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HHOACHUTEJIbBHAA 3AIINCKA

[IporpamMma Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTElIbHOM IMPOrpamMMBbI
OCHOBHOTo o0rmiero oOpazoBanusi, npeactaBieHHbIXx B GI'OC OOO, a Takke Ha OCHOBE
¢benepanpHOl paboueil MporpaMMbl BOCIHTAHUS M C Y4ETOM KOHIICTIIUH TPENoAaBaHUs
yueOHOTO0 mpeaMeTa « XUMHsS» B 00pa3oBaTelbHBIX opranm3anuix Poccuiickoit denepanmn.

[Iporpamma mo XuMuM AT MpENCTaBICHHE O IEAX, OOMmIel cTpaTerud OO0ydeHus,
BOCIIUTAHUS U PA3BUTHS OOYUYAIOMIMXCS CPEJCTBAMU Y4eOHOTO TpEeaMEeTa, YCTaHABIMBAET
00s13aTeNbHOE TIPEAMETHOE COAePIKaHue, IPEAYCMaTPUBAET PaCIIpeIeIICHUE €T0 110 KilaccaM U
CTPYKTYpUpOBaHHE TIO pa3ieilaM ¢ TeMaM NpOTrpaMMbl IO XHMHH, OIpPEIeIseT
KOJIMYECTBEHHBIE ¥ KAa4eCTBEHHBIC XapaKTEPUCTHUKH COJACPKaHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YYCHUSI XHUMHU C YIETOM MEKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJYaromuXcsl, ONpeaesseT
BO3MOXHOCTH TIpeAMETa /IS pealn3alui TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MpOrpaMMbl Ha YypPOBHE OCHOBHOTO OO0IIero o0pa3oBaHHWsA, a TakKke
TpeOOBaHMI K pe3ynbTaTaM OOy4YeHHsT XMMHW Ha YpOBHE IeNiell M3y4deHHus IpeaMera U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENbHOM JEATENbHOCTH OOYy4aloUIerocss MO OCBOEHHIO
y4eOHOTO COJepKaHUSI.

3HaHHUE XUMUU CITY)KUT OCHOBOM Ji7Is1 (POPMUPOBAHUS MUPOBO33PEHHS 00yUaroerocs,
€ro MPEJCTABICHUI 0 MaTePUAITEHOM €TUHCTBE MUPA, BAKHYIO POJIb HTPAIOT (popMuUpyeMble
XAMHUEH TPEICTaBICHUS] O B3aMMOTIPEBPAIICHUSX DHEPTUHM M 00 DBOJIIONMHU BEUIECTB B
MpHUpOJIE, O MyTAX peUIeHUs TNI00aIbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEIOBEUYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, THUIIEBOM M 9SKOJOTUYECKOW O€30macHOCTH, MpobieM
3/IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3aluid BO3MOXHOCTEH Ui caMOpa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJal B (OPMUPOBAHHWE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
00yuaronuxcs, HaBLIKOB UX CAMOCTOATEIBHON y4EeOHOM AEITETbHOCTH, SKCIEPUMEHTATBHBIX
U HCCIEeNOBATENbCKUX YMEHHI, HEOOXOOUMBIX KaK B IIOBCEJHEBHOW >KM3HHM, TaK U B
npodeccuoHaIbHOM 1eATEIbHOCTH;

3HAKOMUT CO CHEeIU(PUKON HAyYHOTO MBILIUICHHUS, 3aKJIAJbIBAET OCHOBBI IIEIOCTHOTO
B3IJI]a Ha EIUHCTBO NPUPOJBI U 4YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM JTaloM B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TMPUPOJE, K YEJIOBEKY, BHOCUT CBOH BKJIAJ B HKOJOTMYECKOE 0Opa3zoBaHUE
oOyuaromuxcs.

JlaHHbIE HANIPaBJIEHUS B 00YYEHUH XUMUU 00€CIeUrnBaIOTCS CIeU(PUKON comepxKaHus
y4eOHOro mpeaMera, KOTOPBIH SBJSETCS IMeJarorMyeckyd aJanTHPOBAHHBIM OTPa’KeHUEM
0a30B0il HayKN XMMHUU Ha ONpPEIETEHHOM dTarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHHUs OPUEHTHUPOBAH HA OCBOCHUE
00yUaIOUTUMUCS CUCTEMBI NTEPBOHAYABHBIX MOHITUN XUMHUH, OCHOB HEOPraHMYeCKONH XUMHH
Y HEKOTOPBIX OTAENBHBIX 3HAYNMBIX MMOHSATHI OPraHUYEeCKOM XHUMHUH.

CTpykTypa coaepkaHus IPOrpaMMBbl IO XUMUHU C(POPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nojaxoaa K e€ usydenuto. CozepkaHue CKJIabIBAECTCS U3 CUCTEMbI MOHATUH O XMMHUYECKOM
SJIEMEHTE M BEIIECTBE M CHCTEMBbl MOHATHA O XUMHUYECKOW peakunu. O0e 3TH CHCTEMBI



CTPYKTYPHO OpPraHH30BaHbI 10 IPHUHIMILY [10CIEI0BATEIBHOIO PA3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O Y4EHHS KAaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [l. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHMsI O CTPOCHUH aToMa U XMMUYECKOH CBS3H;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTHIECCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEJOBATEIbHO OT OJHOIO YPOBHS K JIPYrOMY,
BBITIOJTHAS (DYHKIHUN OOBSICHEHHS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TIOJYyYEHUs U3yJaeMbIX BEIECTB.

OcBoeHne mporpaMMbl MO XMMHMU CHOCOOCTBYET (DOPMHUPOBAHMIO IMPENCTABICHUS O
XUMHUYECKON COCTaBIIAIOIIEH HAaydHOM KapTHHBI MUpa B JIOTMKE €€ CHCTEMHOW INPUPO I,
LIEHHOCTHOTO OTHOILIEHHS K Hay4yHOMY 3HAHHUIO U METOJiaM IO3HaHUs B Hayke. M3ydeHue
XUMHMH TPOUCXOJUT C MPUBJICYEHHEM 3HAHUM M3 paHee M3YUYEHHBIX YyUEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyu n3yueHun XUMHUHM TPOUCXOIUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKOW HAYKU
KaKk 00JIacTH COBPEMEHHOTO0 €CTECTBO3HAHMS, IPAKTHUECKOMN AESITETbHOCTH YelIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyNIbTypbl. 3ajadya ydyeOHOro MpeaMeTa COCTOUT B
(hOopMHUPOBAHUM CUCTEMbI XMMHYECKUX 3HAHUM — BaKHEUIIUX (aKTOB, MOHSITHI, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHUH, JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa
HayKH, B TPUOOIIEHNH K HayYHBIM METO/IaM IMO3HaHUS PU U3YYEHUH BEIIECTB U XUMHUECKUX
peakuuii, B (GOpMHUPOBAHMM U Pa3BUTUU TO3HABATENbHBIX YMEHUW W HX NPUMEHEHHH B
y4eOHO-TI03HABATEIbHOW U Y4e€OHO-UCCIIEN0BATENbCKOW JESATENbHOCTH, OCBOCHUU IPaBUII
0e30macHOTO OOpaIeHus ¢ BEMIECTBAMHU B MIOBCETHEBHOM KU3HM.

IIpu m3yyeHnn XMMUM Ha YpOBHE OCHOBHOIO OOIEro o0pa3oBaHUs Ba)KHOE 3HAYEHUE
MpUOOpENH TaKue 1EeH, Kak:

— (hOopMHUPOBAHHE UHTEIUIEKTYaJIbHO Pa3BUTON TMYHOCTH, FTOTOBOM K cCaMO0OOpa30BaHHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY HMPHUHATUIO PELIEHHH, CIOCOOHONW aganTupoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJIEHHOCTb OOy4YEHMsI Ha cHCTeMaTH4YecKoe IpuoOlleHne oOydarolmuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIBHOM  JIEATCIIBHOCTH, HAy4YHBIM METOAAM  IIO3HaHMS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecreyeHre yciaoBHH, CHOCOOCTBYIOIIMX HNPUOOPETEHHI0 OO0YYaroIMMUCS OIbITa
pa3sHOO0Opa3HON JIeATEIbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIFOUEBbIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBaHue 00LIEH (YHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B
TOM 4HCJIe YMEHUH OOBSICHATH U OLIEHUBATD SIBICHUS OKPYKAIOIIEr0 MUPA, UCIOIb3Ys 3HAHUS
U OMBIT, MOJYYEHHBbIE MPHU HU3YUYEHUM XUMHM, NPUMEHATh HUX IMPH pelIeHUuH NpodiieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— (¢opmHpoBaHHE Yy OOYYaIOUIUMXCS TYMAHUCTHUYECKUX OTHOILEHHH, MNOHUMAaHHUs
LIEHHOCTH XUMHUYECKUX 3HAHHUH /7151 BBIPAOOTKH SKOJIOTHUECKH 1LIE€71€CO00pa3HOro MOBEICHHS
B OBITY M TPYIOBOW NEATEIBHOCTH B LIENISAX COXPAaHEHMs CBOETrO 3JI0POBbsSI M OKpYXaromei
IIPUPOJHOM CPENBL;

— pa3BUTHE MOTHUBAaMM K OOY4YEHHIO, CIHOCOOHOCTEH K CaMOKOHTpOJIIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOEHHsS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOpY MPOGMIIS U HAIIPABIEHHOCTU AaJbHENUIIEro 00yyeHus.



OOmu1ee ynca0 4acoB, OTBEIEHHBIX U1l H3y4eHUSI XUMUHU Ha YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanusi, coctaBiseT 136 yacoB: B 8 kiacce — 68 gacoB (2 gaca B HezIeN0), B 9 Kiacce —
68 yacoB (2 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponp XMMUM B )KU3HU Ye€lOBeKa. XMMHS B cUCTeMe Hayk. Tena u
BelecTsa. Pu3nyeckre CBOWCTBA BELIECTB. ArperarHoe cocrtosHue BemecTts. [lonsarue o
METO/IaX IMO3HAHUS B XUMHH. YuCThIe BemnecTBa 1 cMecu. CriocoObl pa3aenieHus CMeceH.

ATOMBI U MOJIEKYJbI. XUMUYECKHUE 3JeMEHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocThie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuTenbHass aroMHas wmacca. OTHOCHUTENbHAs
MOJIEKyJIsIpHas Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COSTUHEHUU.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anmMocCBsA3b KOJIMYECTBA, MACCHI U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Trl mo ¢hopMyliaM XUMHUECKUX COETMHEHUM.

dusnueckue U XUMUYECKUE SBJICHHUS. XUMUYECKas peakius U e€ Mpu3Hakud. 3aKOH
COXpaHEHHUsI MacChl BEMIECTB. XHUMHYECKHME ypaBHeHHs. Kiaccupukanuss XAMHUECKHX
peakiuii (CoeuHEHNs, Pa3I0KEHUs, 3aMEIIeHNs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHYECKOUW TIOCYI0M, TIpaBUiIaMH pabOThI B JIAOOPATOPHUH U MTPUEMAMU
oOpareHus ¢ 1abopaTOpHBIM 00OpPYAOBaHUEM, U3YUYCHUE W ONMCAaHUE (PU3NUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HaOMoeHne (U3NUeCKUX (TUTABJICHHE BOCKA, TAsHHUE
JbJIa, PACTHPAHHUE caxapa B CTYNKE, KUTIEHWE W KOH/ICHCAIIHMS BOJbI) U XUMUYECKUX (TOpeHne
CBEUH, MPOKAJTUBAHHE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCJIOTOHN) SIBJICHHM,
HaOJI0/IEHUE U ONMCaHUe MTPU3HAKOB MPOTEKAHU XUMUYECKUX peaklnii (pa3ioKeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, paznokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aMMOJICHCTBHE Xkene3a ¢ pactBopoMm cosm meau (), m3yuenume crmocoGoB
paszenieHus cMeceil: ¢ MOMONIbI0 MarHuTa, (pUiIbTpOBaHUE, BHIAPUBAHUE, AUCTUIUIALIUA,
xpomatorpadus, MpoBeJECHHE OYHCTKH TOBApEHHOW COJM, HAONIOJIEHHE U OIHCAaHUE
pe3y/bTaTOB MPOBEACHUS OIbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHUS! MacChl, CO3/IaHHE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosngyx — cmech razoB. CocraB Bo3ayxa. Kucinopos — aneMeHT U IpocToe BEUIECTBO.
Haxoxpaenue kuciopona B mpupone, (usnueckue UM XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunel. Ilpumenenue kuciaopona. CnocoObl NOMYy4YEHHS KHUCIOpOJa B
nabopatopuu ¥ IpOMBIIUIEHHOCTH. KpyroBopoT kucnopoaa B mpupojie. O30H — alioTpomnHast
MOAU(HUKAIUS KUCIOPOIa.

TemnoBoit 3ddekT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS, JK30- U
SHAOTEPMHUUYECKHE peakuu. TOIUIMBO: yrojab M MeETaH. 3arps3HEHUE BO3[yXa, YCUJIICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonmopon — snemeHT M mpocroe BemecTBo. HaxoxkaeHwe Bogopoda B HIPHUPOAE,
(buznuecKkrue u XMMUYECKHE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cporcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklieHHbie u
HEHACBIIIEHHbIE pacTBOPHL. PacTBopuMOCTh BellecTB B Bojae. MaccoBasi J0Jisl BelllecTBa B
pactBope. XUMHUYECKHE CBOKCTBA BOJbL. OcHOBaHUs. Posb pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Boabl B mpupoje. 3arpsa3HeHue NpupoaHbIX Bod. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJI.



Knaccudukanus nHeopranmdecknx coeauneHuid. Okcuapl. Knaccudukamnus OKCUAOB:
coneoOpasyrone (OCHOBHBbIE, KHCIOTHBIE, aMmdoTepHble) U  HecosieoOpasyromue.
Homenknarypa oxcunoB. dusmyeckne M XUMHUYECKHE CBOMCTBAa OKCHUIOB. Ilosydenwue
OKCH/IOB.

OcnoBanms. Knaccudukamuss ocHOBaHWH: MIENOYM M HEPACTBOPHUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @U3nyecknue U XMMHYECKHE CBOMCTBA OCHOBaHMMU. IlosrydueHue
OCHOBaHUH.

Kucnotel. Knaccudukanumss xucnor. Homenkmatypa kucinor. @Dusmueckue u
XUMHYECKUE cBOMcCTBa KHUCIOT. Psg akruBHoctn metayuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Conu. Homenxknarypa coneil. usndeckue u xumuueckue cBoiicra coneil. [Tlomyuenue
COJIEH.

I'enernueckas cBsA3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEACIICHHE COAECPKAaHMUS KUCIOpOJAa B BO3IYyXE, IOJIydEHHUE,
coOupaHue, paclio3HaBaHUE U U3y4YEHUE CBOMCTB KUCIOpPOJAa, HAOIIOAEHUE B3aUMOICHCTBUS
BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHS M MpEKpalleHUs ropeHus (moxapa),
O3HaKOMJIEHHE ¢ O00pa3llaMH OKCHUJOB M OINHMCAaHHME WX CBOWCTB, MOJydeHHE, cOOHpaHue,
pacro3HaBaHHe M H3y4Y€HHE CBOWCTB BOJOpoJa (FOpeHHe), B3aUMOJEICTBHE BOAOpOJa C
okcuaoM Meau (I1) (Bo3MOKHO MCHONIB30BaHUE BHUJEOMATEpUAIOB), HaOIOAeHNE 00pas3IoB
BEIECTB KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, TPUTOTOBIIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOU JT0JIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOJABI C METajllaMd (HATPUEM M KaJbIHEM)
(BO3MOXHO HCIOJIb30BAaHWE BHUACOMATEPUAJIOB), MCCIEIOBAHUE OOpPa3I[0OB HEOPTaHHMYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOMIOIEHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX
KHCJIOT W IIenouel, m3ydeHne B3aumoaeictBusi okcuma menu (1) ¢ pactBopom cepnoit
KHCJIOTBI, KHCJIOT C METaJJIaMH, PEaKkUHMil HEUTpaau3aluu, MNOJydeHHE HEpPaCTBOPUMBIX
OCHOBAHMUM, BBITECHEHHWE OJHOTO MeTaula JPYIrMM H3 pPacTBOpa COJIM, pEIICHHE
SKCIIEPUMEHTAIIBHBIX 3a/a4 10 TeMe «BaxHelme Kinaccbl HEOPraHMYECKUX COCTUHEHUIN».

Iepuonuyeckuii 3axkoH u [lepnoanyeckas cucrema xumuuyeckux 3jementon /1. U.
Menpgeieena. Crpoenne aTOMOB. Xumuueckast CBA3b. OxuciaurTejabLHO-
BOCCTAHOBHMTEJIbHbIEC PEAKIIUA

[lepBple MOMBITKUA KIACCU(PHUKAUU XUMUYECKUX 3yieMeHTOB. [loHsiTue o rpymmax
CXOJHBIX 3JEMEHTOB (ILEIOYHbIE U LICJIOYHO3EMEIbHbIE METaslIbl, TajOreHbl, WHEPTHHIC
ras3bl). DJIEMEHTHI, KOTOpbIE 00pa3zytoT aMmbOTepHbIe OKCUIBI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux sjiemeHtos . U.
MenneneeBa. Kopotkonepuoanas u umHHoTiepuoaHas ¢Gopmbl [lepuoanueckoit cuctembl
xumuyeckux siemeHToB J[. M. MenneneeBa. I[lepuoabl u rpynnbl. OU3HYECKHI CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U FPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aToMmHbIX szaep. W3otombl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YeK aTOMOB TepBbiXx 20 XUMHUUECKHUX dJeMeHTOB [lepmomudeckoit
cuctemsl JI. 1. MenneneeBa. XapakTepucTuKa XUMHUECKOTO AJIEMEHTA M0 €ro MOJIOKEHUIO B
[Tepuonnueckout cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHUs  paJuyca aTOMOB  XHUMHUYECKHUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAINIMYECKUX CBOMCTB MO TPYIIaM U IEPHOIaM.

3nauenne Ilepumonnmueckoro 3akoHa u Ilepuonnueckold CHCTEMBI XUMHUYECKHUX
JJIEMEHTOB JJI pa3BUTHUA HAyKU U npakTuku. [. 1I. MenneneeB — yu€Hblil U TpakJaHNH.



Xumuyeckass  cBsa3b.  KoBaseHTHas  (mosispHass W HETOJSpPHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIeMEeHTOB. loHHAas CBSI3b.

Crenenp oxucieHus. OKHUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporeccsl
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3YYCHHE 00pa3IoB BEIICCTB META/UIOB U HEMETAJIOB, B3aUMOJICHCTBUE THIPOKCH/IA
[IMHKA C PACTBOPAMH KHUCIIOT U IIEIOYEH, TPOBEICHUE OMBITOB, HILTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM (TrOpeHre, peakiiuy pa3ioKeHUsI, COCTUHEHU).

Meosrcnpeomemmnoie ceasu

Peanu3anust MeXIIPEIMETHBIX CBSA3CH MPU U3YICHUN XUMHUH B 8 KIIACCE OCYIIECTBIISICTCS
gepe3 WCIOJb30BaHME Kak OONIMX €CTeCTBEHHO-HAYYHBIX TOHSATHHA, TaK W TOHSTHH,
SIBJISTFOIIIAXCSI CHCTEMHBIMHE JUTSI OTACITBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: HAYYHBIM (pakT, THIOTE3a, TEOPHSs, 3aKOH,
aHalIM3, CHUHTE3, Kiaccu(uKausa, NEePUOJUYHOCTh, HAOIIOJCHUE,  DKCIEPUMEHT,
MO/IETMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

duznka: Marepusi, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIIbI,
PaIMoOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKHA 3apsij, BEIIEeCTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIEeCTBA, ra3, GU3HYSCKUE BEIIMYUHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, TUTAHETHI,
383151, ComHIIE.

buonorus: ¢portocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TIOPOJBI, TIOJE3HBIC
HCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMH4YecKasi peaKius

ITepuonnueckuii 3akoH. Ilepuomnueckas cucrema Xxumudeckux syemeHtoB . U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XUMUUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajlus, KaJlblUs U UX COCIUHEHHH B COOTBETCTBUHU C
MOJIOKEHHUEM 1JIeMeHTOB B [lepruoanueckoil cucreme M CTPOCHHEM X aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKOH CBA3U. THIMBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THIMA KPUCTAIUIMUECKON PEMmIETKH U BUAA XUMHUYECKOMN
CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHWYEeCKUX BEIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCTUHEHUI, TeHeTHUecKast
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakinii o pa3inyHbIM MpU3HaKaM (TI0 YKUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIHUU BEIIECTB, MO TEIUIOBOMY 3P (EKTy, MO0 H3MEHEHHUIO0 CTereHen
OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB, M0 0OpaTUMOCTH, 0 y4aCTHUIO KaTaau3aropa). JK30- U
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonsiTre o0 ckopocTH XuMudeckoil peakuuu. [lonsTHe 06 0OpPaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHsATHEe O TOMOTEHHBIX W TeTeporeHHbIX peakuusx. [lonsarue o
karanu3e. [loHsaTHE O XUMHUYeCKOM paBHOBecHH. DakTOpbl, BIUSIONINE HA CKOPOCThH
XMUMHYECKOHN peakIny U MOJ0KEHNE XUMUIECKOTO PAaBHOBECHSL.

OKHCAUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DIIEKTPOHHBIN OanmaHC OKUCIUTENHHO-
BOCCTaHOBUTENbHOU peakuuu. CocTaBleHUE ypaBHEHUH OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a AIIEKTPOHHOTO OanaHca.

Teopust AIeKTPOIMTHIECKON TUCCOLUALINU. DICKTPOIUTHI U HEANEKTPOIUTHL. KaTnoHsl,
aHUOHBI. MeXaHM3M AHMCCOIMAINK BEIIECTB C Pa3NIUYHBIMU BUJIAMH XUMHUYECKOU CBSI3H.
Crenens auccormanuy. CUIBHBIC U CIa0bIE AIEKTPOJIUTHI.



Peakinu noHHOTO 0OMEHa. Y CIIOBHS MPOTEKAHUSI PEAKIINI HOHHOTO 0OMEHa, TIOJTHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakuuil. CBoicTBa KUCIOT, OCHOBaHUM U COJIEH B CBETE
MPECTAaBICHUN 00 3JCKTPOJUTHYECKON Aucconuanuu. KauecTBeHHBIE peakid HAa HOHBI.
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit Ikcnepumenm:

03HAaKOMJIEHHE C MOJEISIMHU KPUCTANIMYECKUX PEHIETOK HEOPraHWYECKUX BEILIECTB —
METAJUIOB UM HEMeTauioB (rpadura W aimasza), CJIOXKHBIX BEHIECTB (XJIOpUAA HATPHUs),
UCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOW peaklUuu OT BO3ACHCTBUS pa3IMUHBIX
(baxTOpOB, HCCIEIOBAaHHUE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOIIECCa TUCCOIHALINN
KHUCJIOT, IIejoued M cosield (BO3MOXHO HCIOJIb30BaHUE BHUAEO MaTEpUANIOB), MPOBEIECHUE
OTIBITOB, WITIOCTPUPYIOLIUX MPU3HAKU IPOTEKAHUS peakuii HOHHOTO 0OMeHa (oOpa3oBaHue
ocaJika, BbIJENIEHHE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEpPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (TOpeHne, peakiuy pas3iosKeHus, COeTMHEHU),
pacrno3HaBaHHEe HEOPraHWYECKHX BEIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAaKIM HAa HOHBI,
pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTanuibl 1 MX coeJUHEHHSA

OOmas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CtpoeHue u (pu3Myeckue CBOWCTBA MPOCTHIX BELIECTB — TaJOI€HOB.
XUMHYECKHE CBOWMCTBA Ha MpUMEpEe XJopa (B3aUMOJIEHCTBHE C MeTalJlaMH, HeMeTaJlslaMH,
mienoyamu).  XisopoBojaopod. ConsiHas KHCIIOTa, XMMHYECKHE CBOICTBA, IMOJIydeHHE,
npuMeHeHne. JleicTBrue Xjopa M XJIOPOBOJOPOAA HAa OPraHrM3M desoBeKa. BakHeimne
XJIOPUJIBI U UX HAX0XKJACHUE B IPUPOJIE.

O6mras xapakrepuctuka ameMeHTOB VIA-rpymmbl. OcoOOEHHOCTH CTpOEHHUST aTOMOB,
XapaKkTepHble CTeNeHU okuciaeHusd. CTpoeHne U pU3NYECKue CBOWCTBA MPOCTBIX BEILECTB —
KHCJIOPOJIa U CePhl. AJUTOTPOITHBIE MOAU(PUKAIIMKI KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBosIOpoA, CTpoeHUE, PU3HUECKHE M XUMHYECKHE CBOMCTBA. OKCHABI CEpPhl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHasl KMCI0Ta, pU3HUECKHEe U XMMUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENs Kilacca KUCIOT M crneruduyueckne). XUMHUYECKHE PEaKIlnuH,
JeKallue B OCHOBE MPOMBIIIIEHHOTO croco0a MoIydeHHsl cepHOM KucioTel. [IpumeHnenue
cepHOil KkucioTbl. CoslMm CepHOM KHCIOTHI, KadeCTBEHHas peaklus Ha Cynb(ar-noH.
Haxoxnenue cepbl U €€ coelMHEHUH B mpupoae. XUMHUYECKOE 3arps3HEHUE OKpYXkKaromen
Cpezbl COeTMHEHUAMU cephbl (KMCIOTHBIE A0/, 3arpsI3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI
€ro NnpeioTBpaIleHus.

OOmiast xapakrepuctuka 31eMeHTOB VA-rpymnibl. OcOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, pacnpoCTpaHEHUE B HpUpoie, (U3UYECKue Hu
xuMuyeckue cBoiictBa. KpyroBopor aszora B mnpupoie. AMMHAaK, €ro (U3MUYecKue Hu
XUMUYECKHE CBOWCTBA, MOJIydyeHHWe M npumeHeHue. Conu aMMOHMS, MX (QU3MUECKUE U
XUMUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas peaklus Ha MOHbI aMMOHUS. A30THas
KHCIIOTa, €€ MoJlydeHue, (pU3nYeckue U XMMHUYecKHe CBOHCTBa (0OLIMe Kak MpelcTaBUTels
KJlacca KMCIOoT U cneunduyeckue). Vcnonp3oBanne HUTPATOB U COJIeld aMMOHHUS B KauecTBE
MUHEpAIbHBIX yI10OpeHuH. XUMHUECKOe 3arpsi3HEHHE OKPY)KaIoLIeH cpebl coeluHEHUIMU
a30Ta (KUCIOTHBIE I0XK/IH, 3aTpSA3HEHHNE BO3/yXa, MOYBbI U BOJI0EMOB). Pochop, aoTponHbIe
Moaugukaun Gocdopa, puznueckue u xummuyeckue cpoiictBa. Oxcua docdopa (V) u
¢dochopHas kucnora, puznyeckre U XMMHUYECKHE CBOWCTBA, MojydeHue. Vcnosab3oBaHue
¢docdaToB B kauecTBe MUHEPATBHBIX Y10OpEHUH.

OOmas xapakrepuctuka 31eMeHToB |VA-rpynmnel. OcoOOEHHOCTH CTpOEHUsI aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHHS. YTIIEPO/, aJUIOTPOIHBIE MOAU(UKALINY, pacTIpOCTPAaHEHHE
B Ipupoje, (U3NYECKUe U XUMHUYECKHe cBoiicTBa. AncopOuus. KpyroBopor yriepoaa B



npupoae. OKCuabl yriiepoaa, X GU3MUECKUe U XUMHUECKHE CBOMCTBA, ICHCTBHUE HA KUBBIC
OpraHu3Mbl, IOJYYEHUE U MPUMEHEHHE. DKOJIOTHUECKUE MPOOIEMBbl, CBA3aHHBIE C OKCHIOM
yriepona (1V), runoresa riio6anbHOTO NOTEIUICHHS KIIMMaTa, TapHUKOBBIH 3 dekt. YronpHas
KHUCIIOTa U €€ COJIM, UX (PU3UYECKHE U XMMUYECKHE CBOMCTBA, MOJYYEHHE U NMPUMEHEHHUE.
KavectBenHast peakiusi Ha kKapOoHaT-noHKI. Vcnoiap3oBanne KapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUAX YIiiepoa
(MeraH, 9TaH, JTWUJICH, AalleTWJIEH, 3TAaHOJ, IVIMLUEPHUH, YKCycHas Kuciorta). IIpuponnbie
WCTOYHUKU YIJIEBOJOPOJOB (yroiyib, MPUPOAHBINA ra3, HE(PTH), MPOIYKTHl HX MEpepabOTKU
(beH3mH), WX pPONb B OBITY M TPOMBINUICHHOCTH. [lOHATHE O OHOJOTHYECKH Ba)KHBIX
BEIIECTBAaX: JKHpaX, OeyKax, yrieBoJax — M UX pOJIM B KM3HU dYeloBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHUUECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnueckue U XUMHYECKHUE CBOMCTBA, IMOJIyY€HHE WU IPHUMEHEHUE.
Coenunenus kpemHusi B mpupone. OO6mmue mnpexacraBieHuss od okcuae kpemuus (1V) u
KpeMHueBoil kuciore. CHIMKaThl, MX HCIOJb30BaHHE B OBITY, B IPOMBIIIJICHHOCTH.
Baxkneiimue cTpouTeNnbHblE MaTepUalbl: KEpaMUKa, CTEKIIO, LIEMEHT, OETOH, KeJle300€TOH.
[IpoGiembl 6€301aCHOTO UCIIOJIB30BAHUS CTPOUTEIHHBIX MAaTEPUAJIOB B [TOBCEIHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydeHue oOpasloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJITHOM  KHCJIOTHI,
MIPOBEJIEHUE KAUYEeCTBEHHBIX pEaKIMi Ha XJIOpUI-UOHBI W HaOJIOJEHHE NPHU3HAKOB HX
MPOTEKAHMUSI, OTBITHI, OTpaXKaroue (U3NYECKHe U XUMHUYECKHUE CBOICTBA TaJIoOTEHOB M UX
coelMHEeHUI (BO3MOKHO HCIIOJIb30BaHUE BMJIEOMATEPHANIOB), O3HAKOMIIEHHE € 00paslaMu
XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C 00pa3iiaMu cepbl M € COeTMHEHUSIMH (BO3MOKHO
WCIIOJIb30BAHUE BHJIEOMATEPUAIOB), HAOJIOJCHHUE Tpollecca OOYIJIMBaHUS caxapa ToJ
JNEUCTBUEM KOHIUEHTPUPOBAHHOM CEPHOM KHCIOTHI, HM3YYCHHUE XHUMHUYECKHUX CBOMCTB
pa30aBIIEHHOW CEpPHOM KHUCIOTHI, IPOBEICHUE KAUYEeCTBEHHOW pEakluu Ha Cyinb(harT-uoH U
HaOJo/IeHNe MpHU3HaKa e€ MpOTeKaHUs, O3HAKOMJIEHHE ¢ (PU3MUYEeCKMMM CBOMCTBAMHU a30Ta,
dochopa u ux coeauHeHH (BO3MOYKHO HCIIOJH30BAHKME BHJICOMATEPHAIIOB), OOpa3laMu
a30THBIX U (pochOpHBIX ynoOpeHuil, MmojdydeHue, coOMpaHue, pacro3HaBaHUE U HU3Y4YCHUE
CBOMCTB aMMHaKa, IPOBEJCHUE KAUeCTBEHHbIX pEakUUi Ha MOH aMMOHHUS U docdaT-uoH U
W3y4YeHHE TPU3HAKOB UX MPOTEKaHUs, B3aUMOJEWUCTBHE KOHIICHTPUPOBAHHOM a30THOM
KHUCIIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAHME BHAEOMATEpUANIOB), U3yd€HUE MoAemnei
KPUCTAINIMYECKUX pemEéToK anmasa, rpaduta, yiiepeHa, O3HAKOMIIEHHE C MPOIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOTrasa,
noJiyueHue, coOupanue, pacro3HaBaHue U U3yu4eHUEe CBOMCTB YIIIEKUCIIOTO Ta3a, IPOBeICHUE
KaueCTBEHHBIX PeaKIIMii Ha KapOOHAT ¥ CUIIMKAT-UOHBI U U3Y4YEHHUE MPU3HAKOB UX IPOTEKAHMUS,
03HAKOMJICHHUE C MPOIYKIMEH CUIIMKATHON MMPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTATbHBIX
3aza4 1o Teme «BaxHeire HeMeTaIbl ¥ UX COSAUHEHUSD.

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepuUCTHKa XMMHUYECKHUX OJJIEMEHTOB — METAJJIOB Ha OCHOBaHUM UX
nojioxkenus B llepuoguueckoin cucreme xumuueckux snemeHToB J[. M. MenneneeBa u
ctpoeHust aroMoB. CrpoeHue wmeTamioB. Meraminueckas CBSI3b M METaJIMYECKas
KpUCTaJUITMYECKas peléTKa. DJIEKTPOXUMHUUECKUH Psijl HallpsKEeHU MeTaioB. Gusndeckue u
XUMUYECKHe CBOMcTBa MeTayioB. OOmme crnocoObl moiydeHus MertaioB. Ilonarue o
KOPPO3HH METAaJUIOB, OCHOBHBIE CHOCOOBI 3alUTHI UX OT Koppo3uu. CIiiaBsbl (cTanb, 4yryH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenouynslie MeTauIbl: NojoXkeHUe B Ileproanueckoil cucreMe XMMUYECKHUX 3JIEMEHTOB
J1. . MennieneeBa, CTpOEHHE UX aTOMOB, HaX0XkI€HUE B pupoe. PU3nueckre U XUMUYECKUE



cBOlicTBa (Ha mpuMmepe Hartpus U Kanusi). OKCHIbl M THUAPOKCHUIBl HATpUs MU Kajusl.
[IpumeHeHne WEeT0YHbIX METAIIOB U UX COCIMHEHU .

[IlenoyHO3eMENbHBIE METAJIBI MarHWd WM KajbLUH: IOJOXeHue B Ilepuonmueckoi
cucreme xuMuueckux 3iaemeHToB J[. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HaX0KJICHUE B
npupoje. Duznueckrue u XMMAYECKUE CBOMCTBA MArHUS U KaJIbLUs. BaxkHenmme coefuHeHnst
KanpLus (OKCHUJ, THAPOKCU, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunMil: nosiokenue B [lepuogudeckoil cucremMe XMMHYECKUX 2iaemeHToB /[l U.
MenneneeBa, CTpoeHUE aTOMa, HAXOXKJEHHE B Ipupoae. Pru3nueckue U XMMUYECKUE CBOICTBA
anmoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHIA AIFOMUHUS.

Kenezo: momoxenue B Ilepuomnueckor cucrtemMe xumuyeckux siemeHtoB . H.
MeHnneneeBa, CTpoeHUE aTOMa, HAXOXKEHHE B Tpupoae. Pru3nuecknue 1 XMuMUYeCKHe CBOMCTBA
xeneza. Okeuapl, ruapokeuasl U conu skenesa (1) m xenesa (1), ux cocras, cBoiicTBa u
MIOJTy4YECHHUE.

Xumuueckuit IKCnepumenm:

O03HaKOMJIEHHE ¢ oOpa3lamMl METAUIOB U CIUIABOB, UX (PU3WYECKUMHU CBOMCTBAMH,
U3Yy4YEHHE Pe3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOYXHO MCIOJIb30BaHUE BHIEOMATEPUAIIOB),
O0COOEHHOCTEH B3aMMOJICWCTBHUS OKCHIA KaJbI[Us W HATpPUS C BOJOH (BO3MOXKHO
WCIOJIb30BAHME BHJIEOMATEpUAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOM BOJBI, Ipolecca
TOpEeHHs XKejle3a B KUCIOpoJie (BO3MOXKHO HCHOJIb30BaHUE BUAECOMATEPHUAJIOB), MPU3HAKOB
MPOTEKAHUS KAUECTBEHHBIX peakUuii Ha HOHBI: MAarHus, KaJbIHsl, alFOMUHUS, LINHKA, Keye3a
(1) u xenesa (I1), meau (11), HabIrOIEHME W OMMCAHUE MPOIECCOB OKPAIIUBAHUS TJIAMEHH
MOHAMHM HaTpusl, Kajgus M KaJlblusi (BO3MOXHO HCIOJB30BaHUE BHUAEOMATEPUATIOB),
uccienoBaHue aM(pOTEPHBIX CBOMCTB TMIPOKCHIA AIFOMUHMS U THAPOKCUAA LIMHKA, PEIICHUE
JKCIIEpUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme MeTaibl U X COCTUHEHUS.

XuMHUSA U OKPYKAaKIIas cpena

BemectBa n Matepransl B IOBCEIHEBHOM KU3HU YeJI0BEKA. be30omacHoe HeIoab30BaHNE
BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBasi momouip mpu XUMHYECKHX OXOTrax M
OTPABJICHUSIX.

XuMUYecKkoe 3arps3HEHHE OKpyXKarouleil cpensl  (mpenenbHas — JOMyCTHMas
KOHLIeHTpauus BeulecTs, nanee — [1JIK). Posib xuMuu B penieHuu 3K0JI0THYecKUX mpoodiieM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTeprasioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MATEPHAIIBI).

Meostcnpeomemmoie ceasu

Peanuzanus MexxnpeaMeTHbIX CBS3eH IPU U3YYEHUH XUMHH B 9 Ki1acce OCyIIECTBISAETCS
4yepe3 HCIOJIb30BaHME Kak OONIMX €CTECTBEHHO-HAYUHBIX MOHSATHHA, TaK M TOHSITUH,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHSA: HAY4YHBIA (DakT, TUIIOTE3a, 3aKOH, TEopus,
aHalu3, CHUHTE3, KIacCH(PHKAIUS, MEepPHUOJUYHOCTb, HAOIMIOJCHHE, JKCHEPHMEHT,
MOJENUPOBAaHUE, HW3MEPEHHE, MOJElb, SIBIIEHUE, NApPHUKOBBIM APQPEKT, TEXHOIOTHs,
MaTepuabl.

®usnka: Marepus, aTroM, 3JIEKTPOH, INPOTOH, HEWTPOH, HWOH, HYKIHUJ, W30TOIBI,
pPaiMOaKTUBHOCTb, MOJIEKYJIA, DJEKTPUUYECKHH 3apsii, NPOBOJHUKH, IOJYIPOBOJHHUKH,
JMAJIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIleCTBa, a3,
pacTBOp, PACTBOPUMOCTb, KpUCTAJUIMYECKas peIIETKa, CIJIaBbl, (U3NYECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE31b1, CoJHIIE.

buosnorus: ¢porocunTes, npixanue, Ouocepa, IKOCUCTEMa, MUHEpaJIbHbIE Y100peHuUs,
MHUKPO3JIEMEHTBI, MaKPOIIEMEHTBI, ITATEIIbHBIE BELLIECTBA.



I'eorpadus: armocdepa, rtumpochepa, MUHEpaIbl, TOPHBIC TMOPOJBI, IOJIC3HBIC
HCKOTIaeMbI€, TOILIUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE PE3yNbTaThl OCBOCHHUS IMPOrPaMMBbI OCHOBHOTO OOIIEro o0Opa3oBaHUs
JOCTHUTAOTCS B X0/1€ O0OYUEHHsI XMMUHY B €JHHCTBE YUCOHOH U BOCITUTATEIBHON eI TEIbHOCTH
B COOTBETCTBHM C TPAIUIMOHHBIMH POCCUHCKUMHU COLMOKYJIBTYPHBIMH H JIyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHATHIMH B 00IIIECTBE MPABUIAMUA U HOPMAMHU MOBEJICHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YJaIOLTIXCS.

JIMYHOCTHBIE Pe3yJabTAaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALNN M PACIIMPEHUE OTbITA IeSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOLICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACIICJIMIO, TIOHUMAHHS 3HAYCHHS XUMHYECKOW HAayKH B YKU3HH COBPEMEHHOTO
oOrmIecTBa, CIIOCOOHOCTH BIIJIETh JOCTOBEPHOI MH(OpPMAINel 0 MepeoBbIX JOCTIKEHHUIX U
OTKPBITUSIX MUPOBOY M OTEYECTBEHHOW XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOUCTBE MUpPA K OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COIMAJIBHBIX HOPMAxX W MPaBWIAX MEXIIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  ITOJIC3HOW,
y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W JPYTrUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOW JESATEIBHOCTH NPHU BBHIMOJHEHUH Y4eOHBIX, ITO3HABATEIBHBIX
3aj1a4, BHITIOJIHEHUN XUMHUYECKHX IKCIIEPUMEHTOB, CO3/IaHUN YIEOHBIX TPOCKTOB, CTPEMIICHUS
K B3aMMOIIOHUMAHUIO ¥ B3aHMOIIOMOIIY B TIPOLIECCE 3TOH ydeOHOH e TeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEAEHHE M IMOCTYNKH CBOMX TOBAPHINEH C TMO3WIMHM HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUHA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE TIPEJICTABICHUS O BEHIECTBE M XHMHUYECKOW peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U COCTABIIAIOIINE OCHOBY JUIS
NOHUMAHUS CYHIIHOCTM HAyYyHOW KapTUHBI MHpa, TNPEACTABICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS MIPUPOJIBI, B3AUMOCBS3SX YEJIOBEKa C IPUPOIHOMN Cpeoii, O posin
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HaBaTEIbHbIE MOTHBBI, HAIpPaBJICHHBIE HA IMOJTYYCHHE HOBBIX 3HAHUI MO0 XUMUH,
HEOOXOMMBIEe ISl OOBSCHEHHs HAOJIIONAeMBIX IPOLECCOB M SBJICHUH, IO3HABAaTEIbHOH,
MHQOPMAIIMOHHOW M YHMTATEIbCKOH KyJIbTYPHI, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSITEIbHON
paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOHN IHMTEPAaTYpOH, AOCTYIMHBIMH TEXHHUYECKHMHU
cpencTBaMu HHQOPMALMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00Y4YEHHIO U MO3HAHUIO, JII0003HATEIBHOCTh, TOTOBHOCTD M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHOM M UCCIIE0BATEIbCKOM ISTEIHbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU J>KU3HHU, OTBETCTBEHHOTO OTHOLIEHHMS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKHM Ha 370pOBBIH 00pa3 >KU3HM, OCO3HAHHE MOCIEICTBUI M HENpHUITHE BPEIHBIX
NPUBBIYEK (YIOTPEOICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOICHNUS
MpaBUI O€30MaCHOCTH MpH OOpPAIIEHHH ¢ XUMHUYECKUMHU BEIECTBAMHM B OBITY M peabHOU
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:



HMHTEPEC K MPAKTHUECKOMY H3YyUEHUIO PO(HECCHil U Tpy/ia pa3InIHOTr0 POJa, yBaKEHUE
K Tpyly U pe3yjibTaTaM TPYAOBOM [EATENIbHOCTH, B TOM YHCIIE HAa OCHOBE IMPUMEHEHHUS
MPEIMETHBIX 3HAHWW 10 XWMHH, OCO3HAHHBI BHIOOP WHIMBUIYAITBHOW TPACKTOPUU
MPOIOJDKEHHST 00pa30BaHusl C y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XMMUH,
0OIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIEITHOM MPO()EeCCHOHANBHON AeITEeIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTbH aJIalITUPOBATHCA B MPO (PECCUOHANIBHOM Cpelie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIeCO00pa3HOE OTHONIICHUE K MPUPOAE KaK MCTOYHUKY >KM3HU HaA
3emite, OCHOBE €€ CYIIEeCTBOBAHUS, IOHUMAHUE [IEHHOCTH 3JJ0POBOTO M OE30MacHOTO 00pasa
KU3HU, OTBETCTBCHHOE OTHONICHHE K COOCTBEHHOMY (U3HUYECKOMY H TICUXUYCCKOMY
3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOIOICHUS MTPaBUIT OE30MaCHOTO TIOBEACHUS TP padoTe C
BEILIECTBAMHU, a TAK)KE B CUTYAIUAX, YIPOXKAIOIIHNX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU M3YUYEHUU XUMHH, JUISI PEIICHUS
3a/1a4, CBS3aHHBIX C OKPY)KAOLIEH MPUPOJHOW CpEeNoM, Uil IIOBBILMICHHUS YPOBHS
9KOJIOTUYECKOU KYJIBTYpPBhI, OCO3HAHUS TJI00aIbHOTO XapakTepa KOJOTHUYECKHX MPOoOIeM U
MyTe MX pelIeHUs MOCPEJACTBOM METOJOB XHMHHU, DKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATHCS UM B ITO3HABATEIHHOM, KOMMYHUKATUBHON M COIIMAIBHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX Pe3yabTAaTOB BHIACIAIOT 3HAYUMBIE TSI (POPMHUPOBAHUS
MHPOBO33pEHHUsI OOIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHSI, TPUHITUII, TUTIOTE3a, (DAKT, cUCTeMa,
MPOIIECC, IKCIIEPUMEHT U IPYTO€. ), KOTOPBIE UCTIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YICOHBIX
MpeAMETaxX M MO3BOJITIOT Ha OCHOBE 3HAHUMN M3 3TUX MIPEAMETOB (DOPMUPOBATH MTPEICTABIICHHE
O IICJIOCTHOM HAyyHOW KapTUHE MHUpa, W YyHUBEpPCaJIbHbIE Yy4YeOHBIC JICUCTBUS
(mo3HaBaTeNnbHble, = KOMMYHUKATHUBHbBIE,  PETYJISITHBHBIE),  KOTOpble  00ECleYHBaIOT
(¢bopMHUpOBaHHE TOTOBHOCTH K CaMOCTOATEIbHOMY IUJIAHUPOBAHUIO M  OCYIIECTBIICHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble 1ornyeckue 1eMCTBUSA:

YMEHUSI HCHOJIBb30BaTh NPUEMBI JIOTHUECKOTO MBIILICHUS [PU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKUX TOHATUH (BBLACIATH HUX XapakTepHble MPHU3HAKH,
YCTaHaBIMBAaTh B3aUMOCBSI3b C JIPYTMMH TOHATUSMHU), HCHOJIb30BaTh MOHATUS IS
OOBSICHEHUSI OTIECNbHBIX (DAaKTOB U SIBIICHUH, BBIOMPATh OCHOBAHUA U KPUTEPUU IS
KJIacCU(UKAUU XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKUUd, yCTaHABIMBATh MPUYUHHO-
CIIEICTBEHHBIE CBSI3M MEXJy OObEKTaMHU H3Y4YECHHs, CTPOUTH JIOTMUYECKHE PaCCYXKICHUS
(MHIYKTUBHBIC, TEAYKTUBHBIC, TI0 aHAJIOTHH ), JeNIaTh BHIBOJIbI U 3aKITIOYCHHUS,

yYMEHHE MIPUMEHSTH B MpOIlecce MO3HAHUS MOHATHUS (TIPEeMETHBIE U METaIllpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIOJb3yeMble B XUMUH, NMPEOOPA30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XuMHuueckas (opMmylna W ypaBHEHHE XHUMHYECKOW pEaKIHU — MpU PEHIeHHH Yy4eOHO-
[I0O3HABATENbHBIX 3a/ad, C YYETOM OTUX MOJEIbHBIX NPEACTABICHUN BBIABIATh U
XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKH U3Y4aeMbIX 00BbEKTOB — XUMHUUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIU, BBISBISATH 00IME 3aKOHOMEPHOCTH, IPUYUHHO -CJIEICTBEHHBIE CBS3H U
MIPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBareJbCcKue 1eHCTBUA!

YMEHHUE HMCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a
Takke B KayecTBE OCHOBBI ISl (POPMHpPOBAHUS TUMOTE3bl MO TMPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;



npuoOpeTeHre ONbITa MO ITUIAHUPOBAHUIO, OPTaHU3AIMH M MTPOBEACHUIO YICHUYECKHX
9KCIEPUMEHTOB, YMEHHE HaOII01aTh 33 XOJ0M IIPOIECCA, CAMOCTOSITENILHO ITPOrHO3UPOBATh
€ro pe3yabTar, popMyaupoBaTh 000OIIEHHUS 1 BBIBOABI 10 Pe3yJIbTaTaM MPOBEIEHHOTO OTIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MIPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHHUE BBIOMpATh, aHATU3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAIHIO PA3ITUIHBIX
BUJIOB U ()OPM IpEACTABICHUS, MOTY4aEMYIO0 U3 Pa3HbIX UCTOYHHMKOB (HAay4HO-IOMYJIIpHAs
JIUTEepaTypa XHUMHUYECKOTO COJIEpXKaHMs, CIPaBOYHbIE MocoOus, pecypcsl HHTepHera),
KPUTHUYECKH OLIEHUBATh IPOTUBOPEUHMBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

YMEHHE NPUMEHSTh Pa3IMuHble METO/IbIl U 3alIPOCHI IIPHU MOUCKE U 0TOOpE MH(pOpMaLuu
U COOTBETCTBYIOUIMX JIAaHHBIX, HEOOXOIUMBIX JUIsl BHIIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX
3ala4  ONpENeNEHHOr0 THUMa, MPUOOpPETeHHWEe oOmbiTa B O0JIAaCTH  HUCMOJIb30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TE€XHOJOTHM, OBJaJeHUE KYJIbTYpOH aKTUBHOTO
WCIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BbIOMPATh ONTUMAIbHYIO
¢dbopMy npezacraBiaeHUs MHPOPMALMK U WIUIIOCTPUPOBATH pEIIaeMble 3a7aYd HECIOKHBIMU
cXeMaMu, AuarpaMMamu, ApyruMu GopmMamu rpauku U ux KOMOUHAIMSIMUY;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHOM U Hccien0BaTeNbCKON
NEeSTeNbHOCTH HH(OpPMAlMIO O BIMSHUM IPOMBIIIJIEHHOCTH, CEIbCKOTO XO3iHCTBa U
TpaHCHIOPTa Ha COCTOSIHUE OKPYKAIOLIEeH MPUPOTHOU CPEIbI.

KoMMyHHKaTUBHBIEC YHUBEPCAIbHbIE YUeOHbIE 1eiiCTBUSA:

yMEHHs 3a7aBaTh BOINpPOCHI (B XOJe aAuajora U (WiM) AWCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil TeMbl, (POpPMYIHpPOBaTh CBOM TNPEIJIONKEHHUS] OTHOCHUTEIBHO BBIMOTHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUsI TPEACTaBJIATh IOJIyY€HHBbIE pe3ybTaThl MO3HABATEIBLHOM JEATEIHHOCTH B
YCTHBIX W TNHCbMEHHBIX TEKCTaX; JejaTh MPe3eHTAlI0 pe3yJbTaTOB BBIOJHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (71a00paTOpHOTO  OMbITa, JabopaTOpHOW  pabOTHl  TIO
WCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO IMPOEKTA);

YMEHHUsI yueOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MMO3HABATEIBHOMN U
UCCIIEIOBATENIbCKON JESITENIHOCTU MIPHU PEIICHUH BO3HUKAIOIIKMX MPoOIeM Ha OCHOBE y4yéTa
OoOLIMX MHTEPECOB U COIJIACOBAHUS MO3ULUN (0OCYKIeHHsS, 0OMEH MHEHHUSIMHU, «MO3TOBBIE
HITYPMbI», KOOPJIWHAIUS COBMECTHBIX JIEHCTBUH, OIpeNeieHHe KPUTEPUEB IO OIICHKE
KauyecTBa BBIMOJIHEHHOM pabOThI U JPYyrHUe).

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE  CaMOCTOSITEJIbHO  OMPENeNsATh 1€ JIeATENbHOCTH,  IUIAHUPOBATb,
OCYILIECTBIISITh, KOHTPOJHMPOBaTH M MHPH  HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
NesITeNIbHOCTh, BbIOMpaTh Hambosnee HPQPEKTUBHBIE CIOCOOBI pelIeHus Y4eOHBIX H
MO3HABATENIbHBIX 33/1a4, CAMOCTOSITENIbHO COCTaBIISITh WM KOPPEKTHUPOBATH MPEIOKECHHBIN
QITOPUTM JICHCTBUYN MNP BBINOJHEHUH 3aJaHUM C y4€TOM IMOJIy4eHHUS HOBBIX 3HaHHUI 00
M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIUAX, OLEHUBATH COOTBETCTBHE IOJIYYEHHOTO
pe3ynbTaTa 3asBJICHHON e, YMEHHME HCIOJNb30BaTh W aAHAIU3UPOBATh KOHTEKCTHI,
IIpeiaraéMble B yCIIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3ylbTAaTOB IO OCBOEHHUIO O0S3aTENBHOIO COJCpKaHUS,
YCTaHOBJICHHOTO JaHHOW (epepanbHOM pabodeil MporpaMMoi, BBIJENSIOT: OCBOCHHBIE
oOyJaromuMuUCs Hay4yHblEe 3HAHUSA, YMEHHS M CHOcoObl JeWcTBuM, cnenuduyeckue s
npeaMeTHON ob6nacTu «XUMHs», BUJBI AEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0
MHTEepOpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3JIMUYHBIX Y4YeOHBIX M HOBBIX
CUTYaLHSIX.



K xoHniy o0ydenus B 8 Kiacce nmpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y OOyUAIOIIUXCS YMEHUH:

PacKpbIBaTh CMbBICII OCHOBHBIX XMMHUYECKHUX ITOHATHI: aTOM, MOJIEKYJIA, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOpOJAHAs U
HEOJHOPOJHAsI), BAJIEGHTHOCTh, OTHOCUTENIbHAsI aTOMHAasi U MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJS XUMHYECKOTO
JJIEMEHTA B COEIMHEHUM, MOJSPHBIH 0O0BEM, OKCUJ, KUCIOTA, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHUCICHHS,  XUMHUYECKas  peakuus,
KJaccu(UKaus peaKiyii: peakuyd COCOUHEHUS, PEaKIUU Pa3JIOKEHHs], PeaKIuu
3aMEIEHUs, peakluu OOMEHa, 3K30- M JHJIOTEPMHUECKHUE PEAKIUH, TEIJIOBOU
ahdexT peakuuu, SIPO aroMa, SJIEKTPOHHBIM CIOW aroma, aTOMHas OpOUTab,
paauyc aToMa, XMMMYECKas CBsI3b, MOJSPHAs U HEMOJIIpHAsl KOBAJIEHTHAsl CBS3b,
MOHHasl CBS3b, HOH, KATHOH, aHWOH, PaCTBOP, MACCOBas J10JIs BEIIeCTBA (MPOLIEHTHAs
KOHLIEHTpAllKs) B PacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUHA U MPUMEHSTH 3TH
MOHSATHS NPU ONKMCAHUU BELIECTB U UX MPEBPALLECHUII;

WCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY Ui COCTaBlieHUsI (OpMyJd BEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTIPEJIeNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETCHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAUIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COEIWHEHUH Mo ¢opMmyiaM, BHJ XUMHYECKOW CBS3H
(KoBajieHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cmbici [leproanueckoro 3akoHa . . MeHnneneeBa: 1eMOHCTPUPOBATH
IMOHMMAHHE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX
nosjoxeHus B lleproguyeckoil cucreMe, 3aKOHOB COXPAHEHHMS MAacChl BEILIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI, 3aKOHa ABOTaapo;
OTHCHIBaTh M XapakTepuszoBaTh TabmuuyHyo ¢opmy [lepronudeckoit cucTteMsl
XMMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHITUS «TJlaBHAs NoArpymnmna (A-rpymnmna)» u
«moboynas noarpynna (b-rpynma)», Mansle U OoJiblIME TEPUOMABI, COOTHOCUTH
0003Ha4YeHusl, KOTOpbIe UMetoTcs B Tabnuie «lleproandeckas cucreMa XMMUYECKUX
anemeHToB JI. 1. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHUX DJIIEMEHTOB (CoCTaB W 3apsj sjapa, oOllee YUCIIO 3JIEKTPOHOB U
pacnpesenieHue uX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh  XUMHYECKHE  DJEMEHTbl, HEOpraHHMYeCKHe  BEIlecTBa,
XMUMHYECKUE PeaKlUu (10 YUCIy U COCTaBY YYacCTBYIOLIUX B PEaKIIUU BEIIECTB, IO
TEIIOBOMY 3P heKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKIE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIacCOB, MOATBEPKJas OINUCAHWE MpUMEpaMU MOJIEKYISPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAaHUS XUMUYECKUX NIPEBPALLICHUN B Pa3JIMYHBIX YCIOBHIX;
BBIYMCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO W MOJISIDHYIO MAacChl BEIIECTB,
MacCOBYIO JI0JIF0 XUMHUYECKOT0 3JIEMEHTa 0 (popMyJie CoeAMHEH M, MACCOBYIO JIOJTIO
BEILECTBA B PaCTBOPE, IPOBOJUTE PACUETHI IO YPABHEHUIO XMMUYECKOM pEaKIuy;
IIPUMEHATh OCHOBHBIE ONIEPALIMU MBICIIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHMe, 0000IIeHHe, CHCTEMaTHU3aluio, KIacCU(UKAIMIO,  BBISBJICHUE
IIPUYHUHHO-CIIEACTBEHHBIX CBSI3€M — I N3Y4YEHUs CBOMCTB BEILIECTB U XMMHYECKHUX



peakiuii, eCTeCTBEHHO-HAyYHbIE METOJbI MO3HAaHUs — HaOIIoneHHe, U3MEpEHue,
MOJIEJIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHBII U MBICIICHHBIN);

CIIeZIOBAaTh TpaBWJIAaM TI0JIb30BAaHUS XUMHUYECKOW TMOCYJOW U J1abopaTOpHBIM
00OpyJIOBaHHEM, a TaKKe MpaBUIaM OOpAIIeHUsI C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBINOJHEHUIO JIAOOPATOPHBIX XWMHUYECKHX OIBITOB  TIO
MOJYYCHUI0O M COOMpPAHHUIO Ta3000pa3HBIX BEHIECTB (BOJAOpPOAA W KHUCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPENEIEHHOM MacCOBOM J0JE€H pPAaCTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M  IPOBOAUTH XUMHUYECKHE OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB MIETOYEH U KHCIIOT C TIOMOIIBI0 HHIUKATOPOB (JIAKMYC,
beHondranenH, METUIOPAHXK U APYTHE).

K xoH1y 00yueHus B 9 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHH:

PacCKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHITHI: XUMUYECKUN IJIEMEHT, aTOM,
MOJIEKyJia, HOH, KaTHOH, aHHOH, IPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCIICHU S, XUMUYECKAst PEAKITH,
XUMUYECKasl CBSA3b, TEIUIOBOM d(PPEKT peakiuu, MoJib, MOJIIPHBIN 00BbEM, pacTBOp,
ANEKTPOJIUTHI, HEIJICKTPOJIUTHI, DJICKTPOJHUTHYECKAS JTUCCOIMAIUSA, PEAKIUU
WOHHOTO OOMEHa, KaTaJu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENb,
BOCCTAaHOBHUTEIb, OKHUCIEHHWE W BOCCTAHOBIICEHHE, aJUIOTPOMHs, amM(OTEPHOCTb,
XUMUYECKasi CBSI3b (KOBAJICHTHAs, WOHHAs, METANTMYECKas), KpUCTaJUTMYecKas
peméTka, KOppo3usi METAIIJIOB, CIIJIaBbI, CKOPOCTh XUMHYECKOU peaKIiu, IPeaeTbHO
nonyctumas konueHtpamnus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHHA U MPUMEHSTH 3TH
MOHSATHS NPHU ONMKUCAHUY BEIIECTB U UX MPEBPALICHHI;

HCIOJIb30BAaTh XMMUYECKYI0 CHMBOJIHMKY Ui COCTaBlieHUsI (OopMysd BEIIEeCTB U
YPaBHEHUH XUMUYECKUX PEAKIIHI;

OTIPEeNIATh BAJCHTHOCTh M CTENEHb OKUCICHHUS XHUMHYECKUX 3JIEMEHTOB B
COEIMHEHUSIX PA3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUN 1o (GopMyiiaM, BUJ XUMHUYECKOHN CBS3H (KOBaJIGHTHAas!, HOHHAS,
MeTaJinyeckas) B HEOPraHWYEeCKHX COCIMHEHUSIX, 3apsj HMOHA MO XHUMHYECKOH
(dbopmyIie, XxapakTep cpelibl B BOJHBIX paCTBOPAaX HEOPTraHUUYECKUX COCAUHEHUM, THIT
KPUCTATIMYECKON PEeIIETKH KOHKPETHOTO BEIECTBA;

packpbiBaTh  cMbicit  Ilepmoamveckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro MOHMUMAaHHE: OIHUCHIBATh M XapaKTepU30BaTh TAOIMYHYIO
¢dopmy Ilepuoanyeckoil cHUCTEMbl XMMUYECKUX O3JEMEHTOB: pa3iNyarh MOHSITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, mansie u
0O0JIbIIIME TIEPUO/IbI, COOTHOCUTH 0003HAYEHH S, KOTOPBHIE HMEIOTCS B IEPUOAUYECKOM
TabNMuIe, C YHUCIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS AaTOMOB XHMMHUYECKUX
AJIEMEHTOB (COCTAaB U 3apsil sSApa, 00IIee YUCIIO SIEKTPOHOB U pacipe/IesieHre UX 110
ANEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUME 3aKOHOMEPHOCTH B MU3MEHEHUU CBOICTB
AJIEMEHTOB U UX COCTUHEHUH B Mpe/esax MajblX MepruoJ0B U IIaBHBIX MOJTPYIII C
Y4€TOM CTPOECHHS UX aTOMOB;

KIacCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHTH, HEOpraHHWYeCKHe  BEIleCTBa,
XMUMHUYECKHE peaklnu (10 YUCIY U COCTaBy yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 110
TEIIOBOMY d3(QeKxTy, MO0 U3MEHEHHUI0 CTeNeHeH OKHUCIEHUS XUMHYECKHX
JJIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIIME W Ccrenu(DUUECKUE XUMHUYECKHE CBONCTBA
MIPOCTBIX M CIIOXKHBIX BEHIECTB, IMOATBEPIK/Iast ONMCAHUE TPUMEPAMU MOJICKYISIPHBIX
Y MOHHBIX YPAaBHEHUH COOTBETCTBYIONIUX XUMHUECKUX PEaKIIUN;

COCTaBJISITh YPAaBHEHMS DJEKTPOJIUTHYECKOM JUCCOIMAIMU KUCIOT, MIEIoYed u
COJICH, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHCHHSI PEAKIINii MOHHOTO OOMEHA, YPaBHCHHSI
peakiui, TMOATBEPKIAOIINX CYIISCTBOBAHUE T'€HETHYECKOH CBSI3H MEXKIy
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIUTEIHLHO-BOCCTAHOBHTEIBHBIX PEAKIIHHA MOCPEIACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa STUX PEaKIIHii;

MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJICKYISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (POpMyJie COeIMHEHUS, MAaCCOBYIO JIOJIIO
BEIIECTBA B PaCTBOPE, IPOBOJIUTH PACUETHI IO YPABHCHHUIO XUMUYECKOU PEAKIIHH;
coOmo/laTh TIpaBUJIa TOJB30BAHUS XMMHMUYECKOW TIOCYIOM U J1abopaTOpHBIM
o0opynoBaHHEM, a TaK)Ke MpaBHiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSAMH TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XHUMHYECKHX OIBITOB IO
MOJIy4YEHUIO U COOMpaHHIo ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIeKUCIOro ra3a);
MPOBOJUTHh PEAKIUH, IMOATBEPHKIAIONINE KAYeCTBEHHBI COCTAaB Pa3IMYHBIX
BEIECTB: PACNO3HABaTh OMBITHBIM MYTEM XJIOPHI-, OPOMHJI-, HOJUI-, KapOOoHAaT-,
docdar-, cwmkar-, cyiabhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBI
W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPax HEOPraHUYECKHX
BEILECTB;

MIPUMEHSITh OCHOBHBIE ONEPALIUU MBICIIUTEIBHON ACITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, 0000IlIeHNe, CUCTEMAaTH3aIUIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX
CBSI3€M — IJI1 M3YYEHHUsI CBOMCTB BEIIECTB M XMMHUUYECKUX PEAKIUN, €CTECTBEHHO-
HayyHbl€ METOJbl TO3HAHUA — HAONIOIEHHWEe, HW3MEpEeHue, MOJICIUPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HaunmeHoBaHMe pa3je/ioB U Komrsecrro wacoe DJIeKTpOHHbIe (L (PPOBbIE)
n/m TeM NMPOrpamMMblI Bceero KoHTpoinHbie IpaxTadeckne o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pa3nea 1. IlepBoHauyajibHble XUHMHYECKHE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemectBa 1 xuMu4deckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znesa 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bosayx. Kucmopos. 6 0 0 bu6mmoreka [IOK
IMonsitre 06 oxcHaax https://m.edsoo0.ru/7f41837¢c
29 Bonopon.Ilonsitue o 8 0 1 bu6moreka [IOK
KHMCJIOTaX M COJIAX https://m.edso0.ru/7f41837c
23 Bopa. PactBopel. [lonsitue 5 1 1 bu6mmoreka [JOK
00 OCHOBaHUAX https://m.edso0.ru/7f41837c
24 Sﬁf&iﬁiiﬁfﬁ“ 11 1 1 bubmorexa [IOK
- https://m.edso0.ru/7f41837¢c
CcOeMHEHMI
Utoro mno pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckas cucrema xumnueckux 3jaemMenToB /I, U. MenneneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[Iepronnueckas cucrema

7 0

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

XUMHUYECKHX dJIeMeHTOB J1.
N. MenneneeBa. Ctpoenue
aToma

XUMHYECKASA CBA3b.

39 OKucCIuTeIbHO- 8 bu6mmoreka [IOK
BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/7f41837¢c
peakinuu

bubmnoreka [IOK
Hroro no paseny 15 https://m.edsc]i.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJJMYECTBO YACOB 68

[10 ITTPOI'PAMME



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

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NMPOrpaMmblI Bcero Komrpoaeneie | - Ipaxririeckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. BemecTBo H XuMH4yecKkue peakuuu
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 0 bubnuorexa [JOK
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuorexa [JOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIMALIMS. 8 1 1 bu6moreka [IOK
XUMHYECKHE PEaKIMU B PACTBOPAx https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 bubnuorexa [JOK
anemeHToB VIIA-rpynmel. [anmoreHs https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 3ne§eHT01]3 V|AI-)pr1'Il'ILI. Cepau eé 6 0 0 ﬁggg_?ﬁ;i%iiorﬁﬂ 413636
COeJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.3 BHeMeHTO]f VA-E")pyrmLI. Asor, dhochop 7 0 1 Egggﬁ;;iéiﬁ)lorﬁﬂ 413636
U UX COCJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX Bubmiorexa LIOK
24 JEMEHTOB IVA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pasznen

3. MeTaaabl 4 UX COCIMHCHU A



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

N bubnunoreka IHOK
31 Obmwie cBoiCTBa MCTAIIIOB 4 https://m.edscﬂ).ru/7f41a636
3.2 Bakueiinme MeTauibl U KX COSIUHEHUS 16 Eggg?/ﬁzziiorﬁﬂ 412636
Wroro mo pazueny 20
Paznen 4. Xumus u oKpy»kaionias cpeaa
41 BeniecTBa u matepualbl B KU3HU 3 bubmmoreka [{OK
' YeroBeKa https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE BpeMs 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KosinyecTBo yacos DJIeKTpOHHbIe N poBbIe
w/n Tema ypoka Beero Konutposabueie | IlpakTuyeckue = 00pasoBaTejbHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yenoBeKa. Tena u BerecTna https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 TTouarue o MeTOoJaxX MO3HAHUSA B XUMUHU 1 0 0 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 bubnuorexa [JOK
oOparteHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 0 0 bu6mmoreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «PazneneHue
5 cnfeceﬁ (Ha anI;\/Iepe OYHCTKHU : 1 0 1 bubmorexa [IOK
N https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )»
bu6mmoreka [JOK
6 ATOMBI H MOJICKYJIEL . 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE JIEMEHTBI. 3HAKU 1 0 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 0 Brbmiorexa LJOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 0 bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
o | men e | s BiSmomatiok
’ https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB



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

11 OTHOcUTENbHAS aTOMHAs Macca. bub6mmoreka [{OK
OTHOCHTENbHASI MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYECKOTO 3JIeMEHTa B bu6mmoreka [IOK
COEIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo Bemecta. Moiis. MossipHast bubnuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XuMHUYUECKast pEaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBuUs MPOTEKaHUS bubmmoreka [{OK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUST MaCChl BEIECTB. bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJIn4ecTBa, MacChl
17 BemecCTJ:aea o y;;IBHeeI-(I:I/IHi/I’ XI/?ISI(I:/I‘IGCKI/IX bubmorexa LIOK
o https://m.edsoo.ru/ff0d5708
peaKImit
18| (cocmmtmn, pamomemm smmemoms bu6morera LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
o | Ml Touomcon i BuGorrs LOK
' . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HAHUH
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIIHIDY https://m.edsoo.ru/ff0d4290
| oo en e Cocnm s B LOK
https://m.edsoo.ru/ff0d448e
BemiectBo. O30H
du3nyecKkre U XMMUYECKHE CBOMCTBA Bubmiorexa IIOK
22 KHCcIopoaa (peakiuu OKUCICHHUS,

ropenue). [lonsitue 00 okcuaax

https://m.edsoo.ru/ff0d4614



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
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https://m.edsoo.ru/ff0d4614

Cnoco0bl ONTy4eHus KHCI0poa B

bu6mmoreka [IOK

23 1a00paTOPHH U TPOMBIIIICHHOCTH. )
TTpiMeHeHue KHCTOpOTa https://m.edsoo.ru/ff0d497a

28| nommeo repoxmimccxon ypasnen buGmoresa LIOK
DK30- U DHIOTEPMHUYECKUX PEAKIMIX https://m.edsoo.ru/ff0d4790
Tonnuso (HedTh, Yroiab U METaH). Bubniorexa [IOK

25 3arps3HeHue BO3/IyXa, CIIOCOObI €ro https://m.edsoo.ru/ff0d4cda
MPEIOTBPALLICHUS — :
[IpaxTnueckas padota Ne 3 o Teme Bubmiorexa [[OK

26 «[Tony4uenne u coOupaHue KHCIOPO/Ia, https://m.edsoo.ru/ffod4ae?
W3y4YEHUE €ro CBOMCTBY o '

27 Bonopox — anemeHT u nmpoctoe bubnuoreka [JOK
BelrecTBo. Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0

28 dOu3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Boziopoaa. IlpumeHenne Boaopoaa https://m.edsoo.ru/ff0d4dd0

bu6moreka [IOK

29 [ToHsaTHEe 0 KACIIOTAX U COJISAX https://m.edsoo.ru/ff0d50d2

30 CriocoOpl Mmoy4eHus: BOJ0poa B bu6mmoreka [JOK
1a00paToOpHH https://m.edsoo.ru/ff0d4dd0
[IpakTuueckast padota Ne 4 o Teme BuGnuotexa LIOK

31 «ITonmyuenue u coOupaHue BoI0OPOa, https://m.eds0o.ru/ffod4f42
W3Y4YEHHUE ero CBOMCTBY — '

32 MouspHbiii 00BEM ra3oB. 3akoH ABOTAIPO ﬁtl/tISJsI'I;I/(r);ZIEjasc]){)orIlf/ffO 4542
Boruncnenust 00bEma, KommuecTBa Bubmiorexa LIOK

33 BEILIECTBA ra3a 1o €ro u3BECTHOMY

KOJIMYECTBY BELIECTBA WIIH 00BbEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Beruucinenus 006EMOB ra3oB 0o

bu6mmoreka [IOK

34 YDABHCHHIO PEAKLHI Ha OCHOBE 3aKOHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH ra30B
35 duznyeckne 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuotexa [JOK
WHJIUKATOPaxX https://m.edsoo.ru/ff0d59e2
B Kak pacTBopuTesb. HachllieHHBIE U
37 memacomensie pactaop. Macconan ubmorera LIOK
: https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTnueckas padota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
oTpeIeIEHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»
39 KonTtponsHas padota Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuukaus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 enomn oononm n aborepmmin ubmotera LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHUYECKUE CBOWCTBA bubnuorexa [IOK
OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4eHue u XUMUYECKUE CBOMCTBA bubnuoreka [IOK

KHUCJIOT

https://m.edsoo.ru/ffOdfee2
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16 Conu (cpemHue): HOMEHKIATypa, CIIoCOObI bubnuorexa [JOK
MOJTYYCHHSI, XAMHYECKUE CBOICTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUIN»

48 I'enernueckas cBsi3b MEXAY KlaccaMu bubnuorexa [JOK
HEOPraHUYEeCKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50

49 O06o001IeHe U CUCTEMAaTH3aIl|s 3HAHHH bubmmorexa [TOK

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

S0 "Ocnommmie xaacon neopramceris Bubmorexa LIOK

. P https://m.edsoo.ru/00ad9ela
COCMHCHU I
SL | v srevenon Home BuGnotexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas Buborexa [IOK
52 crucTeMa XMMHU4YecKux 3jeMeHToB /. U. .
https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoapl, Tpynmbl, TOATPYIIIIHI bubmmorexa LIOK
PHOZIRL, TPYTHIBL, TOATPYI https://m.edsoo.ru/00ada52c

54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuoreka [JOK
W30TormsI https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX o6onoqe1<u Bubnmorexa [IOK

55 aToMOB 3JIeMeHTOB [leproanueckoit .

https://m.edsoo.ru/00ada6bc
cuctemsl /1. Y. MeHaeneeBa
XapakTepucTuKa XUMUYECKOTO dIIEMEHTa Bubmiorexa IIOK
56 1o ero noyioxeHuro B [lepuoandeckoit

cucteme /1. 1. Menneneena

https://m.edsoo.ru/00ada824
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3nauenue [leproanueckoro 3aKoHa ass
57 PasBUTHs HAYKHU U NIPAKTHKH. . . 1 bubnuorexa [JOK
MenzeneeB — y4u€Hblii, IeIaror u https://m.edsoo.ru/00ada96e
IpaXIaHUH
58 DIEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
59 VowHas XHMIHECKas CB3p . https://m.edsc]i).ru/OOadac34
60 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XUMUYECKast 1 bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneis okncneHis . https://m.edséf).ru/OOadae28
63 OKnCANTENEHO-BOCCTAHOBUTEIILHBIE 1 bubnuorexa [IOK
peaknuu https://m.edsoo.ru/00adb076
64 OxucauTenu U BOCCTAaHOBUTENU 1 ﬁgg;%’;;%igﬁﬁlo% db076
65 KontponbHas padota Ned4 o Teme 1 bubnuoreka [JOK
«Ctpoenue aroma. XMMHUYCCKAst CBS3b)» https://m.edsoo.ru/00adb486
66 PesepBubiit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBuslit ypok. O6001IeHE U 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PesepBusiit ypok. O6001IeHE U 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe LN poBbIe

Jrj;_)n Tema ypoka Beero Konrpoannsle | IlpakTuuyeckne | 00pasoBaTe/bHbIE
padoTsI padoThbI pecypchl
[Tepuonnueckuii 3akoH. [lepronnueckas
1 CI/I(?FCMI; XUMHYECKUX BJICMIC)HT(I)[B . . 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XI/IMI/I‘-IGCKEIX AIIEMEHTOB TIEPBBIX TPEX 1 0 0 bubmorexa LHOK
https://m.edsoo.ru/00adb6b6
TEePUOIOB
3 Knaccudukarus 1 HOMEHKIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4ueCcKon CBSI3U U TUIIBI 1 0 0 bu6moreka [IOK
KPUCTAUTHIECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
5 «IToBTOpEHUe U yriyOneHne 3HaHuM 1 1 0
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kimaccay
6 Knaccudukanus XauMUuecKuX peakinii 1 0 0 bu6mmoreka [JOK
10 Pa3IMYHBIM IIPHU3HAKAM https://m.edsoo.ru/00adbcb0
7 peacuumn, Tomime o roworenn ) 0 0 ufimorera LIOK
' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.
@DaxTOopHI, BIUSAIOIIME HA CKOPOCTh bubnunoreka [JOK
8 o 1 0 0 .
XHUMHYECKON PeakIiK U MO0JI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 0 0 bubmuoreka [JOK

peakiuu

https://m.edsoo.ru/00adcade
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Teopus 3IEKTPOTUTUYECKON

bu6mmoreka [IOK

10 mucconuanyu. CHIBHBIE U CIIA0bIE https://m.edso0.ru/00adcd68
DJIEKTPOJIUTHI
11 HMonHbIe ypaBHEHNS PEAKIIUN Bubmrorexa HOK
¥p peaxi https://m.edso0.ru/00add448
12| oonosammti s esers mpenctasomii o6 BuGmorexa LIOK
. el https://m.edsoo0.ru/00add5d8
ANEKTPOJIUTUICCKON TUCCOITUAITTT
13| npexcasncrtt o6 snomommateRoi BuGmorexa LIOK
bell p https://m.eds00.ru/00addgb2
TIIUCCOLAIAN
14 [TonsiTue o ruapoIU3e coJie Bubmaotexa LIOK
https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 O0001IeHre U cUcTEMAaTU3ANs 3HAHUN https://m.eds00.ru/00addd12
16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuorexa [JOK
OKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 | o rctomm BuGmorexa LIOK
P . HHALHA. https://m.edsoo.ru/00addecO
XHMMHYECKUE PEAKIIUU B PACTBOPaX»
18| Xoserorns ooosoran s womome BuGmorera LIOK
PAMEp https://m.edsoo.ru/00addfe2
XJI0pa
10| ok enoiiormn, omoa BuGmorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpakTrueckas pa60Tva Ne 2 o teme BuGnuotexa LIOK
20 «[lony4yeHne coJITHON KUCIIOTHI,

HU3yYECHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348
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Beluncienus 1o ypaBHeHHUIM

bu6mmoreka [IOK

21 XUMITHECKHIX PEAKIUTH, CCITH QI H3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
ANIOTpONHBIE MOJAU(DUKALIUNA CEPBHI.
23 Haxomr;eHHe CeijII I/I(beé c;IeHHHell)mﬁ B bubmaorexa LIOK
. https://m.edsoo.ru/00ade64a
npupoJie. XMMUYECKUE CBOMCTBA CepPhI
24 CepoBonopo, cTpoeHue, Pu3ndeckKue u bubnuotexa [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa
25 (bmnsecxnle) u XI/II\EI/I‘—ICCKI/IG CBOIS/'ICTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHUE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubnuorexa [JOK
26 )
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU
cepbl
27 Brruncinenne MaccoBoU 10U BEIXOJA bu6mmoreka [JOK
POIYKTa PEaKIMK https://m.edsoo.ru/00adec8a
OO01ast xapaKTepUCTUKA SIIEMEHTOB
28 VA-rpymisl. A30T, pacpocTpaHeHHE B bubnuoreka [JOK
npupoje, GU3HYECKHE U XUMHUECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AmMUax, ero Cpmv.nqecme u Bubmiorexa LIOK
29 XMUMHYECKHE CBOMCTBA, MOJIyYCHUE U

IIPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Ipaktuyeckas padora Ne 3 o reme

bu6mmoreka [IOK

30 «HOVH YACHHE aMMHaKa, H3yHeHue ero https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THas KHUCIOTa, € Pu3nuecKue u bubnuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJIEH

MMOHHUS B KAYECTBE MUH BHBIX
32 ?/I[ogpeHHﬁ il/lel\:[:I/I‘{ZCKoeeI;paiJ;)ﬂSHeHI/Ie bubmorexa LHOK
" https://m.edsoo.ru/00adf518
OKpYXaIoIel Cpeibl COSAMHEHUSIMU
azora
33 535(;%)351.1211(15:1?;2;; (b(l())I/II)??I/IE—I\g)CIfII/IC U bubmorexa I[TOK
O https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOMCTRBA, IMOJTyUYCHUE
| Donomommeme bocheen s oneeme B LOK
N i https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamMu

35 Yraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuorexa [JOK
(bu3nvecKue ¥ XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux pusudeckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6mmoreka [JOK
POOJIEMBI, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 YroapHasg KUCIoTa U €€ COTu bubmorexa [IOK

https://m.edsoo.ru/00ae006¢
[IpakTueckas pabota Ne 4 o Teme
38 "[lomyueHue yriekuciioro rasa. bubnuorexa [IOK

KauecTBeHHas pCaKuusg Ha Kap6OHaT'

HOH

https://m.edsoo.ru/00ae027e
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[TepBoHauanbHBIE TOHATHUS 00

bu6mmoreka [IOK

39 OPTaHITHCCIIX BEIIECTBAX KAk 0 https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia

40 Kpemuwuii u ero coenuneHus bubmaorexa LIOK

https://m.edsoo.ru/00ae080a
[IpaxTnueckas pabota Ne 5. Pemenue

a1 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuotexa [JOK
«BaxHeime HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEUHEHUS»

Kourpoapnas Ta Ne3 1o Tem
42 <<]§)am1;){()ej;'1mjle Ei?AZTﬂISI I/IOI/IXe ) bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COEUHEHUS
OO0mmas XxapaKTepUCTHKA XUMUYIECCKIX
MEHTOB — MET .
43 la\jljoaeJ'IHI/?‘IeCKaﬂeCBa;III)OE MeTajlInyecKas bubmmorexa ITOK
N https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasi PemIéTKa.
du3zndeckre CBOMCTBA METAJIJIOB
XuMHUYecKre CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUYECCKUHN Pl HAPSDKCHUMA bubmmorexa HOK
https://m.edso0.ru/00ae1156
METAJIJIOB
OO6mme cnocoObl MOTYYCHHUS METAIIOB.

45 CmuiaBel. BeruncieHnus o ypaBHEHUAM bubnuoreka [JOK
XUMHUYECKHUX PEaKIUii, eCIIN OJTUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJICPKUT IMPUMECH

46 [ToHsATHE O KOPPO3UU METAJLIOB bubmorexa [IOK

https://m.edso00.ru/00ae1278
bubnuoreka [[OK

47 [Henotnpre MeTaiis! https://m.edsoo.ru/00ae14b2

48 Oxcupl ¥ TUIPOKCHIBI HATPHS U Kalus bubmiorexa [IOK

https://m.edsoo.ru/00ael14b2
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Ilenouyno3eMeabHbBIC METAJIbI —

bubmuoreka [IOK

49 KaJILLIMI ¥ MarHHi https://m.edsoo.ru/00ae15e8
50 Baxxueiime coequHEHUS KaJIbIIA bubmmorexa LIOK
o 1 https://m.edso0.ru/00ae15e8
51 O0001enne ¥ cucTeMaTH3anys 3HaHAN
52 JKEcTKOCTh BOJBI M CITOCOOBI €& bubmmoreka [{OK
YCTpaHEeHUS https://m.edsoo.ru/00ae1886
o | B e o B 10K
. 8 a https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubnuorexa [JOK
54 AmomnHuiA https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU KeJe3a bu6moreka [IOK
(1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001IeHne U cucTeMaTU3alus 3HAHUN
[Ipaktuueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME bu6mmoreka [JOK
«BaxxHelmme MeTaJuIbl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bu6mmoreka [JOK
COJIEPKUT NpUMecH. Borancenus https://m.edsoo.ru/00ae1750
MaccOBOM JOJU BBIX0J1a IPOIYKTa
peaxiu
61 O00011IeHNE U CUCTEMATH3ALUS 3HAHUH
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KonTtponeHas padota Ne4 mo teme

62 «Baxxnelimue MeTauibl 1 UX 1
COCIIMHEHUS
63 BemecrBa u matepuaisl B 1 bubnuorexa [JOK
MIOBCE/IHEBHOM KM3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHNE 1 bubnuorexa [JOK
OKpY)KaIOIIeH cpe/Ibl https://m.edsoo.ru/00ae4270
65 Ponp xuMum B pelIeHNH SKOJIOTUYECKUX 1 bubnuorexa [JOK
npooseM https://m.edsoo.ru/00ae4270
66 PesepsHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTeMAaTH3allMs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepsHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTeMAaTH3allMs 3HAHUH https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuorexa [JOK
CHCTEMaTH3alus 3HAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






