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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma Mo XMMHUHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TpEOOBAaHMH K pe3yJbTaTaM OCBOCHMS OCHOBHOM 0O0pa30BaTEIbHOW IIPOrpaMMBbI
OCHOBHOTro o001iero oOpasoBanusi, npeactaBieHHBIX B GI'OC OO0, a Takke Ha OCHOBE
(benepanbHOl pabodyeil mporpaMmbl BOCHUTAHHS M C YYETOM KOHLEMIUU MPEToAaBaHUs
y4eOHOr0 npeameTa «XuMHus» B 00pa3oBaTeIbHbIX opranu3aiusix Poccuiickoit denepanuu.

[IporpamMma no xumuu JNa€T NpPEACTaBICHUE O IENIAX, OOIIeH cTpaTeruu OoOydeHus,
BOCIIUTAHMSI U PA3BUTUS OOYyYarONIMXCS CPEICTBAMHU Y4eOHOTO TMpeaMeTa, yCTaHABIMBACT
00s13aTeNIbHOE PEMETHOE COZIepIKaHue, MPeIyCMaTPUBAET pacIpeieieHue ero Mo Kiaccam
U CTPYKTYPUPOBAHHME II0 pa3ieliaM M TeMaM MporpaMMmbl 1O XUMHUHU, OIPEICISIET
KOJIMYECTBEHHbIE UM KAUECTBEHHBIC XApPaKTEPUCTUKHU COJCPKAHMS, PEKOMEHIYEeMYIO
MOCIIE0BATEIBHOCTh U3YYCHHS] XUMUU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, TOTUKU Y4eOHOTO MPOIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaromnXCs, ONpeaeseT
BO3MOXXHOCTH TpEAMETa IS pealu3aluu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a TaKxkKe
TpeOOBaHUN K pe3yibraraM OOYYCHHS XMMHUU Ha YpOBHE IEJed HM3ydeHHUs IpeaMera U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEJIbHOM J€ATENbHOCTH OOYYalOUIerocsi MO OCBOEHMIO
y4eOHOTO CO/IepKaHMS.

3HaHuEe XMMHUU CIYXXHUT OCHOBOH i1 (POPMUPOBAHUS MUPOBO33PEHUST 00yUaromIerocs,
€ro MpeAcTaBICHUI 0 MaTepUaIbHOM €IUHCTBE MHUPA, BAXKHYIO POJIb UTPatoT (OpMUPYEMBbIE
XUMHEH MpeiCTaBiICHUs] O B3aUMOIPEBPAILCHUSAX SHEPTUU M 00 SBONIOIHMM BEUIECTB B
MPHUPOJIE, O MYTAX PELICHUs TNI00ATBHBIX MPOOJIEeM YCTOWYUBOTO Pa3BUTHS YEIOBEUYECTBA —
CBIDBEBOM, DHEPreTMUYECKON, TMHUIIEBOM U 9SKOJOrMYeckod Oe3omacHoCTH, MpobdiIemM
3/1paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaau3allid BO3MOXHOCTEH Uid caMOpa3BUTHS U (opMHpOBaHUS
KYJbTYPBI JITUHOCTH, €€ 00IIei 1 (yHKIIMOHATBHOU TPaMOTHOCTH;

BHOCUT BKJaJA B (OPMUpPOBAHUE MBIIIJIEHUS W TBOPUYECKUX CIIOCOOHOCTEH
00y4aroIuXxcsi, HABBIKOB UX CAMOCTOSITENIbHON y4eOHOHN AESITeTbHOCTH, IKCIIEPUMEHTATbHBIX
U HCCIEeNOBATENbCKUX YMEHHUH, HEOOXOOUMBIX KaK B TIOBCETHEBHOW >KM3HH, TaK U B
npodeccroHaNbHO 1eATENbHOCTH;

3HAKOMUT CO CTeNU(PUKON HAYYHOTO MBIIUIECHUS, 3aKJIaJAbIBACT OCHOBBI IIETOCTHOTO
B3IJIAJIa HA E€IWHCTBO TIPUPOIALI W YEIOBEKA, SBISETCSA OTBETCTBEHHBIM JTAllOM B
(hOpMUPOBAHUM €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0yYarOIINXCS;

crocoOCTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM
3HaHUSAM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOIMYECKOE 0Opa3oBaHUE
00yJarouxcs.

JlaHHbIE HANIPaBIEHUSI B O0YYCHUH XUMUU 00€CTIEUUBAIOTCS CICIIM(PUKON COIepKaHMS
y4eOHOro TMpeaMeTa, KOTOPBIH SBISETCS MEJarorMyeckyd aJanTHPOBAHHBIM OTpPaKeHHUEM
0a30BOI HAYKW XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHUS.



Kypc xumuu Ha ypoBHE OCHOBHOI'O 0OLIEro 00pa30BaHMsl OPUEHTUPOBAH HA OCBOCHUE
00yYaroIMUMUCs CUCTEMBI IEPBOHAYATIBHBIX TOHATUH XUMUH, OCHOB HEOPraHUYECKONH XUMUU
U HEKOTOPBIX OTACIBHBIX 3HAYMMBbIX ITOHATHI OPTaHUYECKOW XMMUH.

CtpykTypa conep>kaHusi IPOrpaMMbl IO XUMUHU C(pOpMUPOBaHA HA OCHOBE CUCTEMHOTO
noaxoja k e€ uzydenuro. CopepxaHue CKIAJbIBACTCA U3 CUCTEMBI NMOHATHI O XMMHUYECKOM
9JIEMEHTE M BEIIECTBE M CHCTEMBbl TMOHSATHA O XUMHYECKOW peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl 110 IPUHLHUITY [1OCJIEI0BATEIBHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. . MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— Y4YEHMsI O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— IpEeACTaBJIEHUHN 00 3JIEKTPOIUTHUECKON AUCCOLMALIMM BEILIECTB B PACTBOPAX.

Teopernueckrue 3HaHHS paccMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIENOBATEIBHO OT OJHOTO YPOBHSA K JIPYroMmy,
BBINOJIHSASA (YHKIMKA OOBSICHEHUS! M MPOTHO3UPOBAHMSI CBOICTB, CTPOCHHUS M BOZMOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U TIOJYyYEHHS U3y4aeMbIX BEILECTB.

OcBoeHne NporpaMMbl IO XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO NPEACTABICHUS O
XMMHMYECKON COCTABIIAIOIIEH HAay4YHON KAapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOW IPUPOJBL,
LIEHHOCTHOTO OTHOILIEHUS K HAay4yHOMY 3HAHHMIO M METOJaM IO3HaHusA B Hayke. M3ydyenue
XUMHH TPOUCXOJUT C NPUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX Y4E€OHBIX IPEIMETOB:
«Okpyxaromuid Mup», «buonorus. 5—7 knaccsl» u «dusuka. 7 kiace.

[Ipn u3ydyeHnn XUMUU MPOUCXOIUT (OPMUPOBAHNE 3HAHUI OCHOB XMMHUYECKON HAayKU
Kak 00JacTh COBPEMEHHOI0 €CTECTBO3HAHUS, IPAKTHUECKOMN AESITEIbHOCTU YellOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYypbl. 3ajadya y4eOHOro HpeaMeTa COCTOUT B
(OpMHUPOBAHUN CUCTEMbI XMMUYECKUX 3HaHUN — BaKHEUIINX (AKTOB, MOHATHUI, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUH, TOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOT0 XapakTepa,
A3bIKa HAyKH, B MPHOOLICHMM K HAyYHBIM METOJaM IO3HAaHUS NpPU U3YyYCHHM BELIECTB U
XUMHUYECKUX peakuui, B (OpPMUPOBAHMM M PA3BUTUM IIO3HABATENIbHBIX YMEHUH M HX
MPUMEHEHUH B Yy4eOHO-TIO3HABAaTEIbHOM M Yy4e€OHO-HCCIIEIOBATEIbCKON JESITeNbHOCTH,
OCBOEHUU MpaBUJI O€30M1aCHOTO 0OpAIIEHUs C BELIECTBAMU B TOBCEAHEBHON KU3HU.

[Ipu n3ydeHun XMMHHM HAa YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs BakKHOE 3HaUEHUE
MpUOOpPENTN TaKUe 1IEIH, Kak:

—  (QopMupoBaHME  MHTEIJIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO pEIIeHUH, CIIOCOOHOM
alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

— HAaIlpaBJIEHHOCTh OOyUeHHs Ha CHCTEMaTH4YecKoe MpPUOOIIeHHE OOYdaloIIMXCS K
CaMOCTOSITENIbHOM ~ MO3HABaTEJIbHOM  JEATENbHOCTH, HAy4YHbIM METOAaM  IO3HaHMS,
(hopMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrieyeHne YCJIOBUMN, CIIOCOOCTBYIOIIMX MPHUOOPETEHUIO OOYYarOIIMMHUCS OIBITa
pa3zHoO0pa3HON 1eATeIbHOCTH, O3HAHUS U CAaMOIIO3HAHMSI, KJIFOYEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;



— (hopmupoBaHHE 00LIEH (YHKIMOHAIBHON M €CTECTBEHHO-HAy4YHOW IPaMOTHOCTH, B
TOM YHUCJIE€ YMEHUH OOBSACHATh M OLEHMBATH SBJICHMUS OKPYXKAIOIIEro MHUpA, UCIONb3Ys
3HaHUS U OIBIT, IOJYYEHHbIE IIPU U3YUYEHUH XUMHHU, IPUMEHSTh UX IIPU PEeLIeHnH Ipo0ieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOH JESATECIBHOCTH;

— ¢QopmupoBanue y O0OYyYalOIMXCSd TYMAHUCTHUECKUX OTHOIICHHHA, MOHUMAHUS
[EHHOCTH XUMHUYECKUX 3HAHHUN JJIs1 BEIPAOOTKHU HKOJOTHYECKH LIEIecO00pa3HOro MOBEACHHS
B OBITY M TPYIOBOH JESATEIBHOCTH B LIEJIAX COXPAHEHHS CBOETO 3JI0POBbSI M OKpYKaloIIen
IPUPOJHOM Cpesibl;

— pa3BUTHE MOTUBAaMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOEHHs OOIEYEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY IPOGMIIS U HAIIPABICHHOCTH AaJbHEUIIEro 00yueHus..

OOm1ee 4ncI0 9acoB, OTBEAEHHBIX JJISl H3yUCHUsI XMMUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBisier 136 gacoB: B 8 kiacce — 68 dacoB (2 yaca B Hezeno), B 9 kiracce —
68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUK B KM3HU 4eloBeKa. XUMHS B cucTeMe Hayk. Tema u
BellecTBa. duU3nyueckre CBOMCTBA BEIIECTB. ArperarHoe cocrosinue BemiecTB. [lonsarue o
METO/Aax MO3HaHUs B XUMHUU. UncThie BemecTBa 1 cMecu. CriocoObl pa3iesieHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHE 3J€MEHTbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTsle U cnoXKHbIE BenleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckas ¢opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTenbHass aroMHas wmacca. OTHocUTelbHas
MOJIEKYJIsIpHas Macca. MaccoBast 10J1s1 XUMHYECKOT0 3JIEMEHTA B COCMHEHUN.

KommuectBo BemecrBa. Monbs. MonsipHad macca. B3anmMocBsA3b KOJIMYECTBA, MACCHI U
yuclla CTPYKTYPHBIX €IMHULL BenlecTBa. Pacy€rsl o opmynaM XMMHUYECKUX COEIUHEHUI.

Ou3nyeckue U XUMUYECKUE SIBJICHMS. XUMHUYECKash peakius U €€ NMpU3HAKU. 3aKOH
COXpaHEHUS Macchl BellecTB. XuMmHuueckue ypaBHeHHs. Kiaccupukanus XUMHUECKUX
peakuuii (CoOeAMHEHUs, PA3JIOKEHUS, 3aMEIeHHs, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHUYECKOHU MOCY/0M, MpaBuUIaMu paboThl B JabopaTtopuu U npuémamu
oOparmieHus: ¢ 1a00paTOPHBIM 000PYIOBAaHHEM, H3yYCHHUE M ONHMCAaHUE (PU3HMUECKUX CBOWCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB, HaOmroneHue (u3ndeckux (IUIaBJICHUE BOCKA, TastHUE
JbJa, pacTUpaHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAIHsI BOJIbl) U XUMHUYECKUX (TOpeHne
CBEYH, MPOKAJIUBAHUE MEIHOW MPOBOJIOKU, B3aUMOJICHCTBUE Meja C KUCJIOTOM) SIBJICHHIA,
HaOJIlO/IeHWEe U OINKCAaHUE IPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaklIui (pasiokeHue
caxapa, B3aMMOJEHCTBHE CEpHOW KHUCIOTHI C XJOPHJIOM OapHsi, pas3iioKeHHE T'MIPOKCHAA
menu (1) mpu HarpeBanuM, B3auMo/elcTBue xemne3a ¢ pactBopoM conu meau (I1), nsydenue
CIOCOOOB pasfeNieHus] CMecel: ¢ IOMOUIbI0 MarHuTa, (QWIbTPOBaHHE, BbIMAPUBAHMUE,
TUCTUILUIALMS, XpoMmarorpadus, NpoBeleHUEe OYHUCTKU IMOBAPEHHOM cOJiM, HAONIOJEHHE U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHUS OIBITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MacChl,
CO3/1aHHE MOJIeIeH MOJIEKYJ (IIapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — aineMeHT U mpocToe BEUIECTBO.
Haxoxnenue kuciopojia B Tpupoie, (HU3NUECKHE W XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcuapl. Ilpumenenune xucnopoga. CrocoObl MONydyeHHs KHUCIOpOAa B
nabopaTopuu H TpOMbIIUIEHHOCTH. KpyroBopor kuciopona B mnpupoxe. O30H —
AJUIOTPOMHAA MOIUPHUKAIMS KUCIOPOAA.

TennoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXMMHYECKHE ypaBHEHUS, 9K30- U
SHJAOTEPMHYECKHE peakiuu. TOIUMBO: yroiab M MeTaH. 3arpsA3HEHUE BO31yXa, YCHICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — snemenT M mpocroe BemectBo. HaxoxzaeHue Bogopoda B NPHUPOAE,
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI oay4YeHus. KucioTsl u comu.

Mornsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.



duznueckue cporcTBa BoAbl. Boga kak pactBopurens. PactBopbl. HaceiieHHble u
HEHACBIIICHHbIE PacTBOpPbI. PacTBOpUMOCTH BelIECTB B Boje. MaccoBasi 10js1 BELIECTBA B
pacTBope. XuMu4yeckre cBorcTBa Boabl. OcHOBaHUsA. Poib pacTBOPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojpl B npupojie. 3arps3sHeHue TpupoaHbix Bog. OXpaHa U OUMCTKA
MIPUPOIHBIX BOJI.

Knaccudukanus neopranmdecknx coeaumneHnid. Okcunsl. Knaccudukamums OKCHIOB:
coieoOpa3yrome (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U  HECoJeoOpasyroIue.
Homenknarypa okcupoB. dusnyeckue M XUMUYECKHE cBoWcTBa OKCuAOB. I[lomyuenue
OKCH/JIOB.

OcHoBanus. Knaccudukanus OCHOBaHUN: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkinarypa ocHoBanuii. dusnyeckue U XMMHUYECKHE CBOWCTBA OCHOBaHUU. [lomyuenue
OCHOBaHMH.

Kucnorsl. Knaccupukauust kucinor. Homenkiatypa kucnor. ®Pusuueckue u
XMMHYECKHE cBoicTBa KuUCIOT. Psg aktuBHOcTH MetayuioB H. H. bekeropa. Ilonmyuenue
KHUCJIOT.

Comu. Homenknatypa cosieid. @uznueckue U XuMHUecKkue cBoiicTBa coseid. [lonyuenue
COJIEH.

I'eneTnueckas cBsI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COCIMHEHUM.

Xumuueckuii 3xcnepumenm:

Ka4eCTBEHHOE OMNPEACIICHUE COAEPKAHUSA KHUCIOpOJa B BO3AYyXe, IMOJyYECHHE,
coOupaHue, pacro3HaBaHUE W U3YYCHUE CBOWCTB KHCIOPO/a, HAOIIOICHIE B3aMMOCHCTBHS
BEIIIECTB C KHCIOPOJOM M YCJOBHUS BO3HMKHOBEHHUS U TPEKpalleHusi ropeHust (1moskapa),
O03HAKOMJIEHHE C 00pa3llaMu OKCHUIOB U ONHCAaHUE WX CBOWMCTB, MOJy4YE€HHE, COOMpAHHE,
pacro3HaBaHUE W W3Y4YEHUE CBOMCTB BOJOpoja (TOpEHHE), B3aMMOCHCTBHE BOAOpOIA C
okcuaoMm Meau (II) (Bo3MOKHO MCHOTB30BaHUE BUICOMATEPHANIOB), HAOIIOACHHE 00pa3IoB
BEIIECTB KOJIMWYECTBOM | MOIb, HCCIEAOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3IMYHON pacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOM 10Jei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTallaMd (HATpUEM U KaJbIIMEM)
(BO3MOHO HCIOJIb30BAaHUE BHUICOMATEPUAIOB), MCCIEIOBAHHUE OOpPA3I[0B HEOPTaHUUECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJACHINE U3MEHEHHSI OKPACKH WHIMKATOPOB B pacTBOpax
KHCJIOT W IIeNovel, u3ydenune B3aummojenctBus okcuga meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C MeTaJUlaMH, PEeakIuil HEeHTpalu3aii, TOJy4YeHHE HEPaCTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOTO MeTajyla JPYyruM W3 pacTBOpa COJHU, pEIICHHE
AKCIEPUMEHTANIbHBIX 3a/a4 1o Teme «BakHeilue Ki1acchl HEOPraHMUECKUX COSUHEHUINY.

Ilepuoanyeckuii 3axkoH u Ilepnoanyeckas cucrema Xxumu4eckux djaemenros 1. H.
MenpneneeBa. Crtpoenne aTOMOB. XumMu4eckas CBS3b. OxucaurTebHO-
BOCCTAHOBHMTEJIbHbIE PeaKIUN

[lepBbie TOMBITKM KIaCCU(UKAIMU XHUMHYECKHUX D3JIeMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIIEJIOYHBIE W IIETOYHO3EMENIbHBIE METAJIJIbl, TaJOT€HbI, WHEPTHHIC
rasbl). DJIEMEHTBI, KOTOpbIE 00pa3yoT aM(OTepHbIE OKCHIBI U THAPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuoaumueckas cucrema XuMuueckux diemeHToB /[, .
MenneneeBa. Koporkonepuonnas u amuHHonepuoaHas ¢opmbsl [leproanyeckoit CUCTEMBI



xumuueckux anemeHtoB JI. M. MenneneeBa. Ilepuwoasl u rpynmbl. OU3UYECKUNA CMBICHT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Ctpoenne artomoB. CocTaB aroMHbIX suep. M3oromnbl. OnekTpoHbl. CTpoeHue
INEKTPOHHBIX O000J0YeK aToMOB MepBbIX 20 XUMHUYECKHUX 3JeMeHTOB Ilepuommueckoit
cucremsl J[. 1. Menneneesa. XapakTepuCTUKa XMMUYECKOTO MJIEMEHTA I10 €r0 MOJIOKECHUIO B
IIepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHHUs  paJuyca  aTOMOB  XUMHUYECKHUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJIUIMYECKUX CBOMCTB 110 IPYIINAM U IIEpUOAaM.

3nauenue Ilepuonmueckoro 3akoHa wu Ilepuonnueckoll cHUCTEMBl XHWMHUYECKHX
3JIEMEHTOB /I pa3BUTHS HayKu U npakTuku. /. 1. MenneneeB — yu€HbIi U rpa)IaHMH.

Xumuyeckass  cBsi3b.  KoBanmenTHas  (monsipHass U HEMOJSpHAas)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp okucienus. OKUCIUTEIHLHO-BOCCTAHOBHUTENIbHBIE peakiuu. [Iporeccs
OKHUCJICHUS U BOCCTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00paslloB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aMMOJICICTBHE THIPOKCHIA
LIMHKA C PaCTBOPAMHM KUCJIOT U IIEJI0UEH, MPOBEIECHUE OIBITOB, MILTIOCTPUPYIOIIHUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOPEHHE, PEaKIIUU Pa30oKEHUs, COSTUHECHHUS).

Mescnpeomemmnuie ceasu

Peanuzamust MexXmnpeAMETHBIX CBsI3ed TMpU  HU3YYEHUHM XUMUU B 8  KIacce
OCYIIECTBJISIETCSL Y€pe3 MCIOIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATUH, TaK U
MOHSATUHN, SBJISIFONIUXCS CUCTEMHBIMHU JUISI OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKIIA.

OO0mme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (akT, THIOTE3a, TEOPHs, 3aKOH,
aHalM3, CHHTe3, Kiaccu(uKanusi, MepHOJUYHOCTh, HAOMIOJEHHE, OSKCIEPUMEHT,
MOJEJIMPOBAaHNE, U3BMEPEHHE, MOJEIIb, SIBIICHHE.

®duzmka: Marepusi, aToM, >3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOMbI,
PaMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUUYECKUI 3apsij, BEIIECTBO, TeJI0, 00bEM, arperarHoe
COCTOSIHME BEIIIeCTBa, ra3, (GU3NYECKHUE BETUUNHBI, SAUHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI,
3BE3151, ComHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rugpochepa, MUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMbl€e, TOTIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peakius

[lepuonnueckuii 3akoH. Ilepuoaumueckas cucrema XuMuueckux diemeHToB /[, .
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB XUMHUYECKUX
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KaWs, KAJIbIHMSI W UX COCIMHEHHH B COOTBETCTBHH C
MOJIOKEHHEM dJIeMeHTOB B [lepronueckoi cucteMe U CTPOCHHEM MX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMUYECKOM CBSA3U. THIIBI KPUCTAUIMYECKHUX PEMIETOK,
3aBUCUMOCTh CBOICTB BEIIECTBA OT THIA KPUCTANIMYECKOM PEIIETKH U BUJA XUMHYECKOU
CBSI3H.



Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB. XMMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCALIMXCS K pa3IMYHbIM KJIaCCaM HEOPTaHUYECKUX COEAMHEHHH, reHeTn4ecKas
CBSI3b HEOPraHMUYECKUX BEILECTB.

Knaccuukanuss XUMHUYECKHX pEaKUUil 1O pa3iu4HbIM TNpHU3HAKaMm (10 YUCIy H
COCTaBy YyYacTBYIOIIMX B PEAKIHH BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO
CTETIEHEH OKUCIICHUS] XUMHUYECKUX AJIEMEHTOB, 110 0OPATUMOCTH, TI0 YJaCTHIO KaTaJln3aTopa).
DK30- U SHI0TEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

ITonsarue o ckopocty XuMu4eckoil peakuuu. IlonsaTre 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTreHHBIX U TeTepOreHHbIX peakuusax. Ilonsatue o
karanuse. IloHAaTne o XumHuyeckoM paBHOBecHM. DakTOpbl, BIMAIOLIME HAa CKOPOCTb
XMUMHUYECKOH peakuy U MOJI0KEHNE XUMUYECKOT0 PAaBHOBECHS.

OKUCINTENEHO-BOCCTAHOBUTENIBHBIE PEAKIUH, AICKTPOHHBIN OallaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. CocTaBIeHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEAKIM C UCII0JIb30BaHUEM METO/1a JIEKTPOHHOI O OajiaHca.

Teopust NEKTPONUTUYECKON AMCCOLUAIMM. DJIEKTPOJIMUTBI U HEIJIEKTPOIUTHI.
Karuonsl, aHMoHBI. MeXaHu3M AMCCOLMAIMH BEIIECTB C Pa3IMYHBIMU BUJIAMU XUMHUYECKON
cBs13u. Crenens nuccouuanuu. CHUiibHbIE U c1a0ble JIEKTPOJIUTHL.

Peakiiun noHHOrO OOMeHa. Y CIIOBUS MPOTEKaHUs peakiii HOHHOro 0OMeHa, MOJIHbIe
U COKpall€HHblE MOHHbIE ypaBHEHHUs peakiuil. CBoWCTBa KHUCIOT, OCHOBaHUH U coiieil B
CBETE MPEJACTaBICHUI 00 AJIEKTpoJIUTHYECKOW aucconuanuu. KauecTBeHHbIE peakuuy Ha
noHbl. [loHATHE O TMIpOIIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMIJIEHHE C MOJIEISIMH KPUCTAIIIMYECKUX PEUIETOK HEOPTaHWYECKUX BELIECTB —
METAJJIOB M HeMeTalsioB (rpadgura W aimMasa), CIOXKHBIX BELIECTB (XJOpuJa HaTpHs),
UCCJIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKkLMU OT BO3ACHCTBHS pPa3IMUHBIX
(GakTOpOB,  HCCIIEOBAHUE  DJICKTPONPOBOJHOCTH  pacTBOPOB  BELIECTB,  Ipoliecca
JMCCOLMALMN KHUCTIOT, ILesoueil u cosiel (BO3MOXKHO MCIOJb30BaHHME BUAEO MATEpUAJIOB),
IIPOBE/ICHUE OIBITOB, MIUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIMi MOHHOTO oOMeHa
(oOpa3oBaHMEe ocajka, BbIIEIEHHE raza, 0Opa3oBaHUE BOJbl), OIMBITOB, WLIIOCTPUPYIOIIUX
MPUMEPHl OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX pPEaKIMM (FOpeHHe, peakUuud pas3sioKeHUus,
COEIUHEHMS), PpAcCHNO3HABAaHUE HEOPraHMYECKHUX BELIECTB C IOMOIIBI0 KAayeCTBEHHBIX
peaxkuuii Ha MOHBI, PelIEHNE SKCIIEPUMEHTAIBHBIX 3a/1au.

HemeTtayibl 1 MX coeIHHEHUSA

OOmrast xapakTepucTUKa rajnoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE
crereHu okucieHus. CtpoeHne U (pu3nyeckue CBOMCTBA NMPOCTHIX BEIIECTB — TaJOI€HOB.
XHUMHUYECKHE CBOWCTBA Ha NpPUMEpPE XJIOpa (B3aUMOJEHCTBUE C METalllaMU, HEMETallIaMH,
menoyamu). XnopoBogopod. ConsiHasg KUCIIOTa, XUMHUYECKHE CBOMCTBa, IOJIydeHHE,
npuMeHeHue. JleiicTBue XJiopa M XJIOPOBOJAOpPOAA HA OPraHW3M delloBeKa. BakHeimne
XJIOPUJIBI U UX HAXO0XJICHUE B IPUPO/IE.

O6bmas xapakrtepuctuka 3neMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHble CTereHU okucieHus. CTpoeHne U pU3NYecKrue CBOWCTBA MPOCTHIX BEIECTB —
KHCJIOPOAA U Cepbl. AJUTOTPONHbIE MOAU(UKAIIMH KHCIOPOAA U cepbl. XMMHUYECKHE CBOMCTBA



ceprl. CepoBojiopoJ, cTpoeHue, puU3ndYeckue U Xumuueckue cBoiictBa. OKCHIBI cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KMcIoTa, (pUu3nueckue 1 XMMUYECKHe CBOMCTBA
(obmme kak mpeAcTaBUTENS Kiacca KHUCIOT M creuuduyeckue). XUMUYECKUE PEeaKIHH,
JIeKaIIMe B OCHOBE NMPOMBIIUIEHHOTO CIOco0a MOJIydeHHs! CepHOM KUCIOTHL. [IprMeneHue
cepHoil KuCIOTBl. CoONlM CEpHOM KHUCIOTHI, KAuyeCTBEHHAs peakius Ha CyiabpaT-HoH.
HaxoxneHue cepsl U €€ COCIMHEHMI B IpUpPOAC. XUMHUUECKOE 3arpsi3HEHHUE OKPYKaOLIEeH
Cpelbl COEOUHEHUSMH cepbl (KUCIIOTHBIE N0KIHM, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB),
CIOCOOBI €ro Mpe0TBpaILEHHS.

OO6mast xapakTepucThKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHUCICHMs. A30T, pacnpocTpaHEeHHEe B Npupozae, (Qpusnueckue U
XxuMu4eckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (U3HYECKUe MU
XUMHAYECKHE CBOWCTBA, NOJy4eHHWe M THpuMeHeHue. Comu aMMOHHS, MX (QHU3HYECKUE U
XUMHUYECKHUE CBOWMCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHMsI. A30THast
KHCIIOTa, €€ IMoylydeHue, Gpu3nueckue U XMMHUYECKUe CBOMCTBa (00IIMe KakK MpeacTaBUTENs
KJlacca KUCIOT u crnienngudeckne). Mcrnonp30Banne HUTPATOB U COJIC aMMOHUSI B Ka4eCTBE
MUHEpAIbHBIX y10OpeHUH. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolleil cpelbl coelMHEHUSIMU
a3oTra (KUCIIOTHbIE JIOKAM, 3arpsA3HEHUE BO3/AyXa, MOYBBl U BoM0EMOB). Docdop,
aJuloTponHble Moaupukauu (ocdopa, ¢usznyeckue M Xumuueckue cBoiictBa. Oxcun
dochopa (V) u dochopnas kuciora, Gpunveckre U XUMHUYECKHE CBOICTBA, MOJTy4YECHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHHUH.

OOmast xapakTepuctuka 31eMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble  CTENEHU  OKHUCIEHHA.  YIJIepoJ,  aJUIOTPONHbIE  MOAU(UKALNH,
pacmpocTpaHeHue B TpHUpoAe, (Pu3MUecKkne W XUMHYECKHE CBOMCTBA. AjcopOius.
KpyroBopor yraepoga B mpupone. Oxcuabl yriepoja, MX (U3MUECKHEe U XHMHUYECKUE
CBOMCTBA, JECHCTBUE HA JKUBBIE OPraHU3MBI, MOIYYEHHE U MPUMEHEHHE. ODKOJIOTHYECKHE
npobaeMbl, CBA3aHHbIE ¢ okcuaoMm yraepoxaa (IV), rumoresa ri1o0anbHOrO MOTEIUICHUS
KJIUMarta, MapHUKOBBIH 3¢ddexr. YrompHas kuciora u e€ coiau, UX (¢GU3UUECKUE U
XMMHYECKHE CBOICTBa, MojydeHHe M npuMeHeHue. KauecTBeHHas peakius Ha kapOOHaT-
noHsl. Mcnonb3oBaHue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COAMHEHUAX YIiiepoaa
(MeraH, 9TaH, STWUJIEH, AalleTUJIEH, JTaHOJ, IJIMLEPHH, YKCycHass kuciorta). Ilpuponnsie
MCTOYHUKH YTJIEBOJOPOJOB (Yroijib, MPUPOIHBIN Ta3, HE(Th), MPOAYKTHl UX MEpepabOTKU
(OeH3uH), UX poilb B OBITY W NPOMBINUIEHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX
BEIIECTBAX: JKUpPax, OeslKax, yriaeBoJaXx — M UX POJHM B JKU3HU yeloBeka. MaTepualbHOE
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue U XHMHUYECKHE CBONCTBA, IMOJIyYeHHE M IPHUMEHEHUE.
CoenuHenns kpemHus B mpupone. O6mme mnpexacraBieHuss o6 okcuje kpemuus (IV) u
KpeMHueBOil kuciore. CHUIUKAThl, MX HCIOJb30BAHUE B OBITY, B MPOMBIIIIEHHOCTH.
Baxkneiiimue ctpouTenbHble MaTepuaibl: KepaMHuKa, CTEKIIO, IEMEHT, OETOH, KeJIe300€TOH.
[Ipobnembl 6€30MacHOTO MCIIOJB30BAaHHUS CTPOUTEIbHBIX MaTepUAIOB B ITOBCEIHEBHOU
KU3HU.



Xumuueckuii IKcnepumenm:

U3ydYeHHe OOpa3lOB HEOPraHMYECKHUX BEIIECTB, CBONCTB COJITHOM KHCIIOTHI,
MPOBEJICHUE KAueCTBEHHBIX pEaKIMi Ha XJIOPUA-UOHBI U HAONIOJACHHE NPU3HAKOB HX
MPOTEKAHMS, OMBITHI, OTpaXkaromue (pU3NUecKue U XUMHUYECKHUE CBOIMCTBA TaJOr€HOB U UX
coeMHEHUI (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPUANIOB), O3HAKOMIIEHHE C 00OpaszlnamMu
XJIOPU/IOB (TAJIOTEHHU/IOB), O3HAKOMJIEHHE C 00pa3amMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO
WCTOJB30BAaHUE BHJEOMATEPHAIOB), HaOIIOAEHHE Mpolecca OOyriaMBaHMA caxapa IOJ
NEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOW KHUCIOTHI, M3YyYEHHE XHMHYECKHUX CBOWCTB
pa30aBiIeHHON CEpHOW KUCIOTHI, IPOBEJCHHE KAYeCTBEHHOW peakIMM Ha cylb(ar-uoH u
HaOIto/IeHue MpHU3HaKka e€ MpOoTeKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKHMMH CBOWCTBAMHU a30Ta,
dochopa U uX coeaMHEHHH (BO3MOXKHO HCIIOJIB30BAaHHE BHJICOMATEPHAIOB), OOpa3llaMH
a30THBIX M (OCPOPHBIX yMOOpEHUH, TOTy4YeHHE, COOMpaHue, Paclio3HABAHUE W M3YYCHHE
CBOWCTB aMMHaKa, NMPOBEJACHNE KaYeCTBEHHBIX PEakiii Ha MOH aMMOHHA U (ocdar-uoH u
M3y4eHUE MPHU3HAKOB HUX IIPOTEKaHUs, B3aWMOJICHCTBHE KOHLEHTPUPOBAHHOM Aa30THOU
KHCIIOTBI C Mebl0 (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUAIIOB), H3yuy€HUE Mojeiei
KPUCTAINTMYECKUX PEIETOK anmasza, rpaduta, (QymnepeHa, O3HAKOMIEHHE C TPOIECCOM
a7icopOIMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM IPOTHBOrasa,
noJiyueHue, cCoOOupanue, paclio3HaBaHrue U U3y4eHUe CBOICTB YIIIEKHCIIOrO Trasa, MPOBeIeHUE
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CUJMKAT-UOHBI M HU3YYECHHE TNPU3HAKOB HX
MIPOTEKAHUs, O3HAKOMJICHHME C MPOAYKLUHEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, pELIEHUE
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHel11e HeMeTallIbl U X COEIUHEHUS.

Metaibl M UX COeIMHEHUS

OOmiasi xapakTepUCTHKAa XHUMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha OCHOBaHMM HX
nonoxeHusd B Ilepmonnueckoir cucreMe xummdeckux sineMeHToB JI. M. MenpaeneeBa u
ctpoeHust aromoB. CTpoeHume MeTauioB. Meraumueckas CBSA3b U METAIMYECKas
KpUCTAJIIINYECKAsl pemI€TKa. DIEKTPOXUMUUECKUN Pl HAIpsDKEHUH MeTaiioB. Pusndyeckue
U XUMHUYECKHe cBoiicTBa MmertamioB. OOue crnocoObl moiyyeHus MeTayuioB. [loHsTtue o
KOPPO3MH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aUThI UX OT Koppo3uH. CraBbl (CTallb, YyTyH,
TIOpaIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[[{enounsle MeTambl: nojoxeHue B [leproanueckoit cucteMe XUMUYECKUX JIEMEHTOB
JI. . MenneneeBa, CTpOEHHME HMX AaTOMOB, Haxo)KJIeHHE B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kaius). OKCUIbl M TUAPOKCHUIBI HATPUS U
kanus. [IpuMeHenne mea0YHbIX METAUIOB U UX COETUHEHUI.

[[lenoyHo3eMenpHbIE METAJUIBI MAarHuid M KaJlbLUU: noJjioxkeHue B llepuonnueckon
cucreMe xummdeckux 3nemeHToB [[. 1. MenneneeBa, cTpoeHHe UX aTOMOB, HaXOXACHHUE B
npupone. Puzndeckue M XUMHUYECKME CBOMCTBA MarHus W Kainplus. Baxxelmme
COCMMHECHUS Kamblusl (OKCHJ, THAPOKCHA, coiu). JKECTKOCTH BOABI M CIOCOOBI €€
yCTpaHEHUs.

Amomunuil: nonoxenue B [lepmonndeckoil cucreme xumudeckux snemeHtoB [I. U.
MenpeneeBa, CTpoeHHE aToMa, HaXOXKJIeHue B mpupoje. Puznyueckue M XUMUYECKHE
CBOMCTBA aTIOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCH/IA ATFOMUHHMSL.



Kenezo: nmonoxenue B Ilepuomuueckoil cucreme xXumudeckux siemeHtoB J[. .
MeHngeneeBa, CTpO€HHE aroMma, HaxOXJeHue B mpupoje. Puznyeckue M XUMHUUYECKHE
cBoiicTBa jxene3a. Okcuapl, ruapokcuasl U conm xkenesa (II) m xemeza (III), ux cocras,
CBOWCTBA U IMOJIYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3laMH METaUIOB U CIUIABOB, UX (PU3UYECKUMU CBOMCTBAMH,
M3y4YeHUE Pe3yJbTaTOB KOPPO3UH METAILIIOB (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUSl OKCHJA KajblMsl © HaTpus C BOJOW (BO3MOXKHO
UCIOJIb30BaHNE BHJIEOMATEPHANIOB), HCCIEIOBAHUE CBOMCTB JKECTKOM BOMABI, Ipolecca
TOpPEHHs Kelle3a B KUCIOPOJe (BO3MOXHO MCIIOJNIB30BaHHE BHAEOMATEPUANIOB), MPU3HAKOB
MIPOTEKAHUs KAaYECTBEHHBIX PEAKIMI HA MOHBI: MATHUA, KaJIblUs, aJIOMUHUS, IUHKA, JKelle3a
(IT) u xenesa (II1), menu (I1), HabnrogeHNE U ONKCAaHUE MPOLECCOB OKPAILMBAHUS IJIAMEHU
MOHAMHU HaTpHs, Kajaus W Kadblus (BO3MOXKHO UCIIOJIb30BAaHUE BHUIEOMATEPHUAIIOB),
uccienoBaHre aM(pOTEPHBIX CBOMCTB THIPOKCH 1A TFOMUHIS M THAPOKCUIA INHKA, PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a7a4 110 TeMe «BakHeHIe MeTallibl U UX COCTUHEHHS.

X¥MHUS U OKpYKALIas cpeaa

BemectBa u Marepuansl B I[IOBCEIHEBHOM JKHM3HM uejoBeka. be3omacHoe
WCIOJIb30BaHKE BEUIECTB M XUMHUUYECKUX peakiuii B ObITy. [lepBast moMoIpb npu XUMHUECKUX
0’KOrax U OTPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHHE  OKpYXKalIllew cpeabl (mpenenbHas — JAOMyCTHUMAas
KOHIIEHTpanus Bemects, najiee — [1/1K). Ponbs xumun B pemieHnn 3K0I0TUYeCKUX mpoosiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB MarepuajgoB (CTEKIO, CIUIaBbl METAIOB, IOJUMEPHBIC
MaTepuabl).

Mescnpeomemnmnuie ceasu

Peanuzamuss MexXnpeAMETHBIX CBsSI3ed MpU  U3YYEHUM XUMUU B 9  Kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATUHN, SABJISIFOUIMXCS CUCTEMHBIMHU JUISI OTAEIBHBIX MNPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKIIA.

OO6mme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (akT, THIOTE3a, 3aKOH, TEOpHs,
aHaIM3, CHUHTE3, KiacCUUKaus, TNEPUOJUYHOCTh, HAONIOJCHUE, OKCIEPUMEHT,
MOJICIUPOBAHNE, W3MEpPEHUEe, MOJENb, SBICHHUE, TAPHUKOBBIM A()QPEKT, TEXHOIOTHS,
Marepuabl.

®dusnka: Marepusi, aToM, >3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIWJ, H30TOMbI,
PaaMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUM 3apsii, TPOBOJHUKH, IMOIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENNO, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, a3,
pacTBOp, PacTBOPUMOCTh, KPUCTAJUTMYECKash PEHIETKa, CIUIaBbl, (U3UYECKHE BEIMYWHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3161, COMHIIE.

buonorus: ¢potocuntes, npixanue, ouocdepa, IKOCUCTEMa, MUHEPATBLHbBIE yI0OpEHNS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHLHBIE BEIIECTBA.

l'eorpadusa: armocdepa, rtumpochepa, MUHEpalbl, TOPHBIE TMOPOJBI, IOJE3HBIC
HCKOIIaeMbl€, TOTLIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHHUS IMPOrPAaMMBbI OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTHTAIOTCSI B Xoie OOydYyeHHs XHMHUU B €JUHCTBE Y4YeOHOW M BOCHHTATEILHOU
JESTeIbHOCTH B COOTBETCTBHUHU C TPAJUIMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, MPHUHITHIMU B OOIECTBE MpaBUIaMH U HOpMaMHu
MOBEACHUS U CIOCOOCTBYIOT IpOLIeCCaM CaMOIIO3HAHUS, CaMOPa3BUTUS W COLIMATIU3ALUU
o0yJaronmxcs.

JIM4HOCTHBIE Pe3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOH MO3UTHBHBIX IEHHOCTHBIX OPUEHTALMI M PaCIIMPEHUE OIbITA eI TEIHbHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

[EHHOCTHOTO OTHOLICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HaCJEIWI0, TIOHMMaHUsl 3HAUEHUS XUMHYECKOW HAyKH B KU3HU COBPEMEHHOTO
o011ecTBa, CIoCOOHOCTH BIAJETh JOCTOBEPHOM HH(POPMAIIMEH O MEePEIOBbIX TOCTHKEHUSIX U
OTKPBITHSIX MUPOBOU U OTEUECTBEHHOW XUMUU, 3aNHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MPEJCTAaBICHUS O COLMAIBHBIX HOPMAax M MpPaBWIIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, = KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIe10BaTENbCKOM, TBOPUYECKOM M APYrHX BHUAAX MAESITEIbHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOHM [1€ATENbHOCTH INPU BBITOJHEHUU Y4YEOHBIX, MO3HABATEJIbHBIX
3aJa4, BBINOJHEHUH XUMHMUYECKMX OSKCIIEPUMEHTOB, CO3JaHMM Y4YeOHBIX IPOEKTOB,
CTpeMJIEHHs] K B3aMMOIOHMMAaHHMIO M B3aUMOIOMOIIM B IIpolLecce dSTOoW ydyeOHOMH
JesITeIbHOCTH, TOTOBHOCTH OLICHHWBaTh CBOE IMOBEJICHHE M IMOCTYNKH CBOUX TOBapUUIeH ¢
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUH MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHPOBO33PEHUYECKHE TMPEACTABIEHUS O BEIIECTBE M XUMHUYECKOW peaklMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIFOIIME OCHOBY JJIs
MOHWMaHMsI CYIIHOCTH HAyYHOH KapTUHBI MHpa, TMPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJbI, B3aHMOCBS3SX 4YelOBEeKa C MPUPOAHON cpenoi, o
PO XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHbIE MOTHBBI, HAIPABJICHHbIE HA TOJYYE€HHE HOBBIX 3HAHMN MO XHMMH,
HEoO0XoauMBbIe Ui OOBSICHEHUs HAOII0AaeMBIX MPOLIECCOB U SBICHMH, MO3HABATENbHOM,
WHPOPMAIIMOHHON M YHTATENLCKOW KYJIBTYpBHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIHLHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JHMTEPATypOU, JOCTYMHBIMH TEXHHUYECKHIMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYUYCHHIO M TTO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
caM000pa30BaHMUIO, MPOEKTHOH M HCCIEIOBATENbCKOM JEATETbHOCTH, K OCO3HAHHOMY
BbIOOpY HAMPABICHHOCTH M YPOBHS 00yUeHHs B JaJIbHEHIEM;



4) ¢popMUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IICHHOCTH J>XU3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTQHOBKM Ha 3JI0pOBBI 00pa3 >KU3HM, OCO3HAHUE IOCIEACTBUI M HENPHUITHE BPEAHBIX
NpUBbIUEK (YIMOTPEOICHHUS aJIKOTOJs, HAPKOTUKOB, KyPeHHUs), HEOOXOTUMOCTH COOJIOACHUS
npaBuUil 0€30MaCHOCTH MPU OOpAIICHWH ¢ XMMHYECKMMHU BEIIECTBAMU B OBITY U pealbHOU
KU3HU;

5) Tpy/0BOTO BOCIUTAHUS

UHTEpeC K MPaKTHYECKOMY H3yYeHHMIO Hpodeccuii M Tpyda pasziIudyHOro poja,
YB@KECHHE K TPYAY M pe3ylbTaTaM TPYAOBOH IEATENbHOCTH, B TOM YHUCIIE Ha OCHOBE
IIPUMEHEHMs] TNPEAMETHBIX 3HAHUM IO XUMMH, OCO3HAaHHBIA BBIOOP HMHIMBUAYAIbHOU
TPAEKTOPUHU NPOIOJKEHUS 00pPa30BaHUs C YUETOM JMUYHOCTHBIX MHTEPECOB U CIOCOOHOCTHU K
XUMHH, OOIICCTBCHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEmHON MpodeccnoHaAIbHON
NESITeIbHOCTH W Pa3BUTHUS HEOOXONMMBIX YMEHHH, TOTOBHOCTh aJalNTHPOBATHCS B
npodeCCHOHATLHON Ccpejie;

6) 9K0JIOrNYECKOT0 BOCTIUTAHHUSI:

9KOJIOTUYECKU I1eJIeco00pa3HOe OTHOLIEHHE K IMPHpOJie KAaK HMCTOYHMKY >KM3HM Ha
3emiie, OCHOBE €€ CyIEeCTBOBAHMUS, IOHUMaHUE [IEHHOCTHU 30pOBOro M OGe30macHoro oopasa
KHU3HH, OTBETCTBEHHOE OTHOLICHME K COOCTBEHHOMY (HU3UYECKOMY U ICUXUYECKOMY
3JI0pOBbIO, OCO3HAHHUE LIEHHOCTH COOII0IEHUS MPaBUJl O€30I1aCHOT0 MOBEAECHUS pHU paboTe ¢
BELIECTBAMMU, a TAKXKE B CUTYaIUIX, YTPOKAIOIIMUX 3JOPOBBIO U JKU3HU JIIOJIEH;

CIOCOOHOCTH TPUMEHSTH 3HAHMSA, MMOJIydyaeMble PU U3YYCHUH XMMUH, JJISI PEIICHHUS
3a/1a4, CBS3aHHBIX C OKpYXalolled MPUPOJHOM CpENoM, I IOBBIIICHHUS YPOBHS
9KOJIOTMYECKON KYJIbTYPBl, OCO3HAHUS INI00ATLHOTO XapakTepa SKOJIOIMYECKUX MpoOiIeM U
NyTed UX PELIeHUs MOCPEICTBOM METOJOB XUMHUH, SKOJIOTMUECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJCTBOBAThCSI UM B [TIO3HABATENIbHON, KOMMYHUKATUBHON U COLIMAJIBHOM MPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe meranpeIMETHBIX pe3yJlbTaTOB BBLACISAIOT 3HAYMMBIE Ui (POPMUPOBAHUS
MHUPOBO33pEHUS 00IleHaAYYHbIe TOHATHUS (3aKOH, TEOpUSs, IPUHLIUI, TUIO0Te3a, (PaKT, CUCTEMA,
MPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIHOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX
y4eOHBIX IMpeIMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHUN U3 3TUX MNPEAMETOB (POPMHUPOBATH
MIpe/ICTaBICHHE O 1IEIOCTHON HAay4YHOW KapTHHE MHUpa, U YHUBEpCAJIbHbIE yUeOHbIE JeHCTBUS
(mo3HaBaTenbHble, = KOMMYHUKATUBHBIE,  PETYJISTHBHBIE), KOTOpbIE  OOECIEeUnBaIOT
¢dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAaHUIO U  OCYIIECTBICHUIO
y4eOHOI NesTeTbHOCTH.

ITo3naBaTenbHBbIC YHHBeEPCAJbHbIC YUeOHbIC el CTBHUS

ba3oBble JlornyecKkue AeicTBHA:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS TNPU OCBOCHHWU 3HAHUU:
pacKpbIBaTh CMBICII XHMHUYECKUX TOHATUH (BBIAEISATH UX XapaKTepHbIE IPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JPYIMMH TOHATUSMHU), HCHOJIb30BaTh MOHATUSA JUIS
OOBSICHEHUS! OTHENbHBIX (DAKTOB U SBJIEHUHM, BBIOMPATh OCHOBAHMSI U KPUTEPUH JUIS
KJIacCU(UKALMU XUMHUECKUX BEIIECTB M XUMHUECKUX PEaKLMH, YCTaHABIMBATh MPUYUHHO-



CIIEJICTBEHHBIE CBSA3M MEXKIYy OOBEKTaMH M3y4YEHHS, CTPOUTH JIOTUYECKHE PACCYKIACHUS
(MHIYKTUBHBIC, ACTYKTUBHBIE, IO aHAJIOTHH), AeJIaTh BBIBOJbI U 3aKIIIOUCHHUS;

yMEHHE MPUMEHSTH B IPOIEcCe MO3HAHUS MOHATUA (IPEIMETHBIC U METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIOJIb3YEMble B XUMHH, IPEOOpPa30OBHIBATh LIMPOKO
NPpUMCHACMBIC B XWMHHU MOJCIIBHBIC MPCACTABICHUA — XUMHAYECKHH 3HaK (CI/IMBOJI
JJIEMEHTa), XUMHU4YecKas (opMyna M ypaBHEHHE XMMHUYECKOW PEAKIUU — MpPU PEIICHUH
y‘-I€6HO'HO3HaBaTeJ'IBHBIX 3aga4d, C y‘-IéTOM 9TUX MOJACIBbHBIX HpeﬂCTaBHCHI/Iﬁ BBIABJISITH N
XapaKTepU30BaTh CYIIECTBEHHBIEC MPU3HAKH U3Y4aeMbIX 00OBbEKTOB — XUMUYECKUX BELIECTB U
XUMHUYECKUX PEaKIii, BBIABIATH OOILIME 3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIEC CBSI3U
Y IPOTUBOPEYHSI B U3yYaEMbIX MPOIECCax U SIBICHUSX.

Ba3oBble uccienoBarenbckue 1elCTBUS:

YMCHHUEC HCIIOJIb30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHMA, a
TAaKXKE€ B Kadye€CTBC OCHOBBI JIsA (i)OpMI/IpOBaHI/Iﬂ TUIIOTE3bI IO IMPOBEPKEC IMPABUIIBHOCTHU
BbBICKA3bIBACMbBIX CYH(HCHHﬁ;

npuoOpEeTeHUE OMbITa M0 TUIAHMPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUIECKUX
HKCIIEPUMEHTOB, YMEHUE HaOI0IaTh 32 XOJOM MpOIecca, CaMOCTOSITENFHO MTPOTHO3HUPOBATh
ero pesynbTaT, (HopMynHpoBaTh OO0OOIIEHUS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOJeNaHHOM padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BbIOMpATh, AHAJU3UPOBATH W HHTEPIPETUPOBATH HH(DOPMALMIO PA3IUUYHBIX
BUJIOB U ()OPM TIPEICTABJICHUS, TIOTYIaeMyI0 U3 Pa3HBIX MCTOUYHUKOB (HAYYHO-TIOMYJISIpHAS
nuTepaTypa XHMHYECKOTO COJIepKaHUs, CIpaBOYHBIE TOcoOus, pecypcel HHTepHera),
KPUTHUYECKH OLIEHUBATh POTHUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMaIIHIO;

YMEHHE MPUMEHSTh pa3IU4Hble METOJbl M 3alpochl MpU TOUCKE MU OTOOpe
MH(OpPMALIUM U COOTBETCTBYIOIIMX TaHHBIX, HEOOXOIUMBIX IS BBIMOTHEHUS y4YEOHBIX U
MO3HABATENbHBIX 33/1a4  ONpEeAEeNEHHOr0 TWIA, NPUOOpETEeHHE OmbiTa B  00JaCTH
WCIOJIb30BaHUs HWH(DOPMALIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUN, OBIAJEHUE KYIbTYpOil
AKTUBHOTO HCIOJb30BaHUSI PA3NUYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITENILHO BBIOMPATH
ONTUMAaJIbHYI0 (OpPMY MPEACTABICHUS UHPOPMALMKM U WIIIOCTPUPOBATh pellaeMble 3aJ1auu
HECJIOKHBIMU CXEMaMHU, IMarpaMMaMu, IpyruMu popMamMu Tpaduky U UX KOMOMHALMSIMU;

YMEHHE WCTOIbh30BaTh M aHAIM3MPOBATH B MpoIecce y4eOHOW M MCCIeN0BaTeIbCKON
ACATCIIBHOCTHU I/IH(i)OpMaHI/IIO O BJIWAHHUU MPOMBIIIICHHOCTHU, CCJIIBCKOI'0 X035McTBa U
TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIICH MPUPOTHOMN CpeIbl.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbIE eliCTBHUS:

YMEHHs 3a/laBaTh BONPOCHI (B XoJe nauanora u (WIM) AUCKYCCHUH) IO CYIIECTBY
oOcykmaeMol TeMbl, (OPMYIHUPOBATh CBOW TPEUIOKECHHUS] OTHOCUTEIHHO BBIMOTHEHUS
MpEJI0KEHHOM 3a/1a4u;

YMCEHUA MPECACTABIATL IMOJTYYCHHBIC PE3YJIbTAThI IO3HABaTEILHOU JCATCIIBHOCTHU B
YCTHBIX W IHMCBMCHHBIX TCKCTax; MACJIaTb MNPE3CHTAUIO PE3YIbTATOB BbINIOJIHCHUA
XUMHUYECKOTO DKCIepuMeHTa (1abopaTOpHOTO  OMbBITa, JIAOOPATOPHOW  paboThHl  TO
WCCIIETOBAaHHUIO CBOMCTB BEUIECTB, YI€OHOTO MPOEKTA);



yMeHHs Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM MMO3HABaTEIbHON
U HCCIEeIOBATEIbCKON JIEATENBHOCTH MPH PELICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
yuéra OOIIMX HMHTEPECOB U COIJIACOBaHMS MO3ULUN (00CyXIeHus, OOMEH MHEHUSIMHU,
«MO3rOBBIE€ IITYPMBbI», KOOPAMHALIMS COBMECTHBIX IEHCTBHI, ONpenerIeHUe KPUTEPUEB IO
OLIEHKE KauecTBa BBINOJIHEHHON padOThI U JpYTHE).
PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe AelicTBUS:
YMEHHE  CaMOCTOSITEIbHO  ONPENENATh  ILIeJIM  JIEATENbHOCTH,  IUIAHUPOBATb,
OCYILIECTBIISATh, KOHTPOJIUPOBATH M HpU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
NesATEIbHOCTh, BBIOMpaTh HambOonee d(OPEKTUBHBICE CHOCOOBI pPEIICHUS YYEOHBIX |
MO3HABATENbHBIX 33/1a4, CAMOCTOSITENIFHO COCTAaBJISATh WM KOPPEKTUPOBATh MPEJIOKEHHBIN
QITOPUTM JEHCTBUI TPH BBHINOJHEHUH 3aJaHUI C y4€TOM MOJIy4YeHHUs HOBBIX 3HAHUU 00
U3Y4aeMbIX OOBEKTaX — BELIECTBaX W PEAKLMSIX, OLEHUBATh COOTBETCTBHE IOJIyYEHHOTO
pe3ysbTaTa 3asBJICHHOM 1€/, YMEHHME MHCIIONb30BaTh M AHAIU3UPOBaThb KOHTEKCTHI,
IIpe/ijiaraéMble B YCIIOBUU 3aJJaHUM.
NPEAMETHBIE PE3YJIbTATHI
B cocrtaBe mpeaMeTHBIX peE3yNbTaTOB MO OCBOCHUIO O0S3aTENBbHOIO COJEp>KaHUs,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil paboyeil mporpamMmoi, BBIAETSIOT: OCBOCHHBIE
OoOy4arolMMUCSl HAay4YHbIE 3HAHUS, YMEHHUS M CIOCOOBI JCHCTBHI, crernupuveckue s
MpeIMETHON 005acTH «XUMUSA», BUIBI JEATEIBHOCTH MO MOJYYEHHI0 HOBOTO 3HAHHUSA, €r0o
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W TNPUMEHEHHIO B Pa3JIMYHBIX Y4YEOHBIX U HOBBIX
CUTYalUsIX.
K xon1y o0yuenus B 8 kiiacce npeaMeTHbIE pe3yJIbTaThl HA OA30BOM YPOBHE JIOJIKHBI
OTpakaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:
® DPACKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX MOHATHUN: aTOM, MOJIEKYyIa,
XUMHUYECKUH  3JIEMEHT, [POCTOE€ BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh
(omHOpOIHAsT M HEOJHOPOJHAsA), BaJEHTHOCTh, OTHOCHUTENbHAas AaTOMHAas U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MaccoBas
J0J1s1 XUMUYECKOTO 3JIEMEHTa B COEJMHEHUH, MOJISIPHBIA 00BEM, OKCHJ, KUCIOTa,
OCHOBAHHUE, COJIb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIIECHUS, XUMHUYECKas
peakius, Ki1accupUKams peakluil: peakuy COeAUHEHUs, PeaKLUu Pa3JIoKeHUs,
peaKkiMM 3aMelleHMs], peakiuu OOMEHa, 5K30- M DHJIOTEPMUYECKHE PpeakIuH,
TerioBoM 3(ddexT peaknuu, SAPO aTroma, SJIEKTPOHHBIM CJIONH aroma, aTOMHas
opbuTtanp, paadyc aroMa, XUMHUYECKas CBs3b, IHOJSPHAs U HEHOJsSpHas
KOBaJICHTHAsI CBSI3b, HOHHAs CBS3b, MOH, KATUOH, aHUOH, PacTBOpP, MaccoBasi A0
BelecTBa (MPOICHTHAs KOHIIEHTPAITUs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHH U MPUMEHSTH 3TU
MOHSTHSI TIPU OMMCAHUU BEILIECTB M X MPEBPAICHHI;

® UCMOJb30BaTh XUMHMYECKYIO CHMBOJIUKY JUJIsI COCTaBJIEHHUS (DOpPMYN BEIIECTB M
YPaBHEHNN XUMHUYECKHUX PEAKIINN;

® OMpeneNniTh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETIEHb
OKHCJICHUS DJIEMEHTOB B OWHApPHBIX COEJUHEHUSX, NMPUHAICKHOCTh BEIIECTB K



OIpeNIeIEHHOMY KJIacCy COEAMHEHUH 1o (GopMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpbiBath  cmbici  Ilepmogmueckoro  3akona [, M.  MeHnneneesa:
JE€MOHCTPUPOBATh IOHUMAaHUE NIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX
JJIEMEHTOB OT MX IOJIOKEHHA B llepnoanueckoil cucreMme, 3aKOHOB COXPAaHEHUS
MaccChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO Y4YE€HHs, 3aKOHa
ABorajpo;

e ONUCBHIBaTh U XapakTepuszoBaTh TaOnuuHyr ¢(opmy Ileproguueckoil cucTembl
XMMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IJ1aBHas noArpynna (A-rpynmna)» u
«mobounas moarpynna (b-rpymnma)», maneie W 0OJdbIINE TEPHOIBI, COOTHOCHUTH
o003HaueHHs, KOTOpble wWMeloTcs B Tabnmme «llepumogmueckas cucrema
xuMmuueckux sneMeHTtoB Jl. M. MeHnneneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsl sjapa, oOIiee 4Jucio
AJIEKTPOHOB U paclpeiesieHUe UX MO0 IEKTPOHHBIM CIIOSM);

e Kjaccu(UIUpPOBATh  XMUMHYECKHE  OJIEMEHTHl, HEOPraHWMYeCKHE  BEIIEeCTBa,
XUMHUUYECKHUE PEaKLUHU (110 YUCIy U COCTaBY Y4YAacTBYIOLIUX B pEaKLUU BELIECTB, MO
TerioBoMy 3h(heKTy);

®  XapaKkTepu30BaTh (ONUCHIBATH) OOIINE XMMHUUYECKHE CBOMCTBA BEIIECTB PA3IUYHbBIX
KJIAaCCOB, IMOJTBEPXKJasi ONHCAHWE NPUMEpPAMH MOJIEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEaKLUii;

® IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKaHUsSI XUMUYECKUX MTPEBPALICHUH B pAa3JIUUHBIX YCIOBUSX;

® BBIYNCIATH OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJISIDHYIO MacChbl BEILECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMEHTa MO (OpMyse COEAMHEHHUS, MacCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPaBHEHUIO XMMHUYECKOMN
peakuuu;

® IIPUMEHATH OCHOBHBIE ONIEPALIMU MBICIIUTEIBHON JEATEIBHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0O0OIICHHE, CHUCTEeMaTH3alMI0, KIAacCU(UKAIUIO,  BBISIBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€d — AJI U3YYEHUs CBOWCTB BEILIECTB U XUMHYECKHUX
peakiuii, ecTeCTBEHHO-HAay4YHble METO/bl MO3HAHMUS — HaOJI0JEHHE, U3MEpEHHeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH);

e cjenoBaTh INpaBWJaM IIOJB30BAaHUS XHMHUECKON mMocynoll u jgabopaTopHBIM
o0opy/noBaHUEM, a TaK)Ke MpaBUiiaM OOpPAIEHHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUUSMU IO BBINOJHEHUIO J1a0OpAaTOPHBIX XWMHUYECKHX OIBITOB 10
MOJyYeHHUI0O M COOMpaHHIO Tra3000pa3HBIX BEIIECTB (BOJAOPOAA M KHCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPENECIEHHOW MAacCOBOW [IOJIEM pPacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATb U  MPOBOAUTH XUMHUYECKHE OKCIEPUMEHTHI  I10
pacrno3HaBaHHUIO PACTBOPOB LIEJIOYEN U KUCIIOT C IIOMOILBIO MHIUKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K xoH1y o0yuenus B 9 kJacce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JOJIKHBI

OTpaxkaTh c()OPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:



PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUECKUX MOHITHI: XUMUYECKUM 3JIEMEHT, aTOM,
MOJIEKYJ1a, HOH, KaTHOH, AaHHMOH, IPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO,
BAJIGHTHOCTb,  AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIICHUS, XHMHUYECKast
peaxius, XMMHUYecKast CBsI3b, TEIJIOBON 3 PEKT peakiiu, MOJb, MOJISPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHL, HEDJIEKTPOIUTHI, SJIEKTPOJIUTHYECKAS JUCCOLUALUS,
peakiuuyu MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIE U
HEOOpaTHUMBIE PEaKIuH, OKUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU, OKUCITUTEINb,
BOCCTAHOBUTEINIb, OKHCJCHHE M BOCCTAHOBIICHHE, AIJIOTPONHs, aM(pOTEPHOCTb,
XUMUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METAJUIMYEeCKas), KpUCTaUIMYecKas
pelmérka, KOppo3Hs METajuIOB, CIUIaBbl, CKOPOCTb XHMMMYECKOH peakluH,
npeaenbHo gqonycrtuMas konnenTpauus 11K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX MOHITHI U MIPUMEHSATH 3TH
TIOHSTHUSA MPU ONMMCAHUU BEIIECTB M X MPEBPAICHUH;

UCIOJIb30BaTh XUMUYECKYI) CHUMBOJHKY JUISl COCTaBIeHUS (OpMYN BEIIECTB U
YPaBHEHU XMMHYECKUX PEAKIIUI;

ONpENEATh BAJECHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHUX DJIIEMEHTOB B
COEIMHEHUSAX PA3JIIMYHOTO COCTaBa, NMPUHAJIEHKHOCTh BEIIECTB K ONpEAEIEHHOMY
KJIACCy COCJMHEHUN M0 (hOpMyJiaM, BUJl XUMUIECKOW CBS3U (KOBAJICHTHAsS, MOHHAS,
MeTaJUTMYecKasi) B HEOPraHWYECKHX COCAMHEHUSX, 3apsij MOHA IO XUMHUYECKOM
dbopmyne, xapakTep Cpelbl B BOIHBIX PAacTBOpaX HEOPTraHMYECKHX COCIMHEHHH,
TUT KPUCTAIUTMYECKOM PEeIETKU KOHKPETHOTO BEIIECTBA;

packpsiBaTh  cMbicn  [lepuommueckoro 3akona JI. WM. MeHnngeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHMMAHUE: OMHCHIBATh W XapaKTePU30BaTh TAOIUUYHYIO
dbopmy Ilepuogudeckoil CUCTEMbI XUMHUYECKHUX JJIEMEHTOB: Pa3IU4aTh MOHSITHS
«rnaBHas moarpynna (A-rpynmna)» u «mobounas noarpynma (b-rpymma)y, mansie u
OoJibIle TEPUOABl, COOTHOCUTH O0O3HAUEHUsS, KOTOPbIE HMEITCS B
MePUOANYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMHUYECKHUX OJIIEMEHTOB (COCTaB M 3apsii s1apa, oOIiee 4YHucio SJIEKTPOHOB U
pacrpeiesieHue UX IO IEKTPOHHBIM CII0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COEAMHEHUH B Mpejierax MajblX MEPHOJIOB U
TJIABHBIX TTOATPYIII ¢ YYETOM CTPOCHUSI KX aTOMOB;

KIacCU(PUIIUPOBATh  XUMHUYECKHE  DJIEMEHTBI, HEOpraHMYeCKHe  BEIIeCTBa,
XUMHUYECKHUE PEAKIUH (10 YHUCTY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TeroBoMy 3G (dexTy, M0 M3MEHEHHIO CTETNEeHEH OKHCICHHS XUMHUYECKHX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIIMEe W crnenuduueckue XUMUYECKUE CBOMCTBA
MPOCTBIX ¥ CIOXKHBIX  BEIIECTB, TMOATBEPKAasl OMUCAaHWE TMpUMEpamMHu
MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;
COCTABJISITh YPAaBHEHMS SJEKTPOJMTHUUECKOW TUCCOLMAIMU KHUCIOT, LIENOoYed H
coJieil, TOJTHbIE M COKpalIEHHbIE YPaBHEHUS peaKIii HOHHOTO 0OMEHa, ypaBHEHHUS
peakuui, TMOATBEPXKAAIOIIMUX CYIIECTBOBAHHE T'€HETUYECKOM CBS3UM MEXAY
BEILIECTBAMM PA3JINYHBIX KJIACCOB;



PaCKpBIBATHL CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ IoCpeaACTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHCca ATHX PeaKIuii;

IMIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUS, BOSMOXKXHOCTHU
MIPOTEKAHUs XUMUYECKUX IIPEBPAILICHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCHTEJIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTrO 3JIeMeHTa Mo (opMyle COEAMHEHUS, MAacCCOBYIO
JIOJIK0 BEUIECTBA B PACTBOPE, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHYECKOH
peaKiuu;

coONMOIaTh TpaBWIIa IOJIL30BAHMS XHMHUYECKOW TIOCYIOH U J1abopaTOpPHBIM
o0opy/lOBaHUEM, a TaKXKe IMpaBWIa OOpAIleHUsI C BEHIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMH 110 BBIITOJHCHHIO Ha60paTOpHI>IX XUMHUYCCKUX OIBbITOB IIO
MOJTYYCHUIO U COOMPAHMIO ra3000pa3HbIX BENIECTB (aAMMHUAKa U YIIIEKHCIIOTO Ta3a);
MMpOBOAWUTL PCAKLIUH, TMMOATBCPKIAAIOIIUC Ka4eCTBEHHBIM COCTaB Pa3IMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOIUI-, KapOOHAT-,
docdar-, cumukar-, cyabdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI
HU3YUYCHHBIX MCTAJJIOB, MPUCYTCTBYIOIIUMC B BOJHBLIX pacTBOpax HCOPraHUYCCKHUX
BEIIICCTB;

MPHUMCHATH OCHOBHBIC OIICpanuu MBICITUTEIbHOMN ACATCIIBHOCTHU — aHAJIN3 U CUHTEC3,
CpaBHCHHC, O606HI€HI/IC, CUCTCMATU3alMI0, BBIABJICHHUC MPUYUHHO-CICACTBCHHBIX
CBsI3€H — JIISl U3Yy4YEHHsI CBOWCTB BEIIECTB U XMMHYECKHX PEAKIIMH, ECTECTBEHHO-
Hay4YHble METOJbl T[O3HAHWS — HAOIIOJECHUE, W3MEpEHHe, MOJCIUPOBAHHE,
HKCHEPUMEHT (peasIbHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne KoanuyecTBo 4acoB
DJIeKTPOHHbIE
HaumenoBanue pa3jiesioB (undposbie)
I KonTpoabu [MpakTnyeck
H TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
/ ble padoThI ue padoTsbl
0 pecypcsbl
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMusg — BakHas 00/1aCcTh
1 €CTECTBO3HAHUSA U bubmorexa HOK
1' N 5 2 https://m.edsoo.ru/7f41
P 837c
eITEIILHOCTH YeJIoBEKA
1 BerriecTBa 1 XUMHYECKHE brbmmorexa LOK
2' eamK - 15 1 https://m.edsoo.ru/7f41
peartt 837c
Wroro mo paszneny 20

Paspen 2. Baxxneiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

) Bos KHe1000 but6mmoreka [IOK
' Ayx- pOaL. 6 https://m.edsoo.ru/7f41
1 ITousTHe 00 OKCcHIaX
837c¢c
but6mmoreka [IOK
2. B JI
OAIOPOLLIOIATHE O 8 1 https://m.edsoo.ru/7f41
2 KHUCIJIOTaX U COJISAX

837c
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bu6nuoreka [IOK

2. Boga. P !
O3 TaCTROPHL. LIoHhITHe 5 https://m.edsoo.ru/7f41
3 00 OCHOBaHUSX
837c
5 OCHOBHBIE KJIaCChI bubnuorexa [JOK
4' HEOPTaHUIECKUX 11 https://m.edsoo.ru/7f41
COCTMHCHUI 837c
Utoro no pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuuyeckunx 3jaementon /1. U.

MenaeeeBa. CTpoe}me aToMoOB. XuMHYecKasi cBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

Ilepronnueckuii 3aKOH U
3 [Tepuoanueckas cuctema bubmuorexa [JOK
1' XUMHUYECKHUX DJIEMEHTOB /I, 7 https://m.edsoo.ru/7f41
N. MengeneeBa. CTpoeHue 837c
aToma
X .
, | s
' 8 https://m.edsoo.ru/7f41
2 BOCCTaHOBUTEJIbHBIE
837c
peakiuu
bu6nuoreka [IOK
Utoro mo pazneny 15 https://m.edsoo.ru/7f41
837c
but6mmoreka [IOK
PesepBHoe Bpems 3

https://m.edsoo.ru/7f41
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837c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

9 KVIACC

Ne KosauuecTBo yacoB
DJIEeKTPOHHBIE
HaumenoBanue pa3jaesioB (undposbie)
I KonTpoasu [MpakTnyeck
U TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThbI ne paboThbl
. pecypcbl
Pa3znea 1. BeniecTBO U XUMHUYECKHE PeaKIUU
[ToBTOpeHue u yrirydsienue bubmuorexa [HOK
3HAHUH OCHOBHBIX Pa3/IC/iOB 5 1 https://m.edsoo.ru/7f41
Kypca 8 Kiacca a636
OcHOBHBIE 32aKOHOMEPHOCTHU bubmmorexa LIOK
o e P 4 https://m.edsoo.ru/7f41
XUMHUYECKHUX PEAKITHIA
peart a636
DIIEKTPONUTHYECKAS bubnmnoreka [JOK
qucconuanus. XuMHIeckue 8 1 1 https://m.edsoo.ru/7f41
peaxkuu B pacTBOpax a636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M X COeIMHEHUS
OO0mias XxapakTepucTUKa bubnuotexa [JOK
XUMHUYECKHX DJIEMEHTOB 4 1 https://m.edsoo.ru/7f41

VIIA-rpynnsl. I'agorenst

a636
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OO01as xapakTepuCTHKA

2 XHUMUYCCKHX DJIEMECHTOB bubmmorexa [IOK
' . 6 https://m.edsoo.ru/7f41
2 VIA-rpynmel. Cepa u eé
a636
COEUHEHUS .
OO01ast XapakTepUCTHKA
2 XUMHUYECKHUX DIIEMEHTOB bubmorexa [IOK
' 7 https://m.edsoo.ru/7f41
3 VA-rpynmsl. A3zot, docdop 2636
U UX COEIUHEHUS —
OO1mrast xapakTepUCTHKA
2 XUMHYECKHUX DIIEMEHTOB bubmorexa [IOK
' 8 https://m.edsoo.ru/7f41
4 IVA-rpynnel. Yriepon u 2636
KPEMHHUH ¥ UX COCTUHECHUS E—
Hroro no paszneny 25
Pa3znea 3. Merajliibl M X COeIHHEHUS
3 bu6nuoreka [IOK
1' OO6111e cCBOICTBA METAINIOB 4 https://m.edsoo.ru/7f41
a636
3 Baxneiinme MeTamuibl U UX bubmmorexa [IOK
' 16 https://m.edsoo.ru/7f41
2 COEIUHEHUSA

a636
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Uroro mo pazneny 20
Pasznen 4. Xumus U OKpyskaomas cpeaa
4 BeittectBa 1 Mmarepuaisl B bubmorexa HOK
' = p 3 https://m.edsoo.ru/7f41
1 JKU3HU YeJIOBEKa
a636
Utoro no pazneny 3
bubnnoreka IIOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f41
a636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
J KoauyecTBO yacoB
Jara JJIeKTPOHHbIE
I Kontpoas | Ilpakruye uuppoBbIe
/ eMa ypoka Bce usyude 6
ro HbIE cKHue — oopa3oBaTe/ib
J paGoThI padoThI HbIe pecypchl
02.09 bubnuoreka
[Ipenmer xumun. Pons xumuu B 1 06.09.2 LHOK
JKU3HU 4elloBeKa. Tera U BelmecTsa 4 R https://m.edsoo
.ru/ff0d210c
02.09 _ bubnuoreka
ITonsgaTue o MeToax MMO3HAHUS B 1 06.09.2 LHOK
XAMUHU 4 R https://m.edsoo
.ru/ff0d227e
[Tpaktnyeckas pabora Ne 1 «IIpaBuia 09.09 bubnuoreka
paboThl B 1a00paTOpPUU U PUEMBI 1 1 3' 09.2 I[HOK
oOparenus ¢ 1a00paTOpHBIM 4 R https://m.edsoo
000pyI0BaHUEMY .ru/ff0d23dc
09.09 _ Bubnuoreka
Yucreie BemecTBa U cMmecr. CriocoOnl 1 13.09 2 IHOK
paszesnenus cMecei 4 o https://m.edsoo

.ru/ff0d26ca
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bubauoreka

[TpakTuyeckas padora Ne 2 16.09 —
«P i (Ha mpumepe 20.09.2 Lox
a3eNeHue CMeceHu Ha [)) p : .09. https://m.edsoo
OYHUCTKH ITOBAPEHHOH COJIN)» u/ffod28cs
16.09 — bubnuoreka
A 20.09.2 LK
TOMBI U MOJICKYJIBI : .09. https://m.edsoo
.ru/ff0d2a6e
93.09 — bubnuoreka
XuMHdecKue dJIEMEHTRI. 3HAKU 9709.2 HOK
(CMMBOJIBI) XHUMUYECKUX DJIEMEHTOB 4 R https://m.edsoo
.ru/ff0d2be8
93.09 _ bubnuoreka
IT O’KHBIC BEIECTBA 27.09.2 HOK
poctric el B 4 o https://m.edsoo
Tu/ff0d2a6¢
30.09 _ bubnuoreka
ATOMHO-MOJIEKYIISIPHOE YIEHUE 04.10.2 HOK
TOMHO-M 10.

TICRYIApHOS JH 4 https://m.edsoo
Iu/ff0d2d50
bubnuoreka

3aKOH IOCTOSHCTBA COCTaBa BEIIECTB. 30.09 — 110K

. 4.10.2
Xumuaeckast popmynna. BareHTHOCTB 2 0 https://m.edsoo
aTOMOB XMMHYECKHX DJIEMEHTOB u/ffod2eac
OTtHOCHUTENBHAA ATOMHAs Macca. 07.10.- | buGnuoreka
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca 11.10.2 | LOK



https://m.edsoo.ru/ff0d28c8
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4 https://m.edsoo
.ru/ff0d323c
07.10. bubnuoreka
MaccoBast 1071 XUMHYECKOTO LHOK
11.10.2
3JIEMEHTA B COCIMHECHUUN 4 https://m.edsoo
.ru/ff0d350c
14.10 — bubnuoreka
KonnuectBo BemecTtBa. Moiib. 18.10.2 LHOK
MounspHas macca 4 o https://m.edsoo
.ru/ff0d5230
14.10 — bubnuoreka
dusnyeckue U XUMUYECKHE SBJICHUS. 18.102 LHOK
XuMHUUEeCKast peakius 4 o https://m.edsoo
.ru/ff0d37fa
9110 _ bubnuoreka
IIpu3Haky U ycnoBuUs MPOTEKAHUS 95 10.2 I[HOK
XMMHYECKUX PEaKInii 4 o https://m.edsoo
.ru/ff0d3al6
9110 _ bubnuoreka
3aKOH COXpaHEHHs MacChl BEIIECTB. 95.10.2 LHOK
XuUMHUUeCKUe ypaBHEHUS 4 o https://m.edsoo
.ru/ff0d3b88
Bubnuoreka
Brruncienus KoandecTBa, MacChl 05.11 - 110K
BEIIECTBA I10 ypaBHeI:II/I}IM 08.11.2 https://m.edsoo
XUMHUYECKHUX PEeaKIIHi 4

.ru/ff0d5708



https://m.edsoo.ru/ff0d323c
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bubauoreka

Knaccudukanus XuMHIeCKux 05.11 - LIOK
Sj;l;uii Iiilozj:gﬁiei{;ﬂ, pa3noKeHus, 28.11.2 https://m.edsoo
S ru/ff0d334
b
M. B. JIOMOHOCOB — y4&HEIii- 1111 | bubmoreia
sHIMKIoneaucT. O600meHue u 15.11.2 HOK
CI/II;TeMaTHiL I/I$'I 3HaHI/II; 4 o https://m.edsoo
B ru/ff0d40c4
1111 - bubnmmoreka
KonTponbaas padora Nel mo Teme 15.11.2 LHOK
«BelmecTBa U XUMHYECKHE PEAKIIUID) 4 o https://m.edsoo
ru/ff0d4290
bub
Bo3ayx — cmech razos. CocraB 18.11 - ul/z)ﬁHOTeKa
Eoz)gzz ;ZHC;COTI;? (; ;:I'IGMGHT u ‘212.11.2 https://m.edsoo
P HIECTRO. ru/ff0d448e
®dusznvecKkue U XUMUYECKUE CBOMCTBA 18.11 - EP(I;?HOTGM
KHCIJIOPO/Jia (peaKIuu OKUCIICHHUS, 22.11.2
ropenne). [Toustre 06 okcHaax 4 htips://m.edsoo
PEHIE): 8 1u/Ff0d4614
bubnmmoreka
Crioco0BlI MOTydeHUsT KHCIIOpOoia B
LHOK
1ab0paTOPUN U TPOMBIIICHHOCTH. 25.11 -

[Ipumenenue kucmopoa

https://m.edsoo
.ru/ff0d497a
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TennoBoii 3¢ ekt XuMuIecKoi 9511 bubnuoreka
peaKkIuu, MOHITHE O 5 9' 11.2 LHOK
TEPMOXHUMHUYECKOM YPaBHEHHH, K30- 4 o https://m.edsoo
U SHIOTEPMUYECKUX PEAKIIMIX ru/ff0d4790
bubnuoTeka
TonnuBo (He(dTh, Yroiab U METaH). 02.12 - 1IOK
ial;:p;:;ielzneella{(:fyxa, CII0cOOBI €0 26.12.2 https://m.edsoo
PeAOTEPATl ru/ff0d4c4a
bubnuoTeka
[TpakTiueckast pabota Ne 3 o Teme 02.12 - 10K
«[lonyyenue u cobupanue ) 26.12.2 https://m.edsoo
KHCIIOpO/1a, U3y4YEHUE €T0 CBONCTBY ru/ffoddae?
09.12 - | bubmmoreka
Bonopoa — sneMeHT u nipoctoe 13.12.2 | IOK
BeniecTBo. HaxoxaeHue B mpupoie 4 https://m.edsoo
.ru/ff0d4dd0
09.12 - | bubmmoreka
du3nyecKknue 1 XMMUYECKHUe CBOMCTBA 13.12.2 | IIOK
Bojiopona. [IpumeHenue Bogopoia 4 https://m.edsoo
.ru/ff0d4ddo
16.12 bubnuoTeka
[HOK
[ToHsITHE O KHUCITOTaX U COJISIX 20.12.2
4 https://m.edsoo

.ru/ff0d50d2
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bubauoreka

Crioco0bI MoTy4eHus BOAOPOia B ;gg ; HOK
n1aboparopuu 4 o https://m.edsoo
.ru/ff0d4dd0
bubnmnoreka
[TpakTuyeckas padora Ne 4 o Teme 23.12 - LIOK
«Ilony4yenue u coOupanue BoAOpoOJa, 27.12.2 https://m.edsoo
U3YYEHHUE €ro CBOMCTB) 4 u/ff0dAfa?

) ) 9312 - bubnuoteka
MoutsipHbIii 00BEM Ta30B. 3aKOH 97129 LHOK
Asorapo 4 https://m.edsoo

ru/ff0d542e
N bubnuoteka
Brruucienus o0b€Ma, KOJIHYECTBA 13.01 - 10K
BEII[ECTBA ra3a Mo €ro U3BECTHOMY 17.01.2 https://m.edsoo
KOJIMYECTBY BEIIECTBA WJIM 00BEMY 5 u/ff0d55a0
i bubnuoTeka
Breruucnenns o0EMOB Ta3oB 10 13.01 - 110K
YPaBHEHHIO pEaKLUU Ha OCHOBE 17.01.2 https://m.eds00
3aK0HA 00BEMHBIX OTHOIIICHUH T'a30B 5 u/ff0d5708
) 20.01 — bubnuoteka
®duznveckue U XUMUYECKUE CBOMCTBA 94.01.2 HOK
BOJIbI 5 https://m.edsoo

.ru/ff0d587a
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bubauoreka

CocraB ocnoBanuii. [Toustue 06 ;281 ; LIOK
MHIUKATOpax 5 o https://m.edsoo
Iu/ff0d59e2
Bopna xak pacTBopuTE®. 9701 — bubnmnoreka
Hacepinenunie 1 HeHACHIIIIEHHBIC 30.01.2 HOK
pacTtBOpbl. MaccoBasi J10Jisl BEIIECTBA 5 https://m.edsoo
B PacTBOpE .ru/ff0d5b40
[TpakTuyeckas padora Ne 5 o Teme 9701 — bubnuoreka
«IIpuroroBiieHHE PACTBOPOB C 30.01.2 [HOK
orpeIeIEHHON MacCOBOM JI0JIeH 5 https://m.edsoo
pPacTBOPEHHOIO BEIICCTBAY .ru/ff0d5eba
03.02 — bubnuoreka
Kontponbnas padora No2 o teme 07.02.2 [HOK
«Kwucnopon. Bonopos. Bona» 5 https://m.edsoo
Iu/ff0d6342
03.02 — bubnuoreka
OKcuapl: cOCTaB, KiIaccudUKaIus, 07.02.2 [HOK
HOMCHKJIATypa 5 https://m.edsoo
Tu/ff0d664e
. bubnuoreka
[ToryueHne M XUMHUYECKUE CBOWCTBA 10.02 - 10K
KHUCJIOTHBIX, OCHOBHBIX 1 14.02.2 https://m.edsoo
aM(OTEpHBIX OKCHJIOB 5

.ru/ff0d664e
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bubauoreka

10.02 -
OcHoBaHusI: cOCTaB, Kinaccuduxanms, 14.02.2 LHOK
HOMEHKJIaTypa 5 o https://m.edsoo
Iu/ff0d67ca
) 17.02 - bubnuoreka
ITony4yeHnue U XMUMUYECKUE CBOMCTBA [HOK
. 21.02.2
OCHOBaHHUI 5 https://m.edsoo
Tu/ff0d67ca
17.02 - bubnuoreka
Kucnotsr: cocras, kinaccudukanus, 91.02.2 HOK
HOMEHKJIaTypa 5 o https://m.edsoo
Tu/ffOdfee2
) 24.00- bubnuoreka
ITonmy4yeHnne U XMUMUYECKUE CBOMCTBA [HOK
28.02.2
KHCIIOT 5 https://m.edsoo
Iu/ffOdfee2
bubnuoreka
Conu (cpennue): HOMEHKIATypa, 24.02- 10K
cnocv:06m MOJIy4EHUs, XUMUYECKUE :8.02.2 https://m.edsoo
croneTRa 1u/00ad9474
[TpakTrueckast pabora Ne 6. Pemenue 03.03 - bubnuoreka
SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME 07' 03.2 [HOK
«OCHOBHBIE KJTACCHI HEOPIraHMYECKHX c R https://m.edsoo

COEIMHEHUI»

.ru/00ad9bh7c
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bubanoreka

03.03 -
['eneTnueckas CBs3b MEXKIY KJIacCaMHu 07.03.2 LHOK
HEOPraHMYECKUX COEAMHEHUM 5 T https://m.edsoo
.ru/00ad9a50
10.03 - bubanoreka
O000I11IeHNE U CUCTEMATU3ALUS LHOK
. 14.03.2
3HAHUN 5 https://m.edsoo
.ru/00ad9cb?2
bubanoreka
KoHntponbhas padora Ne3 o teme 10.03 - 10K
"OCHOBHBIE KJIACChI HEOPTAHUYECKUX 14.03.2
SO—— 5 https://m.edsoo
A .ru/00ad9ela
bubnunoreka
[TepBbie MOMBITKY KIACCH(PUKAITUU 17.03 - 110K
XUMHUYECKHUX DJIeEMEHTOB. [ToHsaTHE O 21.03.2
PYIIAX CXOIHBIX AJIEMEHTOB 5 https://m.edsoo
pyH A .ru/00ad9ffa
Ilepuoauueckuii 3aK0H U 17.03 bubnuoreka
Ilepuoanueckas cucrema ' LHOK
21.03.2
XUMHYECKHX daeMeHToB Jl. U. 5 https://m.edsoo
Memnneneesa .ru/00adab2c
24,03 - Bubnuoreka
[Iepuonasl, TpyImbl, HOATPYIIILI 28.03.2 LIOK
PHOJBL, TPY > TOATPY 5 T https://m.edsoo

.ru/00adab2c
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bubauoreka

Crpoenue atomoB. CocTaB aTOMHBIX 3282_2 IIOK
saep. U3ororsl 5 https://m.edsoo
.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI0YeK 07.04 — EI/gIJ(IHOTeKa
aToMOB 251eMeHTOB [lepuoauueckoit 11.04.2 i
cucremsl J[. 1. Menneneesa 5 https.//m.edsoo
.ru/00adabbc
XapakTepucTuKa XUMHYECKOTO 07.04 — bubnuoreka
AJIEMEHTA MO €ro MOJIOKEHUIO B 11.04.2 LHOK
[Meproanyeckoii cucreme /1. 1. 5 https://m.edsoo
MeneneeBa .ru/00ada824
3nauenue [lepuonnyeckoro 3aKkoHa 14.04 — bubnuoreka
JUISl pa3BUTHS HAYKH U NTPAKTUKU. [[. 18.04.2 [HOK
W. MenzeneeB — yu€Hblii, ieaaror u 5 https://m.edsoo
rpaKIaHUH .ru/00ada96e
DNEeKTPOOTPULIATEILHOCTh AaTOMOB 14.04 - EP(I;?HOTGM
XUMHUYECKHUX AJIIEMEHTOB/ 18.04.2
Bcepoccuiickast mpoBepouHasi pabota 5 hitps://m.edso0
.ru/00adaab8
91,04 bubnmnoreka
I[TOK
WNonnas xumudeckas CBs3b 25.04.2
5 https://m.edsoo

.ru/00adac34
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bubauoreka

21.04 —
KoBanenTHas noysipHast XuMu4deckas 0 HOK
25.04.2
CBSI3b 5 https://m.edsoo
.ru/00adaab8
98.04 — Bubnuoreka
KoBasneHnrtHas HenossgpHas [HOK
02.05.2
XUMHUYECKAS CBA3b 5 https://m.edsoo
.ru/00adaab9
98.04 — bubanoreka
HOK
Crenenps OKUCIEHUS 02.05.2
5 https://m.edsoo
.ru/00adae28
05.05 _ bubanoreka
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC [HOK
09.05.2
peaxiuu 5 https://m.edsoo
.ru/00adb076
05.05 _ bubanoreka
[HOK
OKUCINTEIN U BOCCTAHOBUTEIN 09.05.2
5 https://m.edsoo
.ru/00adb076
bubanoreka
KonTponbnas padota Ne4 o teme 12.05 - 10K
«CTtpoenne atoma. XuMHUUIeCKast 16.05.2
5 https://m.edsoo
CBALY ru/00adb486
. 12.05-| bubnmoreka
Pe3epBHBII ypOK. O606£IIGHI/IG u 16.05.2 | LOK
cucTeMaTu3anusa 3HaHUi 5 https://m.edsoo
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19.05 bubanoreka
PesepBHbIil ypok. O6001ICHNE U ' LHOK
. 1 23.05.2
CHCTEMATU3ALMS 3HAHUN 5 https://m.edsoo
.ru/00ad9cb?2
) 19.05 bubanoreka
PesepBHblit ypok. O60011eHNE U LHOK
N 1 23.05.2
CHCTEMATU3ALMS 3HAHUN 5 https://m.edsoo
.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

N KoaundecTBO yacoB
Jara DJIEeKTPOHHbIE
L KounrtpoJsb undgposbie
Tema ypoka Bce Ipakruyec HU3Yy4eH
/ HBIE o0pa3oBaTeIbH
ro KHe padorpl | HA
| padoThbI ble pecypchbl
[lepuoauueckuii 3aK0oH. 02.09 bubanoreka
Ilepuoauueckas cucrema 1 0 6. 092 LHOK
XHMHYECKHX 21eMenToB J1. U. 4 R https://m.edsoo.
Menzeneesa ru/00adb59e
3aKOHOMEPHOCTH B 02.09 bubnuoreka
W3MEHEHHHU CBOIMCTB ' LHOK
1 06.09.2
XUMHUUYECKHUX JJIEMEHTOB 4 https://m.edsoo.
HEePBBIX TPEX MEPUOIOB ru/00adb6b6
buo
Knaccudukanus u 09.09 — nootera
HOMEHKJIATypa 1 13.09.2 LIOK
R Zf . 4 R https://m.edsoo.
HEOPraHUYECKUX B TB
p - ru/00adb7e2
. Bubnuoreka
Bunaer xumMuueckoii ¢BsI3u U 09.09 -
LHOK
THUIIBI KPUCTAJNINYECKUX 1 13.09.2 i
. https://m.edsoo.
peméToK 4

ru/00adbac6
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Kontponbnas padora Nel mo

teme «lloBTOpeHue u 16.09 —
yriy0JieHue 3HaHUM 20.09.2
OCHOBHBIX pa3/IeyioB Kypca 8 4
KJaccay
Knaccudukanus XuMuaeckux 16.09 — EHO(;IJEHOTeKa
Eeizilz:;wo pa3IuYHBIM £210.09.2 https://m.edsoo.
P ru/00adbch0
[TonsiTne o ckopocTn 23.09 bubnuoTeka
XUMHYECKON PEaKInu. LHOK
27.09.2
[ToHsAITHE O TOMOTEHHBIX U 4 https://m.edsoo.
TeTEePOTeHHBIX PEAKIUIX ru/00adbe9a
[ToHsiTHE O XUMUYECKOM
paBHOBecuH. DaKkTOpHI, 23.09 — bubnuoreka
BIIUSIONINE HA CKOPOCTh 97.09.2 [HOK
XUMHYECKOU peaKiuu 1 https://m.edsoo.
4
MOJIOKCHUE XUMHUIECKOTO ru/00adc28c
paBHOBECHS
30.09 _ bubnuoteka
OKHUCIUTENBHO- 04.10.2 HOK
BOCCTaHOBUTENBHBIE PEAKIIUU 4 https://m.edsoo.

ru/00adcade
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Bbubauoreka

Teopust AIEKTPOITUTHIECKOM 30.09 —
nccounanuu. CUiIbHbIE U 04.10.2 LHOK
f:[na6HI:: BJIL;KT. OJIUTBI 4 o https://m.edsoo.
P ru/00adcd68
07.10. Bubnuoreka
Honnble ypaBHEHNS PEAKIIUNA 11.10.2 HOK
P pead 4 o https://m.edsoo.
ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT
N bubnuorexa
1 OCHOBAHU B CBETE 07.10.-
[IpEACTABIIEHUI 00 11.10.2 1OK
3JFI)eIiIT OJIMTUYECKOU 4 o https://m.edsoo.
P ru/00add5d8
IUCCOLIMAIAN
XUMHYECKHE CBOUCTBA COJIEU 14.10 bubanoreka
B CBETE MPEICTABIEHUI 00 1 8. 102 LIOK
3IIEKTPOITUTHYECKON 4 o https://m.edsoo.
IUCCOLMALIA ru/00add8b2
14.10 — bubanoreka
[TousTHE 0 TUAPOIN JIeH 18.10.2 HOK
© © 0 THApoISe cone 4 T https://m.edsoo.
ru/00add9d4
2110 — bubanorexa
0O0001eHne n [HOK
. 25.10.2
cUCTEMATH3aLUs 3HAHUN 4 https://m.edsoo.

ru/00addd12
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bubauoreka

ITpakTuueckas padota Ne 1. 21.10 -
ILHOK
«Pemenne 25.10.2
JKCIIEPMMEHTANBHBIX 337249 4 https://m.edsoo.
P 8 ru/00addbfa
KonTponbnas paborta Ne2 no 05.11 bubnuoreka
TeMe «DJIEKTPOIIUTUYECKAs ' HOK
08.11.2
nHUcconuanus. XduMUYECKHUE 4 https://m.edsoo.
pEaKIiu B pacTBOPaxX» ru/00addecO
b
OO01mas xapakTepucTHKa 05.11 - HP?IJEHOTGM
rajIoreHOB. X MUYECKHE 08.11.2
CBOMCTBA Ha IPUMEPE XJI0pa 4 https://m.edsoo.
PHMEpE X10P ru/00addfe2
Xnoposogopoa. ConsiHast 11.11 bubnuoreka
KHCIIOTa, XUMHUYECKHUE 15' 112 ILIOK
CBOICTBA, MOIYYEHHE, 4 o https://m.edsoo.
NpUMEHEHHE ru/00ade104
IMpakTrueckas padora Ne 2 1o 1111 bubGnuoreka
teme «IloydeHue constHoM 15' 112 LIOK
KHUCJIOTHI, U3yYeHHUE €€ 4 o https://m.edsoo.

CBOUCTB»

ru/00ade348
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Brpluncnenus no ypaBHEHUAM

Bbubauoreka

18.11 -
XUMHUUYECKHUX PEAKLM, eClln 22 11.2 [HOK
OJIMH M3 PEAreHTOB JaH B 4 o https://m.edsoo.
U30bITKE ru/00ade488
1811 bubnuoreka
OO0m1as xapakTepuCcTUKa 99 11.2 [HOK
31eMeHTOB VIA-Tpymmbl 4 o https://m.edsoo.
ru/00ade64a
ANTOTPONTHBIE MOJAM(PHUKAINN bubnuoreka
cepel. Haxoxnenue cepel 1 e€ HOK
. 25.11 -
COEMHEHUI B IPHPO/IE. https://m.edsoo.
XUMHUYECKHE CBOWCTBA CEPBI ru/00ade64a
bu6
CepoBoaopoj1, CTpOEHHUE, 25.11 - roroteka
LIOK
buznyecKre 1 XUMUYECKHE 29.11.2
solicTRa 4 https://m.edsoo.
erone ru/00ade802
Oxkcupl cepol. CepHas 02.12 bubnuoteka
KUCIIO0Ta, GU3NYECKUE U ' I[HOK
. 06.12.2
XHMHYECKHE CBOICTBA, https://m.edsoo.
4
IpUMEHEeHHe ru/00adea28
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Xumudaeckue pCaKluu,
JIC)KaHe B OCHOBE

bub
MIPOMBIIIJICHHOTO CII0c00a 02.12 - HHOIJEHOTeKa
MOJIYYSHUS] CEPHOU KUCIIOTHI. 06.12.2
XUMHUYECKOE 3arpsI3HEHNUE 4 https://m.edsoo.
. P ru/0Oadec8a
OKPYXKAIOIICH CpeIbl
COCTUHEHUSIMU CEPBI
09.12 - bubanoreka
Brrancnenue MmaccoBoit oiu 13.12.2 HOK
BBIXOJIa TIPOIyKTa PEaKIIUU 4 https://m.edsoo.
ru/00adec8a
OO01mast xapakTepUCTHKA
2JIEMEHTOB VA-TpyImIEL. A30T 09.12- bubmnorexa
acIpOCT aHeHI/IS}]; I I/I oxe , 13.12.2 HOK
E)I/BI/II:IGCKI:/IC u XI/IMI/I‘IECI?I/I: , 4 https: //m.edsoo.
. ru/00adeeab
CBOICTBA
b
AMMHuak, ero puznuecKue u 16.12 — HP(I;J;HOTGM
XHUMUYECKHE CBOMCTBA, 20.12.2
MMOJIYYEHHUE U IPUMEHEHHNE 4 https://m.edsoo.
i P ru/00adf004
Bubnuoreka
[TpakTudeckast pabota Ne 3 mo 16.12 — 1IOK
TEME «HonyquHevaMMI/IaKa, 20.12.2 https://m.edsoo.
U3yYCHUE €r0 CBOWMCTBY 4

ru/00adf180
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bubauoreka

A30THas KuCJoTa, €€ 23.12 -
L[IOK
bu3HYECKUEe M XUMUYIECKHE 27.12.2
cBofcTRA 4 https://m.edsoo.
ru/00adf306
Vcrionp30BaHnEe HUTPATOB U
COJICH aMMOHUS B KQUECTBE 9312 - bubnmoreka
MUHEPATBHBIX YIOOPEHHIA. 27' 129 HOK
XHUMUUECKOE 3aTPSI3HEHNE 4 o https://m.edsoo.
OKpYIKaroIIen cpeibl ru/00adf518
COCAMHEHUSIMH a30Ta
®dochop. Oxeun pocdopa (V) 13.01 _ bubmmoreka
1 GpocdopHas KUCIIOTa, ' [IOK
17.01.2
bu3ryecKre 1 XUMUYECKHE https://m.edsoo.
. 5
CBOWCTBA, MOJTyYCHHE ru/00adf68a
Hcnonws3oBanue pocdaros B 13.01 bubnuoreka
KaueCTBE MUHEPAIIBHBIX 17' 012 I[HOK
yI00peHwii. 3arps3HeHue 5 R https://m.edsoo.
IpUPOHOI cpenbl hochaTtamu ru/00adfc20
b
VYrnepon, pacnpocTpaHEHUE B 20.01 - nbmmoteka
npupoje, Gu3nYecKue u 24.01.2 LOK
PHPOAS, . o https://m.edsoo.
XUMHUYECKHUE CBOWCTBA )

ru/00adfd9c



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxkcupsl yriaepoaa, ux

bub
(bu3HYecKre U XUMHUIECKIE 20.01 - rormoteia
. LHOK
CBOMCTBA. DKOJIOTHYECKUE 24.01.2
https://m.edsoo.
po0JIEMBbI, CBSI3aHHBIE C 5
ru/00adfebe
okcusom yriepoaa (IV)
2701 — bubanoreka
. LHOK
VYroapHasg KUCIIOTA U €€ COJIN 30.01.2
5 https://m.edsoo.
ru/00ae006¢
I1 o
pakTudeckas padora Ne 4 o Buborexa
teme "l[lonydyenue 27.01 -
[HOK
YTJIEKHUCIIOTO Ta3a. 30.01.2
KauecTBeHHas peakus Ha 5 https://m.edsoo.
Fo ru/00ae027e
KapOOHaT-HOH
b
[TepBoHaYaTEHBIC TIOHATHUS 00 03.02 — HI§£HOT€Ka
OpTraHWYECKUX BEIECTBAX KaK 07.02.2
HEHISX VI . 5 https://m.edsoo.
© COCHIHE yHiepol ru/00ae054e
03.02 — bubanorexa
Kpemnuuii u ero coequHeHUs 07.02.2 HOK
P g 5 o https://m.edsoo.

ru/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
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[TpakTuyeckas padora Ne 5.

bu6
Pemenue 10.02 - HOIHOTEKA
LHOK
SKCTIEPUMEHTAIBHBIX 33724 110 14.02.2
teMe «Baxkueiimme 5 https://m.edsoo.
ru/00ae0bf2
HEMETAJUIBL U UX COEAUHEHUS) -
bub
KonTponbnas pabota Ne3 no 10.02 - HHOIJEHOTGKa
teMme «Baxueiune 14.02.2
HEMEeTaJUIbl U UX COCTUHEHUS 5 https://m.edsoo.
a ru/00ae0el8
OO61as xapakTepucTUKa
XUMHYECKHUX DIIEMEHTOB —
bubaunoreka
MeETAJUI0B. MeTayutnueckas 17.02 - 110K
CBSI3b U METAJUINYECKAs 21.02.2
KpHUCTAJUIMYECKasl pelIéTKa 5 https://m.edsoo.
P . p ’ ru/00ael03e
dusnyeckue cBOUCTBA
METAJUIOB
XUMHUYECKHUE CBOUCTBA 17.02 bubanorexa
METAJIJIOB. 5 1' 02.2 L[IOK
DIEKTPOXUMHYECKUH Pl 5 R https://m.edsoo.

HaIpsKEHUN METaJNIOB

ru/00ael156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00ae103e
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OO611me crocoObl MoTy4eHHs

MeTtamIoB. CIjIaBbl. bubnuoreka
24.02-
Brruncienus o ypaBHEHUSIM 28.02.2 [HOK
XMMHYECKUX PEAKI, €CIIU 5 o https://m.edsoo.
OJIMH U3 PEareHTOB COJACPKUT ru/00ael156
pUMECH
24.02- bubnuoreka
ITousaTHE O KOPPO3UU HOK
28.02.2
METaJIOB 5 https://m.edsoo.
ru/00ael278
03.03 - bubnuoreka
I{emo4HbBIC METAJIBI 07.03.2 HOK
5 R https://m.edsoo.
ru/00ael4b2
03.03 - bubanoreka
Oxcupl ¥ THIPOKCHIBI 07.03.2 I[HOK
HATPHS ¥ KaJIHs 5 R https://m.edsoo0.
ru/00ael4b2
10.03 - bubanoreka
[IlenoyHoO3eMENBHBIE METAILIBI HOK
N . 14.03.2
— KaJIbLIUHA ¥ MarHui 5 https://m.edsoo.
ru/00ael15e8
) 10.03 - bubaunoreka
Bakueiinme coequHEHUSA HOK
14.03.2
KaJIbLIUs 5 https://m.edsoo.

ru/00ael5e8
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O060061EeHNE U

17.03 -

. 21.03.2
CHCTEMAaTH3aLMs 3HAHUH 5
) 17.03 - bubanoreka
JKécTkoCTh BOJIBI U CITOCOOBI 1.03.2 HOK
€€ yCTpaHeHus 5 R https://m.edsoo.
ru/00ae1886
bubnunoreka
[TpakTuaeckast padota Ne 6 1o 24.03 - 10K
teme "JKECTKOCTE BOJBI U 28.03.2
MeTOJIBI €€ ycTpaHeHus " 5 ttps://m.edsoo.
A yerp ru/00aelae8
2403 - BI/(I)(SIJEI/IOTGKEI
AmomMuHUi 28.03.2 1
5 https://m.edsoo.
ru/00aelc64
) 07.04 bubnuoreka
AmM@oTtepHble cBOHCTBa 11.04.2 [HOK
OKCHJIa U TUIPOKCHU/IA 5 T https://m.edsoo.
ru/00aelc64
07.04 EI?;HOTCK&
K 11.04.2
eeso 5 0 https://m.edsoo.
ru/00ael1d86
OKCIILL. THAPOKCHILL H COM 14.04 — bubnuoreka
ecesﬂa (’II) ﬂpoe Ce:f; (IH():O 18.04.2 | HOK
K " XK
. s 5 https://m.edsoo.



https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae35e6

ru/00ae35e6

14.04 —
00600
obHerHe 1 5 18.04.2
CHCTEMAaTHU3alMs 3HAHUH 5
IT 3] 07,
pakTudeckas padora N¢ EuGmiorexa
Pewmenue 21.04 —
LHOK
SKCTIIEPUMEHTAIBHBIX 3a7a4 110 25.04.2
TeMe «BakHelire MeTasuibl 1 5 hitps://m.edsoo.
ru/00ae3de8
AX COEIUHEHU
Bbrunciienus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCIn
bubanoreka
OJIMH U3 PEareHTOB JIaH B 21.04 —
LHOK
M30BITKE U COJIEPKUT 25.04.2
npuMecH. Berancienns 5 https://m.edsoo.
puMeeH. ru/00ae1750
MacCOBOM O BBIXOa
NPOJIYKTA PEaKIIHU
28.04 —
00600
obtere i 02.05.2

cHCTeMaTHU3alus 3HaHU!



https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Konrtponsnas padora Ne4 o 28.04 —
TeMe «BajkHel1ue MeTaniabl 1 02.05.2
UX COCIMHEHUS 5
bu6
BemectBa u Marepuaisl B 05.05 — HHOIJEHOTeKa
E;)B((;EIG[II::BHOH JKU3HU 29.05.2 https://m.edsoo.
. ru/00ae3f50
05.05 _ bubanoreka
XUMHUYECKOE 3arpsi3HEHNE 09.05.2 HOK
OKPYXKaIOIEeH Cpejibl 5 R https://m.edsoo.
ru/00ae4270
12.05 bubanoreka
Ponb XMy B perieHun I[HOK
16.05.2
IKOJIOTUIECKUX TPOOIIeM 5 https://m.edsoo.
ru/00ae4270
) 12.05 bubanoreka
PesepaHblil ypok. O600111eHNE LIOK
N 16.05.2
Y CHUCTEMATU3allHs] 3HAHUI 5 https://m.edsoo.
ru/00ae0dOa
) 19.05 bubaunoreka
PesepBHblit ypok. O6o01eHne I[TOK
N 23.05.2
Y CHUCTEMATU3alUs] 3HAHUI 5 https://m.edsoo.
ru/00adb33c
. 19.05 - bubnuoreka
i
cuere A3 5 https://m.edsoo.
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ru/00ad9ch2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET






