MYHUIUITAJIBHOE OBIIEOBPA3OBATEJIbHOE YUPEXIEHWUE
«YBUHCKAZ CPEJIHAA OBIIEOBPA30OBATEJIBHA S IHKOJIA Ne2
C VI'JIVBJIEHHBIM U3YUEHUWEM OT/JEJIBHBIX ITPE/IMETOB»

PACCMOTPEHO
Ha 3aceganuu [LIMO
[IpotokomNe 1
«28» aBrycra 2024r

COI'TTACOBAHO

3amectutenb qupekTopa no YBP
Hpanosa C.A

«30» aBrycra 2024 r

YTBEPXIAIO
Hupekrop MOV  «YBuHCKas
COLI Ne2y

Jlommosa H.B.
[Tpuxa3 Ne 130
«30» aBrycra 2024r

AJOKYMEHT NOANNCAH
SNIEKTPOHHOW MOAMNNCHIO

Ceptudukar: 69762D94CDB2F2EA088F606F3944DFD9
Bnapeneu: Jlownnosa HaTtanbsi BacunbeBHa
Hewncteutenen: ¢ 15.02.2024 go 10.05.2025

. J

PABOYASA TIPOIT'PAMMA

(ID 1487406)

y4eOHoro npeamera «Xumusi. bazoBbiii ypoBeHb»

1St oOyuaroruxcs 8 -9 kimaccon

n. YBa, 2024




MNOSACHUTEJIBHAS 3AITUCKA
[IporpamMmMa 1o XMMHM Ha YPOBHE OCHOBHOTO OOIEro 0Opa30BaHMs COCTABJICHA HA OCHOBE TPEOOBAaHWH K pe3ysibTaTaM OCBOCHHUS OCHOBHOMA
00pa30BaTeNnbHON MPOrpaMMBI OCHOBHOTO 00mero oOpaszosanwmsi, npeacraBieHHbx B PI'OC OO0, a Takxke Ha ocHOBe (enepanbHOil paboueit
MpOrpaMMbl BOCITUTAHHUS W C YY4ETOM KOHIEHIMU TPENoJaBaHus y4eOHOro npenMera «XUMHsS» B 00pa3oBaTeNbHBIX OpraHM3anusx Poccuiickoi
denepanuu.

[IporpaMMa mo xuMuu Aa€T TpPEACTaBICHHUE O LEsAX, 0oOlell crpaTernu OOy4eHHs, BOCHUTAHMUS U Pa3BUTUS OOYUaIOLIUXCS CPEICTBAMU
y4eOHOTO TMpenMeTa, YCTaHABIUBAeT 005A3aTENIbHOE MPEIMETHOE COJep)KaHue, IMpeayCMaTpUBaeT paclpelelieHue ero 1o KiaccaM u
CTPYKTYpUpPOBaHUE MO pasjiejaM M TeMaM IMPOrpaMMbl MO XHUMUH, OINpENesseT KOJIWYECTBEHHBIE U KaueCTBEHHBIC XapaKTEPUCTUKU COAEPIKAHUS,
PEKOMEHIYEeMYIO TOCIIEeI0BATEIbHOCTh M3YUCHUSI XHUMHU C y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOTro mporecca,
BO3PACTHBIX OCOOCHHOCTEH O0ydarouIuxcs, OnpeesieT BO3MOKHOCTH MpeaMeTa AJisl pean3aluu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIEero oopa3oBaHus, a Takke TpeOOBAHUH K pe3yinbTraTaM OOy4eHHsS XMMHUHU HA YPOBHE IIeel
M3YYEHHUS MIPEIMETa U OCHOBHBIX BHIOB yUE€OHO-MTO3HABATEIBHON I€ATEILHOCTH 00YYaIOIerocs 0 OCBOCHUIO YUeOHOTO CO/IePIKAHMUS.

3HaHWE XMMUU CIY’)KUT OCHOBOH Ui (pOPMHUPOBAHUS MHPOBO33PEHUS 00YYArOIIEroCs, €ro MPeICTaBIeHU O MaTepUAIbHOM E€IUHCTBE MHUPA,
BAXXHYIO POJIb UTparoT (OpMUpYyeMble XUMHUEH MPEICTaBICHHUSI O B3aUMOIIPEBPAILEHUSX DHEPIHMU U OO DBOJIOLMHU BEIIECTB B MPUPOJE, O MyTIX
penieHust ro0anbHBIX MPOOJIEM YCTOMYHMBOTO PAa3BUTHS YETIOBEYECTBA — CHIPHEBOM, DHEPrEeTUUECKOM, MUIIEBON M HKOJIOTHYECKON O€30MacHOCTH,
po0JieM 3IpaBOOXpaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET pealu3alid BO3MOXKHOCTEH Il caMOpa3BUTHUS U (HOPMHUPOBAHHS KYJIbTYpPHl JUYHOCTH, €€ o0Omed U (QyHKIHOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIIJICHUS W TBOPUYECKHUX CIOCOOHOCTEH OOYYaroIIUXCs, HABBIKOB WX CaMOCTOSTENbHON yueOHOH
NEeSITEIbHOCTH, SKCIIEPUMEHTAJIBHBIX W HCCIEI0BATENbCKUX YMEHMH, HEOOXOIMMBIX KaK B IOBCEJIHEBHOM JKHM3HHM, TaK M B MpodeccHOHAIbHOM
JESTENIBHOCTH;

3HAKOMUT CO CNEUU(PUKON HAayuHOTO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIJa Ha €IMHCTBO MPUPOJBI U YEIIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TanoM
B (hOpMHPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yUarOLUXCs;

CocoOCTBYeT (hOPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAy4YHBIM 3HAHHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaj B
IKOJIOTMUYECKOe 00pa3oBaHNe 00yUYaOLIUXCSL.

JlaHHbBIE HaMpaBlieHUs B OOYYEHUN XUMUU 00ECTIEYHBAIOTCS CIIEU(UKON COepKaHUsI y4eOHOTO MpeAMeTa, KOTOPBIN SIBISETCS MeIarornaeckKu
a/IalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XUMHH HA OMPEEIEHHOM 3Tane e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUS OpPUEHTHPOBAH HAa OCBOCHHE OOYYAIOUIMMMCS CHCTEMBI I€PBOHAYAIBHBIX MOHATHH
XUMHUH, OCHOB HEOPTAHMUECKOW XUMHUH U HEKOTOPBIX OT/IETBHBIX 3HAUUMBIX TTOHSITHI OPTaHNYECKOW XUMHUH.

CtpykTypa cosepkaHus MPOrpaMMBbl [0 XUMHH ¢(hOPMUPOBAHA HA OCHOBE CUCTEMHOTO 1Mojaxo/a K e€ n3ydenuto. ConeprkaHue CKIaIbIBaeTCs U3
CUCTEMBI MOHATHI 0 XUMUYECKOM DJIEMEHTE U BEILECTBE U CUCTEMBI MOHATUN 0 XUMUYECKON peakuuu. O6e ITH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
10 NPUHIMILY TIOCIIEN0BATENBHOIO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKHUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHUsI KaK OCHOBBI BCEI0 €CTECTBO3HAHNUS;



— Ilepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MpEeJICTaBICHUI 00 AMEKTPOIUTUYECKON JUCCOLUAIMH BEILIECTB B PACTBOPAX.

Teoperuueckue 3HaHUST paCCMATPUBAIOTCS HA OCHOBE SMITMPHYECKU MOJYUYEHHBIX M OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT
OJTHOTO YPOBHS K JIPYTOMY, BBITIOJHSS (DYHKIIUN OOBSICHEHHUS ¥ MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH IPAKTHYECKOTO IPUMEHEHHUS U
MOJTYYEHUSI U3y4aeMbIX BEILIECTB.

OcBoeHHEe MPOrpaMMbl MO XMMHH CIOCOOCTBYET (DOPMUPOBAHUIO TMPEACTABICHUS O XUMHYECKOW COCTABJISIOUICH HAay4HON KapTHHBI MHpa B
JIOTUKE €€ CHUCTEeMHOW MPHUPOJIbl, IEHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HAHUIO M METOJaM IO3HAaHMS B Hayke. M3yueHue XUMUU MPOUCXOJUT C
MPUBJICYCHUEM 3HAHUM U3 paHee U3yYeHHBIX YUeOHBIX mpeaMeToB: «OKpyskaronui Mupy, «buonorus. 5—7 kinaccel» U «Duszuka. 7 Kiaccy.

[Ipy w3ydeHMM XHMHH TIPOUCXOAHUT (OPMUPOBAHME 3HAHUN OCHOB XHMHUYECKOM HAyKH KaK OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON AESITeNbHOCTH YellOBEKa U KaK OJHOrO M3 KOMIIOHEHTOB MUPOBOI KyJbTyphl. 3a/lada y4eOHOrO MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XWMHYECKHMX 3HAHMA — BaXHEWIHMX (PAKTOB, TOHATHI, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHUH, JOCTYIMHBIX 0000meHnit
MHPOBO33PEHUYECKOT0 XapakTepa, A3blka HAyKH, B MPHUOOIIEHUN K Hay4YHbIM METOAAaM MO3HAHUS MPU U3YYEHUU BEIIECTB M XUMUYECKUX peaKIiuii, B
(OpMUPOBAHUH M PA3BUTHH MO3HABATCIILHBIX YMEHUH M WX MPUMEHCHHH B YY€OHO-TIO3HABATEIHLHON M YU4eOHO-HCCIICIOBATEILCKON JIEATEIBHOCTH,
OCBOEHUU MpaBUil 6€30MaCHOr0 0OpaIIeHUs C BEIIECTBAMU B MOBCEAHEBHOMN KHU3HU.

[Ipu u3ydeHnn XMMHUM HA YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs BAXKHOE 3HAUCHHE MPUOOPETN TaKue LEH, KakK:

— (opMHpoBaHHE WHTEIUICKTYaJbHO PAa3BUTOM JHMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSITENILHOMY MPUHSATHUIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIIOBUSAM KH3HU;

— HaNpaBJIEHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE MPUOOIIEHNE 00YJaIOIUXCsl K CAaMOCTOSITEIbHOM MMO3HABATEIbHON JIEATEILHOCTH, HAYYHBIM
MeTOo/aM MOo3HaHusA, (OPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUU;

—obecreyeHre yciIoBHiA, CIIOCOOCTBYIOMIUX MPUOOPETEHHI0 00yUYAIONTMMHUCS OTbITa Pa3HOOOPa3HON JAEITeTbHOCTH, MO3HAHUS U CAMOIIO3HAHMS,
KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIETEHIINI ), IMEIOIINX YHUBEPCATHLHOE 3HAUCHUE JITISl PA3IMYHBIX BHJIOB JE€ATEILHOCTH;

— (opmupoBanue o6mie (GYHKIMOHATLHOW M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM YHCJE YMEHUU OOBSCHATh W OIICHUBATH SIBJICHUS
OKPY’KaIoIero MUpPa, UCIIOJIb3Ys 3HAHUS U OIIBIT, OJIYYCHHBIC P U3YUCHUH XUMHUH, TPUMEHSATh UX MPU PEIICHUHU NMPoOIeM B MTOBCEIHEBHOMN KU3HU
U TPYJAOBOM J1€ATENbHOCTH;

— (opmupoBanue y oOy4aronuxcsi TyMaHUCTHYECKUX OTHOIIEHUM, TOHUMAHUS IIEHHOCTH XMUMHYECKUX 3HAHUHM ISl BHIPAOOTKH IKOJIOTHYECKU
11e7IECO00Pa3HOTO MOBEJCHUS B OBITY U TPYIOBOM JIEATETLHOCTH B IESAX COXPAHEHUSI CBOETO 3/I0POBbSI U OKPYKAIOIICH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIIMH K O0YyUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOIII0 U CAMOBOCIIMTAHUIO HA OCHOBE YCBOCHHSI OOIIEUYEeTIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAMTPABICHHOCTH JAIBHEUIIET0 00yYeHUSI.

OO6miee yuciIo 9acoB, OTBEIEHHBIX ISl M3YUYCHHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00IIeTo oOpa3oBaHus, cocTariseT 136 yacoB: B 8 kiacce — 68
gacoB (2 yaca B HeJIeln0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE ObYYEHUA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMuu B KM3HHU 4elloBeKa. XHUMHUS B cucTeMe Hayk. Tena u BemectBa. Puznueckrue CBONCTBA BELIECTB. ArperarHoe
cocrosiHue BemlecTB. [loHATHE 0 MeTo1ax Mo3HaHus B XUMHUU. YucThie BemecTBa U cMecu. CriocoObl pas/ielieHus cMecei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 37€MEHThl. CUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. [IpocTeie U ciloKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTENbHAS aTOMHAsI Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0J1s1 XUMUYECKOTO AJIEMEHTa B COEIMHEHUH.

KommuectBo BemectBa. Mosib. Moisipaas macca. B3anMOCBsA3b KOJIMYECTBA, MAacChl M 4YHMCIA CTPYKTYPHBIX €IMHUIl BewiecTBa. Pacuérsl 1o
dbopMynaM XUMHUYECKUX COEAMHEHUN.

Ou3nyeckue U XMMHUUYECKHUE sBJIEHUS. XMUMHMUECKas peakius U €€ NpU3HaKu. 3aKOH COXPAHEHHUs Macchl BEUIECTB. XMMHUYECKUE YpaBHEHUS.
Krnaccudukanus XuMHUECKUX peaklnid (COeIMHEHHUS, Pa3I0KEHHS, 3aMEILEeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCY 1011, MpaBuiIamMu paboThI B JIabopaTopuu U mpuéMamu olOpaiieHus ¢ 1a00paToOpHbIM 000pyI0BaHUEM, H3yUECHUE
U onucaHue (PU3MUECKUX CBOIMCTB 0Opa3lOB HEOPraHWYECKHX BEIIECTB, HaOmroneHHe (Qu3MUecKuX (IUIaBJICHHE BOCKA, TasHHUE JIbJa, PACTHpaHUE
caxapa B CTyIIKe, KUIICHHE M KOHJIEHCAIUS BOJbI) U XUMHUYECKHX (TOPEHHME CBEUYHM, IMPOKATUBAHUE MEIHON MPOBOJIOKU, B3aHMMOJICHCTBUE Mela C
KHUCJIOTO) sIBJICHUH, HAOJIOICHNE U ONMCAHKE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX PEaKIINi (pa3iokeHue caxapa, B3au MOJICHCTBHE CEPHON KHUCIIOTHI
¢ xJlopuioM Oapusi, paznoxkeHue ruapokcuia Meau (II) mpu HarpeBanuu, B3auMoaeicTBHe Xxene3a ¢ pactBopoM coiu meau (II), nzydenue cnoco6os
pa3JesieHns cMeceil: ¢ IOMOIIbI0 MarHuTa, GUIbTPOBaHME, BhIIAPUBAHUE, AUCTUIUISILMS, XpoMaTorpadus, MpoBeAeHHEe OYUCTKH TOBAPEHHON COJIH,
HaOJIOZICHWe W ONUCAaHWE pe3yJbTaTOB MPOBEAEHUS OMNbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs MaccChl, CO3JaHHE MoJeNed MOJIEKYI
(IIapoCTepKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anemeHT M mpocroe BemiecTBo. HaxokieHue kuciaopoja B MpHpoje, (pu3NuecKue u
XUMHYecKHe cBoiicTBa (peakiuu ropenust). Oxcunpl. [Ipumenenne kuciaopoaa. CriocoObl MOMydYeHUs! KUCIOpOoia B 1a00paTOPUU U POMBIIIJICHHOCTH.
Kpyrosoport kucnopona B npupoje. O30H — alsIoTponHas MOAUPUKALMS KUCIOPOa.

TennoBoil 3¢ ¢dekT XuMHUECKOW peaklnu, TEPMOXUMHUECKUE YpaBHEHHs, HK30- U DHIOTEPMUYECKHE peakUuu. TOIUIMBO: Yroiib U METaH.
3arpsi3HeHue Bo3AyXa, yCHIIEHHE MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. HaxoxxaeHue Bojoposaa B mpHupoje, pU3HUecKue 1 XUMHUECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosy4yeHusi. KHCioTsl 1 CoJn.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusunyeckue cBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBopbl. HachlllieHHBIE M HEHACKIIIEHHBIE pACTBOPBI. PAaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 101 BEILIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B IPUPOAE U B JKU3HU 4yesloBeKa. KpyroBopoT Bozbl
B IIpHUpo/ie. 3arpsi3HEHNE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.



Knaccudukanus Heopranmdeckux coenuaernii. Oxcupl. Kinaccudukarus okcuioB: coneoOpasytonye (OCHOBHBIC, KUCIOTHBIE, aM(pOTEPHbBIC) U
HeconeoOpazyromue. HomeHnkiarypa okcunoB. @usnudeckre U XUMHYECKHAE CBOMCTBA OKCUIOB. [ToirydeHrne okCumoB.

OcnoBanus. Knaccudukanuss ocHOBaHMIA: MIETOYM M HEPACTBOpUMBbIE OCHOBaHUA. HoMmeHknaTypa ocHoBaHUU. Du3MyecKne U XUMUYECKUE
CBOMCTBA OCHOBaHUU. [loiryueHnre ocHOBaHMIA.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa xucinor. @Ousznyeckue U XUMHUYECKHME CBOMCTBA KHCIOT. Psij aktuBHOCTH MeTtaiioB H.
H. bekeroBa. [lonydyenue KUcior.

Conu. Homenkiarypa cosieil. dusznueckue u XuMHu4eckue cBoicTBa cojied. [lomyduenue conei.

I'enernueckas cBA3b MEXAY KJacCaMHM HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OMpEJEICHHE COJIEepKaHUs KHUCIOpoJaa B BO3AyXe, MOJydeHHe, coOOMpaHHe, pacro3HaBaHHE M U3Y4YE€HUE CBOMCTB KHCIOPOJA,
HaOJI0ICHNEe B3aMMOCHCTBUS BEIIECTB C KUCIOPOJIOM U YCIIOBHUSI BOSHHMKHOBEHHS M NPEKpaIleHusi TopeHus (Tmokapa), 03HaKOMIIEHHE ¢ 00paznamMu
OKCHJIOB U ONHCAHHUE UX CBOWCTB, MOJyuyeHUE, COOMpaHue, paclio3HaBaHUE U U3YyUYEHHE CBOMCTB BOAOPOJa (FOpEHHUE), B3aUMOJICHCTBIE BOJIOPOAA C
okcunoM Mmenu (II) (Bo3MOXHO HCIIONIB30BaHHE BHUAEOMATEpUANOB), HaOMIOAEHHE OOPAa3LOB BELIECTB KOJMYECTBOM 1 MOJb, HCClIEIOBaHUE
0COOEHHOCTEH pacTBOPEHUS BELIECTB C PA3IMYHON PacTBOPUMOCTHIO, MPUTOTOBICEHHWE PACTBOPOB C OMPEICIEHHON MaccoBOMl oyiell pacTBOPEHHOTO
BEILIECTBA, B3aWMOJICHCTBUE BOJIbI C METa/IaMH (HATpUEM M KajbllueM) (BO3MOXKHO HCIOJB30BaHUE BUEOMATEPHUATIOB), MUCCIIEIOBaHUE OOpa3loB
HEOPraHMYECKUX BEIECTB Pa3IWYHBIX KIJIACCOB, HAOINOJIEHWE HM3MEHEHMsI OKPACKHM HHIUKATOPOB B PACTBOPAX KHUCIOT M IIeNoued, H3ydeHHe
B3aumojeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHUCIIOTHI, KMCIOT C METajulaMU, peakUui HeHTpaau3aluu, MOJydeHHEe HEepacTBOPUMBIX
OCHOBaHMH, BBITECHEHME OJHOTO MeTajula JPYyrMM M3 PACTBOpA COJIM, PELICHUE 3KCIEPUMEHTAJIbHBIX 3a7ady Mo TeMe «BakHelue Kiacchbl
HEOPraHMYECKUX COCAUHEHUI».

[epuoanuecknii 3axkon u Ilepuonnyeckas cucrema xumuieckux 3j1eMeHToB /I. U. Menneneea. Ctpoenne aToM0oB. XUMHUYECKAs CBA3b.
OKuUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKInu

[lepBble MOMBITKM KIACCU(PUKALMM XUMHYECKUX 3JIeMEHTOB. [IoHATHE O rpymnmax CXOJIHBIX JIEMEHTOB (IIEIOYHbIE U LIETOYHO3EMENIbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUbI U THUIPOKCHIBL.

Ilepuonnueckuit 3akoH. [lepuoanueckas cuctema xumuueckux semeHToB Jl. . Menaeneesa. KopoTkonepuoanas u AnTMHHONEpUOHAS (POPMBI
IIepnonnueckoir cucreMbl xumudeckux anemeHToB J[. M. MenneneeBa. Ilepuoasl n rpynnel. @U3NMYECKUI CMBICIT HOPSAJIKOBOIO HOMEpa, HOMEpPOB
Ieproja U rpymIbl DJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHbIX sep. M3otombl. DnexTpoHbl. CTpoeHHe 3IEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHYECKHX
anemeHToB llepnonnueckoit cucremsel /. . MenneneeBa. XapakrepucTuka XMMHUYECKOIO JIEMEHTA IO €ro noJjokeHuto B Ilepuoanueckont cucreme
. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAITIMYECKUX U HEMETAJUINYECKUX CBOMCTB IO IpyNIaM U NEPHOaM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB JIJI Pa3BUTUA Hayku W npakTtuku. J[. 1. MenaeneeB —
YUEHBIN U TPAXIAHUH.

Xumnyeckas cBsi3b. KoBaneHTHas (OJIsSpHAS U HEMOJISIpHAsi) CBSA3b. DJIEKTPOOTPHUIIATETbHOCTh XMMUYECKUX 3JIEMEHTOB. loHHas CBSA3b.

Crenenp okucienus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakMU. [Tporieccsl okucieHns u BoccTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



M3y4eHHe 0Opas3I0oB BEUIECTB METANIOB U HEMETAJUIOB, B3aUMOJENUCTBUE TMIAPOKCHIA LIMHKA C PacTBOpaMH KHCIOT U LIeJIOYel, MpOBeICHUE
OTIBITOB, MWJUTFOCTPUPYIOMINX TPUMEPBI OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX peaKlnii (TOpeHre, peakiuy Pa3IoKECHHS, COCTUHEHUS ).

Meoscnpeomemmnvwie ceasu

Peanu3amnust MeXMIpeIMETHBIX CBSI3€H MPU U3YUYCHUU XUMHH B 8 KJIacce OCYIIECTBIISCTCS 4epe3 HMCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO--
HAYYHBIX OHATUMN, TaK U MOHSATHH, SBISIOMUXCS CUCTEMHBIMU UIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATUS: HAYYHBIA (PAKT, TUMOTE3a, TEOpHWs, 3aKOH, aHAW3, CHUHTE3, Kiaccu(uKamws, NepUOAUIHOCTb,
Ha0II0/IeHUEe, SKCIIEPUMEHT, MOIETTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

dwusuka: MaTepus, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIBI, PAJHOAKTUBHOCTh, MOJIEKYJIA, SJICKTPHUCCKUN 3apsi]l, BEUIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, GU3NYECKUEe BEIMYUHBI, €IMHULIBI U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMbIE, TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHUYeCKAasi peakus

[lepuonnueckuit 3akoH. I[lepuogmveckass cuctema xumuueckux osnemeHToB [[. U. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B
HW3MEHEHUHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaJbLUSI U UX COCAMHEHUN B COOTBETCTBUHU C MOJIOKEHUEM DJIEMEHTOB B
[Iepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BeniecTBa: BUbl XUMUYECKON CBSI3U. THIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKON
PEMETKY 1 BUJIa XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHWMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCA K PAa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCAMHEHHUH, TeHeTUYECKasl CBSI3b HEOPTAaHMYECKUX BEIIECTB.

Krnaccudukanus XUMUYECKUX PeaKIUil Mo pa3iuyHbIM MpHU3HaKaM ([0 YUCIY W COCTAaBY YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TETIOBOMY
a3 dexTy, 10 U3MEHEHHUIO CTENEeHEeW OKHUCICHHS XMMHUYECKUX AJIEMEHTOB, TI0 OOpPaTUMOCTH, MO YYaCTHIO KaTaJIM3aTopa). DK30- U IHIOTEPMUUYECKHE
peakiy, TepPMOXUMHUUECKUE YPABHEHHUSL.

[TonsiTe o ckopocTH XuUMHUYeCcKoil peakuuu. [loHsTHE 00 OOpPAaTHUMBIX W HEOOPATUMBIX XUMHUYECKUX peakuusx. [[oHATHE O TOMOTEeHHBIX H
reTeporeHHbIx peaknusax. [lonstue o karanuze. [loHsATHE 0 XMMHUECKOM paBHOBeCHMU. DAKTOPBI, BIMUSIONIME HA CKOPOCTh XMMUYECKON peakluuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIUTENEHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, JJICKTPOHHBIA OaJaHC OKUCIUTEIHHO-BOCCTAHOBUTENbHOW peakiuu. CocTaBieHHE ypaBHEHUH
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIMK C UCIIOIh30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopus >IEKTPOAUTHUECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEINEKTPONUThl. KaTuoHBI, aHMOHBL. MexaHu3M AHMCCOLMAlUA BEHIECTB C
Pa3IMYHBIMHU BUJAMU XUMHYECKOU cBsi3u. CTeneHs aucconnanui. CUibHbIC U Ca0ble DIEKTPOTUTHI.

Peakunu moHHoro oOMeHa. Y clnoBHs MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOTHbIE U COKpaIEHHbIE HOHHBIE YpaBHEHHs peakiuii. CBoHCTBa
KHCJIOT, OCHOBAaHUH U COJICH B CBETE MPEACTABICHUN 00 AJIEKTPOIUTHIECCKOM aucconuani. KauecTBeHHbIE peakiui Ha HOHBI. [loHsITHE O THApOIHU3E
coJIeil.

Xumuueckuii IKcnepumenm:

O3HAKOMIJICHHE C MOJIETSIMU KPUCTAIMUECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HEeMeTalsIoB (rpadura u ammasza), CIOKHBIX
BEILIECTB (XJIOpUJIa HATPHs), UCCIICIOBAHUE 3aBHCHUMOCTH CKOPOCTH XWMHUYECKOW pPEaKIMU OT BO3JECHUCTBHS PAa3IUYHBIX (DAKTOPOB, HMCCIEAOBAHHUE



JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIECTB, MpOIecca TUCCOLMALMU KHUCIIOT, LIeJo4Yed M cojei (BO3MOYKHO HCIIOJIb30BAHME BMJEO MATEPHUAsOB),
MPOBE/ICHUE ONBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKH MPOTEKAHMs peakiuii MOHHOro oOMeHa (0Opa3oBaHHE Ocallka, BBIJCICHHE ra3a, oOpa3oBaHuE
BOJIbI), OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUui (ropeHHe, peakiuH pa3iokKeHHs, COECIUHEHHUs),
pacrno3HaBaHHE HEOPraHMYECKHUX BEIIECTB C IOMOIIbIO KAUECTBEHHBIX PEAKIMI Ha HOHBI, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeranibl U X coeMHeHUs

OOmiast xapakTepucTUKa rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHble cTerneHu okucieHus. CTtpoeHne M (u3ndecKkue CBONCTBA
IIPOCTBIX BELIECTB — TaJlOreHoB. XHUMHUYECKHE CBOWCTBA Ha IpHUMeEpe Xjopa (B3auMoOJeHcTBHE C MeTalllaMM, HeMeTajllaMH, LIeJoYaMH).
Xnoposojopoa. CossiHas KHCI0Ta, XUMUYECKUE CBOWCTBA, MOJIYy4YEHHE, IpUMEHEHHE. JlelicTBUEe XJiopa M XJIOPOBOAOPOJA HAa OPraHU3M 4YeJIOBEKa.
Baxuelinme XJ0opuabl 1 X HaXOKACHUE B IPUPOJIE.

OOwas xapakrepuctuka 31eMeHToB VIA-rpynnbsl. OcoOeHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CtpoeHue u puzndeckue
CBOMCTBA IPOCTBIX BELIECTB — KHUCIOPOJAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMN KUCIOPOAa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBoopo,
cTpoeHue, (pu3MyYecKkrue M XUMHUYecKue cBoicTBa. OKcHMIbl Cepbl Kak IPEICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas kuciora, (usnueckue u
XMMHAYECKHE CBOMCTBA (0OIIME KaK MPEACTAaBUTENS Kilacca KHCIOT U cnennduyeckne). XMMUYECKHE PEaKLnH, JeKaIlie B OCHOBE IMPOMBIIUIEHHOTO
crioco0a Noxy4eHus: cepHoil kucnotel. [Ipumenenue cepHoit kucnotsl. Coau cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cyibdar-uoH. Haxoxaenue
cepbl U €€ COEMHEHHUM B IpUpOIe. XMMUUECKOE 3arpsi3HEHUE OKPYKAIOILIEH Cpesibl COEIMHEHUSAMU cepbl (KUCIOTHBIE T0%KIU, 3arpsi3HEHUE BO3/1yXa U
BOJI0EMOB), CLIOCOOBI €0 MPe0TBPAILIECHUS.

OO01as xapakrepucTuka 3JeMeHTOB VA-rpyninbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKT€pHbIE CTENEHU OKUCIEHMsI. A30T, paCIIPOCTPaHEHHUE B
npupoje, Gpusnueckue U XxuMudeckue cpoiictBa. KpyroBopor azora B npupoge. AMMHUAK, ero (GU3NYecKue U XUMHUYECKUE CBOWCTBA, MOTYYEHUE U
npuMmenenue. Coau aMMOHMS, UX (U3NYECKHE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THasl KHCIIOTa,
e€ monydeHue, GU3NUYECKUe U XUMHUYECKHE CBOMCTBa (00IIMe Kak MpeACTaBUTENs Kjlacca KUCIOT M crneuududeckue). VMcnonp30BaHue HUTPATOB U
cojieil aMMOHMSI B Kaue€CTBE MHUHEpaIbHBIX y/I0OpeHuil. XuMUUECKOoe 3arpsi3HEHNE OKPY’KaIOLIel cpellbl COEIUHEHUSIMU a30Ta (KHUCIOTHBIE JO0XKIH,
3arps3HEHUE BO3/yXa, MOYBBl U BOJ0EMOB). Docdop, amtorponHeie Moaudukanuu dpochopa, puznyeckre u xumudeckue cBoiicrsa. Oxeua pochopa
(V) u pocdopnas kucnota, pusnueckre 1 XMMHUECKHE CBOMCTBA, ojyueHue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATIbHBIX YOOPEHUN.

OOm1ast xapakTepucTuka 31eMeHToB [VA-rpynnbsl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEePHbIE CTETIEHU OKUCIEHHs. YTIEpO, aJuIOTPOIHbIE
Moau(UKAIMKM, pacIpOCTpaHEHUE B IMpHUpoAe, (pu3mueckue M XUMUYeckue cBoiicTBa. Ancop6buus. Kpyrosopor yriaepoaa B mpupoje. Okcuib
yriepoaa, ux (U3MYecKue M XMMHUYECKHE CBOMCTBA, AECUCTBUE HA JKUBBIE OPraHU3MbI, MOJIyY€HHE U NPHUMEHEHHE. DKOJIOTHYECKHEe MPOOIIEMBI,
cBs3aHHBIE C okcuaoMm yriepoxaa (IV), rumore3a r00aNbHOTO MOTEIJICHUs KJIMMaTa, MapHUKOBBIA 3(Pdekt. YroibHas KuUCIOoTa M €€ COJHU, UX
¢dusnyeckre 1 XMMUYECKHE CBOWCTBA, MOJydyeHue U npuMeHeHue. KadecTBeHHas peakuus Ha kapOoHAT-HOHBI. Vcnoiabp3oBaHue KapOOHATOB B OBITY,
MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SICTBeE.

[lepBoHauyabHBIE MOHATHA 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHUSX yriepoja (MeTaH, 3TaH, STWJICH, alleTHJIeH, 3TaHOJ, TIMIEPHH,
yKCycHast kucyoTa). [IpupoiHble HCTOUHUKH YTII€BOJAOPOIOB (YroJib, IPUPOIHBIN ra3, HedTh), MPOIYKTHI UX NepepadoTKH (OEH3UH), UX POJIb B OBITY U
NPOMBIIIICHHOCTH. [IoHATHE O OMOJOTMUYECKH Ba)KHBIX BEILECTBAX: JKHUpax, OelKax, YriaeBoJax — M UX POJHM B XKU3HHU yelloBeka. MaTepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPIaHUYECKUX COETMHEHUH.

KpemHuuii, ero pusnueckue u XMMUYECKHE CBOMCTBA, MolyueHHe U npuMeHeHne. CoenHeHust KpeMHus B mpupoze. O0mmue npencraBieHust 00
okcuze kpemuust (IV) u kpemHueBolt kucnore. CHIIMKAThI, UX UCIOJIb30BaHUE B OBbITY, B IPOMBIIIIEHHOCTH. BaxkHeilre crpouTenbHble MaTepHabl:
KepaMHUKa, CTEeKJIO, IIEeMEHT, OETOH, kese300eToH. [Ipo0ieMbl 6e301macHOro UCTIONb30BaHUS CTPOUTENBHBIX MAaTEPHAJIOB B TOBCETHEBHOMN JKHU3HU.



Xumuueckuii IKCnepumenm:

M3Y4YCHHE OOpa3I[OB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISHOM KHCIOTHI, IMPOBEICHUE KAYECTBCHHBIX PEAKIUN Ha XJIOPHI-UOHBI H
HaOJt0/IeHue MPU3HAKOB UX IMPOTEKaHHUs, OMBITHI, OTpakarouue (pu3nueckue M XMMHYECKHE CBOWCTBA TaJIOT€HOB M MX COCAMHEHUN (BO3MOXKHO
HCTOJIb30BaHUE BUAEOMATEPHUAIOB), O3HAKOMIIEHHE ¢ 00pa3lamMu XJIOpUIOB (TaJOreHU/I0B), O3HAKOMIICHHE ¢ 00pa3laMu cepbl U e€ COeIMHEHUSIMU
(BO3MOKHO UCIOJIB30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIEHUE MTpoLiecca OOyTIUBaHUs caxapa MoJ| JeiCTBHEM KOHIEHTPUPOBAHHON CEPHON KUCIIOTHI,
M3yueHHe XMMHUYECKHX CBOWCTB pa30aBICHHON CEPHOM KUCIIOTHI, MPOBEACHUE KAUeCTBEHHON peakiy Ha cylb(}aT-uoH U HAOII0ACHNE MpU3HaKa eé
MIPOTEKAaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaAMHU a3oTa, (ochopa M HUX coeIUHEHUH (BO3MOXKHO HCIIOIb30BAHHE BHUICOMATEPHAIIOB),
oOpa3iamu a30THEIX U GocHOpHBIX yIOOpeHUH, MoyYeHne, cCoOOMpanne, pacrio3HaBaHUE U M3yYEHUE CBOMCTB aMMHAaKa, MPOBEICHNE Ka4eCTBEHHBIX
peakuuii Ha HOH aMMOHUS U GocaT-uoH U U3yYeHUE MPU3HAKOB UX MPOTEKAHUSI, B3AUMOICHCTBUE KOHIICHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IbIO
(BO3BMOXKHO HCIIOJIb30BaHHE BHUAECOMATEPUAJIOB), M3YyUEHUE MOJelield KPUCTAIUIMUECKUX PelETOK anmasza, rpaduta, (yiiepeHa, 03HaKOMIIEHHE C
MIPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOras3a, MojyuyeHue, coOupaHue, pacro3HaBaHUE U
M3Y4YE€HHE CBOMCTB YIJIEKHMCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX PEaKkluii Ha KapOOHAT M CHJIMKAT-WUOHBI U M3yYEHUE MPU3HAKOB UX MPOTEKaHUS,
O3HAKOMJICHHE C MPOJYKIMEH CUJIMKATHOW MPOMBIIUIEHHOCTH, PELICHHE SKCIEPUMEHTAIBHBIX 33/1ad N0 TeMe «BaXHeHlue HeMETaUIbl U UX
COCJIMHEHUSI.

MeTaiibl M UX COeAMHEHUS

OO01as XxapakTepuCTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU X MMoJIoxkeHus B [lepuoaudeckoii cucteMe XUMUYECKUX SJIEMEHTOB
J. W.MengeneeBa u crpoeHus aromoB. CrpoeHue MerawioB. Meraumueckas CBSI3b M METAJUIMUECKas KpHUCTAJUIMYECKash peliérka.
DNEKTPOXUMHUECKUN psifl HANpsDKEHU MeTaioB. Ou3nueckrue U XMMHUYECKHE CBOMCTBAa MeTauioB. O01mue crocoOsl nonydeHust MetauioB. [lonsTue
0 KOpPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTajib, YyTryH, JIOPAIOMUHHUNA, OpOH3a) U UX MPUMEHEHHE B ObITY U
MIPOMBIIUIEHHOCTH.

[[{enounble MeTaiuIbl: noJiokeHue B [leprnonnueckon cuctemMe xumuyeckux anemeHToB Jl. M. MeHneneeBa, CTpoeHHME UX aTOMOB, HAXO0XKJIECHUE B
npuponae. Puznyeckue U XMMHUECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUABI U THIPOKCHU]IBI HATpusl W Kanus. [IpuMeHeHne menouHbIx
METAJUIOB U UX COCIMHEHUH.

[IleroyHO3EMENBHBIE METAUIBl MAarHuid W KanbUui: monokeHue B Ilepuommueckoit cucreme xumuueckux snemeHToB [l M. Mennaeneesa,
CTPOEHHE UX aTOMOB, HAXOXKJICHHE B TIpupoje. Du3ndecKkne U XUMUYECKUE CBOMCTBA MarHusl M KaibIus. BaxHelme coequHeHusT Kaablius (OKCHII,
THIPOKCHL, cONN). JKECTKOCTH BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

Asmromunmii: nosoxenne B [lepuonnueckoint cucreMe xumuueckux 3iemeHToB . M. MenneneeBa, cTpoeHHe aToMa, HaXx0XKJIACHUE B TPUPOJIE.
duznyeckue U XUMHUYECKHE CBOMCTBA amoMUHUSA. AMGBOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.

Kenezo: nmonoxenue B Ilepmonnueckort cucreme xumuueckux sieMeHTtoB Jl. M. MeHneneeBa, CTpoeHME aToOMa, HAXOXKIEHUE B IPHUPOJE.
duznyeckue U XUMHUUECKHUEe CBOMCTBa kene3a. Okcuabl, ruipokcuanl u comu xkenesa (II) u sxenesa (I1I), ux cocras, CBOICTBA U MOyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ 00pasllaMyd METasIOB U CIJIaBOB, MX (PU3UYECKHUMH CBOMCTBAMHU, M3yYCHHE PE3YyIbTaTOB KOPPO3HHU METAIOB (BO3MOXKHO
WCIIOIb30BaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCUCTBUS OKCHAA KaJIbIMs W HATpUS C BOAOW (BO3MOXXHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOBI, MpoOIlecca TOPEHUS Kelle3a B KUCIOPoe (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIus, aTlOMUHMS, ITMHKa, xene3a (I1) u xxenesa (III), menu (I11), Habmonenue u
OMHCaHWE TPOILIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMH HATpHsl, Kallus U Kaiblus (BO3MOXKHO HCIIONH30BaHHE BUICOMATEPHUAIOB), UCCIECIOBAHUE



aM(pOTEepHBIX CBOWMCTB I'MJIPOKCHA AITIOMHHMS U THIPOKCHIA IIMHKA, PEIIeHHE SKCIEPUMEHTANbHbIX 3a/ad Mo Teme «BakHeillue MeTayuibl U UX
COEIUHEHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemectBa 1 mMarepuanbl B IMOBCEIHEBHOW JKM3HM 4YeloOBeKa. be3omacHoe MCMoib30BaHME BEIIECTB M XMMHYECKUX peakuuid B ObiTy. IlepBas
MIOMOILb NP XMMUYECKUX 0KOTraX U OTPABIICHUSIX.

XuMHu4eckoe 3arpsi3sHEHUE OKpYKAIoIIeH cpeabl (MpeaenbHas IonycTumasi KOHIeHTpanus BemlecTs, gainee — [IJIK). Ponp xumuu B pemenun
HKOJIOTMUYECKUX MPoOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mescnpeomemmnuie ceasu

Peanmzanusi MeXNpenIMETHBIX CBSI3€d NMPU M3YUYECHHH XUMHUH B 9 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIIOIb30BaHHME KaK OOIIMX E€CTECTBEHHO-
Hay4HbIX [OHATHUH, TaK U MOHITHH, SBJISIFOLIUXCSI CACTEMHBIMU JIJIS1 OT/I€IbHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOT'O LIUKIIA.

OOme ecTeCTBEHHO-HAy4YHBIE TOHATHS: HAY4YHBINH (DaKT, TUIOTE3a, 3aKOH, TEOpHWs, aHAIU3, CHHTE3, KJIacCH(UKAIWS, MEePHOAMYHOCTD,
HaOI0/IeHNe, SKCIIEPUMEHT, MOICTTUPOBAaHNE, H3MEPEHUE, MO/JIEIb, SIBIICHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTUS, MaTepUalbl.

®dusuka: Martepus, aToM, 3JEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKJIUJ, H30TOIbI, PaJMOaKTUBHOCTb, MOJIEKYNA, 3JIEKTPUUYECKUI 3apsn,
MPOBOJAHHUKHU, TOIYNPOBOJHUKU, JUAJICKTPUKU, (POTOIIEMEHT, BEIIECTBO, Tei0, OO0OBEM, arperartHoe COCTOSHUE BeIIECTBa, TIa3, pPacTBOD,
pPacTBOPUMOCTh, KPUCTAJUIMYECKAs PEHIETKA, CIIaBbl, (PU3MUECKUE BEITHMYUHBI, SAMHUIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3IbI,
Connue.

buonorus: ¢ortocunTes, npixaHue, Ouocepa, 3KocHCTEMa, MUHEpPAJIbHbIE YAOOPEHHS, MHMKPOAJIEMEHTBI, MAaKpOAJIEMEHThI, MHUTATEIbHbIC
BELIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, TTOJIE3HBIE UCKOTIAEMbI€, TOTUIUBO, BOJHBIE PECYPCHI.
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI IIO XUMHUHU HA YPOBHE OCHOBHOT'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pe3yabTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOI'O OOIIEro 00pa30BaHMs IOCTUTAIOTCS B X0/1€ 00yUeHHs XMMUHU B €IMHCTBE yUeOHOH U
BOCTIUTATEIILHOMN ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHi/JICKHMH CONMOKYJIbTYPHBIMH W JYXOBHO-HPABCTBCHHBIMHU LCHHOCTSIMH,
NPUHATBIMU B OOIIECTBE MpaBWJIaMH M HOPMaMH MOBEJIEHHs M CIIOCOOCTBYIOT MpoIlleccaM CaMOIO3HAHUS, CAMOPA3BUTUS W COLMAIM3ALUN
o0yJaronmxcs.

JINYHOCTHBIE PE3YNbTaThl OTPAKAIOT T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMH U
pacIIpeHue OmbITa AesITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpuoTHYECKOr0 BOCIIMTAHUA:

IHEHHOCTHOI'O OTHOIICHUA K OTCUYCCTBCHHOMY KYJIIBTYPHOMY, HCTOPHUYCCKOMY U HAYYHOMY HACJICANIO, TIOHUMAaHWUA 3HAUCHUA XUMHYECKON HAayKHn
B JKM3HM COBPEMEHHOIO OOILECTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOM HMH(POpPMALUEHl O MEepeloBBIX TOCTHKEHUSAX WU OTKPBHITUSAX MHUPOBOH WU
OTEUECTBEHHOW XMMHWHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOHCTBE MHUpa U 0OIIECTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:



MPEJCTAaBICHUS O COIMAJIBHBIX HOpPMax W MPaBWIAX MEKIMYHOCTHBIX OTHOIIECHHH B KOJUICKTUBE, KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TMOJIC3HOW, Y4eOHOWCCIIEAOBATEIbCKOW, TBOPYECKOW M JPYTUX BHIAX JCSATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM
JESTeTbHOCTH TPH BBIOJHCHUW YUYEOHBIX, TO3HABATEIBHBIX 3a/1a4, BBIIOJHCHUHM XMMHUYECKHX JKCIIEPUMEHTOB, CO3JaHUU Y4YEOHBIX TPOCKTOB,
CTpEeMJICHHSI K B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIM B MPOIIECCE ITOW yueOHOU JeATeIbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE MOBEICHUE U MOCTYIIKH
CBOUX TOBApHIIIEH C MO3UIIMYA HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMA:

MHUPOBO33PEHYCCKHE TPEACTABICHUSI O BEIIECTBE W XWMHUYECKOH PEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U
COCTABJISIONINE OCHOBY JUIsl IOHMMAHUS CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI,
B3aMMOCBSI35IX YEJIOBEKA C TIPUPOIHON CPEIO, O POJIM XUMHUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIC HA MOJYyYCHHE HOBBIX 3HAHUHN 110 XMMUHU, HEOOXOJUMBIC JUTsl 00bICHEHHS HA0JI0JaeMbIX TIPOIIECCOB H
SIBIICHUH, TI03HABATEIHLHON, MHPOPMAITMOHHON W YMTATEIHCKOW KYIbTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIILHOW pabOThI ¢ y4COHBIMH TEKCTAMH,
CIIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMH WH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

HMHTEpEC K OOYYCHHIO M TIO3HAHMIO, JIFOOO3HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, TIPOCKTHOW M MCCIICIOBATEILCKON
JEeSTeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH U YPOBHS O0YYCHUS B IaIbHEUIIICM;

4) popmMupoBaHus KYJIbLTYPbI 310POBbS:

OCO3HAHME [ICHHOCTH HM3HH, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 KU3HU, OCO3HAHUE MTOCIICACTBHU i
W HENPHUATHE BPEIAHBIX IMPUBBIUCK (YIIOTPEOJICHHS aKOTOJS, HAPKOTHKOB, KypEHUSs), HEOOXOJUMOCTH COOJIFOJICHUS TPABHJI O€30MacHOCTU IIPH
OOpalIeHN! ¢ XUMHYSCKIMH BEIIIECTBAMH B OBITY U pEaIbHOM KHU3HH,

5) TpyA0BOT0 BOCIIUTAHUSA:

HMHTEPEC K MPAKTUYECKOMY U3YUeHHIO Tpodeccuil U Tpyaa pa3aIudHOro poja, YBaXEHHE K TPYAY U pe3ylbTaTaM TPYAOBOMl AESITENbHOCTH, B TOM
qHClie HA OCHOBE MPHMEHEHHS MPEJAMETHBIX 3HAHWH 1O XWMHU, OCO3HAHHBIA BHIOOP WHIAMBUAYAIBHOH TPASKTOPUU TPOJOKEHUS 00Opa3oBaHUS C
y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCTIENTHON MPOPECCUOHANBHOMN JAeSITeNbHOCTH
Y Pa3BUTHS HEOOXOMMBIX YMEHHM, TOTOBHOCTD aJalITHPOBATHCS B MPOQPECCHOHAITBHON Cpejie;

6) ’K0JIOTNYE€CKOT0 BOCITUTAHHUS :

IKOJIOTHYECKH T[eJIECO00pa3HOe OTHOIIEHUE K MPHUPOJC KaKk UCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, MOHMMAHHUE IICHHOCTH
3I0pOBOTO M Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M TCHXMYECKOMY 3J0POBbIO, OCO3HAHHE
IIEHHOCTH COOJTFOCHHMSI TPABWIT OE30TTIACHOTO TIOBEICHUS TTPH PabOTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYAIIHX, YIPOXKAOIIUX 3JOPOBBIO U JKU3HH JIIO JICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, TTOJTy4aeMbIe PU U3YUEHUU XUMUH, JUIS pEIIeHHs 3a7a4, CBI3aHHBIX ¢ OKPYXKAIOIIeH MPUPOIHON cpenoit, s
TTOBBIIICHUS YPOBHS DKOJIOTHYECKON KYJIBTYPHI, OCO3HAHUS TII00AIBHOTO XapakTepa DKOJIOTHYSCKUX MPOOJIeM W IyTeH WX PEIICHHS MOCPEACTBOM
METOJIOB XMUMHH, 3KOJOTHYECKOTO MBIIIIECHUSI, YMEHUS PYKOBOJCTBOBATHCS MM B TO3HABATENbHOW, KOMMYHUKATUBHON U COIMAILHOW TPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTtaBe meTanpeaMeTHBIX pe3ylbTaTOB BBIIEISIOT 3HaYMMbIE U (OPMHUPOBAHUS MUPOBO33PEHUsSI OOIEHAYYHbIE MOHITHS (3aKOH, TEOpus,
NPUHIMI, TUIOTE3a, (PaKT, cucTema, Mpolece, SKCIEPUMEHT U JIPYroe.), KOTOpPbIE UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 3TUX MpPEeIMETOB (POPMHUPOBATH MPEACTABIECHUE O IIEJIOCTHON HAYYHOM KapTHUHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIE
neiicTBusl (MO3HaBaTelIbHbIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIC), KOTOpbhle 00ecneunBaloT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYILECTBICHHUIO YU€OHOH 1€ TEIbHOCTH.



Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBnble Jjornuyeckue aeicTBus:

YMEHHUSI MCHOJIb30BaTh MPUEMBI JIOTMYECKOIO MBILUIEHHS NPU OCBOCHHMM 3HAHWI: PACKpbIBATh CMBICI XUMHYECKHX IOHSATHH (BBIAENIATH MX
XapaKTepHble MPU3HAKU, YCTAaHABIMBATH B3aUMOCBS3b C JAPYTUMH IOHSTUSAMH), UCIOJIb30BaTh MOHATHUSA IJIi OOBSICHEHHs OTIENbHBIX (aKTOB U
SBJICHUIA, BBIOMPATh OCHOBAaHHMS M KPUTEPUU Ui KIAaCCHU(PUKAMM XUMHYECKMX BELIECTB M XUMHUYECKHX PEaKIHid, yCTaHABJIMBATh MPUYHMHHO-
CIIC/ICTBEHHBIE CBS3HU MEX/1y OObEKTaMU M3y4EHUs, CTPOUTH JOIMUYECKHE pacCyKIeHHsl (MHAYKTUBHBIE, AEyKTUBHBIE, [10 aHAJIOTHH), AEJIaTh BbIBObI
U 3aKJIIOUEHUS;

yYMEHHUE NPUMEHATh B MPOLECCE NO3HAHUS MOHATUA (IPEIMETHbIE U METalPEIMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B
XUMHH, [PeoOpa3oBbIBaTh IIUPOKO IMPUMEHSEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS — XUMHUYECKUH 3HAaK (CUMBOJI DJIEMEHTA), XMMHUYECKas
¢dopmyna ¥ ypaBHEHHE XMMUUYECKON PEaKIMU — IPU PEIEHUU y4yeOHO-I103HABAaTEIbHbIX 3a/1a4, ¢ YU4ETOM 3TUX MOJIEJBHBIX IPEACTAaBICHUHN BbISBIISAThH
M XapaKTepU30BaTh CYUICCTBEHHBIC TNPU3HAKA HM3y4aeMbIX OOBEKTOB — XHMMHUYECKHX BEIIECTB M XHUMHYECKHX pPEaKLIWH, BBIIBIATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEJICTBEHHBIE CBSI3U M IPOTUBOPEUUS B U3Y4aeMBbIX MPOLIECCaX U SABJICHUSIX.

Bba3oBble uccienoBarebckue 1elCTBUS:

YMEHHE UCII0JIb30BaTh OCTaBJIEHHbIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI /1151 (POPMUPOBAHUS TUIIOTE3BI
I10 MIPOBEPKE MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

IpUOOpETEHUE OIBITA 110 MIAHUPOBAHUIO, OPIaHU3ALMU U IPOBEICHUIO YUEHHUUECKUX 3KCIIEPUMEHTOB, yMEHHE HaOIr01aTh 32 XOJIOM IpolLecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATH €r0 Pe3yJbTaT, (pOpMyIHMpoBaTh 0OOOIIEHUS M BBIBOJBI MO pe3ysibTaTaM IPOBEAEHHOTO OIbITa, WCCIIEIOBaHUS,
COCTaBJISATh OTYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO Pa3IMYHBIX BUAOB U (OPM MpPEACTaBICHUS, MOJYyJaeMyl0 U3 Pa3HbIX
HCTOYHUKOB (HAay4yHO-TIONYJSpHAsl JUTEepaTypa XUMHUYECKOIO COJEpKaHusi, CIpaBOYHble MocoOus, pecypcbl WHTepHETa), KpUTHYECKH OIICHUBATh
MPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE NPUMEHATh Pa3IMYHbIE METOJbl M 3aIpOChl MPHU MOUCKE U 0TOOpe MH(OPMALMKM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX AJIs
BBIMTOJIHEHUS] Y4€OHBIX M I103HABaTEJIbHBIX 3aJlad ONpPEAeIEHHOr0 TUIA, NMPHOOpPETeHHE OMbITa B 00JACTH HCIOJIb30BAaHUS HH()OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJaJeHUE KYyJIbTYpOl aKTHBHOI'O HCIOJIb30BAaHHUS PA3IUYHBIX MOMCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMpATH
ONTUMANbHYI0 (OpMY NpEICTaBICHUS HHPOPMALMU M WUIIOCTPUPOBATH pEIIacMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, IpYTUMHU
dhopmamu rpadUKu ¥ ©X KOMOUHAIIMSIMU;

YMEHHE HCIIOJIb30BaTh M AaHAJIM3MPOBATh B IMpolecce Y4eOHOM M HCCIIEIOBAaTENBCKOM JIEATENbHOCTH HMH(OpMAIMIO O BIUSHUU
MIPOMBIIIJIEHHOCTH, CETTLCKOTO X0341iCTBA U TPAHCIIOPTAa HA COCTOSTHUE OKPY’KaIOIEH PUPOTHOM Cpeibl.

KoMmyHuKkaTHBHBIC yHHBepcaibHble y4eOHbIe JeHCTBHUA:

YMEHHs 3aJjaBaTh BONPOCHI (B XO0J€ Auaiora W (Miad) AUCKYCCHH) MO CYIIECTBY OOCYKIAaeMOW TeMbl, (pOPMYJIUPOBATH CBOU IMPENJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS TPEJI0KEHHOM 3a7a4u;

YMEHHS MPEACTaBIATh MOJIYYEHHbIE PE3YNbTaThl MMO3HABATEIbHON JEATEIbHOCTH B YCTHBIX M NMHCbMEHHBIX TEKCTaX; JAeNaTh NPE3eHTAILUI0
pe3yJbTaTOB BBIMOJHEHUS XMMHYECKOTO SKCIIEpUMEHTa (JabOopaTOpPHOIO OMbITa, JIAOOPaTOpHOW paboOTHI MO HCCIEAOBAHHIO CBOMCTB BEIIECTB,
y4eOHOTO MPOCKTA);



yMEHHsI y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATEIBHOW M HCCIIEIOBATENBCKON NESTENBHOCTH TPH pPEIICHUN
BO3HUKAIOMIUX MPOOJIEeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB M COIJIACOBAHUS MO3MLUHN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE IHITYpMBD»,
KOODPIMHAIMSI COBMECTHBIX JICHCTBHH, OTIPE/ICIICHIE KPUTEPHEB MO OLICHKE Ka4eCTBA BHIIIOJIHEHHOH padoThI U ApyTHe).

PeryasiTuBHbIe yHHBepcaibHbIe Y4eOHbIE AelicTBHUA:

YMEHHE CaMOCTOSTEIILHO ONPEACIATh IEeTH AeATeIbHOCTH, INTAHUPOBATH, OCYIIECTBIISATH, KOHTPOJIUPOBATH M IPH HEOOXOAUMOCTH
KOPPEKTHPOBAThH CBOIO JESITEIBHOCTh, BEIOMPATh Hanbo1ee H3PPEeKTUBHBIE CITOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 33]1a4, CAMOCTOSITEIIHLHO
COCTaBJIAThH WM KOPPEKTUPOBATH MPEIOKECHHBINA aJlTOPUTM JCHCTBUI NPH BHIIOIHEHUH 331aHUH C Y4ETOM MOTYYEHUs HOBBIX 3HAHUN 00 N3y4aeMbIX
00BEKTax — BEIECTBAX M PEAKIIMIX, OLICHUBATh COOTBETCTBHE MOJIYYCHHOTO Pe3ysIbTaTa 3asBICHHON 1IEJIM, YMEHHE HCIIOJIb30BaTh U aHAJTM3UPOBATh
KOHTEKCTBHI, IPe/IaraéMble B YCIOBUH 3aJaHUH.

MHNPEAMETHBIE PE3YJIbTATbBI

B coctaBe nmpeaMeTHBIX pe3yiIbTaTOB 10 OCBOCHHUIO 00513aTEILHOIO COJIEPKaHMsl, YCTAHOBJICHHOTO JaHHON (henepanbHOi pabouell mporpaMMoit,
BBIJICJIIOT: OCBOCHHBIE 00YUYAIOIIMMUCS HAyYHBIC 3HAHUS, YMEHHS U CIIOCOOBI ACWCTBUH, crienupuIecKue s MPeIMETHON 00nacTu « XM, BUIBI
JESITeIbHOCTH MO MOJYYEHHUIO HOBOT'O 3HaHUS, €r0 HHTEPIIPETalMU, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K koHIy o0y4enus B 8 kijiacce mpeMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTD y O0YUAIOIINXCS YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IOHSATHUH: aTOM, MOJIEKYJIa, XMMHUYECKHH JJIEMEHT, IPOCTOE BEUIECTBO, CII0)KHOE BEIIECTBO, CMECH
(omHOpOJIHAS W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTEJbHAS aTOMHAs M MOJIEKYJSpHas macca, KOJMYECTBO BELIECTBa, MOJb, MOJSpHas Macca,
MaccoBasi J10Jsl XMMHUYECKOro 3JIEMEHTa B COEIMHEHMM, MOJIAPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb, 3JEKTPOOTPULATENLHOCTh, CTENEHb
OKHCJIEHUS, XUMHUYECKas peaklys, KilaccuuKalms peakimii: peakiiui COeAMHEHUs, peakluu pa3ioXKeHHs, peakllMi 3aMellleHus, peakiuu oOMeHa,
9K30- U HHJIOTEPMHMUYECKHE peaKIMH, TerjaoBoi 3((deKkT peakuuu, sApo aToma, NIEKTPOHHBIA CIIOW aToMa, aToOMHas opOWTanb, pPaguyc aTroma,
XUMHUECKas CBSI3b, NOJISIPHASI U HETIOJSIpHAs. KOBAJIEHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHWOH, PacCTBOpP, MaccoBas J10Jisl BellecTBa (IIPOLEHTHAs
KOHIIEHTpALUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX TOHATUN U MPUMEHSATH 3TU MOHSTHS [IPU ONUCAHUM BELLECTB U UX MPEBpaIleHU;
HCMOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX peaKIuii;

OTIpE/IEIIATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENICHb OKUCIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIIEKHOCTh
BEIIIECTB K OIpPEIeIEHHOMY KJIacCy COeIMHEHHH 1o (hopMyiiaM, BUA XMMUUYECKOH CBsI3U (KOBAJIEHTHAsl U MOHHAs) B HEOPTaHMUECKUX COEMHEHU SIX;
packpbiBaTh cMmbIci [lepuonnueckoro 3akona /. M. MenneneeBa: 1eMOHCTpUPOBATh NOHUMAHUE MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
JIEMEHTOB OT MX NoJjoxeHus B Ileprognueckoil cucteme, 3aKOHOB COXPAHEHMsI MACChl BEILECTB, MOCTOSHCTBA COCTABa, aTOMHO-MOJIEKYJISIPHOTO
y4eHUsl, 3aKoHa ABOTrajpo;

OIMCBIBATh U XapaKTepu30BaTh Tabnn4Hyto hopmy Ileproauueckoil cuCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyarh MOHATUS «TJaBHas noArpynmna (A-
rpynna)» u «mnobouynas noxarpymnna (b-rpynma)», mameie u OoJbIIMe NEPUOABI, COOTHOCUTh O0O3HAUEHHUs, KOTOpbIE HMEIOTCS B Tabmuie
«Ilepnonnyeckas cucrtema XumMuueckux aneMeHToB /. . MenneneeBay ¢ 4MCI0OBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(cocTaB u 3apsn sapa, o0IIee YUCIO 3JIEKTPOHOB U paCHpe/IesIeHNE UX M0 3JIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpPOBaTh XUMHUYECKUE 3JEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMHUECKHE PEaKUUU (IO YUCIY U COCTAaBY YYACTBYIOLIMX B PEAKIIUU
BELIECTB, 10 TEIJIOBOMY 3P PeKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIMEe XMMHUYECKHE CBOICTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOJITBEPXkAas OMHCAHHE MPUMEpPaMU MOJIEKYJSPHBIX
YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;



IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HX KAauye€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XMMUYECKMX IpEBpallleHHi B
Pa3IMYHbIX YCIOBUSIX;

BBIUUCIIATE OTHOCHUTEJIBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOrO 3JEMEHTa o (OopMylle COeIUHEHMS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, IPOBOJIUTD PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;

IIPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBHOW AEATENbHOCTH — aHAIM3 M CUHTE3, CpaBHEHHUE, 000OIIeHNEe, CUCTEMATU3ALUI0, KJIACCU(PUKALHIO,
BBISIBJICHHE TIPUYMHHO-CIIEICTBEHHBIX CBSI3€M — JUI1 U3yUEHUsl CBOMCTB BEILECTB U XUMHUUYECKUX PEAKIINM, €ECTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS —
HaOJr0ieHNe, U3MEPEHNE, MOJIEITMPOBAHUE, SKCIEPUMEHT (peasIbHbI U MBICICHHBII);

CIIeZIOBaTh IpaBHJIAM IOJB30BAaHMS XMMUYECKOH IMOCYIOH M J1a0opaTOpHbIM OOOpYJOBaHMEM, a TAaKXKE IMpaBHJIaM OOpalleHHs] C BEIIECTBAMU B
COOTBETCTBUM C HMHCTPYKLUHUSMM I10 BBINOJHEHHIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHIO M COOMPAHHIO ra3000pa3HbIX BEILECTB
(Bomopoaa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMNpPEACIEHHOW MAacCOBOHM J0j€i pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M MPOBOIUTH
XUMHAYECKHE YKCTIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB HIENIOYEH M KUCIOT C TIOMOIIBIO0 HHIUKATOPOB (JITakMyc, GeHondTanenH, METHIOPAHK U
ApyrHe).

K koHIy 00y4enus B 9 kjiacce mpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTD y O0yUAIOIINXCSI YMEHUH:
PacKpbIBaTh CMBIC] OCHOBHBIX XMMMYECKHX MOHITUNA: XUMHUECKUI 3JIEMEHT, aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKHCICHHS, XUMUYECKasl Peaklns, XUMUIECKas CBsI3b, TEIIOBOH 3 ekt peakuuu, MOIb,
MOJISIPHBIH 00BEM, pacTBOP, FIEKTPOIUTHI, HEAIEKTPOIUTHI, FMEKTPOIUTUYECKAs TUCCOLMALINSA, PEAKLIMU HOHHOTO 0OMEeHa, KaTaau3aTop, XMMUYECKOe
paBHOBecHe, OOpaTHMbIE W HEOOpaTHMbIE PEAKIUH, OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIHUTENNb, BOCCTAHOBHUTEb, OKHCICHHUE H
BOCCTAQHOBJICHHE, aJUIOTPOMNHUs, aM(pOTEpHOCTh, XUMHUECKasi CBs3b (KOBAJEHTHAs, MOHHAs, METaJUIMYEeCKas), KpUCTAIJIMUECcKas: peléTka, Koppo3us
METaJUIOB, CILJIABbl, CKOPOCTh XMMUYECKON peaKUuu, IpeaenbHo aonyctumas konuenrpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MIOHATUN U IPUMEHSATH 3TU MOHITHS IIPU ONMCAHUM BELLECTB U UX MPEBPAILECHUI;
HCIOJIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY JIJISl COCTaBJIEHMsI (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKIIN;

OINPEAEIATh BAJICHTHOCTb U CTENEHb OKHUCIEHUS XHMHUYECKUX JJIEMEHTOB B COCIMHEHHAX pa3IMYHOIO COCTaBa, NPUHAJIEKHOCTh BELIECTB K
ONpefieIEHHOMY KJIacCy COEIMHEHUH 1o QopMmyiaMm, BUA XUMHUYECKOM CBSI3M (KOBaJ€HTHas, WOHHAs, METaJUIN4YecKas) B HEOPraHMYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XUMHUYECKOH (opmysie, XapakTep Cpeibl B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX COEAMHEHHH, TUI KpUCTaNTUNYeCcKOon
PELIETKU KOHKPETHOIO BELIECTBA,

packpeiBath cMbica I[lepuonndeckoro 3akona . . MenaeneeBa U JeMOHCTPUPOBATh €ro MOHUMAHUE: ONMUCHIBATE M XapaKTEPU30BATh TAOIUUHYIO
¢dopmy Ilepuoanueckoit cCUCTEMBl XMMUYECKHX 3JEMEHTOB: pazinyaTh MOHATUS «riaBHas noxarpynna (A-rpymnma)» u «mobouynas noxarpynna (b-
IpyIIa)», Majble U OOJIbIINE NMEPHOAbI, COOTHOCHTh 0003HAYEHHUs, KOTOPbIE UMEIOTCS B IEPUOIUYECKOM TaliuIle, ¢ YMCIOBBIMH XapaKTepUCTUKAMU
CTPOEHHS aTOMOB XMUMUYECKUX JIEMEHTOB (COCTaB M 3aps]l Apa, o0IIee YUCIIO SJIEKTPOHOB U pPaCHpeIeIeHUEe UX 110 JIEKTPOHHBIM CIIOSIM), 0OBSICHSTD
o0I1IKe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COEIMHEHMH B Mpejeax MalbIX MEPUOJIOB U TJIABHBIX MOATPYII C y4ETOM CTPOCHUS
UX aTOMOB;

KJ1accu(UIIUpPOBaTh XMMHUYECKUE 3JIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XMMHUYECKHE PEaKUuu (M0 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEaKLUU
BELIECTB, 10 TEIJIOBOMY 3(PQPEKTY, 0 U3MEHEHUIO CTENEHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHMCHIBATh) 0OIIME U crenn(PUIecKue XUMHUECKHE CBOWCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXK/1asi OMMCAHUE IPUMEPaMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKHUX PEAKIIHIA;



COCTaBIISITh YPABHEHUS DIICKTPOIUTHICCKON TUCCOIMAIINN KUCIIOT, IIEJIOUESH U COJICH, TIOJTHBIC M COKPAIIEHHBIC YPaBHEHUS PEaKInii HOHHOTO OOMeHa,
YpaBHEHHUS PEAKIUH, MOATBEPKAAIOIINX CYIIECTBOBAHNE TEHETUIECKON CBSA3H MEKY BEIIECTBAMH PA3IMYHBIX KIIACCOB;

PacCKpBIBaTh CYIIHOCTh OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIHI MTOCPEICTBOM COCTABIICHUS JICKTPOHHOTO OaiaHca dTHX PeaKIuii;
MIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHIMOCTH OT UX CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUHN B PA3INIHBIX YCIOBHSIX;
BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJSIPHYFO M MOJISIPHYFO MAacChl BEIIECTB, MAacCOBYIO JIOJI0 XMMHYECKOTO JJIeMEHTa Mo (opMyie COSIUHEHHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTEH PACUYETHI IO YPABHEHUIO XUMUYECKON PEaKIIHH;

cOONIIOIaTh TIpaBWIIA TIOJIb30BAHUSI XMMUYECKOH TOCYIOW | JIa0OpaTOpHBIM OOOPYAOBAaHMEM, a Tak)Ke MpaBHUia OOpallCHUs C BEIIECTBAMU B
COOTBETCTBUHM C WHCTPYKIHUSMHU IO BBITIOJHEHUIO JaOOPAaTOPHBIX XUMHUYECKHX OIBITOB IO TMOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKuciioro rasa);

MPOBOJIUTh PEAKIMH, TOATBEPIKIAIOIINE KAYeCTBEHHBIH COCTaB PAa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMHI-, UOIHU]I-,
kapOoHaT-, ¢ocdar-, cuaMKaT-, CyiabpaT-, TUAPOKCHUI-HOHBI, KAaTHOHBI aMMOHHS W HOHBI H3YyYCHHBIX METAJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIIUTEIIPHON ACITEILHOCTH — aHAJIU3 U CHHTE3, CpaBHEHHUE, 0000IIeHNEe, CHCTeMATH3AIIHIO, BBISBIICHUE TIPUIMHHO-
CIICJICTBEHHBIX CBSI3€il — JUIS HM3YYCHHUs CBOWMCTB BEIICCTB M XMMHUYCCKHX PEaKIMi, €CTECTBCHHO-HAYYHBIC METOJbl IMO3HAHUS — HAOJIOJICHUE,

U3MEpEeHUe, MOICIIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIICHHBIH).
TEMATHYECKOE IINIAHUPOBAHUE

8 KVIACC
Ne HaumeHnoBaHue pa3zienoB ¥ TeM NpOrpaMMbl KonngectBo yacoB OnexkTpoHHbIe (LU(POBLIE)
n/m Bcero Kontpomsubie — I[pakTudeckue 00pa30BaTebHBIC PECYPCHI
paboThI paboThI
Pa3nea 1. IlepBonayanbHble XUMHYECKHE NOHATHS
1.1 Xumus — BaxkHast 00J1aCTh €CTECTBO3HAHUSA U PAKTUUYECKOI 5 2 bubnnorexka [JOK
JeATEIbHOCTH YEJI0BEKA https://m.edsoo.ru/7f41837¢
1.2 BeniecTBa U XMMHUYECKUE PEAKLIUU 15 1 bubnmnorexa [JOK
https://m.edsoo.ru/7f41837¢
Wtoro no pazneny 20
Paspnen 2. BaxkHeilune npeacTaBuTe/ M HCOPraHMYEeCKUX BelecTB
2.1 Bosayx. Kucmopon. [lonsitie 06 oxcuaax 6 bubnuotexa [JOK
https://m.edsoo.ru/7f41837¢
2.2 Bopopona.IloHsiTue o KUCIOTax U COAX 8 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢
2.3 Bopna. PactBopsl. [loHsTHe 00 OCHOBaHMSIX 5 1 1 bubnuotexa [JOK

https://m.edsoo.ru/7f41837¢
2.4 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEANHEHNN 11 1 1 bubnuoreka [IOK


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

No HanmMeHnoBaHue pa3ienoB U TEM IPOrPaMMBI KonnuecTBo yacos OnexkTpoHHBIE (IUPPOBHIE)
/1 Bcero Kontponsaeie — IIpakTuueckue 00pa30BaTeIbHBIC PECYPCHI
paboThI paboTbI

Hroro no pazneny

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3;1eMeHToB /I. U. MenaeneeBa. Ctpoenune aToMoB. XMMHYECKAsl CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu

3.1 [Ilepuonuueckuii 3akoH u [lepronuueckas cuctema
xumuueckux aemeHToB J{. . Menzaeneesa. CTpoeHnue aroma

3.2 Xwumudeckas cBsa3b. OKHUCIATEIbHO-BOCCTAHOBUATEIBHBIE
peaKIuu

Wroro no pazneny
PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Ne HanmenoBanue pa3iesnoB U TEM IPOrpaMMBbl
n/n

Paspnen 1. BemecTBo M XuMHYecKHe peakun

1.1 TloBTOopeHue u yriydieHue 3HaHU OCHOBHBIX pa3/IeioB
Kypca 8 kiacca

1.2 OcHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX peaKLnit

1.3 DnexTporuTHYecKas Tuccouuanys. XUMHUECKHE PEaKIH B
pacTBopax

Hroro no pazneny
Pa3pen 2. HemeTasibl M HX COeTUHEHUS

2.1 OOGmas xapakTepUCTUKa XUMHIECKUX 371eMeHTOB VIIA-
rpynibl. ['anoreHs

2.2 OO6mas xapakTepuCcTUKa XUMHUIECKUX IeMeHTOB VIA-

30

7

15

68

Bcero KontposbHbIe

KonunuectBo yacoB

paboTHI

[IpakTnueckue
paboTHI

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

OnexTpoHHbIE (U POBLIE)
o0pa3oBaTeNbHbIE PECYPChI

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

bu6anoreka IIOK
https://m.edsoo.ru/7f41a636

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

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

bubnunoreka LIOK


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

No HanmenoBanue pa3ienoB U TeM NporpaMMbl
/i

rpynnsl. Cepa u e€ coeAMHEeHUs

2.3 OOmias xapakTepUCTUKAa XUMHYECKHUX dJIEMEHTOB V A-
rpynibl. A30T, pocdop u ux coequHEHUS

2.4 OO0mias XxapaKTepUCTUKA XUMHYECKUX 3J1eMeHTOB [V A-
IPYIIBL. YTIEpOa U KPEMHUM U UX COSAUHEHUS

Uroro no pazneny
Pasznea 3. Merajliibl M X COeIHHEHHUS
3.1 OO0mue cBOMCTBAa METAJLIOB

3.2 Baxgeiimue MeTaluIbl U UX COEOUHECHUSA

Uroro no pazneny
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B KU3HU YEJIOBEKA

Hroro no pazneny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IOYPOYHOE NJIAHUPOBAHUE
8 KIIACC

No Tema ypoka
n/m

1 IIpenmer xumuu. Ponp XuMuM B )KU3HU YelloBeKa. Tena u
BEIECTBA

2 ITonsgaTue o MeTonax MO3HAHUSI B XUMUU

3 IlpakTtuueckas padota Ne 1 «IIpaBuna paGoTsl B

KonnuecTtBO yacoB

DnekTpoHHbIC (IU(PPOBHIE)

Bcero KontposbHbIe [IpakTnueckue 00pa3soBaTeIbHbIC PECYPCHI
paboTbI paboTbI

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

7 1 bubnunorexa LIOK
https://m.edsoo.ru/7t41a636

8 1 2 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

25

4 bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

16 1 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

20

3 bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

3

3 bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

68 4 7

KonmyectBo yacos

Bcero Kontponbnble IIpakTtuueckue
paboThI paboThI

1

DneKTpoHHbIe HU(POBBIE
o0pazoBaTeNbHbIE PECYPChI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [JOK


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
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

10

11

12

13

14

15

16

17

Tema ypoka

n1abopaTopuu U MPUEMBI 0OpaIeHHs ¢ JTa0OPaTOPHBIM
000pyTOBaHUEM»

YucTeie BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

[Tpaktuyeckas padora Ne 2 «Pa3nenenue cmeceii (Ha
npuMepe OYNCTKU TTOBAPECHHOM COJIH)»

ATOMEI U MOJICKYJIbI

XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XMMHUECKUX
3JIEMEHTOB

[TpocThie U ClIOKHBIE BEIIECTBA
ATOMHO-MOJIEKYJISIPHOE YUCHUE

3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKas
dbopmyra. BareHTHOCTh aTOMOB XMMUYECKUX IJIEMEHTOB

OtHocuTtenpHas aroMHas Macca. OTHOCUTEIbHAS
MOJICKYJISIpHasg Macca

MaccoBas 1011 XUMHUUYECKOT0 3JIEMEHTA B COETMHEHUHT
KommuectBo BemecrBa. Mosb. Mossipaast Macca

duznyueckue U XUMUYCCKHUE SBICHUS. XUMUYECKast
peaKius

IIpu3Haky ¥ ycaoBUs NPOTEKAHUS XUMUYECKUX PEaKIUN

3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUUYECKHE
ypaBHEHUS

Breluncnenns Konm4ecTBa, MacChl BEIECTBA 110
YPaBHEHUSAM XUMUYECKUX PEaKLUN

KomnuectBo yacos

Bcero KouTtponbHbIe
paboThI

[IpakTrueckue
paboThI

DneKTpOHHBIC IUPPOBHIE
o0pa3zoBaTeIbHBIE PECYPChI

https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca
bubmuoreka [JOK
https://m.edsoo.ru/ff0d28c8
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5230
bu6nmoreka [JOK
https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708


https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

/o

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Tema ypoka

Knaccugukanus XuMHUUecKuX peakuui (CoeTnHeHNs,
pasoKeHMs, 3aMeleHUs, 0OMEHA)

M. B. JIoMOHOCOB — yU4€HBIM-IHIIMKIIONEIUCT.
O00011IeHNE U CUCTEMATU3AIMS 3HAHUN

Konrtponbnas padora Nel mo teme «BemecTsa u
XUMHUYECKHE PEAKLIIN

Boznyx — cmechb razoB. Cocra Boznyxa. Kucnopog —
AJIEMEHT U MPOCTOE BeliecTBo. O30H

Du3NYeCKre M XUMUIECKIE CBOHCTBA KUCIOPOIa
(peakmuu okucieHus, roperue). [lonsarue 06 okcumax

CrniocoOblI Moy4eHus KUCI0po/ia B 1a00paToOpuu 1
IpoMbINUIeHHOCTH. [IpumeHenue kuciopoaa

TerutoBoit 3 (PeKT XUMUIECKON PEAKITHH, TOHITHE O
TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U IHIOTCPMUUECKUX
peaKIUsIX

TonnuBo (He(dTh, yroiab U MeTaH). 3arpsi3HeHNE BO3/1yXa,
CHOCOOBI €ro NMpeoTBpaIleHUs

[Tpaktudeckas pabora Ne 3 o teme «llosnyuenue u
coOMpaHue KHCIOPOAa, U3yYeHHE eT0 CBOMCTBY

Bonopon — snemenT u npocroe Bemectso. Haxoxnenue B
pupoje

®dusnuecKkue 1 XUMUUECKUE CBOMCTBA BOAOPOIA.
IIpumenenne Bogopoaa

ITonsiTHE O KMCIOTAX U COJAX
Crioco0bI nostyueHust BOAOPOAa B 1ab0paTopuu
[TpaxTrueckas padota Ne 4 o reme «llonyuenue u

coOupaHue BOAOPOIa, U3yUEHUE ero CBOMCTB»
MomnsipHblii 00bEM ra30B. 3aK0OH ABOTaApPO

1

KomnuectBo yacos

Bcero KouTtponbHbIe

paboThI

[IpakTrueckue

paboThI

DneKTpOHHBIC IUPPOBHIE
o0pa3zoBaTeIbHBIE PECYPChI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4{42

bubmuorexa [JOK


https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

No Tema ypoka KonnuectBo yacoB DneKTpOHHBIC IUPPOBHIE
n/m Bcero Kontponbnbie IlpakTtuueckue 00pa30BaTeIbHBIC PECYPCH
paboThI paboThI
https://m.edsoo.ru/ff0d542e
33 BrrunciaeHus 00béMa, KOJIMYECTBA BEIIESCTBA ra3a Mo ero bubmuoreka [JOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA MIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 BeruucneHus 00bEMOB ra3oB 10 YPaBHEHHUIO PEaKIIMK HA bubmuorexa [JOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIICHUH ra30B https://m.edsoo.ru/ff0d5708
35 @Ousnyeckue U XMMUYECKHUE CBOMCTBA BOJIbI bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [IoHATHE 00 HHAMKATOpPAX bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2
37 Bopna kak pactBoputesnb. HachllieHHbIE U HEHACHIIIICHHBIS bubnuorexa [JOK
pacTBopbl. MaccoBasi 710J1s1 BELIECTBa B pacTBOpE https://m.edsoo.ru/ff0d5b40
38 IIpaxTtuueckas paborta Ne 5 mo reme «lIpurorosnenue 1 bubnnoreka [JOK
pacTBOPOB C OMpPEACIIEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 Kontponbnas pabota Ne2 no teme «Kucnopoz. Bogopon. 1 bubnmnorexa [JOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: coctaB, KiaccuduKays, HOMEHKIaTypa bubnuotexa [JOK
https://m.edsoo.ru/ff0d664e
41 IlomydeHHre U XUMUYECKHE CBOMCTBA KUCIOTHBIX, bu6mmoreka [JOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoOBaHUS: COCTaB, KJIacCU(PUKaIs, HOMEHKIIATypa bubnnorexka [JOK
https://m.edsoo.ru/ff0d67ca
43 TlomydeHue U XUMHUYECKHE CBOMCTBA OCHOBAHMI bubnmoreka [JOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocTaB, KjlaccuUKaIus, HOMEHKIATypa bubnnoreka [JOK
https://m.edsoo.ru/ffOdfee2
45 TlonmydeHune U XUMUYECKHE CBOMCTBA KUCIOT bubnmoreka [JOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI TTOTYUYEHUS, bubmuotexa [JOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00ad9474


https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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Tema ypoka

[TpakTuyeckas padora Ne 6. Pemenue
9KCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «OCHOBHBIE KIIAaCChI
HEOPraHWYECKUX COCIMHEHUI

['eneTnueckast CBSA3b MEXKy KJIaCCAMH HEOPTaHUYECKUX
COCIMHEHUN

O060011IeHNE U CUCTEMATU3AIUs 3HAHUN

Kontponsnas padora Ne3 mo teme "OCHOBHBIE KIIACCHI
HEOPraHWYECKUX COCAMHEHUN"

HepBHe IIOIIBITKH KJIaCCI/I(bI/IKaI_II/II/I XUMHUYCCKUX
anemeHToB. Ilonsarue o rpymmnax CXOoJHbIX 3JICMCHTOB

Ilepunonnueckuii 3akoH u Ilepuonnueckas cucrema
XUMHYECKHX 21eMeHTOB [l. 1. MeHaeneeBa

[Tepuopl, TpyNIBI, MOATPYIIIIBI
Crtpoenue atoMoB. CocTaB aTOMHBIX siziep. M3oTombl

CtpoeHue JIeKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB
ITepnonnueckoii cucrems! /1. 1. Menneneesa

XapakTepruCcTHKAa XUMHUYECKOT0 3JIEMEHTA 0 €r0
nosnoxxeHutro B [lepuognueckon cucreme /1. U.
MenpneneeBa

3nauenue [leproauyeckoro 3akoHa sl pa3BUTHS HAYKU U
npaktuku. J[. 1. MenaeneeB — y4€Hblid, I1e1aror u
TpaKJIaHUH

DJIEKTPOOTPHUIIATETLHOCTh ATOMOB XMMUYECKUX
AJIEMEHTOB

HMonHas xuMuueckas CBSI3b

KoBanenTHas MoJIApHass XUMUYCCKasA CBA3b

KomnuectBo yacos

Bcero KouTtponbHbIe
paboThI

[IpakTrueckue
paboThI

1

DneKTpOHHBIC IUPPOBHIE
o0pa3zoBaTeIbHBIE PECYPChI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9b7c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2
bu6mmoreka [IOK
https://m.edsoo.ru/00ad9e1la
bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa
bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
https://m.edsoo.ru/00ada342
bu6mmoreka [JOK
https://m.edsoo.ru/00adabbc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmorexa [IOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6nmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK


https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

No Tema ypoka KonnuectBo yacoB DneKTpOHHBIC IUPPOBHIE

n/m Bcero Kontponbnbie IlpakTtuueckue 00pa30BaTeIbHBIC PECYPCH
paboThI paboThI
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoJsipHasi XUMUYECKasl CBSI3b 1 bubmumoreka [IOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKITUU 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb076
64 OkuciauTenu U BOCCTAHOBUTEIIU 1 bubmuorexa [JOK
https://m.edsoo.ru/00adb076
65 Kontponbras padota Ne4 o reme «CTpoeHue aroma. 1 1 bubnuorexa [JOK
XuMHuUecKas CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O6001I€HNE U CHCTEMAaTHU3alUs 3HAHUHA 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHUM 1 bubnuoteka [JOK
https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O600II€HNE U CHCTeMaTU3allks 3HAHUN 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 4
9 KJIACC
Ne Tema ypoka KonunuecTBo uacos DneKTpoHHbIE U(POBBIE
/m Bcero Kontponbabie IlpakTudeckue 00pa30BaTebHBIC PECYPCHI
paboTsl paboTsl
1 Ilepuommuecknii 3akoH. Ileprnoauyeckas cucrema 1 bu6muoreka [JOK
xuMmHuueckux aneMeHToB /. 1. Menaeneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUECKHUX 1 bubmuotexa [IOK
AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3  Krnaccudukaiuys 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIEeCTB 1 bubnuotexa [JOK
https://m.edsoo.ru/00adb7e2
4 Bupapl XUMHUYECKOM CBSI3U U TUIIBI KPUCTAIUNIMYECKUX PEIIETOK 1 bubmuoteka [IOK

https://m.edsoo.ru/00adbac6


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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Tema ypoka

KonTponsnas padora Nel no teme «IloBTopenue u
yriyOJieHre 3HaHUH OCHOBHBIX pa3/iesioB Kypca 8 Kiiaccay

Krnaccudukanus XuMHUECKUX peakIUi MO pa3IndyHbIM
MpU3HAKaAM

ITonsTHe 0 cKOpOCTH XUMHUYECKOU peakiuu. [lonsaTue o
TOMOT€HHBIX U T€TEPOreHHbIX PEaKLUAX

ITonsTHE O XUMHUYECKOM PaBHOBCCHU. CDaKTOpBI, BJIMAOIINEC
Ha CKOpPOCTHb XHUMHYISCKOM PCaKur U IMOJIOKCHUC
XUMHUYCCKOI'O paBHOBCCHUA

OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKnuun

Teopus snexTponutuueckon qucconuanui. CUiabHbIC U
ci1abble AIIEKTPOIUTHI

HoHHbIe ypaBHEHUS peakiui

XHUMHUYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUH B CBETE
MIPEICTAaBICHUI 00 IEKTPOIUTUYECKON TUCCOLIUAIIUU

XUMUYEeCKUE CBOWCTBA COJIEH B CBETE MPeACTaBIeHUMN 00
BJIEKTPOJIUTAYECKON AUCCOIUALINHI

[TonsiTe o runponuse conen
O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI

[TpakTrueckas padota Ne 1. «Pemenne skCiepuMEeHTATBHBIX
3a7a4»

KonTponbHas pabota No2 mo Teme « INeKTPOTUTUYECKAS
JTUCCOTTHAITUS. XUMHUYECKHE PEAKIINH B paCTBOPAX»

OO6m1ast XxapakTeprCTHKa raJJoTeHOB. XUMUYECKHE CBOMCTBA
Ha TIpUMepe XJIopa

XnopoBogopoa. CoJisiHast KUCIOTa, XAMUYECKHUE CBOMCTBA,

KonnuecTtBo yacoB

Bcero KonTposbHbIe
paboThI

1 1

[IpakTrueckue
paboThI

DNEeKTpOHHBIE IUPPOBHIC

o0pa3zoBaTeIbHBIE PECYPChI

but6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

bubnunorexa LIOK
https://m.edsoo.ru/00adbe9a

bubnuorexa [JOK
https://m.edsoo.ru/00adc28c

bubnuorexa [JOK
https://m.edsoo.ru/00adcade

bubmnoreka IIOK
https://m.edsoo.ru/00adcd68

bu6nuorexa [IOK
https://m.edsoo.ru/00add448

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

bu6nuorexa [IOK
https://m.edsoo.ru/00add8b2

bub6anoreka LIOK
https://m.edsoo.ru/00add9d4

bubnunorexa LIOK
https://m.edsoo.ru/00addd12

but6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bubnunorexa LIOK
https://m.edsoo.ru/00addecO

bubanoreka IJOK
https://m.edsoo.ru/00addfe2

bubnunoteka LIOK


https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

/o

20

21

22

23

24

25

26

27

28

29

30

31

32

Tema ypoka

MOJIY4CHHUEC, IPUMCHCHUC

[Tpaktuyeckas padora Ne 2 o teme «Ilomydenue consHoM
KHCJIOTBI, U3y4eHUe €€ CBOMCTB»

Bbruuciienus no ypaBHEHUSIM XUMHUYECKUX PEaKLUH, eClu
OJIMH U3 PEareHTOB JIaH B U30bITKE

OO0mas xapakrepucTuka 31eMeHToB VIA-rpynmsl

AnnotponHbie Monupukanuu cepbl. HaxoxaeHue cepsl u eé
COEAMHEHHI B IpUpOie. XUMMUYECKUE CBOMCTBA CEPBI

CepoBoaopo/i, cTpoeHHe, GU3HUECKUAE U XUMUICCKUE
CBOICTBa

Oxcunpl cepbl. CepHast KMCI0Ta, (PU3UYECKHE U XUMUUECKUE
CBOMCTBA, IPUMEHEHUE

XUMHYECKHUE PEAKINH, JISKAITUE B OCHOBE MPOMBIILIEHHOTO
croco0a Moyy4eHus: CEpHON KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl COETMHEHUSIMU CEPBI

Brrunciienne MaccoBoO 1071 BBIXOAA MPOIYKTA PEAKIIHMHU

OOm1ast XxapaKTepUCTHKA 371€MEHTOB VA-rpynmnsl. A30T,
pacnpocTpaHeHue B Ipupoje, pusndeckre U XMMHUUECKHe
CBOMCTBa

AMMI/IaK, €ro (I)I/IBI/I‘-ICCKI/IC N XUMHWYCCKHEC CBOﬁCTBa,
IMOJIYUYCHHEC U TIPUMEHCHUC

[IpakTuueckas padora Ne 3 o teme «llomyuenne ammuaka,
U3Y4YEHHE €r0 CBOMCTBY

A3oTrHas KHCJI0Ta, ec (I)I/ISI/I‘-ICCKI/IC 1 XUMHYECKHE CBOMCTRBA

Vcnonp30oBaHnEe HUTPATOB U COJIEH aMMOHUS B KAUeCTBE
MHUHEpAIbHBIX YA00peHHid. XMMHUUYecKoe 3arpsi3HeHHe
OKpY’Kalollel cpeibl COeIMHEHUSIMU a30Ta

KonnuecTtBo yacoB

Bcero KonTposbHbIe
paboThI

[IpakTrueckue
paboThI

DNEeKTpOHHBIE IUPPOBHIC

o0pa3zoBaTeIbHBIE PECYPChI

https://m.edsoo.ru/00ade104
bubnunorexa LIOK
https://m.edsoo.ru/00ade348
but6mmoreka [IOK
https://m.edsoo.ru/00ade488
bubmnoreka IIOK
https://m.edsoo.ru/00ade64a
bubnuorexa [JOK
https://m.edsoo.ru/00ade64a
bubmnoreka IIOK
https://m.edsoo.ru/00ade802
bubnuorexa [JOK
https://m.edsoo.ru/00adea28

bubanoreka LIOK
https://m.edsoo.ru/00adec8a

bu6anoreka LIOK
https://m.edsoo.ru/00adec8a

bu6nuorexa [IOK
https://m.edsoo.ru/00adeea6

bubnunorexa LIOK
https://m.edsoo.ru/00adf004
but6mmorexa [IOK
https://m.edsoo.ru/00adf180
bubnunorexa LIOK
https://m.edsoo.ru/00adf306
bubanoreka IJOK
https://m.edsoo.ru/00adf518


https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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Tema ypoka

docop. Oxeun dpocdopa (V) u pochopHas kucnora,
(bu3nvecKre 1 XUMHUYECKHE CBOMCTBA, IMTOJTyUYCHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX
ynoopenuii. 3arpsisHeHHE IPUPOTHON cpenbl pocharamu
VYraepon, pacpocTpaneHHe B IpUpoje, Gu3ndeckue u
XUMUYECKHE CBOWCTBA

Oxcunpl yriaepona, ux (pusnveckre U XMMHUYECKHe CBOMCTRA.
DKoJ0ru4eckue npo0IeMbl, CBSI3aHHBIE C OKCHJIOM YIilepoJa
Iv)

YroapHas KUCIIOTa U €€ COJIU

[IpakTuueckas padora Ne 4 no teme "llomyuenue
yriekucioro ra3a. KauectBeHHas peakuusi Ha KapOOHAT-HOH'

[TepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK
0 COEIMHEHUSIX yriepoaa

Kpemuuii u ero coeguHeHus

[IpakTuueckas pabota Ne 5. Pemienue skcepuMeHTaTbHBIX
3a/1a4 o TeMe «BakHeilme HeMeTaIbl U UX COSTUHEHUS

KonTponbnas padorta Ne3 no teme «BaxHelne HeMeTauibl
U UX COEMHEHUS»

06111351 XapaKTCPUCTHKA XUMHUYCCKUX DJICMCHTOB —
MeTauioB. MeTramnndeckas CBSI3b M MeTaJlNIMISCKas
KpucTaJliIn4eCKasa pCI_I_IéTKa. dusnyueckue CBOMCTBAa METAIOB

XHWMHYECKHE CBOMCTBA METAJIIIOB. DJIEKTPOXUMHUYECKUH s
HaIpsHKEHUH METaJUIOB

OO6mme crmocoOs! morydeHus: MeTauioB. CIiaBbl.
Brruncnenus mo ypaBHEHUSIM XUMUUYECKUX PEAKIUi, ecliu
OJIMH M3 PEareHTOB COJICPIKUT IPHUMECH

[ToHsiTHE O KOPPO3UU METAILIIOB

Bcero KonTposbHbIe

paboThI

KonunuecTBo yacos
[IpakTrueckue

paboThI

DNEeKTpOHHBIE IUPPOBHIC

o0pa3zoBaTeIbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubnunorexa LIOK
https://m.edsoo.ru/00adfd9c

bubnuorexa [JOK
https://m.edsoo.ru/00adfebe

bubnuorexa [JOK
https://m.edsoo.ru/00ae006¢

bubmnoreka IIOK
https://m.edsoo.ru/00ae027¢e

bu6nuorexa [IOK
https://m.edsoo.ru/00ae054e

bubanoreka IIOK
https://m.edsoo.ru/00ae080a

bu6nuorexa [IOK
https://m.edsoo.ru/00ae0bf2

bub6anoreka LIOK
https://m.edsoo.ru/00aeOe18

bubnunorexa LIOK
https://m.edsoo.ru/00ae103e

bubnunorexa LIOK
https://m.edsoo.ru/00ael 156

bubanoreka IJOK
https://m.edsoo.ru/00ael1156

but6mmoreka [IOK


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
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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Tema ypoka

IIenouyHble METAIIITBI

OKcHUIbI M TUAPOKCUIBI HATPUS U KaJIUSI
[IenouHo3eMeNIbHBIC METAJIIBI — KAIBIUA U MarHui
Baxnerime coeTMHEHUS KaablHs

O06o0muieHne 1 cucTeMaTu3aIys 3HaHUH
JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

[Ipaktuueckas padora Ne 6 mo Teme "KEcTKoCcTh BOABI U
METOJIbl €€ ycTpaHEeHUs"

AJTFOMUHMI

AmMpoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHUIA

Kenezo

Oxcunsl, Tuapokcubl u conu xenesa (1) u xenesa (I11)
O0600611eHre U crucTeMaTu3alys 3HaHU!

[TpakTrueckas padota Ne 7. Pemenne skcriepuMeHTaATbHBIX
3a7a4 1o teme «BakHeUIue MeTauibl U UX COCIUHEHUSD)

Brruncienus mo YpaBHCHUAM XUMHNYCCKUX peaKL[I/II\/'I, CCJIn

OAVH U3 pCarcHTOB J1aH B H30BITKE WITH COACPIKUT MPHUMECH.

BrrumnciieHuss MaccoBO¥ JT0JIM BBIXOJIa MTPOAYKTA PEAKIHH
O0001IeHEe ¥ cUcTeEMaTU3alus 3HAHUI

KonnuecTtBo yacoB

Bcero KonTposbHbIe
paboThI

[IpakTrueckue
paboThI

DNEeKTpOHHBIE IUPPOBHIC

o0pa3zoBaTeIbHBIE PECYPChI

https://m.edsoo.ru/00ae1278
bubnunorexa LIOK
https://m.edsoo.ru/00ae14b2
but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2
bubnunoreka LIOK
https://m.edsoo.ru/00ael5e8

bubnuoreka [{OK
https://m.edsoo.ru/00ael5e8

bubnunoreka LIOK
https://m.edsoo.ru/00ae1886

bubnuoreka [IOK
https://m.edsoo.ru/00aelae8
bu6anoreka LIOK
https://m.edsoo.ru/00ae1c64
bu6nunorexa LIOK
https://m.edsoo.ru/00aelc64
bubanoreka LIOK
https://m.edsoo.ru/00ae1d86

bubnunorexa LIOK
https://m.edsoo.ru/00ae35e6

but6mmorekxa [IOK
https://m.edsoo.ru/00ae3de8

bubnunorexa LIOK
https://m.edsoo.ru/00ael1750


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
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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64

65

66

67

68

Tema ypoka

KonTponbnas padota Ne4 o Teme «BakHeune MeTaibl 1
UX COCAMHECHUSD)

BemecTBa 1 MaTepuansl B IOBCEAHEBHOM )KU3HU UeIOBEKa
XUMHYECKOE 3arps3HEHNUE OKPYKAIOIIEH CpeIbl

Ponb xumMun B perieHny SKOJIOrHYECKUX MpodIemM
PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHHA

PesepBHblil ypok. O60011IeHNE U CUCTeMATHU3AIHs] 3HAHH

PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O TIPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJI51 YUEHMUMKA Ta6puensn O.C., Ocrpoymos WU.I'., Cnagkos C.A. Xumus 8

KJ1acc, yueOHUK /Ui 001eoOpa3oBaTenbHbIX opranu3anuii, M.: [Ipocsemenue, 2021

lNadpuensu O.C., OctpoymoB N.I'., Cnankos C.A. Xumus 9 kiacc, yaeOHUK 17151 o01ieoOpazoBarenbHbix opranuszanuii, M.: [Ipoceemenune, 2022

Bcero KonTposbHbIe
paboThI

1

68

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

KonnuecTtBo yacoB

1

4

[IpakTrueckue

DNEeKTpOHHBIE IUPPOBHIC

o0pa3zoBaTeIbHBIE PECYPChI

but6mmoreka [IOK
https://m.edsoo.ru/00ae3£50

bubnunorexa LIOK
https://m.edsoo.ru/00ae4270

bubnuorexa [JOK
https://m.edsoo.ru/00ae4270
bubmnoreka IIOK
https://m.edsoo.ru/00ae0d0a
bubnuorexa [JOK
https://m.edsoo.ru/00adb33c
bubmnoreka IIOK
https://m.edsoo.ru/00ad9cb2

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET


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

		2024-10-14T13:31:36+0400
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "УВИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №2 С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ ОТДЕЛЬНЫХ ПРЕДМЕТОВ"




