MHUHUCTEPCTBO MPOCBEIEHUS POCCUMCKOHN ®EJIEPAIIUA
MuHHCTEPCTBO 00pa30BAHUA U MOJIOAEKHOM MOJUTHKHU
CepasioBckoii 00s1acTH

Yupasienue oopazoBanueM HoBoJISUIMHCKOT0 TOPOICKOT0 OKPyra

MAOQOY HI'O "OOII Ne 11"

MYHUUWMNAJIbHO Moanucaxo

E ABTOHOMHOE un¢posoi

OBLLEOBPA30OBA noAanucbio: COFHACOBAHO YTBEPH(I[EHO

TENTbHOE MYHUUMMNAJIbHOE
ABTOHOMHOE

YYPEXOEHVE  OpliEOBPA3OBATE Ilemarornyeckum cose- JIHpeKTop IIIKOJIbI

HOBONANNHCKO fbHOE TOM

rO FOPOACKOIO YYPEXAEHME

OKPYTA HOBONANMHCKOTO "

"OCHOBHAS rOPO/ICKOrO MAOY HI'O "OO0LI TBepnoxnedona FO.A.
OKPYTA "OCHOBHASA _N'ol 1 "

OBLLIEOBPA3OBA OBLLEOBPA3OBATE B

TESTbHAA LUKOMA [1bHAS LKOMA Ne [Tpukaz Ne 71-O]]

Ne 11" 7" HpI/IKa3 N9

29 2024 r.
oT «29» aBrycra 2024 . OT «25» aBrycra r

PABOYAS [IPOTPAMMA
(ID 317333)

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

U1 oOygaromuxcs 8 — 9 KiaccoB

n.JlooBa, 2024r.



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHHM Ha YPOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs COCTaB-
JIeHa Ha OCHOBE TPeOOBAaHMI K pe3yJibTaTaM OCBOECHMSI OCHOBHOW 00pa3oBaTelb-
HOM TporpaMMmbl OCHOBHOrO oOmero ooOpas3oBaHus, npenacraBieHHbx B OI'OC
00O, a Taxxe Ha OCHOBE (eaepanbHOl padodeil mporpaMMbl BOCIUTAHUS U C
y4€TOM KOHIENIMHU NpenofaBaHus yd4eOHOro mpeamera «Xumus» B o0Opa3oBa-
TeJIbHBIX Oopranusanusax Poccuiickon denepanuu.

[Iporpamma mo xumMuu na€t NpeacTaBiIeHUE O LENsAxX, o0uel crpateruu o0y-
YEeHUs, BOCIUTAHUSI U Pa3BUTHUSL 00y4alOLUXCS CpeACTBAMHU y4eOHOro INpeamera,
YCTaHABIMBAET 00s3aTEIbHOE MPEJAMETHOE COJIepKaHHe, MpeaycMaTpUBaeT pac-
npesieJIeHue ero Mo Kjiaccam M CTPYKTYpPUpOBaHUE IO pasjiejiaM U TeMaMm Ipo-
rpaMMBbl 110 XUMUH, ONPEIEseT KOJIMYECTBEHHbIE U KaYeCTBEHHbIE XapaKTepUCTH-
KA COJIepKaHMs, PEKOMEHYEeMYIO IOCJIEI0BATEeIbHOCTh U3YYEHUS! XUMHUU C YUE-
TOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH yueOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEW O00y4aromuxcs, ONpeeseT BO3MOXKHOCTH MpeIMeTa
JUTSL peanu3aiu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesb-
HOM IpOrpaMMbl Ha YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs, a Takke TpeOoBa-
HUM K pe3yibTaTaM O0y4YeHHUs] XMMHUH Ha YPOBHE Li€Je n3ydeHus npeaMmeTa u oc-
HOBHBIX BUJIOB Y4eOHO-ITI03HABAaTEIbHON AESITEIbHOCTH 00yUaroILIErocs: mo ocBoe-
HUIO Y4EOHOTO COJEpKaHUsI.

3HaHUEe XMMUU CIIY>)KUT OCHOBOM sl (pOpMHpPOBaHMSI MUPOBO33PEHUs 00Y-
YAOILErocs, €ro NpeJCTaBIEHUN O MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UrparoT GpopmMupyeMble XUMUEH MPEACTABICHUS O B3aUMOINPEBPALLEHUSAX YHEPTUU
¥ 00 DBOJIONMH BEIIECTB B IMPHUPOJIC, O MyTAX PEIICHUS TI00AIBHBIX MPOOIeM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBON U
HKOJIOTUYECKOM 6€30IacHOCTH, MPOOIIEM 31paBOOXPAaHEHUSI.

N3yuyenne xumuu:

CHOCOOCTBYET peaju3allii BO3MOXKHOCTEHN /Ui caMmopa3BUTUS U (GOpMUpPOBa-
HUS KyJbTYphl IUYHOCTH, €€ o011eil 1 PyHKIMOHATbHONW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIHOCOOHOCTEM
00y4aroUINXcsl, HABBIKOB UX CAMOCTOSATEIBHON y4eOHOU NEesATEIbHOCTH, SKCIEpPH-
MEHTaJIbHBIX U HCCIEA0BATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B IOBCEIHEBHOM
KU3HU, TaK U B IPOPECCUOHAIBHOMN AESATENBHOCTH;

3HAKOMUT CO CHEUHU(PHUKON HAydHOrO MBIIIJIECHUS, 3aKJIaJbIBAET OCHOBBI IE-
JIOCTHOT'O B3IJIsSIIa HA €IMHCTBO NPUPOJBI U YEJIOBEKA, SBISIETCSI OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 y4YarOIINXCs;

CIocoOCTBYEeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTMYECKOE
oOpa3zoBaHue 00y4aOIINXCS.



JlanHble HampaBlieHUs B OOYYEHMHM XMMHUU OOECHEYMBAIOTCS CIEHU(PUKOIM
CoJIep>KaHMsl Y4eOHOTO TMpeaMeTa, KOTOPBIM SIBISETCS MEJarornyecku ajaanTHpO-
BaHHBIM OTPaKEHHEM 0a30BOM HAyKW XMMHUH Ha ONpPENENEHHOM 3Tane e€ pas3Bu-
THSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTUPOBAH HA
OCBOCHHUE O0YYAIOUMMHUCS CUCTEMBI TIEPBOHAYATIBLHBIX MTOHSATUM XUMUHU, OCHOB He-
OpPraHMYeCKOM XMMHHU M HEKOTOPBIX OTAEIBHBIX 3HAUYMMBIX MOHSATHI OpraHuye-
CKOM XMMMUHU.

CrpykTypa coaep:kaHusl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro noaxoga kK €€ uszydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUM O XUMHYECKOU
peakiuu. O0€ 3TH CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI M0 MPUHIUITY MOCE0BA-
TE€JLHOTO Pa3BUTHUSl 3HAHWUK HA OCHOBE TEOPETHUECKHX MPEICTABICHUN Pa3HOrO
YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XWMUHU;

— Y4E€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOM CBSI3H;

— MPEACTaBICHUN 00 AIEKTPOIUTHYECKON AMCCOLMALUU BEIIECTB B PacTBO-
pax.

Teopernueckue 3HaHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIY-
YEeHHBIX M OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IOCIEAOBATENBHO OT OJIHOTO
YPOBHS K JIpyroMy, BBINONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHue MmporpaMmsbl 0 XUMHH CIIOCOOCTBYET (OPMHUPOBAHUIO TIPE/ICTAB-
JICHUS O XMMHYECKOM COCTAaBJISIFOIICH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CH-
CTEMHOM MPUPOBbI, IECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAaM I10-
3HaHUs B HaykKe. M3ydeHne XuMuu MpOUCXOUT C MPUBIICUEHUEM 3HAHUN U3 paHee
M3YYEHHBIX yUEeOHBIX MPeaMeTOB: «OKpyxatomuii Mup», «buosnorus. 5-7 kimaccei»
n «Pusmuka. 7 Kimacey.

[Ipu u3ydeHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUNW OCHOB XHMHUYE-
CKOM HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUECKON JIESITENb-
HOCTH 4Y€JOBE€Ka M KakK OJHOr0 W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajaya
y4e0HOTO TpeaMETa COCTOUT B (DOPMUPOBAHUM CHCTEMBl XUMHYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHITUN, 3aKOHOB M TEOPETUYECKUX MOJIOKEHHUM, HOCTYI-
HBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HAYKH, B MPUOOIIEHUHU K
HAay4YHbIM METOJaM MO3HAHUS NPU W3YUYCHUH BEIIECTB U XUMUYECKUX PEAKLHM, B
GbopMUPOBaHUU U PA3BUTUHU MO3HABATEIIbHBIX YMEHUM U UX NMPUMEHEHUU B yuel-



HO-TIO3HABATEIbHOW M Y4eOHO-MCCIIEeIOBATEILCKON IEATETbHOCTH, OCBOCHUHU TIpa-
BIJI 6€30MacHOro oOpaleHust ¢ BEECTBAMU B ITOBCEITHEBHOM KU3HH.

[Ipy M3y4yeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue IeH, KaK:

— (hopMUpOBaHNE UHTEIIEKTYAILHO Pa3BUTON JTMYHOCTH, TOTOBOM K caM000-
Pa30BaHMIO, COTPYAHUUYECTBY, CAMOCTOSITEIILHOMY MPHHATHIO PEUICHUH, CIOCO0-
HOM aJJanTHPOBATHCA K OBICTPO MEHSIOIUMCS YCTIOBHSIM JKU3HH;

— HamnpaBJIEHHOCTh OOy4YEHHs] HAa CHCTEMaTHYecKoe MpuoOIleHne 00ydaro-
IIUXCSI K CAMOCTOATEIBHOW TO3HABATEIBHOW NEATEIHHOCTH, HAYYHBIM METO/IaM
NO3HAHUSA, (POPMHUPYIOIIUM MOTHUBAIIMIO M Pa3BUTHE CTIOCOOHOCTEH K XUMUH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHHUIO 00yYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW MEATEIHHOCTH, MO3HAHUS M CAMOIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (hopmupoBaHue o0mel QyHKIIMOHATFHOW M €CTECTBEHHO-HAYYHON TPaMOT-
HOCTH, B TOM YHUCJIC YMEHUI OOBSCHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO MU-
pa, UCTIONB3ysl 3HAHUS U OTIBIT, TIOJYYCHHBIC MTPH U3yUYEeHUN XUMHUH, IPUMEHSTh HX
IpU peIeHNH MpooJieM B MOBCETHEBHON KU3HU U TPYIOBOM JESITEIIbHOCTH;

— (hopmupoBaHue y 00y4arOUUXCsl TYMaHUCTUYECKUX OTHOIICHUMU, MOHUMA-
HUSl IEHHOCTH XMMMYECKHX 3HaHUU 151 BEIPAOOTKH HKOJIOTHYECKH Ierecooopas-
HOT'O TIOBEICHUS B OBITY U TPYAOBOM NEATEILHOCTH B LIETSX COXPAHEHHS CBOETO
3II0POBbSI 1 OKPY>KAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIIMU K O0YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U Cca-
MOBOCIIMTAHUIO HA OCHOBE YCBOEHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMPOdWIIS M HAIIPABICHHOCTH JaTbHEHIIIEr0 00yJCHHS.

OO61iee 4yncIo YacoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU HA YPOBHE OCHOBHO-
ro oomiero odpazoBanusi, coctapisier 136 dacoB: B 8 kimacce — 68 yacoB (2 4aca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena u BemectBa. OuU3MUECKHE CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSHHUE BeE-
miectB. [loHsiTue o MeTonax mo3Hanust B xumuu. Yucteie BemectBa u cmecu. Crio-
coOBbI pa3ziesieHus CMeceH.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 2JIeMEHThl. CHUMBOJIBI XUMUYECKUX JJie-
MeHTOB. [IpocThie U clloXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3a-
KOH IOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTeNnbHass atoMHas Macca. OTHOCH-
TeJIbHAs MOJICKYJISIpHas Macca. MaccoBasi 10JIsi XUMHUYECKOTO AJIEMEHTa B COEIU-
HEHUH.

KonnuectBo BemecTBa. Moinb. ModisipHas macca. B3auMocBsI3b KOJIMUECTBA,
Macchl M YUClIa CTPYKTYPHBIX €AUHUIL BerecTBa. Pacuérel mo ¢popmynaMm xumude-
CKHX COEJTMHCHHM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUs, 3aMeIlleHHs], 0OMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpaleHus ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
(bU3UIECKUX CBOMCTB 00pa3I0OB HEOPTAaHMYECKUX BEIIECTB, HAaO0IcHHE (r3UIe-
CKHX (IJIaBJI€HUE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUIIECHUE U
KOHJICHCALIUS BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, MTPOKATUBAHUE MEIHOMN MpO-
BOJIOKH, B3aMMOJICHCTBHE MeJla ¢ KHUCIOTOW) SIBJICHUM, HAOJIOJCHUE M ONHUCAHUE
MIPU3HAKOB MPOTEKAaHUSI XMMHYECKUX pEeaKlUMil (pa3ioKeHue caxapa, B3anuMOJICi-
CTBHEC CEPHOW KHCIOTHI C XJIOpHIOM Oapwsi, pasnoxkenue ruapokcuaa meau (I1)
IIpU HarpeBaHUM, B3auUMOJEHCTBHE keje3a ¢ pactBopoM conu meau (1), uzyuenue
CIIOCOOOB pa3feieHHs] CMECel: ¢ TIOMOIIbI0 MarHuTa, (GUILTPOBaHUE, BHIMAPUBA-
HUE, JAUCTWULAIMSA, XpomaTtorpadusi, MPOBEICHHE OYHUCTKH TMOBAPEHHOW COJIH,
HAOJIOZICHUE W OMHCAHWE PE3YJIbTATOB MPOBEICHUS OIBITA, WLITIOCTPUPYIOIIETO
3aKOH COXPaHEHHS MacChl, CO3/JaHhE MOJIeJIel MOJIEKY (IIapOCTEPKHEBBIX).

Ba:xHeiilue nmpeacTaBuTe/ 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucnopon — 3jaeMEHT U MpPOCTOe
BelecTBo. Haxoxnenue kuciaopoaa B npupoje, Gu3n4eckue U XUuMHUIEeCKHUe CBOM-
ctBa (peakuuu ropenusi). Oxcunpl. [Ipumenenue kuciopoaa. CrocoObl MOTyIeHUS
KHCJIOPOJIa B JIaDOpaTOpUU U MPOMBIILIEHHOCTH. KpyroBopoT kuciopoja B Ipu-
poae. O30H — ajioTponHas MoAU(pUKALKS KUCTOPOa.



TemnoBoil 3ppexT XuMHUECKON peakuu, TEPMOXUMUYECKUE YPABHEHUS, K-
30- ¥ DHAOTEPMHUYECKHAE peaKUuu. TOIUIMBO: yrojp U METaH. 3arpsi3HEHUE BO31Y-
Xa, YCUJICHHE MMapHUKOBOTO d(pdekTa, pa3pyilieHrne 030HOBOTO CIIOS.

Bopopon — anmemeHT U npocToe BemecTBo. Haxoxaenue Bogopoaa B pUpo-
ne, pusznueckue M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MOJTyUCHMUS.
Kucnots! u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

®usnyeckue cBomcTBa BoAbl. Boma kax pactBopurens. PactBopel. Hacsl-
IICHHbIE M HEHACBIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BElIECTB B BojJie. MaccoBast
JI0JIsI BEUIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHusA. Ponb pac-
TBOPOB B MPUPOJIE U B )KU3HU YesnoBeKa. KpyroBopoT Bojbl B IpUPOJE. 3arps3He-
HUE NPUPOJHBIX BOJ. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coenunenuil. Oxcuabl. Kinaccuduxanus
OKCHJIOB: coJjieoOpasyromirue (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIE) U HEcoeo0pa-
sytouiue. Homenknatypa okcuaoB. @U3NUEeCKUEe U XUMUUECKHUE CBOMCTBA OKCHIOB.
[TonyueHune OKCUAOB.

OcHoBanus. Kinaccudukanys ocHOBaHUM: METOYN U HEPACTBOPUMBIE OCHO-
BaHusi. HoMeHkatypa ocHoBaHu. PU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBA-
Hul. [lonyyeHne OCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pan akruBHocTy MetaiuioB H. H. bekerosa. [lony-
YEHUE KHUCIIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEICHUE COAEPKAHUS KUCIOPOJa B BO3IYXE, MOJyUYEHUE,
coOupaHue, pacrio3HaBaHWE M W3Y4YEHHE CBOWCTB KUCIOpO/a, HAONIONCHHUE B3au-
MOJICVCTBHUSI BEIIECTB C KUCIOPOJIOM M YCIIOBHS BO3HMKHOBEHHUS U MPEKPAILCHUS
ropeHus (mokapa), 03HaKOMJICHHE ¢ 00pa3IlaMy OKCHJIOB M OTIMCAHUE UX CBOMCTB,
MoJIyyeHue, cooupaHue, paclio3HaBaHUE U U3y4EHUE CBOMCTB BOAOpoa (TOpeHue),
B3auMojielicTBre Bojopoaa ¢ okcunoM meau (1) (Bo3aMOKHO MCIOJIb30BAaHHUE BHU-
JileoMaTepraoB), HAOIIOJeHUE 00Pa3IOB BEMIECTB KOJUIECTBOM | MOJIb, UCCIIENO0-
BaHHE OCOOEHHOCTEH PACTBOPEHHUS BEMIECTB C Pa3IMYHON pacTBOPUMOCTHIO, MPU-
TOTOBJIEHHE PACTBOPOB C OMNPEAECIEHHOW MACCOBOW JOJIEM PACTBOPEHHOIO BEIllE-
CTBa, B3aMMOJICHCTBHE BOJIbI C METAJJIaMU (HATPUEM U KalbllueM) (BO3MOXKHO HC-
MOJIb30BAHUE BUACOMATEPHUAJIOB), HCCIEIOBAaHUE OOpPa3ll0B HEOPraHMYECKUX Be-
IIECTB PA3JIMUHBIX KJIACCOB, HAOJIIOJCHUE HM3MEHEHHUS OKPACKM WHIUKATOPOB B
pacTBopax KHUCJIOT W IIeNo4el, n3yueHue B3aumojierctBusi okcuma meau (1) c



pacTBOPOM CEPHOM KHUCIOTBI, KUCIOT C METAJUIAMH, PEAKIMIA HEUTpaIn3aluu, mno-
Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHI, BBITECHCHHE OJIHOTO METajjla JAPYTUM U3
pacTBOpa COJIM, PELICHHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «Baxuenmue kiac-
Cbl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoanuecknin 3axkoH u Ilepuoanyeckasi cucTeMa XUMHYECKHX dJle-
MeHTOB [I. U. MenaeneeBa. Ctpoenue aToMoB. XUMHYECKas CBA3b. OKucC/IH-
TeJIbHO-BOCCTAHOBHUTEJbHbIE PeaKIUU

[lepBble TOMBITKH KIacCH(DUKAIMM XUMUUYECKUX dJeMeHTOB. [loHsiTHe o0
IPYIIax CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U MICIOYHO3EMEJIbHBIC METAJLIbI, Tallo-
T'€HBbI, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpPbIE 00pa3yroT aM(OTEpPHbIE OKCUJBI U
TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. KopoTtkornepuoanass u anuHHoniepuogHas ¢opmbl [lepuoanue-
CKOM cucTembl Xxumuueckux anemeHToB [[. . Menaeneesa. llepuonsl u rpymnisl.
DU3NYECKUN CMBICH MOPSIKOBOTO HOMEPA, HOMEPOB MEPHOIA U TPYIIbI JIEMEH-
Ta.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUYecKuX daeMeHToB [lepuoanue-
ckon cuctemsl JI. . MenneneeBa. XapakTepucTuka XUMHYECKOTO 3JIEMEHTA IO
ero nojoxenuto B [lepnonnueckont cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHMs pajuyca aTOMOB XMMHUYECKHUX DJIEMEHTOB, Me-
TAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIIaM U MIEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB IS pa3BUTHs Hayku U npakTuku. [. 1. MeHneneeB — yd€HbIN U rpax-
JaHWH.

Xumunueckast cBs3b. KoBaneHTHast (mosisipHasi U HEMOJSIpHAs) CBSA3b. OJIEK-
TPOOTPULATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB. MIOHHas1 CBS3b.

Crenenpb okucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipo-
1ecChbl OKUCIICHHS M BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUNIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA IUHKA C PACTBOPAMH KUCJIOT U LIEJIOYEHN, IPOBEAEHUE OMBITOB, UILIIO-
CTPUPYIOIIUX HPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpPEHUE,
pEeaKIu pa3IoKeHUs, COeAUHEHNUS).

Mexcnpeomemunie ceéasu

Peanuzanus MexxnpeaMeTHBIX CBA3EH NMPU U3YYECHUH XHUMUH B 8 KJIacce OCy-
HIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO--HAYUHBIX MOHSATUMH,
TaK W TOHSTUW, SBJISIIOIIUXCS CHUCTEMHBIMM I OTHEIBHBIX IPEIMETOB €CTe-
CTBEHHO--HAY4YHOTO LIUKJIA.



OO01mue ecTecTBEHHO--HAYYHbIE MOHATUS: HAy4YHbIA (PakT, TUIIOTE3a, TEOpUs,
3aKOH, aHAJIU3, CUHTE3, KIaCCU(PUKALMS, TIEPUOTUYHOCTh, HAOIIOIEHNE, IKCIIEpH-
MEHT, MOJAEIMPOBAHUE, U3MEPEHHUE, MOJENb, SIBICHUE.

®dusukKa: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHJ, U30TO-
Ibl, PAIMOAKTUBHOCTb, MOJIEKYJIA, FIEKTPUUECKUH 3apsijl, BEUIECTBO, T€NO, 00BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, (pu3nyeckue BETUYUHBI, €AUHULIBI U3MEpe-
HUs, KOCMOC, TUTAHETHI, 3BE3/bl, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOABI, MOJE3-
HbIE UCKOTNIA€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoanueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XU-
MUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KA, KaIblUI U UX COCAUHCHUH B
COOTBETCTBUM C MOJOKEHUEM 3JIEMEHTOB B [leproanueckoil cucTeMe U CTPOEHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUbl XUMUUYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX pe-
METOK, 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTAIIMYECKOW PEIIETKU W
BUJIa XUMUYECKOU CBS3H.

Knaccudukaiuys 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COEIu-
HEHU, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBY y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3] deKTy, 1o n3me-
HEHUIO CTETICHEW OKHUCICHHUS XMMHUYECKUX AJIEMEHTOB, MO0 OOpaTUMOCTH, MO y4a-
CTUIO KaTanu3atopa). JK30- M JHJIOTEPMUYECKHE PEAKIUU, TEPMOXHUMHUYECKUE
YpaBHEHHS.

[ToHsiTHE O CKOPOCTH XMUMHUYECKOW peakiuu. [lorstne 06 oOpaTUMbIX U He-
00paTUMBIX XUMHUYECKHX peakiusax. [[oHsATHE O TOMOTeHHBIX U TE€TEPOTECHHBIX pe-
akiusax. llonstne o karanuse. [loHsaTHE O XMMHUYECKOM paBHOBecUMU. DaKTOpHI,
BJIMSIIOLINE HAa CKOPOCTh XMMHYECKOW PEAaKIHMHU U IOJOKEHHE XUMUYECKOTO PaB-
HOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIMU, SJEKTPOHHBIA OajaHC OKHC-
JUTEIbHO-BOCCTAHOBUTENbHON peakunu. COcTaBleHHE YPaBHEHUM OKUCIUTEIb-
HO--BOCCTAHOBUTEJbHBIX PEAKIUA C MCHOJb30BAHUEM METO/A 3JIEKTPOHHOrO Oa-
JIaHca.



Teopust 3AEKTPOIUTHYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BEIIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIHUTHIL.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAIlEHHBIE MOHHBIE YpaBHEHUs peakuuii. CBOMCTBAa KHUCIIOT, OCHO-
BaHUI M COJel B CBETE NPEACTABICHUN 00 AJIEKTPOJUTUUECKON THUCCOLMAINU.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIJIOB U HEMETAJJIOB (TpaduTa U aamasa), CI0KHBIX BEleCTB (XJI0-
puja HaTpHsi), UCCIICIOBAHHE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT
BO3JICUCTBUS PA3IMUHBIX (PAKTOPOB, UCCIIECIOBAHKE DJICKTPOIPOBOJHOCTH PACTBO-
POB BEHIECTB, MPOLECCa JUCCOLMALMMU KUCIOT, IIeJo4Yei U cojell (BO3MOXKHO HUC-
M0JIb30BaHKWE BUJICO MATEPHUAIIOB), MPOBEICHUE OMBITOB, WUIFOCTPUPYIOIIUX TTPH-
3HaKU TPOTEKAHMS PEAKIMi MOHHOrOo oOMmeHa (oOpa3oBaHUE OCAJKa, BBIICICHUE
raza, o0pa3oBaHHE BOJbI), ONBITOB, WIITIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX peakiui (ropeHue, peakuuu pas3ioKEHUs, COCIUHEHHUS),
pacrno3HaBaHUE HEOPraHUYECKUX BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEaKIUil Ha
MOHBI, pEIEHNE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, Xapak-
TepHbIe cTeneHu okucieHus. CTpoeHue U (PU3NYECKHE CBOWCTBA IMPOCTHIX Be-
IIECTB — raJIOr€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMEpPE XJiopa (B3aUMOICHCTBUE C
MeTaJjulaMi, HEMETaNIaMH, eaodaMu). XaopoBogopod. ColisiHasi KUCI0Ta, XUMU-
YECKHUE CBOMCTBA, MOJIyYCHUE, MIPUMEHEHUE. JIelicTBUE XJ10pa U XJIOPOBOIOPO/IA Ha
OpraHu3M 4esoBeka. BaxxHelme xIopuasl U UX HaAX0KIACHUE B IPUPOJIE.

O6mas xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u (U3MYECKHE CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHbIE MOAUDHUKAIINKI KUCIOPO1a
U cepbl. XUMUYECKHUe CBOMCTBa cepbl. CepoBOOpPOMa, CTpoeHUE, (Pu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnas xucioTta, Gu3NUecKre U XUMUYECKHE CBOICTBA (00IIHe KakK MpeICcCTaBUTe-
JIs1 KJjIacca KUCHOT U crnenududeckre). XUMUISCKUE PEaKInu, JIeKaIlue B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
KucioThl. CONMM CEepHOW KHUCIIOTHI, KAadeCTBEHHAs peaknus Ha Cylabdar-moH.
Haxoxnaenue cepbl u €€ COeTMHEHUN B IPUPOJEC. XUMHYECKOE 3arpsI3HEHUE OKPY-
KAIOIEeH Cpebl COENMHEHUSIMU Cephl (KUCTOTHBIEC AOK/IU, 3arpsI3HEHUE BO3/1yXa U
BOJIOEMOB), CIIOCOOBI €ro NMPeI0TBPAICHUS.



OO6mast xapakTepuctuka 35eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznueckre U XuMU4Yeckue cBoiicTBa. KpyroBopot azora B npupojge. AMMHUakK, ero
(u3znueckre U XMMHUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uX pU3NUECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, PU3MUECKHEe U XUMHUUYECKHE
cBOMCTBa (00IIMEe KaK MpeACTaBUTENs Kacca KUCTIOT U crienuduyeckue). Mcnomnb-
30BaHME HUTPATOB U COJIEW aMMOHHS B Kaue€CTBE MHUHEPAJbHbIX YAOOpeHUi. Xu-
MUYECKOE 3arps3HeHHE OKPYKAIOIIEeW Cpeibl COCIMHEHUSMM a30Ta (KUCIOTHBIE
JOK/U, 3arpsA3HEHUE BO3/AyXa, MOYBBI U BOAOEMOB). Docdop, amioTporHbe MO-
nudukanuu Gocdopa, pusndeckue u xumudeckue cporicrea. Oxcun pocdopa (V)
u QochopHas kucnora, Quznyeckue U XMMHUYECKUE CBOWCTBA, mojyudenue. Hc-
noJib30BaHue GocaToB B KAUYECTBE MUHEPAIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHUS. YTIEpOJ, auIOTPOIHbIe Moau]UKa-
IIUU, pacIpoCTpaHeHHe B MPUPOJE, (PU3NYECKUE U XMMUYECKHE CBOMCTBA. AJ-
copb6musi. KpyroBoport yriepoaa B nmpupoje. OKcuabl yriiepojia, ux Gpusndeckue u
XUMHYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIE OPraHU3MBI, MMOJTYYEHUE U MIPUMEHE-
HUE. DKOJIOruYecKre mpoOIeMsbl, CBsI3aHHbIe ¢ okcuaoM yriaepozaa (1V), runoresa
rJI00QJIBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3P eKT. YTonbHas KUCT0Ta U €€
CoJiK, X (PU3NYECKHe U XMMUYECKHUE CBOMCTBA, MoJydeHue u npumeHenue. Kaue-
CTBEHHAsl peakius Ha kapOoHaT-uoHbl. Mcmonbs3oBaHue kapOOHATOB B OBITY, Me-
TUITUHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO3SHCTBE.

[lepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIUIEPHUH, YKCYCHasl KUCIIOTa).
[IpupoaHbie HICTOYHUKU YTIIEBOJOPOAOB (YroJb, MPUPOIHBINA Ta3, HEPTH), TPOTYK-
Thl UX TepepaboTKu (OEH3MH), UX POJIb B OBITY M MpOMBINIIEHHOCTH. [loHATHE O
OMOJIOrMYeCKr Ba)KHBIX BELIECTBaX: JKHpaX, OelikaX, yrieBoJaXx — U MX POJH B
KU3HU 4esloBeKa. MarepuallbHOE €IMHCTBO OPraHUYECKUX MU HEOPTraHUYECKUX CO-
CIUHEHUN.

Kpemnunii, ero pusnveckue 1 XuMUYECKHUE CBOMCTBA, MOJyYCHUE U TTPUMEHE-
Hue. CoequHeHMst KpeMHUsl B pupoje. O01ue npeacTaBieHuss 00 OKCHIE KpeM-
Hug (1V) u kpemHueBoil kucinore. CUIMKATHI, UX UCIIOIb30BaHUE B OBITY, B MPO-
MBIIIJIEHHOCTH. Ba)XHeHIIe CTpOUTENbHBIE MaTepHUalibl: KEpaMuKa, CTEKIIO, Le-
MeHT, 0eToH, xene300eToH. [IpobneMbl 6e30mMacHOro UCHOIb30BAHUS CTPOUTEIb-
HBbIX MaTe€pHaJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l0B HEOPraHWUYECKUX BEIIECTB, CBOMCTB COJITHONW KHUCIIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



UX MPOTEKaHUsI, ONBITHI, OTpaxkaromye GU3NIecKue U XUMUYECKUE CBOMCTBA rajo-
F€HOB M MX COCAMHEHUU (BO3MOXKHO HCIIOJIb30BaHUE BUIECOMATEpPHUATIOB), O3HA-
KOMJIEHHE ¢ oOpasliaMu XJOpHAOB (TaJIOr€HUJIOB), O3HAKOMJIEHHE C oOpasiamu
cephl U €€ COCTMHEHUSIMU (BO3MOXHO UCIIOJIh30BaHUE BUACOMATEPUAIOB), HAOIO-
JIeHHe Tpoliecca OOyTJuMBaHMs caxapa MoJ ACHCTBUEM KOHIICHTPUPOBAHHOU cep-
HOM KHUCJOTBI, U3yYEHHE XUMHUYECKHX CBOWCTB pa30aBIC€HHOM CEPHOM KHUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peaKIuu Ha CyJb(aT-uoH U HAOJIO/ICHHE MIpU3HaKa e
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa u ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHBIX yT0OpeHHi, ToJydeHue, coOOMpaHue, pacro3HaBaHUE U W3Y4YEHUE
CBOMCTB aMMMaKa, MPOBEJICHUE KAYECTBEHHBIX PEaKIuii Ha MOH aMMOHUS U ¢oc-
dbar-uoH M U3ydeHUEe MPU3HAKOB MX MPOTEKAHUS, B3aUMOJEHCTBUE KOHIIEHTPUPO-
BaHHOW a30THOM KHCJIOTHI C MEbI0 (BO3MOXXHO HCIIOJh30BaHUE BHjcOMaTepHa-
JIOB), U3y4YCHUE MOJIEeH KPUCTAIUTMYECKUX PemETOK anmMasa, rpadura, ysuiepe-
Ha, O3HAKOMJICHUE C MPOIECCOM aJCOPOIMHU PACTBOPEHHBIX BEIIECTB aKTHBUPO-
BaHHBIM YTJIEM W YCTPOMCTBOM NPOTHBOTras3a, MOJy4YeHHE, COOMpaHue, pacro3Ha-
BaHME M M3Y4YCHUE CBOWMCTB YIJIEKUCIIOrO ras3a, MpoBEACHUE KAaYECTBEHHBIX peak-
i Ha KapOOHAT U CUJIMKAT-UOHBI U M3YyYCHHUE MPU3HAKOB MX MPOTEKAHMS, O3HA-
KOMJIEHHE C TMPOAYKLIHEN CUIMKATHOW MPOMBIIIIEHHOCTH, PEIICHUE IKCIEPUMEH-
TaJbHBIX 3a7a4 MO0 TeMe «Ba)kHelllne HEeMETaIbl U UX COCTUHEHUS.

MeTausbl M UX COeIMHEHUS

OO61mast XxapakTepUCTUKAa XUMUUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
UX MoJsiokeHus B [leproanyeckon cucteMe Xxumudeckux siemMeHToB . M. Menne-
JeeBa U CTpoeHHsl aToMOB. CTpoeHHe MeTauioB. MeTaminueckas CBSI3b U METall-
JUYECKAsT KPUCTAJUIMYECKas pEelETKA. DINEKTPOXUMUYECKUN psAJl HANIPSKEHU Me-
TaioB. Ou3nyeckue U XUMUYECKHUe CBOMCTBAa MeTauioB. OOmMe CrocoObl MoTy-
yeHus: MeTasuioB. [loHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX
ot koppo3uu. CruiaBsl (CTaidb, 9yT'YH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[Ilemounble MeTauibl: MOJIOXKEeHUE B [leproanyeckoil cucreMe XUMHUYECKHUX
anemeHToB [[. 1. MenneneeBa, cTpoeHne UX aTOMOB, HaX0x1eHue B rpupoxae. du-
3MYECKHE U XMMHUUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kainus). OKCUIIBI U TU-
POKCHJIBI HATpUS U Kanusl. [IprMeHeHne 1meI0YHbIX METAJIJIOB U UX COCTMHEHUH.

[Ilesr0ouHO3EMENBHBIE METAUIBI MAarHUM M KajbLMU: MoJIo)keHue B [lepuoau-
YeCKOM cucreme xumuueckux snemeHtoB /I 1. MenneneeBa, ctpoeHne ux aro-
MOB, HaxoXJeHue B npupoje. Pu3MUecKrue U XMMHUUYECKUE CBOICTBA MarHus u
Kanbllisg. BaxkHeie coenuHeHusl KalbIusa (OKCHI, THAPOKCHI, coiu). JKéct-
KOCTb BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.



AmomMuHM: noJioxkeHne B [lepruoanueckoi CUCTeME XUMHYECKUX 3JIEMEHTOB
1. 1. Menneneesa, cTpoeHre atoma, HaxoxaeHue B npupone. dusnueckue u Xu-
MHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THUIAPOKCHUIA
AJTFOMUHUA.

Kenezo: nonoxenue B Ilepuoanyeckoil cucremMe XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa, CTpoeHME aToMa, HaxokAcHUE B nipupoac. Pu3ndyeckue u XuMu-
YecKue cBOMCTBA jkene3a. Okcuabl, Tuapokcu bl u conu xenesa (1) u sxenesa (111),
MX COCTaB, CBOMCTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C O0pa3llaMu META/UIOB U CIUIaBOB, UX (DU3UUYECKUMHU CBOM-
CTBaMH, M3y4YCHHUE PE3YJIbTATOB KOPPO3UU METAIJIOB (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMAaTepUaIoB), 0COOCHHOCTEH B3aMMOJICUCTBUSL OKCUA KaJbIUS U HATPUS C
BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), HCCJIEIOBAHUE CBOWCTB
XKECTKOU BOJIBI, MPOIIECCa TOPEHUS Kejle3a B KUCIOPoie (BO3MOXKHO HCIOJIb30Ba-
HUE BUJICOMATEPUAJIOB), IPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEAKIIU HA UOHBI:
MarHus, Kajiblids, amoMuHus, nubka, skenesa (II) u xemesza (1), memu (I1),
HAOJII0/IEHNE U ONHMCAaHUe TMPOIIECCOB OKpaIlIMBaHUS TUIAMEHU MOHAMU HATpHs, Ka-
MU W Kajblus (BO3MOYKHO MCIIOJIb30BAaHHE BHICOMATEPHAIOB), HCCJEIOBAHUE
aM(OTEepHBIX CBOMCTB THUIPOKCHA ATIOMUHUS M THAPOKCHIA ITMHKA, PEIICHHE
AKCIIEPUMEHTAIbHBIX 3a71a4 110 TeMe «BaykHeH e MeTasIbl U UX COCTUHECHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa n MaTepuainbsl B MOBCEIHEBHOM >XKM3HU 4esoBeka. bezomacHoe uc-
II0JIb30BAHKE BEIIECTB U XMMHUYECKUX peakiuid B ObITy. [lepBas momomp npu xu-
MHUYECKUX 0XKOTaxX U OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Kalolleil cpenbl (mpeaenbHas 0MycTUMast
KOHIIEHTpauus BemiecTs, nainee — [IJIK). Pojib XuMuu B pelieHun dKOJIOTHUECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

H3ydeHrne o0paslloB MaTepuaaoB (CTEKIJIO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTrepuaibl).

Mescnpeomemmunie cea3u

Peanuzarusa MexXnpeIMEeTHBIX CBS3EH MPU U3YYEHUH XUMHUU B 9 Kilacce oCy-
MIECTBIISIETCS Yyepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHM,
TaKk W TIOHSTUU, SBIAIOMIMXCA CUCTEMHBIMHU I OTIECJIBHBIX MPEAMETOB €CTe-
CTBEHHO--HAY4YHOTO [UKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TIOHATHS: HAy4YHBIM (DakT, THIoTe3a, 3aKOH,
TEOpHs, aHaliu3, CUHTE3, KJIacCU(UKAIMS, MEPUOIUIHOCTh, HAaOIIOACHUE, IKCIIE-
PUMEHT, MOJICIUPOBAHUE, U3MEPEHHUE, MOJICNb, SBJICHUE, MAapHUKOBBIM 3¢ deKT,
TEXHOJIOTHS, MaTepHUaIbI.



®dwusuka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHI, U30TO-
IbI, PAJIMOAKTUBHOCTD, MOJICKYJIA, AIEKTPUUECKHUI 3apsij, MPOBOAHHUKH, TOIYIIPO-
BOJIHUKH, TUAJIEKTPUKH, (HPOTORIEMEHT, BEIIEeCTBO, TeNo, 00BEM, arperatHoe co-
CTOSTHHE BEIECTBAa, a3, PacTBOP, PAaCTBOPUMOCTb, KpUCTAJIMYECKas peIIéTKa,
CIUIaBbl, (pU3MYECKHe BEJIMYMHBI, SAMHHIIBI U3MEPEHUs, KOCMHUYECKOEe MPOCTpaH-
CTBO, IJIaHETHI, 3BE3/1bl, CONHIIE.

buonorusi: ¢ortocunres, npixanue, O6mocdepa, PKOCUCTEMA, MHHEPAIbHBIC
yaoOpeHwsl, MUKPOAJIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJIBI, MOJIE3-
HBIE UCKOTIa€MBbIE, TOTUINBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOT'O 00111ero 00pa3o-
BaHUS JOCTUTAIOTCA B XOJI¢ OOyYEeHHMS XMMUM B €JUHCTBE yuyeOHON W BOCHHTa-
TEJIBHOU JEATETLHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHUCKUMU COIHO-
KyJbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MIPUHSATHIMU B OOIIECTBE
npaBUjaMUd U HOPMaMU TOBEJEHUSI U CIIOCOOCTBYIOT MpolieccaM CaMOIO3HAHMS,
CaMOpPa3BUTHS U COIMATU3AIIUN 00YUYaIOIINXCS.

JIN4HOCTHBIE PE3yJIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJ-
CTBOBAThCSl CUCTEMOM MO3UTUBHBIX IICHHOCTHBIX OPUEHTALIMM U PACIIUPEHUE OIbI-
Ta JIESITEIbHOCTUA Ha €€ OCHOBE, B TOM YHMCJI€ B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAy4YHOMY HAcCJeIuI0, MOHWMAHUS 3HAYCHUS XMMHUYECKOW HAayKH B JKH3HH CO-
BPEMEHHOT0 00IIecTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOU mMH(MOpManueit o me-
PEIOBBIX JOCTHUKEHUSAX U OTKPBITUSIX MHUPOBOW W OTEYECTBEHHOW XUMUHU, 3aMHTE-
PECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpONUCTBE MHUpa U OOIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABIEHUS O COLMAIBHBIX HOPMAaX M MPaBUJIAX MEKINYHOCTHBIX OTHO-
IMIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO IO-
JIe3HOU, y4eOHO-UCCIeA0BATEIbCKOM, TBOPUSCKON U APYTHX BHJIAX JCATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM NESITEIbHOCTH MPH BHITIOJIHEHUH yueO-
HBIX, MTO3HABATEIbHBIX 3a/1a4, BBIIIOJIHEHUN XUMHUYECKHX HKCIEPUMEHTOB, CO37a-
HUU Y4€OHBIX MPOEKTOB, CTPEMJICHHSI K B3aMMOIOHMMAHHIO M B3aUMOIIOMOIIH B
IpoIecce 3TOM yueOHOM AesITENbHOCTH, TOTOBHOCTH OIICHHBATH CBOE TTOBEICHHE U
MOCTYNKH CBOMX TOBAPUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C Yyué-
TOM OCO3HAHHUSI OCJIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTABIIAIOLINE OC-
HOBY JIJISl TOHUMAaHWS CYIITHOCTH HAYYHOW KapTHUHBI MHpA, IPEICTaBiIeHUs 00 oc-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C IMpHU-
POZHOM CPEION, O POJIA XUMHUH B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEJIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOAUMBIE JJIs1 0OBSICHEHUSI HAOII0/JaeMbIX MPOIECCOB U SBJICHUH, IO~
3HaBaTeIbHOM, MHOOPMALIMOHHONW U YUTATEIbCKON KYJIbTYpPbl, B TOM YHCJIC HABbI-
KOB CaMOCTOATENIbHOW PabOThl C YUEOHBIMU TEKCTaMU, CIIPABOYHOU JUTEPATYpPOH,
JOCTYTHBIMH TEXHUYECKUMHU CPEJICTBAMU UHPOPMAITMOHHBIX TEXHOJIOTUK;



MHTEpPEC K OOYYEHHUIO M MO3HAHUIO, JTH0OO3HATENbHOCTh, TOTOBHOCTh U CIIO-
COOHOCTh K caM000pa30BaHUIO, TPOCKTHON U UCCIEAOBATEIBCKON NIESITEIBHOCTH,
K OCO3HAaHHOMY BBIOOpY HApaBICHHOCTU U YPOBHS 00YUYEHUS B ajibHEHIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 310pO-
BbI0, YCTAHOBKH Ha 3[0pOBbII 00pa3 >KW3HHU, OCO3HAHME MOCJIEACTBUN U HENpHs-
TUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHHS aJIKOTOJIsl, HAPKOTUKOB, KypeHus), HEOO-
XOJUMOCTH COOIIOACHUS MPaBHJl 0€30MACHOCTH MpU OOpaIIeHUH ¢ XUMUYECKUMHU
BEIIECTBAMU B OBITY U pealibHON KU3HHU;

5) TPy/10BOro BOCIIUTAHUS :

UHTEpPEC K MPAKTUYECKOMY M3Y4YEHUIO npodeccuii U TpyAa pa3iudyHOro poaa,
yBa)KEHHE K TPYY U pe3yibTaTaM TPYAOBOU JESITEIbHOCTH, B TOM YHCJIE HA OCHO-
BE MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMUU, OCO3HAHHBIN BBHIOOp MHAWUBUIY-
aNbHON TPAEKTOPUU MPOAODKEHHSI 00pa30BaHUs C YU4ETOM JIMYHOCTHBIX HMHTEpE-
COB M CIIOCOOHOCTM K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHON MpoheCCUOHAIBHOM JeATeIbHOCTA U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEeJIE;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

HKOJIOTHYECKH 11eJ1IecO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKH3-
HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, TIOHUMAaHKE [IEHHOCTH 3JJ0pOBOTO U O€3-
OIMacHOTo o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (u3nye-
CKOMY U TICUXMYECKOMY 3/I0pPOBBIO, OCO3HAHWE IIEHHOCTU COOJIOJEHHUS TPaBHUII
0e30macHOro MoBeJEHUSI IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYyaIUSIX, YIPO-
KAIOUTUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJy4YaeMble MPU W3YYCHUH XUMHH, IS
pelIEHUs 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIEH MTPUPOTHON CPEeAOH, ISl TTOBBIIICHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYpbI, OCO3HAHUS TJI00aJbHOTO XapaKTepa HKOJIOTHU-
YECKUX MPOOJIeM U MyTeH MX pEerIeHUs MOCPEACTBOM METOI0OB XUMUH, SKOJIOTHYE-
CKOr'0 MBIIIJICHUS, YMEHHS PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHOW, KOMMYHH-
KaTUBHOW M COLIMAJIbHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B coctaBe MeTanpeaMeTHBIX PE3yIbTATOB BBIACISAIOT 3HAYMMBIC 11 HOpMHU-
POBaHUS MUPOBO33PEHUS OOIIECHAYUYHbIEC MOHATHUS (3aKOH, TEOPUSl, IPUHLIUI, THIIO-
Te3a, pakT, CUCTeMa, POIECC, SKCIIEPUMEHT U IPYTOe€. ), KOTOPbIE HCIIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX yUEOHBIX MpPEIMETax W MO3BOJSIOT HA OCHOBE 3HAHWM W3
ATUX MpeaMeToB (GOpPMUPOBATh MPEACTABIECHUE O LEIOCTHOM HAay4YHOU KapTHHE
MHpa, U YHUBEpCAIbHbIC yueOHbIE NEWUCTBUS (ITO3HABATENbHBIC, KOMMYHUKATUB-
HbIE, PEryJATUBHBIE), KOTOpPbIE 0OECreuynBatoT (OpPMUPOBAHUE TOTOBHOCTU K Ca-
MOCTOSITEJIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU JIESITEIIbHOCTH.



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE e CTBUSA

Ba3oBble Joruveckue aeicTBus:

YMEHHS UCIIOIh30BaTh MPUEMBI JIOTHIECKOTO MBITIUICHHUS TIPH OCBOCHUH 3HA-
HUMN: PacKpBIBaTh CMBICT XUMHYCCKUX MOHATHN (BBIACIATHh WX XapaKTepPHBIC MPH-
3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH ), UCTIOJIB30BaTh TOHS-
THUS JIJIs1 OOBSICHEHUS OT/ACIBHBIX ()aKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS U KPH-
TEPHUH JJIs KJIaCCHU(PUKAIIMNA XUMHUYCCKUX BEIIECCTB U XMMHUYCCKUX PEaKIIMi, ycTa-
HABJIUBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEKIY O0BEKTaMU M3yUCHUsS, CTPOUTH
JIOTUYECKUE PACCYKJICHUS (MHIYKTUBHBIC, JICTyKTUBHBIC, TI0 aHAJIOTHH), JEJaTh
BBIBOJIbI M 3aKJTFOUCHUS;

YMCHHE TPHMCHATh B TPOIECCE MO3HAHUS TOHATHS (TIPeIMETHhIC U MeTa-
NPEIMETHBIC), CHMBOJUYECKHAE (3HAKOBBIC) MOJIEIH, HCIOJIb3YEeMbIC B XHMHH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbIC B XMMHUHU MOJICIBHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKass popMyJia M ypaBHCHHE XHMHU-
YECKOHM peakIuu — MPHU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 33/1a4, C YYETOM 3THX
MOJICIIbHBIX TIPEJICTABJICHUHN BBISABIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC IPH-
3HAKU M3y4aeMbIX O0BCKTOB — XUMUUYECKHUX BEIICCTB M XMMHUYECCKUX PEAKIUH, BbI-
SIBJIATH OOIIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBCHHBIC CBSI3HM M TIPOTUBOPCUMS
B U3y4aeMbIX TIpOIeccax U SBICHUSIX.

Ba3oBble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCITOJIb30BaTh IOCTABJIIEHHBIE BOMPOCH! B KAYeCTBE MHCTPYMEHTA TI0-
3HaHWs, a TAK)KE B KA4eCTBE OCHOBBI JIJISI (POPMUPOBAHUS THIIOTE3BI 110 TIPOBEPKE
NPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETCHHE OTBITA 10 TUIAHUPOBAHUIO, OPTAHMU3AINY U TIPOBEICHUIO yue-
HUYECKUX SKCIIEPUMEHTOB, YMEHHE HaOIIOJaTh 3a XOJIOM IIpoIllecca, CaMOCTOs-
TEJIBHO TPOTHO3UPOBATH €r0 Pe3ysbTaT, GOPMYIUPOBATH OOOOIIEHUS W BBIBOJIBI
10 pe3yJibTaTaM IMPOBEIEHHOTO OIBITA, UCCICIOBAHHS, COCTABIATh OTUET O IMPO-
JeJTaHHOM paboTe.

Pabora ¢ undgopmanmeii:

yMEHHE BbIOMpATh, aHATM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3-
JUYHBIX BUJOB M (OPM MPEACTABICHUS, MOJIYYaEMYI0 M3 Pa3HbIX HCTOYHHUKOB
(Hay4yHO-TIONyJIIpHAs JIUTEpaTypa XUMUYECKOTO COJIECpP>KaHUs, CIPABOYHBIE TTOCO-
ous1, pecypcbl IHTepHETA), KPUTHYECKU OIICHUBATH MIPOTUBOPEUYUBYIO M HEIOCTO-
BEpHYIO HH(OPMAITHIO;

yMEHHE TPUMEHSTh PA3IMYHBIE METOJBI W 3aMpOChl MPHU MOWCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBHITIOJHECHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7[a4 OMPEIECAEHHOTO TUTIA, TPHOOPETCHNUE OTIhITA B
0o0JacCTH  WCTOJB30BaHMS ~ MH(POPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOil aKTUBHOTO MCIIOJIB30BAHMSI PA3IMUHBIX IIOUCKOBBIX CHUCTEM,



CaMOCTOSITEJIbHO BBIOMPATH ONTUMANIbHYIO (hOpMY IpeacTaBieHUs WH(pOpMaALUU U
WLUTIOCTPUPOBATh pElIaeMbIe 3aJaui HECIOKHBIMH CXeMaMH, TuarpaMMamu, JIpy-
rumMu popMamMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE UCIOJb30BaTh U aHAJIU3UPOBATH B MpoLEcce yueOHOM U HcclieaoBa-
TEJIbCKON JESATEIbHOCTH HH(POPMAIUIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO
X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAIOIIEH TPUPOTHON CPEIbI.

KomMyHnKkaTHBHbIE YHHBePCAJIbHbIE YUeOHbIe AelcTBHS:

yYMEHHS 3aJlaBaTh BOMPOCH! (B X0Ji¢ AMaiora v (WiM) AUCKYCCUM) TIO CYIIIe-
CTBY 00CYXJaeMoil TeMbl, (POPMYITHpPOBATH CBOM NPEIOKECHHUS OTHOCHTEIHHO
BBITIOJTHEHUS MTPEITIOKEHHON 3a1a9H;

YMEHUS TIPEACTABIATh MOMYyYEHHBIC PE3YNIbTAaThl MO3HABATEIHLHOW JIEATENb-
HOCTH B YCTHBIX U MUCHMEHHBIX TEKCTaX; JeJaTh MPE3EHTAIUI0 PEe3yIbTaTOB BbI-
MOJIHCHUSI XUMUUYECKOTO JKCIEpPUMEHTa (J1a0opaTOpHOTO OIbITa, JabOpaTOpHOM
paboThI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMW ITO3HA-
BaTEIIBHOM W WCCIIEJIOBATEIbCKOW JESATEILHOCTH TPH PEIICHUN BO3HHUKAFOIINX
npoOsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIMI (00CyX-
neHusi, 0OMEH MHEHHSIMH, «MO3T'OBBIE IITYPMbD», KOOPIUHAIIMS COBMECTHBIX JEH-
CTBUH, OIpeAelieHHe KPUTEPHEB IO OIIEHKE Ka4yeCTBa BBIMOJHEHHON paboOThI U
Apyrue).

PerynsiTuBHBbIe YHHBepcaibHbIe YUeOHbIe eilicTBUS:

YMEHHE CaMOCTOSATEIbHO OIpPEACNsITh ILEJU JeATeIbHOCTH, IIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeIIbHOCTD, BBIOMpaTh Hanbosee 3G (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATEIBHBIX 33/1a4, CAMOCTOATEIFHO COCTABIISATh UM KOPPEKTUPOBATH MPE/I-
JIOKCHHBIA aJrOPUTM JIEMCTBUU IPU BBIIOJHEHUHU 3aJaHUN C YYETOM MOTYYEHHUS
HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTAaX — BEHIECTBAX M PEAKIIHIX, OLIEHUBATh CO-
OTBETCTBUE TOJYYEHHOTO pe3yJibTaTa 3asBJICHHON I€JIM, YMEHHE HCIOJIb30BaTh U
aHAM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBUH 3aJJaHUH.

MHNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOEHUIO 00513aTEILHOTO COJIEpIKa-
HUS, YCTAaHOBJICHHOTO NaHHOW (enmepanpHON pabodeil mporpamMmoil, BBIACISIOT:
OCBOEHHBIE 00YYaIOIIMMHUCS Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, cIie-
nuuIecKue I MPeIMETHON 00IacT «XUMUs», BUIBI JACSITEIBHOCTH IO TOJTY-
YEHHUIO HOBOT'O 3HAHMs, €ro MHTEepIpeTalu, MPeoOpa3oBaHNI0 U MPUMEHEHHUIO B
Pa3TUYHBIX YYCOHBIX M HOBBIX CUTYAIIHSIX.

K xoniy oOyuenus B 8 kiacce npegMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOUTNXCS YMEHHIA:



PacKphIBaTh CMBICJ OCHOBHBIX XMMHMYECKHX TMOHSTHUWA: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHAS U HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHUCJICHUS, XUMUYECKasi peakius, KlacCuPpuKaIus peakiuii: peakiiuu co-
€JIMHEHUSI, PEaKIIUU PA3JI0KECHUS, PEAKIIUU 3aMEIeHUsI, peaKuu oOMeHa,
9K30- U DHJIOTEPMUYECKUE PEaKIMH, TEeTIoBOM A(PeKT peakuuu, siapo
aToma, JICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTaNb, paauyCc aToMa, Xu-
MUYECKasi CBSI3b, MOJISIpHAS M HEMOJSIpPHAs KOBAJEHTHAS CBsI3b, MOHHAs
CBSI3b, MOH, KATHOH, aHWOH, PacTBOP, MaccoBas J0Jis BellecTa (MPOIeHT-
Hasl KOHIIEHTpAIUs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSTUM U TMpHU-
MEHSTb 3TU MOHSITUS TIPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJHUKY JJIsI COCTaBieHUsS (OpMYJ Be-
IIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUH;

OTIPENICNIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENeHb OKHCJICHUS JJIEMEHTOB B OMHAPHBIX COCAWHEHMSIX, MMPUHAJJICHK-
HOCTh BEIIIECTB K OMPEIeIEHHOMY KJIacCy COeAMHEHUH 1Mo ¢hopmyliaM, BUT
XUMHUYECKOU CBsI3M (KOBAJICHTHAs M MOHHAS) B HEOPTraHUYECKUX COEUHE-
HUSX;

packpbiBaTh cMbica [lepunoguueckoro 3akona JI. 1. MenneneeBa: qeMoH-
CTPUPOBATh MOHUMAHUE MEPUOIUYECKON 3aBUCHMOCTH CBOWCTB XUMHYE-
CKHMX 3JIEMEHTOB OT UX MojoxeHus B Ilepuoanmdeckoil cucrteMme, 3aKOHOB
COXpAaHEHUs] MAacChl BEIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaIPO;

OMHCHIBATh M XapaKTepHu3oBaTh TaOIMuHyIO dopmy Ilepmonmueckoit cu-
CTEMbl XMMHUUYECKHUX AJIEMEHTOB: pa3jinyaTh MOHATHS «IJIaBHAs MOJATPYIIIa
(A-rpynma)» u «nobounas noarpynma (b-rpynma)», maneie u Gonbinue
MEPUOJIBI, COOTHOCUTh 0003HAYCHHMS, KOTOphIe UMEIOTCs B Tabnuie «lle-
puoanyeckas cucrema xumudyeckux siaemeHtoB . M. MengeneeBa» ¢
YHCJIOBBIMHU XapPAKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHYECKUX DJIEMECH-
TOB (COCTaB U 3aps]l siapa, 00Iee YUCI0 AIEKTPOHOB U pacipeieieHUe Ux
10 3JIEKTPOHHBIM CJIOSIM);

KJIAaCCH(PHUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCITY U COCTaBY yYacTBYIOIIUX B pPEaKIuU Be-
LIECTB, M0 TEIJI0BOMY 3P heKTy);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JINYHBIX KJIACCOB, IMMOATBEPKAAs OMUCAHNE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTH NPOTEKAHMS XUMHUYECKUX MPEBpAILICHUU B pas-
JUYHBIX YCIOBUSX;

BBIYMCIISITh OTHOCHUTEJIBHYIO MOJIEKYJSIDHYI0O M MOJSIPHYIO Macchbl Be-
IIECTB, MACCOBYIO JIOJII0 XMMHUYECKOIO 3eMEeHTa Mo (hopmyiie coeluHe-
HUS, MAacCOBYIO [JOJII0 BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMUYECKOW pEaKLUu;

IPUMEHATh OCHOBHBIE ONEPALUH MBICIMTENBHON AEATEIBHOCTU — aHAIU3
U CUHTE3, cCpaBHEHHE, 0000IleHHEe, CHCTeMAaTU3aluio, Kiaccu(UKaIHIo,
BBISIBIICHUE IPUYUHHO--CJIEACTBEHHBIX CBS3€H — JUIsI U3YyYEHHS] CBOWCTB
BEILECTB U XUMHUUYECKUX PEAKIINi, €CTECTBEHHO-HAYyYHbIE METObI NO3HA-
HUS — HaOJIIOJIeHne, U3MEPEHHE, MOJIETMPOBAHNUE, PKCIEPUMEHT (peaib-
HBII U MBICJICHHBIN);

CJIeIoBaTh MpaBWjaM MOJIb30BaHUS XMMHUYECKON MocyAoi U jabopaTop-
HBIM 00OpY/ZIOBaHHEM, a TAKXKeE MPaBUiIaM OOpaIeHus ¢ BEIIECTBAMU B CO-
OTBETCTBUU C HMHCTPYKLHSMHU IO BBIIOJHEHHIO J1a0OPAaTOPHBIX XMMHUeE-
CKUX OIIBITOB I10 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (BO-
J0poJia U KUCIIOPO/a), IPUTOTOBIEHUIO PACTBOPOB C ONPEAEIEHHON Mac-
COBOM JIOJIEM pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH W MPOBOAUTH XH-
MUYECKUE 3KCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KHC-
JOT ¢ HOMOIIbIO MUHJIUKATOPOB (JaKMyc, (peHondTanent, METHIOpaHK U

Apyrue).

K xoniy o6yuenus B 9 kiacce mpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

paCKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX IMOHSATHH: XUMHYECKUU 3Jie-
MEHT, aTOM, MOJIEKYyJia, HOH, KATUOH, aHHOH, IPOCTOE BEILIECTBO, CIOXKHOE
BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJICHHUS,
XUMUYECKash peakius, XUMHYECKas CBs3b, TEIUIOBOW 3(PQEKT peakiuw,
MOJIb, MOJIIPHBI 00BEM, PAacTBOP, AICKTPOJIUTHI, HEAICKTPOJIUTHI, DJICK-
TPOJUTHYECKAST JTUCCOIMAIINS, PEAaKIIMH HOHHOTO0 OOMEHA, KaTaHu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBIC PEaKIIMH, OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, OKUCJIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBIICHHE, aJUIOTPONHs, aM(pOTEPHOCTh, XUMUUICCKAST
CBsI3b (KOBaJICHTHAs, MOHHAS, METAJUTMYECKas), KpUCTaJUTHIecKass pemeT-
Ka, KOPpPO3Hsl METAJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW PEaKIHH, Ipe-
nesibHO gomyctuMas konuentpanus 111K BemiecTsa;



WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATHM U TPHU-
MEHSTh 3TH NOHSATHS MIPU OMMCAHUU BEUIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBieHHs (opmyin Be-
LIECTB U YPABHEHUN XUMUYECKUX PEAKLUN;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BELIECTB K OIpese-
JIEHHOMY KJIaCCy COeAMHEHUN 1o popMyraM, BUJ XUMHUECKOHN CBS3H (KO-
BaJICHTHAs, MOHHAs, METAJUINYeCKas) B HEOPTaHUYECKUX COCTUHCHUSX,
3aps]l MOHA 10 XUMUYECKO (opMyrie, XapakTep cpebl B BOAHBIX PACTBO-
pax HEOPraHMYECKUX COCAMHEHUM, TUN KPUCTAIIMYECKONW PEIIETKU KOH-
KPETHOT'O BEILIECTBA;

packpbiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MenneneeBa u 1eMoH-
CTPUPOBATh €r0 MOHMMAaHUE: OMUCHIBATH U XapaKTePU30BaTh TAOIUYHYIO
dopmy I[leproguyeckoil CUCTEMBbl XUMHUYECKHUX JJIEMEHTOB: pa3inyaTh
MOHATHUS «TJ1aBHas noArpynna (A-rpynmna)» u «modouHas nmoarpymnma (b-
rpynmna)», Majible U OOJbIINE MEPHO/Ibl, COOTHOCUTh 0003HAYEHHS, KOTO-
pble UMEIOTCS B MEPUOAMYECKON TaOJMIIE, C YMCIOBBIMH XapaKTEPUCTH-
KaMH CTPOCHHsSI aTOMOB XHMMYECKHX 3JEMEHTOB (COCTaB W 3apsij sapa,
o0111ee Yrcio AJIEKTPOHOB U pacTpeieIeHUE UX 10 dJIEKTPOHHBIM CIOSM),
OOBSACHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U
UX COCIMHEHUH B MpeieslaX MAJIbIX NEPUOI0B U TJIABHBIX MOATPYIII C YUE-
TOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakuu (110 YKUCIY U COCTaBy YYAaCTBYIOIIMX B pEaKLUU Be-
IIECTB, MO TEIIOBOMY 3(PeKTy, M0 U3MEHEHHUIO CTETICHEH OKUCICHUS XU-
MUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHEMU(PUYECKUE XUMUYECKUE
CBOWCTBA MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKAAs ONMCAHUE MTPUME-
paMHM MOJIEKYJISIDHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOLIMX XHUMHUYE-
CKHUX PEAKIIUN;

COCTaBJISITh YPABHEHUS JJICKTPOJIMTUYECKON JUCCOLMALUNA KUCIIOT, LIEI0-
Yyell U coJieH, MOJHbIE U COKpAIIEHHbIE YPAaBHEHUSI pEeaKIUi UOHHOTO 00-
MEHA, YPAaBHEHUs PEaKLHM, MOJTBEPKAAOIINX CYIIECTBOBAHUE T€HETHYE-
CKOM CBSA3U MEXKIY BEIIECTBAMM PA3JINYHBIX KJIACCOB;

PAacCKphIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU IO-
CPEIICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINi;
MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3-
MOKHOCTH MPOTEKAHUSI XUMUYECKUX NMPEBPALICHUN B PA3JIMYHBIX YCIOBHU-
X;,



BBIYUCIIATh OTHOCHTEIBHYIO MOJEKYISIPHYI0O U MOJSIPHYIO MAacChl Be-
IIECTB, MACCOBYIO JOJI0 XMMHUYECKOTO 3JEMEHTa Mo (QopMyJe COeIarHE-
HUSI, MacCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, MPOBOJIUTH PACUETHI IO
YPaBHEHUIO XUMHUYECKOI peakinu;

coOMIOIaTh TpaBUjia TMOJIB30BAHUA XMMHYECKOH MOCYyIoi W mabopatop-
HBIM 000pY/ZIOBaHUEM, a TAKXKE MpaBUia OOpAIIECHHUS C BEIIECTBAMH B CO-
OTBETCTBUU C WHCTPYKUHSMH IO BBITIOJHEHHUIO JTA0OPATOPHBIX XHMHYE-
CKHMX OIIBITOB IO MOJYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (am-
MHUaKa U YTIEKHUCIIOro Tasa);

NPOBOJIUTh PEAKINU, TMOATBEPKIAAIOIINE KaYyeCTBEHHBIH COCTaB pa3iind-
HBIX BEIIECTB: PACMO3HABATh OIMBITHBIM MyTEM XJIOPHII-, OpOMU/I-, HOIU-,
kapOoHat-, ¢ocdar-, cuiaHMkar-, cyiabhar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHUS U HOHBI U3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX pPac-
TBOpaX HEOPTraHMYECKHUX BEIICCTB;

NPUMEHSTh OCHOBHBIC OIEPAIMH MBICITUTEIFHON JEATEIBEHOCTH — aHalln3
U CHUHTE3, CpaBHEHHE, O0OOIICHHME, CHCTEeMAaTH3allHl0, BBISBICHHUE TIPH-
YHHHO-CJICJICTBEHHBIX CBS3€H — Ui N3YYCHHS CBOMCTB BEIIECTB U XMMH-
YECKUX PEaKIuii, eCTeCTBEHHO-HAYYHBIE METOJbI IMO3HAHUS — HaOIIo/e-
HHUE, U3MEPEHHE, MOJEINPOBAHNE, SKCIIEPUMEHT (pealbHbI U MBICIEH-
HBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh

11 €CTECTBO3HAHUSA U MPAKTHUYE- 5 2 bubmorera [JOK

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

CKOM JIeATeTLHOCTH YeJIOBEKa

19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK

' 00 oKcHmax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK

' U COJIAX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsl. [Tonsatue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUSAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xummuieckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

3.1

[Tepuonnueckuii 3akoH u le-

7

bu6mmoreka [JOK



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

pUOaUYECKasi CUCTEMa XHMUYe-
ckux snemenToB /. 1. Menne-
neeBa. CTpoeHue aroma

https://m.edsoo.ru/7f41837¢c

Xumnueckast cBa3b. OKucian-

2 8 bu6mmoreka [{OK
: TEIBHO-BOCCTAHOBHTCIILHBIC https://m.eds00.ru/7f41837¢c
peaKknuu
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
p 3 bubmmoreka [{OK
C3EpBHOC BpEMA https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriaybieHrne 3HaHUH OCHOB- 5 1 bubnnorexa [JOK
' HBIX pa3JielioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOUALNS. X UMHU- 8 1 1 bubmuorexa [JOK
' YeCKHMe PEaKIK B PaCTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mras XxapaKTepUCTUKa XUMHUECKHUX dJIe- 4 1 bubnuoreka [JOK
' MeHTOB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTepUCTHKA XUMHUYECKHX dJie-
2.2 MenToB VIA-rpynmbl. Cepa u eé€ 6 bubmmorexa [TOK
' DYTHERL 2P https://m.edso0.ru/7f41a636
COCITMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHUYECKHX DJie-
2.3 MeHTOB VA-rpymiebl. A30T, hocdop 1 ux 7 1 bubmorexa HOK
' PYITHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMHUYECKHUX dIle-
24 MeHTOB |V A-Tpynmbl. Yriepoa u KpeMHHH 1 8 1 2 bubmmorexa [JOK
' DY POAH KP https://m.edso0.ru/7f41a636
WX COCMHEHUS
Hroro no paszneny 25



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

Pazgen 3. MeTa/uIbl M UX COeANHEHUS

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
41 B oBeKa 3 bubmmoreka [IOK
' CHLECTRA I MATCPHAIDL B AHIHH HEil https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p o6 Bhe 3 bu6moreka [IOK
C3CPBHOE BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 05.09.23 bubmmoreka [{OK
ueoBeka. Terna u BelecTsa aetad https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 07.09.23r.
OHSTHE O METO/aX IMMO3HAHUS B XUMUHU r httos://m.edsoo.ru/Ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
paboTHl B 1a00OpaTOpUU U IPUEMBI 00- bubnuoreka [IOK
3 1 12.09.23r.
pareHus ¢ JabopaTopHbIM 000pyIOBa- https://m.edsoo.ru/ff0d23dc
HUEM»
Uuctele BemecTBa u cMech. CriocoObl bubmuorexa [JOK
4 . 1 14.09.23r.
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Paznene-
5 HHE cMecel (Ha MpuMepe OYUCTKH 10 1 19.09.23r bubmmorexa [JOK
B PHMEp R https://m.edsoo.ru/ff0d28¢c8
BapEHHOM COJIN)»
bubnuoreka [JOK
6 A 1 21.09.23r.
TOMBLH MOTICIITH ' https://m.edsoo.ru/ff0d2a6¢c
XHUMHYECKHUE DJIEMEHTBI. 3HAKU (CUM- bubmuoreka [JOK
7 1 26.09.23r
BOJIbl) XUMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [IpocThie U cnoKHbBIE BELIECTBA 1 28.09.23r htlf[?sj?ll;lr(::(li(si)cl)_.[r(: 1042366
bu6nmoreka [JOK
9 A - 1 03.10.23
TOMHOMOTICKYIFIPHOE YHCHHC ' https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumnueckas popmyina. BareHTHOCTD 05.10.23r bubmorexa LIOK
pMyI8. T | https://m.edsoo.ru/ffO0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
OtHocuTenbHas atToMHas Macca. OTHO- bubmmoreka [{OK
11 10.10.23r
CUTEJIbHAsI MOJIEKYJISIpHas Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10Jis1 XUMHYECKOTO dJIeMEH- bubmmoreka [{OK
12 12.10.23r
Ta B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosb. Moutsip- 17.10.23 bubnuoreka [JOK
AU Zor
Has Macca https://m.edsoo.ru/ff0d5230
DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
14 19.10.23r
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs IPOTEKAHUS XU- bubnuoreka [IOK
15 . 24.10.23r
MHYECKUX PEaKINi https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
16 26.10.24
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust kKoau4yecTBa, Macchl Be-
17 €CTBa 10 YPaBHEHUSAM XUMHUYECKHUX bubmmorexa [JOK
B N P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHHMS, pa3JIOKCHUS, 3aMele bubmorexa HOK
s > P ’ B https://m.edsoo.ru/ff0d3f34
HUs, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AHCT. Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HAaHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsh razos. Coctas Bo3ay- bubnuorexa [IOK

xa. Kucnopon — aneMeHT u npocroe

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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BerectBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peakiuu OKUCIEHUs, Tope- brbmmorexa HOK
poAa (peaktt > TOP https://m.edsoo.ru/ff0d4614
Hue). [lonstue 06 okcumax
CriocoObI IMOJTydeHUsT KUCIIOPO/Ia B Jia-
23 0OpaTOPHH U MPOMBIIIIICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemoBoil 3¢ekt xumuueckon peak-

24 MU, TOHSATUE O TEPMOXUMHUYECKOM bubmmoreka [{OK
YpPaBHEHUH, FK30- U SHJOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIX
Tommso (HedTh, Yroas U METaH). 3a-

25 r HSHGHHé Boqz)?, zr CIIocoObI erg bubnmorexa [JOK

p xd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa Bubmmorexa [JOK
v . P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY

97 Boaopon — sneMeHT u mpocToe Bele- bubnmuoreka [JOK
cTBO. Haxoxenue B mpupoie https://m.edsoo.ru/ffod4ddo

08 dOu3nyecKue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo

29 [ToHsATHE O KHCIIOTAX U COJISIX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mostyueHust BOAOPO/a B Jia- bubnunoreka [JOK
6opaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme

bu6mmoreka [JOK
31 «ITomyuenue u cobupaHue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MoutsipHbiii 00BEM Ta30B. 3aKOH ABO-

bubmuoreka [JOK

32
rajapo https://m.edsoo.ru/ff0d542e
Brrunciienns o0béMa, KOJIMYECTBA Be-

33 [I[€CTBA I'a3a 10 €ro U3BECTHOMY KOJIU- bubmorexa HOK

.. Y https://m.edsoo.ru/ff0d55a0
YeCTBY BELIECTBA WIH 00BEMY
Brruucnenust 00bEMOB razoB 10 ypaB-
34 HEHHUIO PEaKIMU Ha OCHOBE 3aKOHA bubmorexa HOK
.. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B

35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

36 Cocras ocHoBauuii. [Tousarre 00 nHIN- bu6moreka [IOK
KaTopax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbIe

37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme

38 «IIpurotoBieHue pacTBOpPOB € ONpee- bubnuoreka [JOK
JIEHHOW MacCOBOM JI0JI€l PaCTBOPEHHO- https://m.edsoo.ru/ff0d5eba
I'0 BEIIECTBa»

39 KounTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LHOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: cOCTaB, K1accuuKaims, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpeaHue): HOMEHKIATypa, CIIo-
46 COOBI r(lor; eHI/I)SI XI/IMI/I‘ICCKZIC) CBOU bubmmorexa [TOK
yi ’ https://m.edsoo.ru/00ad9474
CcTBa
[IpakTueckas padota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
B H https://m.edso0.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmnorexa [JOK
- P https://m.edsoo.ru/00ad9ela
COEIUHEHUN
[TepBbie MOMBITKU KIacCU(UKAIIUN XH-
51 MHUUYECKHUX diaeMeHTOB. [loHsarue o bubmorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
Ilepnoanueckuit 3axkoH u Ilepuoauue-
PHOA pHOA bubmuoreka [JOK
52 CKasl CHCTEMAa XUMHYECKHUX DIIEMEHTOB
https://m.edsoo.ru/00ada52c
J. 1. MeHnaeneeBa
Bubnmoreka IIOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI 1

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

bubmuoreka [JOK

o4
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue JIeKTPOHHBIX 000J1049eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit brbamorexa LHOK
pHOA https://m.edsoo.ru/00ada6hc
cuctemsl /1. 1. MenpeneeBa
XapakTepucTUKa XUMHYECKOTO dJIe-
bubmmoreka [{OK
56 MEHTA T10 ero noJioxkeHuto B [leprnoan-
. https://m.edsoo.ru/00ada824
yeckoi cucreme J[. 1. MeHnieneeBa
3navenue [leproanueckoro 3aKoHa asis
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
58
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 nu
OHHAT XHMITHECKA CBA3D https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenosspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62
Creneup okucneHis https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH Bubmmorexa LIOK
https://m.edso0.ru/00adb076
65 KonTtposnpeHas padota Ne4 o teme bubnuorexa [IOK

«CTpOCHI/IC atromMa. XUMHYECKas CBSI3bY

https://m.edsoo.ru/00adb486
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66 PezepBHblii ypok. O0oOIIeHNE U CH- 1 bubmuoreka [IOK
CTEMAaTU3alus 3HAaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O0600IICHHE U CH- 1 bubnuorexa [JOK
CTEMAaTU3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHeIii ypok. O000IICHNE U CH- 1 bubnuorexa [JOK
CTEeMAaTU3alus 3HAaHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 68

I'PAMME
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9 KUIIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue A op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Tepnoanueckuit 3axoH. [Iepnoanye-
bubmmoreka [{OK
1 CKas cUCTeMa XUMHUYECKUX DJIEMEH- 1 05.09.23r
https://m.edsoo.ru/00adh59e
toB J[. 1. Menneneena
3aKOHOMEPHOCTHU B U3MEHEHUU
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 07.09.23r bubmorexa IOK
. 777 https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanust 1 HOMEHKIaTypa He- bubnuoreka [JOK
3 1 12.09.23r.
OPraHNYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
Bunnl xuMuueckoil CBS3U U THIIEI bu6mmoreka [IOK
4 . 1 14.09.23r.
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoabHasi padora Nel nmo reme
«IloBTOpeHMe U yriry0/ieHue 3Ha-
5 OPTOP yry 1 1 19.09.23r.
HMIi OCHOBHBIX pa3/ieJioB Kypca 8
KJIacca
5 Knaccudukanys XuMUYeCKUX peak- 1 51.09.23 bubnunoreka [JOK
.09.23r.
LM 10 pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM Eufs 1OK
nonroTeka
7 eakiuu. [IoHsTHE O TOMOTEHHBIX U 1 26.09.23r
peart https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU. Bu6 OK
nonroTeka
8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1 28.09.23r u

XUMHUYECKOMN PCaKIun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOT'O PABHOBECHUA

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [{OK

9 03.10.23r
peakuuu https://m.edsoo.ru/00adcade
Teopust NEKTPOTUTHICSCKON JTUCCO-
10 muanun. CHIbHBIE U CIIa0bIE DIIEK- 05.10.23r bubnmorexa LOK
: R https://m.edsoo.ru/00adcd68
TPOJTUTHI
bubmmoreka [{OK
11 HMoHHbIe ypaBHEHNS PEAKIIUN 10.10.23
¥p peakit r https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U OC- Bu6 1OK
nonmoTexa
12 HOBaHW B CBETE IPEACTABIICHUI 00 12.10.23r
pv A https://m.edsoo.ru/00add5d8
ANMEKTPOIATHICCKOM TUCCOITUAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHHUNA 00 DIIEKTPOIUTHYE 17.10.23r bubmorexa [OK
p fl p R https://m.edsoo.ru/00add8b2
CKOI IUCCOLMAIAN
14 ITousarue o ruapoanse conen 19.10.23r bubmmorexa [OK
AP o https://m.edsoo.ru/00add9d4
O0001IeHrEe U cUCTEMATU3 AL bu6 OK
15 B H 24.10.23 nommoreka L{
3HAHUH https://m.edso0.ru/00addd12
[IpakTuueckas padota Ne 1. «Pere- bubnuoreka [JOK
16 26.10.24
HHE IKCIIEPUMEHTATIbHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonrpoabHnas padora Ne2 no reme
17 «JIeKTPOJIMTHYECKAS THCCOLUA- bubnunoreka [JOK
uusi. XuMHYEeCKHe PeaKkuuu B https://m.edsoo.ru/00addecO
pacTBOpax»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMqucfHe CBI())ﬁCTBa Ha IpUMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposojopoa. CossiHast KMCIIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOJIyUCHHUE,

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

MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «ITonmyueHnue CONSTHOM KUCTOTHI, U3 bubmorexa LHOK
TR S 1Y https://m.edsoo.ru/00ade348
YyeHue e€ CBONUCTB»
BrrurcneHust o ypaBHEHUSIM XHMH-
21 YEeCKUX PEaKIUi, €CJI OQUH U3 pea bubnmorexa LOK
p ’ p https://m.edsoo.ru/00ade488
TEHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIE MOTU(UKAIIAA CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHU I bu6moreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo, cTpoeHue, pusndeckre bubnuoreka [JOK
24 .
1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIOTa, (-
25 3UYECKUE U XUMHYECKUE CBONCTBA, bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTHKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynnel. A30T, paclipocTpaHEHHE
B IpupoJe, GpU3NIecKue U XUMHYEe-
CKHE CBOMCTBA

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

AmMHaK, ero GU3NIECcKue U XUMHYe-

29 CKHE CBOMCTBA, MOJIy4CHUE U PUME brbamorexa LHOK
’ ¥ p https://m.edso0.ru/00adf004
HEHUE
[IpaxTueckas padota Ne 3 o Teme
30 «[Tony4ueHne aMMuaKa, U3yudeHUE ero bubmorexa HOK
T ek https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB U COJICH
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe Bubmmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u doc-

33 do I(faﬂpKI/ICJIOTi q)qmilti:cf(:/l/e): u SI/I bubmmorexa [JOK

p 7 https://m.edsoo.ru/00adf68a
MUYECKUE CBOMCTBA, MOJTyYCHHE
Hcnons3oBanue docdaToB B Kaue-
CTBE MUHEPAIbHBIX YA0OpEHUH. bubnunoreka [JOK

34 .
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHeHUe B PUPO-

35 e (pimql;cm/ll; u XEIMI/ILIGCKI/IG SB(E)IZ Bubmmorexa LIOK
Ae https://m.edsoo.ru/00adfd9c
CTBa

36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmoreka [JOK

XUMHYECKHE CBOMCTBA. DKOJIOTHYC-

https://m.edsoo.ru/00adfebe
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CKHE MPOOJIEMBI, CBS3aHHBIE C OKCH-
noMm yriepoaa (1V)

37 VYroipHas KUCIIOTA U €€ COJIH bubmorera [TOK
https://m.edso0.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme
38 "[lonyuenue yriekucioro rasza. Ka- bubnuorexa [JOK
YECTBEHHAsI peaKkIlfs Ha KapOoHat- https://m.edsoo.ru/00ae027e
noH"
[lepBoHauanbHble NOHATUSA 00 Opra-
39 HUYECKUX BEIIECTBAX KaK O COCANHE bubmorexa LOK
https://m.edsoo.ru/00ae054e
HUAX yriiepoaa
40 Kpemunuii u ero coeguHeHus bubmorexa [OK
p https://m.edso0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
A1 SKCIIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«BasxkHelne HeMeTalIBl M X CO- https://m.edso0.ru/00ae0bf2
eIMHEHUS
KonTpoabHasi padora Ne3 no reme
42 «Baxkuenme HeMeTALJIbI H UX CO bubmorexa LHOK
https://m.edso0.ru/00ae0el8
eIUHEHHNA»
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
3JIEMEHTOB — METAJUIOB. MeTraminye-
43 CKas CBA3b U METAJUIMYECKAST KpU Bubmiorexa TOK
. p https://m.edso0.ru/00ae103e
crajinueckas pemérka. dusndeckue
CBOIICTBA METAJJIOB
XMUMHYECKHE CBOMCTBA METAJJIOB.
N bubmuoreka [JOK
44 DNEKTPOXUMHUYECKUN PsiJ HAIPsSKe-

HHUU METAJJIOB

https://m.edso00.ru/00ae1156
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OOm1re cnocoObl MOTyYeHUsT METa-
noB. CrutaBbl. Beluucnenus no ypas-

45 HEHHUAM XUMHUYECKUX PEaKIIUN, €ClIU bubmorexa [TOK
PCAKLITH, https://m.edso0.ru/00ae1156
OJINH U3 PEareHTOB COJIEPKUT MPUME-
cHu
46 IloHsiTHe 0 KOPPO3HUU METAIOB bubmorexa [TOK
PP https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
[lenounpie MeTaib! https://m.edso0.ru/00ael14b2
48 OKcubl ¥ THIPOKCUIBI HATPHUS U Ka- bubmuorexa [JOK
s https://m.edso0.ru/00ael4b2
49 [Ieno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
50 Baxkueiiime coe fUHEHNUS KaIbIIH bubmorexa HOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATHU3ALIUS
3HAHUH
JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTnueckas pabota Ne 6 o Teme
53 "XEcTKOCTL BOJBI U METOILI €€ bubmorexa [JOK
| 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubnuoreka [JOK
54 An %
FOMIHITH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK

https://m.edso0.ru/00aeld86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcupl, TUAPOKCHIBL U COJIU JKETIE3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMAaTH3AIIHS
3HAHUKN
[Ipaktudeckas padora Ne 7. Pemmenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [{OK
59 .
«Baxueime MeTaJUIbl U UX COEIU- https://m.edsoo.ru/00ae3de8
HEHUS»
Brruucnenus mo ypaBHEHUSIM XUMH-
YECKUX PEAKIH, €CIIN OJIMH U3 pea-
60 TCHTOB J]aH B H30BITKE WJIA COJICPIKHT bubmorexa LOK
N https://m.edsoo.ru/00ae1750
IIpuMecH. BeIuncinenus MaccoBoit
JIOJIA BBIXOJ1a TIPOJTYKTa PEaAKITUN
61 O06o0meHe U CHCTEMAaTH3aITHS
3HAHUH
KonTtponbHas padota Ned4 o teme
62 «Baxuelne Metayuisl 1 UX COEIHU-
HEHUSD»
63 BeniecTBa u maTepuansl B moBce- bu6mmoreka [JOK
JHEBHOM KU3HU YeIIOBEKa https://m.edso0o.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Pousib XumMuu B perieHnu 3K0J0ruye- bubnunoreka [JOK
CKHUX IpobieM https://m.edso00.ru/00ae4270
66 PezepBHblit ypok. O0oO1I€HNE U CH- bubnuoreka [IOK
cTeMaTHu3allus 3HaHu| https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0oO1IEHNE U CH- bubnuorexa [IOK

cTeMaTH3alysl 3HaHUM

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



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68 PezepBHblii ypok. O0oO1IeHNE U CH- 1 bubmuoreka [IOK
cTeMaTH3aIisl 3HAHUM https://m.edso0.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB IIO ITPO- 68

I'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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