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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMUU Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs COCTaBJi€Ha Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0OOpa30BaTEIbHOM MPOrpamMMbl
OCHOBHOTO o00Imero oopazoBanus, npenacraBieHHbix B @I'OC OO0, a Takke Ha OCHOBE
denepanbHOil paboueid mporpaMMbl BOCHUTAHUS U C YYETOM KOHILIENIMHU MPENnofaBaHUs
yueOHOoro npeamera «Xumus» B o0pazoBatenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu JaéT TpeACTaBICHUE O IENAX, 00IIel cTpaTeruu oO0ydeHws,
BOCIIUTAHUSI U Pa3BUTHUS OOYYAIOLIMXCS CPEACTBAMH y4e€OHOro MpeIMETa, YCTaHABIUBAECT
00s3aTeNbHOE MPEIMETHOE CO/IepKAHUE, MPEyCMAaTPUBAET paCIIpeIeICHHE ero Mo Kiaccam
U CTPYKTYpUPOBaHHE IO pas3ielaM M TeMaM [porpaMMbl IO XUMHUH, OIPEIEISAET
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTUKU COJEPKAHUSI, PEKOMEHAYEMYIO
MOCJIE0BATEIILHOCTh M3YYEHHSI XUMHUHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBsI3€Hl, JIOTMKU Y4eOHOTro Mpoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yUaloIUXCs, ONPeesieT
BO3MOXKHOCTU MpeaMeTa sl peain3aluu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTeIbHOM MpOorpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKxke
TpeOOBaHUN K pe3yjbTaTaM OOY4YeHUsSI XMMUU Ha YpOBHE IieJied W3Yy4deHHUs MpeaMeTa |
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM NEATEILHOCTH OO0YYaloUIerocs IO OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMUU CIYXKHUT OCHOBOM it (GOPMHUPOBAHUS MUPOBO33PEHUS 00yUaIOIIErocs,
€ro MpeCTaBICHUI 0 MaTepUaTLHOM €UHCTBE MUPA, BAXKHYIO POJIb UTPAIOT PopMUpyeMbIe
XUMHEH TpeCTaBICHUs] O B3aUMOIPEBPAIICHUSIX IHEPruu M 00 HBOJIIOIMU BEIIECTB B
IpUPOJIE, O MyTIX PEHICHHS TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YeJIOBEYECTBA —
CBIPbEBOM, DSHEPreTUUYCCKOM, THUIIEBOM W DKOJOTHYECKOM Oe30macHOCTH, mpodiieM
31PABOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3alid BO3MOXXHOCTEHW JUIsi caMopa3BUTUA W (HOPMHPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001Iel U GyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJIal B (GOpPMHPOBAHWE MBIIUICHUS © TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HAaBBIKOB 170. CaMOCTOATENbHOU yaeOHOI NEATENbHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIEIOBATEIbCKUX YMEHUW, HEOOXOAMMBIX KaK B MOBCEIHEBHOMU
KU3HU, TaK U B MPOPECCUOHATIBHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHHS, 3aKJIabIBAET OCHOBBI IIEIOCTHOTO
B3[UVISiJa HA EQUHCTBO MNPUPOJABI M YEJOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
dbopMHUpPOBAaHUY €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJaIOIINXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO ILIEHHOCTHOI'O OTHOWIEHHS K €CTECTBEHHO-HAay4YHBIM
3HaHWSIM, K TPUPOJAE, K UYETOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTUYECKOE OOpa3oBaHHE
00yYarOITHXCS.

JlaHHbIe HampaBjeHUsI B OOYYEHUU XUMHUKM OOECIIEUMBAIOTCA CIIEHU(PUKON COACpKaHUS
y4eOHOro mpeiMeTa, KOTOPBIM SIBISETCA MENarorMueckd adanTUPOBAHHBIM OTPa’KEHHEM
0a30BOM HayKH XUMHH Ha OMPEICIEHHOM 3Tare €€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOT'O 0011IeT0 00pa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
0o0y4JarolmUMHCSl CUCTEMBbI TEPBOHAYATBHBIX MOHATHH XUMHUHU, OCHOB HEOPTaHUYECKOU
XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX OHSITUNA OPTraHUYECKON XUMUHU.

CrpykTtypa coaep>kaHusi MPOrpaMMbl 0 XUMUU cHPOPMUPOBaHA HA OCHOBE CUCTEMHOTO
noaxona k €€ mydueHuro. CoJiep:kaHue CKIaAbIBACTCS U3 CUCTEMBI MOHATUNA O XUMHUYECKOM
AJIEMEHTE W BEIIECTBE U CHUCTEMbl MOHATUU O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBbI
CTPYKTYPHO OPTraHU30BaHbI M0 MPUHIMIY MOCIEA0BATEIBLHOIO PAa3BUTHSI 3HAHUI HA OCHOBE
TEOPETUUECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3U;

— TIpEeACTaBICHUN 00 DJIEKTPOIUTUYECKON JUCCOIMAIIMN BEIIECTB B PACTBOPAX.

TeopeTnuecknue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU MOIYUYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCIEJOBATEILHO OT OJHOTO YPOBHS K APYrOMy,
BBITIOJIHSISL (DYHKITUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOSHHS M BO3MOYKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJYUYEHUS U3YyUaeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XMMHH CIOCOOCTBYET (hOPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOW COCTAaBJISIIONICH HAYYHOW KapTUHBI MHUpa B JIOTMKE €€ CUCTEMHOM MPUPOIBI,
IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHMIO U METOJaM IO3HaHWs B Hayke. M3ydeHue
XUMHH TPOUCXOJUT C MPUBJICYECHUEM 3HAHUNA W3 paHee M3YYCHHBIX yUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipu M3yyeHUn XUMUM TPOUCXOIUT GOPMHUPOBAHNE 3HAHUI OCHOB XUMHUYECKON HAayKH
KaK 00JIaCTU COBPEMEHHOT'O0 €CTECTBO3HAHUS, IPAKTUUECKON NEeSATeIbHOCTH YeIOBEeKa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. 3ajada ydeOHOro mpeaMera COCTOUT B
dbopMUPOBaHUN CUCTEMbI XUMHUUYECKUX 3HAHUN — BaKHEHITUX (DAKTOB, MIOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOr0 Xapakrepa,
A3bIKa HAyKH, B MPHUOOIIEHWH K HAYYHBIM METOJIaM TO3HAHMS MPU U3YyUYEHUU BEIIECTB U
XUMHYECKUX pEaKIui, B (POPMUPOBAHUU U PaA3BUTHH I[O3HABATEIBHBIX YMEHHM U UX
NPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHOM W Y4YEOHO-UCCIIENOBATEIbCKON NESITEIbHOCTH,
OCBOCHHUH TIPaBUJI O€30MaCHOT0 OOPAIIEHUS C BEIIECTBAMH B MIOBCETHEBHOM KU3HU.

[Ipu u3ydeHnn XMMUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs BaXKHOE 3HAUCHUE
mpUOOpeNr TaKue eI, KakK:

—  (QopMupoBaHME  HHTEJUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUM, CTOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIIOLIIUMCS YCJIOBUSIM KU3HH;

— HAMpaBIEHHOCTh OOyYEHHS Ha CHUCTEMATHYECKOE MPUOOIIeHne OOyJarommxcs K
CaMOCTOSITEJIbHOM  TO3HABATENIbHOW  JEATENIbHOCTH, HAy4YHbIM METOJaM  TO3HaHUS,
(hOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecredyeHre YCJIOBUM, CIOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYArOUIMMUCS OIbITa
pPa3HOOOpa3HOM JIESITENIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHI[MI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJIs1 PA3JIMYHBIX BUIOB JACSTEIbHOCTH;



— ¢dopmupoBanue oOmeld GyHKIIMOHATLHON M €CTECTBEHHO-HAYYHOM T'PaMOTHOCTH, B
TOM YHCJI€ YMEHUH OOBSCHATh M OLEHUBATH SIBICHUS OKPYXKAIOIIET0 MHUpa, HCIOJIb3YS
3HAHMS U OMBIT, MOJYYEHHbIE NP U3YUEHUU XUMUH, IPUMEHATh UX MPU PEIICHUH TPOOIeM
B [IOBCEIHEBHOU JKU3HU U TPYIOBOU ACATEIBHOCTH;

— (opmupoBaHre y OOydYalOIIMXCA TYMAaHUCTUYECKUX OTHOIICHWW, MOHUMAaHMS
LEHHOCTH XMMHYECKUX 3HAHUU NIl BBIPAOOTKU 3KOJIOTMUYECKH LEIeCO00pa3HOro NOBEACHUS
B OBITY M TPYAOBOW JI€ATEILHOCTH B ILIEJIAX COXPAHEHUsS CBOETO 3/10POBbSl U OKPYXKAIOIIEH
[IPUPOIAHOMN CpEbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOEHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOQUIISl U HAMPABIEHHOCTH AAJIbHEUIEro 00y4YeHusl.

O611ee yncao YacoB, OTBEAEHHBIX ISl U3YUEHHs] XUMHUH B 8 Kilacce — 68 yacoB (2 yaca
B HEJICIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Posnb XMMUK B KU3HU 4ellOBeKa. XUMHS B CHUCTeME Hayk. Tena u
BemiecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrosHue BemiectB. [loHsiTue o
MeTOJlaX MOo3HaHus B XUMUU. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJEKYJbl. XUMHYECKHE 3JIEMEHThl. CHMBOJBI XUMHUYECKUX DSJIEMEHTOB.
IIpocThie U ClIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas ¢Gopmyna. BalleHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. (OTHOocHUTenbHasgs aTromMHas Macca. OTHOCUTEeNbHAs
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KomnuecTBo BemectBa. Monb. MosisipHasi macca. B3anmMocCBsI3b KOJMUECTBA, MAaCChl U
Yucia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérhl mo ¢popMysiaM XUMUUECKUX COCTMHEHUH.

Ou3NYeCKue M XUMHUYECKHUE SIBIICHUS. XHMMUYECKas peakius U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MAacChl BEIIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccupuxanus XUMHUYECKHX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMEeIIeHHs], OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHN MOCY/0H, MpaBuiIaMu padOThl B 1aOOpATOPUH U TTPUEMAMHU
oOparieHus ¢ 1abopaTopHbIM 000pYJOBaHUEM, U3yUYE€HUE U ONKCaHUE (PU3NYECKUX CBOWCTB
00pa3lioB HEOPraHUYECKUX BEIIECTB, HabOMto/IeHne Ppu3nyeckux (TUIaBIeHHE BOCKA, TasHUE
JIpJa, pacTHUpaHHE caxapa B CTyNKE, KHIIEHUE WM KOHJEHCAIUs BOJAbI) M XUMHUUYECKUX
(ropeHue cBe4M, MPOKAJUBAHUE MEIHOW IMPOBOJOKH, B3aUMOJCHCTBHE Meja C KHCIOTOMN)
ABJICHUW, HAONIOZICHHWE M ONUCAaHWE NPU3HAKOB IMPOTEKAHUS XMMHUYECKUX PEaKIIHii
(paznokeHne caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
rugpokcuaa meau (ll) mpu HarpeBaHuu, B3aUMOJICUCTBUE Kejie3a C PaCTBOPOM COJIM MEAH
(I1), w3yueHme crmocoOOB pas3feciieHHs CMECEH: ¢ IOMOINBI0 MarHuTa, (UIBTPOBAHHE,
BbIMIApUBAHUE, TUCTWLISALNSA, XpomaTorpadus, MPOBEICHHUE OYMCTKH IMOBAPEHHOW COJIH,
HAOJIIOICHUE ¥ OINHCAHME PEe3YyJIbTATOB MPOBENICHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHMs MacChl, CO3/JaHlE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).

BaxHeilmne npeacTaBUTE/ I HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 31eMEHT U MPOCTOE BEILECTBO.
Haxoxnenue kuciopoma B mpupone, (U3NYECKHUE W XUMUYECKHE CBOMCTBA (peaKiuu
ropenusi). Oxcuzapl. I[lpumenenme xkuciopoma. CmocoObl TOMydYeHHS KHCIOpoJa B
naboparopuu W npomblluieHHOCTH. KpyroBopor kucimopona B mpupojge. O30H —
aJuIoTponHas MoAU(UKALIKS KUCTOPO/Ia.

TeroBoil 3p(dexT XUMHUYECKON peakluH, TEPMOXUMHUECKUE YPaBHEHHS, HK30- U
SHAOTEPMHUYECKUE peakiuu. TOomIuBO: yrojib M METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHUE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonmopon — »snemeHT m mpocrtoe BemecTBO. HaxoxaeHwe Bomopona B HOpUPOJE,
(du3nYecKue U XMMHYECKUE CBOMCTBA, IPUMEHEHHE, CIIOCOObI NostyyeHust. Kucioter u conu.

MosnspHblii 00bEM Ta30B. PacuéThl 110 XUMUYECKUM YPAaBHEHUSIM.



Qdusnyeckue cBoicTBa BoAbl. Boma kak pacteBopurens. PactBopsl. HacwlieHHbIE U
HEHACHIIIEHHbIE pacTBOPbL. PacTBOpUMOCTH BEMIECTB B BOJe. MaccoBasi J0Jisl BELIECTBA B
pactBope. XUMUYECKHE CBOKMCTBA BOAbl. OCHOBaHUSA. Posib pacTBOPOB B MPUPOJE U B )KU3HU
yenaoBeka. KpyroBopoT BOAbI B IpUpoO€E. 3arpsa3HeHUE NPUPOAHBIX BoJ. OXpaHa U OYHUCTKA
MPUPOIHBIX BOJ.

Knaccuduxanusa Heopranmdeckux coeauHeHuid. Okcupanl. Kiaccuduxanus OKCHIOB:
cojieoOpasyromue (OCHOBHbBIE, KHUCJIOTHbIE, aM(pOTEpHbIE) U  HECOJIeOOpa3yrolIKe.
Homenxkmarypa oxcumoB. Pu3nueckue M XUMHYECKHME CBOWCTBA OKCUIOB. llomyueHue
OKCHJIOB.

OcHoBanus. Knaccudukanust ocHOBaHMM: IMIETOYM W HEPACTBOPUMBIC OCHOBaHMS.
Homenknarypa ocHoBaHui. PU3NUYECKUE U XUMUYECKUE CBOWCTBA OCHOBaHUW. [lomyueHue
OCHOBAaHHM.

Kucnorel. Knaccudukanus kucinor. Homenkmarypa kucinoT. DOuszndeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan axtuBHocTM MetaimmioB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Conu. Homenknatypa coneii. duzndeckue U XuMuyeckue cBoMcTBa coseid. [lonydenue
coJIel.

I'eneTnueckas CBsI3b MEXKY KJIACCAMHU HEOPTAaHUYECKUX COCMHECHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEACICHUE COJAEpkKaHUs KHCIOpoJa B BO3AyXEe, MOJyYEHHE,
coOupaHue, pacro3HaBaHUE U U3YUEHHE CBOMCTB KUCJIOPO/Ia, HAOIIOJEeHUE B3aUMOACHCTBUS
BEILECTB C KHUCIOPOJOM U YCJIOBHS BO3HUKHOBEHHMS M IPEKPAIICHUS TopeHus (moxkapa),
O3HaKOMJIEHHE C 00pa3laMu OKCHIOB U OIKMCAHHUE WX CBOWCTB, MOJIyYeHHE, COOMpaHue,
pacno3HaBaHWE W U3YYEHHE CBOWCTB BOJOpoja (rOpeHue), B3aUMOICHCTBUE BOAOPOJA C
okcusoM Menu (11) (BO3MOKHO HCIIOIB30BaHUE BUACOMATEPHAIOB), HAOMIOACHHE 00Pa3IloB
BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBAaHWE OCOOCHHOCTEW pPACTBOPEHMS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEAECITEHHON MACCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHE BOJABI C METa/NIaMH (HATPUEM M KaJbLIHUEM)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIEAOBAaHUE OOpa3ll0OB HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE N3MEHEHHSI OKPACKH WHIUKATOPOB B pacTBOpax
KHCJIOT W IIesioudei, m3ydeHue B3aumojeictBusi okcuaa meau (ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METaJulaMH, PEAKUMN HEUTpAIM3aluM, IOJy4eHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHCHHE OJHOIO MeETajUla JPYrMM M3 pacTBOpa COJM, pEIICHUE
AKCIIEpPUMEHTAJIBHBIX 3a7a4 0 TeMe «BakHenme Ki1acchl HEOPraHUYECKUX COCTMHEHHI.

IHepuoanueckuii 3axkoH u Ilepuoanyeckas cucrema xumudeckux jaemenTos /1. H.
Memnpaeneena. Crtpoenue aTOMOB. Xumnyeckasi CBA3b. OKHCINTENBHO-
BOCCTAHOBHUTEJ/IbHBIC PEAKIUHN

[lepBbie TOMBITKM KIaCCHU(PUKAIMK XUMHYECKHUX d3JIeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJUIbl, TaJOT€Hbl, UHEPTHHIC
rasbl). DJIEMEHTbI, KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUIBI U THAPOKCHIBIL.

Ilepuonnuecknit 3akoH. llepuognueckas cucrema xumuyeckux snemeHtoB J[. W
MenneneeBa. Koporkonepuonnas u JiauHHonepuoaHas (opmel [lepuonndeckoil cucTemsl



xumnyeckux snemeHtoB J[. M. Menneneesa. Ilepuonbl u rpynmbl. OUHMYECKAN CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJIAa U TPYMIIBI AIIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX suep. HM3orombl. Onexktponsl. CTpoeHHE
AIEKTPOHHBIX 000JI04eK aTOMOB mepBbiX 20 xumuuyeckux saeMeHToB [lepuoauueckoit
cuctemsl JI. 1. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO JIEMEHTA II0 €T0 IMOJI0KEHUIO
B [Iepuoguyeckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTM  M3MEHEHUA  pajdyca  aTOMOB  XMMHYECKMX  AJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAaM.

3nauenue llepmoamueckoro 3akoHa u llepmogmyeckoil CUCTEMBI XHUMHUYECKHUX
3JIEMEHTOB IS pa3BUTHUS HAyKU U npakTuku. /. 1. MenneneeB — yu€HbIN U rpakIaHUH.

Xumuueckass  cBsi3b.  KoBajieHTHass ~ (@mOJjsipHass W HEMOJsApHAsi)  CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHCJICHUS U BOCCTAHOBJEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydyeHre oOpasloB BELIECTB METAJJIOB U HEMETANIOB, B3aMMOJACHCTBUE THIPOKCHIA
[IMHKA C pacCTBOpPaMU KUCJIOT U IEJI0YEN, MPOBEAECHUE OMBITOB, UIUTIOCTPUPYIOIIUX TPUMEPHI
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakiui  (TOpEeHHe,  peakuuu  pas3ioKeHus,
COCIMHEHHS ).

Mesrcnpeomemmnuwie ceaszu

Peanuzanusa MeXNpeOMETHBIX CBSi3eél MpU M3y4YeHMH XUMHUM B 8§  Kjacce
OCYIIECTBIISIETCS] Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U
MOHATHUM, SBIBIIOIIMXCS CUCTEMHBIMHU ISl OTAEJIBHBIX IPEAMETOB E€CTECTBEHHO-HAaYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-HAYYHbIC TMOHSATHUS: HAy4YHBIA (akT, TUMOTE3a, TEOPHs, 3aKOH,
aHanM3, CHUHTE3, KiIaccu(ukanus, TMEepUOANYHOCTh, HAOIOJIEHUe, OSKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

@dusuka: marepus, aTroM, O3JEKTPOH, IIPOTOH, HEUTPOH, WOH, HYKIIHJ, HW3OTOIBI,
PaANOaKTHBHOCTh, MOJIEKYJA, DJECKTPUUYECKUN 3apsl, BEUIECTBO, TE€NIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, ra3, GU3NUeCKHe BEITUINHBI, €IMHUIIBI U3MEPEHUS, KOCMOC, TIIAHETHI,
3BE3161, CoHIIE.

buonorus: horocunres, apixanue, onocdepa.

I'eorpadusi: armocdepa, rtuapocdepa, MUHEpAIbl, TOPHBIE TOPOMBI, IMOJIE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMSI MPOTrpaMMbl OCHOBHOI'O OOIIEro oO0pa3oBaHUs
JNOCTUTAIOTCA B XoAe OOydeHuss XUMHUM B €IUHCTBE Y4eOHOM U BOCIHUTATEIbHOU
NESATeIbHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMH U
JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTAMH, MPUHATHIMA B OOIECTBE MpaBUJIaMU U HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOTO3HAHUSI, CAMOPA3BUTHUSI U COLMATM3AIUN
0o0y4Jaromuxcs.

JIn4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUM M PACIIMPEHUE ONBITA JEATEILHOCTU Ha €€
OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpuoTH4YeCKOro BOCIMTAHUSA .

[EHHOCTHOTO OTHOILICHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAy4YHOMY HACJICIUIO, TTOHUMAHHS 3HAYCHUS XUMHYECKON HayKH B JKU3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTH BIIJIETh IOCTOBEPHON MH(POpMAITHEH O TIEPEAOBBIX JOCTHKEHUSIX U
OTKPBITHSIX MUPOBOM M OTEUECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2)rpaxaaHCcKOro BOCIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOPMAax MU MpaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHBE,  KOMMYHHMKATUBHONW  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIEIOBATENBCKOM, TBOPUYECKOM M APYTUX BHUAAX ACSATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOW NEATENbHOCTH TMPHU BBITOJIHEHUH y4eOHBIX, MO3HABATEIbHBIX
3a/lay, BBIIOJIHEHUH XUMHYECKHUX OKCIEPUMEHTOB, CO3JAaHUM YYE€OHBIX IPOEKTOB,
CTpeMJICHHS K B3aUMOIIOHMMAHHWI0O M B3aWMOIIOMOINM B TMpolecce ITOW ydeOHOU
NEATEIbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJACHUE U MOCTYNKH CBOMX TOBAapUIIEH C
NO3ULIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHUSI TIOCIIEICTBUI MTOCTYIKOB;

3)IIeHHOCTH HAYYHOI 0 MO3HAHUS

MUPOBO33PEHUYECKHE TIPEACTABICHUS O BEUIECTBE M XUMHUYECKOW peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABISIOLIME OCHOBY IS
MOHUMAaHUSl CYIIHOCTH HAay4YHOM KapTUHBI MHpa, TMpEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJABI, B3aUMOCBA3SX YEJIOBEKA C IMPUPOAHOM CpEIOH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHbIE MOTHBBI, HANPaBJICHHbIC Ha IMOJYyYEHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOMUMbIE ISI OOBSICHEHUS HAOIIOAAeMBIX TPOIECCOB W SBICHUMN, MO3HABATEIHHOM,
MHOOPMAITMOHHOW W YHMTATEIhCKOW KYJIBTYpPHI, B TOM YHCJIE HABBIKOB CaMOCTOSTEIHLHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CHPABOYHOM JIUTEPATypOM, NOCTYHNHBIMH TEXHUYECKHUMU
cpeAcTBaMH MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYUYEHUIO U MO3HAHUIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
CaMOOOpa30BaHUIO, TMPOEKTHOM W UCCIEAOBATEIbCKOW JEATENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0y4Y€HUs B aJIbHEHIIEM;

4)(popMUpPOBAHUA KYJbTYPbI 310POBbS:



OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIA 00pa3 >KU3HU, OCO3HAHUE MOCJIECACTBUNA U HEMPUSITHE BPEIHBIX
MPUBBIYEK (YHOTPEOIECHHS aJIKOroJisl, HAPKOTHUKOB, KYpEHHs), HEOOXOAMMOCTH COOIOACHUS
npaBuil 0E30MaCHOCTU MPHU OOpalleHUH C XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peabHOU
KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K NPAKTUUYECKOMY H3Yy4YeHUI0 Tpodeccuid U Tpyaa pa3iudHOro poja,
yBaXEHUE K TPYAYy W pe3yjbTaTaM TPYAOBOM IEATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE
MPUMEHEHUST TPEAMETHBIX 3HAHWUH 110 XWMHH, OCO3HAHHBIH BBHIOOD WHIMBHUIYAJIHHOM
TPAEKTOPUU TPOJIOTKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XHMHWH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, ycmemHoi mnpodeccroHambHON
NEATeIbHOCTH W Pa3BUTUS HEOOXOAUMBIX YMEHUM, TOTOBHOCTH aJanTHUPOBATHCS B
npodeccuoHaIbHOM Cpejie;

6)3K0J10TUYeCKOr0 BOCTIUTAHMS:

AKOJIOTUYECKHU IIeJIECOO0pa3HOe OTHOIIEGHHWE K TMPHUPOJIC€ KaK HCTOYHMUKY >KHU3HU Ha
3emiie, OCHOBE €€ CYIeCTBOBaHMsI, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO M 0€30mMacHOro odpasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3UUECKOMY U TCHXUUYECKOMY
3I0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOICHUS TIPaBUil 0€30MacHOTO MOBECHUS MpU padboTe
C BEIIIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTFOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, MOJyYaeMble MPU U3YUYEHUU XUMHH, JJIS pelIeHUs
3a/lay, CBS3aHHBIX C OKpYXKaWIIEeW TMPUPOIHON CpenoH, MJig TOBBIIICHUS YpPOBHA
HKOJIOTUYECKON KYJIbTYPhl, OCO3HAHHUS TI00ATBHOTO XapaKTepa PKOJOTHUUECKUX MpodiieM U
nyTel MX peleHus MOCPEACTBOM METOJOB XMMHUHM, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBATHCSI UM B TIO3HABATEIbHOM, KOMMYHUKATUBHOMN M COLIMANILHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe MerampenMeTHBIX pe3yJdbTaTOB BBIACISIOT 3HAYMMbIC ISl (POPMUPOBAHUS
MHUPOBO33pEHUSI OOIIEHAYyYHbIE TOHATUSA (3aKOH, TEOpHsl, NPUHIHUI, THUIOTE3a, (QakxT,
CUCTEMa, TPOLIECC, SKCIEPUMEHT M JIPYroe.), KOTOPhIE HCIIOJIBb3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MpPEIMETaxX W IIO3BOJISIOT Ha OCHOBE 3HAHWUU M3 ATUX TMPEIMETOB
dbopMuUpOBaTh TPEACTABICHUE O IETOCTHOW HAyYHOW KapTUHE MHpA, U YHUBEPCAIbHbBIC
yuyeOHble JeWcTBUS (TIO3HaBaTeIbHBIE, KOMMYHHUKATHUBHBIE, PETYJIATHBHBIC), KOTOpHIC
oOecrieuynBalOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YICOHOM IS TCIIHHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue aAecTBUA:

YMEHHUSI HCTOJb30BaTh MPHUEMBI JIOTHYECKOTO MBINIJICHUSI TPU OCBOCHUU 3HAHUM:
pacKphIBaTh CMBICII XWMHUYECKUX TMOHSATUH (BBIACNATh WX XapakTEPHbIC MPU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C JAPYTUMH TIOHATHSIMH), WCIONB30BATh TMOHSATUS IS
OOBSICHCHHUS OTACIBbHBIX (AKTOB W SBJICHUM, BBIOMpPATh OCHOBAHUS W KPUTCPUH IS
KJIacCU(DUKAITMU XUMHUYECKUX BEIIECTB M XUMUYCCKUX PEAKIINHA, YCTAHABINBATH MPUIUHHO-
CJIC/ICTBEHHBIEC CBSI3U MEXKJYy OOBEKTaMU HM3YyUYEHHS, CTPOUTH JIOTMUYECKUE PaACCYkKIACHUS
(MHIYKTUBHBIC, EAYKTHBHBIC, TT0 AHAJIIOTHH ), IEIaTh BHIBOBI U 3aKITIOYCHMUS;



YMEHUE TPUMEHATH B MPOIECCE TMO3HAHUS MTOHATUS (MPEIMETHBIE U METANPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMbI€ B XUMHH, NMPEOOPA30BHIBATH IMIUPOKO
MPUMEHSIEMbIE B XUMHUU MOJICJIbHbIC TPEACTABICHUS — XUMUYECKUH 3HaK (CUMBOJ
AJIEMEHTa), XUMUueckas (GopMmyia U YpaBHEHHE XUMHUYECKOW pEaKIUu — TIpHU PEIICHUU
y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YYETOM 3TUX MOJICIbHBIX MPEJICTABICHUI BBIABISATH U
XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3y4a€MbIX O0BEKTOB — XUMHUUYECKUX BEILIECTB U
XUMHUYECKUX PEaKIi, BBISABISTH 00IME 3aKOHOMEPHOCTH, MIPUUNHHO-CJICJCTBEHHBIC CBS3U
Y TIPOTUBOPEUMSI B U3yUaeMbIX MPOIIECCax U SIBIICHUSIX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

yYMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIC BONPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHMS, a
TAaK)K€ B KAdeCTBE OCHOBBI JjIsi (hOPMHUPOBAHHUSI THUIOTE3bI IO TNPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

npuoOpeTeHNne OMbITa MO TJIAHUPOBAHUIO, OPTAHU3AIMHU U MPOBEACHUIO YUYEHUUECKUX
HKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 32 XOJI0M IPOLIecca, CAaMOCTOSTENbHO MPOTHO3UPOBATH
ero pe3ynaprar, GopMyaupoBaTh OOOOIIEHHS M BBIBOJALI IO pe3yjibTaTaM MPOBEAEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIIATH OTYET O MPOJIEIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, aHATU3UPOBATH W HMHTEPIPETUPOBATh MHOOPMAILIMIO Pa3IMUYHBIX
BUJIOB U (DOpM MpecTaBiIeHUs], TIOJyIaeMyI0 U3 Pa3HbIX UCTOUYHHKOB (HAYYHO-TIOMYJISIpHAS
JTUTEepaTypa XUMHYECKOTO COJAEp>KaHMs, CIpaBOuYHbIe MocoOus, pecypchl HMHTepHera),
KPUTHUYECKHU OLICHUBATh MPOTUBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHE MPUMEHSTh Pa3IMYHbIe METObI U 3aIIPOCHI MPHU MTOUCKE U 0TOOpEe UHPOpMaLIUU
U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOAUMBIX JJIs BBIMOJTHEHUS! YU€OHBIX M TTO3HABATEIbHBIX
3a/lady  ONpeAeNEHHOTO THUMa, MpUOOpeTeHrne ombiTa B  O0JACTH  HCIOIB30BAHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUW, OBJAJCHUE KYJIbTYpOM aKTHBHOIO
UCIIOJIb30BAHUS PA3JTMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOATEIHHO BHIOUPATh ONTHUMAIbHYIO
dbopMy mpeacTaBieHUs UHPOPMAIMU U WIUTIOCTPUPOBATH PEIIAEMbIE 3a/a4l HECIIOKHBIMH
cXeMaMu, JuarpaMMaMu, IpyruMu ¢hopmMaMu rpad)uKu U UX KOMOWHAIIUSIMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B IpoIlecce YUeOHON M MCCIIEeI0BATEIHCKOM
JESATENBbHOCTH WHGOPMAIMIO O BIUSHUUA TPOMBIIUIEHHOCTH, CEIhCKOTO XO3SCTBA U
TPaHCIOPTa HA COCTOSIHUE OKPY’KArOIIEH TPUPOTHON CPEBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

YMEHHUs 3a/laBaTh BOINpPOCH (B XoAe Auaiora W (WIM) OMCKYCCHUU) IO CYIIECTBY
oOcyx/maeMoi Tembl, (OPMYIHPOBATH CBOW MPEIOKEHUS OTHOCUTEIHHO BBITIOJTHCHUS
NPEIOKEHHON 3a/1a4u;

YMEHHUS TPEACTABISATh IMOJIYyYECHHbIE PE3yJbTaThl IMO3HABATEIBbHOW JIESITENIBHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PEe3yJbTaTOB BBIMNOJHEHUS
XAMHYECKOTO OKCTIEpUMEHTa (J1aopaTOpHOTO OmbITa, JabopaTopHOW pPabOTHI  TIO
HCCIIEIOBAHUIO CBOMCTB BELIECTB, YYEOHOTO MPOEKTA);

yMEHHUSI y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOMU
U HCCIIEIOBATEIIbCKON NEATeNIbHOCTA MpPH PEIICHUH BO3HUKAIOUIUMX MMPOOJieM Ha OCHOBE
yu€Ta OOIIMX HHTEPECOB U COTJIACOBaHMS MNO3UIMUA (0OCyXkaeHus, OOMEH MHEHUSIMH,



«MO3TOBbI€ IITYPMbD», KOOPAUHALMS COBMECTHBIX JIEWCTBUM, ONpPENEIECHUE KPUTEPHUEB IO
OLICHKE KayeCTBa BBIIIOJHEHHON paOOThI U JPYTHE).

PeryisiTuBHbIC YHHBepcaJIbHbIEe YUeOHbIE IeficCTBUS:

YMEHUE  CaMOCTOATEIbHO  ONpEAENsATh  UEeNH  JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATb M TNpPU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
JeSATENbHOCTh, BBIOMpaTh Haubonee 3(PPexkTuBHbIE CNOCOOBI pEIICHHUs YYEeOHBIX H
MO3HABATEBHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIATh WM KOPPEKTUPOBATH MPEJIOAKEHHBIH
QITOPUTM JIEUCTBUI NPHU BBINOJHEHUU 3aJaHUN C YYETOM IMOJYyYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLEHUBATH COOTBETCTBHUE MOJYYEHHOTO
pe3ynbTaTta 3asBJICHHON I1ENM, YMEHUE WHCIONb30BaTh W aHAJU3UPOBATh KOHTEKCTHI,
npeiaraemMbie B yCIOBUM 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTE€IBHOTO COAEp>KaHUs,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabodeil NporpamMmoil, BBIICISIOT: OCBOCHHBIC
oOy4JaromMMHCS HAay4YHble 3HAHMS, YMEHHUS U CIOCOOBI NEUCTBHM, crienuduueckue s
npeIMeTHON o0nacTu «XUMUs», BUIIBI JIEATEIIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHMS, €T0
UHTEpIIpEeTalui, MpeoOpa30BaHUI0O W MPUMEHEHUI0 B PA3JIMYHBIX Y4YEOHBIX W HOBBIX
CUTYalUsX.

K xoniy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yibTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh COPMHUPOBAHHOCTH Yy 00YUAIOITUXCSI YMEHUIA:

. pPacKpbIBaTh CMBICH OCHOBHBIX XUMHWYECKUX TMOHSTHI: aToM, MOJEKYyIa,
XUMUYECKUI 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOpOAHAs W
HEOJHOpPOAHAs), BAJIEHTHOCTb, OTHOCUTENIbHAsE aTOMHAasT M MOJEKyJIspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBasl 10 XUMHYECKOTO 3JIEMEHTa B
COEIMHEHUH, MOJISIPHBIM 00BEM, OKCH]I, KHCJIOTA, OCHOBaHHUE, COJlb,
AIEKTPOOTPULIATETTLHOCTh, CTENCHb OKHUCJICHHS, XMMHUYECKas peakius, Kiaccuukanms
peaKIuii: peakuuu COEIUHEHMS, PEAKIUU pPa3JIOKEHUs, PEaKUUU 3aMEIICHHS, PEaKUHUH
oOMeHa, 9K30- W DHJIOTEPMHUUYECKHE PEaKIMH, TEIIOBOW 3 (EeKT peakiuu, SApO aTroMma,
AJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, panyC aToMa, XMMHYECKas CBSI3b, MOJISIpHAS
U HEMOJSIpHasi KOBAJEHTHAs CBSA3b, MOHHASA CBSA3b, MOH, KATHOH, AaHUOH, pacTBOp, MaccoBas
J10JIs1 BenlecTBa (MPOLIEHTHAs KOHIEHTPAIUs) B paCTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX NOHATHI W MPUMEHSTH
9T MOHATHSA IIPU ONMCAHUH BEIIECTB U X MTPEBPALLECHU;

. UCMOJIb30BaTh XMMHUECKYIO CHUMBOJMKY JJII COCTaBICHUS (OPMYJ BELIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

. ONpENENATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEAUHEHMSX,
CTETIEHb OKHCIICHHS 3JIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
orpenenEéHHOMY KJIacCy COeAMHEHUN 1o (popMyrnaM, BUJ XUMUYECKOM CBSI3U (KOBAJICHTHAS U
WOHHAs1) B HEOPIraHMYECKUX COCANHEHUSX;

. packpeiBath cMmbica  Ilepuogmueckoro 3akona J[. M. Menngeneesa:
JE€MOHCTPUPOBATh [MOHUMAHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
AJIEMEHTOB OT WX MojioxeHus B llepuoamdeckoil cucreme, 3aKOHOB COXPAHEHHUS! MacChl
BEILECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOI'O YYEHMS, 3aKOHa ABOrapo;



. OMKCHIBATh U XapaKTepu3oBaTh TaOMuuHyto ¢opmy lleproauueckoil cuctemsl
XUMHYECKUX JJIEMEHTOB: pa3jinyaTh NOHATHS «JaBHas mnoarpynmna (A-rpynmna)» u
«moboynass mnonarpynmna (b-rpynma)», wmanbie W OOJBIIME MEPUOABI, COOTHOCUTH
o00O3HaueHusi, KoTopble HMetoTcss B Tabnuue «llepuoamueckas cucreMa XUMHYECKHX
aneMeHToB [[. M. MeHneneeBa» ¢ UYMCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AIIEMEHTOB (COCTaB U 3apsij s1pa, 00llee YUCIIO IEKTPOHOB U pacCTpeIeeHHe
UX T10 3JIEKTPOHHBIM CJIOSIM);

. KJacCu(UIUPOBATh XMMUYECKHE JJIIEMEHThl, HEOpraHMYEeCKUE BEIlECTBa,
XUMHYECKUE peakuuu (0 YUCIY M COCTaBy Y4YaCTBYIOIIMX B pEaKIMH BELIECTB, IIO
TEIIOBOMY 3P (DEKTY);

. XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XWMHYECKHE CBOWCTBA BEILIECTB
pa3IUYHBIX KJIACCOB, MOJATBEpXKAas OMUCAaHUE NpPUMEPaMH MOJEKYISPHbIX YypaBHEHUN
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMIA;

U IMPOTHO3NUPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa, BO3MOKHOCTHU NIPOTCKAHUA XUMHUYICCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,
U BbIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJLIPHYHO W MOJEIPHYHO MACChl BCHICCTB,

MAaCCOBYIO JOJIIO XUMHYCCKOI'O JJICMCHTA II0 (1)OpMyJ'IC COCAMHCHUA, MACCOBYIO OOJIXO
BCUICCTBA B PaCTBOPC, IIPOBOAUTD paC‘{éTBI 10 YpaBHCHUIO XUMHYECKOU PCaKIM;

. PUMEHATh OCHOBHBIE OIEpPallUd MBICIUTEIBHON JEATCIbHOCTH — aHAIW3 |
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTU3allulo, KiIacCU(UKAIINIO, BBISBICHHE
NPUYMHHO-CIICICTBEHHBIX CBS3€d — JUISi M3Yy4YCHUS CBONCTB BEIIECTB U XHUMHUYECKHUX
peakuuii, eCTECTBEHHO-HAy4YHble METOJbl T[O3HAaHMS — HaAONIOJICHHE, W3MEpEeHue,
MOJIETUPOBAHKE, SKCIIEPUMEHT (peasIbHbIN U MBICICHHBIH);

o CJIeIOBaTh TMpaBWJaM TMOJb30BAHMS XUMHUYECKOM MOCyI0W MU J1ab0opaTopHBIM

o0opyZOBaHMEM, a TaKXe TMpaBuUjaM oOOpalleHus C BEIIeCTBAMHU B COOTBETCTBUHU C
UHCTPYKIMSIMU TIO0 BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMUUYECKHX OIBITOB MO MOJYYEHHUIO U
coOupaHuIo ra3000pa3HBIX BEHIECTB (BOJAOPOIAa U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHON MACCOBOW JOJIEd PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W IPOBOAUTH
XUMUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C IOMOUIBIO
UHIUKATOPOB (JTakMyc, heHomdTaenH, METUIIOpaHXK U JIpyTHe).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Ne KoanuectBo 4yacos DJIEeKTPOHHbIE
. HanmeHoBaHMe pa3jeioB U TeM NPOrpaMMbI (uu¢pposrIe)
n/m Bcero Ko;npo.m)m,le HpﬁaKanecmle 06pa3oBaTETbHbIC
padoTsbI padoThI pecypesI
Pa3nea 1.IlepBoHayabHble XMMHYECKHE TIOHATHS
11 XuMus — BakHast 00J71aCTh €CTECTBO3ZHAHUS H MMPAKTHICCKON 5 5 bubnuorexa [JOK
] JeSITEIbHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c
bubmmoreka [{OK
1.2 BemecTBa u XuMH4eCKHE peakuuu 15 1 https://m.edsoo. ru/7f41837¢
Wroro mo pazueny 20
Paspnen 2.BaxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BELEeCTB
bu6moreka [IOK
2.1 Bosayx. Kucnopon. [Tonarue 06 okcumax 6 https://m. edsoo.ru/7f41837c
bu6moreka [IOK
2.2 Bonopona.ITonstie o KMUCIOTax U COMSIX 8 1 https://m. edsoo,ru/7f41837c
bu6mmoreka [IOK
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHUSAX 5 1 1 https://m. edso0.ru/7f41837c
N bubmuorexa [JOK
2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSTMHEHUIN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pasznen 3.Ilepuoauueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 3jeMeHToB /. U. MenaeneeBa. CtpoeHue aToMoB. XUMHYeCKAasi

cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbLHBIE PC€AKIIMH

31 [Tepunoanueckuii 3akoH u [lepuoandeckas cucTeMa XUMHYECKHX 7 bu6mmoreka [JOK
anementoB JI. 1. MenpaeneeBa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
39 Xumnyeckas cBg3b. OKHUCINTEILHO-BOCCTAHOBUTEILHEIE 8 1 bu6mmoreka [JOK
peakuu https://m.edsoo.ru/7f41837c
Hroro mo paszery 15 T
PesepBHOE Bpems 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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IHOYPOYHOE IIVTAHUPOBAHHUE
8 KIIACC

N KoaunuyecTBo 4acoB 3ﬂeKTp0HHble Hcnoap3oBanue
- /;1 Tema ypoka B Kontpo pakTn mﬂ::;lnﬂ uudposbIie obopynoBaHus
cero JbHBIE yeCcKHue y Oﬁpa3OBaTeJII)HI)Ie (TO‘lKa pOCTa)
padoThI padoThI pecypchl
[Ipenmer xumuu. Poss xumMun B )KU3HU bubmmoreka [{OK
1 1 03.09.2024
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
9 HOHs[THeU 0 METO/1aX MO3HAHUS B XHMHUU. 1 04.09 2024 bubmmoreka [{OK
BBoanslit nHCTpYyKTa) 1o Th. https://m.edsoo.ru/ff0d227e
[Tpaktuueckast padota Ne 1 «IIpaBwia paboTh JlaGopaTopHbIii
3 B JIaOOPATOPHH U MPUEMEBI OOpaIlleHHS C 1 1 10.09.2024 brbmorexa [OK Habo
paTop P pat A https://m.edsoo.ru/ff0d23dc P
1a00paTOPHBIM 000PYTI0OBAHUEM))
4 YucTele BemecTBa j/I cmecu. CriocoObr 1 11.09.2024 bubnuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padota Ne 2 «PazneneHue Jatuuk
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 1 17.09.2024 bubmorexa [TOK ANIEKTPOIPOBOIHO
PuMEp P A https://m.edsoo.ru/ff0d28c8 POPOBOA
COJIH)» cty; natuuk pH
bu6mmoreka [JOK
6 A 1 28.09.2024
TOMET 1 MOTISKYTIBL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 93.09.2024 bubmuoreka [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 I1 1 27.09.2024
POCTHIC 1 CIIOKHBIC Bemectsa https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
9 A - 1 30.09.2024
TOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 04.10.2024 bubmuoreka [JOK

Xumnueckas popmyina. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae
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XUMHWYCCKHUX JJICMCHTOB

11 OTHOcUTENbHAs aTOMHAs Macca. 07.10.2024 bub6mmoreka [{OK
OTHOCHUTENIFHAS MOJIEKYIISIPHAs Macca o https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B 11.10.2024 bu6mmoreka [{OK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
KonnuectBo BemecTBa. Mosb. MossipHast bubnuotexa [JOK
13 macca 14.10.2024 https://m.edsoo.ru/ff0d5230
14 DOu3NYeCKre U XUMUYECKHE SIBIICHHUS. 18.10.2024 bubmmoreka [{OK
XuMHU4YECcKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku n yc.]'IOBI/Ifi IIPOTEKaHUs 91.10.2024 bubnuoreka [JOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MAaCChl BEIECTB. 95 10.2024 bubnuorexa [JOK
XHAMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koandecTBa, MacChl BeHjeCTBa 28.10.2024 bubnuorexa [JOK
M0 YPaBHEHUSIM XUMHUUYECKUX PEaKIIH https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuaecknx peakiuii
18 (coenuHEHMS, pa3JIOKEHUS, 3aMEIICHHUS 01.11.2024 Bubmmorexa [IOK
A P ’ - ’ o https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi- Bu6 LOK
nonmoTeka
19 . 0606 04.11.2024
SHIMIIIOTEICT © HuleHHe " https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponsnas padora Nel mo teme 08.11.2024 bubnuoreka [JOK
«BelllecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo — 3JIEMEHT U TIPOCTOE Beﬂy:cmo 11.11.2024 bubmorexa HOK
poA P B ' o https://m.edsoo.ru/ff0d448e
O30H
29 du3nyecKre 1 XUMUYECKHEe CBOMCTBA 15.11.2024 bubmuoreka [JOK

KHCJIOpOda (peaKI_[I/II/I OKHCJICHHA, ropeHHe).

https://m.edsoo.ru/ff0d4614
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ITonsaTue 00 oxkcumax

Croco0bl MOJTy4eHUs KHCI0POoaa B

bu6mmoreka [IOK
2 . 18.11.2024
3 abopaTopruH U MIPOMBIIIIICHHOCTH 8 0 httos://m.edsoo.ru/ff0d497a
[IpumeHeHue kucnopoaa
TemoBoit 3 (heKkT XUMHIECKON peaKInH,
24 MMOHATHE O TEPMOXUMHUYCCKOM ypaBHCHUHU 22.11.2024 bubmorera [JOK
p P ’ o https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHUX PEaAKIIHIX
Tonnuso (HeTh, Yrojab U METaH).
25 3arpsi3HeHHe BO3/yXa, CIIOCOOBI ero 25.11.2024 bubmmorexa [OK
’ o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[IpakTueckas padora Ne 3 o Teme JlaBoparopHsblit
26 «[Tony4yeHne u coOnpaHue KHUCIOpoaa 29.11.2024 Bubamorexa [IOK Ha00
yi - p poaa, T https://m.edsoo.ru/ff0d4ae2 p
W3YYCHHE er0 CBOMCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. 02.12.2024 bu6moreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKnue U XMMUYECKHUE CBOMCTBA 06.12.2024 bubnuorexa [JOK
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1 09.12.2024
OIUITHE O KHCIOTax 1 colx https://m.edsoo.ru/ff0d50d2
30 Crioco0bl MosTy4eHus BOAOPO/Ia B 13.12.2024 bubnuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTueckas pabota Ne 4 o Teme JlaboparopHsbrit
31 «ITonmyuenue u cobupanue BoIOPoIa 16.12.2024 bubmmorexa [JOK Habo
i _ p Aopoaa, T https://m.edsoo.ru/ff0d4f42 p
W3YUYEHHE €ro CBOWCTBY
. N bubmuoreka [JOK
32 MonsipHblil 00bEM ra3oB. 3akoH ABOTaIpo 20.12.2024 httos://m.edsoo.ru/ffod542e
33 Breruucnenus 00b€Ma, KOJMYECTBA BEIIESCTBA 93.12.2024 bubmuoreka [JOK

rasa 1o €ro u3BCCTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ff0d55a0
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BEIIECTBA I 00BEMY

Brruncnenus 006EMOB ra30B M0 YpaBHEHHIO

.. bubnuorexa [JOK
4 27.12.2024
3 peakiuu He} OCHOBE 3aKOHa 00BbEMHBIX 0 httos://m.edsoo.ru/ff0d5708
OTHOIIICHHI Ta30B
. bubnuorexa [JOK
) 12.2024
35 W3UYECKUE U XUMHUYECKHAE CBOMCTBA BOJIBI 30 0 httos://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 13.01.2025 bubnuotexa [JOK
WHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputTens. HacbllieHHbIE U
37 HEHACHIIIIEHHBIE PacTBOPHL. MaccoBast 10 17.01.2025 bubmorexa HOK
B P PEL s o https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTueckas padora Ne 5 o Teme JlaboparopHsbrit
38 «[IpurorosieHue pacTBOPOB C ONPEAEITEHHON 20.01.2025 bubamorera LOK Ha0o
P N . P p pedl o https://m.edsoo.ru/ff0d5eba P
MaccoBOM JI0JIeil paCTBOPEHHOTO BEILIECTBAY
39 KontponpHas padota Ne2 o teme 94.01.2025 bubnuoreka [IOK
«Kucnopoa. Bomopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, 97 01.2025 bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHYECKUE CBOMCTBA Eu6 10K
nonmoTexa
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 31.01.2025 httos://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIaccuuKaius, 03.02.2025 bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquI/Ive Y XMMHUYECKHE CBOMCTBA 07.02.2025 bubnuorexa [IOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduxarus, 10.02.2025 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMHU4YECKHE CBOMCTBA KUCIIOT 14.02.2025 | bubmuotexa LJOK
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Conu (cpennue): HOMEHKIIATypa, CIoCOObI

bubnuoreka [IOK

46 & 17.02.2025 | https://m.edsoo.ru/00ad947
MOJTyYEHUS, XAMUYECKUE CBOMCTBA 4
[Ipaktudeckas padora Ne 6. Pemenue JlaGopaTopHbIii
IKCMEPUMEHTATBHBIX 33124 110 TEME bubmorexa HOK Habo
47 p A 21.02.2025 https://m.edsoo.ru/00ad9b7 P
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX c
COCJTMHEHUIN» -
I'eneTnyeckas CBSA3b MEXKIY KilaccaMu bubmorera [JOK
48 o . 24.02.2025 | https://m.edsoo.ru/00ad9a5
HEOPTaHUYECKHUX COCTMHCHHIMA 0
bu6moreka [IOK
49 O06o00mmeHne 1 cucTeMaTru3alus 3HaHAN 28.02.2025 | https://m.edsoo.ru/00ad9ch
2
KontponpHas padorta Ne3 o teme bubnuoreka [IOK
50 "OCHOBHBIC KJIACCHI HEOPTaHHYECKUX 03.03.2025 | https://m.edsoo.ru/00ad9el
coequHeHun" a
o [lepBbie MOTBITKA :HaCCH?[HKaHH: 07 03,2005 BuGmiorexa LOK
XUMHUYECKUX 31eMeHTOB. [loHsATHE O Tpymmax .03. httos://m.edsoo.ru/00adgffa
CXOJIHBIX JJIEMEHTOB
[Tepunoanueckuii 3akon u [lepuoandeckas bubnuorexa [JOK
52 cUCTEMa XMMHUYECKUX daemMenToB [, U. 10.03.2025 https://m.edsoo.ru/00ada52
Menpeneena c
bubnuoreka [JOK
53 [leproapl, TPyIIIBI, TIOATPYIIITBI 14.03.2025 | https://m.edsoo.ru/00ada52
c
Crpoenune atoMoB. CocTaB aTOMHBIX SI]1€ bubmotera [JOK
54 p ’ p- 17.03.2025 https://m.edsoo.ru/00ada34

30TONEI

2



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CtpoeHnue 3JIeKTPOHHBIX 000JI0YeK aTOMOB

bubmuoreka [IOK

55 aneMmeHToB llepuoanueckoii cucremsr /1. 1. 21.03.2025 | https://m.edsoo.ru/00ada6b
MenneneeBa c
XapaKTepUCTUKA XUMHUYECKOTO 3JIEMEHTA 110 bubmuoreka [IOK
56 ero noJjioxkeHuto B [lepuoamueckoit cucreme 24.03.2025 | https://m.edsoo.ru/00ada82
J. . Menneneesa 4
3navenue [leproanyueckoro 3aKoHa s
bubmmoreka [{OK
g7 | PaseHTid Haykit u mpakrikit /L. . 28.03.2025 | https://m.edsoo.ru/00ada96
MenneneeB — yd€HBIHM, IEAAror u o
rpakTaHUH
DIJIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuorexa [JOK
58 XHUMHYECKUX 3JIeMeHTOB/ Beepoccuiickas 31.03.2025 | https://m.edsoo.ru/00adaab
HpOBEpOUHas paboTa 8
bu6moreka [IOK
59 HonHas xumu4deckas CBsi3b 04.04.2025 | https://m.edsoo.ru/00adac3
4
bu6moreka [IOK
60 KoBasnieHTHas moyisipHas XaMU4YecKasi CBs3b 07.04.2025 | https://m.edsoo.ru/00adaab
8
bu6mmoreka [JOK
61 KoBasnieHTHas HeMoJIsIpHas XAMUYeCKas CBS3b 11.04.2025 | https://m.edsoo.ru/00adaab
9
bubmuoreka [JOK
62 CrerneHb OKUCIICHUS 05.05.2025 | https://m.edsoo.ru/00adae2
8
bu6mmoreka [JOK
63 OKHUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 12.05.2025 | https://m.edsoo.ru/00adb07
6
64 OKucauTeNn U BOCCTAHOBUTEIIH 16.05.2025 bubmuoreka [JOK



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

https://m.edsoo.ru/00adb07
6

KonTtponsnas padora Ne4 o reme «Ctpoenue

bu6mmorexa [IOK

65 1 19.05.2025 https://m.edsoo.ru/00adb48
aToMa. XUMHAYECKas CBI3b» 6
. bu6mmoreka [{OK
P .
66 C3CPBHBEIM YpOK O606f“eHHe 1 1 23.05.2025 | https://m.edsoo.ru/00adbh33
cucreMaTtni3anda 3HaHNU c
. bubnuorexa [JOK
67 PesepsHbiit ypox. 0606?1 cHme 1 1 26.05.2025 https://m.edsoo.ru/00ad9ch
cucreMaTtni3annia 3HaHNU 2
PesepBHblit ypok. O60011eHE U bubnuoreka [JOK
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

 Xumus: 8- kmacc: 0a30BbIi ypOBEHBb: YYEOHUK; S5-€ U3JaHUE,
nepepaboranHoe, 8 kiacc/ ['abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA

1. Xumus. 8 knacc. KoHTponbHO-U3MEpUTENbHBIE MaTtepuaibl. — M. :
BAKO, 2016. - 96 c.

2. O. C. T'abpuensH, B. I'. KpacHoBa. Xumus. 9 knacc. KonTponbHbie
pabotsl. — M. : JIPODA, 2017. — 80 c.

3. l'abpuensn, O. C. Xumus. 8ximacc.Terpanb nis OLUEHKH KadecTBa
sanut / O. C. Tabpuensn, A. B. Kymmosa. — BEPTUKAJIb. — M.
: Hpoda, 2017. — 112 c.

4. MapmanoBa, I'. JI. Xumus. 8 knacc. I'papuueckue aukrantel. Pabouas
terpaab. — M. : BAKO, 2017. - 80 c.

HOUD®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbI
CETU UHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caidT 11 yautens «S uay Ha
YPOK XUMHUM»

http://him.1september.ru  Enunas xomnekius  1IOP:  Ilpeamernas
KOJIICKITUST «XUMUSD

http://school-collection.edu.ru/collection/chemistry EctectBenHo-
Hay4YHbIC AKCIIEPUMEHTHI: XUMMSL. Komnexmus Poccwuiickoro
o01eo6pa3oBaTeIbHOTO TIOpTaja

http://chem.rusolymp.ru Opranudeckas XUMHS: DJICKTPOHHBIA y4eOHHK
IUJIS. CPEHEHN IIKOJIBI

http://classchem.narod.ru  KouTpen — Xumus s BcexX: y4eOHO-
WH(OPMAITMOHHBIN CalT

http://kontren.narod.ru Marepuansl kapeapsl GU3NISCKON M KOJIOUTHOM
xumun KOXHOTO (eiepaibHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Metoauka oOydeHHS XUMUU: CAWUT
kadeapor xumun HI'TTY
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