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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1Mo XuMuK Ha YpOBHE OCHOBHOTO 00OIIIEro 00pa30BaHUs COCTaBJIEHa Ha OCHOBE TPeOOBaHUHN K
pe3ysbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus,
npenctaBieHHsIx B PI'OC 00O, a Taxke Ha OCHOBE (heaepaibHOM paboueii mporpaMMBbl BOCTIUTAHUS U C
Y9ETOM KOHIICTIIIHH TIPETIOIaBaHUs YICOHOT0 MpeaMeTa « XUMISD B 00pa30BaTeIbHBIX OPTaHU3aIUIX
Poccwuiickoit ®eneparum.

Iporpamma o XuMuu Aa€T NPEICTABICHUE O LIENsX, 00IIeil cTpaTeruy 00yUYeHUsI, BOCIIUTAHHS U PA3BUTHS
00y4aroluxcs cpeIcTBaMK yueOHOro MpeIMeTa, YCTaHaBIMBaeT 00s3aTeNIbHOE PEIMETHOE CO/IepKaHHE,
MpeycMaTprBaeT pacipe/iesieHHe ero 1o KJaccaM U CTPYKTYPHPOBaHHE 110 paszesiaM U TeMaM MPOorpaMMbl 110
XUMHUH, OTIPCACIIACT KOJIMYCCTBCHHBIC U KAYECTBCHHBIC XapaKTCPUCTUKH COACPIKaAHUA, PEKOMEHY EMYTO
IMOCJICA0BATCIIBHOCTD U3YUCHHUA XUMUHA C y‘léTOM MCXKIIPEAMETHBIX U BHY TPUIIPEAMETHBIX CBH3CI71, JIOTUKU
y4eOHOT0 TIpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00YUarOIIMXCsI, OMpeiessieT BO3MOXHOCTH MIpeaMeTa JJis
peanuzanyu TpeOOBaHUH K pe3ysbTaTaM OCBOESHHSI OCHOBHON 00pa30BaTeNIbHOM IPOrpaMMBbl Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a TaKke TpeOOBaHUH K pe3ysbTaTaM 00y4YeHHs XUMUHU Ha YPOBHE LIeNeit
M3yUYeHUS IPEIMETa M OCHOBHBIX BHJIOB YIeOHO-ITO3HABATEIFHOMN ESITEIEHOCTH 00YYaOIIErocs 0 OCBOCHHUIO
y4eOHOTO Co/lep KaHMsI.

3HaHHE XUMUH CITy>KUT OCHOBOM 17151 (POpMUPOBAHUS MUPOBO33PEHIUS 00YUAIOIIETOC, €T0 PEICTABICHUI O
MaTepHaIbHOM €INHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH MPEICTABICHUS O
B3aMMOITPEBPALICHUSIX SHEPTHH M 00 IBOIIIOIIH BEIIECTB B PUPOJE, O Iy TAX PEUICHUS IIT00AIBHBIX TIPOOIIeM
YCTOWMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUIECKOM, TUIIIEBOM 1 IKOJIOTUUECKOM
0e30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHSI.

N3yueHnue xumuu:

CIOCOOCTBYET peai3aiyi BO3MOKHOCTEH [T caMOpa3BUTHUS U POPMUPOBAHUS KYJIBTYPHI INIHOCTH, €€
o0Iel 1 (pyHKIIMOHATBHOW TPAMOTHOCTH;

BHOCHUT BKJIJI B JOPMHUPOBAHNE MBIIUICHUS K TBOPUYECKHUX CIIOCOOHOCTEH 00yJaromuxcsl, HABBIKOB X
CaMOCTOSTEIbHON YIeOHOH NeaTebHOCTH, SKCIICPUMEHTAIIBHBIX U HCCIIE0BATECIbCKAX YMEHHH,
HEOOXOIUMBIX KaK B MTOBCEIHEBHOMH KHU3HMU, TaK U B TPO(PECCHOHATEHON AEATCILHOCTH;

3HAaKOMUT CO CHCL{I/Id)I/IKOﬁ Hay4YHOI'0O MBIIIJICHUS, 3aKJIaAbIBACT OCHOBBI HEJIOCTHOI'O B3TJIAJa HA €JUHCTBO
MpUpOJabl 1 YEJIOBCKA, ABIACTCA OTBETCTBECHHLIM 3TAallOM B (bOpMPIpOBaHI/II/I eCTeCTBeHHO-Hay‘IHOﬁ
T'paMOTHOCTH 06y11a101111/1xc;{;

CHOCO6CTByeT (bOpMI/IpOBaHI/IIO HNEHHOCTHOI'O OTHOUICHHUS K €CTECCTBCHHO-HAYYHbIM 3HAHUAM, K IPUPOAEC, K
YCJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE 06pa303aHHe 06yqafoumxc>1.

JlaHHbIC HAITpaBJICHHUS B 00YYCHUH XUMHUHN 00CCIICUMBAIOTCS CIICIIM(PUKON coAepKaHUs Y4eOHOTO IIpeIMeTa,
KOTOPBIN SBJISICTCS TIEIarOTMIECKY aaTHPOBAHHBIM OTpaKeHHEeM 0a30BOi HAYKH XUMUH Ha OTIPEACIEHHOM
aTane e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00I1IeTO 00pa30BaHHsl OPHEHTUPOBAH HA OCBOCHHUE 00YyUYarOIIUMUCS
CHCTEMBI TIEPBOHAYANBHBIX TIOHATUI XUMHUH, OCHOB HEOPIaHHMYECKOH XMMHHU U HEKOTOPBIX OTAEIBHBIX
3HAYMMBIX MOHATHH OPraHUYECKON XUMHUH.

CTpyKTypa coepanus MPOrpaMMBbI IO XUMHHU C(POPMUPOBAaHA HA OCHOBE CHCTEMHOTO MOAX0/a K e€
nzyueHuro. ConieprkaHue CKIIaIbIBaeTCs U3 CUCTEMBI OHATHH O XUMHUYECKOM JIEMEHTE U BEILECTBE U
CUCTEMEBI MIOHATUH 0 XUMUUECKOH peaknnu. O0e 3TH CUCTEMBI CTPYKTYPHO OpTaHU30BaHBI IO TPUHITHITY
[10CJIEA0BATEILHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTAaBICHUN pa3HOr0 ypOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YICHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,
— Ilepuomudeckoro 3akona JI. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;
— YYEHHsI O CTPOCHUH aTOMa W XUMHUIECKOH CBSI3H;

— MPENCTaBICHUHN 00 3JCKTPOIUTHUYCCKOHN TUCCOIIUAIINY BEIIIECTB B PACTBOPAX.

TeOpCTI/I‘{eCKI/Ie 3HaHUA PACCMATPHUBAIOTCS HA OCHOBC OMITUPUYICCKU MOJTYYCHHBIX U OCMBICJICHHBIX (baKTOB,
PAa3BUBAKOTCH MOCIJICAOBATCILHO OT OAHOTO YPOBHA K APYTOMY, BbIITOJIHAA (bYHKIII/II/I OOBSICHCHHS U



MIPOrHO3UPOBAHUS CBONCTB, CTPOCHHS U BO3MOXKHOCTEH NPAKTUUECKOTO IPUMEHEHUS U IOTYYEHHS
H3Yy4aeMbIX BEILECTB.

OcBoeHHe IPOrpaMMBbI 10 XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO TIPEACTABICHUS O XUMUIECKON
COCTABJISIIOIIEH HAyYHON KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOW ITPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HaHHIO U METOJaM MO3HAaHUA B Hayke. M3ydyeHne XUMHUM MPOUCXOINT C MPUBJICYCHUEM 3HAHUH U3
paHee U3y4EHHBIX YUeOHbIX MpeaMeToB: « OKpyxKaromuid Mup», «buonorus. 5—7 kinacce» u «Puzuka. 7
KJIace».

[Ipu M3ydeHnN XUMUH IPOUCXOAUT (POPMHUPOBAHIE 3HAHUN OCHOB XUMHIECKOH HAYKH KaK 00IacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM AEATEIHHOCTH YeJIOBeKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHPOBOH KyJIbTYpHI. 3aaya yaeOHOTO IIpeIMeTa COCTOUT B (DOPMHUPOBAHIH CHCTEMBI XHMUUECKUX 3HAHUH —
BaXHEHIUX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX ITOJIOKEHHUH, JOCTYITHBIX 0000IICHIIA
MHPOBO33PEHIECCKOT0 XapaKTepa, S3bIKa HAYKH, B IPUOOIICHUN K HAYYHBIM METO/IaM MTO3HAHUS IIPU H3Y4IECHUH
BEIIECTB U XUMHIECKUX PEaKIiid, B YOPMUPOBAHUN M PA3BUTUH [I03HABATEIHHBIX YMECHUI U UX IPUMEHCHUN
B y4eOHO-TI03HABATEIFHOM 1 YIeOHO-HUCCIIEIOBATEILCKON IESTETPHOCTH, OCBOCHUH MIPABUII 0€3011acHOTO
oOpallieHusl ¢ BEIIECTBAMH B MOBCETHEBHON JKU3HHU.

HpI/I HU3YyUCHHUH XMMUH Ha YPOBHC OCHOBHOI'O 0611161"0 O6pa3OBaHI/I$[ Ba’XHOC 3HAYCHHUC HpI/IO6pCJ'H/I TaKHUC LCIIH,
KaK:

— (opMHpOBaHNE HHTEIIICKTYAIFHO Pa3BUTOH JINIHOCTH, TOTOBON K caMO00Pa30BaHMUIO, COTPYIHIYCCTRY,
CaMOCTOSTEIEHOMY TIPUHSTHIO PEIICHHUH, CIOCOOHOM aIalTHPOBATHCS K OBICTPO MEHSIOIIIMMCSI Y CIIOBUSIM
JKU3HUY;

— HaIpaBJICHHOCTh O0YYCHHUS Ha CHCTEMATHIECKOE MPUOOIICHNE 00YUYArOIUXCS K CAMOCTOSATEIIBHOM
MO3HABATEILHOMN IEATEILHOCTH, HAYYHBIM METO/IaM TO3HAHUS, (POPMUPYIOIIHM MOTHBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUU,

— obecrieueHne YCIOBHH, CIOCOOCTBYIONINX MPHOOPETCHHIO O0YHAIOIIMMHUCS OITBITa Pa3HOOOpa3HOMH
JeSITEIEHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITCTEHIHI), UMEFOIITIX
YVHHUBEPCAIbHOE 3HAYCHUE [UTS PA3IHIHBIX BHIOB ACATCIFHOCTH;

— (hopmupoBaHue 00I11IeH (PYHKIIMOHATBHONW U €CTECTBEHHO-HAYYHOM IPAMOTHOCTH, B TOM YHUCJIC YMEHHUI
OOBSCHATH U OLICHUBATD SBIICHUS OKPY>KAIOIIETr0 MUPA, UCIIOJIb3YS 3HAHUSI M OTIBIT, IOJMYYCHHBIC TIPH
HU3YYCHUH XUMUH, IPUMEHSATH UX TPH PEIICHUH MIPOOJIEM B IIOBCETHEBHOM )KM3HH U TPYJIOBOH JIEATEILHOCTH;

— (bOpMHpOBaHI/Ie y o6y!{afo1u1/1xc;1 TYMaHHUCTUYCCKHUX 0THOHI€HI/II7[, IMOHUMAaHUA HECHHOCTU XUMHUYCCKUX
3HAHUU JJIs BI)Ipa6OTKI/I OKOJIOTHYCCKHU uenecoo6pa3H0ro MNOBCACHUS B 6I)ITy n prI[OBOfI ACATCIIBHOCTH B
HEJIAX COXpaHCHU CBOCTO 340POBbA U 0pr>1<a10mef/'1 HpHpOZ[HOﬁ CpEabl;

— pa3BUTHE MOTHBAIMK K 00yJEHHIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHHUIO HA OCHOBE
YCBOCHUS O0IEYETIOBEYSCKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HMIIS U HAITPABICHHOCTH
JTbHEHUIIIEro 00y YCHHUSI.

OO0111e€e YMCIIO YaCOB, OTBEAEHHBIX IS M3YUYCHHUsI XMMUHU Ha YPOBHE OCHOBHOI'O 00IIIero 00pa3oBaHus,
cocrtaBysieT 136 yacoB: B 8 kiacce — 68 yacos (2 vaca B Helleso), B 9 kinacce — 68 yacos (2 yaca B HEJIEIIO).

COJEPKKAHUE OBYUYEHUSA

8 KJIACC
IlepBoHauyaibHbIe XUMHYeCKHE TIOHATHSA

Hpe,Z[MCT XUMHUHU. POJIb XMMUHU B )KU3HHU YEJI0BEKa. XUMUS B CUCTEME HayK. Temna u BCIICCTBA. duznyeckue
CBOICTBa BCIICCTB. ArperaTHoe cocTosiHue BeniecTB. [ToHATHE 0 METOax MO3HAHUS B XUMUM. UHCThIC
BC€IICCTBA U CMCCH. Cnoco0Obl pasaeiaeHus cMeceit.

ATOMBI 1 MOJICKYJIBI. Xumudeckre 3J1eMeHTEL. CHMBOJIBI XUMHIYCCKHUX 3JICMEHTOB. HpOCTLIe " CJIOKHBIC
BCIICCTBA. ATOMHO-MOJ'ICKYJIFIpHOG YUYCHHUC.



XuMudeckast (bOPMYIIa. BaneHTHOCTE aTOMOB XHUMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BCIHICCTB.
OrtnocurenbHas atToMHas Macca. OTHOCHTENbHAS MOJICKYJIIpHaA Macca. MaccoBas J0JI1 XUMHYCCKOT'O
9JICMCHTA B COCITMHCHUU.

KonnuecTBo BemecTBa. Monb. MosnsipHast macca. B3anMocBsI3b KOJIMUECTBA, MACChl M YUCJIA CTPYKTYPHBIX
€JIMHUII BelecTBa. PacuéTel mo GopMysiaM XUMHUUECKHUX COCTMHEHUH.

duznvecKkre 1 XUMUYECKUE SIBJICHU. XUMHUUYECKas peakuus U e€ Npu3HaKu. 3aKOH COXPaHEHUs MacChl
BEIECTB. XUMMUECKHE ypaBHeHUs. Kiaccuduramnus XuMIIecKUX peakiuii (COSTUHEHHUS, pa3oKCHHS,
3aMeleHus, oOOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TIOCYIO0H, IpaBuiiaMy paboThI B Ta00paTOpPUU U IPUEMaMH 0OpaICHHS C
1abopaTopHBIM 000PYIOBAaHHUEM, U3YUCHUE U OIMCAHUE (QUIUUCCKUX CBOMCTB 00pa3I0B HEOPTaHMIESCKHX
BeMIeCTB, HaOMroqeHne pr3ndyeckux (TUIaBJICHUE BOCKA, TasTHUE JIbJIa, pAaCTHPAaHUE caxapa B CTYIIKE, KHIICHHUE U
KOHJICHCALUS BOJIbl) U XMMUYECKHX (TOPEHHE CBEUH, MPOKAJIMBaHHE MEIHOM ITPOBOJIOKH, B3aUMOICHCTBHIE
MeJa ¢ KACIIOTOM) SIBIICHUH, HAOMIOICHNE W OMTUCAHUE MIPU3HAKOB MPOTEKAHUS XUMIUECKUX PEaKIUiA
(paznoxkeHue caxapa, B3aUMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM OapHsl, Pa3IoKEeHHE THAPOKCHIA MEIH
(II) mpu HarpeBaHMH, B3aUMOICHCTBHE XKele3a ¢ pactBopoM cour mean (11), m3ydenue ciocob6oB pa3meneHust
cMeceil: ¢ TOMOIIBI0 MarHuTa, (PUIBTPOBAHNE, BEITAPHBAHIE, TUCTUIINS, XpOMaTOTrpadus, MPOBEICHIE
OYHUCTKH TIOBAPCHHON COJIH, HAOIIIOACHUE U OTIMCAHKE PE3YIBTATOB IPOBEACHHUSI OTIBITA, MIDTFOCTPUPYIOIIETO
3aKOH COXPaHECHHUS MacCHl, CO3JaHNE MOJIENICH MOJIEKY I (IIapOCTEP KHEBBIX ).

Baxneiimue NpeaACTaBUTEIN HECOPraHUIECKUX BEHIECTB

Bo3myx — cmech razos. Coctas Bo3zmyxa. Kucnopon — aneMeHT u npocroe BemiecTBo. Haxoxnenue kucmoponaa
B IIpHUpPOJIe, PU3HYECKHE M XUMHUYECKHEe CBOWCTBA (peakuuu ropenust). Oxcunpl. [Ipumenenne kuciopona.
Croco0bI TIOJTy9eHHs KHCIOpo/ia B Ta00paTOpHH 1 MMPOMBIIUIEHHOCTH. KpyroBopoT Kuciopoaa B MpUpo/Ie.
O30H — awI0TpONHAs MOANDHUKAIHS KHCIOPOAA.

TermtoBoit 3 pekT XUMIIECKOH PeaKIIny, TEPMOXUMHIESCKUE YPABHEHHUS, IK30- U SHAOTEPMUIECKUE PEAKIIUHL.
TorumBo: yronb U MeTaH. 3arps3HEHNE BO3yXa, YCUIICHHE TIAPHUKOBOTO (P PEeKTa, pa3pymleHre 030HOBOTO
CJ1041.

Bopmopon — aneMeHT u mpoctoe BemecTBo. HaxoxieHne Bogopoia B Mpupoje, (pu3ndeckue 1 XuMHIECKHIe
CBOWCTBA, MPUMEHEHNUE, CIIOCOOBI MOJTydeHus. KUCIOTHI U COMH.

MomnstpHbrit 005EM ra3oB. PacuéTs MO0 XUMITYECKUM YPaBHEHHSIM.

®duznueckne cBOMCTBa Boabl. Bosa kak pactBoputens. PactBopsl. HackiieHHbIE M HEHACHIIIICHHBIE PACTBOPBI.
PacTtBOpuMoOCTH BemecTB B Bofie. MaccoBasi 10 BEIIECTBA B PAaCTBOpPE. XMMHUYECKHE CBOHCTBA BOJIBI.
OcHoBanus1. Ponb pacTBOpOB B Mpupoe u B KU3HU YesnoBeka. KpyroBopoT BoJibl B mpupoe. 3arps3HeHHe
MpUPOAHBIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BO.

Knaccudukarps Heopranuueckux coenunenunit. Oxcuapl. Knmaccudukanys oKCHIOB: coneo0pa3yromue
(ocHOBHBIE, KHCIIOTHBIE, aM(oTepHbIe) U HecosieoOpasyrome. HoMeHknaTypa okcuaoB. Ou3nueckue u
XUMHUUYECKUE CBOMCTBA OKCUIIOB. [loiTyueHne OKCHIOB.

OcuoBanwms. Kimaccugukanus oCHOBaHUH: MIENOYH M HEpACTBOPUMEIE OCHOBaHUsI. HoMeHKIIaTypa OCHOBaHHH.
dusnueckne U XUMUYECKHE CBOMCTBA ocHOBaHMi. [lonmydenue ocHoBaHMI.

Kucnoter. Knaccudukanus kuciior. Homenknatypa kucyior. @u3ndecKnue i XHMHICCKHE CBOMCTBA KUCIIOT.
Psin aktuBHOCTH MeTaioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenknarypa coseii. @uznueckue U XUMU4eCKHe cBoicTBa conel. [lomyuenue conel.
eneTryeckast CBsI3b MEXKIY KJIaCCaMU HEOPTAHUIECKUX COCAUHECHUH.
Xumuueckuii IKCnepumenm.

Ka4eCTBEHHOE ONpe/ieTIeHUE COEePKaHUs KUCIOPOAA B BO3IyXe, OJIydeHUe, COOMpaHue, paclio3HaBaHUE U
H3y4eHHEe CBOMCTB KUCIOPOa, HAOIIOAEHHE B3aUMOICHCTBHUS BELIECTB ¢ KUCIOPOAOM U YCIIOBUS
BO3HUKHOBEHHUS U MPEKpaIlleHUs TOpeHus (moxkapa), 03HaKOMJIEHUE ¢ 00pa3liaMyu OKCHJIOB U OTIHCAHUE UX
CBOMCTB, MOJIyueHHE, COOMpaHNe, PACIIO3HABAHNE U U3yUEHUE CBOWCTB BOIOpO/a (TOpeHNe), B3aUMOJICHCTBHE
Boztopona ¢ okcuaoM Meu (11) (Bo3MOXHO HCTIONBE30BaHIE BHEOMATEPHAIIOB), HAOIIOICHNE 00pa3IioB



BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEZIOBAHUE OCOOCHHOCTEH pACTBOPSHHS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTEIO, IPUTOTOBJICHUE PACTBOPOB C OMIPEACTIEHHON MacCOBOM 10JIei pacTBOPEHHOTO BEIIIECTRA,
B3aUMO/ICHCTBHE BOJIBI C METAIIIAMH (HATPHEM U KallbIlieM) (BO3MOYKHO HCIOJIb30BAHHE BHUICOMATEPHAIIOB),
UCCIIeIOBaHUE 00Pa3IOB HEOPTaHUIECKUX BEUICCTB PA3NIUYHBIX KJIACCOB, HAOMIOCHNE H3MCHEHHUS OKPACKU
MHIMKATOPOB B PACTBOPaX KHUCIIOT U IIEJIOUCH, n3ydeHue B3aumoaeiicteus okcruaa meau (I1) ¢ pactBopom
CEpHOM KHUCIIOTHI, KUCIIOT C METaJUIaMHU, PEaKINil HeUTpanu3auy, Moy4eHIe HEpaCTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJIHOTO METAJlJIa APYTUM U3 PacTBOPa COJIH, PEIICHHE IKCIIEPUMEHTAJIBHBIX 3aj1a4 10 TeMe
«Baxxnelme Kj1acchl HEOPTaHUYECKUX COeTUHEHHITY.

Ilepuognyecknii 3axoH n Ilepuoanyeckasi cucremMa xumudecknx dieMenToB /[. M. Menneaeesa.
CrtpoeHue aToM0B. XuMHu4ecKasi cBsi3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKInU

[TepBbIe NONBITKH KIacCU(DUKAIMN XUMHUECKUX DJIEMEHTOB. [IoHATHE O IpyMITax CXOIHBIX AJIEMEHTOB
(1Ie109HbIe U MIETI0YHO3EMENbHBIC METAIUTBI, TaJIOTEHBI, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOphIe 00pa3yroT
aM(poTepHBIC OKCUIBI U THIPOKCHIIBI.

[Tepunoanueckuii 3akoH. Ileproanueckas cucreMa XuMuueckux aneMeHnToB J[. 1. Menaeneesa.
Kopotkonepuoanas u anuaHonepuogHas popmel [leproandeckoii cucTeMbl XUMHUYECKUX AiieMeHTOB J1. 1.
Memnzeneesa. [lepuosl u rpynmnsl. u3nyecKuil CMBIC MOPSAIKOBOIO HOMEpPA, HOMEPOB MEPHOAA U TPYIIIBI
J7EeMEHTA.

Crpoenne atomoB. COCTaB aTOMHBIX siiep. M30Tombl. DneKTpoHbl. CTpOSHUE IIEKTPOHHBIX 000I0UEK aTOMOB
nepBbix 20 xuMudeckux dmeMeHnToB [lepuoauaeckoii cuctems 1. . MenneneeBa. XapakTepucTHKa
XUMHYECKOTO 3JIEMEHTA 10 eTo nojoxxeHuto B [lepuonnueckoii cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS PaJyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U HEMETAJUINYECKUX
CBOMCTB IO TPYIIaM U MEPUOAM.

3nauenue [lepuoaudeckoro 3akoHa u Ilepuoandeckoil CUCTEMbI XMMUYECKUX 3JIEMEHTOB JUIS Pa3BUTHSI HAYKU
u npaktuky. J[. 1. MeneneeB — y4€HbIA U IPAXKAAHUH.

Xumuueckas cBs3b. KoBasieHTHas (TIOJIsIpHAS W HEMOJISIPHAS) CBA3b. DJIEKTPOOTPHUIIATEIBHOCTh XUMHIESCKUX
3yeMeHTOoB. MoHHas CBA3b.

Crenenb okuciieHus. OKUCINTEILHO-BOCCTAHOBUTEILHEIC pPCaKknum. l'[poueccm OKHMCJICHHUSA U
BoccTaHOBIeHHUS. OKMCIIUTEIN U BOCCTAHOBHUTEIH.

Xumuueckuii Ikcnepumenmn:

M3y4YeHUe 00pa3IoB BELIECTB METAIUIOB U HEMETAIIOB, B3aUMOICHCTBUE THIPOKCH/IA IIMHKA C PACTBOPAMHU
KHCJIOT U LIEJI04eH, IPOBEJCHUE OIBITOB, WIUTIOCTPUPYIOLIHMX PHUMEPbl OKUCIUTEIBHO-BOCCTAHOBHTEIBHBIX
peaknuii (ropeHne, peakiiuy Pa3IoKEeHUs, COSTMHCHHS).

Mescnpeomemnuie ceazu

Peanuzanus MECKIIPEAMCTHBIX CBsI3el IMPpHU U3YyUCHUH XVIMHUU B 8 Kacce OCYHICCTBIIACTCA 4EPE3
HCIIOJIb30BAHHUEC KAaK O6IIII/IX €CTCCTBCHHO-HAYYHBIX HOHS[TI/If/i, TaK U HOHHTI/II\/'I, SABJIAIOIIUXCA CUCTEMHBIMUA IJIS1
OTACJIbHBIX IPEAMETOB €CTCCTBECHHO-HAYTHOI'O TUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAYYHBIA (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CHHTE3,
KJIaccH(UKaIUs, IEPUOIUIHOCTD, HAOJI0ICHUE, SKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPECHUE, MOJICIIb,
SIBJICHHUC.

dusuka: MaTepusi, aToM, 3JEKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIHI, U30TOIIBI, PaIHOaKTHBHOCTh, MOJICKYJIa,
JIEKTPUICCKHUH 3apsi]l, BENIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, ((U3NIeCKUe BETUIHHBI,
€IMHUIIBI U3MEPEHHS, KOCMOC, TUIAHETHI, 383161, CoMHIIE.

Buonorus: hoTtocunTes, apIxanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAJIBI, TOPHBIE TIOPOBI, TOJIE3HBIE HCKOTIAeMbIe, TOTIMBO, BOIHBIC
PpeCypCBhl.

9 KJIACC

BemecTBo M XUuMH4ecKast peaxkuus



[Teprnoamuaeckuii 3akoH. [leprogumaeckas cucrema xummdaeckux meMenToB J[. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XMMHYCCKHUX 3JIEMCHTOB MEPBBIX TPEX TIEPHOIOB, KK,
KaJIBITUS M UX COCTMHCHU B COOTBETCTBHH C TIOJIOKEHHEM 3JIeMeHTOB B [leproanyeckoli cuctemMe u
CTPOCHHEM UX aTOMOB.

CTpoeHMe BCUICCTBA. BUJBI XUMHWYECKOM cBs3U. THIIBI KPUCTAJUIMICCKUX peHléTOK, 3aBUCUMOCTh CBOMCTB
BCIICCTBA OT THUIIA KpHCTaHHH‘IeCKOﬁ peHIéTKI/I U BUJIa XUMHUYECKOM CBS3H.

Knaccudukarus 1 HOMEHKIaTypa HEOPTraHHYECKUX BEIMIeCTB. XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3IMYHBIM KJIACCAM HEOPTAHUYECKHUX COSTUHECHHM, TEHETHUECKAasl CBSI3b HEOPTAHNYECKHX BEIIECTB.

Krnaccubukanms XAMHIECKUX PEAKIU 10 pa3InIHbIM MpHU3HAKaM (10 YHCIY M COCTaBY yUaCTBYIOIIUX B
PEaKIIMHU BEIECTB, [0 TEIIOBOMY 3P (EKTy, 10 N3MEHCHHIO CTENICHEH OKUCICHUS XUMUISCKUX dJICMEHTOB, 110
00paTUMOCTH, TI0 YYACTHIO KaTajln3aTopa). IK30- U IHJIOTCPMHUUYCCKHUE PEAKIIUU, TEPMOXHUMUYCCKUE
YpaBHEHHUSL.

[NonsTHE O CKOPOCTH XMMUYECKOH peaknuu. [loHsITHe 00 00paTHUMBIX 1 HEOOPATUMBIX XUMHIECKUAX PEAKITHSIX.
[ToHsiTHe 0 TOMOTEHHBIX U reTeporeHHbIX peakuusx. [lonarue o katanuse. [loHsATHE 0 XUMHUYECKOM
paBHoBecud. DaKTOPHI, BIAMUSIIOLINE HA CKOPOCTH XUMUUECKOM PEaKIMU U MOJI0KEHUE XUMUYECKOTO
paBHOBeCHSI.

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, IEKTPOHHBIH 0alaHC OKUCIUTEIBHO-BOCCTAHOBUTEIBHON
peakin. CocTaBlieHHE YPaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI C HCIIOIb30BAHUEM METO/1a
3JICKTPOHHOTO OaJiaHca.

Teopust HNEKTPONTUTHYESCKON AUCCOLHAIIAH. DICKTPOIUTHI U HENEKTPOIUThI. KaTHOHbI, aHHOHBI. MeXaHU3M
JIMCCOLIMAIIMH BELICCTB C Pa3IMYHBIMU BUIAMHU XUMUUYecKo#l cBsi3u. CTerneHb aucconnaniu. CHIbHbIC U
cy1aOble AMEKTPOIUTEL.

Peakimn nonHOTO 0OMEeHa. Y CIIOBHSI TPOTEKAHUS PEAKIMA HOHHOTO 0OMEHa, TIOJTHBIC M COKPAIIEHHBIC
HWOHHBIC ypaBHEHUS peakiuii. CBOWCTBA KHUCIIOT, OCHOBAHHM W COJICH B CBETE MPECTABICHUHA 00
AIEKTPOIUTHIECKON Aucconmanuu. KauecTBeHHbIE peakiny Ha HOHBIL. [[oHSITHE 0 THAPOIH3E CONeH.

Xumuueckuii IKCcnepumenm:

03HAKOMJIEHHE C MOAEIISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB — METAJIIOB M HEMETAIIIOB
(rpacduta m anmasza), CIIOKHBIX BEHIECTB (XJIOPHIA HATPHSI), UCCIECIOBAHUE 3aBUCIMOCTH CKOPOCTH
XUMHYECKOW PEaKIMK OT BO3ICHCTBHS Pa3IHIHBIX (PAKTOPOB, HCCIICAOBAHUE YIEKTPOIPOBOIHOCTH PACTBOPOB
BEMIECTB, MPOIIECCa AUCCOIMAIIIH KUCIOT, MEeIoUYel i colell (BO3MOXKHO HCIIONIF30BAHNE BUACO MATEPHAIIOB),
MIPOBENICHIE OIBITOB, HILTIOCTPUPYIOIINX MPU3HAKH MPOTEKAHKS PeaKIuii HOHHOTO 0OMeHa (0Opa3oBaHue
ocajika, BBIICTICHUE Ta3a, 00pa30BaHe BOJBI), OIBITOB, MILTIOCTPUPYFONIIX MPUMEPHI OKHCITATEIIHHO-
BOCCTAHOBHUTEJBHBIX PeaKkUid (ropeHNe, peaklui pasioKeHHs, COEAMHEHN ), PaCIIO3HABAHUE
HEOPraHWYEeCKHUX BELECTB C MOMOILBIO KaYeCTBEHHBIX PEAKIMI Ha HOHBI, PEILIEHUE SKCIIEPUMEHTAIBHBIX
3az1ad.

HemeTanjibl M MX coeTMHEHUSA

OO01as xapakTepucTrUKa rajJoreHoB. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepPHbIE CTENIEHH OKHCIIEHHUS.
CrpoeHue 1 (pU3HYECKHE CBOICTBA MPOCTHIX BEIIECTB — TAJIOTCHOB. XUMHYIECKHE CBOWCTBA HA IIPUMEPE XJIopa
(B3amMoIeiicTBHE ¢ METAIUIAMU, HEMETAJIaMH, [eioYaMu). XiopoBoaopoa. CossiHast KHCIOTa, XUMHYECKHEe
CBOICTBA, TONTyYCHUE, IPUMEHEHHE. [IeficTBIE XJI0pa B XJIOPOBOIOPO/Ia Ha OPTraHU3M YelioBeKa. BakHelime
XJIOPUIIBI ¥ UX HAXOXJICHHUE B IPHPOJIC.

OO0mmas xapakTepucTrka 3yieMeHTOB VIA-Tpymsl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbBIE CTEIICHU
oxucieHus. CTpoeHne u pU3HMIeCKHe CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOAA U CEPBI. AJUIOTPOIIHEIE
MOTH(DHUKAIINN KUCIIOPOJIAa M CePbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHHE, (PU3MUSCKUE H
XUMHYecKue cBOUCTBa. OKCHIBI Cephbl KaK IPEACTABUTENN KUCIOTHBIX OKCHIOB. CepHast KHCIIOTa,
(usnyeckre U XUMHUYECKHUE CBOKMCTBA (00IIHe KaK MPEICTABUTENS KJIacca KUCIIOT U CIICITU(PHUECKHUE).
XUMUYECKHE PEeaKIlny, JIeKaIIe B OCHOBE MPOMBIIIUIEHHOTO CIIOCO0a MOJTyuYeHHUs] CEPHOI KUCTOTHI.
[Tpumenenue cepHoit kucnoTel. CoJlu CEpHOM KUCIIOTHI, KAUECTBEHHAS peakius Ha cynbhaT-uoH. HaxoxneHue
Cephl U e€ COeTMHEHHIA B TIPUPOIC. XUMHUECKOE 3arPs3HEHUE OKPYKAIOIIEH CPEIbl COSTMHEHUSIMU CEPBI
(KUCTIOTHBIE O], 3aTPSI3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €0 NMpe0TBPAILCHHUS.

O6HI8.$[ XapaKTCpUCTHUKA 3JICMCHTOB VA—rpynnLI. Oco0eHHOCTH CTPOCHUA aTOMOB, XapaKTCPHBIC CTCIICHU
OKHCJICHUA. A3OT, PacpoCTpaHCHHUEC B IIPHUPOIC, (I)I/I3I/I‘I€CKI/IC 1 XUMUYECKHE CBOMCTRA. prrOBOpOT a30Ta B



nmpupojae. AMMHaK, ero (U3NYECKHe U XMMHUYECKHE CBOMCTBA, MoaydYeHne U npuMeHenne. COTM aMMOHHMS, HX
(u3nUecKre 1 XUMUIESCKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHAs peaKiysd Ha HOHBI aMMOHUS. A30THasI
KHCJIOTa, €€ ToTydeHHe, PU3NUECKUE U XUMHIESCKUE CBOMCTRA (00IIHe KaK MPEACTaBUTENS KiIacca KUCIOT U
cnenuduyeckue). Mcmonp30BaHue HUTPATOB U COJICH aMMOHHUS B KAUECTBE MUHEPAILHBIX YA0OPCHUI.
XUMHYECKOE 3arpsA3HEHHUE OKPYIKAIOIICH Cpe/Ibl COSTMHEHUSIMH a30Ta (KUCIOTHBIC J0XK/IH, 3arPSI3HEHUE
BO3/IyXa, IOYBBI U BOJI0EMOB). Docdop, amorponHbie Moaudukanuu docdopa, puzndeckue 1 XUMHUUECKUE
cBorictBa. Oxcun dochopa (V) u GpocdopHas kucnora, pU3NIECKUe 1 XUMUYECKUE CBOMCTRA, ITOJTyYCHHUE,
Hcnonp3oBanue GocdaToB B KaUECTBE MUHEPAIBHBIX yI0OPEHHH.

OOm1as xapakTepucTrka 31eMeHTOB [VA-rpymmel. OCOOEHHOCTH CTPOCHHS ATOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS. YTIIEPOI, aJUTIOTPOITHBIC MOAU(DUKAIINY, PACTIPOCTPAHCHUE B IPUPOIIE, (GU3NIECKUE U XUMHUIECKUE
cBoticTBa. Ancop6mms. KpyroBopot yraepona B mpupoae. OKCHIBI yTaepoaa, uX (pU3NIecKue U XUMIIEeCKIe
CBOICTBA, ICHCTBUE HA KHUBHIC OPTAaHU3MEI, TIOYUICHIE H IPUMEHEHIE. DKOJIOTHICCKUE MPOOIEMEL,
CBsI3aHHEIE C OKCHIOM yriepona (IV), runoresa rimo6anbHOTO MOTETICHHS KIINMATa, MAPHUKOBBIN 3¢ PeKT.
YrompHas KACIOTA U €€ COMNH, NX (PU3NIeCKNe U XUMIIECKIE CBOMCTBA, OIyUCHIE U IPUMCHEHHE.
KauecTBennas peakuns Ha KapOOHAT-HOHEI. Vcrons30Banne KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIIIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHavanbHBIC TOHATHS 00 OPTaHMYECKHX BEIIECTBAX KAK O COCIUHEHHIX yTiaepoaa (MeTaH, 3TaH, 3TUIICH,
aIleTUIIEH, ATAaHOJ, TIMLEPUH, YKCYyCHas KUCI0Ta). [IpupoaHble HCTOUHUKY YTII€BOJOPOIOB (Yroib,
HPUPOJHBIH ra3, HeTh), MPOIYKTHI UX HepepabOTKU (OEH3MH), UX POJb B OBITY U MPOMBIIIJICHHOCTH.
IonsATHE 0 6GMOIOrMYECKH BaXKHBIX BEIIECTBAX: XKUPAX, OEIKaX, yTIeBOJaX — U UX POJIU B KU3HU YETIOBEKa.
MartepuanbHOe €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COSAUHEHUI.

Kpewmnnii, ero ¢hu3udeckue U XMMUYECKHE CBOWCTBA, TIONyYeHHE 1 IpuMeHeHrne. CoeTMHEHUs] KPEMHUS B
npupoze. O6mue npeacrasneHus 00 okcuae kpemans (V) u kpemuueBoit kucnore. CHIHKATHL, UX
HCTIOJIB30BAaHKE B OBITY, B IPOMBIIIIICHHOCTH. BaskHeiire cTponTeabHbIe MaTepHalibl: KepaMHKa, CTEKIIO,
[IEMEHT, OETOH, kelne300eToH. [IpobiieMbl 6€30MacHOT0 UCTIONB30BaHUS CTPOUTEIILHBIX MATEPHUAIIOB B
MOBCEIHEBHON KU3HU.

Xumuueckuii IKCcnepumenm:

M3y4YeHHEe 00pa30B HEOPTaHMYECKHUX BEIIECTB, CBONCTB COSIHOM KUCIIOTHI, IIPOBEICHIE KaueCTBEHHBIX
peakIuii Ha XJIOPUA-UOHBI M HAOIIOICHYE MPU3HAKOB UX MPOTEKAHHMS, ONBITH, OTPAXKAIOIHE (PHU3HICCKUE 1
XIMHYECKHE CBOWCTBA TaJIOT€HOB M UX COCAMHEHUH (BO3MOXKHO HCTIONIF30BaHUE BUICOMATEPHAIIOB),
03HaKOMJICHHE ¢ 00pa3liaMy XJIOPUAOB (TaJOTeHIIOB), 03HAKOMIICHHE ¢ 00pa3laMu Cephl U €€ COSTMHEHISIMHU
(BO3MOKHO HCIIOIB30BaHHUE BUICOMATEPHAIOB), HAOIIOIECHIE TIpoIiecca OOYTIMBAHKS caxapa Mo IeHCTBHEM
KOHIICHTPHUPOBAHHOH CEPHOM KUCIIOTHI, U3yUeHHE XUMHICCKUX CBOWCTB pa30aBIeHHON CEpHON KUCIIOTHI,
MIPOBEICHIE KaUeCTBEHHOHN peakuy Ha CyIb(aT-HoH U HAOII0AeHHE IPU3HaKa e€ MPOTEKAHMS,
03HaKOMJICHHE C (PU3UUECKUMHU CBOHCTBaMH a30Ta, ochopa ¥ UX COCTUHEHNUH (BO3MOXKHO HCTIOIh30BaHHUE
BHJICOMAaTEPHAIIOB), 00pa3iaMu a30THBLIX ¥ (OCPOPHBIX yIOOPEHHH, TOTydeHUe, COOUpaHue, paclio3HaBaHHE
1 U3y9YeHHE CBOWCTB aMMHAKa, IPOBEICHUE KaueCTBEHHBIX PEaknii Ha HOH aMMOHHSA U ocdaT-HoH u
M3y4YeHHE IPU3HAKOB HX MIPOTEKAaHUs, B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJBIO
(BO3MO’KHO HCIIOIH30BaHHUE BUICOMATEPHAIIOB), N3yUEHHE MOAEICH KPUCTAUIMYECKHUX PEIIETOK ajaMasa,
rpagura, QyiepeHa, 03HAKOMIICHHE C TIPOLIECCOM aICOPOITNH PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
yIIIEM U yCTPOWCTBOM MPOTHUBOIa3a, MoJTyYeHue, COOMpaHue, paclio3HaBaHUE U U3y4YeHHe CBOHCTB
YTIEKHCIIOrO Ta3a, MPOBEICHIE KaueCTBEHHBIX PEaKIiid Ha KapOOHAT U CHIIMKAT-UOHbI U H3YUCHHE IPU3HAKOB
UX MPOTEKAHUs, 03HAKOMJICHUE C MPOAYKIHEH CHIMKATHOMN MTPOMBIIUICHHOCTH, PEIICHUE
SKCIEPUMEHTAJIBHBIX 3a1a4 10 TeMe « BaxkHelIme HeMeTaIbl B UX COSTUHCHUS.

MeTa/JIbl M UX COEIMHEHUA

O01m1as XapakTepUCTHKA XUMHIESCKUX HJIEMEHTOB — METAJJIOB HA OCHOBAHHH HX TTOJIOKCHHUS B
[Tepuoanueckoit cucreme xumudeckux anemenToB J[. 1. Menneneesa u ctpoenus atomoB. CTpoeHue
METaJUIOB. MeTam4eckas CBS3b U METAJUIMIECKAs! KpUCTAINIMIECKAs pEIIETKA. DINEKTPOXUMHIESCKUHN PsijT
HaIPsDKCHUH MeTauioB. DH3nUecKre ¥ XMMUYECKHE CBOKMCTBA MeTaIoB. OOIIHe CrIoCOOBI IOy YCHUS
MeTasuioB. [loHsTHE 0 KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Koppo3un. CIuiaBsl (CTajb,
YyTYH, TIOPATIOMUHUN, OpOH32) U X TIPUMEHEHHE B OBITY M MPOMBIIIICHHOCTH.

[[{enounble MeTasUIBL: IOJOKeHUE B [leproanueckoii cucteme xumudeckux siaemeHToB J1. 1. Menneneesa,
CTPOECHHE UX aTOMOB, HaXOXJeHHe B ipupoze. Ouznueckue U XMMUYECKHe CBOMCTBA (Ha IpUMepe HATPUS U
Kanus). OKCUIbI U THIPOKCHUIBI HATPUS U Kaius. [I[puMeHeHre eI0YHbIX METaJNIOB U X COeTUHEHUH.



[[{emouHO3EeMETHHBIC METAIUTBI MATHUHN M KABIWN: TTOJIOKEeHHE B [lepruondeckoil cucteMe XHMHIECKIX
anemenToB [[. 1. MenzeneeBa, cTpoeHHE MX aTOMOB, HAX0XKICHHUE B TIpUpoae. PU3NIECKUE U XUMUIECKUE
CBOWCTBa MarHus ¥ KaJblus. BaxxHele coequHeHUs Kalblys (OKCH, THIPOKCHI, COJH). JKECTKOCTD BOJIBI
U CIIOCO0BI €€ YyCTpaHEeHUSI.

Amomununii: monoxenue B [lepuonnueckoii cucreMe xuMmuueckux aneMeHnToB J[. 1. MenneneeBa, ctpoeHne
aToMa, HaxOXJIeHUE B mpupojie. Pusndeckre 1 XUMHUYECKHUE CBOWCTBA aIFOMUHMS. AM(pOTEpHbIE CBOMCTBA
OKCHJa ¥ THAPOKCUA ATTFOMHUHHS.

Keneso: momoxxenne B [leproanueckoii cucteme xumuaeckux snemeHToB [I. Y. Menpaeneesa, ctpoenue
aTtoma, HaxoXJeHue B mpupojie. Ou3nueckre u XMMUIECKHE CBOMCTBA kele3a. OKCHUIIbI, THAPOKCUIIBI H COJTH
xkenesa (I1) u sxenesa (I11), ux cocraB, CBOKWCTBA U TIOTYYCHHE.

Xumuueckuii IKCnepumenm:

03HaKOMJICHHE ¢ 00pa3l[aMy METAJIIOB M CILIABOB, UX (DM3MUSCKIMHU CBOMCTBAMH, H3YUCHHE PE3yIbTATOB
KOPPO3UH METAJJIOB (BO3MOKHO HCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 0OCOOEHHOCTEHN B3aUMOJICHCTBUS OKCHUIA
KaJIbLIUSI U HATPHUS C BOAOH (BO3MOYXKHO MCTIOJIb30BaHUE BIIEOMATEPUAIOB), UCCIIEAOBAHUE CBOUCTB KECTKON
BOJIbI, IPOLIECCA TOPEHUS JKeJle3a B KUCI0pO/ie (BO3ZMOKHO MUCTOJIb30BaHNE BUIEOMAaTEPHUAIIOB), IPU3HAKOB
MIPOTEKAHUS KAYECTBCHHBIX PEAKIMil HAa HOHBL: MaTrHU, KAJBIHI, AIIOMUHNS, TUHKA, jkene3a (11) u sxernesa
(I1I), memum (II), HaOnrOIEHVE ¥ OTIMCAHKE MTPOIIECCOB OKPAITUBAHUS INTAMEHH HOHAMHY HATPHS, KA H
KaIbIHs (BO3MOXKHO HCIIONIE30BAHUE BUACOMATEPHAJIOB), MCCIeJOBaHIE aM(OTEPHBIX CBOWCTB THIPOKCHIA
AJIOMHUHHUA ¥ TUAPOKCH]IA LIMHKA, PEIIeHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHeiie MeTauibl 1 ux
COCIUHEHUSAY.

XuMHS M OKpY:Kal0IIasi cpesia

BemecTBa u MaTepurajibl B MMOBCEIHEBHOM KHU3HU YeJIoBeKa. be3omnacHoe UCIoIb30BaHUE BCHICCTB U
XUMHUYCCKHX peaKIII/Iﬁ B GI)ITy. HCpBaﬂ NOMOIIb IPU XUMHUYCCKHUX 0XKOTIaX U OTPaBJICHUAX.

XUMHUeCcKOe 3arps3HeHNe OKPYKaroIeH cpepl (TpeaesbHast 0y CTHMAs KOHIICHTPALIUSI BEIECTB, JAajee —
[TJK). Poyib XUMHUU B peIICHUH SKOJIOTHIECKHX ITPOOIIEM.

Xumuueckuit Ikcnepumenm:
H3Yy4EHHE 00pa3loB MaTepHUasoB (CTEKIIO, CIIaBbl METAJUIOB, MIOJIMMEPHBIE MaTepUAIbI).
Mescnpeomemmule cenzu

Peanuzanus MexxnpeIMETHBIX CBA3EH NPU U3YUYEHUH XUMHUU B 9 KJlacce OCYILIECTBIETCS Yepes
HCTIONIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITUH, TaK U TIOHATHIMA, SBIISIOIIUXCS CUCTEMHBIMU JIJIS
OTJIEJIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmmne ecTecTBEHHO-HAYYHbIE OHATHS: HAyYHBIH (QaKT, THIIOTE3a, 3aKOH, TEOPHsl, aHaJIN3, CHHTES,
KJaccuduKanus, IeproJMIHOCTh, HAOIIOJICHHE, SKCIIEPUMEHT, MOJISITMPOBaHIe, H3MEPEHUE, MOJIETIb,
sIBJICHHE, TAPHUKOBBIA 2P (eKT, TEXHOIOT s, MaTepHalIbl.

®duznka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIIbI, PAAHOAKTUBHOCTh, MOJIEKYJIa,
3JIEKTPUYECKUH 3apsi]l, MPOBOJIHUKH, TIOTYIPOBOTHUKH, TUIICKTPUKH, (POTOITIEMEHT, BEIIECTBO, TEJIO, 00BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIMYECKAs PEIIETKA, CIUTABHI,
(bm3uYecKre BeTMYHHBI, €IIMHUIIBI U3MEPEHHS, KOCMHYIECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3161, COJTHIIE.

buonorus: hboTocuntes, Apixanue, 6uochepa, IKocucTeMa, MUHEpaJIbHbIE YA0OPEHUS, MUKPOIJIEMEHTHI,
MaKpOdJIEMEHTHI, MUTAaTeIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, rumpocepa, MUHEPAIIbI, TOPHBIC TIOPO/IBI, MOJIE3HbIE HCKOTIAEMbIC, TOILUTUBO, BOTHBIC
peCypCHL

INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TPOI'PAMMBI ITO XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yIIHTATHI OCBOSHHS IPOTPAMMBI OCHOBHOTO 0O0IIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJIE
00y4YeHNsI XUMHH B €AMHCTBE YI€OHOI U BOCIIUTATEILHON IESTEILHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMU



POCCUICKAMIY COIMOKYIBTYPHBIMHU H TyXOBHO-HPAaBCTBCHHBIME [IEHHOCTSIMH, IIPUHATHIMU B 00IIIECTBE
MIpaBWIaMHU U HOPMaMH TOBEICHHS U CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHHSL, CAMOPA3BUTHUS U
COLIMANTM3ANHI 00yJarOIIuXCsl.

JInaHOCTHBIE PE3YIIbTAThI OTPAXKAKOT TOTOBHOCTH o6yqa}omnx05{ PYKOBOJACTBOBATHCA CUCTEMOM MO3UTHUBHBIX
IHEHHOCTHBIX OpI/IeHTaHI/Iﬁ 1 paclIup€HUC OIbITa ACATCIBHOCTU HA eé OCHOBC, B TOM 4YHCJIC B YaCTH:

1) naTpMOTHYECKOr0 BOCIIMTAHUS

[IEHHOCTHOT'O OTHOIIIEHUSI K 0TEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECCKOMY U HAyYHOMY HACTICIHIO,
MMOHMMAHUS 3HAYEHUS] XUMHUECKOW HAYKH B KU3HH COBPEMEHHOTO 00IIECTBa, CIOCOOHOCTHU BIAJCTh
JIOCTOBEPHOM MH(OPMAIKEH 0 IEPEIOBBIX JOCTHIKCHHIX U OTKPHITHIX MUPOBOM M OTCYECTBEHHON XMMHUH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOMCTBE MUpa 1 00IIeCTBa;

2) rpa/IaHCcKOro BOCIIUTAHMS:

MIPEJICTaBJIEHHUS O COLMAILHBIX HOpMaX U MpaBMIaX MEXJIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTHBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIC3HOH, yIeOHOMCCIIeI0BATEILCKOM, TBOPUECKOH 1
IOpYTUX BUIAX JEATEIHHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOH NESITENEHOCTH MPY BBITOIHEHUN
y9eOHBIX, TO3HABATENBHBIX 337124, BRIMTOJHEHUN XUMHUYECKHIX SKCIICPUMEHTOB, CO3IaHUN YICOHBIX IIPOCKTOB,
CTPEMJICHHS K B3aMMOTIOHUMAHHUIO M B3aNMOIIOMOIIIH B TIPOIIECCE 3TON yIeOHOM AeATETFHOCTH, TOTOBHOCTH
OLICHHUBATh CBOE TMIOBEJCHUE U MOCTYIKHU CBOMX TOBApUIIEH C IO3ULIMU HPABCTBEHHBIX U ITPABOBBIX HOPM C
y4ETOM OCO3HAHMSI [TOCJIEACTBUMN IOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHUYECKUE MPEICTABICHHUS O BELIECTBE U XMMUYECKON peakliu, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U COCTABJISIOIINE OCHOBY JJISl IOHUMAHUS CYLTHOCTH HAYYHON KapTUHBI MUpa,
MIpeICTaBICHISI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPOIBI, B3aUMOCBSI3SIX YeJIOBEKa C IPUPOTHON
Cpe/IoH, O POJIM XUMHUU B TIO3HAHUH ITHUX 3aKOHOMEPHOCTEH;

[I03HaBaTeJIbHbIC MOTHBBI, HAIIPABJICHHBIC HA ITOJIy4YCHHE HOBBIX 3HAHUM 110 XUMHUH, HEOOXOMMBIE JIJIs
00BsICHEHHST HAOJIFO1aEMBIX MPOIIECCOB U SBJICHUH, TO3HABATEIBHON, HH)OPMAITMOHHON M YUTATEIIHCKO U
KYJIBTYphI, B TOM YHCJIC HABBIKOB CAMOCTOSTENILHON PabOThI ¢ y4eOHBIMU TEKCTaMH, CITPABOYHOM
TUTEPaTypoH, JOCTYIMHBIMU TEXHUUECKUMU CPENICTBAMH HH(POPMAITMOHHBIX TEXHOJIOTHA;

HWHTEPEC K 00YUYCHHIO U MO3HAHUIO, TF0O03HATEILHOCTL, TOTOBHOCTh M CIIOCOOHOCTB K CaM0O00Opa30BaHHUIo,
MIPOSKTHOM U HCCIIEIOBATEIILCKON IEATEIBHOCTH, K 0CO3HAHHOMY BBHIOOPY HATPABICHHOCTH U YPOBHS
00yJeHus B aJIbHEHIIEM;

4) ¢hopMHUpOBaHHUS KYJIBTYPHI 310POBBSI:

OCO3HAHHME [IEHHOCTH XHU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 310POBBII
00pa3 )XKM3HHU, OCO3HAHUE MTOCIIECTBUII U HENPUATHE BPEIHBIX MIPUBBIYEK (YIOTPEOICHNS aJIKOT OIS,
HApKOTHKOB, KypEeHHUsI), HEOOXOAUMOCTH COOJIOACHUS ITPAaBUII O€30IaCHOCTH IPU OOPAICHNUH ¢ XUMUIECKUMHU
BEIIECTBAMU B ObITY U pPEaJIbHOMN KU3HMU;

5) TpyaoBOro BociuTaHUs:

MHTEpPEC K MPaKTUYECKOMY U3YUCHHIO IPOecCril U TpyAa Pa3aIudHOrO POJa, yBaXKEHHE K TPYIY U
pe3yJibTaTaM TPYIOBOM JIESITEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHS IIPSIMETHBIX 3HAHUI 110 XUMUH,
OCO3HAHHbII BBIOOP MHANBUIYAIbHOH TPASKTOPUH IPOJIOIDKEHHS 00pa30BaHus ¢ yIETOM JTMYHOCTHBIX
HWHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIICIITHOM
npodeccuoHaIbHOMN NesTebHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHIT, TOTOBHOCTh aalITUPOBATHCS B
npodeccuoHanbHOH cpeje;

6) 3K0I0rHYeCKOro BOCIMTAHMS:

9KOJIOTHUYECKH IIeJIecO00pa3Hoe OTHOLICHUE K MPUPOJIE KaK HCTOYHUKY KI3HH Ha 3eMIle, OCHOBE ¢
CYIIECTBOBAHMUS, IIOHIMAaHKE IIEHHOCTH 30POBOT0 U O€30MacHOTo 00pa3a KU3HH, OTBETCTBEHHOE OTHOIIICHHE
K COOCTBEHHOMY (PH3HYECKOMY H IICHXHIECKOMY 30POBBIO, OCO3HAHHE IIEHHOCTH COOJIFOICHHS TIPABIUIT
0€30I1acHOTO TMOBEICHMS IIPH PadOTE C BEIIECTBAMH, & TAKKE B CUTYAIHSX, YTPOXKAIOIIHX 3I0POBEIO U KI3HA
TOJEH;

CIIOCOOHOCTH TNPUMCHSATH 3HaAHWA, ITOJTy4a€MbIC IIPHU U3YUCHUN XUMUU, IJI PCHICHUA 3a/la4, CBA3aHHBIX C
oxpyxca}omef?l HpHpOI[HOﬁ cpezloﬁ, JJIA TIOBBIIICHHUS YPOBHA 9KOJIOTUYECKOM KYJIbTYpPbl, OCO3HAHUSA



MI00ATHLHOTO XapaKTepa SKOJIOTHIECKHX MPo0IeM H Iy Tel UX PEeHIeHHs TOCPEICTBOM METOI0B XUMUH,
9KOJIOTHYECKOTO MBIIICHHSI, YMEHHUS PyKOBOJCTBOBATLCS UM B TIO3HABATEIILHOW, KOMMYHHUKATHBHOHN H
COIMAIIEHOM TPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpe IMETHBIX PE3yJIbTATOB BBIACIIIOT 3HAYMMEIE 1S (POPMHUPOBAHUS MHPOBO33PEHUS
oOIIeHayYHBIE TTOHATHUS (3aKOH, TCOPHS, IPUHINIL, TUIIOTE3a, PaKT, CHCTEMA, TIPOIIECC, IKCIICPUMEHT U
IpyTOE.), KOTOPBIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETaX U TMO3BOILTIOT HA OCHOBE
3HaHWUU U3 3THUX MIPEIMETOB (POPMUPOBATH MPECTABICHHUE O IIEJIOCTHON HAyYHOW KapTHHE MHpa, U
YHHUBEpCAIbHBIC YIeOHBIC NEHCTBUS (TT03HABATEIbHBIC, KOMMYHHKATUBHEIC, PETYIITHBHBIE ), KOTOPBIE
obecreunBaroT (GOpMHUPOBAaHUE TOTOBHOCTH K CAMOCTOSITEIFHOMY TUTAHUPOBAHHIO U OCYIIECCTBICHUIO YISOHOM
JeSITEbHOCTH.

IMo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yUeOHbIE AeiicTBUSA
Bba3oBhble Jornueckue geiicTBUA:

YMEHMSI UCNIOJIb30BATh NPUEMBI JIOTHIECKOT'O MBILUIEHHSI P OCBOEHUH 3HAHUIN: paCKPbIBATh CMBICII
XIMHWYECKUX NOHATUH (BBIACIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C APYTHMHU
MIOHSATHSIMH), UCTIONIB30BATH TMOHSATHS IJIS1 OOBSCHEHHS OTACTBHBIX (PAKTOB U SIBICHUH, BEIOMpPATh OCHOBAHHS U
KPUTEPHU U KIACCU(PHUKAIINHA XUMHUUECKIX BEIICCTB M XUMUUECKUX PEAKINH, yCTaHABIMBATH IPUIHHHO -
CIICZICTBEHHBIC CBSI3M MEKAY OOBEKTaAMHU H3YUCHHUS, CTPOUTH JIOTHYECKHE PacCy KICHNS (MHIYyKTUBHBIC,
JeTyKTUBHBIC, TI0 aHAJIOTUH), IEJIaTh BBIBOJBI U 3aKIIFOUCHIS;

YMCEHUE MMPUMEHSATH B IIPOLUCCCC MMO3HAHUSA ITOHATHA (HpeI[MCTHI)IC u MeTaHpeILMeTHLIe), CHUMBOJIMYCCKHUEC
(SHaKOBLIe) MOZCIIN, UCTIOJIB3YyEMBIC B XUMHUU, HpeO6paBOBBIBaTL IIHAPOKO MPUMCHSAEMBIC B XUMHUHU MOACTIbHBIC
npeaACTaBJICHUA — XUMUYECKUN 3HAK (CI/IMBOJ’I BHGMGHTa), XUMHNYCCKas (bopMyna " YpAaBHCHHEC XUMHUYECKOH
p€aKkinu — INpru pCUICHUN y‘Ie6HO-HO3HaBaTeJ’II)HI>IX 3aja4, C y‘-IéTOM OTHUX MOACJIbHBIX HpeI[CTaBJ'IeHI/Iﬁ
BBIABJIATD U XapaKTECPU30BaATh CYHICCTBCHHBIC ITPU3HAKU N3YyYaCMbIX 00BEKTOB — XMMHUECKHX BCIICCTB U
XUMHUYCCKHUX peaKHI/Iﬁ, BBIABIIATH 06HII/IC 3aKOHOMEPHOCTH, MPUINHHO-CJIICACTBCHHBIC CBA3U U IPOTUBOPCHUS B
N3Yy4aCMbIX MpOoHECCax U SABJICHUAX.

ba3oBble HcciiegoBaTe/IbCKHE 1eiiCTBUA:

YMEHUE UCTIOJIB30BATh MOCTABJICHHBIC BOIIPOCHI B KAYE€CTBEC HHCTPYMECHTA ITO3HAHHWS, 4 TAK)KE B KAUCCTBE
OCHOBBI JJ14 (bOpMI/IpOBaHI/ISI THUIIOTC3bI IO MPOBEPKE NPABUIIBHOCTHU BbICKA3bIBACMBIX Cy)l(}leHPIIZ;

proOpeTeHNE OTBITA TI0 IIIAHUPOBAHUIO, OPTaHI3AINHI U IIPOBEACHUIO YICHIYCCKUX YKCIIEPHIMEHTOB,
YMEHHE HaOJFOIaTh 3a X0JI0M IIPOIIecca, CAMOCTOATENFHO IIPOrHO3UPOBATE €T0 Pe3yIbTaT, (HOPMyIHpOBATH
0000IIIEeHHS ¥ BBIBOJIBI MO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCICAOBAHMS, COCTABIIAATH OTYET O
IpojeTaHHoH pabdore.

PaGora ¢ nngopmanmeii:

YMEHHUE BRIOUPaTh, aHATM3UPOBATH M UHTEPIIPETUPOBATH HH(MOPMAIIHIO PA3ITMYHBIX BUJIOB U (GopM
MIPeNICTaBJICHUS, MTOJIy4aeMYIO U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJIAPHAsl JJUTEPATypa XUMHUUECKOTO
coJlepKaHHusl, ClIpaBOYHBIE TOCOOUS, pecypchl IHTepHEeTa), KPUTUUECKU OLIEHUBATh IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MIPUMEHSTH Pa3InIHBIE METOBI M 3aIIPOCHI IPH ITOUCKE B 0TOOpE MH(POPMALINN U COOTBETCTBYFOIIIX
JAHHBIX, HEOOXOAMMBIX IJIS1 BEITIOTHEHHS YI€OHBIX ¥ IO3HABATENBHBIX 3aa4 ONPENSIIEHHOTO THIIA,
proOpeTeHNE OTBITa B 00JIACTH UCTIOIE30BAHMS HH(POPMAINOHHO -KOMMYHUKATHBHBIX TEXHOJIOTHH,
OBJIaZICHUE KYJITYPOH aKTUBHOI'O MCIIOJIb30BAaHUSI Pa3IMUHBIX IOMCKOBBIX CUCTEM, CAaMOCTOSITEIbHO
BEIOMpATH ONTUMATIBHYIO (DOPMY IpeICTaBICHUS HHPOPMAIINH ¥ WILTIOCTPUPOBATH PEIIAeMbIC 3a1atH
HECJIOHBIMH CXeMaMH, JHarpaMMaMH, IpyTuMH GopMaMu rpaduKi ¥ BX KOMOWHAIHSAMI;

YMEHHUE UCTIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce YIeOHO 1 Hccie0BaTeNbCKOM AesITeNbHOCTH
“H(GOPMAIUIO O BIUSAHUH MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHUCTBA U TPAHCTIOPTa Ha COCTOSTHHE
OKpY>Karollel IpUpOTHON cpeapl.

KoMMmyHuMKaTHBHBIe YHUBepcaibHble yueOHbIe AelicTBUA:

YMEHHUS 3aJIaBaTh BOIPOCHI (B XO¢ uajiora v (W) JUCKYCCHH) IO CYIIECTBY 00CYK1aeMOM TeMBI,
(hopMyTHPOBaTh CBOH MPEUIOKCHUS OTHOCUTEIILHO BBITIOJTHEHHS TPEAI0KEHHOMN 3a1a4u;



yYMEHHS IPE/ICTABISIT MOMyYSHHbBIE PE3yJIbTaThl I03HABATEIBHOM JeITeIBHOCTH B YCTHBIX U MUCBMEHHBIX
TEKCTaX; JeJIaTh IPE3CHTALIMIO PE3YJIbTATOB BBIIIOJHCHUS XUMMHYECKOT0 IKCIIEPUMEHTA (J1a00paTOpHOTrO
OTIBITA, JTADOPATOPHOU PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUSOHOTO MPOCKTA);

yMeHHUsI yueOHOTO COTPYIHUUECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIILHON M UCCIIEIOBATENbCKON
JIESATEFHOCTH MPH PEIIEHUH BO3ZHUKAIOUINX Mpo0JIeM Ha OCHOBE yu€Ta 00X HHTEPECOB U COTJIACOBAHUS
no3unuit (00CykaeHUs, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBD), KOOPAHHAIMS COBMECTHBIX JCHCTBHUH,
OTIpEICIICHNE KPUTEPHEB TI0 OIICHKE KAaUueCTBA BHITIOJHEHHOMN PaboOTHI U IPYTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE JeliCTBUS:

YMEHME CaMOCTOATENIBHO ONPEAEIATh LEIH AESITEIbHOCTH, INIAHUPOBATh, OCYILECTBIIATh, KOHTPOJIIMPOBATh U
IpY HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JIESATEILHOCTh, BEIOUpaTh Hanbosee 3 pekTnBHBIE CTIOCOOBI
peleHus y4eOHbIX U TIO3HABATENbHBIX 3a/1a4, CAMOCTOATENBHO COCTABIIAThH UITH KOPPEKTUPOBATh
MPEUIOKEHHBINA AITOPUTM JCUCTBUI MPH BHITIOIHEHUH 3aIaHUH ¢ YUETOM MOTy4YeHUS] HOBBIX 3HAHUN 00
U3y4aeMBbIX 00bEKTaX — BEHIECTBAX M PEAKIIUAX, OIICHUBATh COOTBETCTBHUE MOJIYUYEHHOTO pe3yibTaTa
3asIBJICHHOM 11eJIM, yMEHHE UCIIOJIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, IPeJiaraéMble B YCIOBUU 3aaHU.

HNPEJIMETHBIE PE3YJIbTATBI

B cocTaBe mpeMEeTHBIX pe3yJIbTaTOB TI0 OCBOCHHIO 00S3aTEIILHOTO COACP)KAHMS, YCTAHOBJICHHOT'O JJAHHOM
(henepanbHOM pabouelt MporpaMMoi, BBIJICIISIOT: OCBOCHHBIC 00YUYaIONIMMHUCS HAYYHbIC 3HAHUS, YMEHUS U
CrocoObl ICHCTBUH, crienn(pUIecKre IS MPEIMETHONW 00IaCTH « XUMHS», BUJIBI ACITEIIBHOCTH 110
MOJIYYCHHUIO HOBOT'O 3HAHMS, €T0 HHTEPIIPETAIIMH, TPEOOPA30BAHUIO U PUMEHEHHUIO B PA3/IMUHbIX YUCOHBIX U
HOBBIX CUTYaIUIX.

K koH1ty o0yueHus B 8 kyiacce npeiMeTHBIE pe3yJIbTaThl HA 6a30BOM YPOBHE JAOJDKHBI OTPAXKATh
c(OPMHPOBAHHOCTH Y 00YJAIOIIMXCS YMEHUI:

®  PacKpbIBaTh CMBIC]T OCHOBHBIX XUMHUYECCKUX ITOHATHI: aTOM, MOJICKYJ1a, XUMHUYCCKHM 3JICMEHT,
IIPOCTOE BEIIIECTBO, CII0XKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOIHAS), BaJICHTHOCTD,
OTHOCHTEJIbHAS aTOMHAs U MOJICKYJISIpHAS Macca, KOJIMYeCTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca,
MAaccoBast JI0JIsI XUMHUIECKOTO 3JIEMEHTA B COSAMHEHNY, MOJISIPHBIH 00BEM, OKCHII, KUCITOTA,
OCHOBaHHE, COJIb, DIIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKHCICHHS, XUMUUCCKAsT PEAKIIHS,
KJIacCU(HUKAIUS PEAKIUil: peaKIny COSIMHEHHS, PEaKIMU Pa3IoKEHHsI, PEaKIMy 3aMEIICHUS,
peakiy 00MeHa, 9K30- M SHIOTEPMHUECKUE PEAKIHH, TETIOBOM 3P (eKT peakiuH, siApo aToma,
3JIEKTPOHHBIH CJI0i aTOMa, aTOMHast OpOUTaJIb, PAUYC aTOMa, XUMHUIECKAs! CBS3b, MOJIAPHAS U
HETIOJISIPHAS KOBAJICHTHAS CBS3b, HOHHAS CBS3b, HOH, KATHOH, aHHOH, PaCTBOP, MacCcoBast J0JIs
BeIIeCTBa (MPOIICHTHASI KOHIICHTPAIIUS) B PaCTBOPE;

®  MJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHITHH U TPUMEHSTH 3TH MOHSITHS IIPU
OTIMCAHUH BEIIECTB U MX MPEBPAIICHUH;

o HCII0JIb30BaTh XUMHWYCCKYHO CUMBOJIMKY AJI COCTABJICHUA (bOpMy.]'[ BCHICCTB U ypaBHeHI/Iﬁ
XUMHUYCCKHUX peaKHI/Iﬁ;

e  ONPEAeIATH BaJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COSANHEHUSX, CTEIICHb OKUCIICHHUS
3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAICKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIaccy
COeIMHeHUH 0 (hopMyJIaM, BUJ XUMHUYECKON CBSI3U (KOBaJCHTHAS M HOHHAS) B HEOPTAaHUYECKUX
COEIMHEHMUSIX;

e  packpsiBaTh cMbici [lepuonuueckoro 3akona JI. 1. MenneneeBa: 1eMOHCTPUPOBATh NOHUMaHHE
MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT X I0JI0KeHus B [leproanyeckoii
CUCTEME, 3aKOHOB COXPAHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOTO
y4eHwus, 3aKk0Ha ABOTaapo;

e  ONHCHIBAThH U XapaKTepU30BaTh TabIMIHYyI0 hopmy [lepromudeckoli CHCTEMBI XUMITUECKHIX
JJIEMEHTOB: PA3IINYaTh MOHATHSA «TJIaBHAs moarpymma (A-rpymma)» u «mnobounas moarpynma (b-
rpymma), Majble U 60JIbIINe IEPUOIBI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE UIMEIOTCS B TaOJIHLIE
«Ilepnoanueckas cucteMa Xxumuueckux snemeHToB 1. 1. MeHzeneeBay» ¢ YUCIOBBIMU
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHX YJIEMEHTOB (COCTAB U 3apsil sIpa, 00IIee Yucio
3JIEKTPOHOB U paclpeieIeHUe UX 10 3JIEKTPOHHBIM CIIOsIM);

e KJIACCU(MUIMPOBATh XUMHUCCKHE 3JIEMEHTHI, HEOPIaHUYECKUE BEIECTBA, XUMHIECKUE PEaKInH (TI0
YHCIy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEILIOBOMY 3(deKTy);



XapaKTepH30BaTh (OMKMCHIBATH) OOIIME XUMUYECKUE CBOWCTBA BEIICCTB Pa3JIMYHBIX KJIACCOB,
MOJITBEPIKAAsI OTMMCAHUE ITPUMEPAMHU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX
peaKIuii;

MIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMHUUECKUX MIPEBPAILEHUH B Pa3INYHbBIX YCIOBUSX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIDHYIO MaCChl BEICCTB, MAaCCOBYIO J10JIIO
XUMHUYCCKOTO DJICMCHTA 110 (bopMyﬂe COCANHEHUA, MACCOBYIO JIOJIIO BCUICCTBA B PaCTBOPE, MPOBOAUTH
paC‘-IéTI)I 110 YpaBHCHHIO XUMHUYECKOH peaKknuu;

[IPUMEHSTh OCHOBHbBIE ONEPAIINU MBICIUTEIILHON IESITENLHOCTH — aHANM3 U CHHTE3, CPABHEHHUE,
0000111IeHIe, CUCTEMATU3AIINIO, KIaCCU(BHUKAIHIO, BhISBICHHE MPUINHHO-CIICICTBEHHBIX CBSI3eH — LIS
U3Y4CHHS CBOICTB BEIECTB M XMMHUUYECKUX PEAKIIUii, €CTEeCTBEHHO-HAYYHBIC METO/IbI TO3HAHUS —
HaOII0ICHHE, M3MEPEHNE, MOJICITMPOBAHKE, SKCIIEPUMEHT (PEaIbHBIN W MBICIICHHBIN);

CJIEZIOBATh TPaBIJIaM MOJIB30BaHMS XUMIIECKOH OCYION 1 J1a00paTOPHEIM 000pyIOBaHUEM, a TAKKE
MIpaBMIaM OOpAIICHNS C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSAMH IO BHITIOTHCHHIO
71a00pPaTOPHBIX XUMIYECKHUX OTIBITOB IO TIOYUEHHIO U COOMPAHIIO Ta3000pa3HBIX BEIIECTB
(Bomopoa u KUCIOpoa), MPUTOTOBICHHUIO PACTBOPOB C OMPEACIEHHON MAaCCOBOM TOJCH
pPacTBOPEHHOTO BEUIECTBA, IUIAHMUPOBATH U MPOBOJUTH XUMIYECKHE SKCIICPUMEHTHI 10
pacrio3HaBaHUIO PACTBOPOB IIEJIOYCH U KUCIIOT C TIOMOIIBI0 HHIUKATOPOB (JIAKMYC, (heHOIPTANICHH,
METWIOPaHX U JIpyTHe).

K xoniy o0yuenus B 9 kiaacce npeIMETHBIC Pe3yIbTaTHl HA 6a30BOM YPOBHE JIOJDKHBI OTPAXKATh
c(hOPMHUPOBAHHOCTh Y 00YYArOIINXCS] YMEHUI:

PacKpBIBaTh CMBICT OCHOBHBIX XUMHUYECCKHUX MOHATHH: XUMIIECKHH 2JIEMEHT, aTOM, MOJICKYJIa, FOH,
KaTHOH, aHHOH, TIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BAIICHTHOCTB, JIEKTPOOTPHIATEIHLHOCTS,
CTETICHb OKHCIICHUS, XUMUUIECKAsl PEAKITHSL, XUMIYEeCKas CBSI3b, TETUIOBOH 3P (eKT peakinu, MOJb,
MOJISIPHBIH 00BEM, paCTBOP, AMEKTPOIIUTEI, HEIJIEKTPOIUTEI, HIICKTPOIUTHIECKAS JHCCOHAIINS,
peaKkIuy HOHHOTO OOMEHa, KaTallu3aTop, XUMHIECKOe paBHOBECHE, O0OpaTUMbIE i HEOOpaTUMbIE
PEaKIny, OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKINN, OKHUCIUTENb, BOCCTAHOBUTENb, OKUCIICHHE H
BOCCTAHOBIICHHE, aJUIOTPOIHS, aM(pOTEPHOCTh, XUMHUIECKasl CBSA3b (KOBAICHTHAS, HOHHAS,
MeTaJUTHYeCKast), KPUCTAIUTMIECKAs peIIETKa, KOPPO3HUs METAJIIOB, CILIABEI, CKOPOCTh XUMHUYECKOM
peakiuu, mpenensHo aomyctumast konenTpanus [TIK BemiecTsa;

HNINTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHSITUI U MPUMCHSATDH OTHU MIOHATHUA ITPU
OIIMCAaHNH BCUICCTB U UX HpeBpaH.[CHHﬁ;

HCIIOJIB30BATh XUMHYIECKYIO CUMBOJIMKY JUIS COCTAaBJICHUS (JOPMYJI BEIIECTB U YPaBHEHHUI
XUMHUUYECKUX PEAKLIUMI;

ONPEAETATh BaJIEHTHOCTh U CTENIEHb OKUCIIEHUS] XUMUYECKUX JJIEMEHTOB B COEAMHEHUSX Pa3JIMuHOrO
COCTaBa, MPUHAMJICIKHOCTD BEIIECTB K OMpeAeIEHHOMY KIIACCy COSTUHEHHHA 10 (hopMyiaM, BUIT
XIMHYECKOW CBsI3U (KOBaJICHTHAS, HOHHAS, METAUTMYECKAsl) B HEOPTaHMIECKUX COSTUHCHUSX, 3apsi
MOHA TI0 XUMHUYECKOH (hopMyIie, XapaKTep Cpeabl B BOTHBIX paCTBOpaxX HEOPTaHUUCCKUX COCTUHEHHH,
TUI KPUCTAIIMUECKOMN PEIIETKY KOHKPETHOTO BEILECTBA;

packpbIBaTh cMbIcl [Iepuonuueckoro 3akoHa [I. 1. Menaeneesa 1 JeMOHCTPUPOBATh €I0 TOHUMAaHUE!
OITUCHIBATh U XapaKTepu3oBaTh TabnmuHyto Gopmy [leproauyeckoii cucTeMbl XUMHYECKHX
9JIEMEHTOB: Pa3In4aTh HOHATHA «TJaBHast HoArpynma (A-rpymnma)» u «rnodoynas noarpymnma (b-
TpYIIa)», Majble U OOJIbIINE TIEPHUOIbI, COOTHOCUTH 0003HAYEHHSI, KOTOPBIE NMEIOTCS B
MIePHOANYECKO TaOIIHIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOSHHS aTOMOB XMMHYECKHX
9JIEMEHTOB (COCTaB U 3aps[ AApa, o0Iee YHCIIO 3JIEKTPOHOB U PACTIPEAEIICHHE HX IO SIEKTPOHHBIM
CII0SIM), OOBACHATH 00IINEe 3aKOHOMEPHOCTH B I3MEHEHHUH CBOMCTB JIIEMEHTOB U MX COCTNHEHUH B
rpenesaax MajblX NEPUOAOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KHaCCH(bHHHpOBaTB XUMHUYCCKUE BJICMCHTBI, HCOPraHUYCCKHNEC BCIIECCTBA, XUMHNUYCCKHUEC PCAKIINN (HO
YUCIIYy U COCTAaBY YUYAaCTBYHOIIMX B PCAKIIMN BCUICCTB, 110 TCINIOBOMY 3(1)(beKTy, 110 UIBMCHCHHIO
CTEIeHeN OKUCICHUS XUMUYECKUX BHGMCHTOB);



e  XapaKTepHU30BaTh (OMHMCHIBATH) OOIIME U CHCIHUPUICCKUE XUMUICCKIE CBOMCTBA MPOCTHIX U CIOMKHBIX
BEIIIECTB, OATBEPIKIAs OMMCAHHUE TIPUMEPAMH MOJICKYJISIPHBIX ¥ HOHHBIX YPaBHCHUI
COOTBETCTBYIOIINX XUMHUYCCKHUX PEAKIIUI;

®  COCTaBJISITH YPaBHEHUS IIEKTPOIUTUIECKON TUCCOIMAIIMN KHUCIIOT, IEJI0YeH U COJIeH, TTOTHBIE 1
COKpaniéHHbIC YpaBHEHHS PEAKIM HOHHOTO OOMEHa, YPaBHEHHS PEaKIINi, TOATBEPKIAFOIINX
CYIIIECTBOBAHNE TEHETUYECKOM CBSI3M MEXAY BEIIECTBAMU PA3IMIHBIX KIJIACCOB;

®  PacKpBIBaTh CYIIHOCTh OKHCIIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHH II0CPECTBOM COCTABICHHS
3JIEKTPOHHOTO 0anaHCca 3TUX PEaKIlui;

®  [POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH ITPOTEKAHUS
XUMHUUYECKUX MIPEBPAILEHUH B pa3IMYHbIX YCIOBHUSX;

° BBIYUCJIATH OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJISIPHYHO MaCChl BEICCTB, MAaCCOBYHO JOJIIO
XUMHUYCCKOT'O DJICMCHTA 110 d)OpMyJ'Ie COCIMHCHMS, MAaCCOBYIO IOJIHO BEIICCTBA B paCTBOPEC, IPOBOANUTH
paCLIéTI)I 10 YPaBHCHHIO XUMHUYECKOH pCaknuu;

e  cOOJIOATh PaBHUIIA MOJIH30BAHMS XUMHUECKOH MOCYI0M U 1a00paTOpHBIM 000PYI0BAHHEM, & TAKIKE
IpaBujia O6paIlleHI/IH C BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIHUAMU 110 BBITIOJTHEHHUIO
J1a00PaTOPHBIX XUMHYCSCKUX OIBITOB I10 MOJTYYCHUIO U COOMPAHMIO ra3000pa3HbIX BELISCTB (aMMHaKa
Y YTJICKHUCIIOTO ra3a);

e  TPOBOJUTH PEAKIHH, MOATBEPIKIAOIINE KAUSCTBEHHBII COCTAB Pa3IMYHBIX BEIECTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOPUI-, OPOMU-, HOAMI-, KapOOHAT-, pocdar-, CHIMKAT-, CyIb(aT-, THAPOKCHI-
HOHBI, KATHOHBI AMMOHHS I HOHBI H3YY€HHBIX METAILIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX
HEOPraHMYEeCKUX BEIIECTB;

e  INPUMEHITH OCHOBHBIC OTNIEPALIUHI MBICIIUTEIILHOM JESITENbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
0000111eHIe, CUCTEMAaTH3aIINIO, BBISBICHHE PUYMHHO-CIIEJICTBEHHBIX CBA3CH — JJIs U3y4eHHs
CBOJCTB BEIIECTB M XUMUYECKHX PEaKIHi, eCTECTBEHHO-HAYYHbIE METOIbI TO3HAHMS — HAOJII0/IeHHE,
U3MepeHHe, MOICIUPOBAHNE, YKCIIEPUMEHT (peabHbIM U MBICTICHHBII).
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48 IIOK https://m.edso0.ru/00ad9
HEOPraHUYECKUX 4 a50
COETUHEHUN =
0O06001IEeHNE U 14.03.202 Bubnuoreka

49 cUCTEMATU3AMS 1 R ILIOK https://m.edsoo.ru/00ad9
3HAHWUH cb2
KoutpoabHas padota
.’]'V‘23 0 TEME 19.03.202 BI/I6JII/IOT6K.3.

50 OCHOBHBIE KJIaCChI 1 LIOK https://m.edsoo.ru/00ad9
HEOpraHU4YEeCKUX ela
coeauHeHnH"
[TepBbIie OTTBITKH
I 21.03.202 | Puomorexa

51 e LIOK https://m.edsoo.ru/00ad9f | §49
aeMeHToB. [loHsATHE 0 4 fa
rpynmnax cXOIHBIX =
9JICMEHTOB
[Tepuonnyeckuii 3aK0H
u [lepuomuueckas Bubmmnoreka

52 CHCTEMA XMMHUYECKHUX 22'04'202 LIOK https://m.edsoo.ru/00ada | §50

anemenToB /[, .
Meunneneesa

52¢




Bubnunoreka

53 Teprozs, rpymmer, 04.04.202 LIOK https://m.edsoo.ru/00ada | §51
HMOArPYIIIBL 4 52¢
CTpocHHUE aTOMOB. 09.04.202 bubnunoreka
54 CocTaB aTOMHBIX sIIEP. 4 " ITOK https://m.edsoo.ru/00ada | §52
N3otonsl 342
Crpoenue
3JICKTPOHHBIX 000JI0UYEK
aTOMOB 3JICMEHTOB 11.04.202 brGamotexa
55 . " ITOK https://m.edsoo.ru/00ada | §53
[epuoamueckoit 4
6bc
cuctemsl [I. U. —
Meneneena
XapaktepucTuka
XUMHYECKOTO DJIEMEHTa Eubmiorexa
56 IO €10 MOTIOKCHHUIO B 16.04.202 ITOK https://m.edsoo.ru/00ada
[Tepuonnyeckoit 4
824
cucteme /1. U.
Menneneena
3HaucHHe
[Tepuoanyeckoro
3aKOHA JJIsl Pa3BUTHSA 18.04.202 bubmmoTeka
57 HAYKU ¥ IPaKTHKK. J]. 1 " ILHOK https://m.edsoo.ru/00ada | §54
W. Mennenee — 96e
y4€HbIH, earor u
rpak IaHUH
DIIEKTPOOTPHUIIATETHHO 23.04.202 bubmmoTeka
58 CTh aTOMOB 4 o LIOK https://m.edsoo.ru/00ada | §55
XUMHYECKUX DJIEMEHTOB ab8
Honna ecka 25.04.202 | Promorexa
59 HHAA XHMITIECKAA o IMOK https://m.edsoo.ru/00ada | §56
CBSI3b 4
c34
K 30.04.202 bubnuoreka
60 OBAIICHTHAA MOJAPHAA o ITOK https://m.edsoo.ru/00ada
XUMUUECKas CBA3b 4
ab8
KoBanenTtHas bubnuoreka
61 HETIOJIAPHAS 27'05'202 OK https://m.edsoo.ru/00ada
XUMHYECKAs CBSI3b ab9
bubnuoreka
62 CreneHb OKUCIIEHHS 4114'05'202 ITOK https://m.edsoo.ru/00ada | §57
e28
OKHCIUTETBEHO- 16.05.202 bubaunoreka
63 BOCCTAHOBUTEJIBHBIE 4 o LIOK https://m.edsoo.ru/00adb
peaxkuu 076
bubaunoreka
64 Oxucmirem u 21.05.202 IIOK https://m.edsoo.ru/00adb
BOCCTaHOBHUTEIIN 4
076
O06o006meHue n 23.05.202 bubnuoTeka
65 CHUCTEMATU3ALUS 4 e IIOK https://m.edsoo.ru/00adb

3HAHUU

33c




KonrpoabHas padoTa Eubmorexa
66 Ned o Teme 1 28.05.202 IIOK https://m.edsoo.ru/00adb
«CtpoeHue aToma. 4 486
XuMudeckas CBI3b)» —
PesepBHbI ypOK.
bubanoreka
67 Obobmerme 1 | 3005202 | 110 https://m edsoo.ru/00ad9
CUCTEMAaTHU3alUA 4 b2
3HAHUM -—=
PesepBHBIN ypoK.
bubnnoreka
68 Obobwenne n 1 31.05.202 LIOK https://m.edsoo.ru/ff0d61
CUCTEMaTH3aIus 4 6
3HAHUM =
OBLIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
9 KJIACC
Koa-
BO
. Hdara JJeKTpOHHBbIE LU (POBBIE JononnuTtenbHas
Nen/m | Tema ypoxa Hacos u3yyeHusi | oOpazoBaTeibHbIE Pecypchl uHpopManus
Bceero
[Tepuoangeckmit
3aKOH.
[epuoamngeckast bubmmoTeka
1 cucTeMa XMMUYECKUX 1 04.09.2023 OK https://m.edsoo.ru/00adb59e
anemenToB 1. 1.
Meneneena
3aKOHOMEPHOCTH B
W3MCHEHHUHU CBOMCTB BuGmorexa
2 XHMITICCKHX 1 06.09.2023 OK https://m.edsoo.ru/00adb6b6
DJIEMCHTOB l'IepBI)IX
TPEX NIEPUOJOB
Knaccuduxanus n
HOMEHKJIATypa bubnmmnoTeka
3 HEOPraHUYECKUX 1 11.09.2023 HOK https://m.edsoo.ru/00adb7e2
BEIIECTB
Buasr xumnueckoit
CBSI3H M THIIBI bubnmnoreka
4 KPHCTAIUTMIECKUX 1 13.09.2023 IMOK https://m.edsoo.ru/00adbact
PpEIETOK
KourpoabHas
pa6ora Nel o Teme
«IToBTOpEeHme n
5 yriy0eHrne 3HaHWHA 1 18.09.2023
OCHOBHBIX pa3zeiioB
Kypca 8 kimacca»
Knaccuduxarys
XUMUICCKUX bubnuotexa
6 peakuui 1o 1 ]20.09.2023 ITOK https://m.edsoo.ru/00adbcb0 3
Pa3IMYHBIM
MIpU3HAKAM.




OKHUCIUTEIBHO-
BOCCT. PEaKIiuu

OKHUCINTEIIHHO-
BOCCTAHOBUTCJIBHBIC
peaxku

25.09.2023

bubnunoreka
LOK https://m.edsoo.ru/00adcade

§1

[TonsiTue 0 ckopocTn
XHUMHAYECKON
peakruu. [Toustue o
TOMOTEHHBIX U
TeTepPOTCHHBIX
peaxIusIx

27.09.2023

bubnunoreka
HOK https://m.edsoo.ru/00adbe9a

§3

IlonsaTHe 0
XHMHYECKOM
PaBHOBECHH.
DakTophl, BIUIIONINE
Ha CKOPOCTh
XAMUYCCKOM
peaxIuu u
MTOJIOKEHHE
XAMHYECKOTO
paBHOBeCHs

02.10.2023

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

§5

10

Teopus
3IEKTPOJIUTHUECKOMN
JIUCCOLIMAIIHY.
CunbHble U cabbie
DJIEKTPOIIUTHI

04.10.2023

bubmmoTeka
ITOK https://m.edso0o.ru/00adcd68

§6

11

Honnbple ypaBHEHUS
peakmmii

09.10.2023

bubnaunoreka
LIOK https://m.edsoo.ru/00add448

§9

12

XHUMHUYECKHE
CBOMCTBA KUCJIOT U
OCHOBAHHH B CBETE
MIpEJICTABICHUI 00
SIEKTPOIUTHIECKON
JIHCCOLMAIIIT

11.10.2023

bubanoreka
LIOK https://m.edsoo.ru/00add5d8

13

XHUMHUYECKHE
CBOICTBaA coJiell B
CBETE
MpeJICTaBICHUI 00
SIEKTPOIUTHIECKON
JIHCCOLMAIIIT

16.10.2023

bubnunoreka
LIOK https://m.edsoo.ru/00add8b2

14

[TonsTHE O
TUAPOIU3E CONEN

18.10.2023

bubauoreka
IIOK https://m.edsoo.ru/00add9d4

§15

15

O06001IeHuEe U
CUCTEMATU3ALHS
3HAHUU

23.10.2023

bubmmoreka
OK https://m.edsoo.ru/00addd12

16

[IpakTudeckas
pabora Ne 1.
«Pemenue
AKCIIEPUMEHTATBHBIX
3a/1a49»

25.10.2023

Bubnmuoreka

OK https://m.edsoo.ru/00addbfa




17

Kontpoabnas
padoTta Ne2 o Teme
«JeKTpoIuTUYeCcKas
JIUCCOLIUAIIHA.
Xumuueckue
peaxkuuu B
pacTBopax»

30.10.2023

bubmmoreka
OK https://m.edsoo.ru/00addecO

18

OOmas
XapaKTepUCTUKa
rajloreHOB.
XHUMHUYECKHE
CBOICTBA Ha
MIpUMEPE XJIOPA

13.11.2023

bubnnoreka
OK https://m.edsoo.ru/00addfe2

§12-13

19

XJ10poBOAOPOI.
ConstHast KHCIIOTA,
XUMHUYECKUE
CBOICTBA,
MOJTy4eHue,
MIPUMEHEHUE

15.11.2023

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

§14-15

20

[IpakTryeckas
pabora Ne 2 o Teme
«ITomyuenne
COJISTHOUM KHMCJIOTBHI,
H3y4deHUe €€
CBOMCTB»

20.11.2023

bubmmnoreka
IOK https://m.edsoo.ru/00ade348

21

Brraucienus mmo
YpaBHEHUSAM
XAMHYECKUX
pEaKIMid, ECIM OAVH
W3 pearcHTOB JiaH B
HM30BITKE

22.11.2023

bubnmnoreka
IOK https://m.edsoo.ru/00ade488

22

Oo61mas
XapaKTepHUCTHKA
aseMeHToB VIA-
TPYTIIIBI

27.11.2023

bubnuoreka
ITOK https://m.edsoo.ru/00ade64a

§17

23

AunnoTporHsie
MOIU(DUKALINU CEPHI.
Haxoxaenue cepsl u
€€ coeIMHEHUH B
MIPHUPOJIE.
XUMHUYECKHE
CBOIICTBa CEpHI

29.11.2023

bubnuoreka
ITOK https://m.edsoo.ru/00ade64a

§18

24

CepoBomopo,
CTpOCHHE,
¢duznyeckue u
XUMUYECKUE
CBOMCTBA

04.12.2023

bubnunoreka
HOK https://m.edsoo.ru/00ade802

§19

25

Okcupl cepsl.
CepHas KHCIIOTa,
(uznyueckue u
XUMHUYECKHUE

06.12.2023

bubnunoreka
LOK https://m.edsoo.ru/00adea28

§20-21




CBOICTBA,
MIPUMEHEHHE

26

Xumuueckue
PCeaKIIMH, JICKAITUC B
OCHOBE
MIPOMBITIICHHOTO
croco6a MoTy4eHHsI
CEpHOM KHUCIIOTHI.
XumMuueckoe
3arpsi3HEHHUE
OKPY>KaloIeh Cpe/Ibl
COEIMHEHUSIMH CEPBI

11.12.2023

bubmmnoreka
OK https://m.edsoo.ru/00adec8a

27

Brrunciaenue
MacCOBOH JOJIA
BBIX0/1a IPOIYKTA
peaxuu

13.12.2023

bubnmnoreka
OK https://m.edsoo.ru/00adec8a

28

Oo61mas
XapaKTEPUCTHKA
3neMeHToB VA-
TPYIIIBL. A30T,
pacnpocTpaHeHHUE B
pupoe,
¢busnueckue u
XUMHUYECKUE
CBOICTBA

18.12.2023

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

§23

29

AMMHaK, ero
¢duznyeckue u
XUMUYECKHUE
CBOICTBA, IIOJIy4EHUE
U IPUMEHEHHE

20.12.2023

Bubnmuoreka

OK https://m.edsoo.ru/00adf004

§24

30

[IpakTudeckas
pabota Ne 3 mo Teme
«ITomyuenue
aMMMaKa, U3y4CHHUC
€ro CBOMCTB»

25.12.2023

Bubnuoreka

ITOK https://m.edsoo.ru/00adf180

31

A3oTHas KucioTa, eé
¢duzndeckue u
XUMHUYECCKHUEC
CBOMCTBA

27.12.2023

Bubanoreka

ITOK https://m.edso0.ru/00adf306

§27

32

Ucnonn3oBanue
HUTPATOB U COJIEH
aMMOHHS B Ka4eCTBE
MHUHEPaJTbHBIX
YIOOPECHHUIA.
Xumuuaeckoe
3arps3HCHUE
OKpYXKarolen cpeipl
COCAMHCHMSIMU a30Ta

10.01.2024

bubnunoreka
LOK https://m.edso0.ru/00adf518

33

®dochop. Okcup
¢docdopa (V) u
dbocdopHas KucIoTa,
dbuznyeckue u

15.01.2024

bubanoreka
HOK https://m.edsoo.ru/00adf68a

§29-30




XUMUYECKHUE
CBOICTBA, NIOJIy4EHUE

34

Ucnonb3oBanue
¢docaToB B KaueCcTBE
MHUHEPaJTbHBIX
YI0OpECHUIA.
3arpsi3HeHHe
TPUPOJTHON CPEIBI
docharamu

17.01.2024

bubnmuoreka
ITOK https://m.edsoo.ru/00adfc20

35

VYraepon,
pacIpocTpaHeHHE B
MIPUpO/IE,
¢busnueckue u
XAMHUYECKHUE
CBOMCTBA

22.01.2024

Bubnmuoreka

IMOK https://m.edsoo.ru/00adfd9c

§31-32

36

Okcuipl yriepoja,
UX (U3HYECKHE U
XUMHUYECKHUE
CBOMCTBA.
DKOJOTHYECKUC
po0JIeMBl,
CBSI3aHHBIE C
OKCHJIOM yTJIepoa
(V)

24.01.2024

bubnuoreka
ITOK https://m.edsoo.ru/00adfebe

§33-34

37

YronpHasg KUCIOTa U
e€ conu

29.01.2024

bubnuoreka
ITOK https://m.edsoo.ru/00ae006¢

§35

38

[IpakTuaeckas
paborta Ne 4 o Teme
"Tony4yenue
YTIIEKUCIIOTO Ta3a.
KauecTBeHnnas
peakius Ha
KapOoHaT-noH"

31.01.2024

bubnuoreka
ITOK https://m.edsoo.ru/00ae027e

39

[TepBoHauanbHBIC
MOHSTHS 00
OpPraHUYEeCKUX
BEIIIECTBAX KaK O
COCIMHEHUSAX
yriepona

05.02.2024

bubnunoreka
OK https://m.edsoo.ru/00ae054e

40

Kpemnwii u ero
COCIMHEHHUS

07.02.2024

bubnnoreka
LIOK https://m.edsoo.ru/00ae080a

§37-38

41

[IpaxTrnyeckas
pabora Ne 5.
Pemenne
IKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe
«Baxueiimue
HEMETAJUIbI U UX
COCIUHEHUSA»

12.02.2024

bubnnoreka
LIOK https://m.edsoo0.ru/00ae0bf2

42

KonTpoabnasn
padora Ne3 o Teme
«Baxueimue

14.02.2024

bu6mmoreka
OK https://m.edsoo.ru/00ae0e18




HCMCETAJJIbI 1 UX
COCAVHCHUA

43

Oo61as
XapaKTepUCTHKa
XUMUYECKUX
9JIEMEHTOB —
METaJIJIOB.
Merannuueckas
CBSI3b U
MeTaJlInyecKas
KpUCTAILTNYECKAS
peméTKa.
dusnueckue
CBOIMCTBA METAJLJIOB

19.02.2024

bubmmoreka
OK https://m.edsoo.ru/00ae103e

§39-40

44

Xumuueckue
CBOIICTBa METAJLJIOB.
DIIEeKTPOXUMHUYECKUN
P HapsDKECHUH
METaJJIOB

21.02.2024

bubanoreka
IOK https://m.edso0.ru/00ae1156

§41

45

OO1me crmocoos!
II0JIyYEHUS
MeTauioB. CILIaBEL.
Brruncnenus no
YpaBHEHUSIM
XUMHYECKHX
pEeaKLMid, ECIHM OJVH
W3 pearcHTOB
COIEPKUT MPUMECH

26.02.2024

bubmmnoreka
IHOK https://m.edso0.ru/00ae1156

§42

46

Ilonsitue o xoppo3uu
METaJLJIOB

28.02.2024

bubnmnoreka
IOK https://m.edso0.ru/00ae1278

47

[IlenouHbIe METATUTBI

04.03.2024

Bubnmnoreka
OK https://m.edsoo.ru/00ael4b2

§43

48

OKcunsl 1
THUAPOKCHIIBI HATPUS
M KaJIns

06.03.2024

bubnnoreka
LIOK https://m.edso0.ru/00ae14b2

§43

49

[IlemoyHo3emMeNbHbBIE
METaJUIbI — KaJIbLIUIA
YA MarHum

11.03.2024

bubnunoreka
IOK https://m.edsoo.ru/00ae15e8

§44

50

Baxneimme
COETUHEHUS KaJIbIIHS

13.03.2024

bubanoreka
IOK https://m.edsoo.ru/00ae15e8

§45

51

0O06001IEeHNE U
cUCTEMATU3aLHL
3HAHUU

18.03.2024

52

JKéEcTkocTh BOABI 1
CI0COOBI €é
YCTpaHEeHHS

20.03.2024

bubnunoreka
HOK https://m.edso0.ru/00ae1886

§45

53

[MpakTrdeckas
pabota Ne 6 o Teme
"YXécTkocTh BOIBI U

01.04.2024

bu6mmoreka
LIOK https://m.edsoo.ru/00aelae8




METOJbI €€
ycTpaneHus"

54

AmroMuHHAI

03.04.2024

bubmmoTeka
ITOK https://m.edsoo.ru/00aelc64

§46

55

AmdoTepHbIe
CBOIiCTBAa OKCHIA U
THUAPOKCHIIA

08.04.2024

bubnunoreka
LIOK https://m.edsoo.ru/00aelc64

§47

56

Keneso

10.04.2024

bubnnoreka
IOK https://m.edso0.ru/00ae1d86

§48

57

OKcHupl,
TUAPOKCHUIIBI U COJIH
skenesa (1) u xenesa

()

15.04.2024

bubanoreka
OK https://m.edsoo.ru/00ae35e6

§49

58

0O060011IEeHE U
CUCTEMaTU3alus
3HAHUU

17.04.2024

59

[IpakTuaeckas
pabora Ne 7.
Pemenne
9KCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe
«Baxkneiine
METaJIbI U X
COCIMHCHHS

22.04.2024

bubnuoreka
ITOK https://m.edsoo.ru/00ae3de8

60

Brruucienus mmo
YpaBHEHUSM
XAMHYECKUX
peaKIui, eciu OJIUH
W3 peareHToB JIaH B
HM30BITKE WU
COJICPKUT MPUMECH.
Brrunciaenus
MacCOBOM J10JIK
BBIX0/1a IPOIYKTa
peaknun

24.04.2024

bubmmoreka
IOK https://m.edso0.ru/00ael750

61

O060011IeHE U
cucTeMaTU3aIusa
3HAHUU

29.04.2024

62

KonTpoabHasi
pabota Ned 1o Teme
«Baxwneitmue
METaJUTbl ¥ UX
COCMHECHHUS

06.05.2024

63

BerectBa u
MarepHualbl B
MMOBCEIHEBHOM
’KH3HU YeJIOBEKa

08.05.2024

bubnunoreka
ITOK https://m.edso0o.ru/00ae3f50




XHUMHUCCKOS bubnuoreka

64 SATPASHEHIE ! 13.05.2024 ITOK https://m.edso0o.ru/00ae4270
OKpYKaIoIIEeH cpeibl
Ponp xumuu B
peleHun bubmmoTeka

65 9KOJIOIMYECKHX 1 15.05.2024 IOK https://m.edso0.ru/00ae4270
mpobsiemM
PesepBHBIN ypoOK.
0O06001IEeHNE U Bubnmoreka

66 cUCTEMATU3ALMS 1 20.05.2024 OK https://m.edso0.ru/00ae0d0a
3HAHUU
PesepBHBIN ypOK.
006001IEenre u Bubnmoreka

67 cUCTEMATU3ALMS 1 22.05.2024 IHOK https://m.edsoo.ru/00adb33c
3HAHUHN
PesepBHBIN ypOK.
O06001menne u Bubnunoreka

68 CHUCTEMAaTH3aINs 1 23.05.2024 ITOK https://m.edsoo.ru/00ad9ch?2
3HAHUHN

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOIT'PAMME
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