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MHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA COCTaBJICHAa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, npezacraBieHHelx B ®I'OC OOO, a Ttakke Ha OcHOBE (enepanpHON paboueit
InporpaMmbl BOCHHUTAHUA U C y‘IéTOM KOHOCHIIHWHA ITPCTIO AaBaHUA yqe6H0r0 nmpeamMeTa «XuMus» B
oOpa3oBaTeNIbHBIX opranm3amsax Poccuiickoit denepammm.

[IporpamMma mo XUMuU Ja€T MPEICTABIICHUE O IENAX, OOMICH cTpaTeruu 00yJYCHHSI, BOCITUTAHUS H
pa3BuTHS OOyyaromMXcs CpeACTBaMHM y4eOHOro TpeAMEeTa, YCTAaHABIMBAaET 00s3aTe’bHOE
MPEeIMETHOE COJep)KaHNe, MPEIyCMaTPUBAET PacIpeesieHHe ero mo KiaccaM U CTPYKTypHpOBaHHE
mo pasaciaM M TEMaM IMpOorpaMMmbl IO XUMHUH, OIPCACIIACT KOJIMYCCTBCHHBLIC W KaUCCTBCHHBLIC
XapaKTCPUCTUKU COACPIKAHUA, PCKOMCHAYEMYIO MOCICA0OBATCIbHOCTh U3YUCHUA XHUMHU C y‘IéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTrO IIpoliecca, BO3PACTHBIX
0coOeHHOCTEHW 00yJaroImuXcs, ONpeneNnsieT BO3MOKHOCTH TpeAMeTa I peau3alii TpeOOBaHUH K
pe3yibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTelIbHOM MPOTpaMMBI Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHMH K pe3yibTaTaM OOy4YeHHUS XUMHH Ha YPOBHE IeNel M3ydeHUs
MpeMeTa U OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIBHOM JEATEIILHOCTH 00YUYAIOMIETOCs 10 OCBOSHUIO
y4eOHOTO COJepKaHUSI.

3HaHWE XUMHUHM CIY)XUT OCHOBOW JUIsi (OPMHPOBAHUS MHPOBO33PEHHS OOYUYaIOIIETroCs, €ro
MIPEJICTaBICHU O MaTepUaJIbHOM €IUHCTBE MHUpA, BAXKHYIO POJIb UTPAlOT (POpMUPYEMble XMUMHEH
MNpEACTABJICHUA O B3aUMOIIPCBpALICHUAX DHCPIUH U 00 OBOJIOOMHU BEOIECCTB B MPHUPOAC, O IYTAX
pelIeHns r100aNbHBIX MPOOJIeM YCTOMUNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPIE€TUUECKOM,
MUIIEBOM U IKOJIOTUYECKON 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allid BO3MOXXHOCTEH [UIsi camMopa3BUTUS U (OPMUPOBAHMS KYIbTYpbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs, HaBbIKOB
UX CaMOCTOSITETIbHON y4eOHON JesITeNbHOCTH, IKCIEPUMEHTANbHBIX U UCCIIEOBATEILCKUX YMEHUIA,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KU3HU, TaK U B MPO(HECCUOHATILHOM JesITeIbHOCTH;

3HAKOMUT CO CHEeUU(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM 3TANOM B (OPMHPOBAHUH €CTECTBEHHO--
HayYHOU rpaMOTHOCTH OOy4aIOIINXCS;

croco6cTByeT (hOPMHPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTeCTBEHHO--HAYYHBIM 3HAHMSIM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHNe 00YJarOIIUXCSl.

JlanHble HampaBiieHHUs B OOyUE€HUU XUMHUHU 00eCredrBarOTCs crienu(UKon coaepkaHus ydeOHOTO
rpeaMeTa, KOTOPBIN SBISETCS MeIaroru4ecky aJanTHPOBAHHBIM OTpakeHHEeM 0a30BOI HAYKH XUMHH
Ha onpeAenEHHOM dTane e€ pa3BUTHSL.

Kypc xumum Ha ypOBHE OCHOBHOrO 0OIIEro oOpa3oBaHHMs OpPUEHTHUPOBAH Ha OCBOCHHUE
00y4aromMMHUCS CUCTEMBbl IEPBOHAYAIBHBIX MOHATHH XUMHM, OCHOB HEOPraHWYECKON XUMHH H
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojiepaHus IporpaMMBbl IO XMMHU c(pOpMHUPOBaHA HA OCHOBE CUCTEMHOTO MOJX0/1a K
e€¢ m3yueHuto. CoJiepKaHME CKIAJbIBACTCSI M3 CUCTEMBI IMOHATUH O XMMHYECKOM D3JIEMEHTE U
BEIIECTBE U CHCTEMBbl MOHATUH O XUMHYecKod peakuuu. OOe 3TH CUCTEMBI CTPYKTYpPHO
OpPraHu30BaHbl MO TMPHUHLHUITY IOCIEIOBATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE TEOPETHUYECKHX
MpeJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ileproauueckoro 3akoHa /[. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMUU;



— YUYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3H;

— IPEJCTaBICHUN 00 AMEKTPOIUTHICCKON AUCCOIMAIIMH BEIECTB B PACTBOPAX.

Teopernueckuie 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKU MOJTYYEHHBIX U OCMBICICHHBIX
(akTOB, pa3BHBAIOTCS TOCIEAOBATEIHHO OT OJHOTO YPOBHS K JPYroMy, BBITIONHSSA (DYHKIIUU
OOBSICHEHUS U TIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXHOCTEH MPAKTUYECKOTO MPUMECHECHUS
Y TIOJTYYCHHS U3Y4aeMbIX BEILIECTB.

OcBoeHME MPOrpPaMMEBI 10 XUMHUU CIIOCOOCTBYET (DOPMHUPOBAHHIO MPEACTABICHUS O XUMHUYECCKON
COCTAaBJISIIOIICH HAy4YHOW KAPTUHBI MHUpAa B JIOTUKE €€ CHCTEMHOW HPHUPOJIbI, IIEHHOCTHOIO
OTHOIIIEHUS K HAyYHOMY 3HAHHMIO M METOJaM IO3HAHUS B Hayke. M3ydeHne XUMUU TPOUCXOMHUT C
MPUBJICUCHUEM 3HAaHUH U3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalonmi Mupy,
«buonorus. 5-7 knaccel» u «Du3uka. 7 Kjace.

[Ipyu U3yyeH XUMUU MIPOUCXOTUT POPMUPOBAHUE 3HAHUI OCHOB XUMUYECKOM HayKH Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTUYECKOW JCATEIHHOCTH 4YEJIOBEKa M Kak OJHOTO W3
KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a/iada Y4eOHOTO MpeIMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUM — Ba)XHEHIMX (DaKTOB, MOHATHUN, 3aKOHOB M TEOPETHYECKUX IMOJIOKEHUH,
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, si3blKa HAYKH, B MPUOOIIEHUN K HAyYHBIM
METOJIaM TIO3HAHUS TTPU U3YyYEHUHN BEIIECTB U XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHWW W WX TPUMEHCHHH B  y4eOHO-TIO3HABATEIIbHOW ©  y4eOHO-
HCCTIEI0BATEIILCKON JIEATETFHOCTH, OCBOCHHH TPaBUJ O€30MacHOTO OOpalieHusl ¢ BEHIECTBAMU B
MOBCEHEBHOM KU3HU.

[Ipy M3ydeHNMM XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI BAXKHOE 3HAYEHHE MPHOOpETH
TaKue IeNH, KaK:

— (opmHpoBaHME MHTEJUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K C€aM0OOOpa30BaHMUIO,
COTPYIHHYECTBY, CAMOCTOATEILHOMY MPHUHSITHUIO PEIICHUN, CIIOCOOHOM aganTupoBaThCsl K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTHYeCKoe TMpuoOImeHne oOydalmmuxcs K
CaMOCTOSITENIbHOM TO3HABATENbHOM NEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— olecrieyeHre  YCIOBUH, CIOCOOCTBYIOIIMX  MPHOOPETEHHI0  OOY4YalOUIMMHCS  OMbITa
pazHooOpa3HOM JeATeNbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢QopmupoBanue obmel (HyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHON IpaMOTHOCTH, B TOM YHCIE
YMEHHI OOBSCHATH W OICHUBATh SBJCHHS OKPYXKAIOLIErO0 MHpA, HUCIOJIb3ysd 3HAHUS U OIBIT,
MOJIyYE€HHBIC TIPU U3YUYECHUU XUMUU, IPUMEHITh UX MPU PEUICHUH MPoOJieM B MOBCEAHEBHON JKU3HU
U TPYJOBOM J€ATEIbHOCTH;

— @QopmupoBanue y oOy4aromuxcs TYMaHHUCTHUECKUX OTHOILICHHM, MOHUMAaHUS LIEHHOCTH
XUMHYECKUX 3HAHUM [UIsi BBIPAOOTKH SKOJOTHYECKH II€IeCO00pa3HOro TMOBEACHUS B OBITY H
TPYIOBOU JEATEIBHOCTH B LIEJIAX COXPAHEHUsI CBOET0 3JI0POBbS U OKPYXKAIOLIEH IPUPOIHOM Cpelibl;

— pa3BUTHE MOTHUBAIMU K OOy4YEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIHUTAaHHIO Ha
OCHOBE YCBOEHHUS OOIIEUYeTIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiid u
HaMpPaBJICHHOCTH JAIbHEUIIETO 00yIeHHUS.

OOmiee YHCIIO YacoB, OTBENEHHBIX Ui HM3YyYEHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hexaenwo), B 9 kinacce — 68
gacoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUS

[Ipenmer xumuu. Poiab XMMHUM B JKM3HHU 4YeJIOBEKAa. XMMHS B CUCTEME HayK. Tejla ¥ BEIIEeCTBA.
®dusnyueckre CBOMCTBA BEHIECCTB. ArperaTHoe cocTosiHue BeniecTB. [loHsATHE 0 METO/ax MO3HAHUs B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3IeicHus CMeCeH.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE 3eMeHThl. CHUMBOJIBI XUMHUYECKHX 3JIeMEeHTOB. lIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BemiecTB. OTHOCUTENbHAsI aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHasi Macca. MaccoBast
JI0JISI XAMUYECKOTO JIEMEHTA B COCTMHECHHH.

KomnuectBo BemecrBa. Moabs. MonsipHass macca. B3anMoCBsI3p KOJIMYECTBA, MAacChl M 4YHCia
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHHI.

dusnueckue ¥ XUMUYECKUE SBJICHHS. XUMHUYECKass pPeakius U e€ Mpu3HaKh. 3aKOH COXpaHEHUs
MaccChl BEIECTB. XHUMHUYECKHE ypaBHeHUsA. Kiaccumpukammss XUMHUECKHX peakuui (COequHEHUS,
pasnoKeHus1, 3aMeIeHUsI, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHYECKOU MOCYI0H, TTpaBuiIaMu paboTHI B 1ab0paTOopuu U mpuéMamMu 00pamieHus
C J1abopaTtopHBIM OOOPYIOBAaHWEM, H3YUYCHHE W ONHCAaHUE (PU3NYECKUX CBOMCTB 0O0Opa3IoB
HEOPraHMYeCKHNX BEIIEeCTB, HaOMoieHe Pu3nueckux (TUIaBjIeHUE BOCKA, TassHHE JIbJIa, PACTHPAHHE
caxapa B CTYIIKe, KHIIEHHE M KOHJIEHCALUsS BOJAbI) U XUMUYECKHX (TOpPEHHE CBEYM, MPOKATHBAHHE
MEIHOW TMPOBOJIOKH, B3aMMOJICHCTBHE Mejla C KHCJIOTOW) SIBIICHWM, HAOJMIOIEHWE W OIHCAaHUE
MPU3HAKOB TPOTEKAHUS XMMHYECKHX peakKIHil (pa3ioKeHUE caxapa, B3aUMOJICHCTBHUE CEPHOU
KHCJIOTHI ¢ XJIOpUIoM Oapusi, paznokeHue ruapokcuna meau (1) mpu HarpeBanum, B3anMo1elCTBUE
xene3a ¢ pactBopoM coiu meau (1), n3ydenune cnocoOoB paseneHus CMecei: C TOMOIIBI0O MarHuTa,
¢bunbTpoBaHUE, BBIApUBAHUE, AUCTUIUISLUSA, XpoMarorpadus, NpOBEICHUE OYUCTKU IMOBapEHHOM
cojii, HAONIOJICHWE M OIUCAHHE pPEe3yabTaTOB IPOBEIEHUS OIbITa, WLTIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MACChl, CO3JaHHUE MOJIee MOJIeKY (IIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — anemeHT u npoctoe BemiectBo. HaxoxaeHue
KHUCIIOpo/a B TMpupoAe, (u3MuecKhe W XUMHYECKHe cBoiicTBa (peakuuu ropeHusi). OKCUABIL.
[Ipumenenne kucnopona. CrnocoObl MOMydeHUs KUCIOPOJa B JIAOOPATOPHUH U MPOMBIIIJIEHHOCTH.
KpyrosopoT kucnopoza B npupoze. O30H — auioTponHasi MOAU(PHUKAIUS KUCIOPOIa.

TemoBoit  »ddekr XUMHUYECKON  peakuuu, TEPMOXMMHYECKHE  ypaBHEHHUS, DOK30- W
SHAOTEPMHUUYECKHUE peakuuu. TOMIMBO: yrollb M METaH. 3arps3HEHUE BO3[yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxoxkaeHue Bojgopoaa B Mpupoie, (U3NYECKHe U
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOOBI MomydeHus. KucnoTel u conu.

MonspHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnueckue cBoicTBa Bobl. Boga kak pactBoputens. PactBopbl. HacklllieHHbIE 1 HEHACHIIIIEHHBIE
pactBOophl. PacTBOpuMOCTh BeliecTB B Bojie. MaccoBasi JI0Jid BelllecTBa B PacTBOpe. XHWMUUYECKHE
cBoiicTBa BoJbl. OcHOBaHUsA. Posib pacTBOPOB B MPUPOJE U B KU3HU UeloBeka. KpyroBopot Bojbl B
npupojie. 3arpsi3HeHNe MPUPOIHBIX BOJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.



Knaccudukamuss  Heopranmyeckux  coenuHenumid.  Oxcuabl.  Knmaccudukanus — OKCHIOB:
cojeoOpa3zymomne (OCHOBHBIC, KUCIOTHbIE, aM(pOTepHbIe) U HecoieoOpasyromre. HomeHnkmaTypa
oKcu0B. PU3NUECKUE U XMMUUECKHUE CBOICTBAa OKCUIOB. [losyuenue okcuios.

OcnoBanus. Knaccudukanus ocHOBaHMIA: IIETOYM U HEPACTBOPUMBIE OCHOBaHMs. HomeHkmaTypa
ocHoBaHui. duU3nyecKkue U XMMUYECKUE CBOMCTBA OCHOBaHUM. 1loiryueHne oCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinoT. Ou3nuecKkue 1 XUMHUECKUE CBOMCTBA
kucnot. Pan aktuBHoctr metamnoB H. H. bekerosa. [losryuenue kucior.

Conu. Homenknarypa coneil. @u3nueckue u XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

I'enernueckas cBs3b MEXAY KIacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEEIICHUE COJEpkKaHUS KUCIOpoJa B BO3JAyXe, IOJydeHHe, coOupaHue,
pacrno3HaBaHMEe W M3y4EHHE CBOWCTB KHUCJIOpOJa, HaOJIOJIEHUE B3aUMOJICHCTBUSL BEIIECTB C
KHUCJIOPOJIOM U YCJIOBHUS BO3HMKHOBEHMSI U TpEKpallleHuss TOpeHus (moxapa), 03HAKOMJIEHHE C
oOpa3laMu OKCHIOB U ONHMCAHWE UX CBOWCTB, MOJydyeHHE, COOMpaHUE, paclo3HaBaHUE U U3y4YEHHE
CBOMCTB BoJiopoja (ropeHue), B3aumojencTBue Boaopoga ¢ okcugoMm wmenu () (Bo3moxkHO
WCIIOJIb30BAHUE BHUJEOMATEPUATIOB), HaOMIOIeHHEe OO0pa3lloB BEMIECTB KOJUYECTBOM | MOJIb,
HccleIoBaHNuE 0COOEHHOCTEH PacTBOPEHMSI BEIIECTB C Pa3IMYHON PaCTBOPUMOCTbHIO, IPUTOTOBJICHNE
pacTBOPOB C OMPENETEHHON MAacCOBOW JI0JIEH pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJIBI C
MeTajjlaMu (HaTpHeM M KajblueM) (BO3MOKHO HCIOJIb30BaHHE BHAEOMATEpUasIoB), UCCIIEIOBAaHUE
00pa3l0B HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIAccOB, HAOMIOJEHHE W3MEHEHHS] OKpacKu
WHJIMKAaTOPOB B PAcCTBOpPAX KHUCIOT M IIeJouYel, m3ydeHue B3aumojehcTBus okcuaa memu () c
pacTBOpOM CEpPHOM KHCIOTBI, KHCIOT C MeTalylaMH, peakuil HeHTpaau3alu, MOoJydyeHHe
HEPAaCTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO METaJlla JAPYrUM M3 PacTBOpPA COJIM, PEIICHHUE
SKCIIEpUMEHTAIIBHBIX 33a4 110 TeMe «BakHelme Ki1accsl HEOPraHMYeCKUX COEAMHEHUIN.

IMepuonuveckuii 3axkoH u Ilepumoamyeckasi cucrema xumuyeckux »3jementos JI. MH.
MengeseeBa. CtpoeHne aToMoB. XUMHYeCKas CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC
peakuuu

[lepBpie MOMBITKM KIACCUPUKAMU XUMHUYECKUX 3JeMeHTOB. [loHsATHE O Trpynmax CXOJIHBIX
3JIEMEHTOB (ILIE€JIOYHBIE U LIEJIOYHO3EMEIbHbIE METAIlIbl, TaJIOT€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonuueckuii 3akoH. Ilepumoanueckas cucrema xumuyeckux syiemeHtoB . M. Menneneena.
Kopotkonepuoanas u nimuHHonepuoaHast popmsl [leproauieckoil cuCTEMbl XUMHUYECKUX AJIEMEHTOB
J. W. MenneneeBa. Ilepuonbl u rpynmbl. OU3NYECKUN CMBICT MOPSIKOBOrO HOMEpPA, HOMEPOB
MEpUOJA U TPYIIIbI JIEMEHTA.

Crpoenue artomoB. CoctaB aromHbIX saep. M3otombl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0os10uek aToMoB TiepBbIX 20 xumMuueckux sneMenToB [lepuoanueckoit cucrems! Jl. . Menneneesa.
XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa MO ero mnojoxkenuto B Ilepmoanueckoit cucreme [[. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMS paguyca aTOMOB XHMMMUYECKHX D3JEMEHTOB, METAJUNIMYECKUX U
HEMETAJLINYECKUX CBOMCTB I10 TpyNIaM U Mepuoiam.

3nauenue [lepuonmyeckoro 3akoHa M llepnoanyeckoil CUCTEMBI XMMHUYECKMX DJJEMEHTOB IS
pa3BuTHUsA HayKu U npakTuku. [. . Mennenees — yu€HbIil U TpaXJaHNH.

Xumnueckasi cBsizb. KoBasneHTHas (HOJsipHAs M HEMOJSPHAs) CBs3b. DJIEKTPOOTPHUILATEIBHOCTh
XMUMHMUYECKUX 371€MEHTOB. VIOHHas CBSI3b.

Crenenp oxuciaeHus. OKUCIMTEIBHO--BOCCTAHOBUTENbHbBIE peakuuu. IIporeccsl okucieHus u
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



u3yueHre oOpas3IoB BEIIECTB METAIOB M HEMETAJUIOB, B3aMMOJCHCTBHE TMIPOKCHA IIMHKA C
pacTBOpaMU KUCIIOT U I.LICJIO‘-IGﬁ, MMPOBCACHHUC ONBITOB, UJINIFOCTPHUPYIOIIUX NPHUMCPLI OKUCIUTCIIBHO -
BOCCTaHOBUTEJIbHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHUsl, COETUHEHUS).

Mescnpeomemmnoie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H IPU M3YYEHUM XMMHUHU B 8 KJacce OCYLIECTBIISIETCS 4epes3
HUCIIOJIB30BAHUEC KaK O6HII/IX €CTCCTBCHHO--HAYYHbIX HOH?ITI/II\/JI, TaKk H HOHﬂTHﬁ, SBJIAROIIUXCS
CUCTCMHBIMU JJIA OTACJIBHBIX TPCIMETOB €CTCCTBCHHO--HAYYHOTI'O UKIJIA.

OOmue ecTeCTBEHHO--HAyJYHBIC ITOHATHS: HAyYHBIH (DaKT, TUNOTE3a, TEOPHsl, 3aKOH, aHAIU3,
CHHTCEC3, KJIaCCI/I(l)I/IKaHI/ISI, NEepUOANIHOCTD, Ha6JHOI[eHI/IC, OKCIICPUMCHT, MOACIIUPOBAHUC, UBMCPCHHUC,
MO/I€b, SIBJICHUE.

®dusuKa: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIW]I, U30TONbI, PAIMOAKTUBHOCTb,
MOJIEKYJIa, AJIEKTPUUYECKUI 3apsii, BEHIECTBO, TENO, 00BEM, arperaTHOe COCTOSTHHE BEIeCTBa, ras,
(bu3HYecKre BETMYUHBI, €IMHUIIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpalbl, TOPHBIE MOPOJBI, IOJE3HbIE MCKOIMAEMBbIE,
TOILIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakius

[Iepnoanueckuit 3akoH. [lepmoanueckas cucrtema xumudeckux sneMeHToB J[. 1. Menneneesa.
Crpoenue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHMUYECKUX HJIEMEHTOB IMEPBBIX TPEX
MEPUOJIOB, KalWs, KaJlbLiUd M HX COEIWHEHUH B COOTBETCTBUU C IOJIOXKEHHEM D3JIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOM CBSA3HM. THUIMBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BUAa XUMUYECKOUN CBA3U.

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIEeCTB. XMUMHUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K Ppa3IUYHBIM KJlaccaM HEOpPraHWYecKUX COEIUHEHHH, TeHEeTUYecKash CBS3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudpukanuss XUMHYECKUX pEaKIUil 10 pPa3IUYHBIM MpH3HAKaM (110 YUCIY U COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEMIOBOMY 3 (}eKTy, 0 U3MEHEHHUIO CTENEHEeH OKHCIICHUs
XUMHUYECKUX DJIEMEHTOB, 10 0OPAaTUMOCTH, MO YYaCTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUYECKUE
peaxiuu, TepMOXUMUYECKIE YPAaBHEHUS.

[TonsiTre 0 ckopocTH XuMudeckoi peakiuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakusix. [ToHsTHE 0O TOMOTEHHBIX U reTeporeHHbIX peakuusx. [lonarue o karamuze. [lonsTHE O
XUMHUYECKOM paBHOBecHH. DaKTOPBI, BIUAIONINE HA CKOPOCTh XMMHUYECKON PEaKIMH U MOJI0KEHUE
XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHH, ANEKTPOHHBIN OanmaHc OKHCIIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBlI€HUE YPaBHEHHM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopus ANEKTPOTUTUYECKON TUCCOIMALMU. DIEKTPOJUTHI U HEINEKTPOIUThl. KaTHOHBI, aHHMOHBI.
MexaHu3M JUCCOIIMAIMU  BEIIECTB C pa3JIMYHBIMU BHJAAMH XMUMHUYECKON cBs3u. (CTeneHb
nucconuanuu. CUIbHbIE U c1a0ble SJeKTPOIUTHI.

Peakuuu woHHOTO OOMeHa. YCIOBHS TMPOTEKAHWSI pEaKIUi HOHHOTO OOMEHa, TONHBIE U
COKpall€HHble HOHHBIE ypaBHEHHMs peakuuil. CBONCTBA KHUCJIOT, OCHOBAaHUW U COJEH B CBETE



MIPEJICTaBICHHUA 00 IEKTPOTUTUYECKON Mucconuanuu. KadecTBeHHbIe peakiiuy Ha HOHBIL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEJSIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U
HeMeTauIoB (rpaduTa U alMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPHS), HCCIIeIOBAaHUE 3aBUCUMOCTH
CKOPOCTM XHMHYECKOW peakmuu OT BO3ACHCTBHS pa3iIU4YHBIX (PAaKTOPOB, HCCIIEIOBAHUE
AJIEKTPOIPOBOJIHOCTH PAcTBOPOB BEILIECTB, IpoLiecca IUCCOLMALMU KUCIOT, LIEN04Yed U coset
(BO3MOKHO MCHOJIb30BAaHUE BUAECO MAaTEPUAJIOB), IPOBEICHUE OIBITOB, WJUTFOCTPUPYIOIINX TPU3HAKU
MPOTEKAHUS PEeaKIIuii HOHHOTO 0OMeHa (00pa3oBaHUE 0Ca/Ka, BBIJCICHHUE Ta3a, 0Opa3oBaHue BOJIbI),
OMBITOB, WUIIOCTPUPYIOIIKUX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peakuuu paslioKEHUs, COEAUHEHMs), paclO3HaBaHME HEOPraHUYECKUX BEUIECTB C IIOMOIIbIO
KAayeCTBEHHBIX peaKlUii Ha MOHBI, PEellIEHNE SKCIIEPUMEHTANIbHBIX 3a/1au.

HemeTajuibl 1 MX coeIUHEeHUSA

OOmiast xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucienusd. CrpoeHue M (pu3MUecKHe CBOICTBA MPOCTHIX BELIECTB — TaJlOT€HOB. XHMHUYECKUE
CBOMCTBa Ha TMpuMepe XJopa (B3aUMOJEHCTBUE C MeTaJlaMH, HEMeTaJlJlaMM, IIeJI0YaMu).
XmopoBogopoa. ConstHasi KUCIOTa, XMMHYECKHE CBOWCTBA, TMOJydeHWE, MpuMmeHeHue. JleicTBue
XJIOpa U XJIOPOBOJOPOJia HAa OpPraHW3M 4YeJoBeKa. BakHeillnne XJIopuabl U WX HAXO0XKJICHUE B
IpHUpOJIE.

O6mras xapaktepuctuka 31emMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEpPHBIC
creneHn okucieHusa. CtpoeHue u (uznyecKue CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
AmoTponHeie MOJU(PUKAIUKA KHCIOPOJAa U Cepbl. XHUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOI,
cTpoeHue, (u3nuecKue M XuMuyeckue cBoicTBa. OKCHIBI cepbl KakK MPEACTaBUTENU KHCIOTHBIX
okcuioB. CepHas kucioTa, GU3NYeCKue U XUMUYECKHe CBOMCTBA (00IIMe KaK MpeIcTaBuTeNs Kiacca
KHUCTIOT U crienuduyeckre). XUMHUUECKUE peaklliy, JieKallde B OCHOBE MPOMBIIIIEHHOTO Croco0a
MOJIy4eHHS] CEpHOUM KUCIOThI. [IpruMeHenne cepHoil KuciaoThl. CoM CEPHOM KUCIOThI, KAUECTBEHHAs
peakuus Ha cyabdar-uoH. HaxoxaeHue ceppl W €€ COCAMHEHHH B TPUPOJE. XHUMHYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COSMHEHUSIMU Cephl (KHCIOTHBIE J0XK/U, 3arpsi3HEHNE BO3AyXa U
BOJIOEMOB), CITIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mas xapakTepucTuka 3eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTETNIEHU OKHCIIEHUS. A30T, pacnpocTpaHEHHe B mpupoje, uU3ndeckrue W XUMHUYECKHE CBOIICTBA.
KpyrosopoT a3ora B mpupone. AMMuUak, ero ¢puandeckue U XMMHUYECKHUE CBOICTBA, MOJIydECHHE U
npuMmeHenue. Conu aMMOHUS, UX (U3HUYECKUE U XUMUYECKHE CBOIMCTBA, mpuMeHeHne. KauecTBeHHas
peaxiusi Ha MIOHbl aMMOHUS. A30THas KUCJIOTA, €€ moydeHue, PU3ndeckue u XUMHIECKHUEe CBOMCTBA
(oOmme kak mpeacTaBUTENs Kiacca KUCIOT U crenudpudeckue). VMcnoibp30BaHne HUTPATOB U COJIEH
aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX yA0OpeHud. XHMMHUUECKOE 3arpsi3HEHHE OKpYXKaIoLIeH Cpelibl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE IOXAM, 3arps3HEHHE BO3AyXa, MOYBbI U BOJ0EMOB). Docdop,
ayutoTporHbie Moaudukanuu hpocdhopa, pusndeckue u xummudeckue cpoiictea. Oxcun dhocdopa (V)
u dochopHas kucnoTa, (UIMYECKHE U XUMHYECKHE CBOWMCTBa, NonydeHue. lcmonb3oBaHue
¢docdaToB B kauecTBe MUHEPATBLHBIX y10OpEHNUH.

Obmas xapakrepuctrka srmeMeHToB IV A-rpymnmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE
CTETIEHH OKUCICHHS. YTJIEepOoJ, aUIOTPONHbIE MOAUUKAIMU, PACIPOCTPAHEHHE B TMPUPOJE,
¢u3nyeckue M XUMHUYEcKue cBoicTBa. Axncopbums. Kpyrosopor yriepoga B mpupone. Oxcuibl
yriaepoja, ux (pu3nuecKue U XMMHUYECKHe CBOMCTBA, NEHCTBHE Ha JKUBBIE OPraHU3MBI, MOJIyYeHUE U
IpUMEHEeHHe. JKoJIoTHYecKkue NpoOsieMbl, CBsA3aHHbIE C okcuaoMm yriaeponaa (lV), rumoresa
rJI00aTBbHOTO TOTEIUICHUs KJIMMara, MapHUKOBBIA 3(ddext. YrompHas kucinora U e€ COIH, HUX
¢dbusznueckue M XUMHUYECKHE CBOWMCTBA, MONydyeHHWE M TpuMeHeHHe. KadecTBeHHas peakmusi Ha



kapOoHaT-uoHbl. VMcrnonp3oBanue kapOOHATOB B OBITY, MEIHMIIMHE, MPOMBIIUIEHHOCTH U CEIIBCKOM
XO35HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKUX BEHIECTBAX KAaK O COCAMHEHUSX yriepoja (MeTaH,
9TaH, OTWIEH, aleTWIEH, 3TaHOJ, TJHULEpPUH, YKCyCHas KucioTa). I[IpupoaHble HCTOUHHUKU
YTJI€BOAOPOAOB (Yrojb, MPUPOIHBINA ra3, HePTh), MPOIYKTHI UX mepepaboTku (OeH3WH), UX POJIb B
OBITY W TPOMBIIIICHHOCTU. [loHSATHE O OMOJOTHMYECKHM BaXKHBIX BEIIECTBAX: JKMpax, OeJKax,
YII€BOJAAX — W HMX pPOJM B KU3HM 4eJoBeka. MarepuaabHOE €IUHCTBO OpPraHMYECKUX U
HEOPraHMYECKUX COEIUHEHU.

Kpemuuii, ero ¢usuveckne u XUMHUYECKHE CBOMCTBA, moyiydeHne W rnpuMmeHeHue. CoenuHeHus
KpemHus B mpupozae. OOmue mpencraBienus o6 okcuae kpemuus (IV) m kpemMHHEBOH Kuciore.
Cunukatel, WX HWCHOJBb30BaHWE B OBITY, B NPOMBIILICHHOCTH. Ba)KHeWIIne CTpOUTEIbHBIC
MaTepuabl: KepamMHuKa, CTEKJIo, LEeMEeHT, OeToH, xkene300eToH. IIpobrnembl OGe30macHOro
WCTIOJIb30BAHMUS CTPOUTEIEHBIX MaTEPHUAIOB B TIOBCETHEBHOM KHI3HH.

Xumuueckuii sIkcnepumenm:

U3y4YeHHE O00pa3lloB HEOPraHMYEeCKUX BELIECTB, CBOWMCTB COJISIHOW KHCIOTBI, TPOBEACHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPHI-UOHBI M HAOJIOJIEHWE TPH3HAKOB WX TPOTEKAHUS, OTIBITHI,
oTpaxaromue (u3NUeckue W XHMHUYECKHE CBOMCTBA TaJOT€HOB M UX COEAUHEHHH (BO3MOKHO
HCIOJIb30BAHME BUJICOMATEPUAIOB), O3HAKOMJIEHME C o00pa3lamMu XJIOpHAOB (TaJOreHHUI0B),
O3HaKoOMJIeHHEe ¢ oOpa3uamu cepbl U €€ COeIUHEHUSIMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEepHasoB),  HaOMIOJeHWE  Tporiecca  OOyraMBaHMsS ~ caxapa  TOJ  JICWCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIIOTHI, M3yde€HHWE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, IPOBEJCHHE KayeCTBEHHOW peakUuu Ha cyib(ar-uoH U HaOIIOAeHHE NpU3HaKa €€
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (U3MYECKUMHU CBOWCTBaAMHU a3oTa, ¢ochopa M WX COCAMHEHHUI
(BO3MOXHO HCIOJIb30BaHUE BHICOMATEPHAIIOB), oOpa3liaMu a30THBIX M (OCHOPHBIX YAOOpEHUH,
MoJIlyueHue, coorpanue, pacrio3HaBaHUE U U3y4EHUE CBOWCTB aMMHUaKa, MPOBEACHUE KauyeCTBEHHbIX
peakiuii Ha MOH aMMOHUS U (pocdaT-UOH U U3yUeHHE MPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeNbl0 (BO3MOXHO MCIIOJIb30BaHUE BHAEOMATEPUAJIOB),
W3Yy4YeHHE MOJeNIel KPHUCTaUIMYECKUX peuI€éTok anMasa, rpadura, QyiiepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aJIcOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIJIEM U YCTPOHCTBOM
MIPOTUBOTa3a, MOJIydeHUE, COOMpaHue, paclo3HABaHME U M3Y4YEHHE CBONCTB YIJIEKHCIOrO rasa,
MPOBEJICHUE KAYECTBEHHBIX pEaKIuil Ha KapOOHAT M CHJIMKAT-UOHBl M U3y4eHHUE MPU3HAKOB HX
MPOTEKAHUS, O3HAKOMJICHHE C MNPOAYKIHMEH  CHJIMKATHOM  IPOMBILUICHHOCTH, pElICHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BakHeline HeMeTaulbl U UX COSAMHEHUSD.

MeTtanjibl M UX COeTMHEHUS

OO0mas xapakTepUCTUKa XUMHUYECKUX SJIEMEHTOB — METAJIOB Ha OCHOBAaHHHM HX MOJIOKEHUS B
[lepuonnueckont cucremMe xumuuyeckux odnemMeHToB /J[. M. MeHneneeBa U CTpOEHUS aTOMOB.
CrpoeHue MeTauioB. Mertaminyeckasi CBSI3b M METaJUIMYECKash KpHUCTajUIMyeckas pemérka.
DNEeKTPOXUMHUYECKUH Psii HANIPSDKEHUH MeTauioB. DPU3HMUECKUe U XUMUUYECKUE CBOICTBAa METAJLIOB.
OOmue cnocoObl monydyeHus: meramioB. [IoHATHE O KOpPpO3WM METAJIOB, OCHOBHBIE CHOCOOBI
3alIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, UyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIIJIEHHOCTH.

[lenounsle MeTayibl: nojoxeHue B Ilepuoanyeckoit cucreme xumudeckux snementoB JI. .
MeneneeBa, cTpo€HHE WX aTOMOB, HaXOKJeHHE B npupoje. Pusndeckue U XUMHUECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCHIBI U THAPOKCUABI HATpHs M Kanus. [IpuMeHeHne Meno4YHbIX
METaJUIOB ¥ UX COETMHEHUH.

[lenouHo3emMenbHbIE META/UIBl MAarHuii W KanblMii: mojoxeHue B Ilepmoauueckoil cucreme
xuMudeckux snemeHtoB JI. U. MeHneneeBa, cTpoeHHE MX aTOMOB, HAaXOXXKJICHHE B IPHPOJIE.



dusnueckue 1 XUMUYECKUE CBOMCTBA MarHus U Kanblus. Baxkueilive coeiMHEHUS KalbLusl (OKCH/,
THJIPOKCU, cOJH). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMunuii: nosoxenue B [lepuoanueckoit cucreme xumudeckux anemeHnTos [l. . Menneneesa,
CTPOEHHE aTOMa, HaxO)KJIeHue B mpupoae. Pu3NuecKue U XUMHUYECKHE CBOWCTBA AJIOMUHUS.
AmboTepHBIe CBOWCTBA OKCH/IA U TUIPOKCUIA ATIOMUHUS.

Kenezo: nonoxenue B llepmoamueckoir cucrtemMe xumuueckux sieMeHTtoB [[. WM. Menneneesa,
CTpPOEHHE aToMa, HaxoKJeHue B npupoje. dusnueckue nu xUMHUECKUe CBOMCTBA xkee3a. OKCUIIBL,
ruapokcuabl U conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MoTy4eHHE.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJICHHE C OOpa3llaMd METAJUIOB M CIUIAaBOB, WX (DU3NYECKUMHU CBOWCTBAMH, H3YyUEHHE
pe3yabTaTOB KOPPO3UH METAIIOB (BO3MOXKHO HCIOJIB30BAaHHME BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMO/ICHCTBUS OKCH/Ia KaJIbLIUsl U HATPUs C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE BHI€OMATEPUANIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKON BOJBI, Mpoliecca TOPEHUs JKele3a B KUCIOPoAe (BO3MOKHO
WCIIOJIb30BaHUE BHUACOMATEPUAJIOB), TMPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX PEAKIW Ha HOHBI:
MarHus, KaJbII¥s, aTFOMUHUS, ITMHKa, kene3a (1) u xxenesa (1), menu (I1), Habmronenue u onucanue
MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATpPUs, KAl M KaJIbIHs (BO3MOXXHO HCIIOJIH30BAHUE
BHJIEOMATEpPUANIOB), Hccie0BaHuEe aM(pOTEPHBIX CBOWCTB THAPOKCUIA ATIOMUHUSA U THIPOKCHIA
LIMHKA, pelIeHNE SKCIIEpUMEHTANIbHBIX 3a/1au 1o TeMe «BaxkHele MeTauibl U UX COSAMHEHUSY.

XuMHS M OKPYKAIOLIAS cpeaa

BemectBa u MaTepuanbsl B IOBCEIHEBHOM KU3HU UesoBeka. bezomnacHoe ucnoabpb30BaHue BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMoIb mpu XUMUYECKUX 0XKOTaX M OTPABIICHUSIX.

XUMHYeCKOoe 3arpsi3HeHNe OKpysKarollei cpeibl (IpeaesibHas JOMyCTUMas KOHIIEHTPAIHs BEIIECTB,
nanee — [1/1K). Pons XxuMuu B perieHUH 3KOJIOTMYECKUX TTPOOIIEM.

Xumuueckuil IKcnepumenm:

n3ydeHue 00pasIoB MaTepHUaIoB (CTEKJIIO, CIIABBI METAJUIOB, TIOJIUMEPHBIE MaTEPHUAIIb).

Mestcnpeomemmnie ceasu

Peanuzanust MeXNpeaMETHBIX CBSI3ed MPH M3YyYEHHH XMMHUU B 9 Kjacce OCYLIECTBIISETCS 4epes3
UCIOJIb30BAHME KaK OOUIMX EeCTECTBEHHO-HAyYHBIX TOHATUN, TaK W TOHATUH, SIBIISIFOIIUXCS
CUCTEMHBIMU JJISl OTJICJIBbHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO IIMKIIA.

OO01ue ecTecCTBEHHO-HAYYHbIE MMOHATHUS: HAyYHBIH (aKT, TMUIIOTE3a, 3aKOH, TEOPHSs, aHAIIU3, CUHTES,
KJaccupUKanusi, MEePUOJNYHOCTh, HAONIIOJIEHUE, OHKCIEPUMEHT, MOJEIMPOBaHUEe, W3MEpEHue,
MOJENb, SIBJICHHE, TapHUKOBBIHN 3(D(PeKT, TEXHOIOTHsI, MaTepPHAIIBI.

®dusuka: Matepusi, aToM, dJIEKTPOH, MIPOTOH, HEUTPOH, HUOH, HYKJIUJA, U30TOMbI, PAJUOAKTUBHOCTb,
MOJIEKYNa, JJIEKTPUYECKUN 3apsi, MPOBOIHHUKHU, MOJIYINPOBOJHUKU, AUIIEKTPUKU, (OTORIIEMEHT,
BEIIECTBO, TeJ0, OOBEM, arperaTHOe COCTOSIHME BEIIeCTBa, TIa3, pacTBOp, PacTBOPHUMOCTH,
KpUCTAJJIMYECKas pemiérka, CIaBbl, (PU3NYECKUE BEIMUYMHBI, CIUHUIIBI U3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COMHILE.

buonorusi:  ¢otocunTes, apixanue, Ouocdepa, OSKOCUCTEMa, MHUHEpAJbHbIE YIOOPEHHUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEIbHBIE BEIIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MHHEpanbl, TOPHBIE TMOPOJIBI, MOJE3HbIE HMCKOMAaEeMBbIE,
TOIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUs IPOI'PAMMBI 11O XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO 00IIer0 00pa30BaHUs IOCTUTAIOTCS B
Xo1e 0Oy4eHHs XMMHU B €JUHCTBE Y4eOHOW M BOCHMTATENBHOW JEATEIILHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUNCKUMHU COLMOKYJIBTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
OPUHATBIMA B OOIIECTBE NpPaBWIAMH M HOPMAaMH TIOBEACHUS M CHOCOOCTBYIOT IpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIUH 00YYaIOIINXCS.

JIMYHOCTHBIE PE3YABTATHI OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS CHCTEMOU
MIO3UTUBHBIX LIECHHOCTHBIX OPUEHTAIMM M pacIIMpPEHHE OIMbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM
quCclie B 4YaCcTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M Hay4YHOMY
HACJIEUI0, TOHMMAHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HM COBPEMEHHOro OOIIEeCTBa,
CIIOCOOHOCTH BJaJI€Th JIOCTOBEPHOM HH(MOpMalueld O NEepeaoBBIX AOCTHXKEHHUSIX U OTKPBITHSIX
MHPOBOM M OT€YECTBEHHOIN XMMUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE MUpa U
o0111ecTBa;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS] O COLMAJIbHBIX HOpMax M MpaBWJIaX MEXKINYHOCTHBIX OTHOIIEHHH B KOJIJIEKTUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOLIECTBEHHO II0OJIE3HOH, Y4eOHO-UCCIIE0BATENbCKOM,
TBOPUECKOM M JApPYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpa3HON COBMECTHOM
NEATeNbHOCTH IPH BBIIOJHEHUH Y4eOHBIX, MO3HABATENbHBIX 3a/a4, BBIINOJIHEHUU XUMHUYECKUX
9KCIIEPUMEHTOB, CO3JJAHNN YUEOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO U B3aUMOIIOMOIIN
B Ipoliecce 3ToHW y4eOHOW AEATeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE IMOBEJICHHE U IOCTYIKH
CBOMX TOBApHILEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUI
MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUYECKHE IPEACTaBICHUS O BEIIECTBE M XUMHUYECKOW pPEaKLUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HayKd U COCTaBJISIIOIIME OCHOBY JJIsi NOHMMAaHHs CYIIHOCTU
Hay4HOM KapTHHbI MHUpA, IMPEJICTaBICHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IMPHUPOJIBL,
B3aMMOCBS35X YeJIOBEKa C IPUPOAHOM Cpesloi, O POJIM XUMUH B NO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HaBaTEIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MOJY4YE€HUE HOBBIX 3HAHUI IO XUMHUH, HEOOXOJUMbIE
Uil 00bsACHEHMs] HAOII0aeMbIX HPOLECCOB M SIBICHUM, NO3HABATEIbHON, MH(POPMALMOHHOW U
YUTATENICKOM KYJNbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHON PabOThl ¢ YUeOHBIMH TEKCTaMH,
CIPAaBOYHOW  JMTEPATypod, JOCTYNHBIMH TEXHHYECKMMM  CpEJICTBAMHM  HMH(OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHMIO W IIO3HAHHUIO, JH0O03HATENbHOCTh, T'OTOBHOCTh U CHOCOOHOCTH K
caM000pa30BaHUIO, NPOEKTHONH U HCCIEI0BATEIbCKOW JEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpPY
HaMpaBJICHHOCTU M YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE ILIEHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha
3J10pOBbII 00pa3 )KU3HU, OCO3HAHKE MOCIEACTBUN U HENIPUATUE BPEIHBIX NMPUBBIUEK (yHOTpeOnIeHus
aJIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COONIIOJEHUS NpaBuWil 0€30MacHOCTH NpHU
oOpalieHny ¢ XUMUYECKHMH BEIIECTBAMH B OBITY M peaslbHON )KU3HHU;

5) TpyA0BOro BOCIUTAHUS:



HMHTEPEC K MPAKTUICCKOMY M3YYCHHIO Mpodeccuii u Tpyna pa3iTuyHOro poja, YBXKCHHE K TPYLy U
pe3yJbTataM TPYAOBOM JEATEIIBHOCTH, B TOM YHCJIE HA OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH T10
XMMHH, OCO3HAHHBIA BHIOOP WHIUBUIYATHHOW TPACKTOPHH MPOJIOJDKEHUS 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX HHTEPECOB M CIMOCOOHOCTH K XHMHUHU, OOIICCTBEHHBIX WHTEPECOB U TOTPEOHOCTEH,
yCIIENTHOW TPOPECCHOHANBHON JEATEIILHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHM, TOTOBHOCTH
aIalITUPOBATHCS B MPO(EeCcCHOHANTBHON cpefie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

IKOJIOTHYECKH I1eJIecO00pa3HOe OTHOMICHUE K TIPUPO/IE KaK HCTOYHUKY JKM3HU Ha 3eMIie, OCHOBE &€
CYIIIECTBOBaHUS, TOHUMAaHUE IEHHOCTH 3JI0POBOTO M Oe3omacHoro obOpasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (U3UYECKOMY U TCUXHYECKOMY 3J0pPOBBIO, OCO3HAHWE I[EHHOCTH
coOroieHns TpaBuil 0€30TIACHOTO TOBEJICHUS NpU paboTe ¢ BEMICCTBAMH, a TAK)KE B CHUTYaIUsX,
YIPOKAOMIUX 3I0POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH TIPUMEHATh 3HAHUA, TMOJy4YaeMble TPH H3YUCHUM XWMHH, JI1 PEIIeHUs 3ajad,
CBSA3aHHBIX C OKPYKarOUIEH MPUPOIHON CPEeNOH, Ul IOBBILICHHS YPOBHS dKOJOTHYECKOUN KYJIBTYPBHI,
OCO3HAHUS TJIO0ATBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTed UX PEIIeHUs] MOCPEICTBOM
METOJIOB XUMHUH, IKOJOTHUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampenMETHBIX PE3YNbTATOB  BBIACISAIOT 3HAYUMBIE Ui (OPMHUPOBAHUS
MHPOBO33pEHHs OOIIEHAaydYHbIe TOHSTHS (3aKOH, TEOpHs, MPHUHIUI, TUNoTe3a, (akT, cucrema,
MPOIIECC, SKCIEPUMEHT W APYroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMeTax W TMO3BOJISIOT HAa OCHOBE 3HAHWM M3 ITHX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O
LIEJIOCTHOM Hay4YHOM KapTMHE MHUpPA, U YHHUBEpcajbHble YdeOHble AeHCTBUA (IIO3HABATENbHBIC,
KOMMYHHMKATHBHBIC, PEryJIATUBHbIE), KOTOpble OOecneunBaoT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBrble Jornyeckue 1ecTBUSA:

YMEHHUS HUCIOJIb30BaTh MPHUEMBI JOTMYECKOTO MBIIIJIEHUS NMPH OCBOCHUM 3HAHUU: PACKPHIBATH
CMBICTT XUMHUYECKHUX MOHATHH (BBIICISATh UX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTMUMU TOHSTHSIMH), MCIOJB30BATh MOHATHS Uil OOBACHEHUS OTIENbHBIX ()aKTOB W SBICHUI,
BBIOMpATh OCHOBAHUS M KPUTEPUM Uil KiIacCU(UKAUUKW XUMHYECKUX BEIIECTB U XHUMUYECKUX
peakiuii, ycTaHaBIUBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXIy OOBEKTaMU H3yuY€HUs, CTPOUTH
JIOTUYECKUE pacCyXJeHus (MHAYKTUBHBIC, JEAyKTUBHbIC, [0 AaHAJOTUH), JAeNaTh BBIBOABI U
3aKITHOYECHUS;

yMEHHE TMPUMEHATh B TpOIECCe IMMO3HAHUS TOHATUA (IpEeIMETHbIE U METalpeMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJICNH, HCHOJIb3yeMble B XHMHH, MPEOOpa3OBbIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUHU MOJICJIbHbIC MPEACTAaBICHUS — XUMHYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XUMHueckas popmysa U ypaBHEHUE XUMUYECKOM peakluu — MPU PEelIeHNH Y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ Y4€TOM 3THUX MOJEIbHBIX MNPEJCTABICHUN BBISBISATh U XapaKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMBbIX 0ObEKTOB — XMMHUECKUX BEIIECTB U XUMHUUYECKUX PEAKIIHH, BHISBISATH OOIIIe
3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHBIE CBSI3M W MPOTHUBOPEUMS B H3y4aeMBIX MpOLECcCax HU
SIBJICHUSIX.

ba3zoBble nccienoBarejbcKue 1eHCTBUA:

YMEHUE HCIMOJb30BATh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TaKXKe B
KaueCcTBE OCHOBBI i1 (OPMUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABHIBLHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;



npuoOpeTeHnue ombiTa M0 IUJIAHUPOBAHUIO, OPraHM3allMd M TMPOBEACHUIO  yYCHHYECKHUX
SKCIEPUMEHTOB, YMEHHUE HaOII0JaTh 3a XOJOM IIpOLEcca, CaMOCTOSITENBHO MPOTHO3UPOBATH €ro
pe3ynbTar, (GopMmynupoBaTh O0O0O0OIIEHHS M BBIBOABI IO pE3yJbTaTaM IMPOBEIEHHOTO OIBITA,
WCCJICIOBAHUS, COCTABIISITh OTYET O MPOJICIaHHON paboTe.

Padora c undopmanueii:

yMEHHUE BbIOMPATh, AaHATU3UPOBATH U MHTEPIPETUPOBATh MH(POPMALIMIO PA3JIMYHBIX BHJIOB U (popM
MIPEJICTaBICHMsS], TOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (HAyYHO-TIIOMYyJIIpHAs JUTepaTrypa
XMUMHMUYECKOTO COJAEp KaHMsI, CIIPaBOYHbIE MOCOOMs, pecypchl VMHTepHeTa), KpUTUYECKH OLICHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPUMEHSTHh pa3jIMyHble METOJbl W 3ampocChl HpU TOUCKEe u oTOope HHpoOpMarmuu u
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JUIsl BBIIIOJIHEHUS Y4EOHBIX M IO3HABATEIbHBIX 3ajay
ONpEeNeNEHHOr0 THIA, NPUOOpETEeHHE OIblTa B O00JACTH MCMOJIb30BaHUS HMHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJCHHUE KYJIbTYpOM AaKTMBHOIO HCIIOJIb30BAHUS Pa3IMUHBIX
ITOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BbIOWPATh ONTUMANbHYIO (POPMY IIPEICTaBICHUS HHPOPMAIIH
U WUIIOCTPUPOBATh PELIaeMble 337a4l HECIOXHBIMU CXEMaMH, Juarpammamu, Apyrumu (popmamu
rpaguKud U UX KOMOUHAIUSIMU,

YMEHHE HCIOJIb30BaTh U aHAIU3UPOBATh B MIpoLiecce y4eOHOM U UCCIIEeI0BATENbCKON AESITEIbHOCTU
nH(OPMALIMIO O BIMSHUM MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SIICTBAa M TpaHCIOPTa HAa COCTOSTHHE
OKpY)Karolel NPUPOTHON CPEBI.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

yYMEHHS 337aBaTh BOMPOCHI (B X0J1e AMAJIora U (M) AUCKYCCUH) 110 CYIIECTBY 00CYKIaeMOU TEMBI,
(bopMynupoOBaTh CBOM MPEI0KEHHUSI OTHOCUTENIBHO BBIIOJHEHUS IPEUIOKEHHON 3a1a4u;

YMEHUS TPEICTaBIATh IOJIYYEHHBIE PpEe3yiabTaThl IMO3HABATEIILHOM JEATENBHOCTH B YCTHBIX H
MMACbMEHHBIX TEKCTAX; JI€JaTh MPE3EHTALNIO PE3YJIBTATOB BBINOJHEHNS XUMHUYECKOTO SKCIIEPUMEHTA
(;rabopatopHOTO OmMBITA, JAOOpPAaTOPHON PAOOTHI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EeOHOTO
MPOEKTA);

yMEHHSI Y4eOHOTO COTpYyAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABaTEIbHON H
HCCIIEIOBATENIbCKON JSITEIbHOCTH IPU PEIICHUH BO3HUKAIOLIUX MPOOJiIeM Ha OCHOBE y4ETa OOIIHX
MHTEPECOB U COIJIACOBAaHUS MO3MIMHA (0OCYyXIeHUs, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOPAMHAIMS COBMECTHBIX JIEHCTBHI, ONPENEICHNE KPUTEPUEB MO OLEHKE KaueCTBa BBINIOJHEHHOMN
paboTHI U ApyrHe).

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENENsITh LEIU JAEITEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIIATH,
KOHTPOJHUPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO NIESATEIBHOCTh, BEIOMpATh Hanboee
s¢dekTUBHBIE CIOCOOBI pelieHUsT Y4eOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSITEILHO COCTABJIAThH
WM KOPPEKTUPOBATH MPEAJIOKEHHBIM aJrOPUTM JEWCTBUI MpPU BBINOJHEHUM 3aJaHUM C Yy4ETOM
MOJIyueHUsI HOBBIX 3HAHUH 00 U3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIUsAX, OILEHUBATH
COOTBETCTBUE MOJYYEHHOTO PE3YJIbTAaTa 3asBJICHHOM 1I€JIU, YMEHUE UCIOJIb30BATh U AHAJIM3UPOBATH
KOHTEKCTBI, MIpeJIaraéMble B YCJIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe npenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00S3aTENILHOIO COJEP)KAaHUs, YCTAaHOBIEHHOTO
TaHHOM (enepanbHON paboueill mporpamMMoii, BBIAEISAIOT: OCBOEHHbIE OOYYaIOUIUMHCS HayuHBIE
3HaHUS, YMEHUS U CIIOCOObI IEHCTBUM, crienuprUecKue Ul MpeIMeTHON 061acTu «XUMUs», BUJIBI
NEATeNbHOCTH 10 IIOJIydeHHI0O HOBOTO 3HAHMSA, €ro MHTEepIpeTaluy, I[peoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIHsX.

K koHiy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysibTaThl HAa 0a30BOM YpOBHE JIOJDKHBI OTPa)xaTb
c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:



® pacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XUMUUYECKHUI AJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOJHOPOAHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJISIpHas macca, KOJIMYECTBO BEIECTBAa, MOJb, MOJISIpHAsh Macca,
MaccoBasi JIOJNS XUMHUYECKOTO DJJIEMEHTa B COCOUHCHHH, MOJISIPHBIM OOBEM, OKCHI, KHCJIOTa,
OCHOBaHHUE, COJIb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHMS, XHUMHUYECKas peaxius,
KIacCU(UKAIUS PEaKIUi: PEaKIUU COCAMHCHUS, PEaKIMU Pa3JIOKEHUsS, PEaKIUU 3aMEIlCHUS,
peaknuu OOMEHa, PK30- M JHIOTEPMUYECKHE PEaKLUH, TEIIOBOH A(PQEKT peaxiuu, sIpo aTtoma,
AJIEKTPOHHBIA CJIOM aTOMa, aTOMHas OpOMTalb, pPaguyCc aToMa, XUMHUYECKas CBs3b, HOJSpHas U
HETIOJISIpHAasi KOBAJICHTHAs CBs3b, MOHHAs CBS3b, MOH, KaTHOH, aHHMOH, PacTBOpP, MaccoBas IOJIs
BelecTBa (MPOICHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHATUM U IPUMEHSTh 3TH TOHATHUS TIPU
OTIMCAaHUU BEIIECTB U UX MPEBPaICHUN;

® UCIIOJIH30BAaTh XUMHUYECKYIO CHMBOJIUKY [UIS COCTaBJieHHUs (OpMyS BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIN;

® ONpENeNsATh BAJICHTHOCThH aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTETICHb OKHCICHUS
JJIEMEHTOB B OHWHApHBIX COCIMHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMpPENeIEHHOMY KIaccy
COeMHEHUH 1o (opMyliaM, BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAs W MOHHAs) B HEOPTaHUYECKHUX
COCTMHCHUSX;

e packpbiBaTh cMbich [lepuoaunueckoro 3akona Jl. . MenzeneeBa: 7eMOHCTPUPOBATh TOHUMAHHUE
MEPUOINYECKOIN 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MOJI0KeHus B [leprnoandeckon
CHUCTEME, 3aKOHOB COXpaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
y4eHus, 3aKoOHa ABOTapo;

e OMNUCHIBATH U XapakTepuszoBaTh TabiauuHyro Qopmy Ilepuonmueckoit cucTeMbl XHUMHUYECKUX
AJIEMEHTOB: pa3JIMyaTh TOHATHS «TJaBHas moArpymma (A-rpynmna)» u «nobounas noarpynna (b-
rpynmna)», Majble U OOJBIINE TEPHOJBI, COOTHOCUTh 00O03HAYCHHS, KOTOPhIE MMEIOTCS B TaOIuUIle
«Ilepnoguueckass cucrema xumuuyeckux odnaeMmeHtoB JI. WM. MeHngeneeBa» ¢ 4YHCIOBBIMHU
XapaKTepUCTUKaMHU CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsia siapa, olIiee Yuciio
AJIEKTPOHOB U pacrpeeNieHUe X MO0 IEKTPOHHBIM CIIOSIM);

e Kiaccu(pUIMPOBATH XUMUYECKUE AJIEMEHTHI, HEOPraHUUECKHUE BELIECTBA, XUMUYECKHE PEAKIINU
(M0 9KCITy U COCTaBY YYacTBYIOUIUX B PEAKLUU BEIIECTB, [0 TEIJIOBOMY 3 (DeKTy);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEp)K/Iasi ONMMCAaHWE MPUMEPAMH MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX
peaKIuii;

® IIPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HX KaueCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKIX MTPEBPAIICHUI B PA3JIMYHBIX YCIOBUSX;

® BBHIUKCIATH OTHOCUTEIIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHYECKOTO DJJeMEeHTa Mo (opMmyle COEAMHEHHS, MAacCOBYIO JIOJNIO BEIIeCTBa B pacTBOpE,
MIPOBOJHUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEeaKInu;

® [IPUMEHATh OCHOBHBIE ONIE€PALIMN MBICIUTEIBHON AESITEIbHOCTH — aHAIN3 U CHUHTE3, CPABHEHHUE,
00001IeHNe, CUCTEeMATU3alNI0, KiIacCU(UKAIINIO, BBISBICHUE MPUUYUHHO--CIEICTBEHHBIX CBS3eH —
JUISl U3yYEHHUsI CBOMCTB BEUIECTB U XMMUUYECKHX PEaKLUi, €CTECTBEHHO-HAYYHbIE METObl TO3HAHMS
— HabMI0ZIeHNe, U3MEepEHUE, MOICTTUPOBaHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH);

e CIIeJIOBaTh MpaBUJIaM IOJIb30BAHUS XUMHUYECKON MOCYION U J1abopaTOpHBIM 000pyIOBaHUEM, a
TaKk)Ke MpaBUjaM OOpaIEHUsI C BEIIeCTBAMU B COOTBETCTBUHM C WHCTPYKIUSMHU IO BBITIOJTHEHUIO
1abopaTOpPHBIX XWMUYECKUX OTBITOB IO TMOJYYEHHI0O M COOMpAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIOpOAA), MPUTOTOBIEHUIO PACTBOPOB C OMNpPENENEHHON MaccoBOil Joneit
pacTBOPEHHOrO  BEIIECTBA, IUIAHUPOBAaTh M MPOBOJAUTH XUMHUYECKHE HKCIEPUMEHTHI 110



pacrmo3HaBaHUIO PACTBOPOB MIEIOYEH M KHCIOT C TIOMOIIBIO HHIUKATOPOB (ITakMyc, peHondTanenH,
METUJIOPAHK U JIPYTHE).

K xonmy oOyueHust B 9 KJjacce mpeIMETHBIE Pe3yIbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTPaXKATh
c(hOPMUPOBAHHOCTH Y OOYUYAIOIINXCS YMECHHUIA:

® pacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX MOHSATUN: XUMHUYECKHUI AJIEMEHT, aTOM, MOJIEKYJa,
WOH,  KaTHOH, aHUOH,  TPOCTOE  BEIIECTBO, CIOKHO€  BEIECTBO,  BAJCHTHOCTD,
ANEKTPOOTPUIIATEIBHOCTD, CTENIEHh OKUCIICHUS, XUMHUUECKAsi PEaKnsl, XUMHUYECKasi CBSI3b, TEIUIOBOM
3¢deKT peakmuW, MOJIb, MOJSPHBIH 00BEM, pacTBOp, IJIEKTPOJIUTHI, HEDIEKTPOJMTEHI,
ANEKTPOJIUTAYECKAs JUCCOIMAIMS, PEaKIUd HWOHHOTrO OOMEHa, Karaau3aTop, XHMHUYECKOe
paBHOBecHe, OOpaTUMbIe U HEOOpAaTUMBbIE PEAKIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH,
OKUCITUTEIb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAaHOBJICHHE, aJUIOTPOIUs, amM(pOTEPHOCTD,
XUMUYECKasl CBsA3b (KOBaJEHTHAsl, MOHHAs, METAIUTMYECKas), KpUCTAIUIMYECKas: perieTka, KOppo3us
METAJUIOB, CILIABbI, CKOPOCTh XUMUYECKOW PEAKUMUH, NMPEACIbHO AoIycTuMas koHueHtpauus 11K
BEIIIECTBA;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATHN U IPUMEHSTh 3TH TOHSATHUS MTPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

® UCIIOJH30BAaTh XUMUYECKYI0O CHMBOJIMKY JUIsI COCTaBJCHHUS (OPMYJT BEIIECTB U YpaBHEHUH
XUMHUYECKUX PEAKIINH;

® ONpeNesATh BaJCHTHOCTh W CTETNEHb OKHCICHHS XHUMHUYECKHX DJIEMEHTOB B COCIUHEHHUSX
pa3IMYHOTO COCTaBa, MPHHAMICKHOCTh BEIIECTB K OMPENCIEHHOMY KJIacCy COCAWHEHUH T0
dbopmynam, BHJI XUMHUYECKOW CBS3M (KOBAJIGHTHAs, MOHHAs, METaJUTMYECKas) B HEOPraHUYECKHUX
COCTMHECHUSX, 3apsj] HMOHA 10 XUMHYECKOW (opmyre, XapakTep cpeasl B BOJHBIX PacTBOpax
HEOPraHUYECKNX COCANHEHUH, TUIl KPUCTAITIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

e packpbiBaTh cMmbici [lepronnueckoro 3akona [[. M. MeHueneeBa M JAEMOHCTPUPOBATH €r0
MOHMMAaHKe: OINHCHIBATh U XapakTepuszoBaTh TaOnuuHyio Qopmy Ilepuoanueckoil cucremsl
XMMHMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «rjaBHas nonarpymnmna (A-rpymma)» U «1mobouHas
noarpymnma (b-rpynmna)», Maneie U 00JbIIe TIEPUOBI, COOTHOCHTH 0003HAUEHHUS, KOTOPBIE UMEIOTCS
B TEpUOJWYECKON TalNHIle, C YUCIOBBIMH XapaKTEpPUCTUKAMU CTPOCHHUS AaTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3apsi siipa, oOIIee YUCIIO NEKTPOHOB U pacHpeieieHne X MO 3JIEKTPOHHBIM
CII05IM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHM CBOWCTB AJIEMEHTOB M MX COCIMHEHUH B
npezaesax MajiblX IEPUOJIOB U TJIABHBIX MOArPYII C YYETOM CTPOEHUS UX ATOMOB;

e Kiaccu(pUIMPOBATH XUMUYECKUE AJIEMEHTHI, HEOPraHMUECKHUE BELIECTBA, XUMUYECKHE PEAKIINU
(Mo yMClly ¥ COCTaBY YYacTBYIOLIUX B PEAKIMH BEILECTB, MO TEIIOBOMY 3G (deKTy, M0 U3MEHEHHUIO
CTETeHEeW OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBATH) OOLIME W CHEIU(PUUECKHEe XMUMHYECKHUE CBOICTBA MPOCTHIX U
CJIOKHBIX BEUIECTB, MOATBEPKJas ONHCAHUE NPUMEPAMH MOJIEKYISPHBIX U HOHHBIX YpPaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUH;

® COCTaBJISAITh YPABHEHUS JEKTPOJUTUYECKON TUCCOLMAIIMU KUCIIOT, IEJI0YEH U COJIEH, TIOJIHbIE U
COKpalIE¢HHBIE YpaBHEHHUs peakluid HOHHOTO OOMEHa, YpaBHEHHUsS pEeaKUUl, MOATBEPKIAI0INX
CYILECTBOBAaHUE T€HETUUECKON CBSI3U MEXY BELIECTBAMM PA3JIUYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUA OCPECTBOM COCTABIICHUS
AIIEKTPOHHOTO 0allaHCca ITUX PeaKIIni;

® [IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTU MPOTEKAHUS
XUMUYECKUX MPEBPAILICHHUI B pa3IMUHbIX YCIOBHSIX;

® BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCCOBYIO JIOJIIO
XUMHYECKOTO DJJeMEeHTa Mo (opMmylie COEAMHEHHs, MAacCOBYIO JIOJNIO BeIIecTBa B PacTBOpE,
MPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOUN peaKini;



e coOmoJaTh MpaBuia MOJIb30BAaHUS XUMHUECKON MOCYI0H U JabopaTopHBIM 00OpyHOBaHUEM, a
TaKKe IMpaBHja OOpaIleHUs C BEUIECTBAMU B COOTBETCTBHHM C WHCTPYKIHUSAMH I10 BBIOJHEHHIO
71a00paTOPHBIX XMUMHYECKHX OMNBITOB IO TMOJYYEHHIO M COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa 1 yrieKucioro rasa);

® [POBOJWUTH PpEAKLUMM, MOATBEP)KIAIOIIME KAadeCTBEHHBIH COCTAaB PA3IMYHBIX BELIECTB:
pacrno3HaBaTh OIBITHBIM IyTEM XJIOpUA-, OpoMUI-, HOIUA-, KapOoHaT-, ¢ocdar-, CHUIMKaT-,
cynb(dar-, THIPOKCUA-NOHBI, KATHOHBI AMMOHUSI U HOHBI M3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIHNE B
BOJIHBIX PaCTBOpPaX HEOPraHMYECKUX BEIIECTB;

® IPUMEHATH OCHOBHBIE ONEPALUU MbBICIUTEIbHON IEATENbHOCTU — QHAINU3 U CHUHTE3, CPABHEHHUE,
0000IIeHne, CHUCTeMAaTH3aIMI0, BBISBICHHE NPUYUHHO-CICACTBECHHBIX CBS3€H — M1 W3YyUCHHS
CBOJMCTB BEIIECTB U XMMHUECKUX PEaKIIUN, €CTECTBEHHO-HAayYHbI€ METObl IO3HAHMSI — HA0JI0/IEHUE,
U3MepeHue, MOJeIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 4.09 bubmmoreka [{OK
yesoBeka. Tea U BelecTsa ' https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 6.09
OHSTHE O METO/aX IMMO3HAHUS B XUMUHU httos://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 11.09 bubmuorexa [JOK
oGparienus ¢ 1a60paTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMech. CriocoObl bubmuorexa [JOK
4 . 1 13.09
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 18.09 bubmmorexa [TOK
: . PUMEp ' https://m.edsoo.ru/ff0d28¢8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 A 1 20.09
TOMBLH MOTICIITH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK
7 1 25.09
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 II 1 27.09
POCTHIC 1 CIIOKHBIC BemecTEa https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
9 A - 1 2.10
TOMHO-MOJIEKYJIIPHOE YUYEHUE 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
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B 4.10
mmirieckas popuyna. Bazentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. 9.10 bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO 11.10 bubmmoreka [{OK
DIIEMEHTA B COEIUHEHUU ' https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. 16.10 bubmmoreka [{OK
Mousipaasi Mmacca ' https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. 18.10 bu6moreka [IOK
XuUMUUecKas peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycoBHs MPOTEKAHUS 2310 bubnuoreka [IOK
XUMHUYECKUX PEAKIINIT ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 25 10 bubnuoreka [JOK
XUMHYECKUE YPAaBHEHUS ' https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX 8.11 Bubmmorexa [JOK
B N M ' https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS 13.11 bubmorexa HOK
8 > P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6 1OK
nonroTeKa
19 . 0606 15.11
FHIHIIOTCACT © erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme 2011 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN ' https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras 2211 bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

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
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK
22 27.11
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH 29.11 bubmorera [JOK
patop P ' ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O 412 bubmmoreka [{OK
TEPMOXHUMHUYECKOM YPaBHEHHH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHYSCKUX PEAKITUIX
TommBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(1];OS yra CIIOCOOBI c)ero 6.12 bubmorexa [OK
p yxa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa 11.12 bubmorexa OK
v N P poaa, ' https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
27 13.12
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA 18.12 bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COJISIX 20.12 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOJa B 25 12 bubnunoreka [JOK
1abopatopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme Eu6 OK
31 «ITonyuenue u cobupanue Bo10po/a, 27.12 nomorexa L

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALIMS 3HAHUN
m . https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubnmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYeCKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O6001IeHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A bp
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 109 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 5.09 bubmorexa TOK

. ' https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 8.09 bubnuoreka [JOK
HEOPraHWYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 12.09 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 15.09
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 1909 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 22.09 bubmorexa HOK
peariu. ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

bu6mmoreka [JOK
8 @DaxTOopBl, BAUAIOLIME HA CKOPOCTh 1 26.09

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9 29.09
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE 3.10 bubnmorexa LHOK
) ' https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
. bubnuorexa [JOK
11 51 6.10
OHHBIC YPABHCHHA peaitii https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI 10.10 bubmmorexa [TOK
pv ' https://m.edsoo.ru/00add5d8
00 AJIEKTPOIMTHICCKOM JTUCCOITUAITTN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 13.10 bubmorexa LOK
bedl . ' https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOM TUCCOITUAITTT
bu6mmoreka [IOK
7 17.10
14 Howsie o ruzpomse conei https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS 20.10 bubmuorexa [JOK
3HAHUHI ' https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX 24.10 Eubmorexa HOK
p ' https://m.edsoo.ru/00addbfa
3a1a9»
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS 27.10 Bubmorexa OK
p A HHATHA. ' https://m.edsoo.ru/00addecO
XHMMHYECKUE PEaKIUU B PACTBOPax»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 Xnﬁnqecfne CBI(D)I‘/'ICTBa Ha IIpuMepe 10.11 Bubmiorexa OK
PHMEp ' https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossiHast KMCIOTA, 14.11 bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, 17.11 brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINH, €CITU OJUH U3 21.11 bubnmorexa LOK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB 2411 bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN 2811 bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, 112 bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KACIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA 5.12 bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. 8.12 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brruncnenue maccoBoii 10U BBEIXOa 1212 bu6mmoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB 15.12 bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U 19.12 bubmorera [JOK
» HOIYH ' https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[lonyueHne aMMHuaKka, U3y4eHHUE €ro 22.12 bubmiorexa HOK
T ek ' https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u 29 12 bubmuorexa [JOK
XUMHYECKHE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepo, paclipocTpaHEHHUE B

35 npu z Ie[ gmﬂzecxie U XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxueime coequHEHNS KaJIbIIUI bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kimacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

» Xumus, 9 kimacce/ I'abpuensa O.C., OcrpoymoB WN.I'., Cnagkos C.A.,
AxunonepHoe o6mectso «M3narensctBo «lIpocsenienne»

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumus 6a30BbIit ypoBeHb. Peann3zanms
tpeboBanuit ®I'OC ocHOBHOTO 001IET0 00pa3oBaHus. MeToanueckoe mocooue Jyisk YIUTes.

pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.chemnet.ru Tazera «XuMus» U cailT 11t yaurtens «5 uay Ha ypoK XUMHUID
http://him.1september.ru Equnas xomaexius IIOP: IIpeaMeTHast KOMIEKITUS «XUMHUSD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HAyYHBIE SKCIIEPUMEHTHI: XMMHSL.
Komnexmus Poccuiickoro o6meodpa3oBaTeIbHOTO TTopTaja

http://experiment.edu.ru AIXUMUK: caiit JI1.FO. Anmux6epoBoit

http://www alhimik.ru Bcepoccuiickast oauMITHana IMKOIBHUKOB 10 XUMHK
http://chem.rusolymp.ru Opranuveckasi XuMusi: 3JIEKTPOHHbBIH YUCOHUK JUTSI CPEITHEH IIIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: SIEKTPOHHbIH yICOHUK

http://www hemi.nsu.ru OTKpEITEIH KOLTemK: XM

http://www.chemistry.ru Jlucraniontas OJMMIKAAIA 10 XUMHUH: TEIEKOMMYHHUKAITHOHHBIN
00pa3oBaTEeNbHEII MPOEKT
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