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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOT'O 00I11er0o 00pa30BaHUs COCTaBlIEHA HA OCHOBE
TpeOoBaHUIl K pe3ysibTaTaM OCBOECHHUS OCHOBHOM 00pa3oBaTeNbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpaszoBanus, npeacraBieHHblx B @I'OC OO0, a takxke Ha OCHOBE (eaepanbHOIM
paboueil mporpaMmbl BOCIIUTaHUS U C Y4ETOM KOHIEMIMM MPENojiaBaHus y4eOHOro mpeaMera
«Xumus» B 00pazoBaTenabHbIX opranuzanusax Poccuiickoit @eneparu.

[IporpamMMa 1o XuUMUU Aa€T TPEICTaBICHHE O IENAX, OOmed cTpaTeruu OOy4eHHs,
BOCIIMTAHHUSA U Pa3BUTHUS OOYYAIOIIMXCS CpPEACTBAMM YyueOHOro NpeaMeTa, yCTaHaBIMBAET
o0s3aTesbHOE TPEMETHOE COAEpIKaHMe, MpeayCMaTpUBaeT paclpeieiieHHe ero mo KiaccaM U
CTPYKTYpUPOBaHHUE I10 pa3jeiaM U TeMaM MPOrpaMMbl IO XUMUH, ONPEAEIsAeT KOJIMUYECTBEHHbIE
U KayeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHUSA, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh
U3yYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEHM 00ydaromuxcs, onpeaeseT BO3MOKHOCTH MpeAMeTa JIIs
peanu3any TpeOOBaHUH K pe3ysIbTaTaM OCBOSHHSI OCHOBHOW 0Opa3zoBaTeIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TaKkKe TpeOOBaHUH K pe3ysibTraTaM 00y4eHHUs: XUMHUH
Ha YypOBHE IeJeil H3ydeHHs MpeaMeTa U OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIbHON
JEeSITeNbHOCTA 00YYaIOIIerocs Mo OCBOCHUIO Y4eOHOTO COepKaHHUSL.

3HaHME XUMUU CIIYKUT OCHOBOM 1J1s1 YOpMHUPOBAHHSI MUPOBO33pEHUS 00YyUaIOIIErocs, ero
NPEeCTaBICHUI O MAaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
MIPEJICTaBICHNS O B3aWMOIMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIECTB B IPUPOJIE, O MYTAX
pemieHus TJI00aMbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHsS UYEIOBEUYECTBA —  CHIPHEBOI,
SHEPTEeTUYECKOM, TTUIIIEBON M SKOJIOTHUECKOU 0€301acHOCTH, IPOOIIEM 3paBOOXPAHECHHS.

N3ydenue xumuu:

CIIOCOOCTBYET pean3aliii BO3MOXKHOCTEH JIJIsi CAaMOPa3BUTHUS M JOPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ o01Iel U (yHKIIMOHATBLHOW IPaMOTHOCTH;

BHOCHUT BKJI]] B ()OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH 00yJaroImxcs,
HaBBbIKOB nux CaMOCTOSTEIbHOU y‘-Ie6HOf/'I JACATCIIbHOCTH, OKCIICPUMCHTAJIbHBIX n
UCCIICIOBATEIbCKUX YMEHUH, HEOOXOMUMBIX KaK B TOBCEJJHEBHOW IKM3HH, TaK H B
pohecCHOHANBLHOM e TeIbHOCTH,

3HAKOMHT CO CH@I.IPI(I)HKOP’I HAYy4YHOI'0O MbIIUICHHA, 3aKJIaJAbIBACT OCHOBBI HCJIOCTHOI'O
B3rliga Ha  CAUHCTBO  HIPUPOAbLI W YCJIOBCKA, ABJIACTCA  OTBECTCTBCHHBIM  3TAIllOM
B (bOpMHpOBaHHH CCTGCTBCHHO-HaquOﬁ I'paMOTHOCTH o6yqafoumxc51;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K TMPHUPOJC, K YEIOBEKYy, BHOCHT CBOM BKJIQJ B OKOJOrHYecKoe oOpa3oBaHHE
oOydJaronuxcs.

JlaHHbIE HampaBiieHUs B OOy4YEHHMM XMMHMH OOECHEeUMBAIOTCS CHEHU(PUKON coaepkaHus
y‘ICGHOFO npeamera, KOTOpBIﬁ SABJIACTCA TMCAArOTHUYCCKU aJAllTUPOBAHHBIM OTPAKCHUCM
0a30BOI HAYKH XMMHH Ha ONIPEACIEHHOM dTare e€ pa3BUTHA.



Kpr XUMHHU HA YPOBHC OCHOBHOI'O OGH.IGFO O6p3.30BaHI/I$[ OPHUCHTUPOBAH HAa OCBOCHUC
O6yanOIHHMHC$I CHUCTCMBI IEPBOHAYAIbHBIX MMOHATHH XHUMHUHU, OCHOB HGOpF&HH‘—I@CKOﬁ XUMHUU U
HCKOTOPBIX OTACIIbHBIX 3HAYUMBIX MMOHATHUH opr: AHUYECKON XMMUU.

CtpyKTypa cojepkaHHs MPOrpaMMbl MO XMMHUU CHOPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxoja kK e€ mzydeHuro. CopepxaHMe CKJIaIbIBAETCSI U3 CHCTEMBI MOHITUH O XUMHUYECKOM
JJIEMEHTE U BEIECTBE M CUCTEMBbl MOHATUH O XMMHUYECKOH peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpHO OpPraHM30BaHbl IO MPHUHIMITY MOCIEA0BATEIbHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTaBICHUNA Pa3HOIO YPOBHS:

ATOMHO-MOJICKYJISIPHOT'O YUCHHA KaK OCHOBBI BCECTO €CTCCTBO3HAHUSA

— Ilepuoanueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;
— MpPEeACTaBICHUIN 00 IEKTPOIUTUYECKON AUCCOLMAIINY BEIIECTB B pACTBOpAX.

TeOpCTI/I‘-IGCKI/Ie SHAaHUA pacCMAaTpUBAOTCA HaAa OCHOBC OMIHUPUYCCKU IIOJTYYCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BUBAKOTCA IMOCJICAOBATCIBHO OT OAHOIO YpPOBHA K JOpPyromy,
BBIIIOJIHAA (I)YHK]_[I/II/I OOBSICHEHHS U IMPOTrHO3UPOBAHUS CBOfICTB, CTPOCHUA U BO3MOXKHOCTEH
MPAKTUYCCKOIr0 NPpUMCHCHUS U IMOJTYUYCHHA N3YyUaCMbIX BCIICCTB.

OcBoeHHe MpOrpamMMBbl 0 XHUMHH CIOCOOCTBYeT (OPMHUPOBAHUIO TPEICTABICHUS O
XUMHUUYECKON COCTaBIISIOLIEN HAay4YHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOU IPUPOJBIL,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HAHUIO U METOJaM II03HAHUS B HayKe. M3ydenue xumun
NPOUCXOIUT C TPHUBJICUCHUEM 3HAHMM M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxarommiit Mupy, «buonorus. 5—7 knacce» u «Puznka. 7 Kiacey.

[Tpu n3yueHnn XUMHH TPOUCXOTUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOW HAYKH KaK
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKOM JEesTeIbHOCTH YEJIOBEKAa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOH KYJBTYphl. 3a7ada yu4eOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUU
CHCTEMbl XMMHMYECKHX 3HAaHUN — BaKHEHIINX (aKTOB, MOHATHUI, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUH, JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
PUOOIIEHNH K HAyYHbIM METOJ]aM [TO3HaHUsS [IPU U3yUYEHHUH BELIECTB U XUMUUECKUX PEAKIUH, B
(GOopMHpPOBAaHMM W PAa3BUTUM I[IO3HABATENBHBIX YMEHMH W WX TNPUMEHEHUH B Yy4eOHO-
[I03HABATEJILHON U y4eOHO-MCCIIEJ0BATENIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil O€3011aCHOTO
0OpalleHus C BEIECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy u3y4eHHH XUMHMM HAa YPOBHE OCHOBHOIO OOILEro oOpa3oBaHUS Ba)KHOE 3HAYCHHE
MPUOOPENH TaKKe LeIH, KakK:

— ()OpMUPOBAHNE WHTEIUICKTYaTbHO PA3BUTOM JIMYHOCTH, TOTOBOW K caMO0Opa30oBaHMIO,
COTPYJIHHYECTBY, CAMOCTOSATEIHHOMY TMPHUHSATHIO PEIICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MCHSIFOIIIMMCS YCIIOBUSM KHU3HU;

— HaNpaBJICHHOCTh OOydYeHHs Ha CHUCTEMaTHYECKOe NpUOoOIIeHHEe OOydJaromMxcst K
CaMOCTOSITENILHOM ~ TO3HABATENILHOM  JIESATENBHOCTH,  HAYYHBIM  METOJaM  IIO3HAHMA,
(hOpMUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH,



—obecrieyeHne YCJIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaroIMMUCS —OIbITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIIN), UIMEIOIINX YHUBEPCAILHOE 3HAUEHUE AJIs PA3JINYHBIX BUI0OB JESITEIBbHOCTH;

— ¢opmupoBaHue 00mEel (YHKIMOHANBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
quclie YMEHUH OOBSICHATH M OLIEHUBAThH SBJICHUS OKPYXKAIOUIEr0 MHUpA, WUCHOJb3Ys 3HAHUS U
OMBIT, TOJIyYE€HHbIE TPH W3YYEHUM XHMHHU, TPUMEHATh HX IMpPHU pEUIeHHHu MnpolieM B
ITIOBCETHEBHOM KU3HU U TPYIOBOH JESTEIBHOCTH;

— ¢hopMUpOBaHHE y O0YUYAIONIMXCS TYMaHUCTUYECKHX OTHOIICHUW, TOHUMAaHUsS [IEHHOCTU
XUMHUYECKUX 3HAHUU N7 BBIPAOOTKU SKOJIOTMYECKU IIeJIeCOO0pPa3HOro MOBEACHHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHUsI CBOETO 3J0POBbS U OKPYXKAIOLIECH ITPUPOIHOU
Cpelbl;

— pa3BHUTHE MOTHUBAIIUU K O0YYECHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCTTUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKHUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
poduIs ¥ HaMlPaBJIEHHOCTH JJaIbHEUIIEro 00yyeHusl.

OOmiee 4nciio 4acoB, OTBEAEHHBIX U M3YYCHHUS XUMHUH Ha YPOBHE OCHOBHOTO OOIIEro

oOpa3zoBanusi, cocTaBisieT 136 gacoB: B 8 kitacce — 68 dacoB (2 yaca B HeZlelnt0), B 9 kiacce — 68
4acoB (2 4yaca B HEJIETIO).

COJAEP)KAHUE OBYYEHUA

8 KVIACC

HepBOHa'laJ'lbl-[bIe XUMHUYECCKHUEC NTOHATHUSA

[Ipenmer xumuu. Poib XuMHUM B KM3HHU 4ellOBeKa. XUMHsS B cCUCTeMe Hayk. Tema u
BemiecTBa. PuU3MYECKHE CBOMCTBAa BEIIECTB. ATrperatHoe cocTosiHue BemecTB. [loHsiTHe ©
METOJIaX MMO3HaHUs B XUMUU. YucThie BelecTBa U cMecu. CrIocoObI pa3ieieHust cMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUUYECKHE 3ieMeHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie U cil0KHBIE BelIeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XMMHMYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOcTaBa BemecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOCHUTENBHAs MOJIEKYJIIPHAS
Macca. MaccoBast 10111 XMMHYECKOIO DJIEMEHTA B COCMHEHUU.

KonunuectBo BemectBa. Moabs. MonspHas Macca. B3auMMoCBsA3b KOJIMYECTBA, MacChl U
qucia CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTsl mo popMysiaM XUMHUYECKUX COCTUHEHUH.



dusnyeckrue U XUMHUYECKHE SIBIEHHUS. XHMMHMUYECKas peakius M €€ NpHU3HaKu. 3aKOH
COXPAaHEHHUsI Macchl BEIIECTB. XUMHUECKUe ypaBHeHUs. Kiaccupukanus XUMHUUECKUX peaKIHii
(coenuHeHuUs1, pa3IOKEHHUs, 3aMEILICHHS, OOMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCY/IOH, MpaBwjiamMu pabOThl B JIAOOPATOPUHM M MPHEMaMU
oOparmieHusi ¢ 1a0OPaTOPHBEIM 00OPYIOBAaHUEM, W3YYCHHE W OINUCAHUE (PUINYECKHX CBOMCTB
00pa3loB HEOPraHWYECKUX BEIIECTB, HAOMIOACHUE (QHU3MUYECKUX (IUIaBJICHHE BOCKA, TasHUC
Tb/a, pacTUPAHUE caxapa B CTYNKE, KAMICHUE W KOHJEHCAIWS BOJABI) U XUMHUYECKHX (TOpPEHHE
CBEUYHM, NPOKAIMBAHKE MEJHOH NPOBOJOKH, B3aUMOJICHCTBHE Mela C KHCJIOTOW) SIBJICHUH,
HAOJI0/ICHUE W OTKCAHHUE MPU3HAKOB MPOTEKAHMS XMMHUYECKUX PEaKIHil (pa3liokeHue caxapa,
B3aUMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUAOM Oapwusi, pasinoxenue ruapokcuna meau (1) mpu
HarpeBaHuM, B3auMoOjJIeUcTBUE kene3a ¢ pactBopom conu meau (II), m3yuenume crmoco6oB
pas3jieseHuss CMecel: C IOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBIAPUBAHUE, JTUCTUILISIIHS,
xpomatorpadus, TPOBEACHHUE OYUCTKH TIOBAPEHHOW COJIM, HAONIOJEHUE U  OIMCaHUE
pe3yJIbTaTOB TPOBEACHUS OIBITA, HUIIOCTPUPYIONIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHUE
Mo/IeJiel MOJIeKYJT (IIapOCTEPKHEBBIX ).

Baskueiilmue npeacTraBuTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopom — 3JIeMEHT M NPOCTOE BEILECTBO.
HaxoxnaeHnue kucnopoja B npupoje, pu3ndeckue U XMMUYECKUE CBOWCTBA (peakLuu TOpeHus).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl TOMy4YeHHS KHCIOpoJa B JIabopaTopuu U
pOMBIIIIEHHOCTH. KpyroBopot kucimopona B mpupoae. O30H — alioTpomHAs MOAW(DUKAIUSL
KHCIIOpO/a.

TeroBoit 3pdexT XuMHUYECKOW peaklud, TEePMOXUMUYECKUE YpaBHEHUS, JK30- H
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: yrosb W METaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopox — oamemeHT u mpocToe BemiecTBO. HaxoxIeHue BOJOpona B MPHPOJE,
¢bu3nUecKkre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTyueHUs. KUCIOTHI U COH.

Monsipablii 00BEM ra30B. PacuéThl Mo XUMUYECKUM YPaBHEHUSIM.

®dusnyeckre cBoMcTBa BoAbl. Boma kak pactBopurtenb. PactBopbl. HackiieHHble u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpUMOCTh BEIIECTB B BOJe. MaccoBasi 10js BEIIeCTBa B
pactBope. XuMHUYECKHE CBOMCTBA BOJbl. OcHOBaHMs. Poib pacTBOpOB B NMPUPOJE M B JKH3HU
yenoBeka. KpyroBopoT Bojbsl B mpupoje. 3arpsi3HeHHE NPUPOAHBIX Boja. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus nHeoprannuecknx coeauHeHuil. Oxcupapl. Knmaccudukarus OKCHIOB:
cosieoOpa3yonie (0OCHOBHbBIE, KUCIOTHBIE, aM(OTepHbIE) U HecoseoOpasytomue. Homenkiatypa
okcuoB. dusnueckue U XMMUYECKHE CBOIcTBa okcroB. [loyueHne okcuaos.

OcnoBanms. Kiaccudukanms OcCHOBaHMI: IMIENOYM M HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknarypa ocHoBanuii. dusznueckue M XHMMHYECKHE CBOMCTBa OCHOBaHui. [lomyuyenue
OCHOBaHUM.

Kucnotsl. Knaccudukamus kucinor. Homenkmnarypa kucinor. Ouszndeckne ¥ XUMHUYECKUE
cBoiicTBa KucioT. Psg akruBnoctu metaiuioB H. H. bekerosa. [lonydenue Kucior.



Comu. Homenknarypa coseil. dusnueckue U XuMuU4eckue cBoiicTBa coiiedd. [lomyuenue
coJieil.

FCHGTI/ILICCKafl CBA3b Memny KJ1acCaMHu HeOpFaHI/I'-ICCKI/IX COGZ[HHCHI/Iﬁ.
Xumuueckuii 3xcnepumenm:

Ka4eCTBEHHOE OIpEeJIeIeHUe COJIepKAHUs KHUCIOPO/a B BO3/yXe, MOJyuyeHHe, COOMpaHue,
pacrno3HaBaHME M HM3y4Y€HHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCJIOPO/IOM U YCJIOBHUS BO3HHMKHOBEHHMS M MPEKPALICHUs TOpeHHs (T0Kapa), 03HAKOMIIEHUE C
oOpa3aMi OKCHJIOB W OINHMCAHME HX CBOICTB, MOJy4YeHHE, cOOMpaHHe, pacro3HaBaHUE U
U3yueHHe CBOWCTB BOAOpOAa (ropeHue), B3amMmojeiicTBue Bojopoaa ¢ okcupom wmeau (II)
(BO3MOHO HCTIOJB30BaHKUE BUICOMATEPHUATIOB), HAOIIOACHHE 00pa3IoB BEIIECTB KOJIUIECTBOM
1 Momb, HccieoBaHuE OCOOEHHOCTEH PACTBOPEHMS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3alMOJICICTBHE BOABI C METAUIAMHM (HATPUEM M KalblHMEM) (BO3MOXHO HCIOJIb30BaHHUE
BHUJICOMATEPHAJIOB), HCCIEAOBaHNE OOPA3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0IeHUEe M3MEHEHMs OKpAacKH MHIWKATOPOB B PAacTBOPax KUCIOT M MIEJOYel, U3ydeHue
B3aumojeicTBusi okcuaa meau (II) ¢ pacTBopoM cepHON KHCIIOTBHI, KHCIOT C MeETajlJlaMH,
peakuuil HEWTpaau3aluy, I0JIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTaJljia IpyTuM U3 pacTBOpa COJIM, pEeLIeHHE SKCIIEPUMEHTAIBHBIX 3ajau 1o TeMe «Baxuelme
KJIACChl HEOPTAHUYECKUX COEAMHEHUI.

Ilepuoguvecknii 3akoH u Ilepuoanmyeckass cucrema xumMudeckux 3jaementos JI. WU.
MenpeneeBa. CtpoeHue aToM0OB. XUMHYeCKas CBsA3b. OKNCJIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie MOMBITKY KJIACCU(PUKALUU XUMUYECKUX 3JIeMeHTOB. [oHsATHE O TpyIIax cXOAHbBIX
9JeMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEJIbHbIE METaJUlbl, TaJOreHbl, WHEPTHBIC Tas3bl).
DJeMeHTbI, KOTOpble 00pa3yroT aM(pOTepHbIE OKCUABI U TUIAPOKCUIBL.

[lepmonnueckuit  3akoH. Ilepmogmueckas cucremMa XMMHYECKHX JJIEMEHTOB [l
. MenneneeBa. Koporkonepuoanas u amuHHonepuoaHas ¢opmbl Ileproanyeckoit cucTembl
xumuueckux oanemeHtoB Jl. W. MenneneeBa. Ilepumonst u rpynmnbl. DuU3NUEeCKUid CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIILI JJIEMEHTA.

Crpoenne artomoB. CocrtaB aToMmHbIX saep. HM3otombl. Onektponsl. CrpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MEPBbIX 20 XUMUYECKUX JIEMEHTOB [lepuonnueckoi cCucTeMbl
JI. W. MengeneeBa. XapakTepuUCTHKa XHUMHUYECKOTO DJIEMEHTa IO €ro TOJOXKEHUIO B
[Tepuoanueckoii cucreme J[. 1. Menaeneena.

gaKOHOMepHOCTI/I HU3MCHCHUS painyCa aTOMOB XUMUYCCKHUX 3JICMCHTOB, MCTAJINIMUCCKUX U
HEMETAJNIMYSCKUX CBOMCTB IO rpymnmnam u nepuogam.

3Hauenue lleproamueckoro 3akoHa n [leproanueckoil CUCTEMBbI XUMHUYECKHX 3JIEMEHTOB
JUIsl pa3BUTHUSA HayKU U npakTuku. [. M. MenzeneeB — y4€HbIN U ITpakJaHUH.

XuMuueckas CBA3b. KoBanenTHas (HOJ'IHpHaH nu HeHOHHpHaﬂ) CBA3b.
SHCKTpOOTpI/IIIaTCJH)HOCTI) XUMHYECKHX 3JIEMEHTOB. MloHHAs CBSI3b.

Crenenn okuciieHus. OKUCIUTEIIFHO-BOCCTAHOBUTEIILHEIC peaKknuu. HpOLICCCBI OKHUCJICHUA
u BoccTaHOBJIEHHS. OKHCIIMTEIIN ¥ BOCCTAHOBUTEIIH.



Xumuueckuii Ixcnepumenm:

u3yueHre oOpa3lloB BELIECTB METAIJIOB M HEMETAJJIOB, B3aUMOAEWUCTBUE TMIPOKCHIA
LIMHKAa C pacTBOpPAMH KHCJIOT M LIEJNOYEH, MPOBEICHUE ONBITOB, WLIIOCTPUPYIOUIUX IPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKLNH (TOPEHHE, pEaKIMH Pa3JIoKEeHUs, COETUHEHNU ).

Meostcnpeomemnuwie ceasu

Peanu3anms MeXIpeaMETHBIX CBS3€H MPU M3YYEHUM XUMHUHU B 8 KJIACCE OCYLIECTBIISETCS
yepe3 HCIOJIb30BAHME KaK OOIIMX ECTeCTBEHHO-HAYUHBIX TMOHATHH, TaK U MOHATHH,
SIBJISIFOLUXCSI CACTEMHBIMM JIJISL OT/IEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO01mue ecTecTBeHHO-HAYYHBIE TIOHSATHUS: HAYYHBIN (DaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAITU3,
CUHTE3, KiaccuUKaius, NepUOAUYHOCTh, HaAONIIOEHUE, OHKCIEPUMEHT, MOJEIHUPOBAHUE,
U3MEPEHNE, MOJIEIb, SIBJICHUE.

®dusuka: Marepusi, aToM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWA, H3O0TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsija, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHHE BEIECTBa, Ta3, (pU3MUecKHe BEIMYWHBI, CAMHUIIBI M3MEPEHUS, KOCMOC, TUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocunTes, npixanue, ouocdepa.

Ieorpadus:  armochepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOIaeMble, TOTUTUBO, BOJHBIC PECYPCHI.

9 KVIACC

BelecTtBo U XUuMHueckKasi peakuus

Ilepnonnueckuit  3akoH. Ilepuoguyeckas cucremMa XMMHMYECKUX JJIEMEHTOB [l
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, Kajus, KalblMs M MX COEAMHEHUH B COOTBETCTBUU C
MTOJIOKEHUEM AJIEMEHTOB B Ilepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUABl XUMHUYECKOM CBSI3U. THIBI KPUCTAJUIMUECKUX PELIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTA/UIMYECKOW PEIIETKM U BUAA XMMHUYECKOU
CBS3H.

Knaccugukamuss ¥ HOMEHKJIATypa HEOPTraHMYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSINMXCS K PA3IMYHBIM KJIacCaM HEOPTaHWYECKUX COCIUHEHMM, T€HETHYECKas
CBSA3b HEOPTraHUYECKUX BELIECTB.

Knaccugukamuss XMUMUYECKUX peakUuil Mo pa3iu4yHbIM MpHU3HAKaM (IO YUCIY M COCTaBY
Y4acTBYIOUIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHel



OKHCJICHUA XUMHUYCCKUX OJ3JICMCHTOB, IIO 06paTI/IMOCTI/I, o y4acCTHUrO KaTaJII/I3aT0pa). DK30- H
OHAOTCPMHNYCCKUEC PCAKINHN, TCPMOXUMUUYCCKHUEC YPABHCHUA.

[TonsiTue o ckopoctu xumuueckod peakiuu. I[loHsTue 00 oOpaTUMBIX W HEOOpaTHMBIX
XUMUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX W TeTeporeHHbIX peakiusx. Ilonstue o
karanuze. lloHarne o XxumuyeckoM paBHOBecuu. @DaxkTOphl, BIUSIOLIME HA CKOPOCTb
XMMUYECKOH peakIy 1 MOJI0KEHNE XUMUUECKOTO0 PAaBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUM, 3JIEKTPOHHBI OaJlaHC OKUCIIUTENIbHO-
BOCCTAHOBUTENIBbHON peakuuu. CocTaBlieHHE YpaBHEHMH OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BaHUEM METO/1a HJIEKTPOHHOTO OajiaHca.

Teopust >MEKTPOIUTHUECKON TUCCOIUAIIAN. DJIEKTPOJHMTHl U HEINCKTPOJIUTHI. KaTHoHbI,
aHUOHBL. MexaHu3M JIMCCOLMALMM BEIIECTB C pa3IMYHBIMU BUJAMU XUMHUYECKOH CBS3H.
Crenenp nuccornmaiuu. CHIbHBIC U CTa0bIe DJICKTPOTHUTHI.

Peakuny moHHoro oomeHa. YclioBuSl MPOTEKaHMsI peakUuil MOHHOTO OOMEHa, MOJIHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBAa KHUCIIOT, OCHOBAHMH M COJIEH B CBETE
MpeJICTaBlICHUH 00 3IEeKTpoJMTHYEeCKOW aucconuanuu. KadecTBeHHblE peaklMM Ha HOHBI.
[TonsaTHE O THIpPONIMU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENIIMU KPUCTAIUIMUECKUX PEIIETOK HEOPraHMYeCKHX BEUIeCTB —
METAJUIOB M HeMeTaioB (rpaduTra W anmasza), CIOXKHBIX BEIIECTB (XJOpHIA HATpHs),
UCCJIETOBAaHUE 3aBHCHMOCTH CKOPOCTH XMMMYECKOH peakuu OT BO3ACHCTBHS pPa3IUYHBIX
(bakTOpOB, HCCIEI0BAaHUE SJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIECcCca TUCCOIMALUT
KHCJIOT, IIeno4ed M coied (BO3MOYKHO MCIIOJIb30BaHME BHUAEO MAaTEpPHAIIOB), IPOBEACHUE
OIBITOB, WUTIOCTPUPYIOLIMX IMPHU3HAKH MPOTEKAaHUs peakluii MOHHOro odmeHa (oOpazoBaHHE
ocaJKa, BbIJENIEHHE Ta3a, OOpa3oBaHME BOJIbI), OMBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpeHHe, PEeaKIMU Pa3JIOKEHHs, COCTUHECHHs),
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C IOMOIIBI0 KAaueCTBEHHBIX pPEAKIMl Ha HOHBI,
pelIeHne YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl U UX coeTUHEHUS

OOmiasi xapakTepucThKa ranoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne W (U3NYECKUE CBOMCTBA MPOCTBIX BEIIECTB — TaJOTCHOB.
XuMUYecKre CBOMCTBAa Ha IpuUMepe XJopa (B3aMMOJEWUCTBHE C MeTalllaMu, HEeMeTallJlaMH,
miesoyamu).  Xnoposogopod. CossiHasg — KUCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHnenue. JlelicTBrue xJiopa U XJIOpOBOAOPOa Ha OpraHU3M 4esioBeka. BaxkHellme XiIopu bl
U UX HAXOXKJICHHUE B IPUPOJIC.

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmel. OcoOE€HHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue u (puU3MyUecKUe CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOAM(UKALMU KUCIOPOAa U cepbl. XMMHUYECKHE CBOWCTBA
cepol. CepoBomopoj, cTpoeHue, (U3MUECKHE W XUMHUYECKHe CBOWCTBA. OKCHABI CEphbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKUE M XMMHUYECKHE CBOWCTBA
(obmue kak TmpeAcTaBUTENsl Kiacca KHUCIOT M crnenuduueckue). XUMHUYECKHE pPEaKIHH,
JeKallie B OCHOBE MPOMBIIIICHHOTO croco0a IMOJyuyeHHs CepHOW KHUCIoThl. llpumenenue
cepHoil kucioTsl. Cosli CepHOI KUCIIOTHI, KaUeCTBEHHAsl peakius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ COEIMHEHWH B npupoje. XHMHUYECKOE 3arps3HEHUE OKPYXKAOUIEH Cpelibl



COCTUHEHMSIMHU Cepbl (KHCIOTHBIE IOXKIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALICHUS.

OOmast xapakTepucThkKa 53JeMeHTOB VA-Tpynmnbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble CTEMEHW OKUCIEHUs. A30T, pacnpocTpaHeHHe B Mpupone, ¢uznyeckue u
XHUMUYecKHe cBoiicTBa. KpyroBopot a3ota B mpupoae. AMMHAK, ero GU3HUecKue 1 XUMHUIECKUE
CBOWCTBa, MoJyueHue U npuMeHeHue. Cosin aMMOHUS, UX (GU3NUECKUE U XUMUYECKUE CBOWCTBA,
npuMeHeHne. KauecTBeHHass peaknus Ha MOHBI aMMOHMSA. A30THas KUCIOTa, €€ IOIy4YeHUeE,
¢usnyeckue M XUMHUYECKUE CBoiicTBa (0oOmIMe Kak MpeAcTaBUTENs Kiacca KUCIOT |
cnenududeckne). Vcnonp3oBaHWe HUTPATOB W COJNE aMMOHHS B KadeCTBE MHHEPAIBHBIX
ynoOpeHuil. XuMHUUECKOe 3arps3HEHUE OKpYXKarolled cpesibl COeTMHEHNUsIMHU a30Ta (KHCIOTHBIE
TOXIM, 3arpsi3HEHHE BO3IyXa, MOYBBI W BOMOEMOB). Pochop, amutoTpomHble MOAUDUKAITUIH
¢docopa, ¢puznueckue u xumuyeckue cpoictBa. Oxcun docdopa (V) u pochopnas kucnora,
¢dusnveckne W XMUMHYECKHE CBOWCTBa, mosryueHue. lcmomb3oBanue QocdaroB B KauecTBe
MUHEpaJIbHBIX YA0OpEHUH.

OO6mrast xapaktepucThKa 3yeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbBIC CTETIEHU OKHCIEHUS. YTIIEpPOJ, aJUIOTPOIHbIE MOIU(PUKAIINU, PACTIPOCTPAHEHHUE B
npupoje, pusnueckue U XuMudeckue cBoicTBa. AxcopOuus. KpyroBopot yrieposa B mpupo/e.
Oxcuppl yraepoaa, ux (Gpusndeckne U XMMHUYECKUE CBOMCTBA, NEHCTBUE HA KUBBIC OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIorHYeckrue npoliaemMbl, CBI3aHHbIE ¢ oKcuaoM yriepona (IV),
TUIOTE3a TJI00ATBHOTO MOTETUICHUST KIMMaTa, MapHUKOBBIA d(dekT. YroiapHas KUCIOTa U e
cony, uX (U3MYECKHe U XUMHUYECKHE CBOWCTBA, MOJyueHHEe M NpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHAT-MOHBI.  Vcmomp3oBaHWe  KapOOHATOB B OBITY, MEIHIIUHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayasbHbIe MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COECIUHEHMSIX YTIepojaa
(MeraH, 9TaH, ATWJEH, AalleTWIEH, OJTaHOJ, TJIMLEPUH, YKCyCcHas Kuciota). llpuponansie
UCTOYHUKHU YIJIEBOAOPOJOB (Yrojb, HPUPOJHBIM Ta3, HePThb), MPOIYKTHl HX IMepepadOTKH
(OeH3uH), UX poJb B OBITY U MPOMBIIIICHHOCTH. [ToHATHE O OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJax — M HX POJIM B JKU3HM 4eloBeka. MaTepuaibHOE €IWHCTBO
OpPraHUYECKUX U HEOPIraHUUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBOWCTBA, MOJY4YCHHE U TMPUMEHEHHE.
Coenmuuenuss kpemHust B mpupozae. OOmme npencrtaBieHus o0 oxcuae kpemuus (IV) wm
KpeMHUeBOM kucnote. CUITUKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. Bakueiime
CTpPOUTEbHBIE MaTepuajbl: KEpamMHKa, CTEKIIO, ILIEMEHT, OeToH, ene300eToH. I[Ipoliemsr
0€30MacHOT0 MCIIOIb30BAHMS CTPOUTEIBHBIX MAaTEPHANIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 0Opa3ll0B HEOPraHWYECKUX BEILIECTB, CBOIMCTB COJIIHOM KHUCIIOTBI, IPOBEJICHHE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-MOHBI M HAOJIO/JEHUE MPU3HAKOB MX MPOTEKAHHUS, OMBITHI,
oTpaxkaromue (U3NYECKue M XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUU (BO3MOKHO
UCTOJIb30BaHUE BHJEOMATEpPHATIOB), O3HAKOMJICHHE C O0paslamMH XJOpPUAOB (raJOreHHIOB),
O3HAaKOMJIEHHE ¢ oOpasnamMu ceppl M €€ COEAMHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMATEpHaoB), HaOMIoleHHe Tmpolecca OOYINIMBaHUS — caxapa I0oJx  JeicTBUEM
KOHIEHTPUPOBAHHOM CEpHOM KUCIIOTHI, U3yYeHHE XUMUYECKHX CBOMCTB pa30aBIIEHHON CepHOi
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiuy Ha Cynb(paT-uOH M HAOIIOJCHUE NpU3HaKa eé
MIPOTEKaHus, 0O3HAKOMJIEHHE ¢ (DU3MYECKHMHU CBOMCTBaMH a30Ta, (pochopa U UX COECTUHEHMI
(BO3MO’KHO MCIIOJIb30BaHKE BUAECOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCPOpHBIX y100peHui,
[OJyYeHHe, coOMpaHue, paclo3HaBaHWE M U3y4yeHHE CBOWCTB aMMHaka, IPOBEJCHUE



KayeCTBEHHBIX pEAaKIMid Ha HMOH aMMOHMA M (ocdar-MOH M U3yYCHHE TNPUZHAKOB HX
MPOTEKaHus, B3aMMOJECHCTBHE KOHILIEHTPUPOBAHHOW a30THOW KHUCIOTHI C MeAbI0 (BO3MOKHO
HCIIOJIb30BAaHUE BUJEOMATEPHUAIIOB), U3YUYEHHE MOJENEH KPUCTANIMYECKUX PEMIETOK aiamasa,
rpaduta, ¢ynnepeHa, O3HAKOMJICHHE C TMPOIECCOM aJCOPOIHMH pPAaCTBOPEHHBIX BEIICCTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasa, MOJIy4YeHUE, COOMpaHKe, pacliO3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHUCIIOTO ra3a, MpOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CWIMKAT-UOHBl W HW3y4YEHHE IIPU3HAKOB HX NPOTEKAHUS, O3HAKOMJIEHHME C MPOAYKIHEH
CWJIMKATHOM TPOMBIIUIEHHOCTH, pPEIIeHHE SKCIEPUMEHTAJIbHBIX 3a1ad 1o Teme «Baxneine
HEMETAJIJIB U UX COCTUHEHUS.

MeTaJibl 4 UX COETMHEHUS

OOmiasi xapakTepUCTHKA XHUMHUYECKHUX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHMM HX
nonoxkeHus B [lepruoanueckon cucreMe xumuyeckux sneMeHToB J[. . Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. Mertaminyeckas CBsi3b M METaUIMYECKas KPUCTALUINYECKAst
peméTKa. DJEKTPOXUMHUYECKUN psiJl HAnpsDKeHHM MeTawioB. DPu3nueckue U XUMHUYECKUE
cBoiicTBa MeTaiuioB. OOmIre crnocoObl mosydyeHus: MeTamuioB. [IoHsITHE O KOPPO3UH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIuIaBsl (CTallb, UyTyH, TIOPATIOMUHHNA, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MMPOMBIILIICHHOCTH.

[lemounbie MeTauIbl: MojgoxeHue B [lepuogndeckoi cucremMe XUMUYECKUX 3JI€MEHTOB /.
N. MenneneeBa, CTpOEHHE HUX ATOMOB, HaxoXkAeHUE B npupoae. PU3NUYECKHUEe U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUIBI U TUAPOKCUABI HATPUA U Kanus. [I[pumenenne
MICJTOYHBIX METAJIJIOB U UX COCIUHCHUI.

[[lenoyHo3emenpHbIE METAIBI MarHuid M KajublLMi: mnosiokeHue B Ilepuonnueckon
cucreMe xuMuueckux sneMeHtoB JI. M. MenzeneeBa, CTpO€HHE WX aTOMOB, HAXOXJICHHUE B
npupoge. Pusnueckue U XMMUYECKUE CBOICTBA MarHus W Kanblus. BaxuHeimue coeauHeHUs
KaJbLMsl (OKCHI, THAPOKCHU]I, cOJn). JKECTKOCTH BOABI M CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B llepuonnyeckoil cucTteMe XMMHMYECKUX 31eMeHTOB /.
W. MenneneeBa, CTpoeHHE aTOMa, HaxOXKJIeHUE B mpuponse. PU3MUYECKHME M XUMHUYECKHE
CBOWCTBA aTIOMHUHUSA. AM(OTEpHBIE CBOWCTBA OKCHIA M THAPOKCUIA ATFOMHUHUSI.

Kenezo: mnonoxenne B llepuoanueckoil cucTeMe XUMHUYECKHX 3JIeMEHTOB /I
N. MenpneneeBa, CTpoeHHWE aTroMa, HaxoxJeHue B mnpupoae. Dusmyeckne M XHUMHYECKHE
cBoiicTBa xene3a. Okcuabl, ruapokcuabl U conu xenesa (I1) u sxenesza (I1I), ux cocras, cBoiicTBa
U TIOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ OOpa3llaMH METaUVIOB M CIUIAaBOB, HUX (PU3MUYECKUMH CBOICTBaMH,
U3y4YeHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOYKHO MCIOJIb30BAHME BUAECOMATEPHUAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJBIMS U HATPHUS C BOAOH (BO3MOXKHO MCIIOJIb30BaHHUE
BUJICOMATEPHUAJIOB), HCCIEJI0BaHUE CBOMCTB >KECTKOM BOJBI, IIpollecca TOPEHHs JKele3a B
KHACIOpOAe  (BO3MOXHO  HCIOJIBb30BAaHUE  BUACOMATEPUAIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajblius, aIFOMUHMS, LMHKA, kene3a (I1) u xenesa
(III), mequ (II), HaOmroieHNE W ONMMCAHUE IIPOLIECCOB OKpAIIMBaHUs IUIAMEHUM MOHAMM HATpUs,
KaJaus M KaJbLus (BO3MOXKHO HCIIOJIb30BAaHME BHIEOMATEPUANIOB), UCCIEJOBAHUE aM(pOTEPHBIX
CBOMCTB TMIPOKCH/A aJTIOMUHUS U TUAPOKCUAA IIMHKA, PELIEHUE HKCIIEPUMEHTAIbHBIX 33]a4 110
TeMe «BakHelIne MeTabl U UX COeTUHEHUS».



XuMus M OKpy:KamoLas cpeia

BeH_[eCTBa Hu Marepuajibl B HOBCGHHCBHOﬁ JKU3HHU 4enoBeka. be3omacHoe HCIOJIb30BaHNE
BCIIECCTB M XHUMHUYCCKHX peaKIII/Iﬁ B 6I)ITy. HepBasf noMoumpb HOpu XUMHUYCCKHUX OXKOrax H
OTpaBJICHUAX.

XuMHUYecKoe 3arpsa3HeHHe OKpY Karoulei cpenbl (IpeieibHasi TOMyCTUMAas KOHLIEHTPALUs
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHN# KOJIOTHIECKUX PoOIeM.

Xumuueckuii sIxcnepumenm:
u3y4eHue o0pa3ioB MaTepuasioB (CTEKIIO, CIIJIaBbl METAILIIOB, TOJIMMEPHBIE MAaTePUAIIbI).
Meostcnpeomemnuwie ceasu

Peanu3anys MeXIpeaMETHBIX CBS3€H MPU M3YYEHUU XUMHUHU B 9 Kiacce OCyHIECTBISETCS
Yyepe3 HCIHOJb30BAHME KaK OOIIMX ECTECTBEHHO-HAyYHBIX TMOHATHHA, Tak | TMOHATHH,
SIBJISIFOLIUXCSI CACTEMHBIMM JIJISL OT/IEIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OO6mme ecTeCTBeHHO-HAyYHbIC MTOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAJIN3,
CUHTE3, KiaccuUKaiys, NepUOAUYHOCTh, HaAONIIOEHUE, OHKCIEPUMEHT, MOJEIHUPOBAHUE,
HU3MEpEeHHe, MOJICITh, SIBJICHHUE, TTAPHUKOBBIN d()(EKT, TEXHOIOTHSI, MAaTePHAIIBI.

®dusuka: Marepusi, aToM, O3JIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIWA, H3O0TOIIbI,
pPalMOaKTUBHOCTb, MOJICKYJa, DJJICKTPUYECKUN 3apsii, MPOBOJHHUKU, IOJYIPOBOJIHUKH,
TUDIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBa, Tas,
pacTBOp, PacTBOPUMOCTb, KpHUCTAUITMYECKash pemIéTka, CIUIaBbl, (U3UYECKUE BEIUYHHBI,
€AMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IMIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunres, neixanue, Oumochepa, sKocuUcTeMa, MUHEpaJbHbIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BELIECTBA.

I'eorpadus:  armochepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, TOJE3HBIC
HCKOIaeMble, TOTUTUBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IMTPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO oOmiero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYCHUSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEILHOMN JESATEILHOCTH B
COOTBETCTBHUM C  TPAJWLIUOHHBIMH POCCUHCKUMU  COLUMOKYJIBTYPHBIMM M  JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOIIECTBE MpPaBHJIAMU M HOPMaMHU TOBEICHUS U
CHOCOOCTBYIOT IIpOIIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHSI M COIIMANIU3ALUN 00yYatOIUuXCS.



JIMgHOCTHEIE PE3yJbTAaThl OTPAKAKOT TOTOBHOCTH o6yqa101u1/1xca PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX IEHHOCTHBIX OpI/IeHTaIII/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTPHOTHYECKOr0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIICHHS K OTE€UYECTBEHHOMY KYJbTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY
HACJICJIUIO, TIOHMMAaHUWs 3HAUCHUS XMUMHYECKOH HAyKH B KH3HM COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BIIAJICTh JOCTOBEPHON HH(OpPMAIMEH O MEePEeIOBbIX JOCTHKCHUIX M OTKPBITHSIX
MHUPOBOH M OTEYECTBCHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpPOMCTBE
MHpa ¥ 00IIEeCTBA;

2) rpa’kIaHCKOr0 BOCIIMTAHUS:

MPEJCTABICHUS O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXJIMYHOCTHBIX OTHOUIEHUW B
KOJJIEKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOH, yueOHO-
HCCIIeIOBATEIILCKOM, TBOPUCCKOM M APYTUX BHIAX JCATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI
COBMECTHOI NIEeSTEIbHOCTH MPH BHIMOJHEHUH Y4€OHBIX, MO3HABATENbHBIX 33/1a4, BHITOJHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB, CO3JJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHHUIO
U B3aMMOINOMOIIM B Tpolecce 3TOM y4eOHOW AesITeTbHOCTH, TOTOBHOCTH OIIGHHUBATH CBOE
MOBEJICHUE W TOCTYIKM CBOMX TOBAPHUILEH C MO3WLHMH HPABCTBEHHBIX W IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHUYECKHE  TPEACTABICHUS O  BEIIECTBE W  XUMHYECKOW  PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM U COCTABIISIIOIIME OCHOBY JUISI
MOHUMAHUs  CYIIHOCTH HAy4YHOW KApTUHBI  MHUpPa, TPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJbI, B3aUMOCBS35AX UYEJIOBEKa C MPUPOJHON Cpeaoil, 0 poiu
XUMUH B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIC MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIy4YEHUE HOBBIX 3HAHUN 10 XUMUH,
HEoOXonuMBbIe Ul OOBSCHEHHS HAOJMIOJAeMbIX MPOLECCOB U SBJICHUH, MO3HABATEIbHOMH,
MH(POPMALMOHHOW M YUTATENBCKON KyJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PaOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JINTEpaTypol, JAOCTYHNHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
MH(POPMALMOHHBIX TEXHOJIOTHH;

MHTEpEeC K OOYyYEHHUIO M IMO3HAHMIO, JIFOOO3HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHUIO, MPOEKTHOW U MCCIEI0BATENbCKONW AESITETbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTU JKH3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKHM Ha 3JI0pOBbIM 00pa3 >KM3HM, OCO3HAHME IOCIEACTBUH M HENPUSATHE BPEIHBIX
MpuBBIYEK (YMOTPEONEHUST alKOrojis, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOIIOIEHUS
npaBui 0€30MaCHOCTH TpHU OOpalleHHH ¢ XUMHYECKHMMH BEUIECTBAMHU B OBITY W peabHOM
KU3HU;

5) Tpya0BOro BOCIMTAHMSA:



MHTEpEC K NMPaKTUYECKOMY U3yUEHHIO Mpodeccuil U TpyJa pa3IuyHOro pojia, yBaKeHHE K
TpyLy M pe3yJbTaTaM TpPYAOBOM JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE IPHUMEHEHMS
NPEIMETHBIX 3HAaHUM 10 XWUMHHM, OCO3HAaHHBIH BHIOOp WHIMBUAYAJIBHOW TPAaeKTOPUU
MPOJOKEHUS 00pa3oBaHusl € Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTHM K XUMHH,
OOIIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, ycremHoil npodeccuoHanbHON AeATeNbHOCTH U
pa3BUTHSL HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHANIBHOMN CpeIe;

6) 7K0JI0rMYeCKOro BOCIMTAHUS:

IKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHOIICHHE K MPUPOJC KaK UCTOYHHUKY JKU3HH Ha 3emIle,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAaHHE LIEHHOCTH 3J0POBOro M Oe3omacHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIICGHHE K COOCTBEHHOMY (PH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHUE LIEHHOCTU COOJIIO/ICHUS MPaBUiI OE€30M1aCHOTO MOBEAICHUS MPU paboTe ¢ BeleCTBaMH,
a TaKXe B CUTYAIUSIX, YIPOKAIOLIUX 30POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUWS, MOJTy4daeMble MPU HM3YYCHUH XUMHH, JJIS PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYKAIOUIEH NPUPOTHON CPEeAOid, 1JIsl MOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KyJbTYpPbl, OCO3HAHUS TJI00ATHFHOTO XapaKkTepa SKOJIOTHUECKUX MPoOJeM U MyTel WX pelicHHS
MOCPEJCTBOM METOAOB XUMHH, SKOJOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B
[103HABATEJIbHOM, KOMMYHHKAaTUBHON U COLMAJILHOW IPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmeranpeaMETHBIX pPE3yJbTaTOB BBIICISIIOT 3HAUUMbIE i (POPMUPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHLMUI, THIOTe3a, (HaKT, CUCTEMA,
IIPOLIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPbIE€ UCHOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (POPMHUPOBATH NPEACTABICHUE O
LIEJIOCTHOW HAy4YyHOW KapTHUHE MHpa, U yHHMBEpCalbHble YUeOHbIE JEHCTBUS (II03HAaBATEIbHbIE,
KOMMYHHUKATHBHbIE, PEryJSTHBHbBIC), KOTOpbIE OOecrneynBaoT (POpMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO YU€OHOU JeSTebHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE e CTBUS
Ba3oBbie JJornyeckue aeiicTBud:

YMEHUS UCIOJIB30BaTh IMPUEMBI JIOTMYECKOIO MBILIUICHUS I[PA OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICIT XMMHYECKUX TMOHSATUHA (BBIACNATh MX XapakTepHble MPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MOHATUSMH), UCIIOJIB30BATh MOHATUS Il OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBIICHUH, BBHIOMpPATh OCHOBAHUS W KPUTEPUHU s KiIaccU(UKALUU
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKIMi, yCTaHABIUBATh IIPUYMHHO-CIICACTBECHHBIEC CBS3U
MeX1y 00BEKTaMH U3y4EHUsl, CTPOUTD JIOTUYECKUE PACCYKJIEHUS (MHIyKTUBHBIC, IEAyKTUBHBIE,
10 aHAJIOTHH), AEJaTh BBIBOJBI U 3aKIIOUECHMUS;



YMEHHME NPUMEHSTHh B MPOILECCE MO3HAHUS NOHATUS (IIPEIMETHBIE U METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIOJIb3yeMble B XHMHH, MPEOOpPa3OBHIBATH HIMPOKO
NpUMEHsIeMble B XUMHM MOJETbHBIC MPEJCTABICHUS — XUMHUYCECKUI 3HAK (CHMBOJI 3JIEMEHTA),
XxuMuueckas ¢opMylia M ypaBHEHHE XHMHMUYECKON peakuuu — MpH pPElIeHUH Yy4eOHO-
[IO3HABATENIbHBIX 33Ja4, C Yy4E€TOM OTUX MOJECNIbHBIX IPEACTABICHUM BBIABIATE U
XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKA HM3Yy4YaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XMUMUYECKUX PEeaKIHid, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJCTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3YUAEMBIX MPOLIECCAX U SBIICHUSX.

ba3oBble ucciaenoBaTeabCKue AeiicTBHSL:

YMCHHUC HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHUA, a
TaKXKXE€ B Kady€CTBE€ OCHOBbLI JIsA (bOpMI/I];)OBaHI/ISI TAIIOTE3bl 110 IIPOBEPKE IMPAaBUIBHOCTHU
BBICKa3bIBA€CMBbIX Cy)KI[CHI/If/’I;

MPUOOpPETEHUE OMbITa MO TUIAHWPOBAHUIO, OPTaHU3AIMU M TPOBEJICHHUIO YYCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE Ha0II01aTh 32 XOJ0M IPOliecca, CaMOCTOSITENIbHO IPOTHO3UPOBAThH €T0
pe3ynbTat, (GopMyIUpOBaTh OOOOIICHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCJIETOBAHMSI, COCTABIIATh OTUET O MpOJeaHHON padoTe.

Pa6ora ¢ undopmanueii:

yMEHHE BBIOUpaTh, aHAIM3UPOBATh U UHTEPIIPETHPOBATH MH()OPMAIIHUIO PA3INIHBIX BUJIOB
1 (OpM Ipe/ICTaBICHUS, [TOTyYaeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISipHAs TUTepaTypa
XMMUYECKOTO COAEp)KaHUs, CHpaBOYHbIe TmocoOusi, pecypcbl HWHTepHeTa), KpUTHUYECKU
OLICHMBAThH MIPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

yMEHHE MPUMEHATh Pa3InYHbIE METO/IbI U 3alpOChl MPU MOUCKE U 0TOOpe MH(pOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JIJIsl BHITIOJTHEHUS Y4eOHBIX U TO3HABATEIILHBIX 3a/1a4
OTpeeNIEHHOr0 THIA, MPHOOpETEeHUE OMmbiTa B 00JACTH HCHOIb30BaHUS HH(GOPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHH, OBJIaJIEHUE KyJIbTYPON aKTUBHOT'O MCIOJb30BAaHUS PA3INYHbIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIbHO BBIOMpPATh ONTHMAaNbHYIO (opMy MpeacTaBiIeHUS
MHPOPMALIMU U WJUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMM CXEMaMHM, JuarpaMMaMu,
npyrumu popmamu rpaduKu U UX KOMOUMHAIMSIMU,

YMEHHE HCIOJb30BaTh M aHAJIM3UPOBAaTh B IpOIlEcCe YYEOHOM M HCCIIEAOBATEIbCKOM
JesTeIbHOCTH HH(POPMALIUIO O BIUSHUU IPOMBIIIICHHOCTH, CEJIbCKOTO XO03s1CTBA U TpaHCIopTa
Ha COCTOSIHME OKPY KaIoLIe MPUPOAHOMN CPEeIbl.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJIbHBIC y‘leﬁHLIe JeicTBHUA:

yMEHHUs 3aJlaBaTh BOINpOCHl (B XoAe jauaiora W (WiIM) JUCKYCCHMH) MO CYIIECTBY
oOcyxxgaeMoil  TeMbl, (OpPMYIHPOBATh CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBIOJHEHUS
IIPEAJIOKEHHOU 3a1a4H;

YMEHHUSI PEACTABIIATE MOJIYYCHHBIE Pe3yIbTaThl IO3HABATEILHOM IEATEIHHOCTH B YCTHBIX
U TMHUCBMCHHBIX TCKCTaX; JACJIaTb IMMPE3CHTALMIO PE3YJIbTATOB BBIIIOJIHCHUA XHMUYCCKOT'O
JKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITa, JA0OPATOPHON padOThI MO HCCIEAOBAHUIO CBOICTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);



YMEHHSI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOW IMO3HABATEIBHON H
HCCIIEIOBATENLCKOM NIeATEIbHOCTH MPU PEUICHUHM BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUS TO3MIMKA (0O0CYX)ACHHS, OOMEH MHEHUSMH, «MO3TOBBIC
MITYPMBID», KOOPJIWHAIIUS COBMECTHBIX JIEHCTBUM, OTPEICTICHIUE KPUTEPUEB O OIICHKE KAayeCcTBa
BBHITIOJTHEHHON PabOTHI U IpyTHE).

PeryisiTuBHBIC YHHBepCaJbHbIC y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATEIBLHO OMPENCIIATh IENH ACATEIBHOCTH, TUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh W TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JIESATEILHOCTh, BHIOUPAThH
HanOosiee A(G(EKTUBHBIE CIMOCOOBI  peIIeHHs y4YeOHBIX W TIO03HABATEIbHBIX  3aj1ad,
CaMOCTOATEIIBHO COCTaBJIATh WM KOPPEKTUPOBATH IPEUIOKEHHBIM aIrOpUTM ACUCTBUH IIPU
BBITIOJIHCHUM 3a/IaHWA ¢ Y4YETOM TOJYyYCHUS HOBBIX 3HAHMH 00 HM3ydaeMbIX OOBECKTaX —
BEIECTBAX W PEAKIIMIX, OIICHUBATh COOTBETCTBUE IMOJIYYCHHOTO Pe3yJIbTaTa 3asiBICHHOU IIeIH,
YMEHHE HCIIOIh30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIPEIlaracMbIe B YCJIOBUH 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHIO OO0S3aTEIBHOTO COJEpPIKAHMA,
YCTAHOBJICHHOTO JaHHOM (exnepanpHON pabouell IporpamMMmol, BBIICNSAIOT: OCBOEHHbBIE
o0yJaroIMMHUCS Hay4Hble 3HAHUs, yMEHUS M CIOCOOBI JeicTBUH, cnenuduyeckue s
IPEeIMETHOW 00s1acTH «XUMUS», BHUIbI JEATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUSA, €ro
MHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YYEOHBIX U HOBBIX CUTYaLUsX.

K konmy oOydenus B 8 Kiacce mpeaMeTHBIE pe3ysbTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYHUAIOLIMXCS YMEHHM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUI: aTOM, MOJIEKYJIAa, XUMUYECKUI AJIEMEHT,
IIPOCTOE BELIECTBO, CIOYKHOE BEIECTBO, CMECH (OJHOPOJHAs U HEOJHOPOJHAsI), BAJICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHasi M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs
Macca, MaccoBasi JOJsI XMMHUYECKOro 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIM OOBEM, OKCHI,
KHCJIOTA, OCHOBAaHHUE, COJb, 3JIEKTPOOTPULIATEIILHOCTb, CTENEHb OKUCIECHHS, XUMHUYECKas
peakuusi, Ki1accuUKalMs peakuuil: peaklud COEIUHEHMs, PEeaklUH pa3joKeHHUs, peakiuu
3aMeIIeHUs], peakluiu 0OMeHa, 3K30- U SHAOTEPMHUUECKUE PEAKIINH, TEIIIOBOM A PEeKT peakuuu,
SJIpO aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpoUTaib, paJuyc aToMa, XUMHUYECKasl CBSI3b,
NOJIIpHAsl U HENOJIsIpHAs KOBAJEHTHAs CBS3b, MOHHAs CBSA3b, MOH, KaTHOH, aHUOH, pacTBOp,
MaccoBas J10Jis1 BeIecTBa (IIPOLIEHTHAsI KOHIIEHTPALKs) B paCTBOPE;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHATD 3TH MOHATHUS IIPU
OINMCAaHUU BEIIECTB U UX MPEBPAILECHUII;



UCTOJIb30BaTh XUMHUECKYI0O CHUMBOJHUKY Ui COCTaBIeHHS (DOpPMYJ BELIECTB M YpaBHEHHI
XUMHUYECKUX PEAKIINN;

OIpEIENIATh BAJIEHTHOCTh ATOMOB 3JI€MEHTOB B OMHAPHBIX COEJAMHEHHSIX, CTEHCHb OKHCIICHHS
AJIEMEHTOB B OWHApHBIX COEJUHEHMSIX, MPHHAJIKHOCTh BELIECTB K OMpENeIEHHOMY Kiaccy
COEMHEHMH 1o popMyiaM, BUJI XMMUYECKOH CBsI3U (KOBAJIEHTHAsI U MOHHAsS) B HEOPIraHUYECKUX
COETUHEHMSIX;

packpsiBath cMbIci [lepuonnueckoro 3akona Jl. 1. MenzaeneeBa: 1eMOHCTpUPOBATh TOHUMAHNE
MEePUOANYECKON 3aBHCHMOCTH CBOWCTB XHMHMUYECKHUX JJIEMEHTOB OT UX IMOJIOKEHHUS B
[leprognueckoii cucTeMe, 3aKOHOB COXPAHEHHUSI MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaJipo;

ONUCHIBATh W XapakTepu3oBaTh TabauuHyro ¢opmy I[leproanyeckoil CUCTEMbl XMMHUYECKHX
AJIEMEHTOB: pa3nyaTh MOHATHUS «rJlaBHas noarpymnna (A-rpynmna)» u «nobdounas noarpymnna (b-
rpyIIa)», Majble U OOJbIINE IEPHOAbI, COOTHOCUTh 0003HaUEHHSI, KOTOPBIE MMEIOTCS B TaOJIHUIIe
«llepnognueckast cucrema xumuyeckux »dsyemeHToB [[. WM. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMMYECKHX AJIEMEHTOB (COCTaB M 3aps sijpa, odiiee
YHCIIO 3JIEKTPOHOB U pacrpeziesieHue X MO0 JIEKTPOHHBIM CII0SM);

KJIaccu(UIMPOBaTh XMMHUUYECKHE 3JIEMEHThI, HEOPraHWUYEeCKHE BEIeCTBA, XUMUUECKUE PEaKLuu
(10 4MCIy ¥ COCTaBY YUYacTBYIOIIMX B PEaKLMU BEIIECTB, MO TEIIIOBOMY 3D (eKTy);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPXKJas  ONMCAaHME TMpPUMEpPaMH  MOJIEKYJSPHBIX  yYpaBHEHUH  COOTBETCTBYIOIIHX
XMUMUYECKUX PEaKIIHii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIUHCIISATH OTHOCUTENIbHYIO MOJEKYJSPHYIO U MOJIIPHYIO Macchl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOTO 3JIeMEeHTa Mo (opMysie COCIUHEHHS, MAacCOBYIO JIOJIO BEILECTBA B PacTBOPE,
MIPOBOAMTD PAcU€ThI M0 YPABHEHUIO XUMUYECKOW PEaKINH;

IIPUMEHATH OCHOBHBIE ONEPALMN MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
000011IeHre, CUCTEMATU3AINIO, KIACCH(UKAIINIO, BBISIBJICHUE MPUIMHHO-CIICJICTBEHHBIX CBSI3e
— JUISl U3Y4YEHHUsS] CBOWCTB BELIECTB U XMMMUYECKUX pEaKLUH, €CTECTBEHHO-HAyYHBbIE METOJIbI
MO3HaHUsI — HaONIOJIEHUEe, HU3MEpEeHHe, MOJIeIUPOBaHUe, OJKCHEPUMEHT (peajbHBId U
MBICIICHHBIN );

CJIeIOBaTh MpaBUJIaM IOJIb30BAHUS XMMHUECKON MOCYA0i U J1abopaTopHbIM 000pyI0BaHUEM, a
TaKXke MpaBuWiiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUUSAMH IO BBITIOJTHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHHUI0O U COOMpPAHHIO Ta3000pa3HbIX BEIECTB
(Bomoposa M KHUCIIOpPOJa), TMPUTOTOBJICHUIO PACTBOPOB C ONpEIeNEHHON MaccoBOMl moneit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh W TMPOBOJUTH XUMHUYECKHE HKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PAcTBOPOB INEJIOYEHM W KHCIOT C IIOMOIIbIO HHAMKATOPOB (JIAKMYC,
¢benondranenH, METHUIOPAaHK U IPyTHe).

K xoniy oOydenus B 9 kJjacce npeMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOLIMXCSI YMEHUMA:

PacKpbIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHATUI: XMMHUYECKHN DJIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHUOH, TIIPOCTO€  BEIIECTBO,  CIOKHOE  BEUIECTBO,  BAJIECHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIEHUs, XUMHUYECKas peaklus, XUMHYECKas CBsA3b,
TETIOBON A(PQEKT peakiyu, MOJIb, MOJSIPHBIH 00BEM, PACTBOP, IEKTPOIUTHI, HEAIEKTPOJIUTHI,
AJIEKTPOJINTUYECKAsT JTUCCOLMALUS, PEAKUMH HOHHOIO OOMEHa, KaTajau3aTrop, XHMHUYECKoe
paBHOBecHe, OOpaTUMblE M HEOOpaTHMbIe pPEaKIWH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakuuy, OKHCIUTEIb, BOCCTAHOBUTENb, OKUCIECHUE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,



aM(OTepHOCTh, XMMUYECKas CBS3b (KOBAJICHTHAs, MOHHASA, METAJIMUECKasi), KpUCTaJUIMYecKast
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peaklMuu, MpeeTbHO
nonycrumas konnentpauus [1/IK Bemecrsa;

WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI M MPUMEHSTH 3TH TOHSATHS TIPU
OIMCAHMU BEIIECTB U UX MPEBpAILCHHIA;

HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBieHHUsS (OpPMyJ BEIIECTB U YpaBHEHHM
XUMUYECKUX PEaKIIHii;

OTIpEe/IENATh BAJEHTHOCTh U CTENEHb OKHCICHUS XUMHUYECKHUX DJJEMEHTOB B COEIMHEHUSX
Pa3IMYHOrO COCTaBa, NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUH IO
dbopMyniaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COCMHEHMSX, 3apsJl MOHA MO XUMHYECKOoH (opmysie, XxapakTep Cpelbl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COSAMHEHUMN, THUI KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIECTBA;
packpsiBath cMbici Ileproguueckoro 3axona J[. M. MenneneeBa M JIE€MOHCTPUPOBATH €O
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuoanueckoil cucremsl
XMUMUYECKHUX HJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHAs MoArpynna (A-rpynmna)» U «modouHas
noarpynna (b-rpynma)», Manble U OoJblIME MEPUOJIbI, COOTHOCUTh 0003HAUEHHUS, KOTOpHIE
UMEIOTCS B TNEPHOAMYECKON TaOJHUIe, C YUCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjipa, oOliee YMCIIO JIEKTPOHOB U pacIpeeseHHe Ux
T10 AJIEKTPOHHBIM CJIOSIM), OOBSCHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB
U WX COCIMHEHMH B Ipeenax MajiblX MEepUuoJIOB U INIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMUYECKUE JIEMEHThI, HEOPraHMUECKHUE BEIEeCTBA, XUMUYECKUE PEAKIINU
(Mo 4YMcay M COCTaBYy YUYacTBYIOUIMX B PEAKUUH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTENeHEeH OKHUCICHUSI XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHMCHIBATh) OOIIME U CHEHU(PHUECKHE XUMHYECKHE CBOWCTBA IMPOCTHIX U
CIIO’)KHBIX BEIIECTB, TIOATBEPKIasi OMMMCAHUE MTPUMEPAMU MOJICKYJISIPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOLIMX XUMHUUECKUX PEAKIINN;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTHUECKON JUCCOLMAIMH KUCIIOT, IIeJI04Yeil 1 cosei, MoJIHbIe U
COKpaIllEHHbIC YpaBHEHUs pEakIii HOHHOro OoOMEeHa, YpaBHEHHUS PEaKLUi, MOATBEPIKIAIOIINX
CYILECTBOBAHUE F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PacKphIBaTh CYyIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA TOCPEICTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajaHca TUX PEaKIU;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMOCTH OT X CTPOCHHUS, BO3ZMOKHOCTH MPOTEKAHUS
XUMHAYECKHUX TPEBPANICHUH B Pa3TMYHBIX YCIOBHSX;

BBIUHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO Macchl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTa Mo (opMysie COEAUHEHMs, MacCOBYIO JIOJNIO BEIIECTBA B pacTBOpE,
MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOH PEeaKIInu;

co0MIoaTh MpaBuia MOJb30BAHUS XMMHUECKOH MOCYJ0N M JIabopaTOpHBIM 00OpYJIOBaHHEM, a
TaKXKe MpaBHuiia OOpaIIeHUs C BEIECTBAMU B COOTBETCTBUHM C MHCTPYKIMAMHU MO BBIMOJIHEHUIO
71a00PaTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHHUIO U COOMpPAHHIO Ta3000pa3HbIX BEIIECTB
(amMuaka M yrieKHcIloro rasa);

MPOBOAMTH PEAKIMM, TMOJATBEPKIAIOIINE KAYyeCTBEHHBIH COCTaB Ppa3IUYHBIX BEILIECTB:
pacrio3HaBaTh OIBITHBIM IMyTEM XJIOpUI-, OpOMUA-, HOAUM-, KapOoHaT-, docdar-, CHUIUKaT-,
cynbdar-, THIPOKCHA-WOHBI, KAaTHOHBI aMMOHHSI W HMOHBI HW3yYEHHBIX METaJlIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPAX HEOPTaHWYECKHUX BEILECTB;

MIPUMEHSATh OCHOBHBIE ONEpallii MBICIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
000011IeHre, CUCTEMATH3alMI0, BBISIBICHUE NMPUUYMHHO-CIEACTBEHHBIX CBA3CH — JUIS HM3YyYEHUS
CBOMCTB BEHIECTB M XUMHUYECKHX pEaKlWH, €CTeCTBEHHO-HAayUHbl€ METOJbl TO3HAHMUS —
HaOJII0IeHUEe, H3MEPEHNE, MOICTTMPOBAHUE, IKCIICPUMEHT (peasIbHBINA U MBICIICHHBIH).
TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC



KomnuectBo yacos

Ne HaumenoBaunue
/i pa3aeioB U TEM
MPOTPAMMBI

Bcero

KoHnTtpoinbHbIe
paboThI

[IpakTHueckue
paboThI

OnexTpoHHbIE (U POBLIE)
o0pa3oBaTeNbHbIE PECYPChI

Paznen 1. IlepBoHayanbHble XUMHYECKUE MOHATHS

1.1 [ XumMusa — BakHast
00J1acTh
€CTECTBO3HAHUS U
[IPaKTUYECKOU
JIeITCILHOCTH

YCJIOBCKa

5

2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

1.2 [BemectBa u

XUMHUYCCKUEC PCAKIINN

15

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Wroro no pasaeny

20

Pa3znen 2. Baxueiimme npe

ACTABUTECIN HCOPTaHUIECCKUX BCIIECTB

2.1 [Bo3nyx. Kucnopon. 6 bu6mmoreka [IOK
[TonsiTre 06 okcumax https://m.edsoo.ru/7f41837¢

2.2 Bonopoa.Ilonstue o 8 1 bubnuoreka [IOK
KHCIIOTaX U COJISIX https://m.edsoo.ru/7t41837¢

2.3 |Bona. PacTBOpbI. 5 1 1 bubnuorexa [JOK
[Tonsitue 06 https://m.edsoo.ru/7f41837¢
OCHOBaHUSX

2.4 |OcHOBHBIE KJIACCHI 11 1 1 bubmuoreka [JOK
HEOPTaHWYECKUX https://m.edsoo.ru/7t41837¢c
COEMHEHUI

Wroro no pasneny 30

Paspnen 3. Ilepnoanueckuii 3axon n [lepuoguyeckas cucreMa xumuiecknx 3j1emenTos /1. U.
MenneseeBa. CTpoeHue aTOMOB. XUMHYecKas CBA3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
3.1 |[lepuoauueckuii 3aKOH 7 but6mmoreka [IOK
u [leproanueckast https://m.edsoo.ru/7f41837c¢
CUCTEMa XUMHYECKHX
anementoB /l. U.
Menneneena.
CtpoeHue atoma
3.2 | XuMmuueckas CBS3b. 8 1 bub6mmoreka [JOK
OKHCIUTENTBHO- https://m.edsoo.ru/7t41837¢
BOCCTaHOBUTEJIbHBIE
peakuuu
Wroro no pazneny 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO 68 4 5
YACOB I10
[TPOT'PAMME

9 KJIACC




Ne
/i

Haunmenosanue
pa3aeioB U TEM
MPOTPAMMBI

KomnunuectBo yacoB

OnexTpoHHbIE (LIUPPOBLIE)

Bcero

KoHntposbHbIe
paboThI

[IpakTueckue
paboThI

o0pa3oBaTeNbHbIE PECYPChI

Paznen 1. BenrecTBO 1 XUMHUYeCKHUE PeaKIUun

1.1 IToBTOpEHUE U
yriryOJeHue 3HaHuH
OCHOBHBIX Pa3/IeI0B

Kypca 8 Kiacca

5

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

1.2 |OcHOBHEIE
3aKOHOMEPHOCTH

XUMHNYCCKHX peaKHI/Iﬁ

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

1.3 |DnekTponuTrdeckas
JUCCOLIMALHS.
XUMUYECKUE PEAKIUU

B pacTBOpax

bu6mmoreka [{JOK
https://m.edsoo.ru/7f41a636

Wroro no pasneny

17

Pa3zgen 2. HemeTa/sIbI M UX COeXUHEHUS

2.1 |O0mas
XapaKTEePUCTUKA
XAMHYECKUX
asieMeHToB VIIA-

rpynmnbl. ['anorenst

4

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

2.2 |O06mas
XapaKTepUCTUKA
XUMHYECKUX
saeMeHTOB VIA-
rpynnsl. Cepa u eé

COCOIMHCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.3 |O0mas
XapaKTepPUCTHKA
XUMHAYECKHX
siemMeHToB VA-
rpynnsl. A3ot, hocdop

1 UX COCIUHCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.4 |O6mas
XapaKTEPUCTUKA
XUMHUYECKUX
snemeHToB [VA-
IpYIIBL. YTIEpOa U
KpPEMHUN U HX

COCOAMHCHUA

bubmuoreka [IOK
https://m.edsoo.ru/7t41a636

Wroro no pasueny

25

Pa3zgea 3. MeTa/uibl M HX COeIUHEHUS

3.1 |OOume cBoicTBa

METAJ1JIOB

4

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636

3.2 [BaxkHeiimme MeTauIbl

1 UX COCIUHCHUA

16

bu6mmoreka [JOK
https://m.edsoo.ru/7t41a636

Wtoro no pasaeny

20

Pasnea 4. Xumus n okpy:kaponias cpeia

4.1 |BemiectBa u

| 3

|BH6J1HOTeKa LHOK




No HaunmenoBanue KomnuectBo wacos DnekTpoHHbIE (IU(PPOBEIL)

/i pas3aenoB u TeM Bceero | Kontponshsie| ITpakTiueckne | 00pasoBaTelbHbIE PeCypChl

IIPOrpaMMbI paboThI paboThI
MaTepHuaibl B )KU3HU https://m.edsoo.ru/7t41a636
YeloBeKa

Wtoro mo pazneny 3

PesepBHOE Bpemst 3 bu6mmoreka [JOK

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

OBILIEE KOJIMYECTBO 68 4 7

YACOB I10

[TPOT'PAMME

MNOYPOYHOE IIJIAHUPOBAHUE

8 KJIACC

No Tema ypoka Oo6opynoBanne «Touka Hata DNEeKTpOH
ypo Kom pocTa» HEIE
Ka uecTs u(poBbIe
0 00pazoBar
1acos eJIbHEIE
pecypcehl

1 [Ipenmer xumumn. 1 04.09
Ponb xumun B KU3HU
yenoBeka. Tema u
BElIeCTBa

2 [Tonsitue o MeTomax 1 JlaT4urk TemrepaTypbl 07.09 bubnmore
MO3HAHMSI B XUMUU (TepMomapHBIif), CHUPTOBKA ka [JOK

https://m.e
dsoo.ru/ff0
d210c

3 [IpakTuyeckas padora 1 JlaTuMk TemnepaTypbl 11.09 bubnuore
Ne 1 «IIpaBuna (TepMmomapHblii), CIUPTOBKA ka [JOK
paboThI B https://m.e
nabopaTopuu u dsoo.ru/ff0
npuémbl 00paleHus ¢ d227e
1a00paTOPHBIM
000pyTOBaHUEM»

4 YucTele BEIECTBA U 1 14.09 bubnuote
cmecu. CriocoObl ka [IOK
pazaenenus cmeceit https://m.e

dsoo.ru/ffo
d23dc

5 [IpakTudeckas padbora 1 JlaT4MK 35eKTpo- 18.09 bubnmore
Ne 2 «Pasnenenue MIPOBOTHOCTH, IIU(PPOBOMH ka [IOK
cMmeceill (Ha mpumepe MHUKPOCKOII https://m.e
OYHCTKH TIOBApEHHOU dsoo.ru/ff0
COJIN)» d26ca

6 ATOMBI U MOJIEKYJIbI 1 21.09 bubmuore

ka [JOK
https://m.e
dsoo.ru/ff0
d28c8




7 XuMudeckue 25.09 bubnmore
9JIEMEHTHI. 3HAKH ka [IOK
(cuMBOJTBI) https://m.e
XUMHUYECKUX dsoo.ru/ft0
JIEMEHTOB d2a6c

8 IIpocTeie u cnoxHbIE 28.09 bubmuore
BEILIECTBA ka [[OK

https://m.e
dsoo.ru/ff0
d2be8

9 ATOMHO- 2.10 bubnmore
MOJIEKYJIIPHOE ka [{OK
yueHHe https://m.e

dsoo.ru/ff0
d2a6c

10 3aKOH ITOCTOSHCTBA ITpuGop 115t OTBITOB C 3JIEK- 5.10 bubnuote
COCTaBa BEIIECTB. TPUUYECKUM TOKOM ka [OK
Xumugeckas https://m.e
dhopmyia. dsoo.ru/ff0
BanentHocTh aTOMOB d2ds0
XUMHUYECKHX
JJIEMEHTOB

11 OTtHOCHUTENBbHAS 9.10 bubnuote
aToOMHas Macca. ka [JOK
OtHOCHUTENBbHAS https://m.e
MOJIEKYJIsipHasl Macca dsoo.ru/ffo

d2eae

12 Maccosas noss Becsl anekTpoHHBIE 12.10 bubnuore
XAMHYECKOTO ka [JOK
JJIEMEHTa B https://m.e
COCTMHEHHUH dsoo.ru/ft0

d323c

13 Komanuectso 16.10 bubnuore
BeniecTBa. MoJib. ka [{JOK
Mousipaast macca https://m.e

dsoo.ru/ffo
d350c¢

14 Du3nYECKUe U JlaTuuk Temrepatypsol 19.10 bubnmore
XUMUYECKHE SBIICHUS. IIATUHOBBIM ka [IOK
XUMHUECKas peaKIHs https:/m.e

dsoo.ru/ff0
d5230

15 [Ipu3nHaku u ycnoBus 23.10 bubnuore
IIPOTEKAHUS ka [JOK
XUMUYECKUX PEAKITUi https://m.e

dsoo.ru/ff0
d37fa

16 3aKOH COXpaHCHHS 26.10 bubnmore
MAaccChl BEIIECTB. ka [JOK
XuMUYeCcKue https://m.e
ypaBHEHUS dsoo.ru/ff0

d3alé6




17 Boruucnenus 9.11 bubnmore
KOJIMYECTBA, MaCChI ka [IOK
BEIIECTBA 110 https://m.e
ypaBHEHUSM dsoo.ru/ff0
XUMHYECKHUX PEaKIIHiA d3b88

18 Knaccudukanus 13.11 bubanore
XUMHUYECKUX PEeaKUi ka [IOK
(coenuHeHwsl, https://m.e
pasnoxKeHus, dsoo.ru/ff0
3aMeNIeHMs, OOMeHa) d5708

19 M. B. JlomoHOCOB — 16.11 bubmuore
YUEHBIN- ka [{OK
SHIUKJIOTICITUCT. https://m.e
0O0001eHne 1 dsoo.ru/ffo
CUCTEMAaTU3AIHS d3f34
3HaHUI

20 KonTponbhast padbota 20.11 bubmuore
Nel o Teme ka [JOK
«BemectBa u https://m.e
XUMHYECKHE dsoo.ru/ff0
peaKInum) d40c4

21 Bo3nyx — cmech [Tpubop s onpeneneHus 23.11 bubnuore
ra3oB. CocraB cocTaBa BO3/yxa ka [JOK
Bo3ayxa. Kucnopon https://m.e
— JJIEMEHT U dsoo.ru/ff0
IIPOCTOE BELLECTBO. d4290
O30H

22 Du3nyYeCcKue u 27.11 bubnmore
XUMHUYECKHE ka [JOK
CBOWCTBA KHCIOPOJa https://m.e
(peakiuu OKUCICHUS, dsoo.ru/ff0
ropenue). Ilonstue d448e
00 oxcHuaax

23 CriocoObI moryueHus [Tpubop s onpeneneHus 30.11 bubnuore
KHUCJIOpoJa B COCTaBa BO3yXa ka [IOK
nabopaTtopuu 1 https://m.e
MIPOMBIITICHHOCTH. dsoo.ru/ff0
[Ipumenenune d4614
KHCI0poaa

24 TemoBoii a3 ekt JlaTuuk TemnepaTtypbl 4.12 bubnuore
XUMHYECKOU IJIATUHOBBIN, TEPMOMETD, ka [JOK
peakuu, OHSATUE O AJIEKTpUYECKAas TUINTKA https://m.e
TEPMOXUMHUYECKOM dsoo.ru/ff0
YpaBHEHUH, 3K30- U d497a
SHAOTEPMUYECKUX
peaKmmax

25 TommuBo (HETS, 7.12 bubnuore
YTOJIb U METaH). ka [{OK
3arps3HeHNE https://m.e
BO3/1yXa, CIIOCOOBI dsoo.ru/ff0
€ro NpeI0TBPAIICHUS d4790

26 [IpakTuyeckas padora KommekcHast mabopaTtopus 11.12 bubmuore




Ne 3 o Teme ka [JOK
«Ilonydenue u https://m.e
coOupanue dsoo.ru/ff0
KHCIIOPOJIa, N3y9YCHHE d4c4da

€ro CBOMCTBY

27 Bonopong — snement 14.12 bubanore
Y TIPOCTOE BELIECTBO. ka [[OK
Haxoxnenue B https://m.e
npupoie dsoo.ru/ff0

d4ae2

28 ®duznueckue u 18.12 bubnmore
XUMHUYECKHE ka [JOK
CBOWCTBA BOJOPO/IA. https://m.e
[IpumeHenue dsoo.ru/ff0
BOJIOpOA d4ddo

29 [TonsiTue o kucIOTax 21.12 bubmuore
U COJISIX ka [OK

https://m.e
dsoo.ru/ff0
d4ddo

30 Crioco0bI moTyYeHust 25.12 bubnuote
BOJIOPOJIa B ka [{OK
nabopaTopuu https://m.e

dsoo.ru/ffo
d50d2

31 [IpakTuyeckas pabora KommnnekcHast mabopatopus 28.12 bubnuore
Ne 4 o Teme ka [JOK
«[lomyuenue u https://m.e
cobupanue BOJ0po/a, dsoo.ru/ff0
U3yUYeHHE ero d4ddo
CBOMCTB»

32 MonsipHblii 00BEM 11.01 bubnmore
ra3oB. 3aKOH ka [IOK
ABoraspo https://m.e

dsoo.ru/ff0
d4f42

33 Brruncienus o0béma, 15.01 bubauore
KOJINYECTBA BEIIECTBA ka [JOK
rasa 1o ero https://m.e
U3BECTHOMY dsoo.ru/ff0
KOJINYECTBY BEIIECTBA d542e
Wi 00bEMY

34 Brruncnenus Hatuuk pH, nozatop 18.01 bubnuore
00BEMOB ra3oB 10 00BEMA JKUITKOCTH, ka [{OK
YPaBHEHHUIO pEaKIuu OropeTKa, JaT4uK TeMIepa- https://m.e
Ha OCHOBE 3aKOHA TYpPHI TUIATHHOBBIH, TaTYUK dsoo.ru/ff0
00BEMHBIX JaBJICHMS, MAarHUTHAS d55a0
OTHOILICHUH Ta30B Memanka

35 dusnyeckue u Hatuuk pH 22.01 bubnuore
XUMHUYECKHE ka [JOK

CBOMCTBA BOJIbI

https://m.e




dsoo.ru/ff0

d5708

36 CoctaB OCHOBaHHUH. 25.01 bubnmore
[TonsTue 06 ka [IOK
WH/IUKaTOpax https:/m.e

dsoo.ru/ff0
d587a

37 Bona xak 29.01 bubauore
pacTBOPUTED. ka [{OK
Hacelimennrie u https://m.e
HEHACHIIICHHBIE dsoo.ru/ff0
pactBopbl. MaccoBas d59e2
JIOJIsl BEIIECTBA B
pacTBope

38 | IlpakTrueckas pabora KommekcHast mabopaTtopus 1.02 bubmuore
No 5 o Teme ka [JOK
«[Ipurorosnenue https://m.e
pPacTBOPOB ¢ dsoo.ru/ff0
onpeaeIEHHOM d5b40
MAacCOBOH JTOJIEHN
pacTBOPEHHOTO
BEIIECTBA»

39 Kontponbnas padota 5.02 bubnuote
Ne2 mo teme ka [JOK
«Kucnopon. https://m.e
Bonopon. Boma» dsoo.ru/ff0

dSeba

40 OKCHUJIBI: COCTaB, 8.02 bubauore
KJIacCu(pUKaIms, ka [JOK
HOMEHKJIaTypa https://m.e

dsoo.ru/ft0
d6342

41 [Tonydenue u Hatuuk pH 12.02 bubmuote
XAMUYECKHE ka [JOK
CBOMCTBA KHCJIOTHBIX, https://m.e
OCHOBHBIX U dsoo.ru/ffo
aM(}OTEPHBIX OKCUIIOB d664e

42 OcHoBaHuUs: COCTaB, Haruuk pH 15.02 bubnmore
Kiaccudukanus, ka [JOK
HOMEHKJIaTypa https:/m.e

dsoo.ru/ff0
d664e

43 [Tonyuenue u Hatuuk pH 19.02 bubnuore
XUMHYECKUE ka [1JOK
CBOIICTBa OCHOBaHMIA https://m.e

22.02dsoo0.
ru/ff026.0
2d67ca

44 Kucnortsr: cocras, Hatuuk pH 22.02 bubnuote
KJIacCU(UKAITHS, ka [IOK
HOMEHKIIaTypa https://m.e

dsoo.ru/ff0



https://m.e22.02dsoo.ru/ff026.02d67ca
https://m.e22.02dsoo.ru/ff026.02d67ca
https://m.e22.02dsoo.ru/ff026.02d67ca

d67ca

45 [Tonydenue u Hatuuk pH 26.02 bubmuore
XHMHYECKUE ka [1JOK
CBOMCTBA KHCIIOT https://m.e

dsoo.ru/ff0
dfee2

46 Conu (cpennue): Hatuux pH 29.02 bubnmore
HOMEHKJIaTypa, ka [{OK
CHOCOOBI OTYYEHUS, https://m.e
XUMUYECKHE dsoo.ru/ft0
CBOICTBA dfee2

47 [IpakTuueckas pabora KomrmnekcHas nabopatopust 4.03 bubnuote
Ne 6. Pemienue ka [{OK
JKCIIEPUMEHTATbHBIX https://m.e
3a/1aq 1o TeMe dso0.ru/00
«OCHOBHBI€ KJ1aCChI ad9474
HEOPTaHMUYECKUX
COCTMHEHUI»

48 ['eneTndeckas cBs3b 7.03 bubnuote
MEXy KilaccaMmu ka [JOK
HEOpPraHUYECKUX https://m.e
COCTMHEHH dso0.ru/00

ad9b7c

49 O060061meHue u 11.03 bubnmore
CHUCTEMAaTHU3aINA ka [JOK
3HaHUN https://m.e

dso00.1ru/00
ad9a50

50 KontponbHas padota 14.03 bubnuote
Ne3 o Teme ka [JOK
"OCHOBHBIE KJIACCHI https://m.e
HEOPraHNYECKUX dso0.ru/00
coenrHeHnin" ad9cb2

51 [lepBbie MOMBITKH 18.03 bubnuore
KJaccuukanuu ka [JOK
XUMHYECKHX https://m.e
anemeHToB. [loHsATHE dsoo.ru/00
O TPyMIaxX CXOMHBIX ad9ela
3JIEMEHTOB

52 | Ileppogmueckuii 21.03 bubmuore
3aKOH 1 ka [JOK
[epuonnueckas https://m.e
CHUCTEMAa XUMHUYECKUX dso0o0.ru/00
snemenToB /1. U. ad9ffa
MenneneeBa

53 [Tepuonpl, rpymisl, Hatuuk pH 4.04 bubnmore
MOJTPYIIIBI JlaTuuk HampsHKeHUS ka [JOK

https://m.e
dso00.ru/00

adasS2c




54 CrpoeHue aTOMOB. 8.04 bubnmore
CocTaB aTOMHBIX ka [IOK
snep. M3orormsl https://m.e

dso0.ru/00
ada52c

55 Crpoenue 11.04 bubnuote
3JIEKTPOHHBIX ka [JOK
000J104€K aTOMOB https://m.e
JJIEMEHTOB dsoo.ru/00
[Tepuoamuaeckoii ada342
cuctemsl /1. W.

Menneneena

56 XapakTepucThKa 15.04 bubnmore
XUMHYECKOTO ka [IOK
9JIEMEHTA TIO €ro https://m.e
TTOJIOKEHHUIO B dso0.1ru/00
[lepronnueckoit ada6bbc
cucreme /1. U.

Menaeneena

57 3HaueHue 18.04 bubnuore
[Tepuoanueckoro ka [{OK
3aKOHa /IS Pa3BUTHS https://m.e
HAyKH U TpakTuku. /1. dsoo.ru/00
. Meunenees — ada824
YYEHBIN, NEAAror u
rpa)XJIaHuH

58 DIEKTPOOTPULIATEIbH 22.04 bubnmore
OCTh aTOMOB ka [JOK
XUMHUYECKHX https://m.e
3JIEMEHTOB dsoo0.ru/00

ada96e

59 Honnas xumuueckas 25.04 bubnuore
CBSI3b ka [{OK

https://m.e
dso0.ru/00
adaab8

60 KoBasientHas JaTtumk temnepatypsl | 2.05 bubmuore
MOJIsSIpHAst IUIATUHOBBIM,  TEPMOMETD, ka [JOK
XUMAYECKas CBS3b AIIEKTPHYECKAs! TUTUTKA https://m.e

dso00.ru/00
adac34

61 KoBanenTtHas 6.05 bubnuore
HETOJISIpHAS ka [JOK
XUMHYECKas CBSI3b https://m.e

dso0.1ru/00
adaab8

62 CreneHb OKUCICHHS 13.05 bubnuore

ka [JOK
https://m.e
63dsoo.ru/
00adaab9

63 OxucauTenpHo- JaTtuux temnepartypsl | 16.05 bubnuore



https://m.e63dsoo.ru/00adaab9
https://m.e63dsoo.ru/00adaab9
https://m.e63dsoo.ru/00adaab9

BOCCTaHOBUTEJIbHBIC IJIATUHOBBIM,  TEPMOMETD, ka [JOK
peakuu AJIEKTPUYECKas ITUTKA https://m.e
dso0.ru/00
adae28
64 Oxucnurenu u 1 20.05 bubnmore
BOCCTaHOBHUTEIIH ka [JOK
https:/m.e
dsoo0.ru/00
adb076
65 KontponbHas pabota 1 23.05 bubmuore
Ne4 o Teme ka [[OK
«Ctpoenue aroma. https://m.e
XuMudecKas CBSI3b» dso0.ru/00
adb076
66 PesepBHbIit ypoK. 1 bubnmore
O06006111EHE U ka [JOK
CUCTEMAaTH3AIHS https://m.e
3HAaHUN dsoo0.ru/00
adb486
67 Pe3epBHbIit ypOK. 1 bubnuore
O6o00mmenue u ka [IOK
CUCTEMAaTH3aLIUS https://m.e
3HAHUI dso0.ru/00
adb33c
68 Pe3epBHBIiT ypOK. 1 bubnuore
O06o0menue u ka [IOK
CHUCTEMaTH3aIUs https://m.e
3HaHUN dso0.ru/00
ad9cb2
9 KJIACC
Ne TEMA YPOKA Bcero | O6opynosa | JATA DNEeKTpOHHbIE
Hue «Touka | [IPOBEJAEHUSA nudposbie
pocTay 9A (9B |9B | oOpa3oBarenbHble
pecypcebl
1 [epronnueckuii 1 5.09 | 5.09 | 5.09 | bubaunoreka [IOK
3aKOH. https://m.edsoo.ru/
[epuonuueckas 00adb59e
cucTema
XUMHYECKHX
anemenToB . H.
Meneneena
2 3aKOHOMEPHOCTH B 1 7.09 | 7.09 | 6.09 | bubanoreka [{OK
W3MCHCHUU https://m.edsoo.ru/
CBOIICTB 00adb6b6
XUMHYECKHX
3JIEMEHTOB TEPBbIX
TPEX NEPUOAOB
3 Knaccudukanus u 1 12.0 | 12.0 | 12.0 | bubmmoreka IIOK
HOMEHKJIaTypa 9 9 9 https://m.edsoo.ru/




HEOPraHMYEeCKuX 00adb7e2
BEIIECTB
4 Bupl xumudeckoit 14.0 | 14.0 | 13.0 | bubmuoreka [JOK
CBSI3U Y TUIIBI 9 9 9 https://m.edsoo.ru/
KPUCTAITUIECKUX 00adbac6
pemETOK
5 KonTponbHas 19.0 | 19.0 | 19.0
paborta Nel mo 9 9 9
teme «IloBTOpeHune
U yriayOieHue
3HAHUW OCHOBHBIX
pasznenoB Kypcea 8
KJ1accay
6 Knaccudukanus Jatuuk 21.0 | 21.0 | 20.0 | bu6mmoteka [TOK
XAMHAYECKUX TeMIepa- 9 9 9 https://m.edsoo.ru/
peaxuuii mo TypbI 00adbcb0
Pa3IMYHBIM TUTATHHO-
MIpU3HAKaM BBIH,
TEPMOMETD,
AIIEKTpUYEC
Kasl IJTUTKA
7 ITonstue o JlaTumk 26.0 | 26.0 | 26.0 | buGimoreka [IOK
CKOPOCTH TeMIiepa- 9 9 9 https://m.edsoo.ru/
XUMHUYECKON Typbl 00adbe9a
peakuuu. [lonsrue TUTATHHO-
0 TOMOT€HHBIX U BBIiA,
TeTePOreHHBIX TEPMOMETD,
peakuusax AIIEKTpUYEC
Kas IUTUTKA
8 ITonsitue o JlaTumk 28.0 | 28.0 | 27.0 | buGimoteka [IOK
XUMHYECKOM Temmnepa- 9 9 9 https://m.edsoo.ru/
PaBHOBECHH. Typbl 00adc28c
@DakTopsl, IIJIATUHO-
BIIMSIOIINC HA BBIH,
CKOPOCTh TEPMOMETD,
XUMHYECKOH DIIEKTpUYIEC
peaxuu u Kas ITUTKA
MOJIOKEHUE
XUMHYECKOTO
paBHOBECHS
9 OKHCIUTEIBHO- 3.10 | 3.10 | 3.10 | bubmuoreka IIOK
BOCCTaHOBUTEIHHBI https://m.edsoo.ru/
€ PeaKIuu 0Oadcade
10 Teopus Jatuuk 5.10 | 5.10 | 4.10 | bubmuoreka [IOK
AJIEKTPOIUTUIECKO TeMIiepa- https://m.edsoo.ru/
W AMCCOIMAIIHH. TypbI 00adcd68
CunbHble U crnadble IUIaTUHO-
BIIEKTPOJIUTHI BBIA,
TEPMOMETD,
AIIEKTpUYEC
Kas IJIUTKA
11 Honnbie 10.1 | 10.1 | 10.1 | bubmmoreka [{OK




ypaBHEHHS 0 0 0 https://m.edsoo.ru/
peaKIuit 00add448

12 XuMugeckue Harunk pH | 12.1 | 12.1 | 11.1 | bubmuoteka LJOK
CBOMCTBA KHCIJIOT U 0 0 0 https://m.edsoo.ru/
OCHOBAHUH B CBETE 00add5d8
NpeACTaBICHUN 00
AJIEKTPOIUTUIECKO
1 TUCCOLMAINU

13 XuMuyeckue Hatuuxk pH | 17.1 | 17.1 | 17.1 | bubanorexa [JOK
CBOMCTBA COJICH B 0 0 0 https://m.edsoo.ru/
CBETE 00add8b2
Mpe/icTaBICHHI 00
AJEKTPOIUTUIECKO
W TUCCOLMAIINN

14 [TonsiTue o 19.1 | 19.1 | 18.1 | bubmmoreka [IOK
THIPOTIU3e colieit 0 0 0 https://m.edsoo.ru/

00add9d4

15 O06006111eHE U 24.1 | 24.1 | 24.1 | buGaumoteka [IOK
CHUCTEMaTH3AIIHS 0 0 0 https://m.edsoo.ru/
3HAHUI 00addd12

16 [IpakTrnueckas Kowmmnekcn | 26.1 | 26.1 | 25.1 | bu6muotexa [IOK
pabota Ne 1. ast 0 0 0 https://m.edsoo.ru/
«Pemenue nmaboparopu 0Oaddbfa
IKCIIEPUMEHTATBH s
BIX 3aJ1a9»

17 KonTponbHas 711 | 7.11 | 7.11 | bubamnoreka [IOK
pabota Ne2 mo https://m.edsoo.ru/
TeMe 00addec0
«DNEKTPOIUTHYECK
ast TUCCOLMaLusI.

XUMHUYECKHE
peakuuu B
pacTBopax»

18 Oo6mas 9.11 | 9.11 | 8.11 | bubmuoreka [{OK
XapaKTEPUCTHKA https://m.edsoo.ru/
raJIOTeHOB. 00addfe2
XUMHUECKHE
CBOMCTBA Ha
puMepe XJopa

19 X0pOBOJOPOI. Hatuuk pH | 14.1 | 14.1 | 14.1 | bubGanorexa [JOK
ConsHast KHCIIOTa, 1 1 1 https://m.edsoo.ru/
XUMHYECKHE 00ade104
CBOJCTBA,

MOJTyYCHUE,
MIPUMEHEHHE

20 [IpakTuueckas Kowmmnekcn | 16.1 | 16.1 | 15.1 | bubnuotexa [IOK
pabota Ne 2 o ast 1 1 1 https://m.edsoo.ru/
teme «Ilomydyenue naboparopu 00ade348
COJISTHOM KHCIOTHI, S
HU3y4eHue e
CBOWCTBY

21 Beruucnenus no 21.1 | 21.1 | 21.1 | buGamoteka [IOK




ypaBHEHUSM 1 1 1 https://m.edsoo.ru/
XUMHYECKHX 00ade488
peakuui, eciu
OJIMH U3 PEareHTOB
JIaH B U30BITKE

22 OO6mas 23.1 | 23.1 | 22.1 | buGamoteka [IOK
XapaKTepUCTUKA 1 1 1 https://m.edsoo.ru/
anemeHToB VIA- 00ade64a
TPYIIIBI

23 AJOTPOIHbBIE JlaTamk 28.1 | 28.1 | 28.1 | buGamoreka [IOK
MOTU(UKAITAN TeMrepa- 1 1 1 https://m.edsoo.ru/
cepnl. Haxoxnenue TypbI 00ade64a
Cephl U €€ IUIATUHO-
COCTUHEHUH B BRI,
MIpHUpoJIe. TEPMOMETD,
XuMudeckue AIIEKTpUYEC
CBOICTBA CEPbI Kasl IJIMTKa

24 CepoBoaopon, 30.1 | 30.1 | 29.1 | bubmuoreka IIOK
CTpOCHHE, 1 1 1 https://m.edsoo.ru/
¢buznueckue u 00ade802
XUMHYECKHE
CBOMCTBa

25 Oxcunpl cepsbl. JaTumx 5.12 |5.12 |5.12 | bubnuoreka LIOK
Cepnas Kuciora, TeMmepa- https://m.edsoo.ru/
¢duznueckue u TypbI 0Oadea28
XUMHYECKHE TUTATUHO-
CBOIICTBA, BBIH,
MIPUMEHEHUE TEPMOMETD,

IIEKTPUYIEC
Kas IJIUTKA

26 XuMHU4YecKue 7.12 | 7.12 | 6.12 | buGmmoreka [IOK
peaximy, Jexariie https://m.edsoo.ru/
B OCHOBE 0Oadec8a
MIPOMBIIIIJICHHOTO
crocoba
TIOJTyYeHUsI CEPHOI
KHCJIOTHI.
XUMHYECKOE
3arpsi3HCHUE
OKpY’KaroIlen
CpeIbI
COCTMHEHUSIMU
Cephl

27 Brruucienue 12.1 | 12.1 | 12.1 | bubmmoreka IIOK
MacCOBOH I0OJIH 2 2 2 https://m.edsoo.ru/
BBIX0J1a MPOIYKTa 0Oadec8a
peakuuu

28 Oo6mas 14.1 | 14.1 | 13.1 | bubmmoreka [JOK
XapaKTEPUCTHKA 2 2 2 https://m.edsoo.ru/

snemMeHToB VA-
rpynmsl. A30T,
pacrpocTpaHeHue

0Oadeea6b




B MIPUPOJIE,
dbuznveckue u

XUMHUYECKHE
CBOMCTBA

29 AMMMaK, ero HaTtuux 19.1 | 19.1 | 19.1 | bubmmnoreka [JOK
(dbuznveckue u TeMIiepa- 2 2 2 https://m.edsoo.ru/
XUMUYECKHE TYpHI 00adf004
CBOJICTBA, TUTATHHO-

TOJIYYCHHUE U BBI,

MIpUMEHECHUE TEPMOMETD,
AIIEKTpUYEC
Kasl TUINTKA

30 [IpakTueckas Kommneken | 21.1 | 21.1 | 20.1 | bubnauorexa [JOK
paborta Ne 3 o ast 2 2 2 https://m.edsoo.ru/
teme «[lomyuenue naboparopu 00adf180
aMMHaKa, s
U3yYeHHE ero
CBOMCTB»

31 ABOTHasI KUCIIOTA, Hatuuk 26.1 | 26.1 | 26.1 | bu6mumoreka [{OK
e€ ¢pusnueckue u Temmepa- 2 2 2 https://m.edsoo.ru/
XUMHUYECKHE TypbI 00adf306
CBOWCTBa IUIATHHO-

BBIH,

TEPMOMETD,
AIIEKTpUYEC
Kasl TUINTKA

32 Hcnonp3oBanne 28.1 | 28.1 | 27.1 | buGmamoteka [IOK
HUTPATOB U coJIel 2 2 2 https://m.edsoo.ru/
aMMOHMS B 00adf518
KauecTBe
MUHEPATBHBIX
ya00peHuit.

XUMHUYECKOE
3arpsi3HEHHE
OKpY Karoleun
cpeabl
COCTUHCHUSIMU
azoTa

33 dochop. Oxcnn Hatunx 9.01 | 9.01 |9.01 | bu6mmoteka [IOK
docdopa (V) u TeMmepa- https://m.edsoo.ru/
dbochopnas TYpBI 00adf68a
KHCIIOTA, TUTATUHO-
dbuznveckue u BBIH,

XUMHUYECKHE TEPMOMETD,
CBOIICTBa, ANEKTpUYEC
MOJTy4eHHUe Kasl TUINTKA

34 Hcnonp3oBanue 11.0 | 11.0 | 10.0 | bu6mmoreka IIOK
¢docdartos B 1 1 1 https://m.edsoo.ru/
KauecTBe 00adfc20
MUHEPATBHBIX
yA0OpeHui.

3arpsi3HeHUE




IIPUPOJHON Cpebl

dbocdharamu

35 VYrnepon, 16.0 | 16.0 | 16.0 | bubmmorexa [JOK
pacrpocTpaHeHue 1 1 1 https://m.edsoo.ru/
B IIPUPOJE, 00adfd9c
(dbuznveckue u
XUMHUYECKHE
CBOMCTBa

36 Oxkcupl yraeposa, 18.0 | 18.0 | 17.0 | bubnuorexa [JOK
ux QU3NYECKUE U 1 1 1 https://m.edsoo.ru/
XUMHUYECKHE 0Oadfebe
CBOMCTBA.

DKOJIOTUYECKHE
poOJIEeMBI,
CBSI3aHHBIC C
OKCHJIOM YTJIepoJia
av)

37 YronbHas KACIoTa JlaTumk 23.0 | 23.0 | 23.0 | bu6mmoteka IIOK
u e€ conu TeMIepa- 1 1 1 https://m.edsoo.ru/

Typbl 00ae006¢
TUTATHHO-

BBIH,

TEPMOMETD,

AIIEKTpUYEC

Kasl IJTUTKA

38 IIpakTrueckas Kommnekcn | 25.0 | 25.0 | 24.0 | bubaunoreka [IOK
paborta Ne 4 o ast 1 1 1 https://m.edsoo.ru/
teme "[lonydyenue nabopaTtopu 00ae027¢
YTJIEKHUCIIOTO Ta3a. s
KauectBennas
peakmus Ha
kapOoHaT-uoH"

39 [TepBoHavanbHBIE 30.0 | 30.0 | 30.0 | bu6nmoreka [IOK
MOHSITUS 00 1 1 1 https://m.edsoo.ru/
OpraHUYECKUX 00ae054e
BEIIECTBAaX KaK O
COCTMHEHUSX
yraepoja

40 Kpemuuii u ero 1.02 | 1.02 | 31.0 | bubauoreka [{OK
COCTUHEHUS 1 https://m.edsoo.ru/

00ae080a

41 [IpakTuueckas KommnekcH | 6.02 | 6.02 | 6.02 | bubaunorexa [IOK
paborta Ne 5. ast https://m.edsoo.ru/
Pemenwue naboparopu 00aeObf2
JKCIIEPUMEHTATIbH s
BIX 33124 110 TeMe
«Baxnenmme
HEMETAJIJIBI U UX
COCTUHEHUS»

42 KonTponbHas 8.02 | 8.02 | 7.02 | bubmuoreka [IOK

paborta Ne3 mo
TeMe «Baxkaenmnme

https://m.edsoo.ru/
00ae0el8




HEMCTAJJIBI U UX

COETUHEHUSI»

43 Oo6mas bubmmoreka [JOK
XapaKTEPUCTHKA https://m.edsoo.ru/
XUMHUYECKUX 00ael03e
3JIEMEHTOB —

METaJUIOB.
Mertaunueckas
CBSI3b U
MeTajin4eckas
KpUCTAILITIIECKAast
pemeéTka.
dusnyeckue
CBOICTBa METAJNIOB

44 XUMHUECKHE Hatunx 13.0 | 13.0 | 13.0 | bubnauorexa [JOK
CBOMCTBA TeMIiepa- 2 2 2 https://m.edsoo.ru/
METaJIJIOB. TypbI 00ael156
DNEKTPOXUMHUYECK TUIaTUHO-

Ul pAan BBIH,

HaNpPsHKEHU N TEPMOMETD,

METaJIOB DIIEKTPUYIEC
Kas IJINTKA

45 O6mue cnocoOb 15.0 | 15.0 | 14.0 | bubauorexa [JOK
TOJTy4eHUs 2 2 2 https://m.edsoo.ru/
METaJUIOB. 00ael156
Cnuagsl.

Beruucnenus no
ypaBHEHUSAM
XUMHYECKHX
peakuui, eciu
OJIMH U3 PEarcHTOB
COJICPKUT IPUMECH

46 [Tonstue o 20.0 | 20.0 | 20.0 | bu6mmoteka [IOK
KOppO3uu 2 2 2 https://m.edsoo.ru/
METAJJIOB 00ael278

47 [llenounkie Hatuuk pH | 22.0 | 22.0 | 21.0 | bubmauoreka [JOK
METaJUTbl 2 2 2 https://m.edsoo.ru/

00ael14b2

48 OKcunasl u 27.0 | 27.0 | 27.0 | buGamoreka [IOK
THJIPOKCHU/IbI 2 2 2 https://m.edsoo.ru/
HATpHs U Kaus 00ae14b2

49 [lenoyno3emensH 29.0 |29.0 | 28.0 | bubmuoreka [IOK
bI€ METAJLIIBI — 2 2 2 https://m.edsoo.ru/
KaJIbIIMHA U MarHui 00ael5e8

50 Baxneiimme 5.03 | 5.03 | 5.03 | bubaumoreka [IOK
COCTUHECHUS https://m.edsoo.ru/
KaJIbIIUI 00ael5e8

51 O06o0061IeHue 7.03 | 7.03 | 6.03
CUCTEMAaTU3aIIHS
3HAHUU

52 JKécTtkocTh BOABI U JlaTuuk 12.0 | 12.0 | 12.0 | bubmmoreka IIOK
CIOCOOBI €€ TeMIiepa- 3 3 3 https://m.edsoo.ru/




YCTpaHEHUS Typbl 00ae1886
IUIATUHO-
BBIH,
TEPMOMETD,
AIIEKTpUYEC
Kas IJIUTKA

53 [IpakTuueckas Kowmmnekcn | 14.0 | 14.0 | 13.0 | buGmuoTteka [IOK
pabota Ne 6 mo ast 3 3 3 https://m.edsoo.ru/
teme "XKécTkocTh naboparopu 0Oaelae8
BOJIbI U METOBI €& s
ycTpaHeHus "

54 AmomuH#H 19.0 | 19.0 | 19.0 | bubmmoreka [IOK

3 3 3 https://m.edsoo.ru/
00aelc64

55 AMdoTepHbIe 21.0 | 21.0 | 20.0 | bu6muoteka [IOK
CBOMCTBA OKCHIA U 3 3 3 https://m.edsoo.ru/
THAPOKCUIA 00aelc64

56 Keneso 4.04 | 4.04 | 3.04 | bubauoreka [IOK

https://m.edsoo.ru/
00ael1d86

57 Oxcumel, JlaTamk 9.04 | 9.04 | 9.04 | buGmmoreka [IOK
THJPOKCHU/IBI U Temrepa- https://m.edsoo.ru/
conm xkenes3a (1) n TYpBI 00ae35e6
xenesa (I1) MJIaTUHO-

BBIN,

TEPMOMETD,
DIIEKTPUYIEC
Kas IJIUTKA

58 O6061eHue u 11.0 | 11.0 | 10.0
cUCTeMaTu3alus 4 4 4
3HAHUI

59 [IpakTuueckas Kowmmnekcn | 16.0 | 16.0 | 16.0 | buGmmoteka [IOK
pabota Ne 7. ast 4 4 4 https://m.edsoo.ru/
Pemenwue naboparopu 00ae3de8
JKCIIEPUMEHTATIbH s
BIX 3324 110 TeMe
«Baxnenmme
METaJIIBI U UX
COCTUHEHUS»

60 Brruucnenus mo 18.0 | 18.0 | 17.0 | bubnuorexa [JOK
ypaBHEHUSAM 4 4 4 https://m.edsoo.ru/
XUMHUYECKUX 00ael750
peaKuuii, eciu
OJIMH U3 PEarcHTOB
JlaH B U30BITKE WU
COJICPIKUT
MIPUMECH.

Breruncnenus
MacCOBOH OJIU
BBIXOJIa MPOJTyKTa
peakiuu
61 O060061IeHNE U 23.0 | 23.0 | 23.0




cUCTEMAaTH3aIUs 4 4 4
3HAaHUHN

62 KonTponbHas 25.0 | 25.0 | 24.0
pabota Ned o 4 4 4
TeMe «BakHeimme
METaJLIbI U UX
COCUHCHHS

63 BemectBa u 2.04 | 2.04 | 7.04 | bubamoreka [IOK
MaTepHalbl B https://m.edsoo.ru/
HOBCEIHEBHOM 00ae3f50
JKU3HH YEJIOBCKA

64 XuUMHYECKOE 7.04 | 7.04 | 8.04 | buGimoreka [{OK
3arpsi3HEHUE https://m.edsoo.ru/
OKpY’Karolen 002ae4270
CpeIbI

65 Poap xumuu B 9.04 | 9.04 | 14.0 | buGauoreka [IOK
pelieHnn 4 https://m.edsoo.ru/
9KOJIOTUYECKUX 00ae4270
po0emM

66 PesepBHbIit ypoxk. 14.0 | 14.0 | 15.0 | bubamnoreka [JOK
O6o0menue n 4 4 4 https://m.edsoo.ru/
CHCTEMAaTH3aIIH 00ae0dOa
3HAHUI

67 Pe3epBHBIiT ypok. 16.0 | 16.0 | 21.0 | bubmmoreka [JOK
O0001IeHEe 1 4 4 4 https://m.edsoo.ru/
CHUCTEMaTHU3AIIUS 00adb33c
3HAaHUHN

68 PesepBHbIit ypoxk. 21.0 | 21.0 | 22.0 | bubmuoreka [IOK
O0001IeHNE U 4 4 4 https://m.edsoo.ru/
CUCTEMaTHU3AIUS 00ad9cb2

3HAHUU




