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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma Mo XMMHHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE TpeOOBaHWI K pe3yslbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelIbHON IMPOrpamMMBbI
OCHOBHOTo o0rmiero oOpazoBanusi, npeactaBieHHbIXx B GI'OC OOO, a Takke Ha OCHOBE
¢benepanbHOl paboueil mporpaMMbl BOCIHUTAHHUS M C YYETOM KOHIICTIIIUM TIPETIOIaBaHUS
yueOHOTO0 npeaMeTa « XUMHUsS» B 00pa3oBaTelbHBIX opranm3anuix Poccuiickoit denepanmn.

[Iporpamma mo XuMuM AT MpENCTaBICHHE O IENAX, OOMIel CTpaTernu OO0ydeHus,
BOCIIUTaHMSI U pa3BUTUsA OOYyYarOIIMXCS CpPeACTBAMHU Y4e€OHOTO IpeIMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TTPEIMETHOE COJIEPKAHNE, MTPEyCMaTPUBAET paclpeieieHue ero 1o Kiaccam
U CTPYKTYPHpPOBAaHHE II0 pasleliaM W TeMaM INPOrpaMMBI TI0 XHMHH, OTPEIENsIeT
KOJIMYECTBEHHBIE ¥ KAaYeCTBEHHBIC XapaKTEPUCTUKU COACPIKaHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YYECHUSI XHUMUU C yYIETOM MEKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHM y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJYaromuXcsi, ONpeaesseT
BO3MOXHOCTH TIpeAMETa /ISl pealn3allui TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeNbHONM MpOrpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHUsA, a TaKKe
TpeOoBaHMI K pe3yinbTaTaM OOy4YeHHsT XMMHW Ha YpOBHE IeNiell M3y4deHHUs IpeaMera U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENbHOM NEATENbHOCTH OOYy4aloUIerocss MO OCBOEHHIO
y4e0HOTO COJepKaHUSI.

3HaHHUE XUMUU CITY’KUT OCHOBOM AJisi (OPMUPOBAHUS MUPOBO33PEHHS 00yUarolerocs,
€ro MPEJCTABICHUIA 0 MaTePUAITEHOM €TMHCTBE MUPA, BAKHYIO POJIb HTPAIOT (popMUpyeMble
XAMHUEH TPENCTaBICHUs] O B3aMMOTIPEBPANICHUSX DHEPTUH M OO0 DBOJIIONWHU BEUIECTB B
MPHUPOJIEe, O MYTIX PEUICHHs TI00aTbHBIX MPOOIEM YCTOWYHBOTO PA3BUTHS YEIOBEYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, THUIIEBOM M 9SKOJOTUYECKOW Oe30macHOCTH, MpobieM
3/IpaBOOXpPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3aliid BO3MOXHOCTEH [Uid caMOpa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JIMYHOCTH, €€ 001Iel 1 GYyHKIHOHAIBHON T'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
oOyuaronuxcs, HaBLIKOB UX CAMOCTOATEIBHON y4EeOHOM AEITETbHOCTH, SKCIEPUMEHTATbHBIX
U HCCIEeNOBATENbCKUX YMEHHI, HEOOXOOUMBIX KaK B IOBCEJHEBHOW >KM3HHM, TaK U B
npodeccuoHaIbHOM 1eATENbHOCTH;

3HAKOMUT CO CHeUU(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3IJI]a Ha EIUHCTBO NPUPOJBI U 4YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTaloM B
(hOopMHUPOBAHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0yYarOIINXCS;

crocoOcTByeT (POPMUPOBAHUIO EHHOCTHOTO OTHOUICHHS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ B HKOJOTMYECKOE 0Opa3oBaHUE
oOyuaromuxcs.

JlaHHbIe HANIpaBJIEHUs B 00YYEHUH XUMUU 00€CIeUnBAIOTCS CIeU(PUKON comepxKaHus
y4eOHOro mpeaMera, KOTOPBIMA SBJSETCS IMeJarorMyeckyd aJanTHPOBAHHBIM OTPa’KeHUEM
0a30BOii HAYKH XUMUU Ha ONPEEIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHusi OPUEHTUPOBAH Ha OCBOCHUE
00yUaIOUTUMUCS CUCTEMBI NTEPBOHAYABHBIX MOHITUN XUMHUH, OCHOB HEOPraHMYeCKOH XUMHH
Y HEKOTOPBIX OTAETHHBIX 3HAYMMBIX MOHATHI OPraHUYeCcCKON XUMUH.

CtpykTypa coaepkaHus IPOrpaMMBbl IO XUMUHU C(POPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nosaxoaa K e€ usydenuto. CozepkaHue CKJIabIBAE€TCS U3 CUCTEMbI MOHATUH O XMMHUYECKOM
3JIEMEHTE M BELIECTBE M CHCTEMbl MOHATHH O XUMHUYecKo peakunu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHBI M0 MPHUHLMITY MOCIEI0BATEIbHOTO Pa3BUTHs 3HAHUN HA OCHOBE
TEOPETUUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMUU;



— Y4YEHHMsI O CTPOEHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMaTPUBAIOTCS HA OCHOBE SMIIMPUUYECKU IIOJYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYyromy,
BBITIOJTHSAS (DYHKIMN OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHne mpoTrpaMMbl MO XUMHUH CIOCOOCTBYET (DOPMHPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTAaBIIAIOIIEH HAaydyHOM KapTHHBI MUpAa B JIOTUKE €€ CHCTEMHOW IPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHHS K HaydHOMY 3HAHHUIO U METOJiaM IO3HaHUs B Hayke. M3ydeHue
XUMHMH MPOUCXOJUT C NMPUBJICUEHHEM 3HAHUM M3 paHee M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Ipyu n3yueHun XMMHUHU MPOUCXOTUT (POPMUPOBAHNE 3HAHUI OCHOB XMMHYECKON HayKH
Kak 00JIacTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, IPAKTHUUECKOMN AESITEIbHOCTU YeJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajadya ydyeOHOro mpeaMeTa COCTOUT B
(hOopMHUPOBAHUM CUCTEMbI XMMHUYECKHUX 3HAHUM — BaXKHEUIIUX (aKTOB, MOHITHUM, 3aKOHOB U
TEOPETUUYECKUX TOJIOKEHUM, JOCTYIMHBIX O0O0O0OIIEHN MHUPOBO33PEHUYECKOTO XapakTepa,
s3plKa HAyKd, B IMPHUOOIIEHUWH K HAYYHBIM METOJaM IO3HAHUS NpPHU H3YyYEHHH BEIIECTB U
XUMUYECKUX peakiuii, B (OpMUPOBAHMM W Pa3BUTUM TIO3HABATEIBHBIX YMEHHH W WX
MPUMEHEHUH B Y4eOHO-IO3HABATEIbHOM M Y4eOHO-HCCIEA0BATEIbCKON JEeSTENIbHOCTH,
OCBOEHHUU MpaBUJI 0€30MacCHOTO 0OpaIeHHsl ¢ BEIECTBAMU B TOBCEHEBHOM JKU3HH.

[Ipn u3yyeHnn XMMHHM Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHMs BaKHOE 3HAUEHUE
MPUOOPENH TaKUe 1, KakK:

—  (dopMmHpoBaHHE  HMHTEUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUECTBY, CAMOCTOSATEIBHOMY MPUHSITHUIO PEIICHUN, CTIOCOOHOM
a/IaliTUPOBATHCSI K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HANpaBJICHHOCTh OOYyYEHMsI Ha CHUCTEMATHYECKOE MPUOOIIEHHE OOydJaroImmMXCcs K
CaMOCTOSITEJIbHOM ~ MMO3HABATENbHON  JIEATENHOCTH, HAY4YHBIM METOJaM  IO3HaHHS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— obecrnieyeHe YCIOBHM, CHOCOOCTBYIOIIMX MPHOOPETCHUIO OOYYAIOIIUMHUCS OTBITA
pa3zHoo0pa3HOM AeATeIbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIOUEBbIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (opmupoBanue oOuieil (GyHKIIMOHATBLHOW M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM 4YHCIIE YMEHHIl OOBSACHATH M OLIEHUBATH SBIICHUS OKPYXAIOIIET0 MHpPa, HCHOJIb3YS
3HAHUSI U OTIBIT, MOJTYUYECHHBIE PU U3YUYEHUU XUMUHU, TPUMEHATDh UX [IPH PELICHUH TPOOJIEM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (dopMupoBaHue y O0OyYarOImMXCS T'YMaHUCTHYECKUX OTHOIICHUN, NOHUMaHUs
[IEHHOCTU XUMUYECKUX 3HAHUHU JUIsI BEIPAOOTKH HKOJIOTMUYECKHU 1IeIeCO00pa3HOro MOBEACHUS
B OBITY U TPYIOBOH NESATENBHOCTH B LIENSX COXPAHEHHUS CBOETO 37I0POBbS U OKPYXKAIOIIeH
MIPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAlMM K OOy4YEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHs OOIIEYETOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MO U HAIIPABICHHOCTU JAlbHEHUIIIET0 00ydeHHUS.

OO11ee yKcI0 4acoB, OTBEIEHHBIX JJIS U3yYE€HUsI XUMUHU Ha YPOBHE OCHOBHOTO OOIIIETO
obpa3oBanus, coctaBiseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 9 Kiacce —
68 4acoB (2 yaca B HEJIEITIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponp XMMUM B )KU3HU 4elOBeKa. XMMHS B cUCTeMe HaykK. Tena u
BelecTBa. Pu3nyecKkre CBOKCTBA BELIECTB. ArperarHoe cocrosHue BemecTts. [lonsarue o
METO/1aX IMO3HAHUS B XUMHH. YuCThIC BemecTBa 1 cMecu. CriocoObl pa3aenieHus CMecei.

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

Xumudeckas ¢Gopmysa. BaleHTHOCTP aTOMOB XUMHYECKHX JIIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuTenbHas aToMHas Macca. OTHOCHTENbHAs
MOJIEKyJsipHasi Macca. MaccoBasi 10151 XMMUYECKOT0 3JIEMEHTA B COETUHEHUH.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3anumMocBsA3b KOJIMYECTBA, MACCHI U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo ¢hopMyliaM XUMHUECKUX COECTMHEHUM.

dusnueckue U XUMUYECKUE SBJICHHUS. XUMUYECKas peakius U e€ Mpu3Haku. 3aKOH
COXpaHEHHUsI MacChl BEHIECTB. XHUMHUYECKHME ypaBHEeHHs. Kiaccupukamumss XAMHUECKHX
peakiuii (CoeTMHEHNs, Pa3I0KEHUs, 3aMEIICHHs, 0OMEHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XUMHYECKOUW TIOCYI0H, TIpaBuUiIaMH pabOThI B JIAOOPATOPHUH U MTPUEMAMU
oOpareHus ¢ 1abopaTOpHEIM 00OpPYAOBaHUEM, U3YUYCHUE W ONMCAaHUE (PU3NUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKHX BEIHIECTB, HaOMoeHne (U3NUeCKUX (TUTAaBJICHHE BOCKA, TAsHHUE
JbJIa, paCTHPAHHUE caxapa B CTYNKE, KUTIEHWE W KOH/ICHCAIIHS BOJbI) U XUMUYECKHUX (TOpEeHne
CBEUH, MPOKAJTUBAHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCJIOTOHN) SBICHHM,
HaOIOJIeHNEe W OMNMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKHX peakiui (pasiokeHue
caxapa, B3aUMOJICHCTBHE CEPHOW KHUCJIOTHI C XJIOPUAOM Oapusi, pas3lioKeHHE THIPOKCUIA
Menu (II) mpu HarpeBanuu, B3auMoielcTBUE Kene3a ¢ pactBopoM cosi meau (I1), nzyuenue
Croco0OB pa3jesieHus cMeced: C TOMOIIbI0 MarHuTa, (UILTPOBaHHUE, BhIIAPUBAHUE,
TUCTUIUISIIMS, XpoMarorpadus, MpoBEACHUE OYUCTKU MOBAPEHHOW COJIM, HAOMIOJACHHE U
OIMCAHUE PE3YJIbTATOB IPOBEICHHUS OIbITA, WLTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl,
CO37[aHHEe MOJIEJIe MOJIEKYI (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bosgyx — cmech razos. CocraB Bo3ayxa. Kucimopos — aeMeHT U IpocToe BEUIECTBO.
Haxoxpaenue kuciopona B mpupone, (usnueckue U XUMUYECKHE CBOWCTBA (peakiuu
ropenusi). Okxcunel. Ilpumenenue kuciaopona. CrnocoObl NOMYy4EHHS KHUCIOpOJa B
naboparopur U TnpombliuieHHOCTH. KpyroBopoT kucimoposa B mnpupoge. O30H —
AIJIOTPOTHAS MOAU(UKAIMSA KUCIOPOIa.

TemnoBoit 3ddekT XUMHUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS, JK30- U
SHIOTEPMHUUYECKHE peakuu. TOIUIMBO: yrojab M MeETaH. 3arps3HEHUE BO3[yXa, YCUIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — snemeHT M mpocroe BemecTBo. Haxoxkaenwe Bogopoda B IpHUPOAE,
(buznuecKkrue u XMMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. Kuciaorsl u conu.

MousipHbiii 00bEM ra3oB. PacuéTel Mo XUMUYECKUM ypaBHEHHSIM.

®usnyeckue cporcrBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklieHHbie u
HEHACBIIEHHbIE pacTBOPHL. PacTBopuMOCTh BellecTB B Boje. MaccoBasi J0Jisl BelllecTBa B
pactBope. XUMHUYECKHE CBOKCTBA BOJbL. OcHOBaHUs. Posb pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Boabl B npupoje. 3arpsa3HeHue NpupoaHbIX Bod. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranmdecknx coeauHeHuid. Okcuapl. Knaccuduxamnuss oKCHUAOB:
cojeoOpa3yrone (OCHOBHBbIE, KHCIOTHBIE, aMmdoTepHble) U  HecosieoOpasyromue.
Homenknarypa oxcuaoB. dusmyeckne M XUMUYECKHE CBOMCTBAa OKCUI0B. llomydenue
OKCHJIOB.



OcnoBanms. Knaccudukamusi ocHOBaHWM: IIENOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHui. @U3nyecKre U XMMHUYECKHE CBOWCTBA OCHOBaHMMU. IlosryueHue
OCHOBaHUM.

Kucnotel. Knaccudukanmss xucmor. Homenknmatypa kucinor. @Dusnueckue u
XUMHYECKUE cBOMcTBa KHUCIOT. Psg akruBHoctn metayuioB H. H. bekeroBa. Ilomyuenue
KHCJIOT.

Conu. Homenxknarypa coneil. @usndeckue u xumuyeckue cBoiicra coneil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpECNIEHUE COJEpXKaHUs KHUCIOpOoAa B BO3JyXe, IMOJIyYeHHE,
coOupaHue, paclio3HaBaHUE U U3y4YEHUE CBOMCTB KHCIOpPOJa, HAOIIOAEHUE B3aUMOICHCTBUS
BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHS M MpPEKpalleHUs ropeHus (moxapa),
O3HaKOMJIEHHE C O00pa3llaMH OKCHUJOB M ONHMCAaHHME WX CBOWCTB, MOJydyeHHE, coOHpaHue,
pacrno3HaBaHHe M H3Y4YE€HHE CBOWCTB BOJOpoJa (FOpeHHe), B3aUMOJEHCTBHE BOAOpOJa C
okcuaoM Meau (II) (B0O3MOKHO MCHOJIB30BaHUE BUIEOMATEpPHANIOB), HaOMIOEHNE 00pa3lioB
BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEAOBAaHME OCOOEHHOCTEH pPACTBOPEHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, TPUTOTOBIIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOU JT0JEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOJABI C METallaMU (HAaTpUEM M KaJbIHEM)
(BO3MOXHO WCIOJIb30BAaHWE BHUACOMATEPUAJIOB), MCCIEIOBAHUE OOpPA3I[0OB HEOPTAaHHMYECKUX
BEIIECTB Pa3JIMYHBIX KJIACCOB, HAOIIO/IEHNE U3MEHEHUSI OKPAaCKU MHIUKAaTOPOB B PacTBOpPax
KHCJIOT W Tenouel, m3ydenune B3aumopenctBus okcuma menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METaJUlaMM, peakUuil HeHTpanu3aluy, IMOJyuYeHUE HEPaCTBOPHUMBIX
OCHOBAHMUM, BBITECHEHHWE OJHOTO MeTaula JPYIrMM H3 pPacTBOpa COJIM, pEIICHHE
JKCIIEPUMEHTAIIBHBIX 3aa4 10 TeMe «BaxHenmme Kinaccsl HEOPraHUYECKUX COCTUHEHUIN.

Iepuonuveckuii 3axoH u [leprnoanyeckas cucrema xumnueckux 3jemenTon /1. U.
Menpaeieena. Crpoenmne aTOMOB. Xumuueckast CBA3b. OKucjaIuTeJILHO-
BOCCTAHOBHMTEJIbHbIEC PeaAKIHMH

[lepBpie MOMBITKM KIACCU(PHUKAUU XUMUYECKUX 3yIeMeHTOB. [loHsiTHe o rpymmax
CXOJHBIX 3JEMEHTOB (ILEIOYHbIE U LICJIOYHO3EMEIbHbIE METaslIbl, TajOreHbl, WHEPTHHIC
ras3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aMm(bOTepHbIe OKCUIBI U TUIPOKCUIBI.

[lepuoanueckuit 3akoH. Ilepmonnueckas cucremMa xumudeckux sneMmentos /J[. .
MenneneeBa. Kopotkonepuoanas u uimHHonepuoaHas Gopmsbl [lepuoanueckoil cuctemsl
xumuueckux snemeHToB JI. M. MenneneeBa. llepuoabsl u rpynmbl. ®OU3WYECKUNA CMBICT
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U FPYIIIBI JJIEMEHTA.

Crpoenne artomoB. CoctraB aToMHbIX saep. M3ortombl. OnekTponsl. CtpoeHue
AIIEKTPOHHBIX 000J04YeK aTOMOB TepBbix 20 XuMHUeCKUX 3jeMeHTOB [lepuomuueckoit
cuctemsl JI. 1. MenneneeBa. XapakTepucTuKa XUMHUECKOTO 3JIEMEHTA M0 €ro MOJIOKEHUIO B
Ilepuoanueckoit cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH  HW3MEHEHUsT  paJuyca aTOMOB  XMUMHUYECKUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAITIMYECKUX CBOMCTB IO TPYIIaM U IEPHOIaM.

3nauenne Ilepumonmueckoro 3akoHa u Ilepuonnyeckol CHCTEMBI XUMHUYECKHUX
JJIEMEHTOB JJI pa3BUTHUA HAyKU U pakTuku. [I. 1I. MenneneeB — yd€Hblil U TpaXJaHNH.

Xumuyeckass  cBsa3b.  KoBaneHTHas  (mosispHass W HEMOJSpHAas)  CBS3b.
ONEeKTPOOTPULIATENBHOCTh XUMHUYECKUX IEMEHTOB. MIOHHas CBS3b.

Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomecchr
OKHCJIEHHS U BOCCTAHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yueHre oOpa3loB BEIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TUAPOKCHIA
LIMHKA C paCTBOPAaMH KHUCJIOT U LIEN0YEH, TPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHNE, pEeaKIH Pa3JIOKEHHsI, COSTMHEHUS).



Mestcnpeomemmuoie céazu

Peanuzanuss MeXNpeAMETHBIX CBA3€H MNpu M3y4yeHMM XUMUU B 8  Kiacce
OCYIIECTBIISIETCA Yepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMHU JJISl OTHAENbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: HAYYHBIM (pakT, THIOTE3a, TEOPHs, 3aKOH,
aHanM3, CHHTE3, Kiaccu(ukamusi, TEepUOJUYHOCTh, HAONIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: Marepusi, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIbI,
PalMOaKTUBHOCTh, MOJIEKYNA, SJIEKTPUUECKUI 3apsj, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILIECTBA, ra3, (U3NYECKUe BEIMYUHBI, €INHULBI U3MEPEHUs, KOCMOC, IIJIaHETHI,
383151, ComHIIE.

buonorus: ¢dorocunres, nprxanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MUHEpadbl, TOPHbIE MOPOJBI, IMOJIE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xXuMHYecKasi peakus

[Iepmognueckuit 3akoH. Ilepmonnueckass cucreMa XuMHYecKux 3ieMeHtoB J[. .
MenneneeBa. CTpoeHune aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XHMHMUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KaJblUs U X COCIUHEHHH B COOTBETCTBUHU C
MOJIOKEHHEM 2JIEMEHTOB B [leprnoanueckoil cucreme u CTPOEHHEM X aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3U. THIBI KPUCTAUIMYECKHUX PEIIETOK,
3aBHCHUMOCTh CBOWMCTB BEIIECTBA OT THIMA KPUCTAIUIMUECKON PEMIETKH U BUAA XUMHUYECKOUN
CBS3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMUMHYECKHE CBOMCTBA
BEILIECTB, OTHOCALIMXCS K Pa3IM4YHBIM KJIacCcaM HEOPraHMYECKUX COCIMHEHUN, T€HETUYEeCKas
CBSA3b HEOPraHWYECKNUX BELIECTB.

Knaccudukanuss XUMHUYECKMX peakuuid 10 pa3iuyHbIM NpuU3HAKaMm (M0 YUCIy U
COCTaBY Yy4YacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo H3MEHEHHIO
CTETeHeN OKUCIICHHS XUMUYECKHUX 3JIEMEHTOB, 110 00PaTUMOCTH, M0 YYaCTHIO KaTalu3aTopa).
DK30- ¥ HJIOTEPMUUYECKUE PEAKIUN, TEPMOXUMUYECKNAE YPABHEHUSI.

[Tonsitre o ckopocTH XuMudeckoil peakuuu. [lonsiTue 06 0OpPaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHATHE O rOMOre€HHBIX M reTeporeHHbIX peakuusax. [lonsTtue o
karanuse. [loHsTHe O XuMHuecKOM paBHOBecuH. DaKTOphl, BIMSIOIIUE HA CKOPOCTb
XUMUYECKON PEAKLUHU U MOJI0KEHUE XUMHUECKOTO PAaBHOBECHSL.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, AJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHOUN peakuuu. CocTaBlieHHE YPaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHHEM METO/1a IIEKTPOHHOTO OanaHca.

Teopust 3HEKTPOJIUTUYECKONW JAMCCOLMALMH. ODJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M IHMCCOLMALMN BEUIECTB C Pa3IMUHBIMU BUJAMU XUMHUYECKOMN
cBs3u. Crenenp qucconuanyy. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Peakuuu noHHoro ooMeHa. YcClIoBuUSl IPOTEKaHUS peaklnii HOHHOrO oOMeHa, MOJIHbIe
U COKpalll€éHHbIE MOHHbIE ypaBHEHHUs peakuuii. CBOMCTBa KUCIOT, OCHOBAaHUU U COJEH B
CBETE NpEACTaBICHUNH 00 HIEKTPOJUTHUECKON auccouumanmu. KauecTBeHHbIE peakluu Ha
nousl. [IonaTne o runponuse conei.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUNIMYECKUX PEHIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB U HeMeTauloB (rpagura M anMmasa), CIOXKHBIX BELIECTB (XJOpUAA HATpUs),
HCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW pEaklUu OT BO3LACHCTBUS pPa3IMUHBIX
(GakTOpOB,  HCCIENOBAHUE  HICKTPONPOBOJHOCTH  pPAcTBOPOB  BEUIECTB,  Ipoliecca
JMCCOLMALIMU KHUCIIOT, IIeJoYel U cojiell (BO3MOXKHO HCIIONB30BaHUE BUIEO0 MAaTEPUANIOB),



MIPOBEICHUE OTBITOB, WILTIOCTPUPYIOUINX MPU3HAKK NMPOTEKAHUS PEaKIUi MOHHOTO OOMEHa
(oOpazoBaHue ocajka, BbIIEIECHUE Traza, 00pa30BaHHE BOJIbI), OMBITOB, WIUTIOCTPUPYIOIINUX
MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpeHHe, Peakuud pPas3loKEHHS,
COCIMHEHUS), paclo3HaBaHHE HEOPraHWYECKHX BEIIECTB C IOMOINBIO KAaueCTBEHHBIX
peaKmuii Ha HOHBI, pEIICHHE YIKCIIEPUMEHTATBHBIX 33/1a4.

HemeTanibl U X coeTUHEHUS

OOmias xapakTepucTuka rajoreHoB. OCoOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crereHu okucieHus. CtpoeHne W (pu3MUecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XUMHUYECKUE CBOMCTBAa Ha MpHUMEpE XJopa (B3aUMOJCHCTBHE C METaUlaMH, HEMETaIaMH,
mienoyamu).  Xsopoojaopord. ConsiHas KHCIOTa, XMMHMUYECKHE CBOICTBA, IOJIy4€HUE,
IpuMeHeHue. JleicTBrue XJjopa M XJIOPOBOJOPOAA HAa OpPraHM3M desoBeKa. Bakueimmne
XJIOPU/IBI M UX HAXOXKJCHHUE B TIPUPOJIC.

O6mas xapakrtepuctuka sneMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIe CTerneHn okuciaeHus. CTpoeHrne U pU3NIeCKrue CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPOJA U Cepbl. AJUTOTPOITHBIE MOIU(BUKAIIMH KACIOPOAa U Cepbl. XMMUYECKHE CBOMCTBA
cepsl. CepoBOJIOpO, CTpoeHHUE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA. OKCHABI CEphl Kak
MPEJICTaBUTENN KUCIOTHBIX OKCHIOB. CepHast KHCI0Ta, PU3MUECKIEe U XUMUYECKHE CBOMCTBA
(oOmme Kak TpencTaBUTENs Kiacca KHCIOT W CIeU(HUecKue). XUMHUYECKAE PEeaKIHH,
JIeKaIne B OCHOBE MPOMBINIICHHOTO croco0a TOydeHHsI CepHOM KHCIOTHL. [IpumeneHue
cepHoit kucinoThl. CoJM CepHOM KHCIOThI, KayeCTBEHHas peakuus Ha cyab(ar-HoH.
Haxoxnenne cepbl U €€ cCOeNMHEHHWA B MPUpoAe. XUMHUYECKOE 3arps3HEHUE OKpYXKaromlei
Cpelbl COCMUHEHHUSMHU cepbl (KUCIOTHBIE MO, 3arps3HEHHE BO3AyXa H BOJOEMOB),
CrocoObI €ro PEeIOTBPAIICHHUS.

OO6mras xapaktepuctuka 3meMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTEMEeHH OKHUCICHUS. A30T, pacnpocCTpaHeHue B Mpupoje, (usuueckue u
XuMudeckue cBoiictBa. Kpyrosopor azora B mpupome. AMMHAK, ero (QuU3HUYECKHE U
XMUMHYECKHE CBOICTBa, moisydyeHue u mnpumeHenue. Conu aMMOHHUSA, UX (U3HYECKUE U
XUMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHast peakiusi HA MOHBI aMMOHUS. A30THas
KHCJIOTa, €€ ToJydeHue, pu3ndeckue u XUMUYECKHUe CBOMCTBA (0O0IIME KaK IPEICTaBUTEIIS
KJlacca KHCIOT U crienuduyeckue). Mcnonb30BaHue HUTPATOB U COJIEH aMMOHUSI B KaUueCTBE
MUHEpAJIbHBIX YA00peHui. XUMHUYECKOe 3arpsi3HEHHE OKPYKAloIlel Cpelbl COeTUHEHUSIMU
a3oTa (KUCIOTHBIE [OXKIHM, 3arps3HEHHE BO3AyXa, TMOYBbl Hu BoaoEMoB). Docdop,
aiotponHble Mogudukanuu Gocdopa, duznyeckne u XuMudeckue cBorcTBa. Okcup
docthopa (V) u dochopnas kuciora, GU3MYECKHE W XUMHUUYECKHE CBOWCTBA, MOJydYEHHE.
Ucnonb3oBanue pocdaToB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

OO6mras xapakrepuctuka aieMeHToB [VA-rpymmbl. OcoOOEHHOCTH CTpOEHHUS aTOMOB,
XapakTepHble  CTENEHU  OKHUCJICHUA.  YTIEepoJ,  aUIOTPOIHBIE  MOIU(UKAIUH,
pacmpocTpaHeHue B TMpupone, (PHU3UUYECKHME U XUMHUYECKHe CBoOicTBa. AmcopOrus.
Kpyrosopot yraepoma B mpupone. Oxcuuabl yriepoga, ux (U3UYECKUE U XUMHUYECKHE
CBOMCTBa, NEHCTBHE Ha >KUBHIE OPraHU3MBbI, MOJTYYEHHE U TMPUMEHEHHUE. DKOJIOTUYECKUE
npoOieMbl, cBsi3aHHBIE ¢ okcuaoM yrieponaa (IV), rumore3a riao0anbHOTO MOTEMJICHUS
KIIUMaTa, MapHUKOBBIA JPdeKT. YroinpHas Kuciota U e€ conu, UX (GU3NYECKUE Hu
XMMUYECKHE CBOMCTBA, MOJydeHHUEe U npuMeHeHue. KadecTBeHHast peakius Ha kapOoOHaT-
noHbl. Vcronb3oBaHue KapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIIJICHHOCTH MU CEIbCKOM
XO34MCTBE.

IlepBoHauanbHbIe MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COETMHEHUAX yriepoJa
(MeraH, 3TaH, STWJIEH, AalleTWJIEH, 3TaHOJ, TJIMIEPUH, YKCycHas kucinota). [IpupoaHbie
UCTOYHUKH YTJIEBOJOPOJIOB (Yrosb, MPUPOJHBIA ra3, HEPTh), MPOAYKTHl UX NEpepabOTKU
(OeH3uH), WX poiib B OBITY W MNPOMBIIUIEHHOCTH. [loHATHE O OHMOJOTMYECKH BaXKHBIX
BEIIECTBAX: JKUpax, OesKax, YriaeBoJax — W UX pOJIM B KHU3HHM ueloBeKa. MaTepualbHOe
€IMHCTBO OPTaHUYECKUX U HEOPraHMUYECKUX COCAMHEHUH.



Kpemuuii, ero Qusnueckue M XUMHYECKHE CBOICTBA, IMOJy4YCHHE M HpPUMEHEHHE.
Coenunenuss kpemuusi B mpupoje. OOmme mpeacraBieHus o0 okcune kpemuus (IV) u
KpeMHUEeBOW kuciore. CHIMKAThI, WX HCIOJB30BAHHE B OBITY, B IPOMBIILICHHOCTH.
Baxneiimme CTpoUTENbHBIE MaTepHalibl: KEpaMHUKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300€TOH.
[TpoGnembl 6€30MaCHOTO HCIIOJIB30BAHHUS CTPOUTEIBHBIX MAaTEpUAIOB B TOBCEIHEBHOU
KU3ZHU.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpa3loB HEOPraHMYECKHX BEIISCTB, CBOWCTB COJSHOW KHCIIOTBI,
MPOBEJCHUE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI W HAOJIOJCHHE TMPU3HAKOB HX
MPOTEKAHHUS, OIBITHI, OTPAKAIONINE (U3NICCKHE U XUMHUYECKHUE CBOWMCTBA TAJIOTEHOB M WX
COeIMHEHUI (BO3MOYKHO HCIOJIb30BaHUE BMJIEOMATEPHANIOB), O3HAKOMIIEHHE C 00pa3laMu
XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C 00pa3iiaMu Cephbl U €€ COeAMHEHUSIMU (BO3ZMOXKHO
WCIIOJIb30BAHUE BHJIEOMATEPUAIOB), HAONIOJEHHUE TMpollecca OOYrJIMBaHUS caxapa ToJ
JNEUCTBUEM KOHIIGHTPUPOBAaHHOM CEPHOM KHCIOTBI, H3y4EHHE XHMHYECKHUX CBOWCTB
pa30aBieHHON CEpHOW KHCJIOTHI, IPOBEJCHHE KAYECTBEHHOW peaklMH Ha cyab(ar-uoH U
HaOJI0/IeHNe MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKHMU CBOMCTBAMHU a30Ta,
dochopa u ux coenuHeHW (BO3MOXKHO HCIIOJH30BAHHE BHIEOMATEPHAIIOB), OOpa3iaMu
a30THBIX M (pochopHBIX ymOOpeHHi, ToiydeHne, coOupaHue, pacro3HaBaHUE U W3yUCHHUE
CBOWCTB aMMHakKa, MPOBEJICHNE KAaYeCTBEHHBIX PEaKI[Mi Ha MOH aMMOHHS U QocdaT-uoH u
W3y4Y€HUE MPU3HAKOB HUX IMPOTEKaHUs, B3aWMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOU
KHUCIIOTBI C MeJbI0 (BO3MOXKHO HCIIOJIb30BAHME BHJAEOMATEpUANIOB), U3ydye€HUE Mojemnei
KPUCTAINIMYECKUX PpeHIETOK anMmasa, rpaduta, (yiiepeHa, O3HAKOMJIEHHE C TPOIECCOM
a7copOITMu PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IMPOTHUBOTA3a,
noJiyueHue, coOupanue, paclio3HaBaHUe U U3y4eHUE CBOMCTB YIIIEKUCIIOTO Ta3a, IPOBeIeHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHUJIMKAT-UOHBI M HU3YyYEHUE TNPU3HAKOB HX
MIPOTEKAaHUs, O3HAKOMJIEHHE C NPOAYKLIHMEN CHIMKAaTHOW IPOMBIIIIEHHOCTH, pEIICHHUE
SKCIIEpUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme HeMeTaulbl U UX COETUHEHUS.

MeTaJibl B UX COCIMHEHUS

OOmiasi xapakTepuUCTHKa XMMHUYECKHX OJJIEMEHTOB — METAJJIOB Ha OCHOBAaHUM UX
nonoxenus B Ilepuoanueckoil cucreme xumumyeckux siemeHtoB JI. M. MenneneeBa u
ctpoeHuss aroMoB. CrpoeHue wmertawioB. Meraminueckas CBsI3b M METaJIMYECKas
KpUCTAJUITMYECKash pelIE€TKa. DIEKTPOXUMHUUYECKUM psAJl HAPsDKEHUM MeTauioB. Pusznueckue
U XUMHYECKHe cBoicTBa MeramuioB. OOmiue crnocoObl moiydeHus MeramioB. llonstue o
KOPpPO3UH METAJJIOB, OCHOBHBIE CHOCOOBI 3aIIUThI UX OT Koppo3uu. CriaBsl (CTaslb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTaUIBL: OJIOKEHKE B [leproanueckoii cucreMe XUMHUYECKUX 3JIEMEHTOB
JI. . MengeneeBa, CTpOCHHE HMX aTOMOB, HaxoxJaeHue B npupoae. dusnueckue u
XMUMHYECKHE CBOWCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATPHUS U
kanud. [I[puMeHeHne mea0uYHbIX METAJJIOB U UX COCTMHEHUM.

[llenouyHo3emenbHbIE METAIBI MarHui M KajdpLUui: nojoxkeHue B Ilepmoamueckoit
cucrteMe XxuMuyeckux anemeHToB J[. . MenneneeBa, cTpoeHuE UX aTOMOB, HaXOXICHUE B
npupoje. PuznueckMe U XUMHYECKHME CBOWCTBA MarHus M Kajabuusa. Baxheilmue
COCIMHEHUS Kaibls (OKCUI, TUAPOKCUA, conu). JKECTKOCTP BOABI M CIOCOOBI €€
YCTpaHEHHS.

Amomunmii: nonoxenue B [lepuoanueckoil cucreme xumuueckux snemeHtoB [I. U.
MenaeneeBa, CTpOCHHE aroMa, HaxoXJeHUE B mpupoje. Duznyeckue M XUMHUUYECKHE
CBOMCTBa amOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THAPOKCUIA aTFOMUHUSL.

Kenezo: monoxenue B Ilepmomnueckoin cucreme xumuueckux nsnementoB . .
MeneneeBa, CTpOCHHE aTroMa, HaxoXJeHUE B mpupoje. Duznyeckue M XUMHUUYECKHE
cBoiicTBa xkeneza. Oxcuabl, ruapokcuabl u comu xeneza (II) m xemeza (III), ux coctas,
CBOMCTBA U MOJTYYECHHE.



Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C 00Opa3lamMyd METaJUIOB M CIUIaBOB, MX (M3MUYECKUMH CBOHCTBAMHU,
U3Y4YEHHE PE3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOYXKHO MCIOJIb30BaHUE BHIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHIA KalblMsg M HATpuUs C BOJOH (BO3MOXKHO
WCI0JIb30BAHNE BHJIEOMATEPUANIOB), HCCIIEJJOBAaHUE CBOWCTB JKECTKOM BOJbBI, Ipoliecca
TOpEHMs Kelle3a B KUCIOPOJe (BO3MOXHO MCIIOJIb30BaHHE BHAEOMATEPUAIOB), IPU3HAKOB
MIPOTEKAHUS KAUECTBEHHBIX pEaKLUii Ha HOHbI: MAarHUs, KalblMsl, AIFOMUHUS, LINHKA, XKeje3a
(IT) u xenesza (I1II), megu (II), HabnromeHNe U OMMCaHHWE MPOIECCOB OKPAIIMBAHUS IJIAMEHHU
MOHAMHM HaTpHsl, Kadus M Kaublus (BO3MOXHO HCIOJb30BaHUE BHUAEOMATEPUAIIOB),
UCCleI0OBaHUE aM(POTEPHBIX CBOMCTB I'MIPOKCH]IA AIFOMUHMS U THAPOKCUAA LINHKA, PELLIEHUE
SKCIEPUMEHTAJIbHBIX 33/a4 10 TeMe «BakHele MeTaibl U UX COeTUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemecrBa u Marepuanbl B NOBCEIHEBHOM JKM3HM 4elnoBeka. besomacHoe
WCII0JIb30BAHME BEIIECTB U XUMHUUYECKUX peakuuil B ObITy. [lepBasi moMoIib npu XUMHUECKUX
0KOTax U OTPaBJICHUSIX.

XuUMHYEeCKOoe  3arpsA3HEHHE OKpyXKarouleil cpenpl  (TpenenbHas — JIOMyCTHMast
KOHIIeHTpaius BemecTs, nanee — [1JIK). Pons xumun B pemieHnn K0JI0THYeCKUX mpooiem.

Xumuueckuit IKcnepumenm:

n3ydeHue oO0pa3loB MaTepualioB (CTEKJIO, CIUIaBbl METaUIOB, TIOJUMEPHBIC
MaTepuabl).

Meostcnpeomemmnoie ceasu

Peamusamuss MeXnpeaMeTHBIX CBs3e€d IpU  HU3Y4YeHMM XMMUM B 9  Kiacce
OCYILIECTBJISIETCSI Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATUH, Tak U
MOHATHUM, SBIIAIOIIMUXCS CUCTEMHBIMH JJISl OTAENBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuie ecTecTBEHHO-HAyYHbIe IOHATHUSA: HaydHBId (aKkT, TMIIOTE3a, 3aKOH, TEOpus,
aHaIM3, CHHTE3, Kiaccu(UKanus, MEepHOIUYHOCTb, HAONIOJEHHE,  SKCIEPHUMEHT,
MOJICIUPOBAHUE, W3MEPEHHE, MOJIENb, SIBICHUE, IapHUKOBBIM 3((EeKT, TEXHOJIOIHs,
MaTEepHAIIBL.

@usuka: Marepus, aTroM, 3JIEKTPOH, INPOTOH, HEWTPOH, HOH, HYKIHWJ, W30TOIIBI,
PaZiMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKHH 3apsii, IPOBOJHUKH, IIOJYIIPOBOJHHUKH,
JUAJIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BELIECTBA, I'a3,
pacTBOp, PACTBOPUMOCTb, KpUCTAJUIMYECKas PpeIIETKa, CIJIaBbl, (U3NYECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHU, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE31b1, CoJHIIE.

buosorus: ¢porocunTes, apixaHue, Ouochepa, IKOCUCTEMA, MUHEPAJIbHbBIE yI00peHus,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaabl, TOpHbIE TMOPOAbI, MOJE3HbIE
HCKOIIaeMBIE, TOIUINBO, BOJIHBIC peCypCehl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHWU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE PE3yNbTaThl OCBOCHHUS IMPOTPAaMMBI OCHOBHOTO OOIIEro o0Opa3oBaHUs
JIOCTUTAIOTCS B XoAe OOy4eHHs XHMHU B €IUHCTBE Y4YeOHOW ¥ BOCHHTATEIHLHOU
JEATEIBHOCTH B COOTBETCTBUH C TPAJUIIMOHHBIMH POCCHHCKUMHU COLMOKYIBTYPHBIMU W
ITyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE NpaBUIAMH M HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT IpOIIECCAM CaMOIIO3HAHMS, CAMOPA3BUTHSL M COIMAIHM3AINN
00yJaromuxcs.

JIMYHOCTHBIE Pe3yJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCSI PYKOBOACTBOBATHCS
CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALMN M PACIIMPEHUE OTBITA NeSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACIIeJIMIO, TIOHUMAHHs 3HAUYCHHs] XUMHUYECKOW HAayKH B KH3HH COBPEMEHHOTO
o0rIecTBa, CIIOCOOHOCTH BIIQAICTh JOCTOBEPHOI MH(OpPMAINel 0 MepeoBhIX JOCTIKEHHUIX U
OTKPBITUSIX MUPOBOH M OTE€YECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOUCTBE MUpPA B OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHUS:

MPEJCTAaBICHUS O COIMAJIbHBIX HOPMAax W MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE,  KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  ITOJIC3HOW,
y4eOHOUCCIIEIOBATEILCKOM, TBOPUECKOW W JPYTrUX BHUAAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOW AEATEIHLHOCTH IPH BBIIOJHEHUH Y4eOHBIX, ITO3HABATEIBHBIX
3a7a4, BBINOJHEHHMH XHMHYECKHX OKCIEPHMEHTOB, CO3JaHWU YYEOHBIX IPOEKTOB,
CTpEeMJICHHS K B3aUMONOHMMAHHIO M B3aWMOINOMOIIM B IIpoIlecCe OTOH y4eOHOM
IeATeTbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEJCHHE M TOCTYIKM CBOMX TOBAapHILIEH ¢
MO3HUIIUHM HPABCTBEHHBIX M IIPABOBBIX HOPM C yIETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE TIPEJICTABICHUS O BEHIECTBE M XHMHUYECKOW peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH U COCTABISIOIINE OCHOBY IS
NOHUMAHUS CYIIHOCTH HAyYyHOH KapTHUHBI MHpA, TPEICTAaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOJBI, B3aMMOCBSA3SIX YEJOBEKAa C MPUPOJHOU CpenoH, o
POJIM XUMHH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MIO03HaBaTeIbHbIE MOTHBBI, HAIPaBJICHHBIC HA MOJTYYCHHE HOBBIX 3HAHWU 10 XMMUH,
HEOOXOMMBIEe ISl OOBSCHEHHs] HAOJIIONAaeMbIX IPOLECCOB M SBJICHUH, NMO3HABATEIbHOM,
MHQOPMAIIMOHHOW M YHMTATEIbCKOH KyJIbTYPHL, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSITEIBHON
paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOHN IHMTEPAaTYpOH, AOCTYIMHBIMH TEXHHUYECKHMHU
cpencTBaMu HH(QOPMALIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YYEHHIO U MO3HAHUIO, JII0003HATEIBHOCTh, TOTOBHOCTD M CIIOCOOHOCTH K
caM000pa30BaHMI0, IMPOCKTHOM M MCCIEIOBATENbCKON AEATEIBbHOCTH, K OCO3HAHHOMY
BBIOOPY HAaNPaBJICHHOCTH M YPOBHS OOYYCHUS B TAJIbHEHUIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKHM Ha 370pOBBIH 00pa3 >KU3HH, OCO3HAHHE MOCIEICTBUI M HENpHUITHE BPEIHBIX
NpUBBIYEK (YIOTPEOICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOCHNUS
NpaBU 0€30MaCHOCTH NMPH OOpALIEHUH C XMMUYECKHMHU BEIECTBAMHM B OBITY M peabHOU
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTHUYECKOMY H3YYCHHMIO Mpodeccuii M Tpyaa pas3iuyHOro poja,
yBOKEHHE K TpPYAy M pe3yabTaraM TPYIOBON NESATEIbHOCTH, B TOM YHCJIE Ha OCHOBE



MPUMEHCHHSI TPEIMETHBIX 3HAHUH [0 XUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYyATLHON
TPACKTOPHUH MPOI0JDKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCHEmHONH mpodecCHOHATBHON
NESITELHOCTH W Pa3BUTUS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCA B
npodeccnoHaAIBHOM cpeie;

6) 3K0JIOrHYecKOro BOCIUTAHUS:

9KOJIOTUYECKH II€JIeCO00pa3HOE OTHONIIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HU HaA
3emite, OCHOBE €€ CYIEeCTBOBAHUs, IOHUMAaHUE [IEHHOCTH 3JJ0POBOTO M O€30TacHOTO 00pasa
KU3HU, OTBETCTBCHHOE OTHONICHHE K COOCTBEHHOMY (U3NYCCKOMY U TICHXUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS MTPaBUIl OE30IIaCHOTO TTOBEACHUS TP padoTe C
BEILIECTBAMHU, a TAK)KE B CUTYAIUAX, YIPOXKAIOIIHNX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble TIPU M3YYECHUU XUMHH, JUISI PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXKAIOIIEHM MPUPOJHOW CpEIOM, Ul IOBBIMICHHUS YPOBHS
9KOJIOTUYECKOU KYJIBTYpPBhI, OCO3HAHUS TJI00aIbHOTO XapakTepa KOJOTHUYECKHX MPOoOIeM U
MyTe MX pelIeHUs MOCPEJACTBOM METOJOB XHMHHU, IKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATHCS UM B TIO3HABATEIHLHON, KOMMYHUKATUBHOW U COIIMAIBHOM MTPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX Pe3yabTAaTOB BHIACIAIOT 3HAYUMBIE TSI (POPMHUPOBAHUS
MHPOBO33PEHHUsI OOIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHs, TPUHITUII, TUTIOTE3a, (DAKT, cUCTeMa,
MPOIIECC, OKCIEPUMEHT M JPYroe.), KOTOPBhI€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETaxX W TO3BOJISIOT Ha OCHOBE 3HAHMM M3 ITUX MPEAMETOB (HOpMHUPOBATH
MIPEACTABJICHUE O IEIOCTHOW HAYYHOUN KapTUHE MUDPA, U YHUBEPCAIbHBIC yUeOHBIC JCHCTBUS
(mo3HaBaTenbHblE, KOMMYHHKAaTHBHBIC,  PETYJISTHBHBIE), KOTOpPhIE  OOECIEYUBAIOT
¢bopMHUpOBaHHE TOTOBHOCTH K CaMOCTOATEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBIICHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBble joruyeckue aeicTBUs:

YMEHHsSI HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBILIUICHUS TNPU OCBOCHHUM 3HAHMIA:
pacKpbIBaTh CMBICT XUMHYECKUX TOHATUH (BBLAETATh HUX XapakTepHble MpPHU3HAKH,
YCTaHaBIMBAaTh B3aUMOCBSI3b C JIPYTMMH TOHATUSMHU), HCHOJIb30BaTh MOHATUS IS
OOBSICHEHUS! OTIECNbHBIX (DAaKTOB U SIBIICHUH, BBIOMPATh OCHOBAHUA U KPUTEPUU IS
KJIacCU(UKAUU XUMHUYECKUX BEIIECTB U XMMHUYECKUX pEaKlUi, yCTaHABIMBATh MPUUNHHO-
CIIEICTBEHHBIE CBSI3M MEXJy OObEKTaMHU H3Y4YEeHHs, CTPOUTH JIOTMUYECKHE PaCCYXKICHUS
(MHAYKTUBHBIC, TETYKTUBHBIE, [0 aHAJIOTHH), JeJIaTh BHIBOJIbI U 3aKIIOUCHHUS,

yYMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (MPEAMETHBIE U METApPEMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIOJb3yeMble B XUMHUH, NMPEOOPa30BbIBATH HIMPOKO
MpUMEHSeMble B XHMHUHU MOJENbHbIE WPEICTaBICHUS — XUMUYECKUH 3HAaK (CHMBOI
JJIEMEHTA), XUMHYecKas (GopMyia U ypaBHEHHE XUMHUYECKOW peaklud — MpU pEeHIeHUU
yueOHO-II03HABATENbHBIX 33]1a4, C Y4ETOM STHUX MOJICNbHBIX MPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIECTBEHHbIC MPU3HAKH U3Y4aeMbIX 00bEKTOB — XUMHUYECKUX BEIIECTB U
XMUMHUYECKUX PEAKIMH, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-CJIEICTBEHHBIE CBSI3U
Y IPOTUBOPEYHS B H3y4aeMbIX MPOIIECCaX U SIBICHUSX.

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a
Takke B KayecTBE OCHOBBI ISl (POPMHUpPOBAHUS TUMOTE3bl MO TMPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMBIX CY)KJICHU;

MpHOOpeTeHNe OMbITa MO TIAHUPOBAHUIO, OPTAHU3AIMH U MTPOBEICHUIO YUYCHHUECKHUX
HKCIIEPUMEHTOB, YMEHHE HaOMI0IaTh 32 XOJ0M MPOIECCca, CAMOCTOSITENILHO MPOTrHO3UPOBATh
ero pesynpTaT, (hopMynupoBaTh OOOOIIEHUS W BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOTO
OTIBITa, UCCIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHON padoTe.

Padora ¢ undopmanueii:



YMEHHE BBIOMpATh, AHATU3UPOBATH U HHTEPIPETUPOBATH HWH(GOPMAILUIO PA3THYHBIX
BUJIOB U (pOpM IpeCTaBICHHUS, TIOIY4aeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XHUMHUYECKOTO COJIEpXKaHMs, CIpaBOYHbIe MocoOus, pecypcsl HHTepHera),
KPUTHUYECKH OIEHUBATh IPOTHBOPEUYHUBYIO U HEJIOCTOBEPHYIO HH(DOpMAIHIO;

YMEHUE TMPHUMEHATh pa3IMYHbIE METOABl W 3alpochl IpHU TOUCKE U OTOOpe
nH(OPMAIIUA W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JIJISi BBIMIOJIHCHUS YYCOHBIX H
MO3HABATENBHBIX 33/1a4 ONpPEACIEHHOTO THIIA, MPHOOPETEHHWE OmbiTa B OOJIACTH
WCIOJIb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHA, OBJAJCHUE KYIBTYpOi
aKTHBHOTO HCIIOJIb30BAaHUS PA3IIMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpPATh
ONTUMANIbHYIO (POpMY TpescTaBiIeHUs] HHPOPMAIMK U WILTIOCTPUPOBATH pelIaeMble 33a1auu
HECJIOKHBIMU CXEMaMH, JHarpaMMaMu, ApyruMu GopMaMu rpaduKu 1 ©X KOMOUHAITUSMU;

YMEHHE HCIOJB30BaTh M aHAJIM3MPOBATH B Tpollecce y4eOHOW M MCCIIeN0BaTEIbCKON
JEATeTbHOCTH WH(POPMALMIO O BIUSHUU TPOMBIIUIEHHOCTH, CEJILCKOTO XO3MWCTBA W
TpaHCHIOPTa Ha COCTOSIHUE OKPYKAIOLIEeW MPUPOTHON CPEIbI.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUSL:

yMEHMs 3a7aBaTh BOINPOCHI (B XOJe Auanora U (WiIM) JAUCKYCCHHM) IO CYIIECTBY
oOcyxmaemMoli TeMbl, (HOpMyIHpOBATH CBOM TIPEIJIIOKEHHS OTHOCHTEIBHO BBITIOJTHEHUS
MpeJI0KEHHOM 3a/1a4H;

YMEHHUSI TIPEJICTABJIATH IOJYYCHHBIE PE3YJIbTaThl TO3HABATENLHOW JESTEIFHOCTH B
VCTHBIX W THCBMEHHBIX TEKCTaX; JejaTh IMPE3CHTAIMI0 pPEe3yJbTAaTOB BBITIOJHEHUS
XUMHUYECKOTO OKCIIEpUMEHTa (71a00paTOpHOTO  OMbITa, JabopaTOpHOW  paboOTHl  TIO
UCCIIEIOBAaHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATEIEHON
U HCCIEI0BATENbCKOM /AEATEIbHOCTH IMPH PEIIEHWH BO3HUKAIOIIMX MpOoOJeM Ha OCHOBE
y4uéTra OOIIMX HWHTEPECOB M COIJIACOBAHMS TMO3HMIMN (0OCYXICHHUS, OOMEH MHEHHSIMH,
«MO3TOBBIE€ LITYPMbI», KOOPAMHALIMSI COBMECTHBIX ACHCTBUI, OMpENETIeHUEe KPUTEPUEB IO
OIIEHKE Ka4yeCTBa BBIMIOJHEHHOMN pabOTHI U APYTHE).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE  CaMOCTOSITEIbHO  OMPEAeNATh eIl JIeATENbHOCTH,  IUIaHUPOBATb,
OCYILIECTBIISIT, KOHTPOJHMPOBaTH M MHPU HEOOXOJAUMOCTH KOPPEKTUPOBATH  CBOIO
NEeSTENBbHOCTh, BBIOMpaTh Haubojee dS(PQPEeKTUBHBIE CIMOCOOBI pelieHUusT YYEOHBIX W
MO03HABATENIbHBIX 33/1a4, CAMOCTOSITENIbHO COCTaBJISTh WM KOPPEKTHUPOBATh MPEIOKEHHBIN
QITOPUTM JICHCTBUM MpPH BBINOJHEHUH 3aJaHUM C y4€TOM IMOJIy4EeHHUS HOBBIX 3HaHHUI 00
M3y4aeMbIX OOBEKTax — BEIIeCTBaX M PEaKUHUsAX, OLEHUBATH COOTBETCTBUE IMOIYYEHHOTO
pe3ynbTaTa 3asBJICHHOM LN, YMEHHE HCIOJNb30BaTh W aHAIU3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIOBUU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00S3aTENbHOIO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil paboyeil mporpaMMoii, BBIAENSIOT: OCBOCHHBIE
oOy4arouMMuUCsl Hay4HbIE 3HAHUS, YMEHHS M CHOCOOBI AEWCTBMIA, cnenuduueckue s
MpeIMeTHON 005acTH «XUMUS», BHBI JEATEIBHOCTH MO TMOJYYSHHI0 HOBOTO 3HAHHUSA, €r0
UHTEpIpEeTANK, MNpeoOpa3oBaHUI0 U TMPUMEHEHHIO B Pa3MYHBIX Y4YEOHBIX U HOBBIX
CUTYaIUSIX.

K xoHIy 00ydyeHus B 8 kjiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JTOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® pacKpblBaTh CMBICT OCHOBHBIX XHMHUYECKUX TIOHATHH: aTroM, MOJEKya,

XUMUYECKUH  BJIEMEHT, MpPOCTO€ BELIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpONHAsT ¥ HEOJHOPOJHAsl), BAJEHTHOCTh, OTHOCUTENIbHAas AaTOMHas W
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJSpPHAs Macca, MaccoBas
JIOJIT XUMUYECKOTO DIIEMEHTA B COCIUHEHHH, MOJSIPHBIN 00BEM, OKCHI, KUCIOTA,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHUIATENLHOCTh, CTENEHb OKUCICHHS, XUMUYecKas



peakuus, Ki1acCupHUKausg peakuuil: peakiuyd COSNUHEHMS, PEaKIMH Pa3JIOKEHHS,
peaknuy 3aMelieHus, peakuud oOMeHa, 3K30- U HHIOTEPMHUYECKHE pPEaKLuHu,
TEIIOBOM 3¢ (deKkT peaknuu, SAPO aToOMa, SICKTPOHHBIM CJIOM aToma, aTroMHas
opbutanb, pagdyc aroMa, XWUMHUYECKash CBS3b, IMOJISIpHAS W  HEHOJspHAs
KOBaJICHTHAas! CBS3b, MOHHAs CBA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBasi JA0Js
BelllecTBa (MPOICHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHSITHI U MIPUMEHSATH 3TH
TIOHSATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIOJh30BAaTh XMMHUYECKYI0O CHMBOJHKY JUIS COCTaBJICHUS (OPMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHI;

OTPEENATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHHUSX, CTEIECHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPHUHAUIE)KHOCTh BEILIECTB K
ONpeNeNEHHOMY KJIacCy COEIMHEHUN Mo ¢opMmyiaM, BHJ XUMHUYECKOW CBS3U
(KoBajIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpbiBaTh  cMblicn  [lepuwommueckoro  3axkona J[. WM.  Mengeneesa:
JIEMOHCTPUPOBATh NOHUMAHNE MEPUOINIECKON 3aBUCMMOCTH CBOMCTB XUMUYECKHX
AJIEMEHTOB OT HMX MoJyiokeHus B [lepuoanueckoil cucteme, 3aKOHOB COXpaHEHHS
Macchl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YEeHHsI, 3aKOHa
ABorazpo;

OMMCHIBaTh M XapakTepuszoBaTh TaOnmuuHyo ¢opmy [lepronnyeckoir cucTeMbl
XMMHMUYECKUX 3JIEMEHTOB: pa3finyarh MOHATHUS «TJiaBHas Noarpymnmna (A-rpymnmna)» u
«mmobounas moxarpymnma (b-rpynma)», manbie u OodbIIHE TEPHOJBI, COOTHOCHUTH
o0o3HayeHus, KoTopble wuMerorcs B Tabmune «llepuonnyeckas cucrema
xumudeckux aneMmeHToB JI. M. MenpaeneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMM
CTpPOEHHUSl aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsij snpa, o0llee YUCIIo
AJIEKTPOHOB U pacnpeesieHUue X MO AIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh ~ XUMHYECKHE  DJEMEHTbl, HEOpraHHMYecKue  BeIlecTBa,
XMUMHUYECKHE peakluu (10 YUCIy U COCTaBY YYAacTBYIOUIUX B PEaKLUU BEIIECTB, IO
TermoBomMy b exTy);

XapaKTepH30BaTh (OMUCHIBAThH) O0IIME XUMUYECKIE CBOMCTBA BEILIECTB PA3IUYHBIX
KJIaCCOB, MOATBEPXKJas OIMCAaHWE [pUMEpaMU MOJIEKYISPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSX;
BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChbl BELIECTB,
MacCOBYIO JIOJIIO XMMHUYECKOTO 3JIeMEHTa N0 (GopMysie COECOUHEHHS, MAacCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUUYECKOU
peakuuu;

MIPUMEHSATh OCHOBHBIE OIE€pPAllUi MBICIIUTENIBHON JESTENbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHME, O00OOIIeHHe, CHUCTEeMAaTH3allhio, KJIacCU(UKALUIO,  BBISBICHHUE
MIPUYMHHO-CIIECTBEHHBIX CBS3€M — AJI1 U3YUYEHHUsI CBOMCTB BEIIECTB U XMMUUYECKUX
peakiuii, ecTeCTBEeHHO-Hay4YHble METOJbl MO3HaHUS — HaOIIOACHHE, U3MEpEHHeE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

cleloBaTh TMpaBUaM TOJIb30BAaHUS XUMUYECKOW TMOCYIoW U JabopaTOpHBIM
00OpyZI0BaHUEM, a TaKKe MpaBUiIaM OOpallleHusl C BEIECTBAMU B COOTBETCTBHHU C
WHCTPYKIMSMU IO BBITIOJIHEHUIO J1a0OpaTOPHBIX XUMHUYECKHX OTBITOB IO
MOJIydEHHI0O U COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHCIOPOJa),
IIPUTOTOBJICHUIO PAacTBOPOB C ONPEIEIEHHOW MacCOBOM JOJIE€H pPAacTBOPEHHOTO
BEIllECTBA, IUIAHUPOBATh M  MPOBOJUTH XMMHMUYECKHE HKCIIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEIOYEN U KUCIOT C MOMOIIBIO MHANKATOPOB (JIaKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).



K xoniy o0ydenusi B 9 Kjaacce mpeaIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y OOyUAIOIIUXCS YMEHUN:

PacKpbIBaTh CMbICI OCHOBHBIX XUMHUECKUX MOHITHI: XUMUUECKUN JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, AaHWOH, IIPOCTO€ BEIIECTBO, CJI0)KHOE BEIIECTBO,
BAJIEHTHOCTb,  3JEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHUCIICHUS, XUMUYECKas
peaKmus, XUMHYECKast CBSA3b, TEIUIOBON A(PPEKT peakiu, MOJIb, MOJIIPHBINA 00BEM,
pacTBOp, AJEKTPOJIUTBHI, HEIIEKTPOIMUTHI, DJIEKTPOJUTHYECKAs JAUCCOLMALIMS,
peakiuu MOHHOro OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIE PEAKIIUH, OKUCINTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKIINN, OKUCIIUTEINb,
BOCCTAHOBHTENb, OKHCICHHE W BOCCTAHOBJICHHE, AUIOTPONUs, aM(OTEPHOCTH,
XMUMHMUECKasi CBA3b (KOBaJEHTHAsl, MOHHAas, METaJUIMYecKas), KpUCTajsindecKas
peléTKa, KOPpPO3Usi METAJIOB, CIUIABbI, CKOPOCTh XUMHUYECKON peaKluH,
npeaenbHo qonyctuMas konuenTpanus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSATUN U MPUMEHSATH 3TH
TIOHSTHUS MPU OTMIMCAHUU BEIIECTB U UX MPEBPAICHU;

HCIO0JIb30BaTh XMMUYECKYI0 CHMBOJMKY Ui COCTaBlieHUsI (OpMyJd BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUI;

OTpEENATh BaJCHTHOCTh M CTENEHb OKUCICHUS XHUMHYECKUX D3JEMEHTOB B
COEJIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUH 1Mo (hopMysam, BHJI XUMUYECKOU CBSI3H (KOBaJCHTHAs, MOHHAS,
MeTajyinyeckas) B HEOPraHMYECKHX COEIMHEHUSX, 3apsj] HOHA MO XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COEIWHEHUH,
TUI KPUCTAJUTMUECKOHN PEerIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbici  Ilepmoamdeckoro 3akona JI. WM. MengeneeBa u
JNEMOHCTPUPOBATh €ro MOHMUMAaHME: OIHUCHIBATh M XapaKTepu30BaTh TaOIMYHYIO
¢dopmy Ilepuoanueckoil cHUCTEMbl XMMHUYECKUX 3JEMEHTOB: pa3iu4arh MOHSATHS
«rnaBHas noArpymnma (A-rpynma)» u «nobdouHas nmoarpynma (b-rpymnma)», Mansie u
OomnbIIMEe  TMEpUOAbl, COOTHOCUTH OO0O3HAu€HHUs, KOTOpble HMEIOTCS B
MEepUOIUYECKON TabIUIle, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj sijapa, oOllee YHCIO DJIEKTPOHOB U
pacnpesiesieHue uX 1o IEKTPOHHBIM CJI0AM), OOBSICHATH OOII1e 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB DJIEMEHTOB U UX COEAMHEHUH B Ipelesaax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII C YYETOM CTPOECHHS UX aTOMOB;

KIaCCU(PUIIMPOBATh  XMMHYECKHE  DJIEMEHTbl, HEOpraHHMYeCKHe  BEIlecTBa,
XMUMHYECKHE peakluH (110 YUCIIy U COCTaBy YYacCTBYIOIIUX B PEaKIUU BEIIECTB, 10
TEIUIOBOMY 3(¢eKTy, MO U3MEHEHHUIO CTeNeHeH OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOLIME W crenu(UYECKUe XUMHUYECKHE CBONCTBA
MPOCTBIX M CIOXHBIX  BEUIECTB, MOJATBEPXKAAas ONHCAHME MPUMEpPaMHU
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUI;
COCTaBJISITh YPAaBHEHMS SJIEKTPOJMTHUYECKOM JUCCOLMALMU KUCIOT, LIENoYed M
COJIeH, MOJIHBIE ¥ COKpAIEHHBIC YPAaBHEHHSI PEaKIMil HOHHOTO OOMeHa, YpaBHEHHUSI
peakuui, TMOATBEPKIAOIIMUX CYIIECTBOBAHUE TIE€HETHYECKOW CBSI3M MEXIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MMOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMiA;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAILICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYUCHATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MAacChl BEUIECTB,
MacCOBYIO JIOJIFO XMMHYECKOI'O 3JIEMEHTa Mo (GopMyse COEAMHEHUS, MaCCOBYIO



JIOJII0 BEUIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaKkiuu;

coOnrofaTh TpaBWia IIOJIB30BAHMSI XHMHYECKOW TOCYAOH U 1ab0paTOpHBIM
o0opymoBaHUEM, a TaKXe MpaBuiia oOpalleHus C BEIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBIOJTHEHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB 10
MIOJIyYEHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTJIEKUCIIOTO rasa);
MPOBOJIUTHh PEAKIMH, T[OATBEPXKAAIOIMINE KA4YeCTBEHHBI COCTAaB Pa3IMYHBIX
BEILIECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPUI-, OPOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwmkar-, cyiabhar-, TUAPOKCHA-UOHBI, KATHOHBI aMMOHHS W HWOHBI
M3YYEHHBIX METAJIOB, MPHUCYTCTBYIONIME B BOJHBIX PACTBOpPAX HEOPTraHUYECKUX
BEIIIECTB;

MIPUMEHSTH OCHOBHBIE OTI€pPaIlUi MBICITUTEIILHON JESTEIHHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHre, CUCTEeMAaTH3alluI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX
CBSI3€M — I M3YYEHHUsI CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIUN, €CTECTBEHHO-
HaydHbIE€ METOJbl TIO3HAHWS — HaOMIJIeHne, W3MepeHnue, MOJIEIHUPOBAHNE,
SKCIIEPUMEHT (peanbHBIN u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumenoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoThI padoTsI
Paszgea 1. IleppoHavajibHble XUMHYECKHE MOHATUHSA
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS 5 5 bubnuotexa [JOK
' U IPAKTHYECKON https://m.edsoo.ru/7f41837c
NEATEIIFHOCTH YeJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKkiuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4eCKNX BellecTB
51 Bosznyx. Kucnopoa. 6 bu6mmoreka [IOK
' IMousatue 06 okcuaax https://m.edsoo.ru/7f41837c
99 Boaopon. [lonsitue o 8 1 bu6mmoreka [IOK
' KUCIIOTAaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' ITousarue 06 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI BuGmmorexa [OK
2.4 HEOPraHMYeCKUX 11 1 1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Uroro mo pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xummnuyeckux 31eMeHToB /I, . MenneseeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

Ilepnonuueckasa cucremMa
p bu6moteka [IOK

A
3 XUMIHECCKHX SJCMEHTOB 7 https://m.edsoo.ru/7f41837¢c

. . Menneneena.
Crpoenue aToMa

XUMHYECKASA CBA3b.

3.9 OKHCITUTETHHO- 8 5 bubnuorexa [JOK
' BOCCTaHOBHTEJILHBIE https://m.edsoo0.ru/7f41837c
peakiuu
MToro o pasier 15 bu6mmoreka [IOK
paszery https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PesepBHOE BpeMmst 3

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

OBILIEE KOJIMYECTBO
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9 KJIACC

HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
O
1.2 3a(1:<12)(1){]:)11:;e HOCTH 4 bubmorexa [IOK
' P . https://m.edsoo.ru/7f41a636
XUMHYECKUX peaklui
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINALIN. 8 1 1 bu6moreka [IOK
' XMMUUECKUE PEAKIIMU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3pen 2. Hemerasiibl M1 UX COeUHEHU S
06
21 | smiccanonevemon | 4 s biGiorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO1as xapakTepuCcTUKa BuGmmorexa [OK
2.2 XUMUYECKUX 3JIEMEHTOB 6

VIA-rpynnel. Cepa u e€

https://m.edsoo.ru/7f41a636
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COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHYECKHX AJIICMEHTOB . bu6mmoreka [{OK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COCTMHCHHUS
OO01as XxapakTeprucTUKa
S ol B
' p}in ] pos https://m.edsoo.ru/7f41a636
KpEMHUH U HX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bu6moreka [IOK
' METAJIIOB https://m.edsoo.ru/7f41a636
3. Baxneiinne MmeTaibl 1 16 bu6moreka [IOK
' WX COEIMHEHUS https://m.edso0.ru/7f41a636
Htoro 1o paszeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' YKU3HU YEJI0BEKA https://m.edso0.ru/7f41a636
Utoro no pazneny 3
PesenBHoOe BOEMS 3 bubmuoreka [JOK
P P https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KoauyecTBo yacos Jlara DJIEKTPOHHBIE HH(POBLIE
, Tema ypoka KonrpouabHubie IIpakTH4eckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHUs
padoThI padoTsI pecypchl
[Ipenmer xumuu. Poss xumun
1 B JKH3HU 4deJIoBeKa. Teaa u 1 bubmorexa [IOK
' https://m.edsoo.ru/ff0d210c
BEIICCTBA
5 IlonsaTtue o MeTogax MO3HAHUS 1 bu6moreka [IOK
B XMMHH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
11 o
3| aaboparopmtu s , buGmnotexa LIOK
parTop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM
4 YycTele BENMIECTBA Y CMECH. 1 bu6mmoreka [IOK
CriocoObI pa3encHust CMecei https://m.edsoo.ru/ff0d26ca
[IpakTruueckas padota Ne 2
5 «Paznenenue cmeceit (Ha 1 bu6mmoreka [JOK
MIPUMEPE OUUCTKU https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN )
6 ATOMEBI U MOJICKYJIbI 1 Bubmmorexa LIOK
4 https://m.edsoo.ru/ff0d2a6c¢
7 XHUMHUYECKHE DIEMEHTHI. 1 bu6mmoreka [JOK

3HaKu (CUMBOJIBI)

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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XUMHWYCCKHUX JJICMCHTOB

8 [Ipocthie u ciaoxHBIE bubnuorexa [JOK
BEILIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE bubnuoreka [JOK
yUYCHHUE https://m.edsoo.ru/ff0d2d50
3aK0H ITOCTOSIHCTBA COCTaBa
. X
10 | Gopyns, Banermaocns BuGnotera LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX
DJIEMEHTOB
O
11| wacen, Omocumonsnns BuGnotera LIOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAs Macca
12 MaccoBas 10J11 XUMHYECKOTO bu6moreka [IOK
3JIEMEHTA B COCIMHECHUUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemiectsa. Moub. bu6moreka [IOK
MosipHas Macca https://m.edsoo.ru/ff0d5230
D
o | D
' https://m.edsoo.ru/ffod37fa
peakims
I1
15 | mporexsmms rmrcor BuGanorexa LIOK
p . https://m.edsoo.ru/ff0d3al6
peakmuit
3aK0H COXpaHEHHs MacChl BuGmmorexa [OK
16 BEIIECTB. XUMHUYECKHUE

ypaBHEHHUS

https://m.edsoo.ru/ff0d3b88
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Breraucienus KoJIm4yecTBa,
MaccChl BEIIIECTBA 110

bu6mmoreka [{OK

17 YpaBHEHUSIM XUMHUUECKHX https://m.edsoo.ru/ff0d5708
peakuui
Krnaccudukanus XaMAYECKUX
18 peakiuii (CoeTuHeHus, bubnuotexa [JOK
pas3IoKeHNUs, 3aMEIICHHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIOTEIUCT. O6ogI?IeHI/Ie bubmorexa [IOK
. https://m.edsoo.ru/ff0d40c4
Y CUCTeMaTH3allHsl 3HAHHUH
Kontponbras padota Nel no
20 TeMe liBemeCTl;a u bubmmorexa LIOK
https://m.edsoo.ru/ff0d4290
XUMHYECKUE PEAKIIII)
Bo3nyx — cMech ra3os.
21 Cocras Bo3ayxa. Kucinopon — bu6mmoreka [IOK
AIIEMEHT U IIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O3onH
OuznyecKkue U XUMHUYECKHe
29 CBOMCTBA KUCJIOPOJia (peaKIuu bubnuorexa [JOK
OKHCIICHHSI, TOPEHUE). https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcuaax
CriocoObl mosryueHust
93 KHCTIopo/ia B 1abopaTtopuu u bubnuoreka [JOK

MMPOMBIIIJIICHHOCTH.
HpI/IMCHeHI/Ie KHcCJIopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
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TennoBoit s ekt
XUMHUYECKON PEaKIINH,

bu6mmoreka [IOK

24
HOTDITHE © TEPMOXHMIHECROM https://m.edsoo.ru/ff0d4790
YpaBHEHHH, IK30- U
SHJIOTEPMHUYECKUX PEAKIUIX
Tonnmuso (HedTh, Yroiab U
o5 MeTaH). 3arpsi3HeHue BO3ayXa, bubnuoreka [JOK
CIIOCOOBI €To https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHHS
[IpakTnueckas padora Ne 3 no
26 teme «llonmyyenue n bubnuoreka [IOK
coOMpaHue KHCIOPOa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €r0 CBOMCTBY
B _
27| mpoctoe nemectno. biGaorexa LIOK
P B ) https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoie
O
| e s
HOPOJE. https://m.edsoo.ru/ffod4dd0
[Ipumenenue Bogopoaa
29 [ToHsiTHE O KUCIOTAX U COMAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI nosryyeHus bubnuorexa [IOK
BOZIOPO/Ia B J1abOpaTopuu https://m.edsoo.ru/ffod4dd0
IIpaktuyeckas padora Ne 4 o Bu6morexa LIOK
31 teMe «Ilomydyenue n

coOupaHue BOI0po/a,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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W3yYECHHUE ETO CBOMCTB)

MonsipHblii 00BEM Ta30B.

bu6mmoreka [IOK

32
3akoH ABOrajpo https://m.edsoo.ru/ff0d542e
Brruncaenus 00néma,
33 KOJIMYECTBA BEIIeCTBA rasa 1o bu6moteka [IOK
€ro U3BECTHOMY KOJIUUECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Brruucnenust 005EMOB razoB
34 110 YPaBHEHHIO PEAKIUU Ha bubnuoreka [IOK
OCHOBE 3aKOHA 0OBEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B
35 DOu3nvecKrue U XMMUYECKHE bu6moreka [IOK
CBOJCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaunuil. ITonsTue bu6moreka [IOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
H
37 HSS:;EGH:;}IIZIZ ACTBOPBI Bubnuorexa LIOK
11 p pBL https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BelIecTBa B
pacTBope
[IpakTuueckas pabora Ne 5 o
I1
3 | pacrsopos c onpeeatuoii buorera LIOK
p p N P a https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel
PacTBOPEHHOTO BEUIECTBA»
39 KonTtponsHas padota Ne2 mo bubnuorexa LIOK



https://m.edsoo.ru/ff0d542e
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teme «Kucnopoa. Bonopoa.
Bopa»

https://m.edsoo.ru/ff0d6342

OKcHapL: COCTaB,

bu6mmoreka [{OK

40 ,

KaccuuKanms https://m.edsoo.ru/ffod664e
HOMEHKJIaTypa
[Tonyyenue n xXumMu4eckue

41 CBOMCTBA KUCJIOTHBIX, bubnuotexa [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

" S;i‘;i?;; o Buborexa [IOK

e, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonydenne u xuMu4uecKue bubnuorexa [JOK
CBOMCTBA OCHOBaHMMH https://m.edsoo.ru/ff0d67ca
K :

44 K;;cj:;;)ilxcaoc;:& bu6nuorexa ITOK

H https://m.edsoo.ru/ffodfee2
HOMEHKJIaTypa

45 [Tosnydenune u xuMudecKue bubnuorexa [JOK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIATypa, CII0COObI bubnuorexa [IOK
MOJIYYCHHS, XHMHUYCCKHE https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpakTtuyeckas padora Ne 6. Bu6morexa LIOK

47 Pemenue skcriepuMeHTAIBHBIX

3aaayd 1o TCMC «OcHOBHBIC

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

KJIACChl HEOPraHUYECKUX
COEIUHEHUI))

I'enetmueckas CBA3b MCKOY

bu6mmoreka [{OK

48
fC1aceantit Hue OPTatiHecix https://m.edsoo.ru/00ad9a50
COCTMHEHU I

49 O06o00menue u bubnuotexa [JOK
crcTeMaTH3aIks 3HAHUI https://m.edsoo.ru/00ad9cbh?2
K 6ota Ne3

50 Tecl)vI;IeT I')‘gﬁ{}:;ﬂHE?e I(:J::CC(I:I - Bubnuorexa LIOK

o https://m.edsoo.ru/00ad9ela

HEOPraHUYECKUX COCTMHCHUI
[IepBble ONBITKH

51 KJIacCU(PUKAIUA XUMAYECKUX bubnuotexa [JOK
aneMeHToB. [ToHsTHE O https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U

52 [Tepuonnueckas cucrema bu6mmoreka [IOK
XUMHYECKUX d3eMeHTOB [I. 1. https://m.edsoo.ru/00ada52c
Meupeneena

53 [Tepuonpl, rpynibl, bubnuorexa [JOK
[OITPYTITTBI https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB bubnuoreka [JOK
aTOMHBIX sep. M3oToms https://m.edsoo.ru/00ada342
CrtpoeHue IeKTPOHHBIX

55 000JI04€K aTOMOB 2JIEMEHTOB bubnuoreka [JOK

[Tepuonnueckont cucremsr /.
N. Menneneesa

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapakTepucTUKa
XMMHYECKOTO DJIEMEHTA 110 €ro

56 ITOJIOYKCHUIO B Bubmrotexa LIOK
. https://m.edsoo.ru/00ada824
IIepnoanueckoii cucreme /.
N. Menpeneena
3nauenue [lepuoanueckoro
| s
pAiTIIE. & 7 8 https://m.eds00.ru/00ada96e
— YYEHBIH, Iearor u
IpaXKIaHUH
PeseprubrIit ypok. O600meHne
58 W CHCTEMAaTH3alus 3HAHUH / bu6moreka [IOK
Bcepoccwuiickas mpoBepouHas https://m.edsoo.ru/00adb33c
pabota
Kontponbras padoTta Ne4 o
C .
59 | Xumscoran cwmn | buorera LIOK
. https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepodHas
pabota
C)
I
https://m.edsoo.ru/00adaab8
AJIEMEHTOB
61 HNoHnHas xumudeckas CBs3b bubmuorexa IOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nosnspHas bubnuoreka IIOK

XUMHYCCKas CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

63 KoBanenrnas HenoJssipHas 1 bubnuorexa [IOK
XUMHUUECKas CBSI3b https://m.edsoo.ru/00adaab8
64 C 1 bu6mmoreka [{OK
TCHCHD ORHCIHCHIA https://m.edsoo.ru/00adae28
65 OKuCIUTETHbHO- 1 bu6moteka [IOK
BOCCTAaHOBHTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adb076
66 OkucauTenu u 1 bu6morteka [IOK
BOCCTaHOBHTEIIH https://m.edsoo.ru/00adb076
PeseprubrIit ypok. O600meHne
67 W CUCTEMaTH3alvs 3HAaHUM 110 1 bu6moreka [IOK
teme «CTpoeHHe aToma. https://m.edsoo.ru/00ad9cb2
XuMudecKas CBSI3b»
68 PesepBubIil ypok. O600meHne 1 bubnuorexa [JOK
U CHCTEMaTH3alns 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB 68

I10 ITIPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
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9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe HH(poBbIe

Ne Tema ypoka KonTpoJbHbIe IIpakTuyeckue Aata o0pasoBaTe/bHbIe
n/n Bcero H3YYeHUs
padoThI padoTsI pecypchl
[lepnoanueckuil 3aK0H.
1 [Tepuoanueckas cucrtema 1 bubnuotexa [JOK
XHUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adb59e
. Y. MenneneeBa
3aKOHOMEPHOCTH B
5 W3MEHCHUU CBOWCTB 1 bu6moreka [IOK
XHUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MTEPUOTOB
3 5:;2:{12::;;;” 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIECTB
Bupl xumMuueckoi cBsI3u
4 u TfIHBI KPUCTAJUTHYECKUX 1 Bubnuorexa LIOK
. https://m.edsoo.ru/00adbac6
pemeéTox
Kontponbhas padora Nel
o Teme «IloBTopenue u
5 yriayOiieHne 3HaHu’ 1 1
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiacca»
5 Knaccugukarus 1 bubnuoreka IIOK
XMUMHYECKUX PEaKIUii 1Mo https://m.edsoo.ru/00adbcb0



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

Pa3JIMUHBIM IIPpHU3HAKaM

[TonsaTHe 0 ckopocTH

7 XUMHUYECKON pEeaKLHH. bubnuorexa [JOK
IToHsaTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
IloHsATHE O XUMHYECKOM
paBHOBecuu. DaKTOPBHI,

3 BIIUSIIOLIME HA CKOPOCTh bubnuoreka [IOK
XUMHUYECKON peaKiuy 1 https://m.edsoo.ru/00adc28c
MOJIOYKEHHUE XUMUYECKOTO
paBHOBECHS
OKuCIUTENHHO-

9 BOCCTaHOBHUTEIIbHBIC bubmmorexa LOK

https://m.edsoo.ru/00adcade
peakiuu
Teopus

10 AIEKTPOJTUTUYECKO N bubnuorexa [JOK
mucconnannu. CHUIbHBIE https://m.edsoo.ru/00adcd68
1 ca0bIe AIEKTPOJIUTHI

1 HNonnbie ypaBHEHUS bubnuorexa [JOK
peakuuii https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA
KHCJIOT ¥ OCHOBAaHUM B

12 CBETE MPEACTABJICHUI 00 bubmmotexa [IOK

. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKOM
JTUCCOITHAITIN
13 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK



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

COJIEH B CBETE
IIpeJICTaBIeHUN 00

https://m.edso0.ru/00add8b2

BIEKTPOIUTHYECKON
JTUCCOITUAIINN

14 [TonsiTHe o rugponuse bubnuorexka [JOK
couteit https://m.edsoo.ru/00add9d4

15 O06o00menue u bubnuotexa [JOK
crcTeMaTH3aIHs 3HAHUI https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne

16 1. «Pemenue bu6moreka [IOK
IKCIIEPUMEHTATLHBIX https://m.edsoo.ru/00addbfa
3a/1a9
KonTtponbHas padorta Ne2
0 TeMe

17 «INEKTPOTUTHYECKAS bubnuorexa [JOK
JUCCOIIHAIINSL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaAKIIUU B
pacTBopax»
OO1as XxapakTepucTuKa

18 rajloreHOB. XMMHUYECKHE bu6moreka [IOK
CBOMCTBa Ha IIPUMEPE https://m.edsoo.ru/00addfe2
xJiopa
Xnoposojopoa. ConsiHast

19 KHCJI0Ta, XUMHYECKHUE bu6mmoreka [JOK

CBOWCTBA, MOJIyYECHHE,
MIPUMEHEHUE

https://m.edso0.ru/00ade104



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[TpakTtuyeckas padora Ne
2 no teme «llomydenue

bu6mmoreka [{OK

20
COJISTHOM KUCJIOTBIL, https://m.edsoo0.ru/00ade348
H3y4YCHHE €€ CBOUCTBY»

Beruucnenus no

21 YPaBHEHUSAM XUMHUYECKHUX bubnuoreka [JOK
peaKIuii, €CJIi OJIUH U3 https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE

29 OO6mrast xapakTepucTUKa bubnuorexa [JOK
aneMeHTOB VIA-Tpymist https://m.edsoo.ru/00ade64a
ANNOTpONHBIE
MOAU(PHUKAIIUU CEPBI.

23 Haxoxnenue cepol u eé bu6moreka [IOK
COEIMHEHU B IPHUPO/IE. https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA
cepbl
C

s | oo s

. https://m.edsoo.ru/00ade802
XMUMHYECKUE CBOMCTBA
Oxkcuppl cepbl. CepHas

o5 KHCJIOTa, GU3HUYECKUE U bubnuoreka [JOK
XMMUYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
X

MMUYECKUE PeaKIInu, BuGmmorexa [OK

26 JeXaniue B OCHOBE

MMPOMBIIIJIICHHOT'O

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

croco0a MoTy4yeHus
CEpPHOM KHUCIIOTBHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYKaroLIEn CpeJIbl
COEJIMHEHUSIMU CEPBI

Briuucienue MmaccoBoit

27 0JIM BBIXOJIa MPOJIYKTA Bubamorexa [IOK
A Aid TIPOZLYX https://m.edsoo.ru/00adec8a
peakiuu
OO01as XxapakTepucTuKa
VA- .
28| Asor, pacnpocrparicrni biorera LIOK
> PAcTRoeIp https://m.edsoo.ru/00adeea6
npupoje, puznueckue u
XUMUYECKHE CBOWCTBA
AMMuak, ero pusudeckue
29 U XUMHUYECKHE CBOMCTBA, bu6moreka [IOK
MOJIyYEHHE https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne
30 3 no teme «llonydyenue bubnuorexa [JOK
aMMHaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»
A N
| g
. https://m.edso0.ru/00adf306
XUMHUYECKHE CBOMCTBA
32 Hcnons3oBanne HUTPATOB bubnuoreka IIOK

M COJIell aMMOHUS B

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

KaueCTBE MUHEPATHHBIX
ynoOpenuit. XumMudeckoe
3arpsi3HEHUE
OKpYKaroLIEn CpeJIbl
COCIIMHEHUSIMH a30Ta

®docdop. Oxenn pochopa
(V) u pochopnas

33 KHCTI0Ta, (PU3HUECKUE U Bubnuorexa LIOK
’ N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA,
MOJTy4CHUE
Hcnonb3zoBanue
¢docdaroB B kauecTBe

34 MHHEPATbHBIX bubnuorexa [JOK
ymoOpeHuii. 3arps3HeHme https://m.edsoo.ru/00adfc20
MPUPOIHOMN Cpebl
dbocdharamu
Yraepon,

35 pacrnpocTpaHeHue B bubnuorexa [JOK
npupoje, GusnyecKre u https://m.edsoo.ru/00adfd9c
XMUMHYECKUE CBOMCTBA
Oxcunpl yriaepoaa, ux
(buzuveckue u

36 XUMHYECKHE CBOMCTBA. bubmuoreka [JOK
DKOJIOTHYECKUE https://m.edsoo.ru/00adfebe
MpoO0IeMBbl, CBSI3aHHBIE C
okcuoM yriepona (IV)

37 VronpHas KUCIoTa U e bu6mmoreka [JOK



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

COJIn

https://m.edso0.ru/00ae006¢

[TpakTtuyeckas padora Ne
4 no teme "l[lonydyenue

bu6mmoreka [{OK

38 YHICKHCIOTO Tasd. https://m.edso0.ru/00ae027e
KauectBennas peakuus
Ha KapOoHaT-MOH"
[TepBoHauanbHbIE
IMOHATHS 00

39 OpPraHUYeCKUX BEIIeCTBAX bubmmorexa LIOK

https://m.edsoo.ru/00ae054e

KaK 0 COSTMHCHUSIX
yriiepoa

40 Kpemnwnii u ero bubnuoreka [IOK
COEIMHEHUS https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne
5. Pemienue

41 AKCIIEPUMEHTAIBHBIX bubnuorexa [JOK
3a7a4 110 TEMe https://m.edsoo.ru/00ae0bf2
«BaxxHeiIe HeMeTalIbl
U UX COCTUHCHUSDY
Kontponbhas padoTa Ne3

42 mo TeMe «BakHenme bubmuoreka [JOK
HEMETAaJIbI U UX https://m.edsoo.ru/00ae0el8
COCTUHCHUSD»
OO1as xapakTepucTuKa BuGmmorexa [OK

43 XUMHYECKUX JIEMEHTOB

— MCTaJIJIOB.

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



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

Merannuueckas CBSI3b U
MeTaJTHIecKas
KpHUCTaJUIMYECKas
pemérka. Gusnyeckne
CBOMCTBA METAJJIOB

XUMHYECKHE CBOUCTBA

44 METAILJIOB. bu6mmorteka [IOK
DIEKTPOXUMHUECKHUI PsijT https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OO6mue crmoco0bl
TTOJTYYCHUST METaJIOB.

o | S e e
P . https://m.edsoo.ru/00ae1156
peaKIuii, eCliv OJIUH U3
peareHTOB COJICPYKUT
npuMecu

46 [TonsiTue o koppo3uu bubnuorexa [JOK
METAJLIOB https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK

47
[lenotnbie MeTALIL https://m.edsoo.ru/00ael14b2

48 OKcuIbl ¥ TUAPOKCHUIBI bu6mmoreka [JOK
HATPHUS U KaJIus https://m.edsoo.ru/00ae14b2

. U_[enquoe,eMeanvae BuGmorexa OK
MeTame Kab I i https://m.edsoo.ru/00ae15e8
MarHui

50 Baxneiimmne coeuHCHNS bu6mmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

Kajablus

https://m.edso0.ru/00ae15e8

O06o0611eHNE U

ol
cUCTEMaTH3alMs 3HAHUI
52 JKécTkocTh BOJIBI U bu6mmoreka [{OK
CIIOCOOBI €€ ycTpaHeHHUs https://m.edsoo.ru/00ae1886
[IpaxTrueckas padota Ne
53 6 mo teme "KEcTroCTh bubnuotexa [JOK
BOJIbI U METOJIbI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
bu6moreka [IOK
54 An i
FOMITHIH https://m.edsoo.ru/00aelc64
55 Am¢oTepHbIe cBOlCTBa bubnuoreka [JOK
OKCH/JIa ¥ THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 XK
cieso https://m.edsoo.ru/00ae1d86
| e e
https://m.edsoo.ru/00ae35e6
xenesa (I11)
58 O6o0menue u
CUCTEMaTH3aIus 3HAHUH
[IpakTiueckas pabota No
7. Pemienue
59 AKCIIEPUMEHTAIBHBIX bubnuoreka [JOK

3a71a4 110 TeEME
«BaxHeuIme MeTayuIbl U
WX COSOUHEHUSI

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Briuucinenus no
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €Clii OJUH U3

60 peareHTOB JaH B U30BITKE bubnuotexa [JOK
WIN COJICPXKHUT TIPUMECH. https://m.edso0.ru/00ae1750
Brruncienuss maccoBoi
JIOJIA BBIXOJ1a TTPOJIYKTa
peakiuu
61 O6061eHue u
CHUCTEeMaTH3allusl 3HAHUI
KonTpomabnas pabora No4
62 o Teme «BaxuHenmme
METaJIbl U UX
COEJIMHEHUS
B
6 | nonccmenmolt s biGiiorera LIOK
A https://m.edsoo.ru/00ae3f50
YenoBeKa
64 XUMHUYECKOE 3arpsi3HEHUE bubnuorexa [JOK
OKPY KArOIIEH Cpe/ibl https://m.edsoo.ru/00ae4270
65 Poisib xumMuu B perieHun bubnuorexa [JOK
HKOJIOTHYECKUX ITPOOIEM https://m.edsoo.ru/00ae4270
P i .
66 Oeg:gBHeizeyEOK bubmuoreka [JOK
m . https://m.edsoo.ru/00ae0d0a
cUCTEeMaTu3alus 3HAaHUI
67 PesepBHBIN ypOK. bubnuoreka IIOK

O06006111EHNE U

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



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

cUCTeEMAaTU3alus 3HaHUN

PesepBHBIl ypOK.

68 OGobmene i 1 bu6mmoreka [IOK
. https://m.edsoo.ru/00ad9ch?2
cucreMarui3anus 3HaHUUu
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOIT'PAMME



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

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHMS OCHOBHOI

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

1

IIo Teme: «HepBOHa'-IaJ'II)HI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TOHATHHA: aTOM, MOJIEKYJa, XUMUYECKUNU DJIEMEHT, MPOCTOE
BEIIIECTBO, CJIOKHOE BEMIECTBO, CMECh (OJHOPOIHAS W HEOTHOPOJHAs), BaJECHTHOCTh, OTHOCHUTEIbHAS
aTOMHas M MOJIEKYJIspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJs
XMMHYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00bEM, XUMHUUECKasl peaklus, KiaccupuKalus peaKui:
peakuuu COCAMHEHMS, pEeaKUWH pa3joKEHUs, pEaKIUH 3aMelleHHs, peakuuu oOMeHa, OJK30- U
SHAOTEPMHUECKUE PEaKIUu, TeIIoBOi 3((deKT peakuuu, pacTBOp, MaccoBas J0Ji BeUIeCTBa (MPOLIEHTHAs
KOHIIEHTpALUs1) B pacTBOpE

1.2

WUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMHUYECKHX TOHATHN M MPUMEHSATH ITH MOHSATHS IIPU OTIMCAHUH
BEIIIECTB U UX MIPEBPAILICHUMA

1.3

UCIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJICHUS (OPMYT BEIIECTB M YPAaBHEHUN XUMHUYECKHX
peakuui

1.4

PaCKpbIBATb CMBICJI 3dKOHOB COXpPAaHCHUS MACChl BCIICCTB, IIOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJISIPHOT'O
YUYCHUS, 3adKOHA ABOF@.I[pO

1.5

ONpCACIIAAThL BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/IL[I/IpOBaTB XUMHUYCCKHUEC PCAKIUU (HO YHCIIY U COCTaBy YYAaCTBYIHOIIHUX B PpCAKIWHN BCUICCTB, IIO




TETIIOBOMY (P EKTY)

1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MacChl BEIIIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJTFO XUMUYECKOTO JJIEMEHTa 10 (hopMylie CoeTMHeHUS,
1.9 BBIYHMCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAYYHBIE METOJbl TO3HAHWA — HAONIOJCHUE, W3MEpPEHUEe, MOJICITUPOBAHHE,
' 9KCIIEPUMEHT (pEaJbHBINA U MBICICHHBIN)
2 ITo Teme: «BaxkHeimume npeACTaBUTENN HEOPTaHUUECKUX BEILIECTBY
2.1 PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHSATHI: OKCU/I, KUCIIOTa, OCHOBAHHUE, COJTb
2.2 OTIPENeTATh MPUHAICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIacCy COeAMHEHUH 110 opMyiaM
2.3 KJIAaCCU(UIIMPOBATH HEOPTaHUYECKUE BEIIECTBA
54 XapaKTepu30BaTh (OMUCHIBATh) OOLIUE XUMUYECKUE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB, MOJATBEPKIAs
' ONMCaHUE NPUMEPAMH MOJIEKYISIPHBIX YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIINI
95 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX Kadye€CTBEHHOIO COCTaBa, BO3MOYKHOCTHU
' MPOTEKAHUSI XUMUYECKUX MPEBPALLECHUN B Pa3JINYHbIX YCIOBHIX
clieIoBaTh IpaBUJIaM IMOJIb30BaHUSA XUMHYECKOW MOCYAOW M JabopaTopHbIM O0OpyIOBaHUEM, a TaKXKe
npaBuiiaM OOpalleHUs] ¢ BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLMSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
26 XMMHYECKUX OIBITOB IO MOJYYEHHUIO M COOMpaHHIO ra3000pa3HbIX BeUIECTB (BOAOpOJa M KHCIOpPOAa),
' INPUTOTOBJIEHUIO PACTBOPOB C OMNPEIEIEHHON MAaCCOBOM J10JI€l paCTBOPEHHOIO BEILLECTBA, MJIAHUPOBATH U
MPOBOJIUTh XMMHUYECKHE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB WIEIOYEH M KHUCIOT C MOMOIIbIO
UHAMKATOPOB (JaKkmMyc, heHondTanen, METUIOPAHK U IPYTUe)
2.7 IPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUYECKOU PEakLUU
3 [To Tteme: «llepuonnueckuit 3axkoH u Ilepuonnueckas cucrema xumudeckux aneMeHToB 1. . Menneneesa.

CTpOGHI/Ie aTOMOB. XHMUYECKas CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIHHBIC pCaKm




PaCKpBIBATh CMBICII OCHOBHBIX XUMHUUYCCKUX MOHSATHH: AApO aroma, BHCKTpOHHBIﬁ CIIOMH aroMa, aroMHasi

3.1 opbuTanb, paauyc aroma, XHUMHMUYECKas CBs3b, IHOJSIpPHAs W HEMOJIApHAs KOBAJIEHTHAas CBSI3b,
JIEKTPOOTPHULIATENILHOCTh, HOHHAS CBA3b, MOH, KATUOH, AHUOH, CTEIIEHb OKHCIIEHUS
3.2 KIacCU(UIIMPOBATh XUMUYECKHAE DIIEMEHTHI
OTMCHIBAaTh M XapakTepu3oBaTh TaOnuuHyto (opmy llepnoanueckoil cHUCTEMbl XMMHYECKHX 3JIEMEHTOB:
3.3 pasnuyath MOHATUS «TJaBHas noarpymnmna (Arpynma)» u «mnobouHas noxarpynmna (brpymma)», «manbie» u
«0OJIbLITNEY IEPUOIBI
packpbiBaTh cMbicn [lepunomnueckoro 3akona J[.M. MeHnneneeBa: [I€MOHCTPUPOBATh MOHUMaHHE
3.4 MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XHUMHUYECKHX DJIIEMEHTOB OT MX MOJIokeHHs B [lepmoamnueckoit
CUCTEME
COOTHOCHUTh 0003HaueHusi, KOTopble uMerorca B Tabmune «llepuonnyeckas cuctemMa XUMHYECKUX
3.5 aemenToB JI.V. MenzaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XUMHUYECKUX IEMEHTOB
(cocTaB u 3apsj siapa, o0Iee YMCIIO IEKTPOHOB U PACTIPEICTICHUE MX IO JIEKTPOHHBIM CJIOSIM )
3.6 OIpENIENATh CTENEHb OKUCIICHNUS 3JIEMEHTOB B OMHAPHBIX COEANHEHMSIX
3.7 OIpeNIeNATh BUJ XMMUYECKOHN CBsI3U (KOBAJICHTHAS U MOHHAs) B HEOPIraHUYECKUX COCIMHEHMSIX

9 KJIACC

Kox npoBepsiemoro

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOM NPOrpaMMbl

pe3yJabTara OCHOBHOI'0 00111er0 00pa30BaHus
1 ITo Teme: «BemiecTBO U XuMudeckasi peakius»
11 pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSTUN: pPacTBOP, 3JIEKTPOJUTHI, HEIIEKTPOJIUTHI,

QJICKTPOJUTHUYCCKAA AUCCoLUalua, peakiuu MOHHOTI'O O6MeHa, KaTaJIn3aTop, XUMHYCCKOC PAaBHOBCCHUC,




O6paTI/IMLIe n H606paTI/IMBIe pCakuun, OKHUCIUTCIbHOBOCCTAHOBUTCIBHBIC PCAKINUH, OKUCIUTCIIb,
BOCCTAaHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJIJIOTPOIIN:, aM(bOTepHOCTI), XUMHUYCCKasaA CBA3b

(KoBajsieHTHasi, MOHHAsA, METAJUINYECKasi), KpUCTalInyecKas peléTka, CIjIaBbl, CKOPOCTh XMMHUYECKOMN

peaxkuuu
12 WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHA W TPHUMEHSATh OTH TOHATHS TIPU
' OTIMCAaHWUH BEIIECTB M WX MPEBPAIICHUI
13 COCTAaBJISITh YPaBHEHHS DJIEKTPOJUTUYECCKON IMCCONMAIMHM KHCIIOT, INEI04Yed W COJIeH, MOJHBIE |
' COKpaIIE€HHBIE YpaBHEHUS PEaKIiii HOHHOTO 0OMeHa
14 pPacKphIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIMA TIOCPEJICTBOM  COCTaBJICHUS
' 5JIEKTPOHHOTO GalaHca STHX PeaKiuii
1.5 IIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOM pEaKIINU
2 [To Temam: «Hemerasuibl 1 UX coequHEHUs» U «MeTalljIbl U X COeTMHEHUS
XapaKTepH30BaTh (OMHUCHIBATh) OOIIHE W CIIeNU(PUUIESCKHE XUMUYECKHE CBOMCTBA MPOCTHIX M CIIOKHBIX
2.1 BEIECTB, MOATBEPKasi ONMKMCAaHUE TPUMEpPaMHU MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHHUM COOTBETCTBYIOLIUX
XUMHYECKUX peaKlnii
99 COCTaBIIAITh YPAaBHEHMsI PEaKIUil, MOATBEPXKAAIOUIUX CYIIECTBOBAHHE T'€HETUYECKOM CBA3U MEXKIY
' BEIIECTBAMH PA3IUYHBIX KJIACCOB
23 IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOKHOCTH IPOTEKaHUS
' XMUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
ClieIoBaTh MpaBUJIaM MOJb30BAHUS XMMHUYECKOU MOCYI0M U TabOpaTOpHBIM O0OPYJOBaHHEM, a TaKKe
24 paBuJiaM 00paIIeHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBHITIOJHEHHUIO 1a00PaTOPHBIX
' XUMUYECKHUX OIBITOB MO IMOJIYyYEHHIO M COOMPAaHUIO ra3000pa3HbIX BEIIECTB (AMMMaKa M YIJIEKUCIIOTO
rasza)
2.5 IPOBOJIUTH PEAKLUH, MOATBEP)KIAIONINE KAadeCTBEHHBI COCTaB pa3IMYHBIX BEHIECTB: PACHO3HABAaTh




OTBITHBIM IyTEM XJIOpUA-, OpOMHI, MOAMI, KapOoHaT, ¢ocdar, cuiamkar, cynb(ar, THAPOKCHIHOHHI,
KaTHOHBl aMMOHHS, HWOHBI HW3YYCHHBIX METaJVIOB, MPUCYTCTBYIOUIME B BOJHBIX pacTBOpax

HCOPraHN4YCCKUX BCUICCTB

3 ITo Teme: «Xumus 1 OKpyXKaromas cpega»
3.1 PacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nonatuii: [1/IK BemecTBa; koppo3ust MeTanioB
IIPUMEHATh OCHOBHBIC OIEPAMM MBICIUTEIBHON JEATEIBHOCTH — AaHAJIW3 WM CHHTE3, CPaBHEHME,
39 0000111eHNe, CUCTEMATHU3AllNIO, BBISIBJICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — JUIsl M3y4EHUs! CBOWCTB

BEIICCTB U XUMHNUYCCKHUX peaKHHﬁ; C€CTCCTBCHHOHAYUYHBIC METOAbI IMMO3HAHUA — Ha6J'IIOI[€HI/Ie, HN3MCEPCHUC,

MOJENUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN)

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 [TepBoHauanbHBIC XUMUYECKUE TTOHATUS

11 [Ipenmet xumuu. Posib XUMUU B )KM3HM Y€JIOBEKAa. XUMUA B cUCTeMe HayK. Tena u BeniectBa. Ou3nyueckue CBOMCTBa
' BEIIIECTB. ArperaTHOe COCTOSIHUE BEIIECCTB

1.2 [TonsaTue o MeTo1ax Mo3HaHUs B XUMUHU. YncThle BemecTBa U cMecu. CriocoObl pa3esieHus cMeceit

13 ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XMMUYECKUX 3JI€MEHTOB. IIpocThie U ClOXKHbIE BElleCcTBa.
' ATOMHO-MOJIEKYIIIPHOE YUYEHUE

Xumuyeckass (popmyna. BaleHTHOCTP aTOMOB XHMHUYECKUX DJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa BEIIECTB.
1.4 OtHocuTenbHas aTroMHas Macca. OTHOCUTENIbHAs MOJIEKYJIIpHas mMacca. MaccoBasi 10Ji1 XUMUYECKOTO JIEMEHTa B

COCAMHCHUU




1.5

KosmuectBo Bemiecta. Mouib. MossipHast macca. B3anMOCBA3b KOJIMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €IMHUI]
BemiecTBa. Pacuérel mo popmynaM XUMMUYECKUX COCTUHEHHI

1.6

du3znuecknue U XUMHYCCKHUE SBJICHHUS. XHUMHYECKas pCaknuusa u e€ IIPpU3HAKH. 3akoH COXpaHCHHUA MACChbl BCIICCTB.

Xumnueckue ypaBHeHus. Kiaccudukanms XuMU4ecKnX peakunii (CoeTMHeHNs, pa3IoKeHUs, 3aMeIeHNs], 00MEeHa)

1.7

XUMHUYECKUHN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYA0M, ¢ TTpaBUiaMu paboThI B JIA0OPATOPUH U IPUEMAMHU
oOpareHuss ¢ Ja0OpaTOPHBIM  OOOpPYJOBaHUEM, W3YYCHHE M ONUcCaHWe (U3UYECKUX CBOWCTB O0Opa3IoB
HEOpPraHMYECKUX BEIIECTB, HaOoIeHNe pu3ndeckuX (TU1aBjieHue BOCKa, TassHUE JIbJla, PACTUPAHUE caxapa B CTYIIKE,
KHIICHHEe ¥ KOHJCHCAIUS BOJBI) W XUMHYECKHX (TOPEHHWE CBEYH, MPOKAIMBAHHE MEIHOW TIPOBOJIOKH,
B3aMMO/JICHICTBUE MeJda C KHCIOTOM) SIBJCHUM, HAOIIOJACHHE M ONHMCAHME MPU3HAKOB MPOTEKAHUS XUMHUYECKHX
peaknuii (pa3joKeHHue caxapa, B3aUMOJCHCTBHE CEPHOM KHCIOTHI C XJOPUIOM Oapwsi, pa3joKEeHHWE THUIPOKCHAA
menu(Il) mpu HarpeBanuu, B3auMojeicTBUE xene3a ¢ pactBopoM coiu meau(ll), n3ydenne cnocoOoB paszaeneHus
cMmecel (C ToOMOIIbI0 MarHuTa, (PUIbTpOBaHKE, BhIIApUBAHUE, JUCTHILIISAIINS, XpoMaTorpadus), MpoBEACHHE OUYNCTKHI
MOBapeHHON coyid, HAONIOIEHWE U ONKMCAHHWE Pe3yNbTaTOB MPOBEACHUS OIbITAa, WIIIOCTPUPYIOLIETO 3aKOH
COXPAaHEHHUS MACChl, CO3AaHNUE MOJIEIeH MOJIEKYI (LIapOCTEPHKHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUUECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — snemMeHT U mpoctoe BemiecTBo. Haxoxknenue xuciopoia B
npupoje, pusndeckue U XxuMuyeckue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnoponaa. CriocoOsl
MOJIy4eHHUsl KUCJIOopoJa B J1abopaTopuu M MNpoMbllieHHOCTH. KpyroBopoT kuciopoma B mpuponae. O30H —
AITOTPOTHAS MOAU(PHUKAIUS KUCIOPOIa

2.2

TemnoBoit 3(1)(1)CKT XUMHWYECKOH pcakiu, TCPMOXUMHUYCCKUC YPABHCHHUA, DK30- U SHAOTCPMHUYCCKHUC PCAKIHU.
Tonnuso: yroJjib 1 MCTaH. 3anH3HeHI/IC BO3yXad, YCUJICHUC ITADHUKOBOI'O 3(1)(1)6KT3, pa3pymicHue 030HOBOT'O CJIOSA

2.3

BOI[OpOI[ — JJICMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOJIOPOaa B IIpHUPOAC, (bHSH‘IeCKI/IC Hn XUMHYCCKUC CBOI‘/'ICTBa,
IIPUMCHCHUC, CIOCOOBI TIOJTYYCHHA. Kucnotsl 1 comu

2.4

MosnsipHblii 00bEM ra3oB. PacuéTsl N0 XUMHUUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBoiicTBa BoAbl. Boja Kak paCcTBOPUTCIIb. PaCTBOpH. HacepllieHHBIE M HEHACHIICHHBIE PacTBOPBLI.




PacTtBopumMocTh BeliecTB B BoJe. MaccoBas [0 BELECTBA B pacTBOpE. XUMUYECKHE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupone U B KU3HU uyenoBeka. KpyroBopoT BoJbl B Ipupoje. 3arps3HEHUE NPUPOJIHBIX BOJ.
OxpaHa 1 04KMCTKa IPUPOIHBIX BOJ]

2.6

Knaccugukamus veopranmyecknx coeanneHnit. Oxcunpl. Knaccupukamus okcuaoB: coieodpasyronme (OCHOBHEIE,
KHCJIOTHBIE, aM(oTepHbIe) U HecosieoOpasyromue. Homenknatypa okcuaoB. @u3nyeckne U XUMUYECKHUE CBOMCTBA
okcuoB. [Tomydenne okcuaoB

2.7

OcHoBanus. Knaccudukanus ocHOBaHMM: WIENOYM M HEpAcTBOpUMbIE OCHOBaHMs. HomeHkiaTrypa oOCHOBaHUI.

du3ndecKkue 1 XMMHYECKHE CBOMCTBA OCHOBaHUM. [lonyyenne ocHoBaHUM

2.8

Kucnotsl. Knaccugukanus xucnor. Homenknarypa kucinoT. @usndeckue U XUMHUYECKHE CBOMCTBA KUCIOT. Psn
aktuBHOCTH MeTasuioB H.H. bekerosa. [lonydenue kuciot

2.9

Comu. Homenknatypa coseil. @u3nueckne 1 XuMHA4YecKre cBoiicta conel. [lomyuenne coneit

2.10

I'enernueckas CBSI3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ
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XVWMHYECKUH OKCIIEPUMEHT: KadeCTBCHHOE OTpECIICHUE COJCPKaHHUS KHCIOpoJa B BO3JAyXe, IOJIyYCHUE,
coOupaHue, paclo3HaBaHUE W U3YYCHHUE CBOMCTB KHUCIOPO/1a, HAOIIOICHUE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOIOM
M YCJIOBHS BO3HUKHOBEHHS M IPEKPAILCHUs TOpeHUs (I10)Kapa), 03HAKOMJICHUE ¢ 00pa3liaMyi OKCHJIOB U OIHCAHUE MX
CBOWCTB, TOJydeHHE, COOMpaHHE, paclio3HaBaHWE M HM3ydeHHE CBOMCTB BOJOpOJia (TOpPEHHE), B3aMMOJICHCTBUE
Bojiopona ¢ okcuaoM meau(Il) (Bo3MOKHO HCIIONB30BaHHME BUIACOMATEPHUANIOB), HaOJIO/IeHHEe OOpa3lloB BEIIECTB
KOJMYEeCTBOM 1 MOJb, HCCICIOBAaHUE OCOOCHHOCTEH PACTBOPEHHUS BEIICCTB C PA3JIMYHOHW PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNpPEACACHHOW MacCOBOM JI0JICH pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C
MeTajiaMu (HaTpueM U KalblieM) (BO3MOYKHO MCIIOJIh30BAHUE BUICOMATEPHUATIOB), ONPEACICHUE PACTBOPOB KHCIOT
M IIEJIOYEH ¢ MOMOIIBI0 MHIAMKATOPOB, MCCICIOBAaHUE OOPa3I[0B HEOPraHUYECKHX BEIISCTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHUE U3MECHEHUS OKPACKH MHMKATOPOB B PACTBOPAX KUCIIOT U MIEIIOYEH, N3yueHHE B3aUMOICHCTBHS OKCHIA
meau(Il) ¢ pactBopoM cepHOW KHCIOTBI, KHUCIOT C MeTalUlaMH, peakUuid HeWTpalu3aluu, MOoJTydeHHe
HEpPACTBOPUMBIX OCHOBaHWH, BBITECHEHHWE OJIHOTO MeTajja JpyrdM H3 pacTBopa COJIM, peIleHue
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHel e Kiacchl HEOPraHMUECKUX COCTUHEHUID)




[lepuoauueckuii 3axkoH u [leproauueckas cucrtema xumudeckux anemeHTos .M. Menneneesa. CtpoeHne aToMOB.

Xumundeckas cBs3b. OKHUCIUTEILHO-BOCCTAHOBUTCIIHLHEIC pCaKkuuun

3.1

[lepBble MONBITKY KIaccU(UKALIMU XUMHUYECKUX 3JIEMEHTOB. [IoHATHE O rpynnax cXOJHbIX IEMEHTOB (IIEJIOYHbIE U
LIEJIOYHO3EMETIbHBIE METAJUIbI, TAJIOTE€Hbl, HHEPTHBIE I'a3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yloT aM(pOTEPHBIE OKCUJIBI U
TUAPOKCUIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux aneMmeHToB .M. Menneneesa. KopoTkonepuoanas u
mumnHHOTIepuoAHas ¢gopMmbl [lepuoandeckoit cucrembl xumuueckux siaemeHtoB .M. Menneneesa. Ilepuonst u
rpynmnbl. DU3NYECKU CMBICIT TOPSAIKOBOTO HOMEpPA, HOMEPOB MEPHUOJIAa U TPYIIIBI AJIEMEHTA

3.3

Crpoenue atomoB. CoctaB aTOMHBIX sjep. M3orombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX O000JIOUYEK aTOMOB
nepBbiX 20 xumuyeckux sneMeHToB [lepuomuyeckoit cucremsl .M. MenaeneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTa MO ero nojoxkeHuto B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUS paanyca aTOMOB XHMHUYECKHUX DJIEMEHTOB, METAJUIMYECKUX M HEMEeTATTHYEeCKUX
CBOMCTB MO rpynnaM M nepuoaam. 3HadueHue [lepmoamueckoro 3akoHa u Ileproauyeckoil CUCTEMBI XMMUYECKUX
AJIEMEHTOB ISl pa3BUTHUA HaykH U nipakTuku. /.M. MeHneneeB — yuy€Hblil ¥ rpaXKJaHUH

3.5

Xumuyeckasi cBs3b. KoBaneHTHast (moyispHass M HEMOJIAPHAsi) CBSI3b. ODJIEKTPOOTPULATENIBHOCTh XUMHUYECKHX
aneMeHTOB. MoHHas cBs3b

3.6

Crenenp okuciacHHA. OKUCIMTENHFHOBOCCTAHOBHUTEIBHEIC pEaKIuu. Hpoueccm OKHCJICHHS W BOCCTAaHOBJICHUA.
OxuCIUTEIIN ¥ BOCCTAHOBHUTEIIH

3.7

XUMHYECKUM SKCIICPUMCHT. U3Y4YCHUC 06p33L{0B BCIICCTB MCTAJJIOB U HEMCTAJIJIOB, B3aUMOJICUCTBUE ruapoKcuaa
IOHUHKa C pacCTBOpaMHU KHCJIOT H menoqeﬁ, IMPOBECACHUC OIIBITOB, WJIFOCTPUPYIOIIHUX IIPUMEPBI OKHUCIUTCIIBHO -
BOCCTAaHOBHUTCIIBHBIX peaKHHﬁ (ropeHHe, pe€aKuuu pa3ja0KCHUA, COGI[I/IHCHI/IH)

9 KJIACC




Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

BemectBo n xumnueckas peakuus. [losropenue

11

Ilepnonnyeckuii 3akoH. Ilepuoauueckas cucrema xummuueckux snemeHtoB .M. MengeneeBa. CTtpoeHue aToMOB.
3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XMMHYECKUX 3JIEMEHTOB IMEPBBIX TPEX MEPHUOJOB, KalMsl, KaJIbLUS U UX

COGI[I/IHGHI/Iﬁ B COOTBETCTBHH C ITOJIOKCHUEM 3JICMCHTOB B HepHOHHHGCKOﬁ CUCTCMEC U CTPOCHUEM UX ATOMOB

1.2

CrpoeHue BellecTBa: BU/Ibl XUMUYECKOM CBSA3U. TUIBI KPUCTAIUIMUECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA
OT THUIa KPUCTAJUINYECKON pemIETKH U BUAA XUMUYecKol cBsi3u. Kiaccudukanns 1 HOMEHKIIaTypa HEOPraHUYECKUX
BEILIECTB (MEXAyHApOAHAS U TpUBUAIbHAsI). XUMUYECKUE CBOWCTBA BEIIECTB, OTHOCSIINXCS K PA3IMYHBIM Kilaccam

HCOPraHNM4CCKUuX COCJII/IHCHI/Ifl, TCHCTHUYCCKAs CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUecKUX peakUuuil Mo pa3IuyHbIM IpHU3HAKaM (110 YKCIY M COCTaBY YYacTBYIOUIMX B pEaKIUU
BEIECTB, M0 TeI0OBOMY 3G (}eKTy, 0 U3MEHEHHUIO CTETIEHEeNH OKUCICHHSI XUMHUYECKUX 3JIEMEHTOB, II0 0OpPaTUMOCTH,
M0 Y4YacCTHIO KaTaiu3aropa). JK30- M HHAOTEPMUYECKHE pEeaKluu, TepMOXUMHUYecKHe ypaBHeHUs. [loHsTue o
CKOPOCTH XMMHYECKON PEaKINU

1.4

[TonsitTne 06 oOpaTUMBIX M HEOOPATUMBIX XUMHYECKHX peakuusax. [IoHsATHE O TOMOTEHHBIX U TeTEePOreHHBIX
peakuusix. [loHatue o xumuyeckoMm paBHOBecHH. DaKTOPbHI, BIMSIONIME HA CKOPOCTh XMMHUYECKON peakuuu H
MOJIOKEHHE XUMHYECKOTO PAaBHOBECHS

1.5

OKHCIUTEbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, dJICKTPOHHBIN OallaHC OKHCIIHMTEIBHO-BOCCTAHOBUTEIILHON peakIlnu.
CocraBiicHHE ypaBHECHUH OKHCIIHMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMH C HCIIOJIb30BAHUEM METOJa 3JICKTPOHHOTO
OaslaHCca

1.6

Teopm{ SHCKTpOHHTHqCCKOﬁ Jucconuanuu. SHCKTpOHI/ITH U HCOJCKTPOJIMTHI. KaTI/IOHLI, aHUOHBI. MeXaHu3M
JUucconManm BCIICCTB C PAa3IMUYHbBIMHU BUAAMHU XUMHYECKOH cBs3H. CTeneHb Jucconruanuu. CunpHple U cl1a0ble
QJICKTPOJIUTEI. Peakuuu wnOHHOTO oOMeHa. VYcioBus IIPOTCKAaHUA peaKHI/Iﬁ HOHHOI'O 06MeHa, IIOJIHBIC H
COKpaH_[éHHLIe HOHHBIC YpaBHCHU peaKHHﬁ. CsoiicTBa KHUCJIOT, OCHOBAHHMI W COJIEHl B CBETE Hpe,Z[CTaBJ'IeHI/Iﬁ 00
SHGKTpOHHTquCKOﬁ AUucCconuanuu. KauecTtBeHnnbie pCaKknn Ha NOHBI. Ilonsarue o TUapoJIn3¢C colen

1.7

XHUMUYECKUUN OKCIICPUMCHT:. O3HAKOMIJICHHUC C MOICIIAMU KPHUCTANINYCCKUX peI_HéTOK HCOPTaHNYCCKUX BCHICCTB —




METaJJIOB U HEMETA/UIOB (rpadura U ajaMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs); UCCIECIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOH pEaKkIuu OT BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB; HMCCIEIOBAHHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB  BEIIECTB, MpoIecca IUCCOLMAIMU KHCIOT, INenouel u  cojel  (BO3MOXKHO HCIIOJIb30BAHHUE
BHJICOMATEPUAJIOB); MPOBEJCHUE OIBITOB, WLIIOCTPUPYIOIIUX MMPU3HAKH MPOTCKAHWS pEakluii MOHHOTO OOMEHa
(oOpa3oBaHMe ocajka, BbIEICHHE Ta3a, 00pa30BaHUE BO/JIbl); ONBITOB, WJUTFOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIUN (TOpPEHHUE, PEeaKlud Pa3I0KEHUs, COCTUHEHHUS); PACIIO3HABAaHWE HEOPTaHHMYECKHX

BECIICCTB C MIOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannsl u nx COCIMHCHU A

2.1

OO0mras xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHue
U (QuU3NUECKHe CBOWCTBA TPOCTHIX BEIIECTB — TaJlOTEHOB. XHMHYECKHME CBOMCTBA Ha TMpUMEpe XJopa
(B3auMozelicTBHE € MeTaUlaMM, HEMeTajulaMH, mienodamu). XiopoBogopod. ConsiHas KUCIOTa, XUMUYECKUE
CBOICTBa, MOJIyueHHE, MpUMEHeHHe. JlelicTBuEe XJiopa W XJIOPOBOJAOpOJAa HAa OpPraHU3M YeloBeKa. BaxkHeilmine
XJIOPUJIBI U UX HAXO0XACHHUE B IPUPOJIE

2.2

OO6mrast xapaktepucTuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapakTEPHBIC CTEMCHU
okucinenus. CTpoeHne U (QU3MYECKHE CBOICTBA MPOCTBIX BEIIECTB — KUCIOPOJAa U Cepbl. AJIOTPOIHBIE
MOAU(HUKAIIMK KHUCIOPOAa M cepbl. XUMHYECKHe cBoHcTBa cepbl. CepoBOAOPOA, CTpOeHUE, (PU3UYECKHE HU
XUMHUYEcKUe cBoiicTBa. OKCUABI Cepbl KaK MPEACTAaBUTENM KUCIOTHBIX OKcHIIOB. CepHasi KUCIOTa, GU3NYECKUE U
XMMHYECKHE CBOMCTBa (00IIME KaK IMPEACTAaBUTENs Kiacca KHCIOT M crenupuyeckue). XUMUYECKUE PEeakiuu,
JeKallue B OCHOBE MPOMBIIIJIEHHOTO croco0a nmoiaydeHusi cepHoit kucnotel. [Ipumenenue. Conn cepHOM KUCTIOTHI,
KauecTBEHHAas peaklius Ha cyib(paT-uoH. HaxoxaeHnue cepbl v €€ COeTUHEHH B IPUpoae. XUMUYECKOE 3arpsi3HEHIE
OKpY)KaloIlel cpeibl COSAMHEHUSIMH Cepbl (KUCIOTHBIE JTOKIH, 3arps3HEHHE BO31yXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpAILCHUS

2.3

O6ma51 XapaKTCpUCTUKa JJICMCHTOB VA'I‘pyTIHBI. OcobeHHOCTH CTPOCHUA ATOMOB, XapaKTCPHLIC CTCICHU
OKHCJICHHA. A3OT, pacnpoCTpaHCHUC B IIPUPOLL, (1)H3I/II-ICCKI/IC U XUMHYECKHE CBOMCTBA. prrOBOpOT a30Ta B
IIpHUPOAC. AMMI/IaK, €ro (I)I/I3I/I‘ICCKI/IG N XUMHUYCCKHC CBOﬁCTBa, MOJIYYCHUC W TPUMCHCHUC. Comm AMMOHMUA, HUX




(du3nUecKne U XUMUYECKHE CBOICTBa, MpuMeHeHre. KauecTBeHHas peakiusi Ha HOHbI aMMOHHMSI. A30THAsl KUCIIOTa,
e€ nonydyeHue, pU3NIECKHEe M XUMUICCKHE CBOMCTBA (00IIHe KaK MPECTaBUTENS Klacca KUCIIOT U CIICIU(DUICCKHE).
Hcnonp3oBanne HUTPATOB M COJIEM aMMOHHUS B KayeCTBE MHUHEPAIBHBIX YIOOpeHUU. XUMHUYECKOE 3arpsi3HEHUE
OKpYXarollen cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC JIOK/IU, 3arPSI3HEHHE BO3AyXa, TTOYBBI U BOJOEMOB)

24

®docdop, ammorpornusie Moaudukanuu (ocdopa, ¢uznueckne u xumuueckue cpoictBa. Oxcun docdopa(V) u
dochopHast kuciora, puU3MUECKHE W XUMHUUYECKHE CBOMCTBA, moiydeHue. Mcmomb3oBanue (ocdaroB B KayecTBe
MUHEpaJIbHBIX y100peHU

2.5

O6mas xapakrepuctuka 3meMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapakTEpHBIC CTENEHU
OKUCTIEHUS. YTJIEpOJ, aUIOTPOMHBIE MOIU(MUKAIINU, PACTIPOCTPAHCHHE B TPHUPOAC, (U3HUYECKHE U XUMHUYCCKHE
cBorictBa. Ancopbumsi. KpyroBopor yriepoma B mpupone. OKCuabl yriepoaa, uX (PU3HYECKHE U XUMHYECKHE
CBOWCTBA, JICUCTBUE HA KUBBIC OPraHU3MBI, TIOJydYe€HHE M MPUMEHEHHE. DKOJOTUUECKHE MPOOJIEeMBbI, CBSI3aHHBIE C
okcunom yriepona(lV); rumoresa rio0anbHOTO MOTETUICHUS KIMMaTa; MapHUKOBBIN A (deKT. YronapHas KHCIOTa U
e€ conu, UX (pu3nUecKue U XMMHUYECKUE CBOMCTBA, MOJydyeHHe U npuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIULIMHE, TIPOMBIIUIEHHOCTH U CEJIbCKOM XO03sICTBE

2.6

[lepBoHauanbHble MOHATUS OO0 OPraHUYECKUX BEUIECTBAaX KaK O COEOUHEHMSIX yriepojaa (MeTaH, 3TaH, JTUJICH,
alleTUJICH, 3TaHOJI, TJIMIEPHUH, YKCYcHas Kuciota). Mx coctaB u xumuueckoe crpoenue. [lonstue o Ouonornuecku
BAXKHBIX BEIECTBAX: >KHMpax, Oeikax, YrieBoJax — M HUX POJIM B KU3HU 4YelloBeKa. MarepuaibHOE eIWHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COCTUHEHHIA

2.7

Kpemuuii, ero ¢pusnyeckre 1 XMMHUYECKHE CBOMCTBA, MOTydyeHue U nmpuMeHeHune. CoeJMHeHUs] KPEMHHUSI B TIPUPOJIE.
O6mue npexacraBneHus: 06 okcune kpeMuusa(IV) u kpemuueBoil kuciaore. CUIUKATHI, UX HUCIOJIb30BaHUE B OBITY,
MEIHIIMHE, MPOMBIIIJICHHOCTH. BaxkHeliline CTpOUTENbHbIE MaTepHallbl: KEpaMHKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [1pobnemMbl 6€30MacHOT0 UCTIOIB30BAaHUS CTPOUTENBHBIX MATEPUAIOB B IOBCEIHEBHOM JKU3HU

2.8

XHUMHUYECKUMN OKCIICPUMCHT: H3YYCHUC 06pa3u013 HCOPraHUYCCKUX BCIICCTB, CBOMCTB COJITHOM KHUCJIOTBI,
NPOBCACHUC KaUCCTBCHHBIX peaKI_II/Iﬁ Ha XJIOpHUI-HOHBI U Ha6J'IIOILeHI/Ie IMPpU3HAKOB HUX IIPOTCKAHU, OIIbITHI,
OTpaAXKaroIue (I)I/I3I/I‘-ICCKI/IC U XHMHUYECKHE CBOMCTBA TaJIOTEHOB M HMX COCAUHCHHUH (BOSMO)KHO HCIIOJIb30BAHUC




BUJICOMATEPHAJIOB); O3HAKOMJICHHE ¢ 00pa3amMu XJIOPHIOB (TaJOreHU/I0B); 03HAKOMIICHHE C 00pa3laMu cepbl U e&
COCMHEHUSMH (BO3MOKHO HCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB); HAOIIOEHUE Mpoliecca OOyrIMBaHMs caxapa IoJ]
NeMCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUYEHHE XUMUYECKMX CBOMCTB pa30aBI€HHON CEpHON KUCIIOTHI,
MIPOBEICHNE KaYeCTBEHHOW PEakUuu Ha Cyab(paT-uoH W HAOIIOJCHUE NMpHU3HaKa € MPOTEKaHHs; 03HAKOMIICHHE C
(dbu3uYecKUMU CBOMCTBaMU a3oTa, Gocdopa U UX COEAUHEHUN (BO3ZMOXKHO HCIIOJIb30BAHHE BHIEOMATEPHUAIIOB),
obOpasmnamMu a3oTHBIX U (GOCPOPHBIX YAOOpPEHUH; MOJIydYeHUEe, COOMpaHHUe, PAcClOo3HABAaHHE M M3YYECHHE CBOICTB
aMMHaKa; MPOBEJCHHE KAYECTBEHHBIX peaklUuid Ha HMOH aMMOHMS U (Goc]aT-HOH U U3yYEHUE TPU3HAKOB HX
MPOTEKAHUSI, B3aUMOJEHCTBHE KOHLEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbI0 (BO3MOKHO MHCIIOJIb30BaHHE
BHJIEOMATEPHUANIOB); U3YUYE€HHE MOJIEed KPUCTAJUIMYECKUX PEIETOK anmasa, rpadura, QyiiepeHa; 03HaKOMIIEHUE C
MIPOLIECCOM aJCOPOLIMN PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM IPOTUBOTra3a; MOJydeHHE,
coOupaHue, pacro3HaBaHUE M HU3YyYEHUE CBOWMCTB YIJIEKHCIOTO ra3a; MpOBEJCHHE KAayeCTBEHHBIX pPEaKInil Ha
KapOOHAaT- M CWJIMKAT-MOHBl M M3y4eHHE MPU3HAKOB MX MPOTEKaHUsS; O3HAKOMJIEHHE C MPOAYKIHEH CHIMKAaTHOMN

IMPOMBIINIJIICHHOCTH; pECIICHNUE SKCIICPUMCHTAJIBHBIX 3a/ia4d I10 TEMC «BaxHele HeMeTaIbl 1 HX COCAUHCHMUA

3 MerTauiel ¥ UX COSAMHEHUS
OOmiasi XapaKTepHCTUKAa XMUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHWU WX MOJIOKeHUs: B [lepuommueckoi
3.1 cucremMe xumuueckux snemeHToB J[.M. MenneneeBa u crpoeHusi atomoB. CTpoeHHe MeTauioB. MeTayummdyeckast
CBSI3b U METAJUTUYECKAs KPUCTAILTHYECKAs PEIIETKA. DICKTPOXUMHUECKUI PsiT HATIPSHKECHUH METaJIOB
dusnyueckue ¥ XUMHUYECKHE CBOWCTBA MeTawioB. OOIIHMe crocoObl MOJy4eHUs: MeTauioB. [loHsATHE O KOppo3uu
3.2 METaJJIOB, OCHOBHBIE CIOCOOBI 3aIIMTHl UX OT Kopposuu. CrutaBel (CTajab, YyTryH, JOPATIOMUHUN, OpOH3a) M HUX
MPUMEHEHHE B OBITY U TPOMBIIIUICHHOCTH
[lenounbie MeTaUIBL: TOJI0KEeHUE B [leproauueckoii cucreMe xumuieckux neMmenToB J[.1. MenpeneeBa; ctpocHue
3.3 WX aTOMOB; HaxoJeHue B npupojae. Ousnueckue u XMMUYECKUE CBOMCTBA (Ha MpuMepe HAaTpusl U Kamus). OKcubl
Y THAPOKCHJIBI HATpHs U Kanusl. [[pruMeHeHune menoyHbIX METalIOB U UX COCTUHEHHM
34 [IlenoyHO3eMeNbHBIE METAJUTBI MAarHUHM U KaJNbIIMiA: TIoJoKeHue B [lepuoaudeckoii cucreMe XMMHUECKUX dJIEMEHTOB

I[I/I MeH,Z[eJ'IeeBa; CTPOCHUC UX aTOMOB; HAXOXKJICHUC B IIPUPOAC. duznyeckue U XUMHYSCKHE CBOMCTBA MarHus U




KajplMs. Baxuelmme coequaenus KambIus (OKCHI, THAPOKCU, coii). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHeHUs

3.5

Amomunnii: nosioxkenne B Ilepuoauueckoid cucreme xuMmuueckux sneMeHToB /.M. MenpaeneeBa; ctpoeHue aTroma;
HaxoXXJeHue B mnpupoje. Pusmueckue M XUMHUYECKHE CBOWMCTBA aTOMHHUA. AMQOTEpHBbIE CBOWCTBA OKCHJA U
FI/II[pOKCI/II[a AJTFOMUHU A

3.6

Kenezo: nmonoxenue B Ilepuomumueckoit cucremMe xumuueckux anemeHToB (.M. MenneneeBa; cTpoeHHe aroma;
HaxoXxaeHue B npupoje. dusnueckue U XMMUYECKHUe CBOMCTBa xkene3a. OKCHabl, THAPOKCH Bl U conu xene3a(ll) u
xene3a(lll), ux coctas, cBOMCTBA U MOJTyYeHHE

3.7

XUMUYECKUHN 3KCIIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3laMH METaUIOB M CIUJIaBOB, UX (PU3MYECKUMM CBOICTBaMU;
W3yYeHHE pEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHUS OKCHUIA KAIBIHS U HATPUS C BOJIOW (BO3MOXKHO HCITOJIb30BAHHE BHICOMATEPUAIIOB); UCCIICIOBAHHE
CBOMCTB KECTKOW BOJBI; TIpoIlecca TOPEHUS XKele3a B KUCIOpoJie (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB);
MPHU3HAKOB TPOTEKAaHUS KAUYECTBEHHBIX PEaKIMi Ha HMOHBI (MarHus, KaJbIUs, aIIOMUHUS, IUHKa, xkene3a(ll) u
xenesa(lll), memu(Il); HaGmrogeHre W omHMCcaHWE TPOLIECCOB OKpAIIMBAHHS IUIAMEHU WOHAMH HATPHUS, Kalus M
KaJblusg (BO3MOXKHO HCIOJB30BAHWE BHJICOMATEPUANIOB); HCCIEIOBAaHHE aMQPOTEPHBIX CBOMCTB THIPOKCHIA
ATIOMUHUST M THIPOKCHIA IIMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «BakHeWrwme MeTamibl U HX
COCIIMHCHUS

XUMUS U OKpy>Karolias cpeaa

4.1

Hosrie MaT€puajibl U TEXHOJOTHH. BeH_IeCTBa U MaTcpualibl B HOBCGHHCBHOP'I JKM3HU YelloBeKa. XHMHUS U 3A0POBLE.
be3omacHoe ncnonp30BaHue BENIECTB U XUMUYECKUX peaKHI/Iﬁ B 6BITy. HepBa;I ImoMouib ITPpH XUMHUYCCKUX OKOI'aX U
OTpaBJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW T'PaMOTHOCTH. XHUMHUECKOoe 3arpsi3HeHue okpyxaromend cpenbl IIJIK. Poap xumum B
pElIeHUH SKOJOTHYecKux mpodnemM. [IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojb, MPUPOIHBINA ra3, HeTh),
MPOIYKTHI UX IEpepabOTKU, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XHUMHUYECKUUN OKCIICPUMCHT:. U3YYCHHUC 06pa3u0B MaTCpuaJioB (CTGKJ’IO, CIIJIaBbl MCTAJJIOB, ITIOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSAEMBIE HA OI'D 110 XUMUWM TPEEOBAHMUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHUS

IIposepsiemble TPeOGOBaHUsI K MPEAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TO3HABAa€MOCTHU SBJICHUH MPHUPOJAbI, TOHUMaHWE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHUYECKOMU
HayKH Kak 00JacTh COBPEMEHHOI0 €CTeCTBO3HAHUS, KOMIIOHEHTa 00IIEeH KyJIbTypbl U MPAaKTUYECKON
JeSITEIbHOCTH YeJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIECTBAa; MOHMMAaHUE MeCTa XUMHH Cpeau
JPYTUX €CTECTBEHHBIX HayK

1.2

0 HAY4YHBIX METOAAaxX IIO3HAHHA, B TOM YHCIIC OKCICPHUMCECHTAJIBHBIX W TCOPETHYCCKHUX MCTOIAax
HUCCICA0BaHUsA BCIICCTB W H3YUYCHUSA XHMHYCCKHUX peaKm/Iﬁ; YMCHHUE HCII0Jb30BaTh MOJCIN IJIA
00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cbepax npodheCCHOHATBHOW JCIATEILHOCTH, CBSA3aHHBIX C XHMHEH W  COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSAX XHMHYECKOW HAyKH, YTO IMO3BOJIAT OOYYaIOIUMCS
paccMaTpuBaTh XMMHIO Kak cdepy cBoei Oymaymied mpodecCHOHATBHOW JIEATSIBHOCTH M CJIeNaTh
OCO3HAHHBII BBIOOP XMMHH Kak MPOQHIBHOTO IpeaMeTa IMPH Iepexojie Ha YPOBEHb CPEIHETO
o01ero o6pa3oBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH H YMCHHUC NPUMCHATHL CHUCTCMY XHUMHUYCCKUX 3HaHI/II71,
KOTOpasA BKIKOYACT:

2.1

Ba)KHEHMIIINE XMMHUUYECKHE MOHSITHUS: XUMHYCCKHI 9JICMCHT, aTOM, MOIJICKYJIa, BCHICCTBO, IIPOCTOC U
CJIOKHOC BCHICCTBO, OAHOPOAHAA U HCOAHOPOAHAA CMCCh, OTHOCHUTCJIbHBIC ATOMHAA U MOJICKYJIApHAA
MacCcCbl, KOJMYECTBO BEIICCTBA, MOJIb, MOJISIpHAA Macca, MOJ'IHpHBIfI O6’béM, OKCH, KHCIIOTa,
OCHOBAaHHE, COJIb (cpeanm), XUMHYCCKasA peakluAa, pCakKiuu COCAUHCHUA, PCAKIHUU PaA3JIOKCHUA,
pCakiuu 3aMCHICHUA, PCAKINUN O6MeHa, TEIJIOBOM B(I)(I)eKT pCakuru, 5K30- U SHAOTCPMHUYCCKUC




peakiuu, pacTBOp, MaccoBas J0JiI XHMHUYECKOrO 3JIEMEHTa B COEIUHEHUHM, MaccoBas [0l H
IPOLICHTHAs! KOHILIEHTPALMs BEIIECTBA B PAacTBOpPE, AP0 aTOMa, 3JIEKTPOHHBIM CJIOW aroma, aTOMHas
opburanb, paguyc  aToMa,  BAJEHTHOCTb, CTENEHb  OKUCJIECHUS, XUMHYECKas  CBS3b,
NIEKTPOOTPULIATEIbHOCTh, IHOJSIpHAS M HENOJSpHas KOBAJIEHTHAas CBA3b, MOHHAs  CBS3b,
METaJUTMYECKasi CBSI3b, KpUCTANINYECKAs PElIETKa (aTOMHasl, MOHHAs, MeTaJUTMYecKasi, MOJIEKYJIsipHas),
WOH, KAaTUOH, AHMOH, D3JEKTPOJUT M HEIIEKTPOJIMT, AJIEKTPOJIUTHYECKAs IUCCOLMALIUS, DPEaKLIUU
MOHHOTO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, OKUCIUTENb U BOCCTAaHOBUTEIIb,
OKHCIJIEHHE U BOCCTAHOBJIEHHE, AJIEKTPOJIM3, XUMHUECKOE paBHOBECHE, 0OpaTHMble U HeoOpaTuMble

peaKIuu, CKOPOCTh XUMUYECKON peakinu, karanuzatop, [IJIK, koppo3ust MeTaJioB, CIuiaBbl

OCHOBOIIOJIAralolMe 3aKOHbl XWMHUHU: 3aKOH COXPaHEHUs MaccChl, nepuoanueckui 3akon J[.H.

22 MenperneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaipo
2.3 TEOPUH XHUMHUHU: aTOMHO-MOJICKYIISIPHASI TEOPHSI, TECOPHS AIMEKTPOITUTUICCKON TUCCOUAIINN
3 Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH
YMEHHUE TPABWIBHO MCIOJIh30BATh M3yYCHHBIC BEIIECTBA M MaTEpUANbl (B TOM YHCIIE MUHEpPAIbHBIC
yIoOpeHusi, METaJUTBl M CIUIaBBI, MTPOAYKTHI MepepabOTKH MPUPOJHBIX UCTOYHUKOB YIIIEBOJOPOIOB
3.1 (yrns, mpupomHoTo Trasza, HedTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha MPOU3BOJCTBE M TOHMMaHHUE
3HA4YCHUS KHUPOB, OCIIKOB, YIIICBOJOB /ISl OpraHM3Ma 4YejIOoBeKa; YMEHHUE MPOTHO3HPOBAThH BIHSHUE
BEIIECTB ¥ XMMHYECKHX IPOIIECCOB HA OPraHU3M YEJIOBEKA M OKPYKAIOIIYIO PHUPOIHYIO CPEIY
3.2 YMEHUE HHTETPUPOBATh XMMUYCCKHE 3HAHUS CO 3HAHUSAMU JPYTUX YUCOHBIX IPEIMETOB
3.3 HAJIMYKE OIBITA PAOOTHI C PAa3TMYHBIMUA HCTOYHHUKAMH WH(POPMAILIUHU 110 XUMHUHU (HAyYHAs U HAYy4HO-
' HOIYJISIPHAS JINTEPATYypa, CIIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
3.4 yMEHUE OOBEKTHBHO OIICHMBATh MH(OPMAIUIO O BEIIECTBAX, MX IMPEBPAICHUSIX U MPAKTHYECKOM
' NPUMEHEHUU U YMEHHE UCTIOIh30BaTh €€ I pelIeHus] yaeOHO-T03HABATENbHBIX 3a/1a4
4 Brnagenue ocHoBaMU MOHATUHHOTO ammapaTa ¥ CUMBOJUYECKOTO SI3bIKa XUMHUHU JUIS COCTABJICHUS

(I)OpMy.]'I HCOPraHMYCCKUX BCHICCTB, ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ; OCHOBaMH XHMHYECKOH




HomeHknarypbl (IUPAC u TpuBHaiibHOIN)

VYMenue OOBICHATH CBS3b IIOJIOKEHHUS JJIEMEHTa B Hepnonnqecxoﬁ CUCTEME C YHCIOBBIMH

XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB XMUMUUYCCKHUX 3JICMCHTOB (COCTaB " 3apiaa aapa, O6HICC YUCJIO

> AJIEKTPOHOB), pacIpeAeICHUEM 3JICKTPOHOB IO JSHEPreTHYCCKHMM YPOBHSIM aTOMOB MEPBBIX TPEX
TIEPHUOJIOB, KAJTUS U KAJIBIIUS
[IpencraBieHre 0 MEPUOTUICCKON 3aBUCUMOCTHA CBOMCTB XMMHUYECKUX JJIEMEHTOB (paJHyC aTtoma,
6 JIEKTPOOTPHUIIATEIILHOCTD), TPOCTBIX W CJIOXHBIX BEIIECTB OT TIOJOXKCHHUS D3JIEMEHTOB B
[Tepromuveckoii cucteMe (B MalbIX MEPUOJAX M TIABHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOCHUS
atoma
7 Ymenue kinaccuuuupoBarh:
7.1 XUMHUYECKHE DIIEMEHTEI
7.2 HEOPraHMYECKHE BEIECTBA
7.3 XUMUYECKUE PEaKIIUN
8 YMeHue onpeaensrTh:
8.1 BaJICHTHOCTh M CTETICHb OKUCJICHUS! XUMHYECKHX JIEMEHTOB, 3aps]l HOHA
8.2 BHJT XUMUYCCKOH CBSI3U M THI KPUCTALTUYCCKON CTPYKTYPHI B COSTUHEHUSX
8.3 XapaKkTep Cpeiibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIb
9 YMeHHe XapakTepr30BaTh PU3NUECKUEC U XUMUYECKHUE CBOWCTBA:
o1 MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJAOPOA, Irpadut, ammas, KpeMHHH, a30T, docdop, cepa, XJIop,
' HATpUU, KT, MarHUi, KaJabIUi, aTFOMUHUI, KeNe30)
9.2 CIIOXHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX pAcTBOpPOB (BOJa, aMMHAK, XJIOPOBOIOPO/I,

CEpOBOAOPO, OKCUABI U THApOKcH bl MeTaioB [-IIA rpynn, amomunus, menu (II), nuHka, xenesa




(IT u 1), okcuaer yraepona (II u 1V), kpemuns (IV), azota u dochopa (III u V), cepsr (IV u VI),
CepHUCTAs1, CepHasi, A30THUCTAas, a30THAA, PochopHast, yrojbHasi, KDEeMHHEBAsI KUCIIOTA U X COJIN)

ITPOTrHO3UPOBATH U XaAPAKTCPU30BATH CBOICTBaA BCUICCTB B 3aBUCUMOCTU OT UX COCTaBa U CTPOCHMUS,

9.3 NPUMCHCHHUE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTH TPOTCKAHUS XUMHYCCKHX
MIPEBPAIEHUH B PA3IINIHBIX YCIOBUIX
10 YMeHue CoCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIHiA, B TOM YHUCIIC:
10.1 peakiii HFOHHOTO OOMeHa
10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIT
10.3 WUTFOCTPUPYIOIIMX XHMHUYECKUE CBONCTBA H3YICHHBIX KJIACCOB (TPYII) HEOPraHUICCKIX BEIICCTB
10.4 MTOATBEPIKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEXTy HUMH
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIF0 XMMHYECKOTO
' JJIEMEHTA B COCTMHCHUHT
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €ro Maccy, 00beM Ira3oB
114 10 YPaBHEHUSM XUMUYECKUX PEaKIMil 1 HAXOIUTh KOJIMYECTBO BELIECTBA, 00bEM U MaCCy peareHTOB
' WIH NIPOJIYKTOB PEaKIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4yHOTO TMO3HaHUS  (HAOMIOJEHHE, HW3MEpPEHHe, HKCIEPUMEHT,
12.1 MOJIETUPOBAaHUE) TPHU HM3YYCHUH BEIIECTB M XUMHUYECKUX SIBIICHUH; yMeHHe CHOpMyIupoBaTh
npoOiieMy U MPeAIOKUTh MYTH €€ pelieHus
122 Oe3omacHON pabOTBl ¢ XUMHUYECKHMMH BEIIECTBAMH, XHMHUYECKOW TOCyI0H U 1abopaToOpHBIM

00opynoBaHUEM




npaBUjaMH O€30MacHOr0 OOpalIeHUs C BEIIECTBAMH, HCIIOJIB3yeMBIMH B TIOBCEAHEBHOM >KU3HHU,
IpaBWJIaMU TNOBEAEHUS B LEIAX CcOEpexeHMs] 370pOBbsl U OKpYXKAIOUIEH NPUPOTHOU Cpepbl;

123 NMOHUMaHUE Bpena (OMAaCHOCTH) BO3JACUCTBUS HAa >KMBBIC OPraHUW3Mbl OMNPEICIEHHBIX BEIIECTB,
CHOCO6OB YMCHBIICHUSA U ITPEAOTBPAICHUSA UX BPEAHOT'O BO3HCﬁCTBHﬂ
13 Hannune MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHHUA MW OCYHICCTBIICHHA CICAYIOIIUX XUMHUYCCKUX
IKCIIEPUMEHTOB:
13 1 HU3Yy4YCHUEC W OIIMCAHUC (1)I/IBI/I‘~I€CKI/IX CBOHCTB BE€IICCTB, O3HAKOMJICHHEC C (1)I/ISI/I‘~I€CKI/IMI/I u
’ XUMHWYCCKUMHU SABJICHUAMM, OIIBITHI, MJUTFOCTPUPYIOIIHEC ITPU3HAKHU IMTPOTCKAHUA XUMHNYCCKHUX peaKHI/Iﬁ
13.2 M3y4deHue CrocoO0B pasziesieHus: cMecen
MOJTyYeHUE KUCIOPOJia M M3YYCHHE er0 CBOMCTB; TMOJYYCHHE BOJOPOJA U M3YUCHHE €r0 CBOMCTB;
13.3 MOJTyYeHUE VYIJICKUCIIOTO ra3a W HM3y4eHHE €ro CBOMCTB; IMOJIyUCHHE aMMHaKa W HM3y4eHHE ero
CBONCTB
13.4 MIPUTOTOBJIEHHUE PACTBOPOB C OTPEICIEHHON MacCCOBOM JI0JIel pacCTBOPEHHOTO BEIIECTBA
135 MPUMEHEHHE WHIUKATOpOB (JIakMyca, MeETWIOpaHxa © ¢eHonpTaIenHa) Ui ONpeaeTCHUs
' XapakTepa cpe/ibl B pacCTBOpax KUCIOT U LIeI0Yeit
UCCJIEIOBaHNE M OIMCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KIJIACCOB; H3YUCHHE
13.6 B3aUMOJICUCTBUS KHUCJOT C METaJUIaMH, OKCHIAMH METaJIOB, PacTBOPUMBIMH M HEPaCTBOPHUMBIMU
' OCHOBaHUSIMH, COJISIMM; IIOJy4YE€HHE HEpPACTBOPUMBIX OCHOBAHHil; BBITECHEHHE OJIHOTO MeTaijia
JPYTUM U3 pacTBOpa COJIH; HUccae0BaHre aM(pOTEPHBIX CBOWCTB THAPOKCHJIOB AIFOMUHUS U IIMHKA
pellleHne OSKCIEePUMEHTANbHBIX 3a7ady 1o TemaMm: «OCHOBHBIE KIAcChl HEOPraHMYEeCKHX
13.7 COeIMHEHUI; «DNEeKTPOIUTUYECKAs JUccouanusy; «BakHelne HeMeTallIbl U UX COSAUHECHUSD;
«Baxkneiilme MeTamibl U UX COSIUHEHUSD
13.8 XMUMHYECKHE SKCIIEPUMEHTHI, WLTIOCTPUPYIONINE MPU3HAKKU MPOTEKAHHS peaklnii HOHHOTO OOMEHa;

KaQYCCTBCHHBIC PCAKIMUHU Ha IPUCYTCTBYHOMIMEC B BOJHBIX PACTBOPAX HOHBI! XJIOPpUI-, 6p0MI/II[-,




noaua-, cynbdar-, docdar-, kapOboHAT-, CUIUKAT-AaHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHWUS,
MarHus, Kaubliys, alloMUHus, xenes3a (2+) u xkenesa (3+), meau (2+), LMHKa

YmMmenue:

141

MMPEACTABJIATh PE3YJIbTAThl SKCIICPUMCHTA B (1)0pM€ BBIBOJAOB, JOKa3aTCJIbCTB, I‘pa(i)I/IKOB u Ta6JII/IIl u

BBIABJIATD OMIIMPUYCCKUC 3aKOHOMCPHOCTH

14.2

YCTaHAaBJIMBATb CBA3W MCKAY PCAJILHO Ha6J'IIOI[a€MI>IMI/I XUMHUYCCKMMHU SBJICHHUAMU W IpoHecccaMu,

MIPOUCXOSIIIMMH B MAaKpO- U MUKPOMHUPE, OOBSICHATH IPUUYNHBI MHOTOOOPA3Hsl BEIIECTB

HEPEYEHDb 3JIEMEHTOB COJAEPKAHMUS, TIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE

10O XUMHUu
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 [TepBoHaYATBHBIE XUMUYCCKUE TTOHATHS

1.1 Yucteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMece

1.2 ATOMBI U MOJICKYJIBI. XUMHUYECKHUE 3JIeMEHTBI. CHMBOJIBI XHMUYECKHX 3JIEMEHTOB. [IpOCThIE M CIIOXKHBIC BEIICCTBA.

1.3 Xumuueckas popMyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX 371eMeHTOB. CTeleHb OKUCIICHUS

14 3aKOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOcuTenbHas aTtomHas Macca. OTHOCHTENbHAsh MOJEKYJSpHas Macca.
' MaccoBas 10711 XHMHUYECKOTO DJIEMEHTA B COEUHEHUH

15 KoaundectBo BemectBa. MoJjib. MouisspHast Macca. MoJIsipHBIE 00béM Tra30oB. B3auMOCBsSI3b KOJIMUYECTBA, MACChl M YHCIIa
' CTPYKTYPHBIX €IMHUII BEIICCTBA

16 Ou3nyecKkue M XUMHUYECKUE SIBICHHS. XUMUYecKas peakius U e€ MpHU3HaKu. 3aKOH COXpPaHEHHs] MacChl BEIECTB.
' XUMUYECKUE YPaBHEHHUS
2 [epuomuueckuii 3axoH u [leproanueckas cuctema xumudeckux >nemeHToB J{.M. MenneneeBa. CTpoeHne aToMOB




Ilepnognueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux snemeHToB (.M. Menneneesa. Ilepuoasl v rpymisl.

21 DU3NYECKUI CMBICI TOPSIKOBOTO HOMEPa, HOMEPOB TEPHO/Ia U TPYIIIBI AIIEMEHTA
99 Crpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTonel. DnexkTpoHbl. CTpoeHue 3JeKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
' 20 xumuueckux anemenToB [lepuoauueckoii cucrems! .M. Menneneesa
3aKOHOMEPHOCTH B M3MCHEHHH CBOWMCTB XMMHUYECKUX JJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, Kalusl, KaIbIUs (pamyca
2.3 aTOMOB, JJICKTPOOTPHUIATSILHOCTH, METAJUIMICCKIX ¥ HEMETAIUTMYCCKUX CBOWCTB) U X COCJIMHEHUN B COOTBETCTBUM C
MTOJIOKCHHUEM JJIEMEHTOB B [leprnomueckoit cucTeMe M CTPOCHHEM X aTOMOB
3 CrpoeHue BemecTBa
31 XuMmudeckas cBs3b. KoBasieHTHas (MOJISIpHAS M HETIOJISAPHAs) CBA3b. DIIEKTPOOTPUIIATEIIBHOCTh XUMHICCKUX IJICMEHTOB.
' HNonnas cBsa3b. MeTtamnnyeckas CBSI3b
3.2 TUnbel KpPUCTAUTMYECKUX PEMIETOK (aToMHas, WOHHAs, METa/UIM4YecKas), 3aBHCHMOCTh CBOWMCTB BEIIECTBA OT THIIA
' KPHUCTAJUIMYECKOM PEIIETKU U BUIA XUMUYECKOU CBSI3U
4 Baxkueiime npenctaBuTeM HEOpraHMUECKUX BemlecTs. HemeTamisl U ux coequHeHus. MeTanibl 1 UX COSAMHEHUS
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COEIMHEHUMN: OKCHIOB (CcoJeo0pasyromire: OCHOBHbIE, KUCIOTHBIE,
4.1 amdoTrepHbie) ©  HecoJieoOpasyromiue; OCHOBaHHMM  (MIEMOYM W HEPACTBOPUMBIE  OCHOBAHUS);  KHCIIOT
(KucnopoacoaepKamire u 0eCKUCIOPOIHbIE, OJTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KHCIIBIX)
4.2 Ouznyeckue U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB: BOJOPOJA, XJIOpa, KHUCIOpPOJa, Cephl, a30Ta,
dbocdopa, yriaepoaa, KpeMHHS
43 Ou3nyecKkue M XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB-METAIOB: JIUTUS, HATPUS, KaJMsi, MAarHus W KaJbLIUS,
' ATIOMHHHUS, JKene3a. DIEKTPOXUMHUYECKUN Pl HAMIPSKEHUN METaJIOB
44 Ou3nyecKkue U XUMHUYECKHME CBONCTBA BOJOPOAHBIX COCIMHEHHM HEMETaIOB: XJIOPOBOJOPOAA, CEPOBOJOPOJA,
' aMMHaKa
45 dusnyeckue W XUMHYECKHE CBOMcTBa okcuaoB HemerauioB: cepwl (IV, VI), azora(ll, IV, V), docdopa(lll, V),

yraepoga(ll, IV), kpemuusa(1V). IlonydeHue okcu0B HEMETAIOB




Xumuueckue cpoiictBa okcunoB: metawioB IA-IIIA rpymmn, munka, memu(ll) u xenesa(Il, II). Ilomyyenue oxcuaos

4.6
METaJJIOB
47 XUMHYECKHE CBOICTBA OCHOBAHUN W aM(OTEPHBIX T'MAPOKCUAOB (Ha IMpHUMEpPE T'MAPOKCHAOB ATIOMUHUS, Kele3a,
' nuHKa). [lonydenne ocHOBaHMA U aM(OTEPHBIX THAPOKCHIIOB
OO0mue XUMHYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOJTHOM, CEPOBOJOPOJHOM, CEPHHCTOW, CEpPHOM, a30THOM,
4.8 (dhochopHOii, KpeMHHEBOM, yroabHOU. OCOObIe XMMHUYECKHE CBONCTBA KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KHUCJIOT.
[Tony4yenue kuciaot
4.9 OO6mue XxuMHUIeCKHe CBOMCTBA cpenHux coJie. [lomydenne conei
4.10 [Tony4yenue, cobupanue, pacrmo3HaBaHHEe BOJOPO/Aa, KUCIOPOia, aMMHUaKa, YTJIEKHCIIOro raza B Jaboparopun
4.11 [Tonyuenue amMmmuaka, CEpHOM M a30THOW KHUCIIOT B TPOMBINUIEHHOCTH. O011I1e criocoObl NOTyYeHHs] METAJIIOB
4.12 ['enetrnueckas cBs3b MEXIY KJIacCaMU HEOPraHUYECKUX COEAUHEHUN
5 XUMHUYECKUE PEAKITUN
51 Knaccudukanuss XMMHUYECKHX peakiui MO pa3IMYHbIM MPU3HAKaM: IO YUCIY M COCTaBY YYacTBYIOIIMX B pPEaKIMH
' BEIIECTB, 110 TEIIOBOMY 3(PPeKTy, 0 U3MEHEHUIO CTENIEHEH OKUCICHUSI XUMUYECKIX JIEMEHTOB
5.9 TeroBoil 3ddexkT XUMHUYECKON peaklud, TEPMOXUMHUYECKHE ypaBHEHUS. OK30- U OSHIOTEPMHUYECKHUE DPEaKIIHH.
' TepMmoxumuyeckue ypaBHEHHS
5.3 OKHUCIUTENPHOBOCCTAHOBUTENIbHBIE — peakiuu. Oxucnurend U BoccraHoBUTeNnd. [Ipoueccel  OKuCHeHHUS U
' BOCCTaHOBJICHUS. DJIEKTPOHHBIN OaTaHC OKUCIUTETFHOBOCCTAHOBUTENBLHOM PEaKiuu
54 Teopus aneKTponuTUYECKON aucconranuu. KaTHOHbI, aHHOHBI. DIIEKTPOIUTHI U HEIIEKTPOIUThl. CUIIbHBIC U Clalble
' aneKTpoauThl. CTeTeHb JUCCOLUAIUN
55 Peakuuu wmoHHOro oOmeHa. YcioBHS TPOTEKAaHUS pEaKUUid HOHHOTO OOMEHa, TMOJHBbIE U COKpAll€HHbIE HOHHBIE
' ypaBHEHUS PEeaKIIHii
6 XUMUS U OKpYy>Karolas cpeaa




BeH.[eCTBa U Marcpuajibl B HOBCGIIHGBHOI;'I JKM3HHU 4YeJIoBeKa. be3omacHoe HCHoIb30BaHHE BCIICCTB U XUMHWYCCKHUX

61 peakumii B maboparopuu u ObITy. [lepBast mOMOIIb TPU XUMHUYECKHUX 0KOTAX U OTPABIICHHSIX
XUMHYECKOE 3arpsA3HEHHE OKpYXKarolled cpeibl (KUCIOTHbBIE JOXAM, 3arpsi3HEHUE IOYBBbI, BO3/yXa U BOJOEMOB),
6.2 cniocoObl ero mpenotBpamenus [Ipenensnas momycrumas koHunentpanus BemectB (I1JIK). Ponp xumum B pemenun
9KOJIOTUUYECKHUX TTPoOeM. Y CHIeHHe MapHUKOBOro ddexra, pazpyiieHne 030HOBOTO CIIOs
[Ipumenenue cepsl, a3ota, ¢pocdopa, yriepoaa, KpeMHHUSI U UX COCAUHEHUN B ObITY, MEAMIIMHE, POMBIIIIEHHOCTH U
6.3 CEeJIbCKOM XoO3siiicTBe. llpuMeHeHue MeTauioB W CIUIaBOB (CTalb, YYTYH, AIOpaIlOMUHUM, OpoH3a) B OBITY M
MIPOMBIIIJIEHHOCTH UX coenHeHu. [IoHsATHE 0 KOPpPO3UK METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH
6.4 [IpupoaHble UCTOYHUKHU YIIIEBOJOPOJIOB (Yrojb, MPUPOJIHBINA ra3, HEQTh), MPOAYKTHl UX NepepaboTku (OeH3MH), UX
POITb B OBITY ¥ IIPOMBIIIUIEHHOCTH
[lepBoHavanbHbIe MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COCJUHEHMSAX yriepoja (MeTaH, 3TaH, STUJIEH, alleTHJICH,
6.5 9TAHOJI, TJIMIIEPHUH, YKCYCHasl KUCII0Ta). [IoHsITHE 0 OMONOTMUYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, Oenkax, yriaeBojgax — U Ux
POJIM B 5KM3HU YeNIOBEKa
7 Pacuérsr:
7.1 1o GopMysIaM XUMHYECKUX COSTMHEHUI
7.2 Macchl (MacCoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM
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https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

