmroieHust mpaBuil O0E30MACHOCTH TMPH OOpalieHMH ¢ XMMHYECKHUMH BEIIECTBAMU B
OBITY U peaslbHOM KU3HU;

5) Tpy10BOro BOCIMTAHUSI:

WHTEpEC K TMPAKTUYECKOMY H3yueHHIO Tpodeccuil u Tpyda pa3audHOro poja,
YBaXEHUE K TPYAY U pe3ysibTaTam TPYJOBOM NEATEIbHOCTH, B TOM YHCIIE HAa OCHOBE
NPUMEHEHHsI TPEIMETHBIX 3HAHWA 1O XUMHH, OCO3HAHHBIM BBIOOP HMHIWBUIYabHON
TPACKTOPUU TPOJIOJDKCHUS 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOINECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH, YCHEIIHON
npoecCUOHANBHON NIEATETFHOCTH M PAa3BUTHUS HEOOXOJUMBIX YMEHHW, TOTOBHOCTH
aJanITUPOBATHCA B MPO(DECCHOHAIBHON CPEJIE;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KH3HU HA
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHHE IIEHHOCTH 3JI0POBOTO M 0€30MacHOTO
obpaza IKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HYECKOMY |
MICUXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIIOJICHUS TpaBHJI 0€30MacHOTO
MOBEJICHUS MpU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTYallUAX, YTPOXKAIOIIUX 3I0POBBIO U
JKU3HHU JIFOACH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4yaeMble MPU HW3YUYCHUH XUMHH, IS
pelIeHNs 3a7ay, CBS3aHHBIX C OKPYKAOMIEH NPUPOJHON CpPENoM, A IOBBILICHHS



YPOBHSI 3KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHHSI TJIOOATILHOTO XapakKTepa IKOJIOTHUECKHUX
nmpoOjaeM W TyTe HX PEIICHHS TMOCPEICTBOM METOJAOB XHMHH, SKOJOTHYECKOTO
MBIIUICHUS, YMEHUSI PYKOBOJACTBOBATHCSI UM B MO3HABATEIIbLHOW, KOMMYHUKATUBHOU U
COLMAIIBHOMN MIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MerampeAMETHBIX PE3yJbTAaTOB  BBIACISIIOT  3HAUYUMBIE  JIsS
dbopMHUpOBaHUST MHUPOBO33PEHUSI OOIICHAYYHBIE TMOHATHUS (3aKOH, TEOpHUs, MPUHIIMII,
rumnoresa, GpakT, CUCTeMa, MPOIeCC, SKCIEPUMEHT U JIPYTOe.), KOTOPBIE UCIIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaAMeTax M TO3BOJISIOT Ha OCHOBE 3HAHMM M3 ITUX
npeaAMeToB (OpPMUPOBATh MPEACTABICHUE O IIEJIOCTHOM HAy4YHOM KapTHHE MUpa, U
YHUBEpCaJIbHbIE y4ueOHbIE JIeHCTBUSA (mo3HaBaTeNbHBIE, KOMMYHHUKATHUBHBIE,
peryJsTUBHBIC), KOTOpBIE o0ecneunBaroT dbopmupoBaHUe TOTOBHOCTH K
CaMOCTOSTEIFHOMY INTAHUPOBAHUIO M OCYIIECTBICHUIO yUeOHOH ACATEILHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue aeiicTBHS:

YMEHHS UCTO0JIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUS TIPU OCBOCHUM 3HAHUM:
pPacKpbhIBaThb CMBICT XHUMHUYECKUX TOHSATUN (BBIACIATH WX XapaKTepHbIC MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMH TOHSTHSIMHU), HCIOJIb30BAaTh TOHATUSA IS
OOBSICHEHUSI OTACNBHBIX (PAKTOB M SIBJICHUW, BBIOMpPATh OCHOBAaHMUS W KPUTEPUHU IS
KIacCU(PUKAIMK XHUMHUYECKUX BEIIECTB W XHMHUYECKHUX pEaKIUi, YCTaHaBIUBATh
MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTAMU H3Y4YCHHUS, CTPOUTH JIOTHMUECKHUE
paccyxaeHusi (MHAYKTUBHBIC, JI€IYKTUBHBIC, II0 aHAJOTHUM), JeJaTh BBIBOJBI H
3aKJII0UCHMUS,

YMEHHUE TPUMEHITh B TIpollecCe TO3HAHUS TMOHATHS (MPEeIMETHBIE U
MeTanpeaMETHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJICTH, HCIOIb3yeMbIe B XUMUU,
nmpeoOpa3oBhIBaTh IIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJICIbHBIC IIPEACTABICHUS —
XUMUYECKHHA 3HaK (CHMBOJI dJIEMEHTA), XUMHUYecKas (hopMyJia M ypaBHEHHE XHMHUYICCKON
peaKIuu — MpU PEHICHUU yueOHO-TI03HABATEIBHBIX 3a/1ad, C yU4ETOM ATHUX MOJIETbHBIX
MPEJICTABICHUN BBISIBJIATH M XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKH H3y4aeMbIX
00BEKTOB — XHMHYECKHX BEIIECTB M XHMHUYECKHUX pEaKIui, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CJICICTBEHHBIE CBS3M M TMPOTUBOPEUYHS B H3Y4aEMBbIX
MpOLECCaX U SIBICHUSIX.

ba3oBble uccieaoBarejibCKue JeHCTBHS.

YMEHHE HCIMOJIb30BaTh IIOCTABJICHHBIE BOIMPOCHI B KAa4eCTBE HWHCTPYMEHTa
MO3HAHMS, a TAaKKE€ B KAYECTBE OCHOBHI Il (DOPMHUPOBAHUSI THIOTE3BI MO MPOBEPKE
MPaBUIILHOCTHU BBICKA3bIBAEMBIX CYXKJICHUI;

NpUOOpETeHHEe OIbITa 10 IUIAHUPOBAHUWIO, OpPraHU3AlUd ¥  TPOBEICHUIO
YYCHUYECKUX IKCTICPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M Mpollecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATH €T0 PE3YNbTaT, GOPMYTUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTamM
MPOBEIEHHOTO OIBITA, UCCIIEIOBAHNUS, COCTABIIATH OTYET O MPOIeTaHHOU padoTe.

PabGora ¢ undopmanueii:

yMEHHWE BBIOMpaTh, AaHAIM3UPOBATh W  HWHTEPIPETUPOBATH  HMHQPOPMAIIHIO
pPa3IMYHBIX BUJIOB U (OPM TPEICTABICHHS, IMOIYYaeMYyl0 W3 Pa3HBIX HCTOYHHKOB
(Hay4qHO-TIOMYJISIpHAST JIUTEpATypa XUMHYECKOTO COJCpXKaHUS, CIPABOYHBIE TOCOOWS,
pecypcol MHTEpHETa), KPUTHYECKH OIICHWBATh IMPOTHBOPEUMBYID U HEIOCTOBEPHYIO
UH(pOpPMAILINIO;



YMEHHE TNPUMEHSTHh pa3IUYHbIle METOABl W 3alpochl MPH TIOMCKE U OTOOpE
UH(pOpPMALMU U COOTBETCTBYIOIINX JAAHHBIX, HEOOXOAUMBIX Ul BBIITOJHEHUS yYEOHBIX U
NO3HABATENIbHBIX 3a/ay OIpPENENEHHOrO0 THUIA, MPUOOPETEHHE ONbITa B 00JACTH
UCIIOJIb30BaHUS.  HMH(OPMALMOHHO-KOMMYHHMKAaTUBHBIX ~ TEXHOJIOTMM,  OBJAJIEHUE
KyJbTYPOW aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITEIIBHO
BBIOMPATh ONTUMAIbHYIO (QOpMY MNpeAcTaBieHUs HHGOpPMAUU U WIIOCTPUPOBATH
pelaeMble 3a7a4d HECJIOKHBIMU CXEMaMH, AuarpaMmamu, IpyruMu (GopMamMu rpaguku
U UX KOMOUHAIUSIMY;

YMEHHE HCIONb30BaTh W  aHAJU3UpOBaTh B  Ipolecce y4yeOHOM u
UCCIIEIOBATEIbCKOM  IEATENBHOCTH HMH(MOPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOr0 X0341iCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPYXKAIOILIEH IPUPOIHOM Cpebl.

KoMmyHuKaTHBHBIE YHHBepcaibHbIe y4eOHbIe 1eHCTBHA:

YMEHHUs 3aJjaBaTh BOIPOCH! (B XOJi€ Iuanora u (Wiau) AMCKYCCHH) IO CYIIECTBY
o0cyx1aeMoil TeMbl, (OPMYIHPOBATH CBOM MPEIOKEHUS OTHOCUTENIBHO BBITOJHEHUS
IPEIJIOKEHHOM 3a1a4u;

YMEHMS IIPEJICTABIATh MTOJIyYEHHBIE PE3YJIbTAThl I03HABATEIBHOM JEATEIBHOCTH B
YCTHBIX M TNHCbMEHHBIX TEKCTaX; JeJlaTh IPE3EHTALUI0 PE3YJIbTaTOB BHINOJHEHUS
XUMUYECKOTO JKCIepuMeHTa (1abopaTOpHOrO OMbITa, J1a0OpaTOpHOM paboThl IO
UCCIIEZIOBAHUIO CBOMCTB BELIECTB, YUEOHOIO MPOEKTA);

YMEHUs y4eOHOro COTpPYAHMYECTBA CO CBEpCTHUKAMH B  COBMECTHOMU
MO3HABATEIbHOW W HCCIENOBATENbCKON NEATENbHOCTH IPU PEIIEHUH BO3HUKAIOIMIMX
npobjeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COIIACOBAHHUS MO3ULUHN (00CYXAeHus,
OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIUS COBMECTHBIX JECHCTBUH,
ompeieNieHne KPUTEPUEB MO OIEHKE KaueCTBA BHIMOJHEHHON pabOThI U IPYTHE).

PerynsiTuBHbIC yHUBEpCaJbHbIe YUeOHbIC 1eCTBHSA:

YMEHHE CaMOCTOSTEIBHO OINpPEAENATh ILEJIU JEATEIbHOCTH, IUIAHWPOBATbH,
OCYILECTBJISITh, KOHTPOJMPOBATH U TPH HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO
NEeSTENbHOCTh, BbIOMpaTh Haubosee 3(PQPeKTUBHbIE CHOCOOBI pelIeHHs Y4YEeOHbIX U
[IO3HABATEIbHBIX  3aJa4, CAMOCTOSITENIBHO  COCTaBIATh  WJIH  KOPPEKTHPOBAaTh
MPEJIOKEHHBIA AJITOPUTM JIEUCTBUM IIPU BBINOJHEHUU 33JaHUM C YYETOM IOIYy4YECHUS
HOBBIX 3HaHUM 00 WH3yyaeMbIX OOBEKTaX — BEIIECTBAX M peaKlUiX, OLEHUBATh
COOTBETCTBUE MOJYYEHHOTO pe3ylbTaTa 3asBIICHHON LEIN, YMEHUE HCIONb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUHU 33JaHUH.

HNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHbBIX pe3yibTaTOB IO OCBOCHHMIO 00SA3aTENILHOTO COJEp KaHMS,
YCTaHOBJIGHHOTO JTaHHOW (henepanbHON paboueil mporpamMMoil, BBIACNSIOT: OCBOCHHBIC
oOyyaronmmMucsa Hay4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI NEHCTBHM, crienuduyeckue s
npeIMeTHOM 00acTu « XUMUS», BUJIbI 1EATEIbHOCTHU 0 MOJIYyYEHUIO HOBOTO 3HAHUS, €TO
MHTEpIIpEeTalui, NpeoOpa3oBaHUI0 M MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTYaLUSIX.

K xonmy oOyuenus B 8 Kjacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

o pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHSATHUH: aTOM, MOJEKYJIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAsA U
HEOJIHOPOJHAas1), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIPHAsl Macca, MaccoBas J10Jil XUMUYECKOTO 3JIEMEHTA B
COCIMHEHUHU,  MOJSIDHBIA ~ O0BEM,  OKCHJ,  KUCJIOTa,  OCHOBaHHUE,  COJb,



AIIEKTPOOTPUIIATETFHOCT, CTENIEHb OKHUCIICHHS, XUMHYECKash peakuus, KiIaccupuKamms
peakuuii: peakiuu COEIUHEHUs, PEeaKINKU Pa3NIOKEeHUS, PEaKIuu 3aMelIeHUs], pPeakluu
o0OMe€Ha, 5K30- M AHAOTEPMHUYECKHE PEAKIUH, TEIUIOBOM 3((EKT peakuuu, 1po aTroMma,
AJIEKTPOHHBIA CJIOM aToMa, aTOMHAas OpOWTallb, paJuyC aTOMa, XUMHUYECKas CBS3b,
NoJIipHAsi W HEMoJisipHash KOBaJEHTHas CBs3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi 101 BellecTBa (MIPOLIEHTHAsI KOHIIEHTPAIINs) B PaCTBOPE;

o WUTIOCTPUPOBATh  B3aWMOCBS3b OCHOBHBIX XHMHYECKHUX [MOHATHH U
OPUMEHSTH 3TU NOHITHS MPU ONMCAHUH BEIIECTB U UX MPEBPAILECHUN;

o UCIIOJIb30BaTh XHMMUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHUst (popmyn
BEIIECTB M YPaBHEHUIN XUMUYECKUX PEaKIIHii;

o ONpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHHUSX,
CTENEHb OKUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAJJICKHOCTh BEILIECTB K
OMpeNIeIEHHOMY  KJIacCy COeAMHEeHH 1o ¢dopMmynaM, BUJA XHUMHUYECKOW CBSI3U
(KOoBaJICHTHAsI U MOHHASI) B HEOPTAaHUYECKUX COCAUHCHHSIX;

o packpbiBaTh cMbichn [lepmoamueckoro 3akona [J[. WM. Menneneesa:
JNEMOHCTPUPOBATh TMOHMMAHUE [EPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHMUYECKHX
AIIEMEHTOB OT MX MojokeHus B llepuoandeckoii cucreme, 3aKOHOB COXPAHEHUSI MacChl
BEIIECTB, MOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOT'O YUE€HHUS, 3aKOHa ABOTapO;

o OMHUCHIBATh W XapakTepuszoBaTh Tabmuunyio ¢opmy [lepuogmdeckoit
CUCTEMBbl XMMMUYECKHX DJIEMEHTOB: pa3iuyaTh NOHATHS «rjaBHas mnoiarpynna (A-
rpynna)» u «mnobouynas moarpymnmna (b-rpymma)», wmanble u  GoNbIIME TEPHOIBI,
COOTHOCHUTH 00O3HauYeHUs, KOTOpble HMeroTcss B Tabmuie «llepuoamueckas cucrema
xumuueckux snemeHToB /. 1. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsj siapa, oOliee YUCIO JIEKTPOHOB U
pacnpeeneHue UX MO IEKTPOHHBIM CII0SIM);

o KJacCU(UUUPOBATh XMMHUYECKHE 3JIEMEHThI, HEOpraHMYECKHe BELIECTBa,
XUMHUYECKHE peakiuu (10 YHUCIy U COCTaBy YYACTBYIOIIMX B PEAKIUU BEIIECTB, IO
TerioBoMy 3P dekry);

o XapaKTepru30BaTh (OMUCHIBATh) OOIIME XMUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXkAasl OMHCAaHUE MPUMEpPAaMU MOJIEKYJSIPHBIX ypaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

o IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX Kauye€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH ITPOTEKAHUsI XUMUUECKUX MPEBPALLECHUH B Pa3JIMYHBIX YCIOBUIX;
o BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,

MAacCCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa Mo (OpMYyJIe COCIUHEHHUS, MACCOBYIO JIOJIO
BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU PEaKIInu;

° MPUMEHSITH OCHOBHBIE OIEPAIH MBICIUTEIHHON AeITETbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHE, OO0O0OIeHUe, CHUCTeMaTH3aIUIo, KIacCU(DHUKAIUIO, BBISBICHUE
MPUYNHHO-CIICACTBEHHBIX CBSI3eHd — JUJII M3YYCHHS CBOWCTB BEIIECTB M XHMHUYCCKHX

peakIMii, EeCTECTBEHHO-HAayYyHble METOJbl TMO3HaHMA — HaOJI0JeHNe, H3MepeHue,
MOJIETUPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIN 1 MBICIECHHBIN);
o cJieIoBaTh MPaBUJIaM IMOJIb30BAHUS XMMUYECKOM MOCY101 U 1a00paTOPHBIM

o0opyZ0OBaHHEM, a TaKXke MpaBuiIaM OOpallleHUsi C BeleCTBaMH B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOJTYyYEHUIO U
coOupaHuio ra3000pa3HBIX BEMIECTB (BOJOpPOJAa W KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONpeeIEHHOW MacCOBOM J10J1ei pacTBOPEHHOTO BEIECTBA, TNIAHUPOBATh U



MPOBOJIUTh XUMHYECKHE SKCHEPUMEHTHI MO PAClO3HaBAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIBIO0 MHIUKATOPOB (JIakmMyc, heHon(TalenH, METHIOPAHK U IPYTHE).

K koHmy oOydenuss B 9 kijiacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM YypOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUM:

o pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKMX TMOHATUM: XUMHYECKUU
AJIIEMEHT, aTOM, MOJIEKYJIA, HOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKas peakius,
XUMUYECKasi CBs3b, TEIUIOBOM 3(h(EeKT peakuuu, MOjib, MOJSPHBIA O0BEM, pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJICKTPOJIUTUYECKAS] TUCCOLMALNS, PEAKIHU HOHHOTO
oOMeHa, KaTaqu3aTtop, XUMUYECKOe paBHOBECUE, 0OpaTHUMble U HEOOpaTHUMbIE PEaklluy,
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEepHOCTb, XHMMHUYECKas CBA3b (KOBaJIEHTHa,
MOHHAs, METaJlIn4yecKkas), KpHUCTAJUTMUecKas pemérka, KOpPpO3Hsl METauioB, CILIABHI,
CKOpOCTh XMMHYECKOW pEaKuu, MNOpeAcnbHo nomyctumas KonmeHtpauus [IJIK
BEIIECTBA;

o WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHMYECKUX TMOHATHUA U
MPUMEHATH 3TU MOHATHS IIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUI;

o UCIIOJIb30BaTh XHUMHUYECKYI0O CHMBOJIUKY JJIS COCTaBJiCHUS (OpMys
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIIUN;

o ONpENIENATh BAJIGHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUSIX Pa3IUYHOr0 COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEIETEHHOMY KIIAcCy
coeuHeHUM 10 ¢opmynaM, BHJI XUMHUYECKOW CBSI3M (KOBaJCHTHAs, HWOHHAs,
METaJUIMYeCKas) B HEOPraHWYECKUX COCAWHEHHUSAX, 3aps] HOHA [0 XUMHYECKOH
dbopMyre, xapakTep cpenbl B BOJHBIX PACTBOPAaX HEOPraHWMYECKHX COCAMHECHUM, THUII
KPUCTAJUTMYECKOM PEeIIETKH KOHKPETHOTO BEUIECTBA;

o packpeiBath cMbici llepuogmueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBAThH €r0 MOHUMAHHUE: OMHUCHIBATh U XapaKTEPU30BATh TAOIUYHYIO (GopMy
[lepuoanueckoil cHUCTEMBbl XUMHUYECKHX JJIEMEHTOB: pa3iMyaTh IMOHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobounas mnoarpymnmna (b-rpymma)», mansie u Gonbinue
MEePUOJIbl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabmuie,
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M
3apsiy sAapa, o0IIee YHCIO AIEKTPOHOB U paclpelelieHue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 2JIEMEHTOB U MX COCIUHECHUI
B IIpejieiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX ATOMOB;

o KIACCU(UIIUPOBATh XMUMHUYECKHE JIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKHE peakUuuu (M0 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIUU BEIIECTB, MO
TerI0BOMY 3P eKTy, 10 U3BMEHEHUIO CTETICHEH OKUCIICHUS XUMUYECKHUX JIEMEHTOB);

o XapakTepu3oBaTh (OMHCHIBaTH) OOIME W CHEHNU(PUUECKHE XUMHYECKHE
CBOMCTBA MPOCTBIX U CIIOXKHBIX BEHIECTB, MOATBEpKAasi ONUCAHUE NpPUMEPAMHU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUI;

o COCTaBJISITh YPaBHEHHS  DJICKTPOJUTUYECKOM JWCCOLMAIIMU  KHCIOT,
mieJioue W CcoJiei, TONHBIE W COKpAlI€HHBIE YPAaBHEHHS pPEaklMii MOHHOTO OOMEHa,
YpaBHEHHUS PEaKIMil, MOATBEPKIAAIOIINX CYIIECTBOBAHUE T€HETHUUYECKON CBSI3UM MEXIY
BEILIECTBAMU PA3JIUYHBIX KJIACCOB;

o pacKpbhIBaTh  CYIIHOCTh  OKHCJIHMTEIBHO-BOCCTAHOBHUTENIBHBIX  PEAKIIUN
MOCPEJCTBOM COCTaBJICHHS SJIEKTPOHHOIO OallaHca ATUX PeaKIui;



° MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS,
BO3MOHOCTH MPOTEKAHUS XMMUUYECKUX MTPEBPAIICHUN B Pa3JIUUHBIX YCIOBUSX;

° BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOr0 3jieMeHTa 1o (GopMmysie COCIUHEHHS, MaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMUYECKOU PEAKIIHH;

° co0Jr01aTh MpaBHIIa MOJIH30BAHMUS XUMHUUECKOM MOCYA0H U 1abopaTOPHBIM
obopy/oBaHHEM, a TakkKe IIpaBUjia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSAMH 10 BBIMIOJHEHHUIO JIA0OPATOPHBIX XUMUUYECKHUX OIMBITOB MO MOJIYyYECHUIO U
coOrpaHHIO Ta3000pa3HbIX BEMIECTB (AMMHUAKa U YTJIEKHUCIIOro rasa);

° MPOBOJUTH PEAKIMHU, TTOATBEPKIAIONINE KAYECTBEHHBIA COCTAB Pa3IMYHBIX
BCIIIECTB: pPACIO3HaBaTh OMNBITHBIM MYTEM XJIOpUI-, OpOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunukat-, cyabdar-, THIPOKCUI-UOHBI, KATUOHBI AaMMOHHUS U UOHBI U3yUYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEIIECTB;

° MIPUMEHSTh OCHOBHBIC OIE€pAIMU MBICIIMTEILHON JACATEIbHOCTH — aHAJIU3 U
CHHTE3, CpaBHEHHEe, 0000IIeHne, CHCTEMAaTH3allui0, BBISABICHHEC  IPHYUHHO-
CJIECTBEHHBIX CBA3CH — JUISI M3YYCHHS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUU,
€CTECTBEHHO-HAayYHBIC METOJbI IMO3HAHUS — HaOII0JIeHUe, H3MEpPEHNEe, MOJIeTHPOBaHNUE,
AKCIIEPUMEHT (peaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 06.09.2023  https://m.edsoo.ru/ff0d210c
IToHsATHE O METOAX MO3HAHUS B 1 bubnuorexa [JOK
XUMHH 08.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00OpaTOpUu U IPUEMBI 1 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTteie BemecTBa U cMecH. CrocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmorexa HOK
8 . PHMEP 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
Y 20.09.2023  https://m.edsoo.ru/ff0d2a6c
XuMHU4YecKue 3JI€MEHTHI. 3HAaK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTsie 1 clnOKHBIE BELIECTBA 1 bubmoreia HOK
P B 27.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YPIPHO® ¥4 03.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumitecias popuyxa. Basiewrhocts 04.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubmuoreka [JOK
Monspras macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUSA IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 25.10.2023 @ https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa [JOK
HeeTBa tio yp 07.11.2023  https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
. P ’ 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — yYEHBIN-
19 SHIUKIIOTIETUCT 0606yq eHUE U bubmorexa HOK
B AneT: Hvl 14.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAaHUI
20 Kontponbnas pabota Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 15.11.2023  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. Cocras bub6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa (peattt ’ 22.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
Cr1oco0BI OMYYEHHS KUCIOPOa B
23 J1adopaTopuu Zlqn OMLILHJIerHci‘TI/I bubmmorexa [IOK
patop P ’ 28.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 29.11.2023 @ https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormmBo (HedTh, Yroiab 1 METAH).
25 3ar }ISHGI-EI/ICq];OS ¢ a, CII0COOBI z:ro bubmorexa [TOK
P R, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «ITomyuenne u coOnpanme KUCIOPOIa bubmorexa LIOK
v N P pPoAa, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 ITonsiTre 0 KUCIIOTaX M COJISIX bubmorexa [TOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun 20.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padbora Ne 4 o Teme
31 «Hpon eHUE U EO6H aHue BOJOpOJIa bubmorexa HOK
ya P AOPOAd, 26.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOICTBY
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 27.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmmorexa [JOK
. Y 09.01.2024 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
yDADHEHITIO peaitin 1 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nueckue U1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024  https://m.edso0.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKATOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennbie
37 u HI;HacmpeHHmE aCTBOPBI B bubmmorexa [JOK
HICHIHBIE pacTBOPAL 23.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 24.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIaccudUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnmuotexa [JOK
HOMEHKJIAaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
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[TomydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) IOJI )CHI/I}I XI/IMI/IquKI/Ie bubmorexa LOK
N YHEHI 21.02.2024 https://m.edso0.ru/00ad9474
CBOIiCcTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 27.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAMHECHUI 28.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAaHUHU 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTtponbHas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa LHOK
on P 06.03.2024  https://m.edsoo.ru/00ad9ela
COCAUHEHMI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX dJIeMeHTOB. IloHsTHE O bubmmorexa [IOK
' 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Mepuognueckas cucreMa XUMAYECKUX bubnnorexa [IOK
P 13.03.2024 @ https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa [TOK
PHOBL, TPYHITHL HOATPY 19.03.2024  https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 sep. M3oTombl 20.03.2024 @ https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000T0YCK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmorexa HOK
03.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA I10 €TI0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 09.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. . W. bubnnoreka [JOK
MenneneeB — y4€HbIi, IEAAror u 10.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa [JOK
17.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenoysspHas XUMUYeCcKas bubnnorexka [JOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmorexa [JOK
30.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuorexa [IOK
peakiuu 07.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmorexa HOK
08.05.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota No4 o teme bubnmuotexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«CrtpoeHue atoma. XMMUYECKast 14.05.2024  https://m.eds00.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 15.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6006111eH1E 1 1 bubnmoreka [JOK
crucTeMaTu3alys 3HaHUI 21.05.2024  https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6o0mIeHNE 1 1 bubmumoreka [IOK
cHUCTeMaTu3aIus 3HaHUI 22.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema 1 bubnnoreka [HOK
XUMHUYECKUX emenToB [l. U. 05.09.2023  https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

R 06.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnnorexa [HOK
HEOPraHUYECKHX BEIECCTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYECKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTATIMYECKUX PELIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 11 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 10.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

5 Knaccugukanus XxuMmmuaeckux 1 bubnnorexka [JOK
peaxkuuii o pa3IMYHbBIM IPU3HAKAM 20.09.2023 @ https://m.edsoo.ru/00adbch0
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX U 1 bubmorera [JOK
PCAKIUH. 26.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsITHE 0 XUMHUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIONINE 1 bubmorexa HOK
P ’ RS B 27.09.2023  https://m.edso0.ru/00adc28c

Ha CKOpPOCTH XHUMHYISCKOMN PCaKkun u
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakiumn 03.10.2023  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHbIE U ci1a0ble bubmoreka LOK
A HHat. 04.10.2023  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbBIe ypaBHEHUS peaKil Eubmorexa ITOK
P peaxt 10.10.2023 = https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHI B CBETE MPEACTABICHHI bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
IIUCCOLIMALAU
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUNA 00 Bubmorexa ITOK
P ! 17.10.2023  https://m.eds0o.ru/00add8h2
ANEKTPOIATHICCKON TUCCOITUAITUT
14 ITonsatue o ruApoOIN3E CONIEU Bubmorexa ITOK
AP 18.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
OO6mrast XxapakTepUCTHUKA rajJOTeHOB.
16 XuMHYecKre CBOMCTBA Ha IpUMEpE bubmmorexa [JOK
25.10.2023 | https://m.edsoo.ru/00addfe2
XJopa
ITpakTuyeckas paGora Ne 1.
17 «Pemenne 3KciepUMEHTAIEHBIX Buomiorexa LOK
p 07.11.2023 | https://m.edsoo.ru/00addbfa
3a51a9»
18 KonrtponsHas pabora Ne2 o reme bubnnorexa [JOK
«INEKTPOIUTUYECKAS TUCCOLIUALIUS. 08.11.2023  https://m.edsoo.ru/00addecO
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XUMHYECKUE PEAKIIUU B PACTBOPAX»

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKUE CBOMCTBA, MOTYyYEHUE bubmmorexa [TOK
> HOAYA ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «I[TomydeHne coNsTHOM KUCITOTHI bubmorexa LHOK
YHCHTE €077 ’ 15.11.2023  https://m.eds00.ru/00ade348
U3y4YeHHe e€ CBOMCTBY
Boruncnenus no ypaBHeHUsIM
21 XUMUYECKUX PEAKIUi, €CIIH OJUH U3 bubmorexa LHOK
PeAiIuH, A 21.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpynnsl 22.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHUI bubnnoreka [JOK
B IIpUpo/ie. XUMUYECKHE CBOMCTBA 28.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnunorexa [JOK
¢bu3nuecKkrue U XUMUYeCKHe CBOMCTBA 29.11.2023 @ https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckue 1 XUMHUYECKUE bubnorexa LIOK
. 05.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY’Karolen cpebl CoeTMHEHUSIMU
cephl
27 Brruncinenue MaccoBoii 10K BBIX0Oda bu6mmoreka [IOK
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MPOAYKTa PEAKLUU 12.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEPUCTHKA AIIEMEHTOB
08 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPO/IE, 13.12.2023  https://m.edsoo.ru/00adeea6
(du3nUecCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u
29 XUMHUYECKHUE CBOMCTBA, MOTYYCHUE U bubmorera [JOK
> HOIYH 19.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorera [JOK
e 1Y 20.12.2023  https://m.edsoo.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHUE CBOWCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATBHBIX
32 noOpeHuii. XuMudeckoe bubmmorexa [JOK
% ' 5 27.12.2023 https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 ®ch;p;aﬂKHiL%T&%&iLH&CZKHeH brbmorexa TOK
P . 09.01.2024  https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocgaToB B
34 KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH. bubnunoreka [JOK
3arpsi3HEHUE TPUPOTHON CPEbI 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 npu Eﬂg ;H3£iec;;eIIXHMquCKHe bubmorexa IOK
PHPOJE, 16.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcupel yriaepona, ux pu3snveckue u
XUMHAYECKHE CBOWCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, 17.01.2024  https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYrolbHasA KUCI0Ta U €€ COIn bubmorexa LOK
23.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[losryyeHue yrieKucioro rasa. bubnuoreka [IOK
KavecTBeHHast peakius Ha KapOOHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmmorexa [IOK
P 30.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepoaa
40 KpeMuunii 1 ero coeiuHeHUs bubmmorexa LOK
P 31.01.2024  https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
o TeMe «Ba)kHelIIne HeEMeTaIIbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2
HX COEIUHEHUI»
KonTponbnas padorta Ne3 no teme
42 «Baxuelnme HeMeTayUIbl U UX bubmmorexa LHOK
07.02.2024 = https://m.edsoo.ru/00ae0e18
COEIMHEHNS
OO01mas xapakTepucThKa
XAMHYECKHUX DIIEMEHTOB —
43 MeTautoB. MeTtayuimueckas CBs3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 13.02.2024  https://m.edsoo.ru/00ae103e

pemérka. Pu3nyYecKue CBOMCTBA
METAJIOB
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XUMHUYECKUE CBOUCTBA METAJLJIOB.

44 DIEKTPOXUMHUUYECKUN P Eubmorexa ITOK
P . b 14.02.2024 @ https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MeramioB. CiaBel. Belunciienus 1mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU Eubmorexa ITOK
P P ’ 20.02.2024  https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 ITonsaTHe 0 KOPPO3UK METAIIIOB Bubmorexa ITOK
pp 21.02.2024  https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
[enoumbie MeTaner 27.02.2024 | https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJns 28.02.2024 @ https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KJIBIUN 1 MarHui 05.03.2024 = https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS Bubmorexa ITOK
s H 06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHre U CUCTEMAaTU3aIU
3HAHUH 12.03.2024
59 JKEcTKOoCTh BOJKI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHECHHS 13.03.2024  https://m.eds00.ru/00ae1886
ITpakTruyeckas padora Ne 6 o Teme
53 "KEcTKOCTL BOABI M METOJEI €€ Eubmiorexa I[OK
" A 8 19.03.2024  https://m.edsoo.ru/00aelaed
YCTpaHECHHS
. bubnuotexa [JOK
>4 AdomHHHi 20.03.2024 | https://m.edsoo0.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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TUAPOKCH]IA 03.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Keneso 09.04.2024  https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTH Keje3a bubmuoreka [JOK
(1) u xeme3a (1) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HaHUI 16.04.2024
[IpakTuueckas padborta Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33024 bubnnoreka [JOK
o Teme «BakHeime MeTaJlIbl U UX 17.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB /1aH B U30bITKE WU bubnuoreka [IOK
COJICPKUT MpUMecH. Brruncnenus 23.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIA MPOTYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3amus
3HaHUI 24.04.2024
KontponsHas pabora Ne4 o reme
62 «BaxHeinnme MeTauibl 1 UX 30.04.2024
COETUHEHUS
63 BemectBa u marepuarsi B bubnuotexa [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 07.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMUYeCKOe 3arpsi3HeHne bubnuoreka [IOK
OKpY KaloIen CpeIpl 08.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp x¥umuu B pelieHun bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 14.05.2024  https://m.eds00.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHeIit ypok. O600ICHHE 1

66 1 bubmuoreka [JOK
CUCTEMATH3aN 3SHAHUN 15.05.2024  https://m.edsoo.ru/00ae0dOa
67 PezepHblit ypok. O6001eHuE 1 1 bubnuoreka [IOK
cHUCTeMaTH3aIvs 3HaHUI 21.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUH 22.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






