MHWHHUCTEPCTBO ITPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MunuctepcTBo 00pazoBanus U Hayku [lepmckoro kpast

AIMUHHCTPALMS AJIEKCAHAPOBCKOI0 MyYHHMIMINIAJIBHOIO OKPYra
MBOY «I'mmHa3zus»

«CornacoBaHoy
3amecTuTeNnbh TUPEKTOpa
no MP

Kaszannes E.B.

PABOYAS TTPOT'PAMMA
(1D 542494)
yueOHOro npeamera «XuMHUA»

st o0ydyaomuxca 8-9 kiaccon

AJtekcanaposck 2025



MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMmMa o XMMHUH COCTaBJIEHA HAa OCHOBE (pe/lepajIbHON MPOrpaMMsl IO
XUMHH Ha YypPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, KOTOpas COCTaBlieHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOECHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHIENLUU IpenojaBaHus y4eOHOro IpeameTa
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LEesaX, oOwedl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MPpelyCMaTpUBAeT paclipelieieHue ero mo kjaaccaMm u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKHU COJAEPKAHUS, PEKOMEHIYEeMYI I0CIIe0BaTeIbHOCTh
U3YYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JTOTUKU y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaessieT BO3MOXKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a Takke TpeOOBaHU K pe3yiabTaTaM 00yuyeHUs] XUMUH
Ha YpOBHE L€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00ydarolerocs, ero
IpeCTaBICHUN 0 MaTepUabHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEN
IIPEJICTaBJICHUS O B3aUMOINPEBPAIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIECTB B IPUPOJIE, O MYTAX
pelieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS  4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U KOJIOTUYECKON 0€30acHOCTH, MPOOIIeM 3JpaBOOXPAHECHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH Il caMopa3BUTHS W (OpPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U (YyHKLIHNOHATIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4aroluXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIAJ] B DJKOJOTHYECKOE OOpa3oBaHME
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00ecredyMBarOTCs CHEIU(PUKON colep:kaHus
y4eOHOTro TpeaMeTa, KOTOPBIM sBISETCS NeJarornyeckd aJalTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUUECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTPaMMbI 10 XMMHUU C(OPMUPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMuueckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPE/ICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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



— YYEHHSI O CTPOCHHUH aToMa U XUMUYECKOHN CBSI3H;

— MPECTaBICHUH 00 ANEKTPOIUTUIECKOIN TUCCOIIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH TMOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
[EHHOCTHOTO OTHOILICHHUS K HAYYHOMY 3HAHUIO U METO/IaM [M03HaHus B Hayke. M3yueHne Xxumuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM W3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3ukKa. 7 Kiaccy.

[Tpu u3yueHnH XUMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOM JESTEIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHHWI MHPOBO33PEHYECKOT0 XapakTepa, s3blka HAyKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB M XUMUYECKHX PEaKIuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MI03HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU MPaBUJI 0€30I1aCHOIO
oOpallleHus ¢ BEIeCTBAMU B TOBCEITHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
MpPUOOpPETN TaKKe LeH, KaK:

— (popMmHpoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TNPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

—HaANpaBlIEHHOCTh OOY4YEeHHS Ha CHUCTEeMAaTHYecKoe MpUOoOIIeHHe O0yJarommxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJNIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAaM  IO3HaHUS,
(GOpMHUPYIOIUM MOTHBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JI€ATEIbHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAlOIIErOo MHUpA, UCMHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU HM3YYEHUH XUMHUHU, TNPUMEHATh MX IMpPU pELIeHUH MpoldjeM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— (popMupoBaHue y 00yJaromuxcs I'yMaHUCTHYECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBOM JEATENBHOCTH B LENSAX COXPAHEHMsI CBOETO 3J0POBbS U OKpPYXKAroIleW IPHUPOIHOU
Cpelibl;

—pa3BUTHE MOTHBAIIUU K 00yYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOIIO U CAMOBOCIIMTAHHIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
npoduis U HaNpaBICHHOCTH JlalbHEeHIero ooyyeHusl.

OO1iee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBanwus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUH B KU3HU 4Ye€lIOBEKa. XHMMHUS B CUCTEME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctossHue BemiectB. llonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHThbl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUU.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBs3p KOJIMYECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢opMyniaM XUMHUYECKUX COSAMHCHU.

®u3nuecKkue M XMMHUUYECKHE SIBICHUS. XUMHUYECKas peakuuss U e€ MpU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kinaccupukams XMMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpHBIM O0OpYIOBAaHUEM, M3YyYCHHE M ONMHCAaHWE (U3NUYSCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICHCTBUE MeJia C KHCIIOTOMN) SIBIICHUHN, HaOII0IeHNE
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWu, B3auMOJCHCTBUE Kejie3a ¢ pactBopom conu Mmenu (), usydenume crnocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHINApUBAaHUE, AUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHWE OYUCTKA ITOBAPECHHON COJHM, HAONIOJCHUE W ONHMCAHHC
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJydeHUs KHCIOpoJa B Jlaboparopuu U
MPOMBINIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — aljaoTporHas MOAU(PUKAIUS
KHUCJIOpOJa.

TermoBoit >(dexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yroib W MeTaH. 3arpsS3HEHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smemeHT MW mpoctoe BemecTBO. HaxokmeHue BoOIOpoJa B MPHUPOJE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTer u comnu.

Mousipabiii 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poinb pacTBOpOB B MPUPOJAE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasywomue. HomeHkmarypa
oKcuI0B. DU3NUYECKHE U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenkiarypa kuciot. Oundeckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXIy KJIACCAMH HEOPIraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IMpEKpallleHus TOpeHus (moxapa), 0O3HaKOMIIEHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHIE O00Opa3IlOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluH, IOJIyYCHHE HEpPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepUCTHKAa XHMHYECKOrO JJIEMEHTa II0 €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3unauenue [lepuonuyeckoro 3akoHa u [leprognueckoit cCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Meswcnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTeCTBEHHO--HAY4HbIE IOHATHS: Hay4HbIM (akT, TUIoTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, HW30TOIBI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XUMHYeCKasi peaKust

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHUOAOB, Kallns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewniecTBa: BHMJbI XUMHUYECKOW CBSA3M. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BELIECTB, OTHOCSIIUXCS K Pa3jIMYHBIM KJIaccaM HEOPraHWYECKUX COCIUHEHHMM, T'€HETHYECKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacCTHIO KaTaau3aropa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHarne o XumuueckoM paBHOBeCHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIH, 3JEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. COoCTaBlI€HHE YPABHEHHMH OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHoro o6meHa. YClIOBHs NPOTEKaHUS peakiii HOHHOrO oOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, HCCIEIOBaHHE IEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoIlecca AMCCOLMALUN
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblAelieHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (u3MuUecKue CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacIpoCTpaHeHHWE B NpUpoie, (QHU3UYECKUEe u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MOJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha HOHbl aMMOHHUA. A30THas KHUCIIOTa, €€ IMOJydyeHHeE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHui. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopnas kuciora,
¢du3nueckne M XUMHMYECKHE CBOWCTBa, nonyuyeHue. Mcmonb3oBaHue ¢ochaToB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictBa. Ancop6ouus. Kpyropoport yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe MpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TMOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3(dekT. YronbHas KucioTa U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OpPraHMYECKMX BEHIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX poJb B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE O OHOIOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mpupoge. OOmme mpencraBieHuss o0 okcuge kpemuus (I1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOro UCMOIb30BaHMUSI CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHO KU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MUecCKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEJUHEHUUN (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBiICHHON CEPHOMN
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUCOMATEPHAIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHMIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUs U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM MPOTUBOTA3a, MMOJIyYeHHEe, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METAJUIMYECKas KPHUCTAIUIMYECKas
peméTka. DIEKTPOXUMHUYECKUH psJ HanpsbKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YYT'YH, JIOPATIOMUHUI, OpoH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHUs M Kaiblus. BaxkHeilnme coeanHEHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpO€HHUE aToMa, HaxoXJIeHue B npupojae. Ousnyeckne U XUMUIECKHE CBOWCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3HMH METAUIOB (BO3MOXXKHO HCIOJIB30BAaHHE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHA KaNbIUs U HATPUS C BOJION (BO3MOKHO MCIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKejle3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbllUs, aIFOMUHUS, IIMHKA, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS M THUIPOKCH/IA IIMHKA, PEIICHHE YKCIIEPUMEHTAIBHBIX 33724 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKAroIel cpeasl (MpeaesibHas JomycTuMasi KOHIIEHTPALUs
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxxcnpeomemmnuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU JUISL OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, HU30TOIIbI,
paZIMOaKTHBHOCTb, MOJIEKYNA, JJIEKTPHUYECKUH  3apsil, MPOBOJHUKH, MOJIYIPOBOTHHKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpPUCTAJUIMYECKasi pEmETKa, CIUIAaBbL, (PU3UYECKHUE BEIHMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUcTeMa, MHHEpAJIbHBIC YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMBl OCHOBHOTO o00IIero oOpa3oBaHuUs
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUHU B €JUHCTBE Yy4EOHOM M BOCIIUTATENbHOMN 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPMEHTALMi M PACIIMPEHHUE OIBITA ACATEILHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH!

1)naTpuoTH4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUeil 0 MepeoBhIX TOCTHKECHUSX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcCTBe
MHpa 1 00IIeCTBa;

2)rpaskaIaHCKOr0 BOCIIUTAHUS

IIPEJICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO IIOJIE3HOH,
yueOHO-UCCIIEI0BATENbCKOM, TBOPUECKONM W JPYruX BUIAX JAEATEIbHOCTH, TI'OTOBHOCTHU K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOILM B Ipolecce 3TON ydeOHOW AesTelnbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHUME M IOCTYNKH CBOMX TOBapHILEHd C MO3ULMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCJIEICTBUI OCTYIIKOB;

3)11eHHOCTH HAYYHOT'O IO3HAHUS:

MHUPOBO33PDEHUYECKHE  NPEIACTABICHHUS O  BEIIECTBE UM  XMUMHYECKOHM  PEaKIuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
NOHUMaHMUA  CYIIHOCTH HAayyHOM KAapTHHBI MHpa, NPEACTaBIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBA3SX YEJIOBEKa C MPUPOJHON Cpenoil, o ponu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBJIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEoOXoAuMBble Ul OOBSCHEHMsS HaOMI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON padOThI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
€caM000pa30BaHuI0, IPOEKTHOM M MCCIIEA0BATENbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4)(popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbI 00pa3 >KM3HM, OCO3HAHHE MOCIHEACTBHUM M HENPHUITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMHU BEIeCTBaMH B OBITY W peallbHOMN
YKU3HU;

5)Tpy10BOro BOCIIUTAHMS:

UHTEpeC K MPAKTUYECKOMY M3YUYEHUIO NMPOo(deccHii U Tpyaa pa3IndHOro poja, yBaKeHHE K
TPyAy M pe3yibTaTaM TPYJIOBOM [EATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,

OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEnTHON MpOo(eCCHOHAILHON NEATeIbHOCTH U

pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;
6)3K0/10TrHYeCKOro BOCIIMTAHUA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICI XMUMHYECKHUX TMOHSATHHA (BBIACNATh MX XapakTEpHbIE IPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMH U3YyU€HUs, CTPOUTH JIOTUYECKUE PACCYXIeHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, IMPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

yMEHHE HCIOJb30BaTh IMOCTABJICHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOJA0M MPOIECcca, CAMOCTOSITEIHHO TPOTrHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOMN padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAIIMIO PA3TUIHBIX BHJIOB
1 HOpM IIPECTABICHHUS, TTONYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJISl BBIIOJHEHUS y4EOHBIX M MO3HABATEIBHBIX 3324
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BaHUS PAa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALIMM M WIUTFOCTPHPOBATH pEIIaeMble 3aJla4d HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCIOJBb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIIEeI0BATENbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPYKAIOUIeH MPUPOTHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

YMEHUsSl 3agaBaTh BOMPOCH (B Xoje auanora u (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U TNHCHhMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAINUI0 PE3YJIbTATOB BBIMOJHECHUS XHUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIICIOBATEIBCKON JICATEIILHOCTU TPU PEIICHUH BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE Y4éra
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONIPEICICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryasiTuBHBbIe yHHBepcaJbHbIe Y4eOHbIE TeliCTBHA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh M TIPU HEOOXOJMMOCTH KOPPEKTHUPOBATh CBOK JICATEILHOCTh, BBIOMPATH
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JEHCTBHHA NpHU
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIIOBUH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
0o0yJaromuMHUCs Hay4YHbIE 3HAHUS, YMEHUS H CIOCOOBI JEHCTBHIA, CIEIU(PHUECKUE IS
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha Ga30BOM YPOBHE JIOJIKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:
PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aToM, MOJIEKYJIa, XUMUYECKUN IJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHTENIbHASI aTOMHAas M MOJIEKYJSpHAas Macca, KOJMYECTBO BEIIECTBA, MOIb, MOJSpHAs
Macca, MaccoBas J0Js XUMHUYECKOTO JJIEMEHTa B COEIMHEHHM, MOJSIPHBIA OO0BEM, OKCHI,
KHACJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHIIATEIIEHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peaknus, KiIacCUpUKAIMg PEaKUUi: peaklu COCIUMHEHHUS, PEaKIMU Pa3JI0KEHUS, pPEeaKIUH
3aMeIeHus], peakni 0OMeHa, 9K30- U SHIOTEPMUYECKHE PEaKIINH, TEIUIOBOH d(h(deKT peakium,
PO aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, paJuyc aToMa, XMMUYeCKas CBS3b,
NOJISIpHAS W HETIOJISIPHAsT KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, pPacTBOD,
MaccoBas J10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTPAllKs) B pacTBOPE;



WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITHS NIPU
OINMCAHNU BEUIECTB U UX NPEBPALLECHUM;
UCITIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHMKY JUI COCTaBJICHUS (OPMYJI BEIIECTB M ypaBHEHHUU
XAMHYECKUX PEAKIIUM;
OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIIEHb OKUCIIEHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAMJIECKHOCTh BELIECTB K ONpPENENEHHOMY KIIAcCy
COCMHEHUH 10 GOopMyIaM, BUI XUMHUYECKON CBSI3U (KOBAJICHTHAS M MOHHAsI) B HEOPTaHUYECKHIX
COCIMHEHUSX;
packpsiBaTh cMmbici [lepuoaunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
Ilepuognueckoil cucTeMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;
ONHUCBHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mododnas noarpymnna (b-
TpyIIa)», Majble 1 OOJbIINe ePUO/Ibl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCS B Ta0IHIIe
«Ilepnonnueckas cucrema xumuueckux odqemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCII0 3JICKTPOHOB U paclpeieieHue UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaccu(UIMPOBATh XMMHUYECKHE JIE€MEHTHI, HEOPTraHWUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY dPHEKTY);
XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIIACCOB,
NOATBEPXKJas  ONUCAaHME IMpPUMEpaMHM  MOJEKYJSPHBIX  yYpAaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKUX MIPEBPALICHUM B pa3JIMYHbIX YCIOBUIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa 10 (opMysie COEeIMHEHMs, MAacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
IIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUH;
IIPUMEHATH OCHOBHBIE ONEPALlUU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
00o0011eHne, CUCTEMaTH3alHI0, KIacCU(UKAIMIO, BBISBICHHE TPUYMHHO--CIIEICTBEHHBIX CBS3€H
— JJI M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHIl, eCTECTBEHHO-HAayUHbIE METOJIbI
NO3HaHUS — HaOJIoIeHUue, W3MEpPEeHHe, MOJICIMPOBAHUE, SKCIEPUMEHT (peaybHbli H
MBICJICHHBIN);
CJIeZIoBaTh MpaBWIaM IMOJIb30BaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaKXe MpaBuiIaM OOpallleHHsl C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpaHHIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIIOpOJa), NMPUTOTOBJICHUIO PAcTBOPOB C ONpeAeNEéHHOM MaccoBOM moieit
pacTBOPEHHOTO BELIECTBA, IUIAHMPOBaTh W TMPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHMIO PACTBOPOB WIEJOYEH M KHUCIOT € T[OMOIIbIO HMHIUKATOPOB (JIAKMYC,
¢deHondTanen, METUIOPAHK U IPYTHE).

K xonuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIA,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CIOKHOE  BEUIECTBO,  BAJEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKash peaklMs, XUMHYecKas CBS3b,
TETIOBON PQEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, PIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] AMCCOLMAIMS, DPEaKIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLMU, OKUCIUTEbHO-BOCCTAHOBUTEIbHBIC
peaKkiuyu, OKUCJIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJEHHME, AaJJIOTPOIHUS,
aM(pOTEepPHOCTh, XUMHUYECKasi CBA3b (KOBaJEHTHAs, MOHHAs, METaNIN4ecKas), KpucTasinyecKas



pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKIMH, MpeneabHO
nonyctumas konuentpamus [1JIK BemectBa;

WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSTUS IIPU
OIKCAaHUM BEIIECTB U UX MPEBPAIIECHUN;

UCITIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBJICHUS (POpPMyN BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIUM;

ONpeseNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COEJUHEHUH II0
dopmynaM, BUJ XUMUYECKON CBSA3H (KOBaJCHTHAs!, HOHHASI, METAIIMYECKAs) B HEOPTaHUIECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opMmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBathk cMbica [lepuoanueckoro 3akona JI. M. MenneneeBa M AEMOHCTPUPOBATH €ro
IIOHMMAaHME: OIUCBIBaTh M XapaKTepu30BaTh TaOinuHyro (opmy Ilepuoanueckoil cucrembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHas
noarpynna (b-rpynma)», manele u OoJblinMe NEpUOIbl, COOTHOCUTh OOO3HAYEHUs, KOTOpBIE
UMEIOTCS B IMEPUOJNYECKOM TabiuIe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCIO JIEKTPOHOB U pacHpeesieHne uxX
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHAThH 00IIME 3aKOHOMEPHOCTU B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEepPHOAOB U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJaccu(puIUpoOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMcay M COCTaBy Yy4yacTBYIOUIMX B PpEakIUU BEIIECTB, IO TEIIOBOMY 3¢¢ekTy, Mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME U CHenU(UYECKHe XUMHUYECKHE CBOMCTBa MPOCTBHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUH;

COCTaBJIATh YPaBHEHUS MIEKTPOIUTUUECKOMN IUCCOLMAIMU KUCIIOT, LIeJIoueil U coliel, MoJIHbIe U
COKpAIllEHHbIE YpAaBHEHMs peaklil HOHHOrOo OOMEeHa, YpaBHEHUS PEeaKLUMH, MOATBEPKIAIOIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIHOCTh OKHCINTENBHO-BOCCTAHOBUTENBHBIX PEAKLIMI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH IIPOTEKaHUS
XUMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroAaTh MpaBUiia MOJb30BaHUS XUMUYECKON MOCYI0M M 1a00paTOpHBIM O00OpYIOBAaHUEM, a
TaK)Ke MpaBuiia oOpallleHUs C BELECTBAMH B COOTBETCTBHUH C MHCTPYKIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IPOBOAMTH PEAKIMM, TOATBEPKIAIONIME KAYECTBEHHBIM COCTaB PpA3JIMYHBIX BEIIECTB!
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMHUI-, HOAMI-, KapOoHaT-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpAIlii MBICIUTEIbHON JEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHIe, cUCTeMaTU3alMI0, BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBSI3€H — NI U3y4eHUs
CBOMCTB BEUIECTB U XHUMHUYECKHUX PEAKIHH, €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
Ha0JII0/IeHue, U3MEPEHNE, MOJICIMPOBAHNE, IKCIEPUMEHT (peaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/n HaunmenoBaHmue pa3aesioB U TEM NPOrpaMmMmabl

KoanuecTrBouacoB

Bcero Konrposbhbiepadotsl IIpakTnuecknepadorsl

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIEPECYPCHI

Pa3znen 1.HepBOHa‘laJILHLIeXI/IMI/I‘leCKI/IeHOHﬂTI/Iﬂ

Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
1.2 BemiecTBa 1 XUMHYECKHE PEAKITUU 15 1 https://m.edsoo.ru/7f41837c
Hroronopazneny 20 1 2
Pasznen 2.BaxHeiilime npeacTaBUTe Il HEOPraHUYeCKUX BelleCcTB
bubmuorexa [JOK
2.1 Bozmyx. Kucnopon. I[Tousitue 06 okcumax 6 1 https://m.edsoo.ru/7f41837¢
bu6nmoreka [JOK
2.2 Bopopona.llonarue o KHCIOTax U COMSIX 8 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Boga. PactBopsl. [TonsiTue 06 0OcHOBaHUSIX 5 1 1 https://m.edsoo.ru/7f41837¢
N bu6mmoreka [IOK
2.4 OCHOBHBICKIJIACCHIHEOPTAaHUYECKHXCOSTMHEHU N 11 1 1 https://m.edsoo.ru/7f41837¢
Hroromnopasznery 30 2 4

Pa3nen 3.I1epuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jemMeHToB . U. MenneneeBa. CTpoeHHeaTOMOB.
XuMnueckasacBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

ITepuonnueckuii 3akoH u [lepronnueckas cucrema

bu6mmorexa [IOK
3.1 xummueckux snementoB J[. . Menpaeneena. 7 https://m.edsoo.ru/7f41837¢
Crpoenue atoma
Xumudeckasi cBsi3b. OKHCIUTEIbHO- 8 1 bubnmoreka [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
Hroronopasneny 15 1 https://m.edso0.ru/7f41837c
Pe3epBHOE Bpems 3 Bubmzorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 6
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9 KJIACC

Ne HaumenoBaHnuepasieioB u
n/n  TeMIpPOrpaMmbl

KoanuecTBouacos

Bcero KonTpoabHblepaboThl

IIpakTnyeckuepadoTHI

JJaeKkTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIEPeCYPCHI

Pa3znes 1.BenrecTBO U XUMHYECKHE PeaKIIUU

11 [ToBTOpeHwue U yriydiieHne 3HaHui 5 1 bubnmoreka [JOK
OCHOBHBIX pa3/iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636

19 OcCHOBHBIE 3aKOHOMEPHOCTH 4+1 bubnunoreka HOK
XUMHYECKUX PEeaKIui https://m.edsoo.ru/7f41a636

13 DIIEKTPONUTHYECKAS JUCCOLINALIHS. 8 1 1 bubnuorexa [JOK
XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edso0.ru/7f41a636

Hroro no pazneny 17+1

Pa3zgen 2.HeMeTaJJIBI M X COeANHEHUSA

21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 1 bubnuorexa [JOK
aneMeHToB VIIA-rpynmel. ["asorens https://m.edso0.ru/7f41a636

22 | | BuGorea 101
S ——— https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX En6miorexa LIOK

2.3 ;J;ezf;;ﬁ);e;/g-rpynnm. Asor, gocdop u ! 1 https://m.edsogru/7f41a636

24 mewenton NApymm. Sracponn 8 ) 2 Bumiorera LIOK
KpEMHHI 1 X COEMHEHN https://m.edso0.ru/7f41a636

Hroronopazneny 25

Pa3nen 3.MeTauiibl U MX COeIMHEHUS

3.1  OOmmecBoiicTBaMETAIIOB 4 Egggﬁﬁ:&%gﬁﬁf 112636

3.2 | Baxwueime MeTaIbl U UX COSIUHEHUS 16 1 2 Egggﬁ%fi%gr(aﬁf 4112636

Hroromnopasznery 20

Pa3nes 4. XuMus u OKpyxkamnimas cpeia

41 BemectBa u MaTepuaisl B ;KU3HU 3 bubnuoreka [IOK
YeJI0BEKa https://m.edso00.ru/7f41a636

Hroromnopazaeny 3
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9 bubmuoreka [JOK

PesepBHoe Bpems https://m.edso0o.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 68 4 !

M3meHeHua B KaneHa4apHO-TeMaTU4eCKOM N1IaHNPOBAHUMN.

B 9 knacce u3 Tpex pe3epBHbIX 4acoB AOO0MNOJIHUTb luyacs pasaen «BelLecTsa n xummyeckue peakunumn».



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC na 2024-2025 yu. roa

KosmnuecTBo4acos
Ne Temavpoka B Hara JIeKTPOHHBbIE MU(PPOBHIE
n/n yp cer Konrpoasubie Ilpakruueckne H3y4YeHHs] 0OpaHbIepecypChl,
pa6ortbl paboTbl (naparpad)
1 [Ipenmer xumuu. Poias XuMuUM B KU3HU 1 bu6mmoreka [IOK
yesioBeka. Tena u BeniecTsa https://m.edsoo.ru/ff0d210c .1
[TonsiTre 0 MeTOAaX MO3HAHUS B XUMUU buGmnorexa LIOK
2 1 https://m.edsoo.ru/ff0d227e
ArperatHoe COCTOSIHUE BEIIIECTB. n23
I1 6ota No 1 «I1
aGOTsL B naBopaTOpH 1 IpHEMSL uGiorera LIOK
3 p patop P 1 1 https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTopHbIM
Mp. pab. 1,2
000pyT0BaHUEM
4 Yucteie BemecTBa ¥ cMecH. CriocoObl 1 bu6mmoreka [IOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca M.4
[TpakTrnyeckas padora Ne 2 «Pa3nenenue bubnuoreka [IOK
5) cMecel (Ha mpuUMepe OYMCTKU TTOBAPEHHOM 1 1 https://m.edsoo.ru/ff0d28c8
COJIN)» Mp. pab. 3
6 ATOMHO-MOJIEKYJIIPHOE yUYEHHUE. 1 bubnnoreka [JOK
XHWMHUYECKUE DIEMEHTBI. https://m.edsoo.ru/ff0d2a6c N.5
s | o) e e | o LOK
PHO ' https://m.edsoo.ru/ff0d2be8 N.6
CUTEeJbHAs aTOMHAas mMacca.
9 Xumnueckas (opmyna. [Ipocteie u 1 bubnuoreka [IOK
C/IOXKHblE BeLlecTsa. https://m.edsoo.ru/ff0d2a6c M.7
10- PacueTs! o xuMudeckuM QGopmyram 2 bubmorexa HOK
11 PMYIIM. https://m.eds00.ru/ff0d2d50 1.7
12 BanentHOCTE DiteMeHTOB. BEIBEIEHIE 1 bu6mmorexa [IOK
(dbopMyITbI BEleCTBA MO BaJICHTHOCTH DJI-TOB. https://m.edsoo.ru/ff0d2eae .8
OrnpeneneHrie BaJIGHTHOCTH AJIEMEHTOB 10
13 o 1 I1.8
dbopmynam OMHAPHBIX COCTUHEHUMN.
14 Xumuueckasi peakius. [[puzHaku u yciaoBus 1 bubmuoreka [JOK
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IIPOBEICHUS PEAKIUH.

https://m.edsoo.ru/ff0d323cn.9

15-  3akoH coxpaHeHus MaccChl BEIIECTB. bubnuoreka [IOK
16 XHUMHYECKUE YPABHCHHS https://m.edso0.ru/ff0d3b88 .10
17 Peakiuu coequHEHNS U pa3I0KEHU bubmoreka [JOK
1 it p . https://m.edsoo.ru/ff0d5708 .11
18 Peakinu 3amernienns u ooOmena Bubmaorexa ITOK
1 m - https://m.edso0.ru/ff0d3f34 n.11
19 O6o6mienue no pazneny «llepBoHadanbHbIe bubnnoreka [HOK
XUMHUYECKHUE TTOHITU. https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabota Nel no teme «IlepBona bubnmoreka [JOK
YaJIbHbIE XUMUYECKUE ITIOHATH. https://m.edsoo.ru/ff0d4290
21 Bos — cMech razos. CocTas BO3ayxa bubmmorexa [JOK
AyX ) Ayxa. https://m.edsoo.ru/ff0d448e M.12
99 Brrunciaenne o0beMHON J0/IM ra3a B ra30BOM 12
CMECH.
23 MonyyeHue, cobupaHme, pacno3HaBaHue u bu6mmoreka [IOK
¢du13MyecKme CBOMCTBA KMCIopoaa. https://m.edsoo.ru/ff0d4614 N.13
24 X1MUYeCcKMe CBOIMCTBA U NPUMEHEHME bu6mmorexa [IOK
Kucnopoaa. https://m.edsoo.ru/ff0d497a n.13
IIpa eckas padora Ne 3 (4) o Teme
25 «ﬁoI;I;I:I{LeIHHKe EEO6H;3HH6 Ifngnlj()pz;; bubmorera [JOK
N ’ https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
26  IlepBuunble cBeneHHUS 00 OKCHIAX. [1.14
| Beres s pormo o B 10K
YACHHE, ) A https://m.edsoo.ru/ffod4ddo .15
IpHUpOJIC.
28 [Ipaktuueckas padora Ne 4 o teme «[lomyue TTp.pa6.5
HUE, COOMpaHUe W PacIiO3HABAHKUE BOJAOPOIAY
29 IlepBryHBIE TOHSATHS O KACIOTAaX bubmorexa [JOK
P ' https://m.eds00.ru/ff0d4ddo .16
30 MepBUYHbIE NOHATUA O CONAX Brbmrotexa LIOK
P ' https://m.edso0.ru/ff0d50d2 N.17
31 KonuyecTtBo BemecTBa. ModsipHas Macca. bubmorexa LIOK

https://m.edsoo.ru/ff0d4dd0 .18
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bubmuoreka [JOK

32  MonsipHblil 00bEM ra3oB. 3akoH ABOTaapo httos://m.edsoo.ru/ffod542e M.19
gj_ Pacuersl 10 XUMHUYECKUM YPaBHEHUSM. I1.20
35 Ou3nyecKkue 1 XUMUYECKHE CBONCTBA BOJIBI bubmorera [JOK
A https://m.edsoo.ru/ff0d587amn.21
36 CocraB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2 N.21
37 nemacemmenme pactaopes. Maceona 1o Bufmorexa LIOK
5 P pbL A https://m.edsoo.ru/ff0d5b40 n.22
BEIIIECTBA B PACTBOPE
[TpakTrueckas padora Ne 5 o Teme
«prHmTOBneml:e pacTBOpPOB C Eubmorexa IIOK
38 . . . https://m.edsoo.ru/ff0d5eba
ornpeaenéHHON MaccoBO omeit Mp. pa6.6
PacTBOPEHHOTO BEWIECTBAY»
39 KonTtponsHast padora Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e M.23
a1 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOTHBIX, OCHOBHBIX OKCHJIOB. https://m.edsoo.ru/ff0d664e N.23
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca n.24
43 [TosrydyeHne U XUMHYECKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca .24
44 Kucnotsr: cocraB, kiaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2 N.25
45 [Tonyuenue u XuMU4YEeCKHUE CBOMCTBA KUCIIOT bubmorera [JOK
yd https://m.edsoo.ru/ffOdfee2 M.25
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI Eubmrorexa LIOK
46 ' . https://m.edsoo.ru/00ad9474
MOJIY4eHUs, XUMHUYECKUE CBOMCTBA N.26
I'eneTnyeckas cBsI3b MEXKy KiaccaMmu bubmorexa LIOK
47 https://m.edsoo.ru/00ad9a50

HEOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

n.27
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[Ipax. pabora Ne 6 mo Teme «OCHOBHBIE

48. . [Tp.pab.7
KJIACChI HEOPTAaHUYECKUX COCTUHCHUIN
49 O060011IeHNE U CUCTEMATHU3AIMs 3HAHUN 110 1 bubmuoreka [JOK
Teme «Kaccel HEOPTr.COETUHEHUIN». https://m.edsoo.ru/00ad9ch2
KourpomabHasg padora Ne3 mo teme
50 "OCHEBHBIC KJ'II;CCBI HEOPraHUYECKUX 1 Bubmzorexa LIOK
. p https://m.edsoo.ru/00ad9ela
COeIMHEHNIT
[lepBble MOMBITKU KIACCHU(PHUKAIINA bubmumorexa [IOK
51 XUMUYECKHX AeMeHTOB. [loHaTHe 0 rpynmax 1 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB. AM(pOTEPHOCTb. n.28
Ilepronnueckuii 3akoH u [lepuoanueckas bu6mmoreka [IOK
52 cHCTeMa XUMMHUYECKuX 3iemMeHToB /1. 1. 1 https://m.edsoo.ru/00ada52c
Menneneena n.29
Crtpoenne aromoB. CocTaB aTOMHBIX SIJI€ bubmioreka [JOK
53 p ’ ACp- 1 https://m.edsoo.ru/00ada342c
H3otomnsl
.30
54 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB bu6mmoreka [IOK
55 anemMeHToB llepnoanueckoii cucremsr . U. 2 https://m.edsoo.ru/00ada6bc
MenneneeBa 1 — 3 nepuoJioB. n.31
56 [Tepuoanueckas cucTeMa XUMHYECKUX 132
2JIEMEHTOB.
XapakTepucTUKa XUMUYECKOT0 3JIEMEHTA 10 bubnnorexka [JOK
57 ero nosuoxeHuro B [leproguueckoil cucreme 1 https://m.edsoo.ru/00ada824
J. . MenneneeBa n.33
bu6mmoreka [JOK
58 Monnas XuMHYeCKaACBA3H 1 https://m.edsoo.ru/00adac34 .34
59 KoBaneHnTHas xuMmuueckast CBSI3b 1 bubmiorexa [JOK
https://m.edsoo.ru/00adaab8 .35
KoBanenTHas HenonsspHas U MOJISIpHAS
60 XUMHUYECKAs CBA3b b b 1 Brbmrorexa LIOK
' https://m.edsoo.ru/00adaab9 Mn.36
DNEKTPOOTPULIATENHHOCTb.
61 MeTtamueckast XUMHUYECKAS CBSI3b. 11.37
62 CrelneHb OKACIEHUS 1 Bubmzorexa LIOK

https://m.edsoo.ru/00adae28 .38
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bubmuoreka [JOK

(63?1- OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIEPEAKIINHI 2 https://m.edsoo.ru/00adb076
n.39

65 O606menue o teme «llepuoanueckuit 1 bubmuoreka [JOK
3aKOH M CTPOCHHE aTOMa. XMMHYECKasl CBSA3b) https://m.edsoo.ru/00adb076
K 3] Neq

66 «IE)IZIEES)JLI[;I;IIaeiIfSﬁZZ?mH le:(;;ce)flfne aToma 1 Bubmaorexa ITOK

’ https://m.edsoo.ru/00adb486

XUMHUYECKASICBA3L»

67- Peseps 3

68 p
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9 KJIACC

KoanuecTtBoyacos 5 @
JIEKTPOHHbIE N (poBbIE
Ne ara
Temaypoka Kontpo  Hpakxru /1 o0pa3oBaTe/ibHbIE PeCypChl
n/n Bcero jabHBIE yeckue  M3Y4YeHHsS
(maparpad)
padoTrbl  padoThI
[lepuonnueckuii 3akoH. [lepuoanueckas cucrema
1 xnﬁnqgcxnx 371eMEHTOB /| pI/I II\[/IeH eneeBa.CtpoeHue 1 bubmnorexa [IOK
T A TP https://m.edsoo.ru/00adb59%
aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB XUMUYECKUX
2 SHGMGHTOIIS) MEPBBIX TPEX MEPUOJIOB HA OCHOBE 1 bubmorexa [IOK
p P pHOA https://m.edso0.ru/00adb6b6
CTPOEHHS aTOMOB.
Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX
3 BC eCTg) CT?HGHI/I OKI/ICHGHI/IﬂnyJIeMeHI:)I“OB B 1 bubmiorexa [IOK
m ) https://m.edsoo.ru/00adb7e2
BEII[eCTBAX.
Buabl XuMuyeckoi CBA3U U TUIIBI KPUCTAJUIMYECKUAX bu6mmoreka [JOK
4 i 1 _
pemeETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel no teme «IloBropenue u
5 yriyOJieHne 3HaHUW OCHOBHBIX Pa3fIesioB Kypca 8 1 1
KJlacca»
Knaccugukaius XuMHUUeCKUX peaklyii Mo pa3IuyHbIM bubnuorexa [JOK
6 1 _
IIPU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsaTHe 0 ckopocTH XUMHUYECKO peakiuu. [Tonsatue 1 bu6nuorexa [IOK
0 FTOMOTEHHBIX U I€TEPOrE€HHBIX PEeaKLMIX https://m.edsoo.ru/00adbe9a .3
[TonsiTHe 0 XMMHUECKOM paBHOBeCUH. DAKTOPBHI,
8 BITUSIONINE HA CKOPOCTh EHMquCKOﬁ eaK 1/11:1)/1 " 1 bubmiorexa HOK
» p peaxtt https://m.edsoo.ru/00adc28c N.5
MOJIOKEHNUE XUMUYECKOTO PABHOBECHS
bu6mmorexa [{OK
-1 - 1+1
9-10 OxuCIHTETHLHO-BOCCTAHOBUTEIBHBICPEAKIIHH https://m.edsoo.ru/00adcade .1
11 Teopus anexTponuTHUecKor aucconuanuu. CHIbHbIE 1 bubnnoreka [JOK
U clla0ble DIIEKTPOIUTHI https://m.edsoo.ru/00adcd68 .6,8
12 Peaknuu monnoro ooMeHa. MloHHbIE ypaBHEHUS 1 bubmuorexa [JOK
peaKuuit https://m.edsoo.ru/00add448 n.9
XHUMHUYECKUE CBOMCTBA KMCIIOT 1 OCHOBAHUI B CBETE bubnmoreka [JOK
13 . . 1 .
MPEJICTABICHUA 00 AIEKTPOIIUTUIECCKON TUCCOITUAITIT https://m.edsoo.ru/00add5d8 n.7,9
14 XHUMHUYECKUE CBOMCTBA COJIEH B CBETE NPEACTABICHUN 1 bubnuoreka [IOK
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00 AJIEKTPOIUTUYECKON JUCCOIHAIIHI

https://m.edsoo.ru/00add8b2 M.7,9

15 [TonsiTue o rumposU3e coseit bubmorexa LIOK
b https://m.eds00.ru/00add9d4 n.10
N bubmuorexa [JOK
16 O06o0menre U cucTeMaTr3ays 3HaHUIA https://m.edsoo.ru/00addd12
17 [Ipaktuyeckas padora Ne 1. «Permenue bubnuoreka [JOK
SKCIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa .11
KoHntponbnas padota N2 o teme
18 ((3JICII()T OJII/ITI/E—IGCKaSI ucconuanus. XuMHU4YeCKue bubmorexa LIOK
p A HHATIL https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
19 OO6m1as XxapakTepuCTUKa rajJOreHOB. XUMUUYECKHE bubnmoreka [JOK
CBOICTBa Ha NMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2 n.12,13
20 Xnoposogopoa. ConsiHas KHCIOTa, XUMUYECKHE bubnunoreka [JOK
CBOICTBA, NTOJIy4YECHHUE, IPUMEHECHUE https://m.edsoo.ru/00ade104M.14,15
[TpakTudeckas padora Ne 2 mo Teme «Ilomyuenue bubmmoreka [JOK
21 . N . _
COJIIHOM KHMCJIOThI, U3y4YEHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348 .16
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIIUiA, bubnmoreka [JOK
22
€CJIM OJTMH W3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
23 OO0mmas xapakTepucTrka 31eMeHTOB VIA-rpymibt https://m.edsoo.ru/00ade64a M1.17
AnnorponHsie Moaudukanuu cepbl. Haxoxaenue
24 cepol I/Ipeé coe HH?HI?IZ B : Hpo I; g bubmiorexa LIOK
p Ane PHpOJE. https://m.edsoo.ru/00ade64a .18
XHUMHYECKUECBONCTBACEPHI
o5 CepoBoaopoj1, cTpoeHue, (U3nuecKue U XUMUYECKUE bubnmnoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802 M.19
2% Oxkcuapl cepbl. CepHas KHCIIOTa, GU3HIECKUE 1 bubnuorexa [JOK
XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea2811.20,21
XUMHUYECKUE PEAKINH, JICKALIUE B OCHOBE IPOMBIIII
27 JIEHHOTO CII0CcO0a MOJIYIeHHS CEPHON KUCIIOTHI. bubnmoreka [JOK
XHUMHUUYECKOE 3arpA3HEHUE OKPYIKAIOILIEH Cpe/bl https://m.edsoo.ru/00adec8a
COCTMHCHUSIMU CEPBI
28 Brruucnenue MaccoBo# 1011 BBIXO/A MPOAYKTA bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
29 OO01mas XxapakTepuCcTHKa 3JIEMEHTOB V A-TpYIIIIbL. bubnmoreka [JOK

A30T, pactipocTpaHeHHE B PUPOJIe, PU3UUECKUE U

https://m.edsoo.ru/00adeeab
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XUMHUYECKHUE CBOMCTBA

n.23

AMMHak, ero (puU3nYecKue U XMMUIECKHUE CBOMCTBA,

bubmuoreka [JOK

30 IIOJIYYEHHUE U IPUMECHEHUE https://m.eds00.ru/00adf004 .24
[IpaxkTuueckas padora Ne 3 o teme «llomyuenue bubnnoreka [JOK
31 . :
aMMHaKa, U3y4eHue ero CBOMCTB https://m.edso00.ru/00adf180 N.25
30 A3OTHAas KUCI0Ta, €€ U3nUecKue U XUMUYECKUe bubnmoreka [JOK
CBOMCTBA https://m.edso00.ru/00adf306 N.27
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B
33  KaueCTBE MHHEPATLHBIX ynoopeHuii. Xummuueckoe bubmmorexa [IOK
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl https://m.edsoo.ru/00adf518 N.26,28
COCTMHCHUSIMU a30Ta.
34 ®dochop. Oxcun dpocdopa (V) u pochopras kuciora, bubmmoreka [JOK
buznyecKkrue 1 XUMUYECKHE CBOMCTBA, MOTYYCHHE https://m.edsoo.ru/00adf68a M.29,30
Hcnons3oBanue ¢pocdaroB B KauecTBE MUHEPAIbHBIX
35 o6penmii bocd P bubmuoreka [JOK
YAOBP ) . https://m.edsoo.ru/00adfc20 .30
3arpsizHeHue MpUPOAHOHN cpensl dhochaTamu
36 VYrnepon, pacnpocTpaHeHue B Ipupojie, GU3ndecKkue u bubnmoreka [JOK
XUMHAYECKHE CBOUCTBA https://m.edsoo.ru/00adfd9c M.31,32
P ubmiorera LIOK
' p ’ https://m.edsoo.ru/00adfebe M.33,34
okcuzom yriepoaa (1V)
38 VYronbHas KucnoTa u €€ conu bubmorera [JOK
https://m.edso00.ru/00ae006¢ N.35
[TpakTuueckas pabota Ne 4 o reme "[lonyyenue
39 IJ)'IGKI/ICJ'IOFO raza KauecTBennas peak I/IZIII{a bubmiorexa HOK
yr " peaxi https://m.edso0.ru/00ae027e .36
KapOOHAT-MOH
[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX bubnnoreka [JOK
40 -
BEILIECTBAX KaK O COCAUHEHUX YIUIEpOaa https://m.edsoo.ru/00ae054e .51,58
41 Kpemuuii u erocoeguHeHus bubmiorexa OK
p A https://m.edso0.ru/00ae080a M.37,38
[Ipaktuueckas pabora Ne 5. Pemenue
42 3KI::ne I/IMeHTaJ'II;)HI)IX 3a7a4 no teme «BaxHeimme bubmorexa LIOK
P a1 https://m.eds00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS»
43 KonTtponbHast padora Ne3 o reme «Baxueiimme bubnuoreka [IOK

HEMCTAJIJIBI U UX COCOAUHCHU I

https://m.edsoo.ru/00ae0el18



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO61mas xapakTepuCTHKa XUMUYECKUX FJIEMEHTOB —
MeTauioB. MeTrajinueckas CBA3b U METaNIMYECKast

bubmuoreka [JOK

a4 KpUCTaJUIMYECKasl peiéTKa. https://m.edsoo.ru/00ae103e 1.39,40
DU3NYECKUECBOMICTBAMETAIIIOB
45 XuMHUYECKue CBONCTBA METAJIIIOB. bubmuorexka [JOK
DJIEKTPOXUMHUYECKUH Psijl HAIPSIKEHUI METaIIOB https://m.eds00.ru/00ae1156 .41
OO6mue cnocoOs! momydeHus MeTauioB. CIUTaBsbl. bubnuoreka [JOK
46 Brluncnenus 1o ypaBHEHHUSIM XUMHUYECKUX PEAKIIMM, https://m.eds00.ru/00ae1156
€CJIM OJIMH W3 PEareHTOB COACPKUT PUMECH n.30,42
47 [ToHsiTHE O KOPPO3UU METAJLIOB BH6J?HOTeKa LOK
https://m.eds00.ru/00ae1278
bubmmoreka [JOK
48 [lenoumsie merame! https://m.edsogru/Oan14b2 n.43
49 OKcubl ¥ THAPOKCHIBI HATPHS U Kallus BH6J?HOTeKa LOK
https://m.edsoo.ru/00ae14b2 n,43
50 [IlenoyHO3eMeNbHbIE METAIIbI — Kbl U MarHHUi bubmorera [JOK
https://m.edsoo.ru/00ae15e8 .44
51 Baxneiinme coemMHEHNS KaJIbIIUI bubmaorexa [JOK
https://m.edsoo.ru/00ae15e8 N.45
52 O06o011eHre U cucTeMaTu3alus 3HaHU!
53 JKécTtkocTh BOMIBI M CLIOCOOBI €€ YCTPaHEHUS BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ae1886 M.45
54 [IpakTuueckas pabora Ne 6 o Teme "XKEcTKkoCTh BOABI bu6nuorexa [IOK
Y METOJIbl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuoreka [JOK
55 AoMUHHT https://m.edsozl)l.ru/Oan1064 n.46
56 AmMoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA BH6J_IH0TeKa HOK
https://m.edsoo.ru/00aelc64 N.47
bubmuotexa [JOK
S7 Keneso https://m.edsogrUIOan1d86 n.48
58 Oxkcuapl, TuaApoKcu bl 1 conm xkenesa (1) n xenesa bubmuotexa [JOK
(D) https://m.edsoo.ru/00ae35e6 M.49
59 O0o01IeHre U cucTeMaTU3alus 3HaHUN
60 [IpakTuueckas padora Ne 7. Pemenue bubnuoreka [IOK

SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxkHenmume

https://m.edso0.ru/00ae3de8 N.50
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METAJIbI U UX COCIUHCHUS)

Brraucnenus no YpaBHCHHUAM XUMHUYCCKUX peaKuHﬁ,

61 €CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE WIIH 1 bubnnoreka [JOK
COAEPKUT IpUMecH. Brruncienue MaccoBoil 10U https://m.edso0.ru/00ae1750
BBIXO/Ia MMPOJIYKTa PEAKIIUH.

62  OO6oOueHne U cucTeMaTu3alusI3HaHUN 1

63 KonTtponsnast padora Ne4 no reme «Baxueiimme 1
METaJIJIbl U UX COEJIMHEHUS

64 BemectBa u Matepuainsl B IOBCEAHEBHOMN KU3HU 1 bubnuoreka [IOK
YeJI0BEKa https://m.edso00.ru/00ae3f50

65 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEN CPeIbl 1 BH6J?HOTeKa HOK

https://m.eds00.ru/00ae4270

66 Ponp XxuMuu B pelieHnn SKOJOTHYECKHUX MTPoOIeM 1 BH6J?HOTeKa LOK

https://m.eds00.ru/00ae4270

67 PeseprHblii ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00adb33c

68 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 bubnuoreka [IOK
3HaHUHU https://m.edsoo.ru/00ad9ch2
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