MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe yUpeKIeHne

ropoackoro okpyra ToabarTu

MBY «llIkosa Ne 28>

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO

3acemanne M/O 3amaupektopa o YBP  Jlupextop MBY "llIkoina

YUHTENEN €CTECTBEHHO- Cripuosa HA. N 28"

HayqHOTO, Mapsiosa A.B.

MaTEMaTUYIECKOTO, [Tpuxa3z Ne 167-O/f ot «31»

I'yMAHUTAPHOTO LUKIIOB 08 2023 .

C=RU, O="MBY "
Wkonia Ne 28", CN="
CeipuoBa H.A. 9 |_I Mapsiwosa AHHa

ITporokon Nel ot «31» 08 E%Te?(_‘?g;'fa’

2023 r. E=school28@edu.tgl.ru
00 el 4eel6ce590
c91c
2023.11.02
18:26:34+04'00'

PABOYAS ITPOI'PAMMA

(ID 2811161)

y4eOHbId npeaMeT «Xumus. ba3oBbiil ypoBeHb»

U1s yyamuxes 8 - 9 kimaccoB

ToabarTu 2023



HHOACHUTEJBHAA 3AIIUCKA

[IporpamMa 1Mo XMMHMH Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs, COCTABICHHAs Ha
OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOCHMsSI OCHOBHas oOpa3oBaTelbHas IporpamMma
OCHOBHOTO o0miero ooOpaszoBanus, mnpencraBieHHas B ®I'OC OOO, a Takxke Ha OCHOBE
(benepanbHOi paboueil mporpaMmbl BOCIIMTAHUS M C Y4ETOM KOHLEIIMM IMPENojaBaHus Kypca
npeaMera «XuMus» B 00pazoBaTeabHbIX opranusanusax Poccuiickoit dexepannu .

[TporpaMMa 1o XUMUM JaeT MPEJCTABICHUE O MPEAMETaxX, OOy CTPATETHIO O0yJYeHUS,
BOCIIUTAHUS W Pa3BUTHA OOYdYAIONUXCS B paMKax ydeOHOro TpeaMeTa, YyCTaHABIUBACT
00s13aTeNIbHOE TMPEJAMETHOS COJCpXKaHUe, O0ecIeunBaeT OOCCIeUeHHEe €ro 1o KiaccaM |
CTPYKTYpHUPOBAHHE I10 pa3jiejiaM U TeMaM IPOTrPaMM 110 XUMHUH, OMPEISISIeT KOJTUICCTBEHHBIC 1
Ka4eCTBECHHbBIC XaPAKTEPUCTHKH COACPIKAHUS, PEKOMEHIYEMYIO TIOCIIeIOBATEIIbHOCTh H3Y4YCHUSI.
XUMHS C yI4ETOM MEKIPEIMETHBIX U BHYTPUIIPESIMETHBIX CBSI3CH, JIOTHKA y4eOHOTO IMporiecca,
BO3PACTHBIX KATETOPH OOYYaIOLIMXCs, ONMPEICIISIOT BO3MOYKHOCTH TpEIMETa JIJIsl peain3aiun
TpeOOBaHUSI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTENIbHON MpOrpaMMbl Ha YPOBHE
0a3oBoro obmiero oOpazoBaHus, a Takke TpeOOBaHUSA K pe3yibTaTaM OOY4YeHHMs] XMMHUU Ha
YPOBHE IIeJieH M3y4deHHs MPEJIMETa W OCHOBHBIX BHJIOB Y4eOHOTO Ipoliecca -II03HABATEILHOM
JeSITeIbHOCTH 00YUaIOIIEerocs 0 OCBOCHUIO YY4EOHOTO COJICPIKAHMSL.

3HaHue chayxuTened mupa A (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIETOCs, €ro
IPEJICTAaBICHU O MaTepHalbHOM €IMHCTBE MHpa, IJIaBHAs pOJIb KOTOPOIrO 3aKitodaercs B
bopMUPOBAHUN XUMHH MPEACTABICHUI O B3aUMOIIPEBPALIECHUSIX SHEPTUU U O 3€MHBIX TelaX B
IpUpOJIE, O MYyTAX pelieHus NpoOsIeM, CBI3aHHBIX C Pa3BUTHEM YE€JIOBEUYECTBA —BOM IPUPOJIBI,
SHEPreTUYeCKO, MaTepHaIbHON U OCHOBHOM 0€30M1acHOCTH, MPOOIEMBI 3IPaBOOXPAHEHUSI.

I/I3yquI/Ie XUMUH:

o0OecrieueHre YCIOBUH Il CaMOPA3BUTHUSI M KYJIbTYpbl JIMYHOCTH, €€ oO0mmed Hu
(GYHKIMOHATIBHOTO (OPMUPOBAHUS TPAMOTHOCTH;

BHOCHUT BKJIaZl B HABBIKHW MBIIIIJICHUS U TBOPUYCCKUC CITOCOOHOCTH O6y‘IaIOIJ_[I/IXCH, HaBBIKH1
UX CaMOCTOSITCIIbHOM y‘Ie6HOI71 ACATCIIBHOCTH, BKCICPUMCHTAJIBHBIX W HCCICA0BATCIBCKUX
YMCHI/IP'I, HeO6XO,Z[I/IMBIX KakK B HOBCGHHCBHOﬁ KU3HU, TaK U B HpO(I)CCCHOH&J'ILHOfI ACATCIIBHOCTH;,

3HaKOMCTBO €O Crenu(pUKON HAyYHOTO MBIIIJICHHUS, 3aKJIabIBAIOIIEee OCHOBBI 11€JI0CTHOTO
B3IUIAJa HAa E€QUHCTBO IIPUPOABI M  YEIIOBEKA, SBIAECTCA  OTBETCTBEHHBIM  OTallOM
B Pa3BUTUU €CTECTBEHHO-HAYYHOI rpaMOTHOCTH 00y4YaroIInXCsl;

CO}ICIZCTBHG q)OpMHpOBaHI/IIO ONEHHOCTHOI'O OTHOLICHUSA K €CTCCTBCHHO-HAYYHBIM 3HAHHAM,
K OIpUpoae, K 4CJIOBCKY, BHOCUT CBOM BKJIaJl B AKOJIOTUUYECKOE O6pa3OBaHI/IC OGY‘-I&IOH_[I/IXCH.

O1H HaIllpaBJICHUA B O6y‘-IeHI/II/I XUMHUHU TPUBOIAT K CHCI_II/I(I)I/I‘{CCKOMY COZCPIKaHUTIO
yqe6Hor0 npeamera, KOTOpBIP’I SABJACTCA TMCAArorn4€CKU  aJJaliTUPOBAHHBIM  OTPaAKCHUEM
HallpaBJICHUA HAYKW XUMHUU HA ONIPCACIICHHOM J3TallC €€ pa3BUTHUS.



Kypc xumun Ha ypoBHE 0a30BOro 00I1IETr0o 00pa3oBaHWs, OPUCHTUPOBAHHBIN Ha OCBOCHHUE
00yJaromuMHCs, COOTBETCTBYET CHCTEME I€PBOHAYAIBHBIX TOHATHH XUMHH, OCHOBaM
HEOPpT AHUYECKOU XUMUHU U HCKOTOPLIM BAKHBIM INOHATHUAM OpFaHH‘IeCKOﬁ XUMHUH.

CrpykTypa cojaepkaHusi MPOTrpaMMBbl MO0 XMMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOI'O
JocTtyna K ee u3ydeHuro. CozepkaHue COCTOUT U3 CHCTEM MOHATHH XMMHUYECKHX 3JIEMEHTOB U
CHCTEM BEIIECTB, a TaKXKe MOHATHH XHMHYECKOro pexkuma. ObecrnednBaTh 3TH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHHOW JAEATENBbHOCTBIO 10 IMPHHLUIY IOCIEI0BATEIbHOTO Ppa3BUTHUS
3HaHWUN HA OCHOBE MPEJCTABICHHBIX HA PAa3HbIX YPOBHAX TEOPETUUECKUX OCHOB:

ATOMHO-MOJICKYJIIPHOT'O YYCHH KaK OCHOBBI BCETO €CTCCTBO3HAHUA,

[Tepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHbIE 3aKOHBI XUMUU;

Y4Y€HUA O CTPOCHUHU aTOMa U MCHHHHHCKOﬁ CBsI3U,

[IpencraBienuii 00 3NEKTPOIUTUYECKON JUCCOLMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHNS, OCHOBaHHBIE HAa SMIIMPUYECKH IIOJYYEHHBIX M OCMBICICHHBIX
(akTax, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOIO YPOBHS K mpoueaype, GyHKIMOHHUPOBaHUE
(GyHKIMI 00bSICHEHUS U MPOTHO3UPOBAHUS CBOICTB, CBOMCTB M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHre MporpaMM I0 XHMHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEJICTABICHUNA O
Gu3MYEeCKUX pe3ysbTaTax HAy4YHBIX KapTHH MHpa B JIOTUKE €€ CHUCTEMHOM IPUPOJIBI,
LEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HaHUIO M METOJIaM I03HaHusl B Hayke. M3yueHune xumuu
MPOUCXOJUT C TMPUBJICUYCHUEM 3HAHUWA W3 PAHEE M3YUYEHHBIX HAYYHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorusi. 5-7 knaccel» u «DPu3uKa. 7 Kiaccey.

[Tpy m3yyeHUMM XUMHMM MPOUCXOJAT 3HAHMS OCHOB MEIMIMHCKONW HayKdW Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUUYECKOW MAESITEIbHOCTH YEJIOBEKa M KaKk OJHOW U3
COCTaBJISIOIIMX MUPOBOM KynbTypbl. OCHOBHAs 3aja4ya IMPeJMETa COCTOUT B IOCIIEN0BATEIBHON
cuctemMe (yHJAaMEHTalIbHBIX 3HAHUM — (yHIaMEHTAIbHBIX (DAKTOB, OOBSICHEHWH, TEOPUH U
TEOPHH, JOCTYIHBIX 0000LIEHUH MUPOBO33PEHUYECKOT0 XapaKTepa, I3bIKOBON HAYKH, B OOIEHUH
C TpPaJUMLIMOHHBIMM METOJaMU IIO3HAHUS TPU H3YYEHHUU BEIIECTB M (PyHIAMEHTAIBLHOTO
NPUHIMNA, B Pa3sBUTUU U PA3BUTUM MO3HABATENBHBIX YMEHHH M HMX NPUMEHEHUS. B y4eOHO-
IIO3HABATEJILHON U y4eOHO-HCCIIE0BATENIbCKOM IeATEIbHOCTH, OCBOEHUH MPaBUII OE€3011aCHOTIO
oOpallieHus ¢ BeIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMH XMMHUH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
nproOpenu Takue e, Kak:

—Tpe6yeT HUHTCJUICKTYAJIbHO paSBHTOﬁ JIUNYHOCTH, TOTOBOM K CaM006pa3OBaHI/II-O,
COTPYAHUYICCTBY, CAMOCTOATCIBHOMY THPHUHATUIO pemeHHﬁ, CIIOCOOHOM AallTUPOBATBCA K
6BICTp0 MCHAIOIINMCS YCIIOBHUAM KU3HU,

—KauecTBO  OOy4YeHHMs Ha  CHCTEMaTH4yeckoe NpuoOIleHHne  OoOydJaroImmxcs K
CaMOCTOSITENIbHOM  MTO3HABaTENIbHOM JEATENBHOCTH, CTAHAAPTHBIM METOAMKaM I103HaHUS,
(GbopMUPOBAHUIO HANIPABJIEHHON MOTUBAIIMU U PA3BUTHIO CIIOCOOHOCTEN K XUMUH;



—o0ecnieueHre  yCIIOBUM, BKJIIOUEGHHE OOydeHHss B  oOydeHHe pa3HOOOpa3HOM
ACATCIIbHOCTH, ITO3HAHUA MW CaMOIIO3HAaHHA, KIIFOYCBBLIC HABBIKU (KHIO‘ICBI:IX KOMHCTGHHHﬁ),
00IIIeYeIOBEUECKOE 3HAYCHHUE TS PA3JIMYHBIX BUIOB JICATEIBHOCTH;

—[O/JIEP’KMBAET 00IYI0 (PYHKIIMOHATIBHYIO U €CTECTBEHHO-HAYYHYIO IPAMOTHOCTh, B TOM
YHClie YMEHHUH OOBSICHITh U aHAJTU3UPOBAThH MPOOJIEMbI OKPYKAIOIIET0 MUPA, UCTIOIb3YsI 3HAHUS
U ONBIT, MOJyYCHHbIE NMPHU U3YYCHHH XHMHUH, MPUMEHATh UX NpPHU OOECIeYeHHWH MpoliIeM B
MTOBCEHEBHOM KU3HU U TPYJAOBOU J1€ATEIbHOCTH;

—OTHOILIEHHE K Yy4YallUMCA TyMaHUCTUYECKUX OTHOILUEHUN, IOHUMaHUE LEHHOCTEH,
HAyYHBIX 3HAHUU Ui pa3pabOTKU SKOJIOTMUYECKUX MPUHIUIIOB MOBEIEHUS B OBITY U TPYIOBOM
JESITEIBHOCTH B LIEJISIX COXPAHEHUSI UX 370POBbs U OKPYXKarOIIe IPUPOAHON Cpebl;

— pa3BUTHE MOTHBAllUM K OOYYCHHIO, CIIOCOOHOCTE K CAMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE (POpMHpPOBaHUS OOIIEYEIIOBEYECKUX LIEHHOCTEH, MOJArOTOBKU K
0CO3HAaHHOMY BBIOOPY IPOGMIIS U HATPABICHHOCTH AabHEHIET0 00yueHUsI.

OO01ee KOJIMYECTBO YaCOB, OTBEACHHOE JJI M3yYEHUs XMMHMM Ha YPOBHE HA4aJbHOTO

obmero oOpa3zoBanus, coctaBiseT 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B Henenw), B 9
Kyacce — 68 yacoB (2 yaca B HEJENIO).

COJEPXAHHNE OBYYEHUA

8 KJIACC

HepBOHaqa.}Ibele XUMHUYECCKHUEC NTOHATHUSA

[Ipenmer xumuu. Posib XuMHUM B KM3HM 4YE€JIOBEKa. XMMHUSI B CHCTEME Hayk. Tena u
BellecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHHME BemecTB. [Ipemnoxkenune o
MeTOJIaX MO3HaHUs B XUMUU. YucTeie BelecTBa U cMecu. CriocoObl pa3ieleHus cMecei.

ATOMBI u MOJICKYIJIBI. XHUMHUYECKHUE sieMeHThl. CHMBOJIBI QJICMCHTApPHBIX
DJICMCHTOB. HpOCTBIC " CJIOXKXHBIC BECIICCTBA. ATOMHO'MOJ’ICK}’J’IHpHOC YUCHUC.

Xumuyeckass — Qopmyina. BaleHTHOCTP ~ aTOMOB ~ XMMMYECKHX  3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENIBHAA aTOMHas Macca. OTHOCHTEIbHAS MOJIEKYJIApHAs
Macca. MaccoBas 0J11 XUMHUYECKOIO JJIEMEHTA B COCIUHECHUSX.

KonuuectBo BemiectBa. Mosib. MossipHast macca. B3auMocBsi3b  KOJIMYECTBAa, Macchl U
YuCia CTPYKTYPHBIX BeecTB. Pacy€Trl 1o ¢hopmynam pe3ybTaToB pe3yabTaToOB.



®u3nyecKue W MEXaHUYECKHE SBJICHUSA. XMMUYECKas peakius U €€ MPHU3HAKU. 3aKOH
COXpaHEHUsSI MacC BeIIecTB. XUMHYEeCKHue YypaBHeHMs. Knmaccudukamuss SKOHOMHUYECKOTO
BO3/JCICTBUS (COEIMHEHUS, Pa3JI0KEHNUs, 3aMEHbI, 0OOMEHA).

Xumuueckuii IKcnepumenm

3HAKOMCTBO C XMMHYECKOW IMOCY/IOH, TpaauIMOHHBIE pabOThl B Ja00OpaTOpUU U MPHEMBI
oOpatieHus ¢ 1a0opaTOpHBIM O0OpPYIOBAaHHMEM, HM3YYEHUE U ONUCAHHE (PU3UUYECKHUX CBOMICTB
00pa3IoB HEOPraHWMYECKHX BEIECTB, HAOIIOACHUE 3a (pu3MyYecKMMH BemiecTBaMH (TUIABJICHUE
BOCKa, TasHUE JIbJja, PAacTHpaHHe caxapa B CTYyNKe, KUIEHHE M KOHIEHCALUs BOAbI) M
XUMUYECKMMM  BelleCcTBaMM  (FOPEHME  CBEYM, IPOKAJMBAHUE  MEIHOM  IIPOBOJIOKH,
B3aUMOJICIICTBME MeNa € KUCIOTOM) HaOmoJeHue, HaOJII0JEHHE M ONMCAHUE IPU3HAKOB
IIPOTEKaHUsl BO3AEHCTBUS (pa3iioKEeHHE caxapa, B3aUMOJCHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM
Oapusi, pasznoxkenue ruapokcuna Meau (II) mpm HarpeBaHuu, B3aMMOJAEHCTBHE >Kejle3a C
pactBopom TBepaoit memu (1)), cmocod wu3ydeHHs pa3feiCHHUS CMECCH: C MarHUTOM,
(GwIbTpOBaHMEM, BBIIAPUBAHUEM, IUCTWUIALMEH, XpoMaTorpadueil, NpoBeIEHUEM OUYUCTKU
[IOBapEHHOM cojiM, HaONIOJEHHEM M ONHCAHMEM pE3yJbTaTOB IPOBEJCHHS  OIBITA,
WITIOCTPUPYIOILET0 3aKOH COXPAaHEHHs Macc, CO3/1aHus MOZEIeH MOJIeKyJl (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue nmpeacTaBuTe/ I HEOPraHUYECKHX BElIECTB

Bosnyx — cmech rasza. CoctaB Bo3ayxa. Kuciopox — 25eMEHT U HIpocTOe
BelecTBo. Haxoxkenue kucnopoaa B npupoje, Gu3ndeckue 1 XMMUUECKHe CBOWCTBA (peakiuu
ropenust). Okeugpl. [Ipumenenue kucinopoaa. CriocoObl OTYUESHUST KUCIOPOIa B JIA0OOPATOPHUSIX
U Ha mpowusBojacTBe. KpyroBopor kucimopona B mpupojae. O30H — aioTpornHass MOAU(pUKAIUs
KHCIIOpO/1a.

TermnoBoit 3(pPeKT XMMHUYECKOTO COCTOSHUS, TEPMOXMMHUYECKHE YpPAaBHEHHS, IK30- H
SHIOTEPMHUUYECKHUE COCTOSHUA. TOIIMBO: Yroiab M MeETaH. 3arpsA3HEHUE BO3/JyXa, CTEIEHb
apHUKOBOTO 3(dexTa, pa3pymeHre 030HOBOTO CIIOSI.

Bomopon — snmemeHT u mpoctoe BemiecTBO. Haxoxxnenue BenmkoOputanuu B TPHUPOJIE,
(bu3NYECKUX U XMMHUYECKHUX CBOMCTBAX, MPUMEHEHHH, criocoOax nmonmydeHus. Kucinotel u conu.

Momnsipabiii 00beM raza. Pacuérsl mo XuMUYECKUM YpaBHEHUSM.

®usnueckue cBoWcTBa BOJAbL. Boma kak pactBoputens. PacTtBopbl. HacklieHHbIE 1
HEHACBIIICHHBIE PAcTBOPBI. PacTBOpUMOCTL BewiecTB B BOAE. MaccoBass 10Js BELIECTBA B
pacTBope. XuMHUYeCKHUe cBoWcTBa BOJbl. OcHOBaHUS. Poib pacTBOPOB B NMPHUPOAE M B KU3HU
yenoBeka. KpyroBopor BoApl B NpHUpoAe. 3arpsi3HEHUE OKpyXkarouled cpenael Boxa. OxpaHa u
OYHCTKA BOJBI.

Knaccudukanust Heopranuueckux coenuHeHuil. Oxcunpl. Knaccudukamnuss  OKCHIOB:
oJieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenkiarypa
oKkcu10B. DU3NYeCcKre U XUMHUECKHUE CBOMCTBA OKCUIOB. [lomydeHne OKCHIOB.

OcnoBanus. Knaccudukanus OCHOBAaHUM: mEN0Yn u HepelaeMble
ocHoBaHus. HomeHKkaTypa ocHOBaHUM. OCHOBaHbI ¢buznueckue u XUMHYECKHE
cBoricTBa. [lonydenue ocHOBaHMIA.

Kucnotsl. Knaccudpukamust kucnor. Homenknarypa kucnor. @u3ndeckue U XUMHUYECKUE
cBoiicTBa kucHoT. P akruBHoctn metamuioB H. H. bekerosa. [lonyuenne kucimoTsl.



Conu. Homenkiarypa codseil. dusznueckue m XUMHUYECKHE cBoicTBa cousd. [lomyuenne
COJIEH.

I'eneTmueckas CBI3b MECXKIY KilaCcCaMH HECOPraHU4CCKUX COCHHHGHHﬁ.
Xumuueckuii IKcnepumenm

Ka4eCTBEHHOE OIIPEJCJIEHUE COJEpKaHUs KHUCIopoJa B BO3JyXe, IOJIydyeHHe, coop,
pacrio3HaBaHME W HU3y4YEHHE CBOMCTB KMCIOPOZA, HAOIIOJCHHE B3aMMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM M YCJIOBHI BO3HMKHOBEHHUS U IOBBIIIEHUS TOpPEeHMs (M0OXkapa), 0O3HAKOMIIEHUE C
BbIOOpKAMHU OKCHJIOB U OIMCAHUE UX CBOWCTB, IOJy4eHHE, COOp, paclO3HABAHUE U U3Yy4YEHHUE
CBOWCTB OKCHIOB (ropeHue), B3aumojeictBus BemukoOpuranuu c¢ okcugom wmeau (1)
(BO3MOKHO MCII0JIb30BAaHME BMJICOMATEpUAIOB), HAOIIOeHHE 00pa3l0oB BEUIECTB, BXOJALIUX B
cocraB 1 Monb, HCCIEAOBAaHHWE pACTBOPEHHUS BEUIECTB C Pa3jIMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON TEMIEPATypOd [OJIeH pacTBOPEHUS BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTa/ulaMM (HaTpueM M KajablueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HMCCIIe0BaHUE OOpa3l0B HEOPraHMYECKUX BEILIECTB pa3IM4Hble KIACCHI,
HaOJII0/IEHUE 32 U3MEHEHUEM OKPACKH MHAMKATOPOB B pAaCTBOpaxX KUCJOT U LIEN0YeH, U3yuyeHue
B3auMojieiictBua okcuna menu (1) ¢ pacTBopoM cepHOM KHCIOTBI, KMCIOT C METallJaMH,
ObICTpas HEWTpalu3aLus, I0Jy4eHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METaljia
JpPYTMM M3 pacTBOpa TBEPIOIO BEIIECTBA, PELIEHUE 3KCIEPUMEHTAIBHBIX 3alad M0 TEME «
Baxxneiimme Kiaccbl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoauyecknit  3akoH u  llepuogmyeckas  cucreMa 1m0 3JIeMEHTaM
. . MenpaeneeBa. CTpoenue aTOMOB. XUMHYecKas ¢BsI3b. OKHCINTEIBHO-
BOCCTAHOBHUTEJIbHbIEC COCTOSIHUSA

[lepBbie MepHl IO OpraHU3AIMU MHUIIEBBIX AJIEMEHTOB. [Ipenoxkenne o rpynme CXOaHbIX
9JIEMEHTOB  (IEJNIOYHBIE M IIEJOYHO3EMENbHBIE  METa/UIbl,  TaJOreHbl,  HHEPTHBIC
raspl). DIEMEHTBI, CoepKalie aM(pOTEpPHbIE OKCUIBI U THIPOKCHU/IBI.

Ilepunonnueckuit 3akoH. llepnoanueckas cucrema yIIpaBICHUS JJIEMEHTaMU
. . MenneneeBa. KoporkonepuoHas u anuHHonepuoaHas Gopmsl Ileproanueckoil cuctemsl
ocHOBHBIX  3seMeHTOB  [I. 1. Menneneesa. Ilepuonst  u  rpynnbl. DU3HYECKUN  CMBICI
IIOCJIE0BATENBHOIO HOMEPA, HOMEPOB NIEPUOOB U IPYIIIIBI JJIEMEHTOB.

Crpoenue aromoB. CoctaB  atoMHbIX  sanep. M3oronsl. DnekTpoHsl. CTPOUTENHCTBO
AJIEKTPOHHOTO 00oj0Yka atoMoB mepBbIXx 20 osnemeHToB [lepuoanyeckoil  cuCTEMbI
. . MenneneeBa. XapakTepUCTUKA XMMHYECKOIO JJIEMEHTa MO €ro MOJIOKEHUI0 B
nepuoanueckon cucreMe . M. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUSA paanyCa aTOMOB 3JICMCHTAPHBIX 3JIEMCHTOB, MECTAJINIMYCCKUX
1 HEMETAJUINYECKUX CBOMCTB 110 rpymmnamM 1 nepuogam.

3HaueHHE MEePUOJIMYECKOr0 3aKOHA U MEPHOJUYECKON CHCTEMbl SIBISIOTCS 3JE€MEHTaMU
pa3BUTHS HAyKu U npakTuku. [[. . MeHnneneeB — yd4€HbIN U TpakIaHUH.

Xumuyeckas cBs3b. KoBasieHTHas (monsipHas u HETOJISIPHAS )
CBSI3b. DIIEKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. loHHAas CBA3b.

CremncHb okucaeHus. OKHCINTEIIFHO-BOCCTAHOBUTEIIBHEIC COCTOsSIHHA. HpOHCCCLI
OKHUCJICHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm

U3y4eHHE OOpa3IOB BEIICCTB METAIIOB W HEMETAUIOB, B3aUMOJICHCTBUE THIAPOKCHIA
IIMHKa C pacTBOpaMH KHCJIOT M IMICJIOYel, IPOBEJACHUE OIBITOB, WLIOCTPHPYIOIIHUX
BO3HUKHOBEHHE OKHCIUTEIILHO-BOCCTAHOBUTEILHBIX SIBJICHHNA (TOPEHUE, PEXKHUM Pa3IOKEHUS,
COCTMHCHMS ).

Mesricnpeomemmnle ceazu

Peanmaunﬂ MCKITPECAMETHBIX CBsA3CH IIpru U3YYCHHUHN XHUMUU B 8 kmacce OCYIICCTBIIACTCA
IMOCpEACTBOM  HMCIIOJIB30BaHHMA KAaK CCTCCTBCHHO-HAYUYHBIX HOHHTI/Iﬁ, TaKk H HOHHTI/Iﬁ,
ABJIAOIUXCA CUCTCMHBIMUA JJIA JICTKUX BCHICCTB CCTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIC TMOHSATHS: HAy4HbIE (DaKThI, THUIIOTE3a, TEOPHS, 3aKOH,
aHaJun3, CHUHTE3, knaccudukanus, MEPUOUYHOCTb, HaO0JII0ICHHE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIBI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, CPEIHUN 3aps]l, BEUIECTBO, T€I0, 00bEM, arperaTHOe COCTOSHUE
BEIECTBA, ra3, GU3NUYECKas BEIMUMHA, BEIMYMHA H3MEPEHHUS, KOCMOC, TTaHeTa, 3B&3/1b1, ColHIe

buonorus: ¢porocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MOIE3HBIC HCKOITAEMbIE, TOPHBIC MTOPOJIBI, TTOJIC3HBIE
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BelecTBo U XUMHYecKasi peaxkuust

Ilepunonnueckuit 3akoH. llepnoanueckas cucrema yIIpaBICHUS JJIEMEHTaMU
. . MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTb B CBOMCTBE pPACKpPBITHS 3JIEMEHTOB
NEPBBIX TPEX MEPUOIOB, KalIus, IPEBPALLECHUN U UX COCAUHEHUN B COOTBETCTBUU C MOJIOKEHUEM
2J1eMEeHTOB B lleproanyeckoi cucteMe U NOCTPOEHUN UX aTOMOB.

CTpOGHI/IC B€OICCTB: BUJABI XHUMHYCCKHX cBs3eil. Turbl KPUCTATIIIMICCKUX peHIéTOK,
XApaKTCPU3YIOIIUC CBOMCTBA BCIICCTB IO TUITY KpI/ICTaJ'IJ'II/I‘-ICCKOf/'I pCI_HéTKI/I U BULY XUMHYECKOU
CBsI3H.

Knaccudukanmss m HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XMMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPTraHUYECKHUX COECIUHEHUN, TE€HETHYECKast
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccugukaius Bo3aeiicTBUsl BCIEACTBUE PA3IMYHBIX HNPUYMH (IO MPUYMHE M COCTaBy,
BO3HUKAIOIIEMY B SBJICHUSX, MO TEMJIOBOMY 3((]eKTy, Mo MNPUYMHE CTENEHU OKHUCICHUS



XUMHUYECKHX DJIEMEHTOB, MO OOPAaTUMOCTH, IO TMOCIEI0BATEIILHOMY KaTaau3aTtopy). DK30- U
JHJIOTEPMUUYECKUE COCTOSHUS, TEPMOXUMUYECKUE YPABHEHHUS.

[Ipennoxenne o pexumMe -HSKOHOMHUYECKOTO pexkuMma. [lonstue o006 oOpatumbix U
HEOOpaTUMBIX MUIIEBBIX  peakuusx. [IpeayioxkeHne O TOMOTEHHBIX U TIe€TEepPOreHHBIX
peaknusix. [Ipennoxxenue o karanuze. [Ipeayokenne o XuMudeckoM paBHOBecHH. DaKTOPHI,
BIIUSIONINE HA CKOPOCTh IKOHOMHYECKOTO COCTOSIHUSL U MOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKI/ICHI/ITCHLHO'BOCCTaHOBI/ITeHBHbIG COCTOsIHHUA, SHGKTpOHHBIfI 6aﬂch, OKHUCIHUTCIBbHO-
BOCCTAHOBUTEJILHBIE cocrostaust. CocTaBlieHUE METOAUYECKHUX OKHUCJIUTEIIBHO-
BOCCTAHOBUTEJILHBIX METOJ0B C UCHOJIb30BaHUEM MeToAa Oananca OanaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOLUALIMU. DJIEKTPOJIUTBl U HEUEKTposnThl. KaTnonsl,
AQHUOHBI. MeXaHU3M JUCCOLMALMU BEILIECTB C PA3JIMYHBIMM XUMHUYECKUMU CBs3sMU. CTENEeHb
nucconranuu. CUIIbHBIE U CI1a0ble 3JIEKTPOJIUTHI.

Peakiun wnoHHOrOo oOMeHa. YCIOBUS TNPOTEKAHUS HMOHHOIO OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEeHMs. CBOICTBA KHUCIOT, OCHOBAaHUN M COJIEH B CYILECTBYIOIIMX
INEKTPOIMTUYECKUX Jucconuanusax. KauectBennele cocrostHMs Ha WOHBL IIpemioxenue o
TUAPOJIN3E COJIH.

Xumuueckuii IKCnepumenm .

o0cienoBaHUE C MOJAEISMU KPHUCTAUIMYECKUX PEUIETOK HEOPraHWYECKUX BEIIECTB -
METAJUIOB M HeMeTauioB (rpaduTra W anmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHMHYECKOTO PpEeXHMa OT BO3JEHCTBUS DPA3IUUHBIX
(akTOpOB, UCCIIENOBAaHKUE IEKTPOIIPOBOJAHOCTU PACTBOPOB BEILECTB, POLIECCOB JUCCOLHALNN
KUCIIOT, LIesIoueil U coseil (BO3MOKHO MCIOIb30BaHUE BUIEO MAaTepUalIbl), IPOBEICHUE ONBITOB,
WITIOCTPUPYIOIIUX MPU3HAKK MPOTEKAHHUsI HOHHOTO 0OMeHa (00pa3oBaHUE OCAJIKH, BBIIEICHUE
raza, oOpa3oBaHHE BOJbl), OMNBITHI, WUIOCTPUPYIOIIME TMPU3HAKA  OKHCIMTEIbHO-
BOCCTAHOBUTENIBHBIX MPOLECCOB (TOpeHue, PexxuM pasiiokeHus, COeIUHEHMsI), paclio3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOILBIO KAauyeCTBEHHBIX 3apsoB HA MOHBI, pEIICHUE
HKCIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/jibl U UX COeIMHEHUA

OO01mure XapakTepUCTUKH TranoreHoB. OCOOEHHOCTH COXPAaHEHHUs aTOMOB, XapaKTEpHbIE
crenieHd  okucineHus. CtpoeHne M (QU3MUECKHE  CBOMCTBA  HPOCTHIX  BELIECTB  —
rajJloreHoB. XMMUYECKHe CBOMCTBA TIO0 THITy XJiopa (B3auMOJEWCTBHE C METaJIaMH,
HeMeTallaMM,  Ienoyamu). XsopBojaopoa. ConsiHast ~ KUCJIOTAa,  XMMHUYECKHE  CBOMCTBa,
NoJIydeHue,  IpuMmeHeHue. JleictBue  xjgopa M XJIOPOBOJAOPOAA  HAa  OPraHu3M
yejoBeKa. BakHel1ne XJI0pH/Ibl U MX HAXO0XKIEHUE B IPUPO/IE.

Obmas xapaktepuctuka 31eMeHToB VI A-rpymmbl. OCOOEHHOCTH COXpaHEHUs aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne M (U3MYEeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJT U Cepbl. AJUIOTPONHbIE MOAU(MUKALMK KHUCIOpOJia M Cepbl. XUMUYECKHE CBOMCTBA
ceprl. CepoBOJIOpOJ, CTpOeHME, (U3MYECKHMe M XUMHUYecKue cBoicTBa. OKCHIBI  Cephl
MPEJICTaBISIIOT €000 KuCIOTHbIE OKcHbl. CepHas KHUCIOTa, (U3NYECKUE U XHUMHUYECKHE
cBoiicTBa (00IIME MPEJACTaBUTENN KJIacca KUCIOT U O0COObIe CBOMCTBA). XUMUYECKUE SBICHHUS,
BKJIIOUEHUE B OCHOBY MPOMBIIIJIEHHOTO IMOJTY4YeHHs] CEpHOM KHCIOTHI. [IpuMenenue cepHoit
kucinoThl. CoaM CepHOM KHUCIIOTHI, paBHas peakius Ha cyibhaT-uoH. HaxoxaeHnue cepbl U UX



COCIMHEHUHN B Ipupoje. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl COCAMHEHUSMU CEpPbI
(KMCIIOTHBIE 10°KIH, 3arPsA3HEHUE BO3IyXa U BOJJIOEMOB), KaK €ro Npel0TBPaTHUTh.

OOmast xapaktepuctuka 3eMeHTOB V A-rpymrbl. OCOOCHHOCTH COXPAaHEHUS aTOMOB,
XapakTepHBbIE CTEMEHU OKHUCICHHs. A30T pacHpOCTpaHAeTCs B HOpUpoe, (DU3HUECKUMH H
XUMHYECKHMMH CBolicTBamu. KpyroBopor aszora B mpupojae. AMMHAK, ero (U3NYecKHe WU
XUMHUYECKHE CBOICTBa, moiydyeHne W npuMeHenue. Comu amMmuaka, uX (QU3HUECKUE W
XMMHUYECKHE CBOWCTBa, INpHMeHeHHe. KauecTBeHHass peakiys Ha HOHBI aMMHaka. A30THas
KHCJIOTa, €€ MOJy4YyeHHe, (PU3UYeCKne M XMMUYECKHe CBOWCTBa (0OIIME Kak MpeACTaBUTENN
KJjlacca KUCIIOT W OTJIMYUTEIbHBIE CBOMCTBA). MCIONBb30BaHHE HUTPATOB U COJIM aMMHaKa B
KayecTBE MHHEPAIBHBIX  yHOOpeHH. XMMHUECKOE 3arpsa3HEHHE OKpYKalomeH  Cpessl
COCIMHEHUSIMH a30Ta (KUCIIOTHBIC JOXK/H, 3arps3HEHUE BO3lyXa, MOYBBI U BOg0EMOB). Docdop,
ajoTponHble Mogudukanuu docdopa, Gusndeckre u xumuueckue cBoiictBa. Oxcua docdopa
(V) u pochopnast kuciora, pu3HuecKre U XUMUIESCKUE CBOMCTBA, MonydeHue. Mcrnonp3oBanue
¢dochaToB B kKauecTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrtepuctuka 31eMeHTOB |V A-rpymmbl. OCOOEHHOCTH COXpaHEHHsI aTOMOB,
XapaKTepHbIE CTEMCHH OKUCIICHUS. YTIIEPO, aJUIOTPONHbIe MOIU(DUKAIIMY, PACTIPOCTPAHEHUE B
npupoje, (u3NYecKHue M XUMHYECKHE CBOWCTBa. AncopOuus. KpyroBopor BBIIOTHSETCS B
npupone. Okcuapl XJiopa, UX (QU3NYECKHe M XHUMUYECKHE CBOWMCTBA, JCHCTBHE HA >KUBBIC
OpPTraHu3MBbI, TOJIyY€HHE M TPUMEHEHHUE. DKOJOTHYECKHe MPOOIEMbI, CBSI3aHHBIE C OKCHIOM
Bo3ayxa ( 1V ), rumore3a riobalbHOTO MOTEIUICHUST KIMMaTa, MapHUKOBBIA 3PQeKT. YronpHas
KACIOTAa W €€ CONM, HX (HU3MUeCKue U XUMHYECKHE CBOWCTBA, IOJy4YeHHE U
npuMmeHenue. KadecTBeHHas peakiusi Ha kapOoHAT-uOHBI. Vcronb3oBaHHe KapOOHATOB B OBITY,
MeIUIIHE, TPOMBIIIICHHOCTH U CEITHCKOM XO035HCTBE.

[TepBoHaYabHBIC MTOHATHUS 00 U3MEPSEMBIX BEIICCTBAX, KAK O COCTUHEHHSIX OKPYKAIOIICH
cpenbl (MeTaH, 3TaH, 3TUJICH, allETUJICH, ATAHOJI, TIIUIEPHH, YKCyCcHas Kuciota). [IpupoaHsie
UCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHI HX MepepadOTKu
(beH3uH), WX poiib B OBITY W NPOMBIIUICHHOCTH. [IpeaioxkeHrne o >KU3HEHHO BaXKHBIX
BEIECTBAaX: JKUpax, OeiKkax, yriaeBoJax — M HUX pPOJHM B JKU3HM YeloBeka. MaTepuanbHOE
€IMHCTBO ¥ HEOPTAaHUYECKUE COCTUHECHHS.

Kpemuuii, ero  ¢usmueckue W  XUMHYECKHE  CBOWCTBA,  MOJY4YEHHE WU
npuMeHeHue. CoefMHeHUsT KpeMHUs B mpupoze. OOue npenctaBieHUss 00 OKCHIIE KPEMHHUS
(IV) wu kpemnumeBod  kucinore. CHIMKAThl, WX  HCHOJB30BaHME B  OBITY, B
IPOMBIIIJICHHOCTU. BakHel1Ine cTpouTeabHbIE MaTepHalIbl: KEpaMHUKa, CTEKJIO, IIEeMEHT, OETOH,
xene300eToH. [IpobieMbl  6€30macHOr0  MCHOJB30BAaHUSl  CTPOMTENBHBIX MaTepualoB B
MIOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm

UCCIIeJIOBaHNE O00pa3lloB HEOPraHWYECKUX BELIECTB, CBOWCTB COJSHOM KHUCIIOTHI,
MPOBEJICHNE KAa4YeCTBEHHBIX COCTUHEHHI Ha XJIOPUI-UOHBI M HaONIOJICEHHE 3a TpU3HAKAMHU HX
MPOTEKAHUs, SKCTIEPUMEHTHI, OTPAKEHNE (PU3NUECKUX U XUMUYECKUX CBONCTB TAJIOTEHOB M MX
COeMHEHUN (BO3MOXHO HCIOJIB30BaHNE BHUJEOMATEPHUATIOB), O3HAKOMIJICHHE C oOpa3iamu
XJIOPUI0B (TaJOTEHUIOB), O3HAKOMJIEHHE C O0pa3llaMH. Cepbl U UX COEAMHEHUSMU (BO3MOXKHO
WCIIONIb30BaHNE BUEOMATEPHUANOB), HAONIOJIEHHWE 3a MPOILecCOM OOYIIMBaHHUS caxapa Mo
JIEUCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3YYEHHE SKCIUTyaTalldMOHHBIX CBONCTB
pa30aBICHHON CEpHON KHCIOTHI, MPOBEJICHHE KAaYECTBEHHOTO pPEXHUMa Ha CylbpaT-UOH H
HaOJII0/IeHNe TMPHU3HAKOB €€ MpPOTEeKaHus, HaOio/eHue ¢ (U3NYECKUMHU CBOWCTBAMHU a30Ta,
dochopa u WX coeAMHEHHN. (BO3MOXKHO HCIOJIB30BaHME BHUICOMATEPUATIOB), BBIOOpKAMH



a30THBIX U (POCOPHBIX yHOOpeHHi, MmoaydeHue, cOop, pacro3HaBaHUE U HU3YYEHUE CBOWCTB
aMMUaKa,lTpoBe/ICHHE OTICHbHBIX OSTAallOB HA HMOH aMMOHHUS M ¢ocdar-moHa M HU3ydYCHUE
IIPU3HAKOB UX IPOTEKaHMs, B3aUMOJCUCTBUSA KOHIICHTPUPOBAHHON a30THOM KHMCIIOTBI C MEABIO
(BO3MOKHO HCIIOJIB30BAHNE BHICOMATEPUAIIOB), U3yYEHUE MOJETICH KPUCTAIIMYECKUX PEHIETOK
anMasa, rpadura, QymiepeHa, MpoBeIeHUE MPOLEAYPhl aICOPOIHH PACTBOPOB ITHX BEIIECTB
aKTHUBUPOBAaHHBIM yITEM M HWCTOYHHKOM TIPOTHBOrasa, IIOJydeHHe, cOOp, H3ydeHHe,
pacrio3HaBaHME M OINPENEICHUE CBOICTB YIVIEKHCIOrO Ta3a, IMPOBEACHHE KaueCTBEHHBIX
BBIOPOCOB KapOOHATa U CHIIMKAT-HOHOB U W3YyYCHHE MTPU3HAKOB MX NMPOTEKAHUs, O3HAKOMIICHHUE
C TPOW3BOACTBOM CWJIMKATHOW TPOJYKIMHU, PEIICHHE AKCIEPUMEHTANbHBIX 3a/ad MO TeMe
«BaxHelmme HEMETAUTBI U WX COCIUHEHHS».M3YYCHHE MOJEIEH KPHUCTAJUIMYECKUX PEHIETOK
anMaza, rpaduTa, QyuiepeHa, O3HAKOMIIGHME C  ajcopOmmell pacTBOPOB  BEIIECTB
aKTMBUPOBAaHHBIM YINIEM M METOAOM IIPOTHBOTA3a, IIOJydeHHe, cOOp, pacro3HaBaHUE |
U3y4eHHE CBOMCTB YIJIEKUCIOTO Ta3a, IPOBEACHHWE KAayeCTBEHHBIX YIJICBOJOPOJOB Ha
KapOOHAThl W CHJIMKAT-MOHBl M HW3y4YCHHE IPHU3HAKOB HX IPOTEKAHUS, O3HAKOMIICHHE C
IPOM3BOJICTBO CHWJIMKATHOM TPOJYKIMH, PEHIEHWE OHKCIEPUMEHTANBHBIX 3a7ad IO TeMe
«BaxHeimme HEMETAUIBI U UX COCIUHEHHS».M3YUYCHHE MOJAENeH KPHUCTALIMYECKUX PEIIETOK
anMasa, rpadura, QyiepeHa, O3HAKOMJIGHHE C  ajcopOIMeil pacTBOpPOB  BEIIECTB
aKTMBHPOBAaHHBIM YIJIEM M METOAOM IIPOTHBOTA3a, IIOJydeHHe, cOOp, pacro3HaBaHUE WU
U3y4eHHE CBOMCTB YIJIEKUCIOTO Tasa, MPOBEICHUE KAYECTBEHHBIX YIJIIEBOAOPOAOB Ha
KapOOHAThl W CHJIMKAT-MOHBl M HW3y4YCHHE TIPH3HAKOB HX IPOTEKAaHUS, O3HAKOMIICHHE C
IPOM3BOJICTBO CHWJIMKATHOW TPOJYKIMH, PEHIEHWE OHKCIEPUMEHTANBHBIX 3a7ad M0 TeMe
«BaxHelmme HeMeTaUTbl U UX COEIWHEHUS».03HAKOMJICHHE C TPOU3BOJICTBOM CHIIMKATHOM
NPOAYKIMH, PEIICHHE SKCIEPUMEHTAIBHBIX 33Jad 1o TeMe «BakHeimme HeMmeTamisl U X
COC/IMHEHUS».03HAKOMJICHHE  C  MPOM3BOJCTBOM  CHJIMKAaTHOW  NPOAYKLIUH,  pELICHHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHel e HeMeTaIuIbl M UX COSTUHEHUSY.

MeTajibl M UX COeAMHEHUS

OO01as xapakTepuCTHKa 3JIEMEHTOB J{. — MaTepuasibl Ha OCHOBAaHUM MX PACIIOIIOXKEHUS B
[Tepuonuueckoit cucreme snementoB JI. . MenaeneeBa u HanpsbkeHue atomoB. CTpoeHHe
MeTauoB. MeTamndeckas CBSI3b u MeTaJlITn4ecKast KpHUCTaITHIeCcKast
peméTka. DIeKTPOXUMHUECKUI sl HalpsDKEHHBIX MeTalioB. PU3MUECKue W XUMHYECKHE
cBoiictBa MertayuioB. O0mue crnocodbl mojydyeHus MeTamioB. [IpeasioxkeHne Mo PpPeMOHTY
OCHOBHBIX MAaTEepUaJIOB, CIOCOOBI 3aIIUTBl HUX OT HoBpexaeHus. CrutaBbl (CTajlb, YYTYH,
JIOPaJIIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[[lenmounble MeTayuibl: TMOJOKEeHHE B [lepronnyueckoi CHCTEME OCHOBHBIX JJIEMEHTOB
. . MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXIeHHUE B npupoie. Puznueckne U XUMUYECKHE
CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCHUIBI HaTpus U Kanus. [I[puMenenue
IISJIOYHBIX METAJIJIOB U UX COC}IHHGHHﬁ.

[[{eroyHO3eMeENBbHBIE METAUIBI MAarHWM W KalbUWM: ToOJIOKeHWe B Ilepumonnueckon
CHCTEME C UCIOab30BaHueM aeMeHToB Jl. 1. MenneneeBa, cTpoeHUE X aTOMOB, HAXO0XKIEHNUE B
npupone. Puznueckne U XUMUYECKHE CBOMCTBA MarHusi M sIBJICHUS. BaxHeine coearuHEeHUs
(oxcun, ruapokcu, conn). JKECTKOCTh BOJIBI U CITOCOOBI €€ OrpaHuYCHHS.

AIOMUHUI: TIOJOXKEHHE B Mepuoandeckoil cucreme sneMeHToB J[. . Menneneena,
CTPOEHHE aToMa, HaXOXKJeHue B npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MOBEPTatOTCs
BO3JIeHCTBHIIO. AM(OTEpHBIE CBOWCTBA OKCH/IA U THAPOKCH A BIIUSIOT.

JKene3o: mosnoxkeHne B nepuonueckoi cucreme snemMentoB . . MenneneeBa, cTpoeHue
aToma, HaxoXJeHue B mpupoje. Puznueckue M XUMUUYECKHE CBOMCTBa »xene3a. OKCUbI,



TUAPOKCUABI U TBepabie BemiectBa skeneza (1) m xemesa (I11), ux cocras, cBoiicTBa u
MOJTyYCHHE.

Xumuueckuii IKCnepumenm

O3HAKOMJICHHE C OOpa3laMH METAUIOB M CIUIaBOB, MX (PU3WYECKUMH MPOSBICHUSMHU,
UCCIIEJOBAaHME  pE3YJIbTaTOB  KPUCTAJUIOB  METAJJIOB  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), B3aUMOJIEUCTBUE OKCHUIOB METAUIOB M HATPUS C BOAOH (BO3MOXKHO
MCII0JIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEJOBAaHUE CBOMCTB KECTKOW BOJbI, IIPOLIECCA TOPEHUS
JKeye3a B KUCIOpoje (BO3MOXHO HCIOJIb30BAaHHE BUIEOMATEPHUATIOB) , MPHU3HAKU MPOTEKAHUs
KAueCTBEHHBIX Pa3psIOB HA WMOHBI: MarHusi, UCTOYHHMKH, BKIIIOYAIOT, LMHKA, xene3a (1) u
xkenesa (1), menu (11), HaGmroieHne U onMcaHue MPOIIECCOB TOPEHUS HOHAMH HATPHS, KaJIUS
U HMCTOYHHKOB (BO3MOXXHO HCIOJIB30BAHME BHJICOMATEPUAIIOB), HCCIeNOBaHHE aMm(oTepHbIe
CBOICTBa THJIPOKCHJA BO3ACUCTBYIOT M THUIPOKCHJA ILIMHKA, PEUICHHE HSKCIEPUMEHTaJIbHBIX
3a7a4 1o teme «BaxkHenme MEeTaJlIbl U UX COCAMHEHU Y.

XuMHus M OKpYyKaoLias cpeaa

BeH.IeCTBa W MaTCpualibl B HOBCGHHGBHOﬁ J)KU3HHU 4eloBeka. be3onacHoe HCIoIb30BaHUE
B€IICCTB U BO3I[€I>1CTBH€ B 6I)ITy. HepBaﬂ ImoMouib IMpr OKorax u OTpPaBJICHUAX.

XUMHYECKOE 3arpsi3sHEHUE OKPYXKaIolleh cpenbl (MmpeaeabHas JOMyCTUMas KOHIICHTPALUS
BeniecTs, qainee — [1/IK). Ponp XxuMuu B penieHuu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuit yIkcnepumenm:
n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).
Meswcnpedmemnnie ceasu

Peanuzanus MexnpeIMETHBIX CBSI3€H MPHU MU3yYEHUU XUMUU B 9 Kilacce OCYILECTBISETCS
IIOCPEJICTBOM  HCIIOJIb30BAaHUs KAaK ECTECTBEHHO-HAy4YHBIX IIOHATHW, TaK W IOHATH,
ABJISIOLIUXCS CUCTEMHBIMU JIJIS JIETKUX BEILECTB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TMOHATHSA: HaydHble (DaKThI, TUIOTE3a, 3aKOH, TEOpus,
aHaJu3, CHHTE3, Kkiaccudukanus, MEPUOIUYHOCTb, HaO0II0ICHIE, AKCIIEPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHNE, MOIEIb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®u3nka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOIBI,
paIuOaKTUBHOCTb, MOJICKYJIA, OJJICKTPUYECKUW  3apsil, TMPOBOJHUKU, TIOJYNPOBOJIHHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOpeHHE, PaCTBOPUMOCTh, KPUCTAJUTMUECKAs. PEmI€TKa, CIUIaBbl, (PU3MUECKHE U3MEPEHUS,
MIPOU3BOHBIE U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIaHEeTa, 3BE3/1bl, COoHIIE.

Buonorusi: ¢orocuntes, npixanue, Ouocdepa, 3KocucTeMa, MUHEpaIbHBIE YI0OpEHMUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: atmocdepa, runpocdepa, moae3HbIe HCKOMTAEMbIE, TOPHBIEC MTOPOJIbI, TOJIE3HBIE
MCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA INIPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIECTBA OBPA30BAHUSA



JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YyIbTATBl OCBOSHUS NPOrpaMMbl 0a30BO 00pa30BaTeIbHOW OCHOBHI B
xo0J1e 00y4eHUs B €IUHCTBE 00PA30BATEIHLHON W BOCITUTATEIILHOM JIEATEILHOCTH B COOTBETCTBHH
C BKJIIOYEHHEM COLHUOKYJIBTYPHBIX U J[yXOBHO-HPABCTBEHHBIX IIEHHOCTEH, MPOBOJAMMBIX B
oOmiecTBe COONIIOJICHUSI M HOPMaMHU TMOBEICHHS M COOJIOJCHMS IPOIEcca CaMOIMO3HAHMS,
CaMOpPa3BUTHUA U COLIUATM3ALUHN 00yJarOIINXCS.

JImgyHOCTHBIE PE3YIbTAThl OTPAKCHUSA CIIOCOOHOCTH 06yLIaIOIHI/IXC$I PYKOBOJIUTDH CHCTEMOU
MO3UTHUBHBIX HNCHHOCTHBIX OpI/IeHTaI_II/Iﬁ N paclIMpCHUA OnbITa ACATCIBHOCTH HAa €€ OCHOBC, B
TOM 4YHCJIC B 4HaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS '

LICHHOCTHBIC OTHOIICHHSI K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIC/INI0, TMOHUMaHHE 3HAUYCHUS XUMUYECKOH HAayKd B COBPEMEHHOH JKM3HH OOIIECTBa,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMALUEH O MEePEeIOBBIX NOCTHKCHUSAX M OTKPBITHSX
MHPOBOM M OTEUECTBEHHON XHMMHH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX O YCTPOMCTBAax
MHpa 1 00IIeCTBa;

2) BbICIIIee 0Opa3oBaHme:

IIPEACTABJICHUE O COLMAIBHBIX HOPMax M IPABWIAX MEKJIUYHOCTHBIX OTHOLICHUN B
KOJIJIEKTMBE, KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, YydeOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKON U APYTUX BUAAX JIEATEIbHOCTH, IOJrOTOBKE K pa3HOOOpa3HOI
COBMECTHOHM JIeSITEIbHOCTH MpPH BBINOJHEHUM y4eOHBIX, MO3HABATENBHBIX 3a/1a4, BBIOJHEHUN
XUMHYECKMX  OKCIIEPUMEHTOB, COCTAaBJIEHMM  YYEOHBIX  IPOEKTOB, CTPEMJICHHMSIX K
B3aMMOIIOHMMAHUIO U B3aHMOIIOMOIIH. B MPOLECCe ITON yueOHOH eATeNIbHOCTH, aHATU3UpYHTe
CBOE NOBEJACHUE M MOCTYIKA CBOMX TOBAPHILEH C MO3HUIMH MOPAIbHBIX M IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUM MOCIEAYIOIINX AEHCTBUM;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI

MHPOBO33PEHUYECKHE HAYYHBIC MPEJCTaBICHUS O (PU3MUYECKUX CBOWCTBAX W COCTOSHUH,
COOTBETCTBYIOIIE COBPEMEHHOMY MOJXOAY Pa3BUTHUS HAYKU M (DyHIaMEHTaIbHBIX MPUHIUIIOB
JJid TIOHMMaHHuA CYHIHOCTHU KapTHUH MHpPaA, NPCACTAaBJICHUA 00 OCHOBHBIX MNpUHOHIIAX pa3sBUTHUA
IIPUPOJBI, B3aUMOCBA3SX YEIOBEKA C MPUPOAHOU CPENOM, O POJIU XMMHUHM B IIO3HAHUU 3THUX
3aKOHOMEPHOCTEH;

MO03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TIOJyYE€HUE HOBBIX 3HAHUN B 00JIACTU XUMUH,
HEOOXOIUMBIX Il HaONMIOJeHUs 3a IMpoleccaMd | HalpaBiICHHUSIMH, I103HABaTEIbHOMH,
UHPOPMALIMOHHOM M YHUTATENbCKOM KyJIbTYPbI, B TOM YHCJIE€ HABBIKM pabOTHl C y4eOHBIMHU
TEKCTaMU  CaMOCTOSITENIbHO,  CIIPABOYHOM  JIUTEpaTypoil, JOCTYHMHBIMH TEXHUYECKUMU
UH(POPMALIMOHHBIMH TEXHOJIOTHSIMH;



WHTEpPEC K OOYUYEHHIO W TO3HAHHWIO, JIOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSCKTHOM M HMCCIIEAOBATEIBCKON JIEATSIBHOCTH, K OCO3HAHHOMY BBIOOPY
HANpaBJICHHOCTH M YPOBHsI 0OyUEHUS B IIEPCIICKTUBE;

4) ¢popMupoBaHHEe KYJIbTYPbI 310POBbS :

OCO3HAHHWE LIEHHOCTEM JKHW3HM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 310pOBbIO,
YCTAHOBKAa Ha 3/I0pOBBIM 00pa3 JKU3HU, OCO3HAHHE IOCIEACTBMHA M HENPUSATHBIX BPEIHBIX
npuBbIueK (ynorpebiieHue ajKorojisi, HApKOTHUKOB, KypeHHs), HEOOXOIUMOCTh COOIOACHUS
npaBuil 0€30MacHOCTU IPU JBM)KEHUM C XUMMUYECKHMMM BELIECTBaMHU B OBITY U 00OCHOBaHME
KHU3HH,

5) TPy10BOT0 BOCTIMTAHUSI

UHTEpEC K IMPaKTUYECKOMY H3yueHHUIo Mpodeccuid W Tpyaa, OTHOLIEHHE K TPyAy H
pe3yspTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHHS IPEIMETHBIX
3HaHUW MO0 XHMMHH, OCO3HAHHBIA BHIOOP WHIWBUIYaTbHOW TPACKTOPUHU, MPOAOKEHUE
0o0pa3oBaHMs C y4ETOM JINYHOCTHBIX MHTEPECOB U CIIOCOOHOCTEN K XMMMHU, CBS3SIM U yCIIEXaM,
YCIeNHOCTh MpodeCcCHOHaTbHAs JeSTEIbHOCTh U Pa3BUTHE HEOOXOIUMBIX YMEHUH, TOTOBHOCTh
aJlanTUPOBaThCs B MPo(eccroHalIbHOM Cpefie;

6) sKo0JIOrHYecKoe BOCTIMTAHME:

DKOJIOTHYECKOE OTHOIIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emiie, Ha OCHOBE €€
OCBEILCHH, TOHUMAHUE [IEHHOCTEH 30pOBOro M OGe3omacHOro oOpasa KU3HH, OTBETCTBEHHOE
OTHOUIEHHE K COOCTBEHHOMY NPUHIMINY M IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE INPHUHIIUIIOB
coOnrofieHsl IpaBuil O€30IIaCHOrO0 IOBEIEHUs Ipu padoTe ¢ BEIIEeCTBaMHU, a TaKXKe B
YCTaHOBJIEHHOM IOPSIZIKE, YTPOKAIOIIEM 3/I0POBBIO M KH3HB JIIOJICH;

CHOCOOHOCTH HPUMEHSTh 3HAHUS, MOJTYYEHHbIE MPH U3YYCHUHM XUMHH, Ul pELIeHUs
3a/1a4, TPaHUll OKpPY’KaIoleld NMPUPOJHON Cpelbl, AJis MOBBIIIEHUS] YPOBHS O0COOOHN KYJIBTYpHI,
OCO3HaHMs TJIOOATBHOTO XapakTepa HKOJOTHYECKUX IpoOJieM M CIOoCOOOB MX pELICHUs C
IIOMOIBI0 METOJOB XHMHH, OSKOJOTMYECKOIO MBIIIJIEHUS, HABBIKOB PYKOBOJCTBA UMHU B
MO3HABATEIbHOM, KOMMYHHKATUBHOM U COLMAbHON cdepe. MpaKTHKa.

METANPEAMETPHBIE PE3YJIBTATHI

B cocraBe MerampeIMETHBIX pe3ylIbTaTOB HUMEIOTCS 3HAYMMble M7 (OPMUPOBAHUS
MHPOBO33pEHUS OOIIEHAYYHBIC MOHSATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
MPOLIECC, OKCIEPUMEHT U JApPYyrue), KOTOpPble HCIONb3YIOTCI B €CTECTBEHHO-HAYYHBIX
XUMUYECKUX TpEeaMEeTax M IO3BOJISIOT HAa OCHOBE 3HAHWM M3 ATHUX MPEAMETOB (OPMHPOBATH
MPEJCTABICHUS. O LIEJOCTHOCTH HAYYHOM KapTUHBI MUPA, U YHUBEPCAIIbHBIE HAYYHBIE JEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHBHBIC, PETYIATHBHBIC), KOTOPBHIE TIO3BOJISIIOT OOECIEYUTH
MOMOII[h K CAMOCTOSITETbHOMY TUIAHUPOBAHUIO U SIBHO Y4eOHOH 1eATeIbHOCTH.

ITo3HaBaTeabHBIE YHUBEPCAJIBbHBIC TEXHOJOINIECCKHUE JeHCTBUS

Ba3oBble jornyeckue geiicTBud:



METOJIbl MCMOJb30BaTh MPHUEMBbl JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHMIL:
PAaCKpPBITh CMBICI MOHATHH (BBIIEIUTh WX XapaKTepHbIE MPU3HAKU, COXPAHUTh B3aUMOCBS3b C
JIPYTMMH TIOHSTHUSIMH), HWCIOJIb30BaTh KOHIICMIIUU JJsi OOBSICHEHUS OTACIbHBIX (AKTOB U
HAIpPaBJIEHUH, BHIOOPKY OCHOBAHUS M KpUTEPUS AJIs KiIacCU(PUKAIMN OPraHUYECKUX BEIECTB U
3aKOHOMEPHOCTEH, COXpaHEHHE IPUUNHHO- MOCIEAYIOLIUE CBSI3U MEXY 00bEKTaMU HU3Y4YEHMUS,
MOCTPOCHUS JIOTUYECKUX PACCYX JACHUU (MHAYKTUBHBIX, JEAYKTUBHBIX, II0 aHAJOTUSM),
BBITIOJIHEHHS BBIBOJIOB U 3aKJIIOYCHUM;

YMEThb MPUMEHATH B IPOLIECCE MO3HAHUS IMOHATHM (IPEeIMETHBbIE M METaIllpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MCIOJNb30BaTh B XUMHUH, MPEOOPa3OBHIBATH IIMPOKO
IPUMEHSEMbIE B XMMHMM MOJIEJIbHBIE IPEACTABICHUS — XUMUYECKUH 3HAaK (CUMBOJINYECKUE
9JIEMEHTHI), XUMHYECKYI0 (OpMYyTy U YpaBHEHHE, MEIUIMHCKUNA PEXKUM — MPHU BHIIOJTHEHUU
y4eOHO-II03HABATENbHBIX 33Ja4 , C YYETOM JTHX MOJENIbHBIX IPEJCTaBICHUI BBIABIATh U
XapaKTepu30BaTh OT/EIbHBIC MPHU3HAKU H3Yy4aeMbIX OOBEKTOB — AJIEMEHTAPHBIX BEIIECTB U
(U3NUeCKUX TPUYHH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEACTBEHHBIC CBA3H U
MIPOTUBOPEYMS B U3yYaEMBbIX MPOIECCaX U ABJICHUSIX.

ba3oBble ucciaeaoBaTeaLCKUe AeiiCTBUSA |

YMCTh HCIIOJIB30BATb TIOCTABJICHHBIC BOIIPOCBI B KAaUCCTBC HWHCTPYMCHTA IIO3HAHUS, a
TakKK€ B Ka4€CTBC OCHOB AJId (bOpMI/IpOBaHI/IH TUIIOTE3 II0 HAIIpaBJICHHUIO K IIPaBUJIBbHOCTHU
BBICKa3bIBACMbIX Cy)KI[CHI/If/'I;

IPUOOpPETEHUE OMNbITa IO IUIAHWPOBAHMIO, OPraHMU3AlMU M IPOBEJCHUIO YUYEHHYECKUX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3a X0/10M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3ynbTar, (HOpMyIHpOBaTh OOOOMICHHS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsI, COCTABIIIET OTUET O MPOJIIaHHON padoTe.

Pabora ¢ nnpopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUJIOB
U GOpM MPEICTABICHMS], TOTYYaeMYIO U3 pa3HbIX HCTOUHUKOB (HayYHO-TIONYJIsIpHAs IUTepaTypa
[0 XUMHYECKOMY COJEpXaHHUI0, CIIpaBOYHbIE IOcoOus, pecypchl MHTepHeTa), OLEHUBATh
IPOTUBOPEUYHMBYIO U HEJJOCTOBEPHYIO HH(DOPMAIIHUIO;

yMEHHUE MPUMEHATh Pa3JIMYHbIE METO/IbI U 3alIPOCHI MPU MOUCKE U 0TOOpe MH(pOPMAIMU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX ISl BBIITOJIHEHUS YUYE€OHBIX U TO3HABATEIbHBIX 33/1a4
OTpENIeJIEeHHOr0 THUMa, MPHOOpPETeHHE OIblTa B 00JACTH MCIOJIB30BaHUS HH(DOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, BJaJIeHUE KYJIbTYpOH, aKTUBHOE HCIIOJIb30BAHUE Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY MpeiCTaBICHUS
MH(pOpMallUl U WUIIOCTPUPOBATH PELIaeMble 3a/a4d NEPEHOCHBIMU CXEMaMHM, JuarpaMmMmamy,
npyrumu popmamu rpaduKoB U UX KOMOMHAITUSAMU;

yYMEThb HUCIOJb30BaTh M aHAIM3MPOBATH B Ipolecce Y4eOHOW M HCCIIEA0BATEIbCKOU
JeSITeIbHOCTH MH(POPMALIMIO O BIMSHUU NPOMBIIUIEHHOCTH, CEIBCKOTO XO3SIMCTBA, CEIbCKOTrO

XO03SMCTBA M TPAHCIIOPTA HAa COCTOSTHUE OKPYKAIOMIEH TPUPOTHON CPEIBI.

KOMMyHHKaTHBHBIC YHUBEPCAJTBbHBIC TEXHOJOTUYIECCKUE I[eﬁCTBHﬂZ



HaBBIKHM 3aJ]aBaTh BOIPOCHI (B X0/€ auanora U (W) OOCYKIEHHUs) IO CYIIECTBYIOIIEH
oOcyxnaemMoil Teme, (QOpPMYIUpOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

JTOCTHIKEHUST PE3yNIbTATOB, MOJYUYEHHBIX B IMO3HABATEIBHON NIEATEIHLHOCTH B YCTHBIX U
NUCHbMEHHBIX ~ TEKCTaX; JeJlaTh IMPE3CHTAIlMI0  PE3yJbTATOB  BBIOJHCHHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1A0OPATOPHOW pPAOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

METO/IBl COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW TIO3HABATEILHOW M
UCCJICIOBATEIILCKON JCSITEIbHOCTH TPW BO3HHKHOBEHHMH IMPOOJIEM Ha OCHOBE Y4€Ta OOIIUX
MHTEPECOB U COTJIACOBaHMS MO3HMIUH (0OCYXIEHHS, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI,
KOOpJMHAIMS JICHCTBUN YYaCTHHKOB, ONPEICIICHUE OMPEACICHHBIX 1O KPUTEPUSM KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTHe).

PerJIﬂTI/IBHbIe YHUBEPCAJIbHbIC TEXHOJOTUIECCKHUE HeﬁCTBHﬂ!

YMEHHE CAMOCTOSITEJIBHO ONPENEIATh eI JEATEeIbHOCTH, IUIaHUPOBATh, HW3y4arh,
KOHTPOJMPOBAaTh M TPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BbIOMPATh
HanOosee () (HheKTUBHBIC METOBI PEIICHUS] HAYYHBIX U TO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIHHO
COCTABJIATh WU KOPPEKTUPOBATh IPEMJIOKCHHBIM QJITOPUTM JEUCTBUM IIPU  BBIIOJHEHUU
3a/laHuil ¢ Y4€TOM IMOJy4YyeHHUS HOBBIX 3HAHUM HM3ydaeMbIX OOBEKTOB — BEUIECTB M peakuuil ,
OLICHUBATH COOTBETCTBUE IIOJYYEHHOI'O PE3yJibTaTa 3asBICHHOM LICJIH, YMETh UCIIOIb30BATh U
AHAIN3UPOBATh KOHTEKCTHI, IIpelaraeéMble B yHJaMEHTAJIbHBIX 3ajauax.

INPEJIMETHBIE PE3YJIBTATbBI

B cocrtaBe nmpeaMETHBIX PE3yIbTAaTOB MO OCBOEHUIO COAECP/KAHUS, YCTAHOBIEHHOTO TAHHOU
benepanbHON paboueil mporpaMMoi, MOJYYEHbI: MOJy4YeHHbIE 00yJYaroluecss UMEIOT HayuHbIe
3HAHUS, HABBIKM W JICHCTBUS, XapakTEpHbIC I TPEAMETHOW 00JacTh «XUMHS», BHUJIbI
JESTENILHOCTH 110 TIOMyYEHUIO HOBBIX 3HAHU, X SKBUBAJICHT, IPeoOpa3oBaHue U MPUMEHEHUE B
pa3IMYHBIX BapUaHTaX. COBPEMEHHBIN U HOBBIM.

K koHmy oOydeHus B 8 KJjacce mpeiMeTHBIE Pe3ylbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHUI:

PACKpPBITh CMBICII OCHOBHBIX IOHSTHI: aTOM, MOJIEKYJIA, XUMAYECKUN 3JIEMEHT, IIPOCTOE
BEIIECTBO, CIIO)KHOE BEIECTBO, CMech (OJHOPOAHAs W HEWTpalibHas), BaJECHTHOCTH,
OTHOCUTEIIbHASI aTOMHAas M MOJIEKYJISIpHAsh Macca, KOJWMYECTBO BEIIECTBA, MOJIb, MOJSpPHAs
Macca, MaccoBasi JOJS XMMHYECKOTO JJIEMEHTa B COCIUHEHHSIX, MOJIAPHBIA. 00BEM, OKCH]I,
KHCJIOTa, OCHOBA, COJIb, JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHHS, XUMUYECKasl peaKkuus,
KIaccuuKalus XUMU4Yeckux BemiecT: [IpunHnmmnel coenunenuit, Pexxum paznoxenus, Gopma
npeBpaimieHus, Pexum oOmeHa, DK30- ¥ DHAOTEPMHUYECKUE SIBICHHS, PEeXUM TEPMHUUYECKOTO
addekra, aToM aroma, SJICKTPOHHBIM CJIOH aromMa, aTOMHAas OpOUTallb, paguyc aToMa,
XAMHYECKasl CBSI3b, MOJSPHAS U HEMOJApPHAs KOBAJEHTHAs CBSI3b, MOHHASI CBA3b, MOH, KaTHUOH,
aHUOH, PacTBOP, MaccoBas J0J1s BeulecTBa (IPOLIEHTHAsI KOHIIEHTPALIKsI) B paCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX TOHSITUA M NPUMEHATH ITH
MOHATHS IIPU ONMCAHUU BELIECTB U UX MPOSIBICHUN;



UCIIONIb30BAaTh XUMHYECKYI0 CHMBOJHKY [IJISi COCTaBlieHUsT (OpPMYNT BEIIECTB W
(U3UYECKUX BEIICCTB;

OTpesic/iecHue BAJICHTHOCTH aTOMOB JJICMCHTOB B OWHAPHBIX COCIWHEHUSX, CTCTICHH
OKHCJICHUS AJIEMEHTOB B OMHAPHBIX COSMHEHUSIX, TPUHAIEKHOCTH BEUIECTB K OMPEICICHHOMY
KJIACCy COCAMHEHHMI MO QopMmysiaM, BHJA XUMHUYECKHX CBsi3el (KOBaJCHTHAass W WOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

PacKpbIThb CMBICH TIepuoaunyeckoro 3akona /JI. M. MeHneneeBa: MOHSATh IMOHMMAaHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB JJIEMEHTOB OT HX MHoJiokeHuil B Ilepmonnueckoi
CHUCTEME, COXPAHUTh COXPAHEHHE MAaCC-BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yueHus1, 3aKoHa ABOTraipo;

Ornucath ¥ 0XapaKTepru30BaTh TAOIUYHYIO popmy demMeHTOB [leprnoauieckol CHCTEMBI:
MPEJICTaBUTh MOHSTUS «TJIaBHas noArpynna (A-rpynmna)» u «mnodouynas noarpynna (b-rpymmna)y,
Majble © OOJNBINME TEPHUOABI, COOTHECTH 3HAYCHHUS, KOTOPbIE WMEIOTCS B TaOIuIe
«Ilepuonnyeckasi cucremMa d3JIEMEHTApHBIX 3JeMeHTOB [l». . 1. MenneneeBa» ¢ 4YHUCIOBBIMU
DJIEMEHTAMHU aTOMOB DJJIEMEHTOB (COCTaB M 3apsn sApa, OOIIee YHCIO DSJIEKTPOHOB U
pacrpejielieH|e UX 10 3JEKTPOHHBIM CIIOSIM);

KJIACCU(UITUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHMUYECKHE BEIICCTBA, XUMHUYCCKHE
CBOICTBa (10 BULY U COCTaBY, BXO/ISIINE B COCTAB BEILIECTB, 110 TEILIOBOMY 3(PPeKTy);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOJTBEPKJasi OMHMCAHUE MPUMEpPaMH MOJIEKYJISPHBIX OCHOBaHHM, COOTBETCTBYIOIIUX
XUMUYECKUM BEIIECTBAM;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPAIICHUHN B PA3TUYHBIX YCIOBUSX;

COIMOCTaBUTh OTHOCUTEILHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccCy BEIIECTB, MAaCcCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTA 10 (popmysie cCoeAMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBECTHU PACUYETHI MO YPABHEHUIO XMMHUECKOTO COCTOSIHHUS;

MPUMEHSATh OCHOBHBIC OIEpAIlUU MBICIUTEIBHOW JAESITEIIbHOCTH — aHAJIM3 M CHHTE3,
cpaBHeHHME, O0O0OOIIeHHe, CcucTeMaruzalus, KiacCUupUKalus, BbISIBICHUE NTPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JJIsi M3YUYCHHS] CBOMCTB BEIIECTB U MPUPOAHBIX SIBICHUH, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHMUS — HAONIOJIEHUE, U3MEPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peanbHBIN U MBICTUTEIBHBIN) ;

coOnrofaTh TpaBWJIa TEXHHUYECKOTO oOecredeHus TMOoCyIod ©  J1abopaTOPHBIM
obopymoBaHHWeM, a TakXKe TMpaBWwia OOpalleHuss C BEIIECTBAMH B COOTBETCTBHUU C
3¢ (HEeKTUBHBIMU TIO 3aBEPIICHUIO TA00OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO U cOoOpy
ra3o000pa3HbIX BEHIECTB (BOAOPO/IA U ra3a), MPUTOTOBICHUIO PACTBOPOB C OTIPEIETICHHON Maccoii
JI0JIEW pacTBOPEHMS BEILECTBA, IJIAHUPOBATh M IMPOBOJAUTh XUMHUYECKHE SKCIIEPUMEHTHI. IO
pacIio3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TMOMOIIBI0 MHAMKATOPOB (eHonm (Jrakmyc,
dTanenH, METUIOPAHXK U JPYyTHUE).

K koHiy oOydeHus B 9 kJjacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHUI:

PACKpBITh CMBICII OCHOBHBIX IMOHATHA: XMMHMYECKUH JJIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHMOH, IIPOCTOE BELIECTBO, CII0KHOE BEUIECTBO, BaJICHTHOCTB,
AJIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHUCIICHMs, XUMHUYECKas peaKkius, XUMUYECKas CBs3b,
sddekt armocdepsl, MOJIb, MOJSPHBIM O00BEM, pPacTBOp, SJAEKTPOIMUTHI. , HEIIEKTPOIUTHI,
ANIEKTpOoNUTHYECKass couuananus, CocTossHME HMOHHOTO OOMEHa, KaTaliu3aTrop, XMMHUYEeCKoe
paBHOBecHe, o0OpaTuMble UM  HeoOpaTUMble  COCTOSIHUS,  OKHUCIUTEIbHO-XUMUYECKH-
BOCCTAHOBUTEJIbHBIE COCTOSHMS, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE,
ajoTponus, amMQOTEpPHOCTb, XMMHYECKash CBs3b (KOBaJE€HTHas, WOHHAas, MeTaJuInyecKas),
KpUCTaNINYecKasi peméTka, KOppo3usi METAIJIOB, CIUIaBbl, ObICTpas XUMHYeckas oOpaloTka,
npeaenbHo gomyctuMas koHuenrpanus [IJIK Bemiecrsa;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX TOHSTHM M TNPUMEHSATH 3TU
MOHSITHSI IPU OMTMCAHUH BEILIECTB M X MPOSBICHUII;

UCIIONIb30BAaTh XUMHYECKYI0 CHMBOJIMKY [UISI COCTaBleHHUS (HOpMyJT BEIIECTB U
(bu3NYECKUX BEIIECTB;

Omnpe/ieJIeHue BaJCHTHOCTHM U CTENEHU OKHUCJICHUS DIIEMEHTApHBIX SJEMEHTOB B
COCIMHEHUSX, UMKINYECKHI COCTaB, MPUHAJICKHOCTh BEIIECTB K OIPEIEICHHOMY Kiaccy
coenquHeHUN 1O (QopmynmaMm, BHJI XUMHYECKHX COCIUHEHHH (KOBaJCHTHAs, WOHHAs,
MeTaJlJIMYecKasl) B HEOPraHMYeCKHX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOoH GdopMmyie,
XapakTep cpelbl B BOJHBIX PAcTBOPAX HEOPraHMYECKUX COCAMHEHUM, THUIl KpUCTAJUIMYecKas
peéTka KOHKPETHOTO BELIECTBa,

PacKphITh CMBICH Tiepuoamudeckoro 3akoHa [I. M. MenpaeneeBa u pacmudpoBath €ro
MOHMMAaHUE: ONHCATh U OXapaKTepu3zoBaTh TaOnIMuHyio Qopmy Ileprmomudeckoir cucTembl
0a30BBIMU IJIEMEHTAMU: BBIICITUTh MOHSITHUS «TJIaBHAas moarpymnmna (A-rpymma)» U «noOodHas
noarpynna (b-rpynmna)», Mample u  Oosbliie MEPHOIbI, COOTHECTH (OPMBI, KOTOpHIE
MPHUCYTCTBYIOT B TEPUOJAMYECKON. TaONWIA, ¢ YUCIOBBIMH (YHKIIMOHATHHBIMU SJIEMEHTAMU
3JIEMEHTapHBIX aTOMOB (COCTaB U 3apsi s/ipa, 001Iee YHUCIIO IEKTPOHOB U paclpeiesieHUe UX 0
AJIEKTPOHHBIM CJI0SIM), OOBSACHSAET OOII1E 3aKOHOMEPHOCTU B COXPAHEHUU CBOMCTB 3JIEMEHTOB U
UX CBsI3eH B Mpejiesiax MaJbIX EPUOI0B U TJIaBHBIX MOATPYII ¢ y4ETOM 3apsia UX aTOMOB;

KJIACCU(UITUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHMUYECKHE BEIICCTBA, XUMHUYCCKHE
CBOIiCTBa (MO BUAY U COCTaBY BEIIECTB, BXOJASIIUX B COCTaB BEILIECTB, IO TEMJI0BOMY 3 (deKTy,
10 OTPEICIICHUIO CTEIIEHU OKUCIICHUSI OCHOBHBIX 3JIEMEHTOB);

XapaKTepu30BaTh (OMKCHIBATh) OOIIME U XapaKTepHbIe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIOXKHBIX  BEILECTB, MOATBEPXKJIAs ONHCAHUE MPUMEPOB MOJEKYISIPHBIX M  HMOHHBIX
COOTBETCTBYIOIIUX XUMUYECKUX BEIECTB;

COCTaBUTh YPABHEHUS AJIEKTPOIUTUUYECKOW NMCCOLMALUM KHUCIIOT, IIEJIOYEH U COJEH,
MOJIHbIE W COKpalIéHHBbIE YpaBHEHHs, OOBACHAIOIIME HWOHHBI OOMEH, ypaBHEHUS,
MOATBEPK/IAIOIINE CYIIECTBOBAHUE T'E€HETUYECKOM CBSI3M MEXKIY BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

PACKPBITh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX METOJIOB MYTEM COCTABIICHUS
OasyaHca OajaHca 3TOro OajaHca;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX HAarpy3Kd, BO3MOKHOCTH
MPOTEKAHUS TPUPOIHBIX SBJICHUM B Pa3IMUHBIX YCIOBHSIX;

COTIOCTaBUTh OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacCy BeIeCTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 AJIEMEHTa 1o (popMyrie COeIMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBECTH PACUETHI 110 YPABHEHUIO XUMUYECKOTO COCTOSIHUS;

coOnrofaTh TpaBUiia HUCHONB30BAaHUS XUMHUYECKOW TMOCYObl H  JIaOOpaTOPHOTO
000pyI0BaHus, a TaK)Ke MpaBuiia OOpaIIeHus ¢ BEIIECTBAMU B COOTBETCTBUH C 3 (HEKTUBHBIMU
M0 BBIMOJHEHHUIO Ja0OPAaTOPHBIX XMMUYECKUX OTMBITOB MO MOIYYEHUIO M cOOpY razoo0pa3HbIX
BEIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

MPOBE/ICHUE, MOATBEP)KJIECHUE KAayeCTBAa COCTaBa Pa3jJUYHBIX BEIIECTB: PacClO3HABATh
OTNBITHBIM METOJIOM XJIOpU[-, Opomua-, oaua-, kapOoHat-, docdar-, cuaukar-, cyiabdar-,
TUAPOKCHUI-UOHBI, KATHOHBI AMMOHHMS U MOHBI U3YYEHHBIX METAJNIOB, COJIEPKAIIMXCS B BOJHBIX
pacTBOpax HEOPTraHMYECKUX BEIIECTB. |

MPUMEHATHh ONEpPallUd OCHOBHOW MBICIUTENBHON JIEATEIbHOCTH — aHAIU3 M CHUHTE3,
cpaBHEHHE, 0000IIeHre, CHCTeMAaTH3allNs, BbIIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€H — IS
M3Y4YEHUsI CBOMCTB BEIIECTB U €CTECTBEHHOTO TEUYEHHUS, ECTECTBEHHO-HAYyUHbIE METObI
MO3HAaHMUsSI — HAOMIOJEHWE, W3MEpPEHHUE, MOJCITUPOBAHUE, OKCIEPUMEHT (peayibHBIA U
MBICTTUTEIILHBIH ).



TEMATUYECKOE NMNJIAHUPOBAHUE

8 KINACC

Ne| Ha3Banue pa3nenos u KomnuecTBo yacos OnexTpoHHbIe (IIU(PPOBHIE)
n/m TEM IIPOTPaMMBbI Bcero KOHTpOJ'IBHBIe HpaKTI/I‘IeCKI/IC O6paSOBaTCJ'IBHBIe peCypcChI
paboThI paboThI
Pa3nes 1. [lepBoHaYaIbHbIe XUMUYECKUE TOHSITHUSI
1.1 [ Xumus — BaxkHas 5 2 bu6nuoreka [IOK
00J1aCTh €CTECTBO3HAHUS https://m.edsoo.ru/7f41837¢c
W IPAKTHYECKON
NesITeIbHOCTH YeJIOBEKa
1.2 BemiectBa u xumuueckue| 15 1 bu6nuoreka [IOK
[IPOIICCCHI https://m.edsoo.ru/7f41837¢c
Htoro no paznemny 20

Pa3znen 2. Baxxueiimue npejg

CTAaBUTC/IN HEOPraHU4€CKUX BCIIIECTB

2.1 Bo3nyx. Kucnopon. 6 bubmmoreka [JOK
[Tousitre 00 oKcHUmax https://m.edsoo.ru/7f41837c
2.2 [Bonopoa.ITonsitue o 8 1 bu6nmorexa [IOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
2.3 [Bona. PacTBopbI. 5 1 1 bu6nuorexa [IOK
[ToHsiTHE 00 OCHOBAHMSIX https://m.edsoo.ru/7f41837c
2.4|OcHOBHBIE KJIACCHI 11 1 1 bubnnorexa IIOK
HEOPraHMYECKUX https://m.edsoo.ru/7f41837c
COCIMHCHUI
Hroro 1o pasneny 30

Paspnen 3. [lepnoanueckuii 3axkon u Ilepuoguyeckas cucrema ¢ yaementamu . U.
MennesieeBa. CTpoeHHe aTOMOB. XMMHYecKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE

COCTOSIHUSI
3.1 [leproauyueckuii 3akoH U | 7 bu6nuorexa [IOK
[Teproanyeckas cucrema https://m.edsoo.ru/7f41837c
o ’1eMmentam /. 1.
MenneneeBa. CTpoeHne
aToMa
3.2 | XuMHUYeCKast CBS3b. 8 1 bu6nuorexa [IOK
OKHUCITUTELHO- https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHbBIE
COCTOSTHUS
Wroro no pasneny 15 bubnmoreka [JOK
https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bub6mmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBILEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME

9 KINNACC



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

Ne| Ha3Banue paznenos u KonnuecTBo yacos OnexTpoHHbIe (IIUPOBLIE)

n/m TEM MPOTPaMMBbI Bcero|Kontpomsabie |[IpakTiaeckue| 00pa3oBaTenbHble peCypehl

paboThI paboThI

Paspnen 1. BemecTBO 1 XMMU4ecKHe COCTOSTHMS.

1.1 |[ToBTOpEHME H 5 1 bubnuorexa [JOK
yriryOJieHHe 3HaHUH https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIeIOB
Kypca 8 kiacca

1.2 |OcHoBHBIC 0cOOeHHOCTH | 4 bubmuorexa [JOK
HKOHOMHYECKOTO https://m.edsoo.ru/7f41a636
pa3BUTHS

1.3 |DnekTpoauTHieckas 8 1 1 bubnuorexa [JOK
JTICCOIIAIHS. https://m.edsoo.ru/7f41a636
XUMHUECKUE PEAKINH B
pacTBopax

Wroro no pazgeny 17

Paspnen 2. Hemera/uibl M HX COeIMHEHUS

2.1|06mue xapakTepucTuku | 4 1 bubnnoreka [JOK
[UIIEBBIX 3JICMCHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'anorenst

2.2|006mas xapakrepuctuka | 6 bubnnoreka [JOK
[UIIEBBIX 3JICMCHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u ee
COCITUHEHUS

2.3|00mue XxapakTepucTuku | 7 1 bubnnoreka [JOK
[UIIEBBIX 3JICMCHTOB https://m.edsoo.ru/7f41a636
BA-rpynnsl. A3or,
dochop n ux
COETMHEHUS

2.4|00mas xapakTepucTuka | 8 1 2 but6mmorexa [JOK
[TUIIEBBIX DJIEMEHTOB https://m.edsoo.ru/7f41a636
IVA-rpynmel. Yriepon u
KPEMHHI U UX
COETMHEHUS

Hroro no paszneny 25

Pa3nen 3. MeTaibl U UX COeIMHEHUS

3.1|00mue cBoicTBa 4 bubmuoreka [JOK
METaJIJIOB https://m.edsoo.ru/7f41a636

3.2 Baxueiimue metamiel 1 | 16 1 2 bubmuorexa [JOK
WX COCTUHEHUS https://m.edsoo.ru/7f41a636

Hroro no pasneny 20

Pasnen 4. Xumus u okpyxaonias cpeaa

4.1 BemecTBa 1 MaTepHabl 3 bu6nroreka [JOK
B JKM3HH YeJIOBEKa https://m.edsoo.ru/7f41a636

Htoro mo pazneny 3

Pe3epBHOE Bpemst 3 bubnmnoreka [JOK

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

OBILEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOT'PAMME



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




NOYPO4YHOE NMNIAHNPOBAHUE

8 KINACC

Ne Tema ypoka KommuecTBo yacos Hara |DOnexkTpoHHBIE IH(POBEIE

n/ Bcer | Koutponsh | [IpakTrueck (M3y4CHU 0bpazoBaTeIbHbIC

I 0 | bIe paboThI | He PabOTHI A PpeCypChl

1 [[Ipeamer xumun. Pons 1 bubmuoreka [JOK
XHUMHHU B )KU3HU https://m.edsoo.ru/ff0d21
yesioBeka. Tema u Oc
BeleCTBa

2 [[Ipemnoxenue o 1 but6mmorexa [JOK
METO/Iax MMO3HAHUS B https://m.edsoo.ru/ff0d22
XUMHUH 7e

3 |[IpakTudeckas pabora 1 bubnuorexa [JOK
Ne 1 «IIpaBuia paOboOThI https://m.edsoo.ru/ff0d23
B J1a0OpaTOpUU U dc
nprema oOpalieHui ¢
11a00paTOPHBIM
000pyI0BaHUEM

4 |Yuctele BeliecTBa U 1 bu6mmoreka [JOK
cmecu. CriocoObl https://m.edsoo.ru/ff0d26
pasziesieHus cMmecei ca

5 [[IpakTuueckas paboTa 1 bubnuorexa [JOK

No 2 «Paznenenue https://m.edsoo.ru/ff0d28
cMmecel (1o MPUHIINITY c8

OUYMCTKU MOBApEHHOM

COJIN)»

6 |ATOMBI B MOJIEKYJIBI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a
6c

7 [(XuMudeckue 1 bu6mmoreka [IOK

DIIEMEHTHI. 3HAKU https://m.edsoo.ru/ff0d2b
(CMMBOJIBI) MUILEBBIX e8
DIIEMEHTOB
8 |[IpocThie U CIIOKHBIE 1 bubnuotexa [JOK
BeIleCTBa https://m.edsoo.ru/ff0d2a
6c
9 |AtomMHO-MONeKysipHOE | 1 bubnuotexa [JOK
oOyueHue https://m.edsoo.ru/ff0d2d
50

10 [3akoH TOCTOSTHCTBA 1 bubnuotexa [JOK
COCTaBa BEIIECTB. https://m.edsoo.ru/ff0d2e
Xumuyeckasi hopMmyia. ae
BaneHTHOCTH aTOMOB
XUMHYECKHX JJIEMEHTOB

11 |OtHOCHTEIBLHAS 1 bub6nrorexa [JOK

aTOMHas Macca.
OTtHOCUTENbHAA

https://m.edsoo.ru/ff0d32
3c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

No Tema ypoka KonnuecTBo yacon Hata |DnextpoHHBIE IU(PPOBHIE

/ Bcer| Koutponsh | [IpakTrueck [U3y41CHU obpasoBarelbHbIC

I 0 | bIe paboThl | ue paboThI ! PeCypCEI
MOJICKYJIsIpHAst Macca

12 MaccoBas nous 1 bu6mmorexa [JOK
XUMHYECKOIO DJIEMEHTA https://m.edsoo.ru/ff0d35
B COCIMHEHUSX Oc

13 [KomnuectBo BentectBa. | 1 bu6mmorexa [JOK
Mob. MonsipHast Mmacca https://m.edsoo.ru/ff0d52

30

14 \®uzuueckue u 1 bubmuorexa [JOK
MEXaHHUYECKUE https://m.edsoo.ru/ff0d37f
ABJICHUS. XUMHAYECKas a
peaKius

15 [[Ipu3Haku U yciaoBus 1 bubnuorexa [JOK
POTEKAHHS https://m.edsoo.ru/ff0d3a
PKOHOMHUYECKOTO 16
s dekra

16 [3akoH coxpaHeHus 1 bubnunoreka [JOK
Macc BEIIECTB. https://m.edsoo.ru/ff0d3b
XHUMHYCCKUE 88
YpaBHCHUS

17 Berancienue 1 bu6mmoreka [{JOK
KOJIMYECTBA, MaCChI https://m.edsoo.ru/ff0d57
BEIIICCTBA 10 08
YpaBHEHUSIM
YCTONYMBOCTH

18 [Knaccuduxanus 1 bubnuorexa [JOK
XUMHYECKOTO https://m.edsoo.ru/ff0d3f3
BO3JECHCTBUS 4
(coemuHeHwsl,
pa3pabOTKH, 3aMEHBI,
oOMeHa)

19 [M. B. JloMmoHOCOB — 1 bubmuoreka [JOK
yuEHbII- https://m.edsoo.ru/ff0d40
OHITUKJIOTIEUCT. c4
O06o061eHue u
CUCTEMAaTH3aIIH
3HAHUU

20 [KoHTponbHas paboTa 1 1 bu6nuorexa [IOK
Nel o Teme «BermecTBa https://m.edsoo.ru/ff0d42
1 XUMUYECKHE 90
COCTOSTHUS»

21 |Bozayx — cMmech rasa. 1 bub6mmorexa [JOK
CocraB Bo3yxa. https://m.edsoo.ru/ff0d44
Kucnopon — aneMeHT 8e
U TIPOCTOE BEIIECTBO.

O30H
22 |busnueckue u 1 bub6nmnorexa [JOK

XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/ff0d46



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

Ne Tema ypoka KomnuecTBo yacos Hara |DnexkTpoHHbIe IU(PPOBBIE
/ Bcer| Koutponsh | [IpakTrueck [U3y41CHU obpasoBarelbHbIC
I 0 | bIe paboThl | ue paboThI ! PeCypCEI
KHCIIOpOJia (peaKiuu 14
OKHUCIICHUSI, TOPEHUS).
[TonsiTHEe 00 OKCHIAX

23 |Cioco0OsbI MoTy4YeHus 1 bubnuorexa [JOK
KUCIIOPO/A B https://m.edsoo.ru/ff0d49
nmabopaTopusiX U Ha 7a
MPOM3BOJICTBE.

[Ipumenenue
KHCIIOpo/ia

24 Temnooii 3 dekt 1 bubnuorexa [JOK
XUMHUYCCKOTO https://m.edsoo.ru/ff0d47
COCTOSIHHUS, TIOHATHUS O 90
TEPMOXUMHUICCKOM
YpaBHEHHH, K30- U
SHIOTEPMUYECKUX
peaKImsIx

25 [TornuBo (HedTh, yrons | 1 bubnnoreka [JOK
U MeTaH). 3arps3HeHHUE https://m.edsoo.ru/ff0d4c
BO3/yXa, CIIOCOOBI €ro 4a
IPEIOTBPAIIICHHS

26 [[IpakTudeckas paboTa 1 1 bubnuorexa [JOK
Ne 3 o Teme https://m.edsoo.ru/ff0d4a
«[Tomyuenue u cobop e2
COJIepKaHUsI, U3yUCHUE
€ro CBOMCTBa»

27 Bomopon — anement u | 1 bu6mmoreka [JOK
POCTOE BEILIECTRO. https://m.edsoo.ru/ff0d4d
HaxoxneHnue B mpupoje do

28 |(busnueckue u 1 but6mmoreka [JOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/ff0d4d
BenukoOpuTaHum. do
[IpuMeHeHne

29 [[Ipennoxenue o 1 bubmmoreka [IOK
KHCJIOTAaX M COJISIX https://m.edsoo.ru/ff0d50

d2

30 |CriocoObI moydeHus 1 bubnunoreka [JOK
Coenuuénnbix lITato https://m.edsoo.ru/ff0d4d
B JJabopaTopuu do

31 [[IpakTuueckas pabota 1 1 bu6nuorexa [IOK
Ne 4 o Teme https://m.edsoo.ru/ff0d4f4
«Ilonyuenue u 2
cobupaHue 001IecTBa,

W3y4EHUE ETO CBOMCTB)»

32 MomnsipHbIit 00beM Taza. | 1 bubnnoreka [JOK
3akoH ABOrajipo https://m.edsoo.ru/ff0d54

2e

33 |Berancienue oobpeMa, 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

Ne Tema ypoka KomnuecTBo yacos Hara |DnexkTpoHHbIe IU(PPOBBIE
/ Bcer| Koutponsh | [IpakTrueck [U3y41CHU obpasoBarelbHbIC
I 0 | bIe paboThl | ue paboThI ! PeCypCEI
KOJIMYECTBA BEIIECTBA https://m.edsoo.ru/ff0d55
rasa 1o ero U3BeCTHOMY a0
KOJINYECTBY BEIIECTBA
Wi o0beMa

34 BerunciaeHue 00beMoB 1 bubmuoreka [JOK
rasa 1o ypaBHCHHIO https://m.edsoo.ru/ffod57
MexaHu3M Ha OCHOBE 08
npaBa 00bEMHBIX
OTHOLIEHUH rasza

35 |dusnyeckue u 1 bu6mmorexa [JOK
XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/ff0d58
BOJIBI 7a

36 (CocTaB OCHOBaHHIA. 1 bubmuorexa [JOK
[Toustue 06 https://m.edsoo.ru/ff0d59
WHIUKAaTOpax e2

37 |Bona xak 1 bu6mmoreka [JOK
PacTBOPUTEITD. https://m.edsoo.ru/ff0d5b
Hacrieaseie u 40
HEHACHIIIICHHBIE
pacTBOpbL. MaccoBast
TT0JIs1 BEIICCTBA B
pacTBope

38 [[IpakTudeckas padora 1 1 bubnmoreka [JOK
Ne 5 o Teme https://m.edsoo.ru/ff0d5e
«[IpuroToBienue ba
pPacTBOPOB ¢
OnpeAeIeHHON
CMEPTHOCTBIO J10JIEN
PacTBOPEHHOTO
BEIIECTBAY

39 [KontposbHas pabora 1 1 bub6nuorexa [IOK
Ne2 1o Teme https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoz. 42
Bona»

40 |OkcHIbl: cOCTaB, 1 bubmmoreka [JOK
KiaccupuKanus, https://m.edsoo.ru/ff0d66
HOMEHKJIATypa. de

41 \[Tonydenue u 1 bu6nuorexa [IOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/ff0d66
KHUCJIOTHBIX, OCHOBHBIX de
1 aM(pOTEPHBIX
OKCHJIOB.

42 |OcHOBaHUS: COCTaB, 1 bub6nmorexa [JOK
KIaccuduKanus, https://m.edsoo.ru/ff0d67
HOMEHKJIATypa. ca

43 [[Toryuenue u 1 bu6mmoreka [JOK

XHMMHYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d67



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Ne Tema ypoka KomnuecTBo yacos Hara |DnexkTpoHHbIe IU(PPOBBIE

/ Bcer| Koutponsh | [IpakTrueck [U3y41CHU obpasoBarelbHbIC

I 0 | bIe paboThl | ue paboThI ! PeCypCEI
OCHOBAaHBI ca

44 [KHCIIOTHI: COCTaB, 1 bu6mmorexa [JOK
KJTacCU(HUKALHS, https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa. 2

45 Tlonyuenue u 1 bubnuorexa [JOK
XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/ffOdfee
KHCJIOT. 2

46 |Conu (cpenHue): 1 bubnmoreka [JOK
HOMEHKJIATYpa, https://m.edsoo.ru/00ad94
METO/Ibl, IOJIYYEHUE 74
XUMHYECKIX CBOWCTB.

A7 ([IpakTraeckas padbora 1 1 bubnuorexa [JOK
Ne 6. Perrenne https://m.edsoo.ru/00ad9b
KCIIEPUMEHTATBHBIX 7c
3a/1a4 110 TeMe
«OCHOBHBIE KJIACCHI
HEOPTaHUUYECKUX
COECIUHEHUI))

48 leneTnyeckas CBSI3b 1 bu6mmoreka [{IOK
MEXTy KilaccaMu https://m.edsoo.ru/00ad9a
HEOPraHNYECKUX 50
COCIMHEHUI

49 |O000menne u 1 bu6nmorexa [JOK
cHUCTEeMaTH3aIHs https://m.edsoo.ru/00ad9c
3HaHUI b2

50 [KontposnbHas pabora 1 1 bu6nuorexa [IOK
Ne3 o Teme https://m.edsoo.ru/00ad9e
«OCHOBHBIE KJIACCHI la
HEOPTaHUYECKUX
COeIUHEHUI)

51 [[1epBble MepsI 11O 1 bubnuoreka [JOK
OpraHu3aIlH MUIIEBBIX https://m.edsoo.ru/00ad9f
DJIEMEHTOB. fa
[Ipennoxenue o Tpyrie
CXOJHBIX 3JIEMCHTOB

52 [[lepuonmueckuii 3akon | 1 bubnuotexa [JOK
u [leproauueckas https://m.edsoo.ru/00ada5
cHUCTeMa TI0 DJIEMEHTaM 2¢C
/1. 1. MenneneeBa

53 [[Ieproapl, rpymIIbI, 1 bubnuorexa [LIOK
HOJTPYIIIBI https://m.edsoo.ru/00ada5

2¢C

54 |CtpoeHue aTOMOB. 1 bubnuotexa [JOK
CocTaB aTOMHBIX S7IEP. https://m.edsoo.ru/00ada3
N3oTtombr 42

55 |CTpouTenscTBO 1 bubnuotexa [JOK

SJICKTPOHHOI'O

https://m.edsoo.ru/00ada6



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

Ne Tema ypoka KomnuecTBo yacos Hara |DnexkTpoHHbIe IU(PPOBBIE
/ Bcer| Koutponsh | [IpakTrueck [U3y41CHU obpasoBarelbHbIC
I 0 | bIe paboThl | ue paboThI ! PeCypCEI
000J104Ka aTOMOB bc
DJIEMEHTOB
[lepuoanueckoit
cucremsl Jl. U.
MeneneeBa
56 [XapakTepucTuka 1 bubnuorexa [JOK
XUMHYECKOTO 3JIEMEHTA https://m.edsoo.ru/00ada8
0 €ro MOJIOKEHHUIO B 24
[IEPUONYECKOMN
cucteme /1. 1.
MeHneneena
57 [3HaueHUe 1 but6mmoreka [JOK
ePHOANIECCKOTO https://m.edsoo.ru/00ada9
3aKOHa I Pa3BUTHUS 6e
HayK{ U IPaKTUKH. [].
. MeuneneeB —
Y4EHBIN, IEAaror u
rpaXK IaHUH
58 [DnexkTpooTpunatenbuoc| 1 bubnunoreka [JOK
Th aTOMOB XHMHUYECKHUX https://m.edsoo.ru/00adaa
9JIEMEHTOB b8
59 MlonHast XuMu4ecKas 1 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adac
34
60 [KoBanentHas nossipHasi | 1 bubnuotexa [JOK
XUMHYECKast CBSA3b https://m.edsoo.ru/00adaa
b8
61 [KoBaneHTHas 1 bubnuotexa [JOK
HeTIoJIsIpHast https://m.edsoo.ru/00adaa
XUMHUYECKast CBS3b b9
62 |CrerneHb OKHCIICHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/00adae
28
63 |OKHCIUTEIBHO- 1 but6nmoreka [JOK
BOCCTAaHOBUTEIIbHBIC https://m.edsoo.ru/00adb0
COCTOSIHUS 76
64 (OxucnuTenu u 1 but6nmoreka [JOK
BOCCTAHOBUTEIIN https://m.edsoo.ru/00adb0
76
65 [KoHnTponbHas paboTa 1 1 bubnuorexa [LIOK
Ned o Teme «CtpoeHue https://m.edsoo.ru/00adb4
aToMa. XUMHIeCKast 86
CBSI3b»
66 [Pe3epBHBI ypoOK. 1 bubmmorexa [IOK

O0001eHne n
CUCTEMATH3ALUS
3HAHUI

https://m.edsoo.ru/00adb3
3c



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Ne Tema ypoka KomnuecTBo yacos Hara |DnexkTpoHHbIe IU(PPOBBIE
/ Bcer| Koutponsh | [IpakTrueck [U3y41CHU obpasoBarelbHbIC
I 0 | bIe paboThl | ue paboThI ! PeCypCEI
67 [Pe3epBHBII YPOK. 1 bubnuorexa [JOK
O060011eHNE U https://m.edsoo.ru/00ad9c
CUCTeMaTU3aLHs b2
3HAHUU
68 |Pe3epBHBIT ypOK. 1 bubnmoreka [JOK
O06006mIcHE U https://m.edsoo.ru/ff0d61
CACTEMAaTU3aLHL c6
3HaAHUUI
OBLIEE KOJIMYECTBO | 68 4 4
YACOB I10
[TPOT'PAMME
9 KNNACC
No Tema ypoka KomnundectBo uacos JHara | DnexTpoHHbIe HU(POBBIE
1/ Bcer |Kontponsusl | [IpakTiuecky | U3y4CHN |00pa3oBaTeIbHBIC PECYPCh
11 € paboThI € paboThl !
1 [lepuonnueckuit bubnuorexa [JOK
3aKOH. https://m.edsoo.ru/00adb59
[lepnonnueckas e
cucTema
yIIpaBICHUS
bnementamu . W.
Menneineesa
2 |3aKOHOMEpPHOCTH B bubnunoreka [JOK
COXpaHEHHUU https://m.edsoo.ru/00adb6b
CBOMCTB 3JIEMEHTOB 6
MEPBBIX TPEX
MEepUOJIOB
3 |Knaccuduxanus u bu6nuorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX 2
BEIICCTB
4  Buabl XUMHAYECKOM but6nmoreka [JOK
CBSI3U M THIIBI https://m.edsoo.ru/00adbac
KPUCTATTNYECKIX 6
pELIETOK
5 [KonTtponpHas 1
pabota Nel o treme
«IIoBTOpEHUE N
yri1yOJaeHue 3HaHUH
OCHOBHBIX Pa3JIeIOB
Kypca 8 Kiaccay
6 [Knaccuduxanus bu6nuorexa [IOK
XUMHAYECKHX https://m.edsoo.ru/00adbcbh



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

No Tema ypoka KonnuecTBo yacos Jllata | DnexTpoHHBIC ITU(POBBIC
1/ Bcer | KonTponsasl | [TpakTidecku | M3y4eHH |00pa3oBaTelbHbIC PECYpPCh
11 0 e paboThI e paboThI !
BEILECTB I10 0
pa3TUYIHBIM
BO3/ICCTBUSM
7 |[IpennmoxxeHue o 1 bu6mmoreka [JOK
peKIME https://m.edsoo.ru/00adbe9
SKOHOMHYECKOTO a
pexXUMa.
[Ipennoxenue o
FOMOT'CHHBIX U
reTEPOreHHBIX
pEaKIUsIX
8 |[IpennmoxkeHue o 1 but6mmoreka [JOK
XUMHAYECKOM https://m.edsoo.ru/00adc28
PAaBHOBECHH. o
DakTopsl,
BIIMSIIOIIKE Ha
CKOpPOCTh
SKOHOMHYECKOTO
PaBHOBECHS H
[MOJI0KCHUE
XUMHYCCKOTO
PaBHOBECHS
9 |OkucnuTenbHO- 1 bubmuorexa [JOK
BOCCTAHOBUTEIIbHBIC https://m.edsoo.ru/00adcad
COCTOSTHUS e
10 [Teopus 1 bubnnoreka [JOK
DIIEKTPOJTUTHICCKOM https://m.edsoo.ru/00adcd6
NTMCCOLIMAINH. 8
CunbHbIC U c1a0bIe
DIEKTPOJIUTHI
11 Mounsie ypaBHenus | 1 bubnuoreka [JOK
https://m.edsoo.ru/00add44
8
12 [ Xumuueckue 1 bu6mmoreka [{IOK
CBOICTBA KHCIIOT U https://m.edsoo.ru/00add5d
OCHOBaHHI B 8
MpUpOJE,
MPEICTABICHHBIX
AIEKTPOIIUTUIECKON
nucconuanuei
13 [ Xumuueckue 1 bub6mmorexa [JOK
CBOMCTBa COJICH B https://m.edsoo.ru/00add8b
CBETE 2
MpeICTaBICHUI
DIIEKTPOIUTUIECKOM
TTUCCOITHAIIAN
14 [[Tpennoxxenue o 1 bu6mmoreka [JOK
TUAPOIIU3E COMU https://m.edsoo.ru/00add9d



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

Ne Tema ypoka KomnuecTBo 4yacos Hara | DnexTpoHHbIe HU(POBBIE
1/ Bcer | KonTponsasl | [TpakTidecku | M3y4eHH |00pa3oBaTelbHbIC PECYpPCh
11 0 e paboThI e paboThI !

4

15 |O6o06mmeHue u 1 bu6mmorexa [JOK
CHUCTEMATH3aLIHS https://m.edsoo.ru/00addd1
3HAHUI 2

16 [[TpakTryeckas 1 1 bubnuorexa [JOK
padota Ne 1. https://m.edsoo.ru/00addbf
«Pemenne a
HKCIICPUMEHTATbHBI
X 33129

17 KontponpHas 1 1 bubmmorexa [IOK
pabota Ne2 o Teme https://m.edsoo.ru/00addec
«QNEKTPOIIMTHYECKA 0
S IMCCOIIMAITHSI.

«XUMHYECKHE
peaKiny B
pacTBOpax»

18 |O6mme 1 bubmmoreka [JOK
XapaKTePUCTHKU https://m.edsoo.ru/00addfe
raJOreHoB. 2
XUMHUYECKUE
CBOWCTBA HAa OCHOBE
XJiopa

19 XmopBomopo. 1 bubnmoreka [JOK
ComnsiHast KMCIIOTA, https://m.edsoo.ru/00adel0
XUMHYECKHE 4
CBOICTBA,

MMOJTyYCHUE,
MPUMEHEHHE.

20 ([IpakTHueckas 1 1 bu6nuoreka [IOK
pabota Ne 2 o Teme https://m.edsoo.ru/00ade34
«[lonmy4yenue 8
COJISTHOM KHMCJIOTEHI,

M3y4YeHUE ee
CBOWCTBa»

21 |BerauciieHus mno 1 bu6mmoreka [{JOK
YpaBHEHUSIM https://m.edsoo.ru/00ade48
PKOHOMHYECKOTO 8
hddekra, ecnu 0IUH
W3 pEarcHTOB JIaH B
M30bITKE

22 |06mas 1 bu6mmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/00ade64
piaeMeHTOB VIA- a
TP YIIIBI

23 |ATIIOTpOIIHBIE 1 bubnuorexa [IOK

MO (DUKAIIIH CEPBI.
Haxoxzaenue cepbl 1
X COCIMHEHUH B

https://m.edsoo.ru/00ade64
a



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

Ne Tema ypoka KomnuecTBo 4yacos Hara | DnexTpoHHbIe HU(POBBIE
1/ Bcer | KonTponsasl | [TpakTidecku | M3y4eHH |00pa3oBaTelbHbIC PECYpPCh
11 0 e paboThI e paboThI !

[pUPOJIE.

XuUMHUUYECKHE

CBOICTBA CEphI

24 |CepoBoaopo, 1 bu6mmoreka [JOK
CTpOCHHE, https://m.edsoo.ru/00ade80
(buznveckue u 2
XUMUYECKUE
CBOICTBA

25 |Okcusl cephl. 1 bubmmorexa [IOK
CepHast KUCIIOTA, https://m.edsoo.ru/00adea2
¢buznveckue u 8
XUMHYECKHE
CBOMCTBA,

MIPUMEHEHHUE.

26 (Xumuueckue 1 bubnuorexa [JOK
SIBJICHHSI, https://m.edsoo.ru/00adec8
BKJIIOUCHUE B a
OCHOBY
[IPOMBIIIIJIEHHOTO
[TOJIyYEHUSI CEPHOU
KHCIIOTBHI.

XHUMUYECKOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

27 \Berumcinenue 1 bubmuorexa [JOK
MacCCOBOM J0JIH https://m.edsoo.ru/00adec8
BBIMTyCKA MPOTYKIIUU a

28 |O6mas 1 bubmuoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/00adeea
hieMeHTOB BA- 6
rpynmnsl. A3oT,
pacrpocTpaHeHue B
[pUpPO/IE,
¢buznueckue u
XUMUYECKUE
CBOICTBA

29 |AMMHaK, ero 1 bu6mmoreka [JOK
¢busnyeckue u https://m.edsoo.ru/00adf00
XAMHYECKHE 4
CBOICTBA,

MOJTydCHUE U
[IPUMEHEHUE.

30 [[TpakTHUeckas 1 1 bubnuotexa [JOK
pabota Ne 3 o Teme https://m.edsoo.ru/00adf18
«Tomyuenne 0

aMMUaKa, U3yuyeHue
€r0o CBOMCTBa)



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

Ne
o/

Tema ypoka

KomnuectBo yacos

Bcer

KonTposibHbI
€ paboThI

[IpakTnuecku
€ padoThI

Jara
U3y4YeHU
s

DIIeKTpOHHBIE ITUPPOBHIC
00pa3oBaTeNbHbIE PECYPCHI

31

A30THast KHCIIOTa, ee
¢busnveckue u
XMMHYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adf30
6

32

M cmonbs30BaHue
HUTPATOB U COJIU
aMMHUAaKa B KQUCCTBC
MHUHEPaTbHBIX
y100peHnH.
XuMu4deckoe
3arpsi3sHEHUE
OKpYJKaroIen cpeabl
COEIMHEHUSIMU
asoTa

bubmuoreka [JOK
https://m.edsoo.ru/00adf51
8

33

docdop. Oxcun
docdopa (V) u
dbochopHas
KHCIIOTA,
¢busnveckne u
XUMHUYCCKHEC
CBOMCTBA,
[OJTyYCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68
a

34

lcronp30Banue
docdaros B
KauecTBe
MUHEPATBLHBIX
y10OpeHuit.
3arpsisHEHUe
MIPUPOTHON Cpeibl
dbocharamu

bubmuorexa [JOK
https://m.edsoo.ru/00adfc2
0

35

Yraepon,
pacrpocTpaHeHHE B
MpUPOJIE,
¢bu3nvecKux u
XUMAYECKUX
CBOMCTB.

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9
C

36

Oxcuel conepxar
ux (puznyeckue u
XUMHAYECKHE
CBOMCTBA.
DKOJIOTUYECKHUE
poOIEMBI,
CBSI3aHHBIE C
OKCHJIOM
OKpY>KaloIleu cpeibl
(1v)

bu6mmoreka [IOK
https://m.edsoo.ru/00adfeb
e

37

YToIbHas KUCIOTA U

€€ COJIb

bub6nmnorexa [JOK

https://m.edso0.ru/00ae006



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

Ne Tema ypoka KoanuectBo yacos Jllata | DnexTpoHHBIC ITU(POBBIC
1/ Bcer | KonTponsasl | [TpakTidecku | M3y4eHH |00pa3oBaTelbHbIC PECYpPCh
11 0 e paboThI e paboThI !

C

38 [[IpakTuueckas 1 1 bubnuorexa [JOK
pabota Ne 4 o Teme https://m.edsoo.ru/00ae027
"Ilonyyenue e
YTIIEKHUCIIOTO Tasa.

KauecTBeHHas
peakius Ha
KapOOHAT-NOH"

39 |[[lepBoHavanbHBIC 1 bubnmoreka [JOK
[OHSATHUS 00 https://m.edsoo.ru/00ae054
N3MCPCHUAX e
BEIIECTB, KaK O
COCTUHCHHIX
BOKPYT'

40 [KpemHwuit u ero 1 bu6nmoreka [JOK
COCIMHEHUS https://m.edsoo.ru/00ae080

a

41 [IpakTuueckas 1 1 bu6nmoreka [JOK
pabota Ne 5. https://m.edsoo.ru/00ae0bf
Pemenue 2
DKCIICPUMEHTAIIbHBI
X 3a7a4 110 TeMe
«Baxmneime
HEMETAIUIBL U MX
COCIUHCHHUS»

42 [KoHTpoJsibHAs 1 1 bub6mmoreka [JOK
pabota Ne3 o Teme https://m.edsoo.ru/00ae0el
«BaxHeimme 8
HEMETaJUTBl U UX
COCUHEHUS»

43 |O6mmas 1 but6mmoreka [JOK
XapaKTEePUCTHKA https://m.edsoo.ru/00ae103
XUMUYECKHUX e
PJIEMEHTOB —

METaJLJIOB.
MeTanauueckas
CBSI3b U
MeTaJTHYeCKast
KpUCTaJUTMYeCKas
pemeTKa.
duznveckue
CBOMCTBa METAJIOB

44 [ XuMnueckue 1 bub6nrorexa [JOK
CBOWCTBA METAJIJIOB. https://m.edsoo.ru/00ae115
DIEKTPOXUMHUYECKU 6

1 psiJl HAPSKEHHBIX
METaJIIOB

45

OO01ue crocoosl

bub6nmnorexa [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

No Tema ypoka KonnuecTBo yacos Jllata | DnexTpoHHBIC ITU(POBBIC
1/ Bcer | KonTponsasl | [TpakTidecku | M3y4eHH |00pa3oBaTelbHbIC PECYpPCh
1 0 e paboThI € paboThI A
[OJTyYECHHUS https://m.edsoo.ru/00ae115
MeTasuioB. CIUIaBbl. 6
Brruucienus mo
YpaBHEHUSM
HPKOHOMHUYECKOTO
hddekra, eciu oUH
13 peareHToB
COJICPKUT TIPUMECH
46 |[TpemnoxeHue mo 1 bubnmoreka [JOK
KOPPO3HH META/LIOB https://m.edsoo.ru/00ae127
8
47 lemounsie meTauiel| 1 but6mmoreka [JOK
https://m.edsoo.ru/00ae14b
2
48 |Oxcuas! u 1 bu6nmoreka [JOK
THPOKCUIBI HATPHSI https://m.edsoo.ru/00ae14b
W KaJus 2
49 [[Ilemouno3emenbHbl | 1 bubnuorexa [JOK
€ MeTaJlIbl — https://m.edsoo.ru/00ael5e
KB 1 MardHui 8
50 Baxueiimme 1 bubnuorexa [JOK
COEIMHEHUS https://m.edsoo.ru/00ael5e
MCTOYHUKOB 8
51 |O6006menue n 1
CUCTeMaTH3alUs
3HAHUI
52 [PKéctkocTh BOIBI 1 1 bu6mmoreka [JOK
CIOCOOBI €€ https://m.edsoo.ru/00ae188
OTpaHUYCHUS 6
53 [[IpakTHueckas 1 1 bu6nuorexa [IOK
pabota Ne 6 o Teme https://m.edsoo.ru/00aelae
«OKécTkoCcTh BOIBI U 8
METOMBI €€
OTpPaHUYCHUS
54 |AnroMuHUI 1 but6mmroreka [JOK
https://m.edsoo.ru/00aelc6
4
55 |AMpoTepHbIe 1 bu6nuorexa [IOK
CBOMCTBA OKCH/Ia U https://m.edsoo.ru/00aelc6
rUAPOKCH]IA 4
56 Keneso 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae1d8
6
57 |Okcuasl, 1 bu6mmoreka [JOK
THJIPOKCUIBI U https://m.edsoo.ru/00ae35e
TBEpJIbIC 6

COCAMHCHU XKCJIC3a



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

Ne Tema ypoka KomnuecTBo 4yacos Hara | DnexTpoHHbIe HU(POBBIE
1/ Bcer | KonTponsasl | [TpakTidecku | M3y4eHH |00pa3oBaTelbHbIC PECYpPCh
11 0 e paboThI e paboThI !

(IT) u xene3a (III)

58 |O60061eHne 1 1
CUCTEMAaTH3AIIHS
3HAHUI

59 [[IpakTuueckas 1 1 bubnuorexa [JOK
padota Ne 7. https://m.edsoo.ru/00ae3de
Pemenue 8
HKCIIEPUMEHTAIbHBI
X 3a/1a4 0 TEME
«Baxneiue
METAJIJIBI U UX
COETUHEHUS»

60 |BerumcieHus o 1 bubmuorexa [JOK
ypaBHEHUSIM https://m.edsoo.ru/00ael75
HPKOHOMHYECKOTO 0
hddekra, eciii 0IUH
13 pEareHTOoB JlaH B
M30BITKE MITH
COJICP>KUT IPUMECH.

Brrunciienue goiu
BBIITyCKA MPOIYKIIUU

61 |O60061meHue 1 1
CUCTEMAaTH3AIIHS
3HAHUN

62 [KontpombsHas 1 1
pabota Ne4 o Teme
«Baxuneimmue
METaJITBI U UX
COCTUHEHUS

63 [BemiectBa u 1 bubmmoreka [JOK
MaTepHalbl B https://m.edsoo.ru/00ae3f5
[MOBCEJHEBHOU 0
PKU3HU YeTIOBEeKa

64 |Xumuueckoe 1 but6nmroreka [JOK
3arpsi3HCHUE https://m.edsoo.ru/00ae427
OKpY’Karollen cpebl 0

65 [Pons xuMuu B 1 bubnuotexa [JOK
peleHNH https://m.edsoo.ru/00ae427
DKOJIOTUYECKUX 0
npobiem

66 [Pe3epBHBIN YPOK. 1 bubmmorexa [IOK
O06o0meHe U https://m.edsoo.ru/00ae0d0
CUCTeMAaTH3aIIHS a
3HAHUI

67 [Pe3epBHBIN ypOK. 1 bubnuorexa [IOK

O06001IeHne 1
cUCTEMATU3ALUS

https://m.edsoo.ru/00adb33
C



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

No Tema ypoka

KomnuectBo yacos

Jllata | DnexTpoHHBIC ITU(POBBIC

1/ Bcer | KonTponsasl | [TpakTidecku | M3y4eHH |00pa3oBaTelbHbIC PECYpPCh

11 0 e paboThI e paboThI !
3HAHUI

68 |Pe3epBHBII YPOK. 1 bubnuorexa [JOK
O060061enue u https://m.edsoo.ru/00ad9ch
CUCTEeMaTH3alUs 2
3HAHUU

OBILEE 68 4 7

KOJIMYECTBO

YACOB I10

[TPOTPAMME



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

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

®IrBHY «HCTUTYT cTpaTernn passutmus obpasoBaHNa»
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