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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHMs COCTaBIICHA Ha
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTENbHOW MPOrpaMMbI
OCHOBHOTO 001ero obpazoBanus, npexacrasieHHbix B @PI'OC OO0, a Takke Ha OCHOBE
paboueii mporpaMMbl BOCIMTAHHA M C Y4ETOM KOHILEIIMH TIPENOJaBaHUsl y4eOHOTO
npenMera «XuMus» B o0OpasoBaTenbHbIX oprannzanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuM Ha€T MpEnCTaBlIeHHE O IENsAX, oOmmel cTpaTerun oOydeHwus,
BOCIIMTAHUS U Pa3BUTHS OOYYAIOUIMXCS CPEACTBAMH y4eOHOTO TpPEAMETa, YCTAHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKAHKE, TPEIYCMAaTPUBACT PACIIPEICIICHUE ero Mo KJIaccaM
U CTPYKTYpHpPOBaHHE II0 pa3leiiaM M TeMaM NpOoTpaMMbl TI0 XHMHH, OIPEIENsIeT
KOJIMYECTBEHHBIE ¥ KAYECTBEHHBIC XapaKTEPUCTUKU COJEPKAHUSA, PEKOMEHIYEeMYIO
MOCIIEIOBATEIILHOCTh M3YYCHUS! XUMHU C YYETOM MEXKIIPEAMETHBIX M BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTUKHU y4eOHOTO MpoIecca, BO3PACTHBIX 0COOCHHOCTEW 00yUarOIIMXCsl, OTPEIEISIET
BO3MOXHOCTH TpeAMETa JUIsl pealn3alii TpeOOBaHUU K pe3ysibTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHONM MpOorpaMMbl Ha YypPOBHE OCHOBHOTO o00Iero oOpa3oBaHMs, a TakKkKe
TpeOOBaHMI K pe3ynbTaTaM OOy4YeHHsl XMMHU Ha ypOBHE MeNed W3ydeHHUs MpeaMera u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABaTEJIbHOM JEATENIbHOCTH OOYyYaromerocss Mo OCBOCHHIO
y4e0HOTO COJepKaHUSI.

3HaHUE XUMUU CITY’KUT OCHOBOW JJisi (OPMUPOBAHUS MUPOBO33pEHHS 00yUaromerocs,
€ro MPECTAaBICHUI 0 MaTepPUAITEHOM €IMHCTBE MHpPA, BXHYIO POJIb UTPAIOT (GOPMHUpYEMBbIE
XAMHUEH TIPEICTaBICHUS] O B3aMMOINPEBPANICHUSX DHEPTUH M 00 DBOJIOIMU BEIIESCTB B
MPHUPOJIE, O MYTSAX PEemeHHs TI00ATBHBIX MPOOIeM YCTOMYNBOTO pa3BUTHS YeJIOBEYECTBA —
CBIPbEBOM, OSHEPreTHYECKOM, TMHIEBOM W DKOJOTHYECKOW Oe3omacHOCTH, MpolaemM
3/IpaBOOXPAHEHUSL.

N3ydenue xumuu:

CHOCOOCTBYET peaqu3allid BO3MOXHOCTEH [UIsi camMopa3BUTUSL U (OPMHUPOBAHUS
KYJIBbTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJd B (GOpPMUpPOBAHHWE MBIIUIEHUA W TBOPYECKHX CIOCOOHOCTEH
o0yuaronuxcs, HaBbIKOB UX CAaMOCTOSATEIbHON YyUeOHOU IS TEIIbHOCTH, SKCIIEPUMEHTAIBHBIX
U HCCIEOBAaTEIbCKUX YMEHHI, HEOOXOOUMBIX KaK B IIOBCEIHEBHOH >XH3HH, TaK U B
npodeccruoHalbHOM 1eATEIbHOCTH;

3HAKOMHUT CO CHEUM(PHUKON HAy4YHOTO MBIIUICHHS], 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIJ]a HA EIMHCTBO MPHUPOJAbI U UEJIOBEKa, SBJSETCS OTBETCTBEHHBIM JTalioM B
(hOopMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0yYarOIINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TMPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B JKOJOTHYECKOE OOpa3oBaHUE
00yJaronmxcs.

JlanHble HAMpaBJIeHUs B O0y4EeHUH XUMUU 00ECTIeUMBAIOTCS crieln(UKon coaeprkanus
y4eOHOro MpeaMera, KOTOPBIN SBISIETCS IMEJarornyeckd aJalTHPOBAHHBIM OTPaKEHUEM
0a30BOi HAYKU XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I11€T0 00pa30BaHMsI OPUESHTHUPOBAH HA OCBOCHHE
00y4aromuMHUCs CUCTEMBbI IEPBOHAYAIIBHBIX MOHATHIH XMMHH, OCHOB HEOPraHUYECKONH XUMUHU
1 HEKOTOPBIX OT/IEJIbHBIX 3HAUUMBIX MOHITUN OPraHMYECKOW XUMHUU.

CtpykTypa coaepkaHusl IPOTrpaMMBbI 110 XUMHUH ¢(hOPMUPOBAHA HA OCHOBE CUCTEMHOTO
nosaxoaa K e€ usydenuto. CozepkaHue CKIaIbIBa€TCsl U3 CUCTEMbI MOHATHH O XMMHUYECKOM
9JIEMEHTE M BELIECTBE M CUCTEMbl MOHATHH O XUMHUYecKo peakunu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPraHM30BaHBI M0 NMPHUHLHUIY MOCIEI0BATEIbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akoHa JI. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUHU;



— YYEHMSI O CTPOCHUM aTOMa U XUMUYECKON CBSA3H;

— MPEICTaBICHUH 00 NEKTPOIUTHUECKON AUCCOLMAIMH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE AMIMPUYECKH IOJYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHA K JAPYrOMYy,
BBITIONTHSAS (PyHKIMK OOBSICHEHUSI M MPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS M BO3MOKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHne mporpamMMbl MO XUMHH CHOCOOCTBYeT (DOPMHUPOBAHHMIO TPEACTABICHUS O
XMMHUYECKOM COCTaBJIAIOIIEH HAaydHOM KapTHHBI MUpa B JIOTMKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHMS K HAyYHOMY 3HaHHUIO M METOJaM IO03HaHUs B Hayke. M3yueHue
XMUMHMH TPOUCXOJUT C NPUBJICUYEHUEM 3HAHUM U3 PaHEE W3YYEHHBIX Y4EOHBIX MPEAMETOB:
«Oxpyxaromuit Mupy», «bronorus. 5—7 knacce» u «®duszuka. 7 Kmace».

[Ipu n3ydyeHnn XUMUHU MPOUCXOTUT (GOPMUPOBAHNE 3HAHUI OCHOB XMMHUYECKOM HayKH
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOMN JESITEIbHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYIbTYpbl. 3ajadya ydyeOHOTO IpeIMeTa COCTOUT B
(hOopMHUPOBAHUM CUCTEMBI XMMHUYECKUX 3HAHUM — Ba)KHEUIINX (PaKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX TIOJIOKEHUM, JOCTYIMHBIX OO0O0OIEHU MHPOBO33PEHUYECKOTO XapaKTepa,
s3plKa HAyKW, B MPHOOIIEHWH K HAY4YHBIM METOJIaM IO3HAHUS NPU W3YYEHUU BEILECTB U
XUMUYECKUX peakiuii, B (OPMUpPOBAHMM M PA3BUTHH I[TO3HABATEIBHBIX YMEHUH W HX
MPUMEHEHUH B Y4eOHO-TIO3HABAaTEIbHOM U Yy4eOHO-HCCIEA0BATEIbCKON NeSTEIbHOCTH,
OCBOEHHUU MpaBUJI 0€30MaCHOTO 0OpaIeHHsl ¢ BEIECTBAMU B TOBCEHEBHOMN JKU3HH.

[Ipn u3yyeHun XUMHHM Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHUsl Ba)XKHOE 3HAUECHUE
MPUOOPENH TaKUe 1eH, KakK:

—  (dopMmHpoBaHHE  MHTEJUIEKTYaJIbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHHOMY MPHUHATHIO PEHICHHM, CIOCOOHOM
a/IaliTUPOBATHCSI K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

— HANpaBJICHHOCTh OOYYEHMsI Ha CHUCTEMATHYECKOE MPHOOIICHHUE OO0YJarOUIUXCs K
CaMOCTOSITEJIbHOM ~ MMO3HABATEIbHOM  NIEATENBHOCTH, HAydyHbIM METOJIaM  [IO3HaHUf,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecrmeyeHue yCIOBHH, CIMOCOOCTBYIONIUX MPHOOPETECHUIO OOYUYAIOIIMMUCS OIbITa
pa3zHoo0pa3HOM AeATeIbHOCTH, MO3HAHUS U CAMOMO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[I1), UMEIOIINX YHUBEPCAIIbHOE 3HAYCHHE I PA3JIMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue o61el QyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B
TOM 4YHUCIIE YMEHHIl OOBACHATH M OILICHUBATH SIBJICHUS OKPYXKAIOUIETO MHpA, HCIHOJb3Ys
3HAHUS U OTBIT, OJYYCHHbIE TPU U3YUCHUU XUMUH, IPUMEHATh UX MIPH PEIICHUU MPOoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHLHOCTH;

— ¢opMupoBaHnue y OOy4arOMMXCS T'yMaHUCTUYECKUX OTHOUICHWM, MOHUMAHMUS
LEHHOCTH XUMUYECKUX 3HAHUU JUTsl BIPAOOTKHU SKOJIOTMUYECKHU 11e1eCO00pa3HOro MOBEACHUS
B OBITY U TPYIOBOH NEATEIBHOCTH B LIENSAX COXPAHEHMsI CBOETO 3JI0POBbS M OKpYKarolei
MIPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBalMd K OOy4YeHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOCHHS OOIEYETIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPOGWUIIS U HATTPABJICHHOCTH JallbHEHIIIEr0 00y4eHu 1.

OO11ee yncao yacoB, OTBEAEHHBIX JUI U3YYCHHs] XUMHH HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi, coctaBisier 136 yacos: B 8 kiacce — 68 vacos (2 vaca B Heneno), B 9 kimacce —
68 4acoB (2 yaca B HEZEI0).



COJEPKAHUE OBYYEHMUSA

8 KJIACC

IlepBoHaYa/IbHBbIE XUMUYECKHUE IOHATHUS

[Ipenmer xumuu. Ponp XMMUM B JKU3HHM 4YelOBEKa. XUMHS B cUCTeME Hayk. Tena u
BemiecTBa. Du3nyUecKre CBOWCTBAa BEIIECTB. ArperatHoe coctosiHue BemiecTB. [lonsTue o
METOJ1aX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKUE 3JeMeHThl. CUMBOJBI XUMHUUYECKHX 3JIEMEHTOB.
[IpocThie U ciOkKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckass ¢opmysa. BaleHTHOCTh aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass aroMHas wmacca. OTHOCUTENbHAs
MOJIEKyJIsIpHas Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COSTUHEHUU.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anmMocBsA3b KOJIMYECTBA, MACCHI U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tsl mo opMysiaM XUMHUUECKUX COSTMHEHUH.

Ousznyeckue U XUMUYECKUE SIBJICHHUS. XUMHYECKas peakius U e€ MPU3HAKU. 3aKOH
COXpaHEHHUsT MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUsA. Kiaccuduxamus XUMHUYECKUX
peakiuii (CoeTMHeHNs, Pa3I0KEHUs, 3aMeIIeHHs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW TOCYI0H, TpaBuiIaMu paboThI B TaOOpaTOpuu U puEMamu
oOpareHus ¢ JabopaTOpHBIM 000PYIOBaHUEM, U3YUYCHHE M ONMHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOmoeHne (HU3NUeCKuX (TIJIaBJICHUE BOCKA, TasHHUE
JbJIa, pACTHPAHHUE caxapa B CTYIKe, KHTIEHWE W KOH/ICHCAIIHS BOJbI) U XUMUYECKUX (TOpEeHne
CBEUH, MPOKAJTWBAHHE METHOUN IMPOBOJIOKU, B3aMMOJICHCTBUE Meja C KUCIOTOW) SIBICHHM,
HaOMIOJIeHNEe W OMNHCAaHWE TMPU3HAKOB MPOTEKAaHUS XUMHUYECKHX peakuuid (pasiokeHue
caxapa, B3aUMOJICHCTBUE CEpHOW KHUCIOTHI C XJIOPUIOM Oapus, pas3lio’KeHHE TUIPOKCHIA
menu (II) mpu HarpeBanuwm, B3aumoelicTBHE keje3a ¢ pactBopoM cosu meau (1), nsydenue
CrocoOOB pa3feNieHus] cMecel: C TMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BbINAPUBAHUE,
TUCTUIUISIIMS, XpoMarorpadusi, IpoBEACHUE OYHCTKH MOBApEHHOW CONH, HAOMIOJEHUE U
ONMCAHUE PE3YJIbTATOB MPOBEICHHUS OMNbITA, NIUIFOCTPUPYIOLIErO 3aKOH COXPAHEHUS MAcCChl,
CO37[aHKe MOJIee MOJIEeKYI (IIapOCTEPKHEBBIX).

BaxHeiilmue npeacTaBuTe M HEOPraHUYEeCKHUX BellecTB

Bosngyx — cmeck razos. CocraB Bo3ayxa. Kucinopoa — 371€MEHT U POCTOE BEIIECTBO.
Haxoxpaenue kuciaopona B mpupone, (usnueckue U XUMUYECKHE CBOMCTBa (peakiuu
ropenusi). Okcunsl. [lpumenenune kucnopona. CrocoObl TOMy4EeHUS KUCIOpoJa B
naboparopur W mpombliuieHHOCTH. KpyroBopor kucinopoga B mpupoae. O3oH —
AIJIOTPOTIHAS MOAU(UKAIUSA KUCIOPOIa.

TemnoBoit 3¢ ekt XUMHUYECKON peakiuu, TEePMOXUMHUYECKHE YpaBHEHHUS, JK30- H
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: Yrojb W METaH. 3arpsA3HEHUE BO3/yXa, YCHICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — snemMeHT M mpocroe BemecTBo. Haxoxkzaenue Bogopoda B HIpHUPOAE,
¢buznueckue U XuMUYeCKHe CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MoayyeHus. Kucnorsl u conu.

MousipHbiii 00BEM razoB. PacuéTsl 0 XUMHYECKUM ypaBHEHHUSM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklneHHble U
HEHACBIIIEHHbIE pacTBOphl. PacTBOpMMOCTH BellecTB B BojA€. MaccoBasi J0Jsl BELIECTBA B
pactBope. XUMHUECKHE CBOWMCTBA BOJbl. OcHOBaHUs. Posib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot BoJibl B mpupoje. 3arpsa3HeHue MpUpOIHbIX BoJ. OXpaHa U OUYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neoprannyeckux coeauHenuit. Okcunpl. Knaccuduxamnuss oKCHUaoB:
cojeoOpasyrone (OCHOBHBbIE, KHUCIOTHbIe, aMQOTEpHblE) M  HECcoJeoOpasyrolIue.
Howmenknarypa oxcuaoB. dusnueckue M XuUMHUUECKHE CBOMCTBa OKcuIOB. [lomydueHue
OKCHJIOB.



OcnoBanus. Knaccudukanusi ocHOBaHWM: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL
Homenknarypa ocHoBaHui. @u3n4yecKue U XUMHUUYECKHE CBOMCTBA OCHOBaHMU. [lomydeHue
OCHOBaHUM.

Kucnorel. Knaccudukanuss xucnor. Homenknmatypa kucinor. @Dusnueckue u
XUMHYECKUE cBOMcTBa KHUCIOT. Psg akrtuBHoctu metayuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Conu. Homenknarypa cosieil. @usndeckue 1 XuMuueckre cBoiicta coseil. [lonyuenue
COJIEH.

I'enernueckas cBsi3b MEXY KJlacCaMU HEOPTAHUYECKUX COECTMHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpeeNieHue COJEepkKaHUs KUCIOpoJa B BO3JyXe, IOJy4YEeHHE,
coOupaHue, paclio3HaBaHuE U W3Y4YE€HUE CBOICTB KHCIOpOJa, HAOIIOAEHNE B3aUMOEHCTBUS
BEIIECTB C KHUCIOPOJOM M YCIIOBHS BO3HHMKHOBEHHUS U TMpEKpalleHHus ropeHus (Imoxkapa),
O3HaKOMJIEHHE ¢ OoOpa3lamMHl OKCHUJOB M ONHCAaHHWE WX CBOWCTB, NOJy4YeHHE, coOMpaHUe,
pacrno3HaBaHHe M H3Y4YE€HHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJIEHCTBHE BOJOpOJA C
okcuaoM Meau (II) (BO3MOXKHO MCIIONIB30BAaHME BHAEOMATEpUAIOB), HaO0IeHHE 00pa3lioB
BEIIECTB KOJIMYECTBOM | MOJIb, HUCClIeZJOBaHHE OCOOEHHOCTEH pacTBOPEHMs BEILECTB C
Pa3IMYHON pAaCTBOPUMOCTBHIO, TPUTOTOBJIIEHUE PACTBOPOB C ONMPEACIEHHON MAaCCOBOM A0JIEH
PacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbl C MeTaUlaMHU (HATPHUEM M KaJbIUEM)
(BO3MOXHO HCIIOJIb30BAaHWE BHUACOMATEPUAJIOB), MCCIIEIOBaHUE OOpa3lloB HEOPraHHMYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOMIO/IEHNE U3MEHEHUSI OKPACKH MHJIUKATOPOB B PACTBOPAxX
KHCJIOT W IIeiouel, m3ydeHne B3ammojencTBus okcuma memu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJOT C MeTajlylaMH, peakUuid HeHTpaidu3aluu, MOJIy4eHHE HEepacTBOPUMBIX
OCHOBAHMUM, BBITECHEHHWE OJHOIO MeETajyla JpPYyruM M3 pacTBOpa COJIM, pEIICHHE
9KCIIEpUMEHTAIIBHBIX 33a4 110 TeMe «BakHelme Ki1accsl HEOPraHMYECKUX COEAMHEHUIN.

Ilepuoguyeckuii 3akoH u [lepuoguyeckasi cucrema XuMudeckux 3jaemenTon 1. U.
Menpaeieena. Crtpoenne aTOMOB. Xumuueckast CBA3b. OKHCINTEILHO-
BOCCTAHOBHMTEJIbHbIEC PeaAKIHMH

[lepBpie MOMBITKH KIACCUPUKAUU XUMHUYECKUX 31eMeHTOB. [loHsrtue o rpymnmax
CXOJHBIX DJIEMEHTOB (IEJOYHbIE U IIEIOYHO3EMEIbHbIE METAIlIbl, TaJIOT€Hbl, UHEPTHHIC
ras3bl). DJIEMEHTHI, KOTOpbIE 00pazytoT aMmpOTepHbIE OKCUbI U TUIPOKCUIDI.

[lepnognueckuit 3akoH. Ilepmoanueckas cucremMa xumudeckux sneMmentros JI. .
MenneneeBa. Kopotkonepuoanast u jummHHonepuoaHas Gopmsl Ilepuonnyeckoil crucTeMbl
xumuueckux snemeHtoB [[. M. MengeneeBa. Ilepuoast u rpynnbl. DU3MUECKUd CMBICTT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U FPYIIIBI JJIEMEHTA.

Crpoenne artomoB. CoctaB atomHbIX sjaep. M3otombl. OnekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000J04YeK aTOMOB TepBbiXx 20 xumuueckux siemeHToB [lepuommueckoit
cuctemsl JI. 1. MenneneeBa. XapakTepucTuka XMMUYECKOTO 3JIEMEHTA IO €ro MOJIOKEHUIO B
Ilepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHUsT  paJauyca aTOMOB  XMUMHUYECKUX  BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB IO IPYIIaM U IepUoaaM.

3nauenne Ilepumonnueckoro 3akoHa u Ilepmoanyeckoil CHUCTEMbI XHUMHUYECKUX
JJIEMEHTOB JJI pa3BUTHUA HAyKU U pakTuku. [. 1I. MenneneeB — yd€Hblil U TpaXJaHKH.

Xumuyeckass  cBsi3b.  KoBanmenTHass  (TOnsipHas W HEMOJSpHas)  CBS3b.
DNEKTPOOTPULIATENBHOCTh XMMUUECKUX 2JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp oxucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yueHHe 00pa3loB BEIECTB METAIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE THIPOKCH A
LIMHKA C paCTBOPaMU KHCJIOT U LIEI0YEH, IPOBEIEHUE ONBITOB, WIIOCTPUPYIOLUIUX IPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU (TOpEeHHE, PEaKIIUH Pa3JI0KEHUs, COCTUHEHNUS).



Mestcnpeomemmuoie ceasu

Peanuzanuss MeXNpeAMETHBIX CBsI3€ INpM  M3yY€HUM XMMHM B 8  Kiacce
OCYIIECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATHUM, SIBISIFOIIMXCSI CUCTEMHBIMHU Ui OTAEIBHBIX IPEIMETOB E€CTECTBEHHO-HAYyYHOTO
LUKJIA.

OOmrre ecTecTBEHHO-HAYYHBIC TOHATHSA: HAYYHBIA (DaKkT, THIIOTE3a, TEOPHUs, 3aKOH,
aHanM3, CHHTE3, KiIaccHu(uKauus, NEepUOJUYHOCTh, HAONIOJEHHE, OKCIEPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusuka: Marepusi, aTroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaZvo0aKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUN 3aps], BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEILlECTBA, ra3, (PU3NYECKUE BEIUYUHBI, €UHULBI U3MEPEHUS, KOCMOC, IIJIaHETHI,
3BE€3151, ComHIIE.

buonorus: porocuntes, apixanue, ouocdepa.

l'eorpadus: armocdepa, rugpochepa, MHUHEpalbl, TOpPHBIE MOPOJBI, IOJE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M xuMuueckasi peakums

[Iepnognueckuit 3akoH. Ilepmonnueckass cucreMa XWMHYEeCKHX 3ieMeHToB [l .
MenneneeBa. CTpoeHune aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XHMHMUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajlus, KaJblUs U MUX COCIUHEHHH B COOTBETCTBUU C
MOJIOKEHHEM 1JIeMeHTOB B [lepunoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX DPEMIETOK,
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THUIMA KPUCTALIMYECKONW PEHIETKH M BHUJA XUMHYECKOH
CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XMUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaCCaM HEOPraHWYECKUX COCIUHEHUH, TeHETUYECKAs
CBSI3b HEOPraHUYECKHUX BEIICCTB.

Knaccugpukanus XMMHUYECKMX pEakUui IO pa3IWyHbBIM IpHU3HaKaM (IO 4HCIy U
COCTaBy yYacTBYIOIIMX B PpEaKIUH BELIECTB, MO TEMIOBOMY 3(deKTy, Mo H3MEHEHUIO
CTENEHEH OKUCIIEHUSI XUMUYECKUX IEMEHTOB, 10 00PaTUMOCTH, [0 YYaCTHUIO KaTalIU3aTopa).
OK30- U DHIOTEPMUYECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xuMudeckoi peakuuu. ITonsaTrue 06 0OpaTUMBIX U HEOOPATUMBbIX
XMUMHMUYECKUX peakuusax. [ToHsTHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsarue o
karanuse. [loHsaTe O XuUMHUYECKOM paBHOBecUH. DakTOphl, BIMAIOIME HAa CKOPOCTh
XMMHMUYECKOHN PEAaKLIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKuCINTENbHO-BOCCTAHOBUTENBHBIE PEAKLIUHU, 3JIEKTPOHHBIA OalaHC OKHCIMTEIbHO-
BOCCTaHOBUTEIBHOU peakuuu. CoCcTaBlIeHNE YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopuss 2IEKTPONUTHYECKON TUCCOLMALUMU. OJEKTPOJUTHI M HENIEKTPOJIUTHL
Karnonsl, aHnoHbl. MexaHn3M IUCCOLMALMK BEUIECTB C PA3IUYHBIMU BUJIAMU XMMHYECKON
cBsi3u. Crenenp auccouuanyu. CuiibHbIE U c1a0ble JIEKTPOJIUTHL.

Peakiiun moHHOTO OOMEHa. YCIOBUS MPOTEKAHUS peakluil HOHHOTO OOMEHa, MOJIHbIE
U COKpalll€éHHble MOHHBIE ypaBHEHHUs peakuuil. CBOMCTBa KHUCIOT, OCHOBAaHUW M COJEH B
CBETE NPEACTaBICHUNH 00 AIIEKTPOJIUTHYECKON aucconmanuu. KauecTBEHHbIE peakluMu Ha
nonsl. [IonaTne o runponuse conei.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISAMHU KPHUCTAUINYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB W HeMeTauioB (rpadura M anMmasa), CIOXKHBIX BELIECTB (XJIOpUAA HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM PEAKIMH OT BO3JEHUCTBUS Pa3IUYHBIX
(bakTOpOB,  MCCIEIOBAHUE  AIIEKTPONPOBOJHOCTH  pPAacTBOPOB  BELIECTB,  Ipolecca
JMCCOLMALMU KHUCTIOT, LIeNoueil u cosell (BO3MOMXHO HCIOJIb30BAaHME BUIECO MATEpHAJIOB),



MIPOBEICHUE OIBITOB, MILTFOCTPUPYIOUINX MPHU3HAKH MPOTEKAHUS PEaKIUi MOHHOTO OOMEHa
(oOpazoBaHue ocajka, BbIIEIEHUE Taza, 0o0pa3oBaHHE BOJIbI), OIMBITOB, HIUTIOCTPUPYIOIIUX
MIPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIU (TOpEHHE, pPEeaKkUH pa3IoKeHUs,
COCJMHEHUS), paclO3HABAaHHE HEOPraHWYECKUX BEIIECTB C IMOMOINBIO KadyeCTBEHHBIX
peaknuii Ha HOHBI, pEIICHHE SKCIIEPUMEHTATBHBIX 33/1a4.

HemeTanibl 1 UX coeMHEHUS

OOmias xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE
crereHn okucieHus. CtpoeHne W (QU3MUECKHEe CBOMCTBA MPOCTBHIX BEIIECTB — TaJOTCHOB.
XUMHUYECKUE CBOKMCTBAa Ha MpHMEpE Xjopa (B3aMMOJEHCTBHE C METaJUIaMH, HEMETaJUIaMH,
menoyamu). XiopoBojgopona. CoisiHas KHCIOTa, XWMUYECKHE CBOWCTBA, IOJydCHHE,
IpuMeHeHHe. [leficTBue Xjopa M XJIOPOBOJOPOJA Ha OpraHu3M 4YeloBeka. BakHelmue
XJIOPU/IBI M UX HAXOKJCHUE B TIPUPO/IE.

OO6mas xapakrtepuctuka 3eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u GU3NIEeCKue CBOMCTBA MPOCTHIX BEUIECTB —
KHCJIOPOJa U Cephl. AJIIOTPOITHBIE MOAM(PHUKALINN KUCIOPOa U Cepbl. XMMHUYECKHE CBOCTBA
cepsl. CepoBOJIOpoa, CTpoeHHUE, PU3HUECKHE U XUMHYECKHe cBOMCTBA. OKCHUIBI CEPhl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KACIIOTa, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENs Kiacca KUCIOT W crenupuveckne). XUMHUYECKHE DPeakiny,
JIeKaIIe B OCHOBE NMPOMBIIIJICHHOTO croco0a TOydeHHsI CepHOM KHCIOoThL. [IpuMeHeHne
cepHoit KucinoThl. CoyM CEpHON KHUCIOTHI, KAaueCTBEHHAas peaklUMs Ha Cylb(aT-uoH.
Haxoxnenne cepsl u €€ COeAMHEHUH B MpHUpoJe. XUMHUECKOE 3arpsi3HEHHE OKPYKaIOIIeH
Cpelbl COENMHEHHWSMHU cepbl (KHUCIOTHBIE OXIHW, 3arps3HEHHE BO3JyXa M BOJOEMOB),
CrocoObI €ro MPeI0TBPAIICHHUS.

OO6mrast xapakTepucThka 371eMeHTOB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTEMEeHH OKUCICHHs. A30T, pacHpocTpaHeHHE B Mpupoje, ¢Gu3nYecKkue U
XuMHu4eckue cBoicTtBa. KpyroBopor aszora B mnpupoae. AMMHUAK, €ro (Qu3HUECKHe U
XMMHYECKHUE CBOMCTBa, MosiyueHUe M mnpumeHeHue. Conu amMMOHMS, uX (u3nueckue u
XMMHYECKHE CBOICTBa, MpruMeHeHue. KauecTBeHHas peakiusi Ha MOHBI aMMOHMS. A30THas
KHCJIOTa, €€ ToJlydeHne, (PU3NUeCKe U XMMHUYECKHE CBOWCTBA (OOIIME KaK MpPEICTaBUTEIS
KJlacca KUCIOT U crneunduueckue). Mcnoap30BaHne HUTPATOB U COJICH aMMOHUSI B KaUueCTBE
MUHEpAJIbHBIX YA00peHui. XUMHUYECKOe 3arpsi3HEHHE OKPY)KAIOIIeH Cpellbl COeTUHEHUSIMU
a3oTa (KUCJIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa, MOYBBI M BoAoEMOB). Docdop,
aiotponHble Mogudukanuu Gocdopa, ¢uznyeckrue U XUMHUYEcKHe cBoWcTBa. OKcup
docthopa (V) u dochopnas kuciora, GU3MIECKUE M XUMUUYECKUE CBOWCTBA, IOJIyUYCHHUE.
Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATIbHBIX YAOOPEHUH.

O6mras xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble  CTENEHU  OKUCJICHMS.  YIJIepol,  auIOTpOmHble  MoauduKaiuw,
pacmpocTpaHeHue B TMpupojae, ¢GU3MYECKHe U XUMHUYECKHE CBOWCTBA. AJCOpOIus.
Kpyrosopot yranepoma B mpuponae. Okcuipl yriaepoaa, uX (QHU3MYECKHE M XUMHUYECKHE
CBOICTBa, JIEHCTBME HA JKMUBBIE OPraHM3MbI, MOJYyYCHHE U MPUMEHEHHUE. DKOJIOTHYECKUE
mpoOieMbl, CBsi3aHHbIe ¢ OkcuaoM yriaepoda (IV), rumore3a rioGaqbHOTO MNOTEIICHUS
KIIUMaTa, MapHUKOBBIA J(PdeKkT. YroinpHas Kuciota u €€ coid, uX (U3NYecCKue u
XMMHYECKHE CBOWCTBA, MOJyueHUE W npuMeHeHHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. lcmonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO35KCTBE.

[TepBoHauanbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCIMHEHUSIX Yriaepoaa
(MeTaH, o9TaH, ATHJIEH, alETHIEH, JTaHOJ], TJMIEPUH, yKCcycHas kucnota). [lpupoaHbie
WCTOYHUKU YTIIEBOJOPOJOB (yrolib, MPUPOIHBIA Tra3, HE(PTh), MPOAYKTHl HX MEPEpadOTKU
(6eH3uH), WX poib B OBITY M MPOMBIIIIEHHOCTH. [loHSATHE O OHONOTHYECKH Ba)KHBIX
BEIECTBAX: JKHUpaX, Oenkax, yriaeBojJax — U WX POJIM B KU3HU YeloBeka. MaTepuaiabHOe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHHUUECKUX COCIMHECHUIA.



Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOWCTBA, IOJY4YE€HHE W TNPHUMEHEHHE.
Coenunenus kpemHusi B mpupoje. OOmme mpencraBieHus o6 okcuae kpemuws (IV) u
KpeMHUEBOW kucnote. CHIMKATB, WX HWCIOJB30BAHHE B OBITY, B IPOMBIILICHHOCTH.
Bakuelimre CTpOUTENbHBIE MaTEepHAlbl: KEpAaMUKa, CTEKIIO, IIEMEHT, OCTOH, JKelIe300eTOH.
[TpoGnembl 0E30MACHOTO HWCIOJB30BAHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEIHEBHOU
KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHEe O0Opa3loOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJISHOW KHCIOTHI,
MPOBEJCHUE KAYECTBEHHBIX pEAKIMi Ha XJIOPUI-UOHBI M HAOIIOJIEHWE TPU3HAKOB UX
MPOTEKAHMUSI, OIBITHI, OTPAKAOMNE (PU3NICCKUE W XUMHYCCKHE CBOWCTBA TaJlOrC€HOB W HMX
COEIMHEHUI (BO3MOKHO HCIIOJIb30BAHHWE BHAEOMATEpUAIOB), O3HAKOMJIEHME C oOpa3lamu
XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJIEHUE ¢ 00pa3iiaMu cephl U €€ COSTUHEHUSIMH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEpPHAIOB), HAOMIOJIEHHE TMpollecca OOyrJIuBaHMUs caxapa IO
JNEUCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI, H3Yy4EHHME XUMHUYECKHX CBOMCTB
pa30aBiIeHHON CEpHOM KHCIOTHI, MPOBEJIECHUE KAueCTBEHHOW peakluu Ha Cynb(aT-uoH U
HaOJIOZICHUE TIPU3HAaKa €€ MPOTEKaHUs, 03HAKOMIICHHE C (PU3NYECKUMH CBOWMCTBAMH a30Ta,
docthopa u ux coeauHeHUN (BO3MOXKHO HCIOJIb30BAaHUE BHUICOMATEpPUATIOB), OOpa3laMu
a30THBIX M (pochHOpHBIX yHOOpEeHHH, MOTyYeHHE, COOMpaHHe, PAaCIO3HAaBAaHWE W W3YYCHHE
CBOWCTB aMMHaka, MPOBEICHNE KAYECTBEHHBIX PEaKIMii Ha MOH aMMOHHS U ¢ocdaT-uoH U
M3y4Y€HUE MPU3HAKOB HX IPOTEKAHHWs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM
KHCJIOTBI C MeAbl0 (BO3MOXKHO WCTIOJB30BAaHUE BHJICOMATEPHAIOB), HM3yYe€HHUE MOjIemei
KpUCTAINIMYECKUX peHETOK anMmasa, rpadura, QynnepeHa, 03HAKOMIIEHHE C MPOLECCOM
aZcopOITMU pacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIIIEM M YCTPOWCTBOM MPOTHBOTA3a,
MoJiyueHue, coOupanue, paco3HaBaHUE U U3yYEHHE CBOMCTB YIJIEKUCIIOTO ra3a, MpoBeIeHHE
KaueCTBEHHBIX peakuuid Ha KapOOHAT W CHJIMKAT-UOHBI M H3YYEHHE MPHU3HAKOB UX
MIPOTEKAaHUs, O3HAKOMJIEHHE C NPOIYKIMEH CUIMKATHOM NPOMBIIUICHHOCTH, PpELICHUE
JKCIIEpUMEHTAIIBHBIX 33a4 10 TeMe «BaxHelnme HeMeTaulbl U UX COETUHEHUS.

MeTaJu1bl M UX COCUHEHUS

OOmiasi xapakTepuCTHKa XMMHYECKUX OJIIEMEHTOB — METAJJIOB Ha OCHOBAaHUM UX
nonoxenus B [lepmoanueckoil cucreme xumuyeckux siaeMeHToB J[. M. MenpeneeBa u
ctpoeHuss aroMoB. CrpoeHue MerauioB. MeramMueckass CBA3b W MeTauIMYecKast
KpUCTAJUIMYECKasl PEIIETKA. DJIEKTPOXUMHYECKUI Psii HANPsKEHUA MeTaioB. dusnyeckue
U XUMHYECKHEe cBoiicTBa MeramioB. OOue crnocoObl mosydeHuss metaiioB. [lonstue o
KOPPO3UH METAJJIOB, OCHOBHbBIE CIOCOOBI 3alIMThl UX OT Koppo3uu. CrjiaBel (CTanib, YyT'yH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTauIbL: NOJOKEeHUE B [lepnoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
JI. U. MenneneeBa, CTpO€HHE HX AaTOMOB, HaxoXJeHuUe B npupoae. duznueckue u
XMUMHUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCUABI U TUIPOKCUIBI HATPUS U
kanud. [I[puMeHeHne mea0uHbIX METAJVIOB U UX COETMHEHUM.

[[lenouyHo3emMenbHbIE METAJIBI MarHuil M KalblLWi: moJiokeHue B Ilepuoamueckoit
cucrteMe xuMuueckux siemeHToB J[. M. MennaeneeBa, cTpoeHue UX aTOMOB, HaXOXJICHUE B
npupoje. DPuznueckMe U XUMUYECKHE CBOMCTBA MarHus W Kaublusa. Baxxeilmue
COCIMHEHUS] KaiblUs (OKCHUI, TUAPOKCUI, conu). JKECTKOCTh BOABI U CHOCOOBI €€
YCTpaHEHHUSI.

Amomunuii: nonoxenue B [lepuoanueckoil cucreme xumuueckux snemeHtoB [I. WM.
MenneneeBa, CTpOCHHE aTroMa, HaxoXJeHUe B mpupoje. Duznueckrue M XUMHUUYECKHE
CBO¥CTBa anmoMuHUsA. AMGPOTEpHBIE CBOICTBA OKCHA U THAPOKCUAA aTIOMUHUSL.

Kenezo: monoxenne B Ilepuoauueckoil cucteme xumudeckux snemeHtoB JI. WM.
MenaeneeBa, CTpOCHHME aToMa, HaxoXJeHUE B Mpupoje. DPuU3NUeCKHe U XUMHYECKHE
cBoiicTBa xkeneza. Oxcuapl, ruapokcuabl u comu xeneza (II) u xemesa (III), ux cocras,
CBOMCTBA U MOJTYYECHHE.



Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C 00Opa3lamMu METaUIOB M CIUIaBOB, MX (PU3UYECKUMHU CBOHCTBAMHU,
U3Y4YEHUE PE3yIbTaTOB KOPPO3UU METAJUIOB (BO3MOYXKHO MCIOJIb30BaHUE BUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCHIA KajJblMg M HATpUs C BOJOH (BO3MOXHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), HCCIEJOBAaHUE CBOWMCTB JKECTKOM BOJBI, Ipolecca
rOpeHHs Kejie3a B KUCIOpoJe (BO3MOYKHO HCIIOJIb30BaHUE BHAEOMATEPUAJIOB), MPU3HAKOB
IIPOTEKAHUSI KAUECTBEHHBIX PEAKLUN HA MOHBI: MarHus, Kajblys, aJlOMUHUS, LIMHKA, XKeJle3a
(IT) u xenesza (1I1), mexu (II), HaOnroEeHNE U OTMMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMM HaTpUsl, Kajausl M Kajublus (BO3MOXHO HCIOJb30BAaHUE BHIEOMATEPUAIIOB),
uccieoBanue aM(QOTEPHBIX CBOMCTB I'MIPOKCHIA AIFOMUHUS M THAPOKCHA IMHKA, PEIICHUE
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHele MeTaibl U UX COeTUHEHUS.

XHUMHS U OKPYKAIOLIAA Cpeaa

BemecrBa u Marepuanbl B IIOBCEJIHEBHOM JKHM3HM 4eloBeka. beszomacHoe
WCII0JIb30BAHNE BEIIECTB U XUMHUUYECKUX peakuuil B ObITy. [lepBast moMorib npu XUMHUECKUX
0KOTax U OTPaBJICHUSX.

XuMHYecKoe  3arpsA3HEHHE OKpyXKarouleil cpenpl  (TpenenbHas — JIOMyCTHMas
KOHIIeHTpaius BemecTs, naiee — [1JIK). Pons xumun B pemeHnn S5K0JI0THYECKUX TPOOIIeM.

Xumuueckuit IKcnepumenm:

n3ydeHue oO0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIMMEPHBIS
MaTepuabl).

Meostcnpeomemmnuwie ceazu

Peamusamuss MeXnpeaMeTHBIX CBs3eM MpuU  HW3ydyeHUM XxXumMun B 9  Kkiacce
OCYILIECTBJISIETCSl Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATHUM, SBIISIOIIUXCS CUCTEMHBIMHU I OTACIBHBIX IPEIMETOB E€CTECTBECHHO-HAYYHOTO
LUKJIA.

OOuire ecTecTBEHHO-HayYHbIE IOHATHUSA: HAy4HBIH (DaKkT, TMIOTE3a, 3aKOH, TEOPHS,
aHamu3, CHHTE3, KiIacCU(UKauus, NEpUOJUYHOCTb, HAOMIOJIEHHE, OSKCIHEPUMEHT,
MOJICIUPOBAHUE, W3MEPEHHE, MOJIeNb, SIBJIEHUE, IAapHUKOBBIM 3(ddekT, TexHoIorus,
MaTepUabl.

@dusuka: Marepus, aTroM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKINJ, H30TOIBI,
pPaiMOaKTUBHOCTb, MOJIEKYJIA, ODJIEKTPUYECKUM 3apsl, NPOBOJHHUKH, IOJYIIPOBOJHUKH,
IUAJIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, a3,
pacTBOp, PacTBOPUMOCTb, KpHUCTAIIIMYECKas PpEIIETKA, CIUIABbI, (PU3MUECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHEThI, 3BE31b1, CoJHIIE.

buosorus: ¢porocunTes, apixanue, Ouocepa, IKocHUcTeMa, MUHEpaIbHble yI100peHus,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpagus: armocdepa, ruapochepa, MuHepanbl, TOpHbIE HOPOJIbI, IOJIE3HbIE
HCKOIIaEMBIE, TOILIIMBO, BOJIHBIC peECypCBI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMgHOCTHBIE PE3YNBTAThl OCBOCHHS IPOTPaMMBI OCHOBHOTO 0O0mIero oOpa3oBaHUS
JIOCTUTAIOTCS B XO0Je OOy4eHHWss XHMHHM B €IUHCTBE Yy4YeOHOW W BOCHUTATEIBHOM
JEATEIbHOCTH B COOTBETCTBUU C TPAIUIMOHHBIMH POCCHUCKAMHU COIMOKYIBTYPHBIMH H
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TMPUHATHIMH B OOIIECTBE IMPaBUJIAMH M HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TpOIIECCaM CaMOIIO3HAHMS, CaMOPAa3BUTHSA W COIUAITU3AIIH
00yJarOIIHXCS.

JIMYHOCTHBIE Pe3yJbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM TMO3UTHBHBIX IEHHOCTHBIX OPUEHTALMI M PACHIMPEHUE OTIBITA JISTEILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) n1aTPHOTHYECKOT0 BOCIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY H
HAyYHOMY HACJICJMIO, TIOHUMaHUS 3HAYCHHS] XUMHUYECKOW HAYKH B KU3HU COBPEMEHHOTO
o0rIecTBa, CIIOCOOHOCTH BIIAJCTh JOCTOBEPHOH MH(POPMALIUEH O MepeOBhIX JOCTHKEHUSIX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOUCTBE MUpPA K OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPECTAaBICHUS O COIMAJIBHBIX HOPMax W IMPaBHIaX MEXKIMYHOCTHBIX OTHOIIECHUH B
KOJUICKTHBE,  KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOW,
y4eOHOUCCIIEIOBATEILCKOW, TBOPUECKOW W NPYTUX BHIAX NEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM JAEATEIBHOCTH IPH BBINOJIHEHUH YYEOHBIX, MO3HABATEIbHBIX
3a7a4, BBINOJHEHHMM XHUMHYECKHX OSKCHEPHUMEHTOB, CO3MAaHMM Y4YEOHBIX IIPOEKTOB,
CTpEeMJICHHSI K B3aUMONOHMMAHHIO M B3aMMOIIOMOIIM B TIpoliecce 3TOH yd4eOHOMH
IeATeTbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE TOBEJICHHWE M TOCTYIKH CBOMX TOBAapHILICH ¢
MO3HUIIUHM HPABCTBEHHBIX M IIPABOBBIX HOPM C yIETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33DEHYECKHE TPEJCTABICHUS O BEIIECTBE M XHMHUYECKOW peaKuuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISAIOIINE OCHOBY IS
NOHUMAHUS CYIIHOCTH HAydyHOH KapTHUHBI MHpA, TPEICTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YENOBEKAa C IMPUPOJHOW CpPEmoi, o
POJIM XUMHH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO03HaBaTEIbHBIE MOTHBBI, HAalPaBJICHHBIC Ha IOJIYYCHHE HOBBIX 3HAHUI 10 XHMUH,
HEOOXOJMMBIEe ISl OOBSCHEHUS HAOIIOJAaeMbIX IPOLECCOB M SBICHUH, MO3HABATEIbHOM,
MHQOPMAIIMOHHOW M YHUTATEIbCKON KYIbTYPHI, B TOM YHCIE HABBIKOB CAMOCTOSTEIIBHOM
paboThl C Y4EeOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYpOH, NOCTYIHBIMH TEXHUYECKHMHU
cpencTBaMu HHOOPMALMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00Y4YEHHIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, IMPOCKTHOW M HCCIEJOBAaTEIbCKOM OEATENbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAaNPaBJICHHOCTH M YPOBHS OOYYECHHUS B TAJIbHEHUIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI

OCO3HAHME IIEHHOCTH >XU3HU, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKHM Ha 3J0POBBIA 00pa3 >KM3HM, OCO3HAHUE IOCIEACTBUNA M HENpPUSATHE BPEIHBIX
NpUBBIYEK (YIOTPEOIEHUS aJKOT0JIsl, HAPKOTUKOB, KYpeHHsI), HEOOXOAUMMOCTH COOIIOICHUS
IpaBU 0€30MACHOCTH MPH OOpALeHUH C XMMUYECKHMHU BeIEeCTBAaMM B OBITY U pealbHOU
KU3HH;

5) Tpya0BOr0 BOCHIUTAHMSI:

UHTEpEC K TMPaKTHUECKOMY H3YyUeHHIO Mpodeccuii M Tpyda pasiIdyHOTO poja,
YBOKEHHE K TPYAy M pe3ylbTaTaM TPYIOBOW JAEATENbHOCTH, B TOM YHCIE Ha OCHOBE



MPUMEHCHHSI TPEIMETHBIX 3HAaHWM 10 XWMHH, OCO3HAHHBIA BHIOOP WHIAMBHIYAIHHOU
TPAEKTOPHUH MPOJ0JDKEHUS 00pa30BaHus C YUYETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB U TOTPEOHOCTEH, yCHemHOoW mpodecCHOHATBHON
NESITENLHOCTH W Pa3BUTUS HEOOXOJMMBIX yMEHUW, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHABHOM cpee;

6) 3K0JI0rHYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH II€JIeCO00pa3HOE OTHOIICHUE K NPUPOJEC KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUSA, TOHUMaHUE IIEHHOCTU 3JI0POBOTO M Oe30macHOro oopasa
KU3HU, OTBETCTBCHHOE OTHONICHHE K COOCTBEHHOMY (HU3UYCCKOMY H TICUXHYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHSI TIPABHJI O€30MMaCHOTO MOBEACHUSI TIPU padoTe C
BEILIECTBAMHU, a TAK)KE B CUTYAIUAX, YIPOXKAIOIIHNX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJTy4aeMble TIPH W3YYCHUU XUMUU, JUTSI PEIICHUS
3a/a4, CBS3aHHBIX C OKpYXaloWEeHd NPUPOAHOW CperoH, [Uisl IOBBIIMICHUS YPOBHS
9KOJIOTUYECKOU KYJIbTYPhI, OCO3HAHUS TJI00ATBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJieM U
MyTeld WX PENICHHS IMOCPEICTBOM METOJIOB XHMHUH, KOJOTHYECKOTO MBIIMUICHUS, YMEHHS
PYKOBOJICTBOBATHCSI IM B ITO3HABATEIIBHON, KOMMYHHUKATUBHOUW W COIMMATBLHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJbTATDBI

B cocrtaBe MeranmpeIMETHBIX Pe3yJbTATOB BBIJICISIOT 3HAYMMBIE TSI (DOPMHUPOBAHHS
MHPOBO33PEHHUS O0IICHAYIHBIC TTOHATHS (3aKOH, TCOPHs, IPHUHITUII, TUTIOTE3a, (PaKT, crucTema,
MPOIIECC, OKCIEPUMEHT M JPYroe.), KOTOPBHIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYyYHBIX
Y4eOHBIX TIpEeMETaxX M IMO3BOJISIOT Ha OCHOBE 3HAHWHM W3 ATHX MPEAMETOB (HOPMHUPOBATH
MPEACTABJICHUE O IEJIOCTHOW HAyYHOW KapTHHE MUpPa, U YHUBEpCAIbHbIC YUeOHbIE EHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHUKATHBHBIC,  PETYJISTHUBHBIC), KOTOpPBbIe  OOECICUYMBAIOT
(¢bopMHpOBaHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U  OCYILECTBICHHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeCTBHS

ba3oBrble 1ornyeckue 1eMCTBUSA:

YMEHHsSI HUCHOJIb30BaTh MPHUEMBI JIOTMUECKOTO MBIIIJICHUS] TpPU OCBOCHUU 3HAHMIA:
pPacKpbIBaTh CMBICT XHMHUYECKUX TIOHSATHM (BBIAENATH MX XapaKTepHble IMPU3HAKH,
YCTaHaBIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSITHSIMH), HCIOJB30BATh TOHATUS  JUIS
OOBSICHEHUSI OTHCNBHBIX (PAKTOB U SIBJICHUN, BBIOMpATh OCHOBAHUS M KPUTEPUH IS
KJIacCU(UKAUU XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIHii, yCTaHABIUBATh MPUUUHHO-
CIIEICTBEHHBIC CBSI3U MEXKAYy OOBEKTaMH H3y4EHUS, CTPOHUTH JIOTUYECKHUE PaCCYXKICHUs
(MHAYKTUBHBIC, TETYKTUBHBIE, IO aHAJIOTHH), JeJIaTh BHIBOJIbI U 3aKIIOYCHHUS,

YMEHHE MPUMEHSTH B MIPOLIECCE MO3HAHMSI MOHATHS (MPEeAMETHbIE U METaIllpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH, UCIOJIb3yeMble B XUMUHU, IPE0OpPa30BBIBAThH IIMPOKO
MpUMEHSEMble B XHMHHM MOJICIbHBIE MPEACTABICHUS — XUMHUYECKUW 3HAK (CHMBOJ
JJIEMEHTA), XUMHYecKas (opMyia U ypaBHEHHE XUMHUYECKOW peakiuu — MpH pPELICHUU
y4eOHO-TI03HABATENbHBIX 337a4, C Y4ETOM O3TUX MOJEIbHBIX IMPEACTABICHHUHN BBHISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKN M3Y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB U
XMUMHYECKUX PEaKIUil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUMHHO-CIIEACTBEHHbBIE CBA3U
Y IPOTUBOPEYHSI B H3y4aeMbIX MIPOIIECCAX U SBICHUSIX.

ba3zoBble ucciienoBaTe/ibCKHe 1eiCTBUA !

YMEHHE UCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHMS, a
Takke B KayecTBe OCHOBBI JJsi ()OPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXKJICHUN;

MproOpeTeHne OMbITa MO IIAHUPOBAHHIO, OPTAHM3ALMN U MPOBEICHUIO YYCHHUECKUX
HKCIEPUMEHTOB, YMEHUE HAOIIOAATh 32 XOJOM MpPOIECcca, CAMOCTOSTENILHO MMPOTHO3UPOBATH
€ro pesynpTaT, (hopMynupoBaTh OOOOIIEHUS W BBIBOABI MO pe3ydbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIIEIOBAHUS, COCTABIISITh OTYET O MPOJIEIaHHOM padoTe.

Paborta ¢ undopmanueii:



YMEHHE BBIOMpATh, aHAIM3UPOBATh W WHTEPIIPETUPOBATh MH(DOPMAIMIO PA3TUIHBIX
BHUJIOB U (DOpPM MpEACTaBICHUS, TOTYyIaeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHAS
JUTepaTypa XHUMHYECKOTO COJEpXKaHMsA, CIpaBOYHbIE MocoOus, pecypchl HWHTepHeTa),
KPUTHUYECKH OI[EHUBAThH IPOTHBOPEYUBYIO U HEIOCTOBEPHYIO MH(DOPMAIIHIO;

YMEHUE TPHMEHATh pa3IMyHble METOAbl M 3almpochl TpU TOHWCKe U O0TOOpe
nH(OPMAIIMA W COOTBETCTBYIOIIUX ITAHHBIX, HEOOXOJMMBIX /ISl BBIMOJTHCHHS YYCOHBIX U
MO3HABATENBHBIX 3a7ad ONPENeNEHHOrO THIA, TNPHOOpETeHHE OmbiTa B  OOJNACTH
WCIOJIb30BaHUST HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJCHUE KYJIBTYpOH
aKTHBHOTO HCIOJB30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM, CAaMOCTOSATENHHO BBHIOMPATH
ONTUMANIbHYIO (popMy TpeAcTaBiIeHUs HHOOPMAIMKA U WIUTIOCTPUPOBATH PELIaeMbIC 3a/1a4d
HECJIOKHBIMU CXEMaMHU, JIHarpaMMaMH, IPYrUMHU popMaMu TpaduKH U MX KOMOMHAIIHSIMH,

YMEHHE HCIOJB30BaTh M aHAJIM3UPOBATH B Mpollecce YUeOHON M HMCCIIEeN0BATENbCKOM
NEATeNbHOCTH WH(POPMALMIO O BIMSHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA U
TpaHCIIOPTa Ha COCTOSIHUE OKPYKAIOLIEeH NPUPOTHOU CPEIbI.

KoMMyHUKaTHBHBIE YHHBEPCAJIbHbIE YUeOHBIE TeHCTBHUS:

yYMEHHs 3a7aBaTh BOINPOCHI (B XOJ€ Auajora W (WiaM) AUCKYCCHM) MO CYIIECTBY
oOcyxnaemMoli TeMbl, (HOpMyIHpOBATH CBOHM MPEIJIOKEHUS OTHOCHUTEIHHO BBIIOJIHEHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHHUsSI TIPEJICTABJIATH TIOYYEHHBIE PE3yIbTaThl TO3HABATENBHOW JEATEIIEHOCTH B
YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJlaTh IPE3CHTAIMI0 PE3yIbTaTOB BBITIOJTHEHUS
XUMHUYECKOTO OIKCIIEpUMEHTa  (J7a00OpaTOpPHOTO OMBITAa, JabopaTopHOW  pPabOTBI 1O
WCCIIETIOBAaHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHOM
U HCCIEI0BATENbCKOM MEATENbHOCTH MPH PELIEHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE
yuéra OOIMUX HMHTEPECOB W COTJAacOBaHUs NO3UIUK (0OCYKIeHUs, OOMEH MHEHHUSIMH,
«MO3TOBBIE€ IITYPMbI», KOOPAMHALIUS COBMECTHBIX JCUCTBUMN, OINMpENETIeHUEe KPUTEPHEB IO
OIIEHKE KaueCTBa BBIMIOJHEHHOMN pabOTHI U APYTHE).

PeryasiTuBHble yHUBepCaJbHbIE Y4eOHbI€ 1eliCTBUSA:

YMEHHE  CaMOCTOSITEIbHO  ONpENeNATh  IeJM  JIeATeNbHOCTH,  IUIaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJMPOBAaTH W MPH  HEOOXOAUMOCTH KOPPEKTHPOBATh  CBOIO
NEeSTENbHOCTh, BBIOMpaTh HambOoaee dS(PQexkTuBHBIE CIMOCOOBI pelieHUus Yy4eOHBIX |
MO3HABATENIbHBIX 33/1a4, CAMOCTOSITEJIbHO COCTaBIATh UM KOPPEKTUPOBATH IMPEII0KEHHBIH
QITOPUTM JICHCTBUM IMPHU BHINOJHEHUM 3aJaHUN € Y4ETOM IOITY4EHHUs HOBBIX 3HAHUHA 00
U3y4aeMbIX OOBEKTax — BEIECTBaX M PEaKIHSIX, OLIEHWBATH COOTBETCTBUE MOJIYYEHHOTO
pe3ynbTaTa 3asBJICHHOM IEJNHM, YMEHHE HCIOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIIOBUU 3aJJaHHM.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB MO OCBOCHHMIO O0S3aTEIBHOIO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOl paboueil mporpamMmoii, BBIAENSIOT: OCBOCHHBIC
0oOy4aroUMMuUCsl Hay4HbIE 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUIL, crenupuieckue s
MpeIMeTHON 00acTi «XUMUS», BUIBI JEATEIHHOCTU MO MOJYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEpIpETAlNK, MNpeoOpa3oBaHUI0 U TMPUMEHEHHMIO B Pa3lUYHBIX Y4EOHBIX M HOBBIX
CUTYAIIHSIX.

K xoHIy 00yuenus B 8 kiiacce mpeIMeTHbIe pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

® pacKpblBaThb CMBICT OCHOBHBIX XHMHUYECKHX TMOHSITHHA: aToM, MOJIEKYIa,

XUMUYECKUH  3JIEMEHT, MpPOCTO€ BELIECTBO, CIOXKHOE BEIIEeCTBO, CMECh
(omHOpONHAs ¥ HEOJHOPOJAHAs), BAJEHTHOCTh, OTHOCHUTENbHAs aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJUYECTBO BEIIECTBa, MOJb, MOJSpPHAs Macca, MaccoBas
JIOJIST XUMUYECKOTO DJIEMEHTa B COCIUHEHUH, MOJSPHBIN 00BEM, OKCHI, KHUCIIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPUIIATEIHHOCTh, CTEMICHb OKUCICHHS, XUMUYECKas



peakuus, KiaccupUKaMs Peakuuid: peakuu COCAMHEHUs, PEaKIUU pa3jiokKeHus,
peakuuu 3aMELIeHUs, PeakUMu OOMEHa, 3K30- U HHAOTEPMUUYECKUE PpEaKLUH,
TEIUIOBOM 3(h(deKT peakmuu, sSApO aroma, JJIEKTPOHHBIN CIOW aroma, aTOMHas
opbutanb, paaMyc aToMa, XHMHUYECKas CBs3b, TOJSIpHAsT M HEMOJIsApHAas
KOBaJICHTHAas! CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PacTBOpP, MaccoBas J0JIs
BelllecTBa (MPOIEHTHAs! KOHILIEHTPAIUs1) B PaCTBOPE;

WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHITUM U IPUMEHATH 3TU
MOHATHS TIPU ONIMCAHUM BELIECTB U X MPEBPAILECHUI;

WCIOJb30BAaTh XMMHUYECKYI0O CHMBOJIMKY JUIS COCTaBJICHUS (OPMYJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHIA;

OTIPEENIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEIIEHb
OKHUCJICHHS DJIEMEHTOB B OMHApPHBIX COEAUHEHMAX, NMPUHAAJICKHOCTh BELIECTB K
OTpEeNeNIEHHOMY KJacCy CO€AMHEHUH 1o ¢GopMynaMm, BUJ XUMHUYECKOH CBS3U
(KoBajIeHTHasl U MOHHAs) B HEOPraHUYECKUX COETUHEHUSX;

packpsiBaTh  cMbicn  Ilepmoamueckoro  3akonma .  W.  MeHnneneena:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB XUMUYECKUX
AJIEMEHTOB OT MX mnosoxeHus B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHHUS
MacChl BEIIECTB, MOCTOSHCTBA COCTAaBAa, aTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHa
ABorajipo;

OMMCHIBaTh M XapakTepuzoBaTh TabnauuHyio (opmy Ilepuoanueckoil cuctemsl
XMMHUYECKUX JIEMEHTOB: pa3IndaTh NOHITUS «TJaBHas nojarpymnmna (A-Tpymnmna)» u
«mmobounas moxarpymnmna (b-rpynma)», manbie u OONBIIHE TEPHOJBI, COOTHOCHUTH
o0o3HayeHus, KoTopble uMerorcs B Tabmune «llepuonnyeckas cucrema
xumudeckux aneMmeHToB JI. M. MeHaeneeBa» C 4YHMCIOBBIMH XapaKT€PUCTUKAMM
CTpPOEHHUSI aTOMOB XMMHYECKHUX AJIEMEHTOB (COCTaB M 3aps sjpa, oOliee YHcio
AJIEKTPOHOB U pacnpeesieHUue X MO IEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIMPOBATh  XMMHYECKHE  D3JEMEHThl, HEOpraHW4Yeckue  BEIEeCTBa,
XMUMHUYECKHE peaklnu (10 YUCIy U COCTaBY YYacTBYIOUIUX B PEaKLUU BEIIECTB, IO
TermoBoMy b exTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, TMOATBEPKJas OIMCAaHUE IpUMEpaMu  MOJIEKYJISPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIIO XHMHUYECKOTO 3JIEMEHTa MO (OpMyJe COEIUHEHHs, MAacCOBYIO
JIOJIF0 BELIECTBA B PAcTBOPE, MPOBOJUTH PACUETHI MO YPAaBHEHUIO XMUMHUYECKOM
peakuuy;

MIPUMEHSATh OCHOBHBIE OIEPAllMU MBICIUTEIbHON I€ATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHME, 0000IleHne, CHCTeMaTU3alHl, KIAcCU(PUKALMIO, BBISIBICHUE
MPUYMHHO-CIIECTBEHHBIX CBSA3EH — U U3yUYE€HHS CBOMCTB BEUIECTB U XUMHUYECKHUX
peakiuii, eCTeCTBEHHO-HAyUHble METOJbl MO3HAHWUS — HAOIIOJEHHE, W3MEpeHue,
MO/IETIUPOBAHUE, FIKCIIEPUMEHT (peasibHbIi M MBICIICHHBIH);

ClIeZIoBaTh TpaBWJIaM TIOJIb30BAHUS XUMHUYECKOH Mocynoil u jgabopaTOpHBIM
00OpyZI0BaHUEM, a TAK)KE MpPaBUIIaM OOpAIlleHUsl C BELIECTBAMU B COOTBETCTBHHU C
WHCTPYKIUSMU IO BBINOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKHX OMBITOB IO
MOJIydEHHUI0O U COOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHON MacCOBOM JOJEH pPacTBOPEHHOIO
BEILECTBA, IUIAHUPOBATb W  IPOBOJUTh XUMHUYECKHE DKCIEPUMEHTBHI 110
pacro3HaBaHUIO PACTBOPOB LIEN0YEH M KUCIIOT C TIOMOIIbI HHAUKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHE).



K xoHniy o0ydenus B 9 Kiaacce nmpeIMeTHbBIC pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIIUXCS YMEHU:

PacKpbIBaTh CMbICI OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUUYECKUHN 3IEMEHT, aToOM,
MOJIEKYJIa, HOH, KaTHOH, aHHOH, IIPOCTOE BEILIECTBO, CJOXKHOE BEILECTBO,
BAJIEHTHOCTb,  AJIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCJICHMS, XUMMUECKas
peaxnus, XUMHYECKasi CBSA3b, TEIUIOBOW 3(h(EeKT peakunuu, MoJib, MOJISIPHBINA 00BEM,
pacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AJIEKTPOJUTHUECKAs JUCCOLMALMS,
peakuuu MOHHOro oOMEHa, KaTajJu3aTrop, XMMUYECKOE paBHOBECUE, 0OpaTUMbIE U
HEOOpaTUMbIE PEAKIINHU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIH, OKUCIUTEND,
BOCCTAHOBHTENb, OKHCJICHHE W BOCCTAaHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTH,
XMMHYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, MeTaJUIMYecKas), KpHCTaJUIM4YecKas
pelméTKa, KOpPpO3us METAJJIOB, CIJIaBbl, CKOPOCTh XHMHUYECKOW pEeaKkIuu,
npeaenbHo ponyctuMas koHuenTpanus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUN U TPUMEHSTH 3TH
TIOHSTHUS MPU OTMCAHUH BEIIECTB M UX MPEBPAICHUI;

HCI0JIb30BAaTh XMMUYECKYI0 CHMBOJIMKY Ul COCTaBlieHUS (OpMyJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTPENeNATh BaJEHTHOCTh M CTENEHb OKHUCIEHHS XUMHUYECKHX JJIEMEHTOB B
COEJIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K ONPEAeTIEHHOMY
KJIacCy COeAMHEHUH 1Mo (popmysaM, BU XUMHUYECKOUN CBS3U (KOBaJIEHTHAs, HIOHHAS,
MeTajyInyeckasi) B HEOPraHWYECKHX COEIMHEHUSX, 3aps] HMOHAa MO XUMHUYECKOU
(dbopmyre, XxapakTep cpeibl B BOJHBIX PacTBOPax HEOPraHMYECKUX COEAMHEHUH,
TUI KPUCTAJUTMUECKOHN PEmIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMbic  Ilepmoamdeckoro 3akona JI. WM. MenngeneeBa u
JNEMOHCTPUPOBATh €ro IMOHUMAaHHE: OIKCHIBATh M XapaKTepu3oBaTh TaOIMUHYIO
¢dbopmy [lepronuyeckoil cucTeMbl XUMHUYECKUX 3JEMEHTOB: pa3inyaTh MOHATHS
«riaBHas noArpymnmna (A-rpynma)» u «nobdouHas noarpynna (b-rpymma)y, manbeie u
OoJnbIIMEe  TEpPUOAbl, COOTHOCUTH OOO3HAUEHHUs, KOTOpblE HUMEIOTCA B
MEePUOJUYECKON TabNuIe, C YHUCIOBBIMH XapaKTEpUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsija sijpa, o0llee YHUCIIO 3JIEKTPOHOB U
pacnpesiesieHue UX Mo AMEKTPOHHBIM CJI0SIM), OOBSICHATH OOII1e 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB AJIEMEHTOB U UX COCIUHEHMU B MPEIENIax MalbIX IEPUOJOB U
[JIABHBIX MOATPYIII C YYETOM CTPOEHHS UX aTOMOB;

KJIaCCU(PUIMPOBATh  XMMHYECKHE  O3JEMEHThl, HEOpPraHW4YecKue  BEIECTBa,
XMUMHUYECKHE peaklnu (TI0 YUCITy U COCTaBy y4acTBYIOIIUX B PEAKIMH BEUIECTB, MO
TEIUIOBOMY 3(QQeKTy, IO H3MEHEHHI0 CTEeNeHEeH OKUCICHUS XUMUYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOLIME W crenuUYECKue XUMHUYECKHE CBONCTBA
MPOCTBIX M CIIOKHBIX  BEHIECTB, MOATBEPXKJas OIKCAHUE IpPUMEpPaMH
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMI;
COCTaBJISITh YPAaBHEHUS SJIEKTPOIUTHYECKON JUCCOLMALMU KUCIOT, LIENoYed M
COJIeH, MOJIHBIE ¥ COKPALEHHBIC YPAaBHEHUS PEAKIMI HOHHOTO 0OMEHA, YpaBHEHHUS
peakuuii, TOATBEPKAAOIIMUX CYIIECTBOBAHUE T'€HETHUECKOM CBA3UM  MEXKAY
BEILIECTBAaMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN MOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMA;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTU
MPOTEKAHUSI XUMUYECKUX MPEBPAILCHUI B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO JIEMEHTa MO (OopMylie COEAUHEHHs, MAaCCOBYIO



JIOJIK0 BEUIECTBA B PAcTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaxiuy;

coOmogaTh TpaBWiIa TOJB30BAHUS XMMHUYECKOH TMOCynoil U JabopaTOpHBIM
00OpyJOBaHHEM, a TaK)Ke MpaBHJia OOpaIleHHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHMSMU IO BBIIIOJIHEHUIO J1a0OpAaTOPHBIX XUMHUYECKUX OIBITOB IO
MIOJIyYEHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOro ra3a);
MIPOBOJUTh PEaKUUH, MOATBEPXKAAOLINE KAYECTBEHHBI COCTaB pa3IMYHbIX
BEILECTB: PACIIO3HABATh ONBITHBIM MYTEM XJOpUI-, OpOoMUAI-, HOAUA-, KapOoHaT-,
docdar-, cunmukar-, cyabdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHUS ¥ HOHBI
M3Y4YEHHBIX METAJUIOB, IPUCYTCTBYIOLUIUME B BOJHBIX PAacTBOpax HEOPraHUYECKHX
BELIECTB;

MIPUMEHSTh OCHOBHBIE ONEPALINY MBICIUTEIbHON JESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, 0000IIeHHe, CUCTEMAaTH3alllI0, BBISIBIECHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — ISl U3YUYEHUSI CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIU, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHWA — HaONIOJIEHHWEe, W3MEpPEHue, MOJEINPOBAHUE,
AKCIEPUMEHT (peajbHbI U MBICICHHBIN).



Ilepeuens (koaudpukaTop) NpoBepsieMbIX TPeOOBAHMI K MeTanpeIMeTHBIM Pe3y/1bTATaM 0CBOCHHMS OCHOBHOM

Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06pa30BaHI/Iﬂ

Kon nposepsiemoro

[IpoBepsieMbie TPEOOBAHMUS K METAIIPEAMETHBIM PE3yJIbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00-
mero o0pa3oBaHus

TpeOOBaHUS
1 ITo3naBatenbHbie YV ]
11 BaszoBrie nornueckue neicTBUs

111 BBISBIIATE M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBJICHNUIT)

112 YcTaHaBIUBATh CYIIECTBEHHBINA MPU3HAK KJIACCH(HUKAIIMNA, OCHOBaHUS sl 000OIICHUS U CPAaBHEHUS, KPUTEPUH IIPOBOAUMOrO
aHanm3a

113 C y4€TOM MpeoKEeHHOH 3a/1a4¥ BBISBIISATh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pACCMATPUBAEMBbIX (DaKTaX, JAHHBIX M HAOIIO-
JCHUSX; TMpearaTh KpUTEPHUH TSI BEISIBIICHNST 3aKOHOMEPHOCTEH M TPOTHBOPCUHIA;
BBISBIIATH Ae(UINT HH()OPMALINH, JAHHBIX, HEOOXOIMUMBIX ISl PEIICHHS IIOCTaBICHHOM 3a1a41

114 BEIIBIIATE IPHYNHHO-CIIEACTBEHHBIC CBSI3U TIPH U3YICHHH SIBIICHUI U ITPOLIECCOB

115 Jenatp BEIBOIBI C UCTIONB30BAHNEM JSAYKTHBHBIX H HHIYKTUBHBIX YMO3AKIIOUECHHIH, YMO3aKIIOUEHHH 110 aHAIOTHH, (POPMYITH-
POBaTh THITOTE3BI O B3ANMOCBSI3SIX

116 CaMOCTOSITEIBHO BRIOMPATh CITOCO0 pelieHus YIeOHOM 3a1aun (CpaBHUBATH HECKOJIBKO BApHAHTOB PEIICHUs, BHIOMPATh Hanbo-

JIee MOIXOSIINMA ¢ yIETOM CAMOCTOSTEIIFHO BBIJIEIICHHBIX KPUTEPHER)




12

Bba3oBble HCCIEn0BATENLCKUE IEHCTBHS

121 IIpoBOANTE IO CAMOCTOATEIBFHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIN S3KCIEPUMEHT, HEOOIBIIIOE UCCIEJOBAHUE TI0 YCTa-
HOBJICHHIO OCOOEGHHOCTEH 00BEKTa N3ydeHUSs], IPUIMHHO- CIEACTBEHHBIX CBSI3€H M 3aBUCUMOCTEH 00BEKTOB MEXAY cOOOM
122 OreHuBaTh HA IPUMEHUMOCTD U I0CTOBEPHOCTH HH(POPMAIIHIO, TOTYUYEHHYIO B XO/I€ UCCIIEI0BAHNUS (IKCIIEPHMEHTA)
123 CamocrosTensHo (popMyIHpOBaTH 0O0OIIEHHUS U BEIBOJIBI
0 pe3yIbTaTaM MPOBEIEHHOTO HAOIIOICHNUS, OIIBITA, HCCIEIOBAHMUS, BIaAETh HHCTPYMEHTAMHU OLIEHKH IOCTOBEPHOCTH MOTY4EHHBIX
BBIBOJOB U 000011IEHU I
124 IIporao3npoBaTh BO3MOXHOE JadbHEHIIEe pa3BUTHE IPOIIECCOB, COOBITHI U UX TIOCIEACTBHS B AHAJOTHYHBIX MIIH CXOIHBIX CUTYaLlUsIX,

BBIABUTATH NPEAINOIOKCHUA 00 nx Pa3sBUTUHU B HOBBIX YCIIOBHUAX U KOHTCKCTAX




125

Hcnons3oBaTh BOIIPOCHI KaK HUCCIIEA0BATENbCKUI HWHCTPYMCHT IIO3HAHU A,

(bOpMy.]'II/IPOBaTI) BOITPOCHI, (1)I/IKCI/Ipy}OI_III/Ie Pas3pbiB MEKAY pC€aIbHBIM U KEJIATCIIbHBIM COCTOAHUEM CUTYAlllH, O6’BeKTa, CaMOCTOATCIIb-
HO YCTaHaBJIMBATb HCKOMOC U JAHHOEC;

(bOpMI/IPOBaTL TUIIOTC3Y 00 MCTUHHOCTH COOCTBEHHBIX CYH(I[GHI/Iﬁ u Cy>KI[eHPII7[ Apyrux, apryMeHTHPOBAaTh CBOIO IMTO3UIIUI0, MHCHHE

13 Pabora ¢ nadopmarmeit
131 [IpuMeHsTs pa3nu4Hble METOABI, HHCTPYMEHTHI U 3aIIPOCHI ITPU TIOMCKE M 0TOOpe MH(OPMALIMH WX TaHHBIX U3 ICTOYHUKOB C YUETOM
MIPeUIOKEHHON yueOHOM 3a/1aui 1 3a1aHHBIX KPUTEPHEB
132 Bri6upaTh, aHATM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATHh HH(OPMAIIHIO Pa3INYHBIX BUIOB U ()OPM MPECTABICHUS; HAXO0-
IUTH CXOAHBIE apryMEHTHI (ITOATBEPKAAIOIINE WM OIIPOBEPraloIine ONHY U Ty K€ HIIEI0, BEPCHIO) B PA3IMYHBIX HH(OPMAITHOHHBIX
HCTOYHHKAX
133 CaMOCTOSITEIBHO BRIOHPATh ONTUMAIBHYIO (pOpMY TipeicTaBlieHHsI HHGOPMAIIMU ¥ WILTIOCTPUPOBATH peliacMble 3aJIa4H HECTIOKHBIMHU

CXeMaMH, TarpaMMaMi, MTHOH IpaduKoi 1 nX KOMOMHALIUSIMH




134 OueHnBaTh HaJEKHOCTH HHPOPMAIUH 110 KPUTEPHUSM, ITPEUTOKEHHBIM IIeJarorH4eckuM pabOTHUKOM HITH ChOPMYITHPOBAHHBIM CaMo-
CTOSITEJIBHO

135 D¢ hexTHBHO 3aIIOMUHATH 1 CUCTEMATU3UPOBATh HH(OPMALIUIO

2 Kommynuxatusnsie YY]{

2.1 OO0mienue

211 BripakaTs ce0st (CBOIO TOUKY 3pEHHMSI) B YCTHBIX M MMCHbMEHHBIX TEKCTaX
B xone muanora u (nim) IUCKYCCHE 3a1aBaTh BOIMPOCHI IO CYIIECTBY 00CY)KIaeMOW TEMBI 1 BHICKA3bIBATh HICH, HALlEICHHBIE Ha pere-

212 HUE 33/1a4¥ U MOJJIepKaHUE OJIaroKenaTeIbHOCTH OOIIEHHUS; COITOCTABIISITH CBOM CYXKIACHHS C CY)KICHUSIMH JAPYTHX YIaCTHUKOB JIMAJIO-
ra, oOHapyKMBaTh Pa3ININe U CXOJICTBO MO3UIINI

213 [TyGmuaHO MpeACTaBIATh Pe3yIbTATHI BEIIIOTHEHHOTO OIBITA (3KCIIEPUMEHTA, UCCIIEIOBAHUS, IIPOCKTA);
CaMOCTOSITENIFHO BEIONPATh (popMaT BEICTYIUICHHS € YIETOM 3a7ad MPE3eHTANN U OCOOEHHOCTEH ayINTOPUN B B COOTBETCTBHH C HUM
COCTaBJISTH YCTHBIC ¥ MACHMEHHBIE TEKCTHI C HCIONB30BAaHUEM HIUTIOCTPATUBHBIX MAaTEPHAIIOB

214 Bocnpuaumath U GopMyITHpOBaThH CYKICHHMS, BEIPAXKaTh IMOITMH B COOTBETCTBUU C IETSAMH U YCIOBUSAMH OOIICHMS;, PACIIO3HABATH
HeBepOanbHBIE CPECTBA OOIICHMS, IOHUMATh 3HAUYCHNE COLMANBEHBIX 3HAKOB, 3HATh U PACIIO3HABATH MIPEAIIOCHUTKN KOH(IUKTHBIX CH-
TyaIli ¥ CMATYaTh KOHQIIMKTEI, BECTU IIEPErOBOPHI; MOHUMAaTh HAMEPEHHS APYTUX, IIPOSBITH YBAKUTEIHHOE OTHOIICHHE K cobecen-
HUKY H B KOPPEKTHOH (popMe GopMyIHpoBaTh CBOU BO3PAKCHHUS

2.2 CoBMecTHAs IS TEIBHOCTD




221

[ToHnMaTh 1 UCIIONB30BATh IPEUMYIICCTBA KOMAHTHON M WHANBUAYaTbHOW PaOOThI IPU PEIICHUN KOHKPETHOU POOIIeMBbI, 000CHOBBI-
BaTh HEOOXOJMMOCTh IPUMEHEHUS TPYIIIOBBIX (POPM B3aHMMOJICHCTBHS MIPU PEIICHUH TTOCTABICHHOM 3a/1aui; IPUHHUMATE LIEJb COB-
MECTHOH JIeSITEeIBHOCTH, KOJUIGKTHBHO CTPOUTH NEHCTBUS MO €€ JOCTHKCHUIO: PaCTIPEICIITh POJIH, JOrOBAPUBATELCS, 00CYKIATh PO-
IIECC M Pe3yJIbTaT COBMECTHOM pabOoThI; yMETh 00001IaTh MHEHUS HECKOJIBKUX YETIOBEK, POSIBIIATH FTOTOBHOCTh PYKOBOJIUTb, BBIION-
HATH MMOPYYCHHSI, TOMYMHSATHCS, IUIAHUPOBATh OPTaHU3ALUI0 COBMECTHOU PabOTHI, OMPEIEIISTh CBOIO POJIb (C YUETOM MPEITIOUTCHUN U
BO3MOJXKHOCTEH BCEX YYACTHHKOB B3aUMOJCHCTBUS), paCpeIessITh 3a1a41 MKy WICHAMH KOMaH/Ibl, y4aCTBOBATh B TPYIIIIOBBIX (Gop-
Max paboTsl (00CykIIeHus, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBI» U HHBIE);

BBIMTOJIHSTE CBOIO YaCTh PabOThI, JOCTUTATh KAYSCTBEHHOTO Pe3y/IbTaTa [0 CBOSMY HAIIPABJICHHUIO H KOOPANHUPOBATH CBOU JICHCTBUS C
JIPYTHMU Y4ICHAMH KOMaH/IbI;

OIIEHMBAThH KAYECTBO CBOCTO BKJIAJ[a B OOIIHIA MPOIYKT 11O KPHUTEPHUSIM, CAMOCTOATEILHO CHOPMYTHPOBAHHBIM yYACTHHKAMU B3aHMO-
JCUCTBHSI, CPABHUBATH PE3YJILTATHI C HICXOMHOMN 3a1a4eii M BKJIa ] KaXKI0r0 WieHa KOMAaH bl B TOCTHKCHUE PE3YJIbTATOB, Pa3IeiisiTh
cepy OTBETCTBEHHOCTH U IPOSIBJIATH TOTOBHOCTH K MIPEAOCTABICHUIO OTUETa TIepe TPYIIIOoi

3 PerynatneHble YY/[],
31 Camooprannzaupsi
3.1.1 BbIsBNATL Npo6nembl ANs peLUeHNs B XU3HEHHbIX U y4EOHbIX CUTyaLmsX;

CaMOCTOSITENbHO COCTABMSATb anropuT™M peLleHns 3a4ayun (UM ero YacTb), BbIGUpaTh cnocob pelueHnst y4eGHo 3agaum ¢
YYETOM MMEIOLLMXCH PECYPCOB Y COGCTBEHHBIX BO3MOXHOCTEW, apryMeHTUPOBaTh NpeaiaraemMble BapuaHTbl peLleHuii




3.12

OpueHTMpoBaTbLCA B pa3fnyHbIX NOAXOAAX NPUHATUA pelleHuin (MHAMBUAYyanbHoe, NPUHATUE peLleHns B rpynne, NpuHa-
TWE peLUeHnin rpynnon);

COCTaBnATb NNaH AeNCTBUIA (MnaH peanu3aumm HaMmevyeHHOro anropMTMa peLLeHns), KOPPEKTUPOBATL NPEANOXEHHbIN an-
rOpUMTM C YYETOM MOSNYyYEHNST HOBbLIX 3HaHMI 06 M3yyaeMoM 0ObeKTE; AenaTb BbIOOp U BpaTh OTBETCTBEHHOCTL 3a peLue-
HVe

3.2 CamMokoHTporb

321 Bnapetb cnocob6amm caMoKOHTPOIs, CaMOMOTMBaLMK U pednekcum

3.2.2 BHOCUTEL KOPPEKTMBLI B AEATENBHOCTL HA OCHOBE HOBbLIX 06CTOATENBLCTB, U3MEHUBLUMXCS CUTYaLMIA, YCTAaHOBNEHHBLIX OLUN-
60K, BO3HMKLUNX TPyOQHOCTEN

3.2.3 [aBaTb afekBaTHYIO OLEHKY cuTyaunmn u npegnaratb nnaH €€ n3MeHeHus;
YUMTbIBaTb KOHTEKCT U NPEeABUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MpKU peLleHnmn y4ebHon 3agaymn, agantupoBaTth
peLLeHNE K MEHSIIOLLIMMCS 0OCTOATENLCTBAM;
0OBACHATL NPUYNHBI AOCTUXEHUSA (HEAOCTUXEHNS) Pe3yNbTaToB AEATENbHOCTU, AaBaTb OLEHKY NPUOOPETEHHOMY ONMbITY,
YMETb HaxogMTb NO3UTUBHOE B NPOM30LLEALLEN CUTYaUnn; OLleHMBaTb COOTBETCTBMUE pe3ynbTaTa U Lenn ycnoBuam

3.3. 3MouUnoHanbHbIN UHTENNEKT




3.3.1 PasnunyaTb, Ha3bIBaTb M yNpaBnATb COGCTBEHHLIMU SMOLIMAMU U SMOLIUAMUN AIPYTUX;
BbIAIBMATb U aHaNM3npoBaThb NPUYMHbI SMOLIUIA;

CTaBUTb cebsl Ha MecTo ApYroro YenoBeka, NOHNMaTb MOTUBbI

N HaMepeHUs Apyroro;

perynvmpoBatb crnocob BblpaXeHns 3MOoLuiA

34 MpuHaTne cebs n gpyrmx

OC03HaHHO OTHOCUTLCSA K APYrOMY YENOBEKY, Er0 MHEHUIO; MPU3HaBaTb CBOE NPaBO Ha OLWNBKY M Takoe Xe NpaBo ApYroro;
NpUHUMaTbL cebs 1 Apyrux, He ocyXxaasi; OTKpbITOCTb cebe u Apyrum;
0CO3HaBaTb HEBO3MOXHOCTb KOHTPONMPOBATL BCE BOKPYT

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KVIACC
Kon
NnpoBepsieMo IIpoBepsiemble MpeaMeTHbIE Pe3YJIbTATHI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT' O
ro 0011ero oopazoBaHus
pe3yJjbTara
1 [To teme: «IlepBoHauaIbHBIC XUMUYECKUE TIOHATHS»
PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUI: aTOM, MOJIEKYJIa, XUMHUYECKHUI AJIEMEHT, IIPOCTOE BEIIECTBO,
CJIIOKHOE BEIIECTBO, CMeCh (OJHOpPOJHAsI W HEOJHOpPOAHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs AaTOMHAas U
11 MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MaccoBasi J0Js XMMUYECKOTO 3JIEMEHTA B
' COEIMHEHUH, MOJISIPHBIM 00BEM, XUMUYECKas! PeaKiusl, KiIaccu(UKalUs PEaKuil: peakiuu COeTUHEHUS, PEaKIIuu
pa3noXKeHUus, peaklMd 3aMeleHus, peakluu OOMEHa, JK30- U SHAOTEPMHUUYECKHE PEAKIIMH, TEIUIOBOM 3>PQexT
peaxiuu, pacTBOp, MaccoBast OJIsl BellecTBa (IIPOIICHTHAS KOHIIEHTPAIIKs) B pacTBOPE




WIUTIOCTPpUPOBAThL B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHUX MIOHATHUA U MNPUMCHATHL 3THW HOHATUA IPHU ONHMCAHHUU

12 BEILECTB M MX [IPEBPALCHU

1.3 HCII0JIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTABIICHUST (DOPMYJI BEIIECTB U YPABHCHHU XHMHYCCKUX PEAKITUHA

14 PacKphIBaTh CMBICII 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHUS,
' 3aKoHa ABOTanpo

1.5 OTIPEJICIIATh BAJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCAMHCHHSX

16 KJIACCHU(UITUPOBATHh XUMHUYECKUE PEeaKIHH (110 YUCITY U COCTABY YYaCTBYIOIIHUX B PEAKIIHMH BEUIECTB, 110 TEILIOBOMY
' b dexTy)

1.7 BBIYHCIISATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO H MOJIIPHYIO MacChI BEIIIECTB

1.8 BBIYHCIISATH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 1o (opMyJie COeIMHEHUS,

1.9 BBIYUCIISITH MAaCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE

110 MPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI TIO3HAHHs — HAONIOJICHUE, U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT
' (peanbHBIN U MBICIICHHBIH )
2 ITo Teme: «BaxkHeiue MpecTaBUTEIN HEOPTaHHYECKUX BEIECTBY

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMHUECKUX IOHATHI: OKCUJI, KUCIIOTa, OCHOBAaHHE, COJb

2.2 OTIPENIENATh MPUHAUICKHOCTh BEIIECTB K ONPEICIEHHOMY KIacCy COSMHEHHI 110 (hopMyIam

2.3 KJIacCU(PHUITMPOBATh HEOPTAHMYECKHE BEIESCTBA

24 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PAa3IMYHBIX KIIACCOB, IMOATBEPIKIasI
' OIHMCaHKUE TPUMEPAMHU MOJICKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

25 MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS
' XMUMHYECKUX MPEBPAIICHUI B PA3IMYHBIX YCIOBHIX

26 CJIeIOBaTh MPaBUJIaM MOJIb30BAHMS XUMHUYECKON TIOCYI0N U Ta00paTOPHBIM 000pyI0BaHUEM, & TAKXKE MPABUITIAM

O6paH_[eHI/I$I C BCHICCTBAMHU B COOTBCTCTBUHU C UHCTPYKIUAMU 11O BBITIOJIHCHUTO J'Ia60paT0pHBIX XUMHYCCKHUX OIIBITOB




M0 TOJIYYCHHUIO U COOMpaHUI0 Ta3000pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOpPOJa), MPUTOTOBICHUIO PACTBOPOB C
OIIPENENEHHON MaCCOBOM JI0JIEM paCTBOPEHHOIO BEUIECTBA, IIJIAHUPOBATH U MPOBOAUTh XUMHYECKUE SKCIIEPUMEHTBI
M0 PACMO3HABAHUIO PACTBOPOB IIEJOYEH M KHUCIOT C IOMOLIBI0 HHAMKATOPOB (JaKMyc, QeHondraieuH,
METWJIOPAHK U JIPYTHE)

2.7 MIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON peaKIiu
3 [Io teme: «llepnonnuecknii 3axkoH u Ilepnoanueckass cucreMa xumudeckux viemMeHToB /[[. M. MeHnneneesa.
Crpoenne aToMOB. XUMHUYECKast CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHI
PacKphIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATHH: SIPO aTOMa, MIEKTPOHHBIN CJIOH aToMa, aTOMHasi OpOHUTaIb,
3.1 pammyc aToMa, XMMUYecKasi CBsI3b, TOJISIpHAS M HETIOJISIPHAsT KOBAIGHTHASI CBSI3b, AJIEKTPOOTPUIIATEIEHOCTh, HOHHAS
CBSI3b, IOH, KATHOH, aHHOH, CTETIEHb OKUCIICHUS
3.2 KJIacCU(PHUITMPOBATH XUMUYECKUE IIEMEHTBI
33 OTHCBHIBATh U XapaKTepu30BaTh TabanuHyto popmy [lepuoanyeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh
' MOHATHUSA «TJIaBHas noarpynna (Arpynma)» u «mobdodnas noarpynmna (brpymnma)y, «Mansie» 1 «O00JIBIINE) TIEPHOIbI
34 packpbiBath cMmbich [lepuonnyeckoro 3akona /.M. MenneneeBa: 1eMOHCTPUPOBATH MOHUMAHUE MEPUOIUUECKOMN
' 3aBUCHUMOCTHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuoanyeckoii cucreme
COOTHOCHUTH 0003HAUYEHHUS, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cuctema xumuueckux snemeHTon J1.1.
35 MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsij A1pa,
oOl1ee Yncio MEKTPOHOB U PACIPEICICHNE UX 0 SJEKTPOHHBIM CIIOSIM)
3.6 OTIPEJIeIIATh CTETIEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHHIX
3.7 OTIPEENATh BUJ XMMHUECKOHN CBSI3U (KOBAJIGHTHAS U MOHHAs) B HEOPTAaHUYECKUX COCTMHEHUSIX

9 KJIACC




Kon

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1 06pa30BaTeJ'[bH0i7] nporpaMMmbl OCHOBHOT O

npoBepsieMor
0011ero oopa3oBaHus
0 pe3yJbTara
1 ITo Teme: «BemecTBo 1 XUMUYECKAS] PEAKLIVSD)
pacKkpbIBaTb  CMBICJ  OCHOBHBIX  XHMHUYECKMX  TOHSTHUW:  PacTBOpP,  AJIEKTPOJUTHI,  HEIIEKTPOJHUTHI,
ANEKTPOJIUTUYECKAS AUCCOIMAIIMS, PEAKIIMY HOHHOTO OOMEHa, KaTaln3aTop, XUMUIECKOe paBHOBECHE, 0OpaTHMBbIE
11 1 HeoOpaTUMBbIE peaKINK, OKUCIUTEIIHbHOBOCCTAHOBUTEIIbHBIE PEAKIIMHU, OKUCIUTEIh, BOCCTAHOBUTEIbh, OKHCIICHHUE
¥ BOCCTAaHOBJIEHUE, AJJIOTPOTHs, aM(DOTEPHOCTh, XUMHUYECKasl CBs3h (KOBaJEHTHAs, HOHHAS, METAJUTMYECKas),
KpUCTAJUTMYECKas pemIéTKa, CIIaBbl, CKOPOCTh XUMHYECKOUN peakiinu
19 WJUTFOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XHMUYECKUX TOHSITHH W MPUMEHSTH OTH TOHSATHS MPH OMUCAHUU
' BEIIECTB M MX MPEBPAICHUI
13 COCTaBJIATh YPABHEHUS DJIEKTPOIUTHYECKON TUCCOIMAIMU KUCIOT, IEI0YEH U COJIEH, MOJHBIE U COKpallEHHbIE
' ypaBHEHUS peakiiii HOHHOTO 0OMeHa
14 PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHHS 3JIEKTPOHHOTO
' OanaHca 9TUX peakui
15 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKOM PEaKIMU
2 [To Temam: «HemeTamibl 1 X coeAMHEHUA» U «MeTaibl U X COETUHEHUS»
XapakTepu30BaTh (OMHUCHIBATH) OOIIKME U crienru(uIeckrne XUMUYECKUE CBOMCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB,
2.1 MOATBEPK/1asi ONMCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaxiuit
99 COCTaBJISITh YPAaBHEHMS PEAKIUM, MOATBEPKAAIONINX CYILIECTBOBAHWE T'€HETHUECKOUN CBSI3M MEXKYy BEIECTBAMH
' pa3JIMYHBIX KJIACCOB
93 MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX CTPOEHHUS, BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX




2.4

CJIEI0BaTh IPaBUJIaM IOJb30BaHUS XHMUYECKOH MOCYI0M U J1abopaTOpHBIM 000PYAOBAHUEM, @ TAKXKE MpaBUiIaM
O6paHIeHI/I$I C BCIICCTBAMU B COOTBCTCTBUM C HHCTPYKIUAMH I10 BBIITOJTHCHUIO Ha60paT0pHI)IX XUMHNYCCKHUX
OTIBITOB I10 MOJIY4YEHHUIO U COOMPAHUIO I'a3000pa3HbIX BELECTB (AMMHAaKa U YIJIEKUCIIOTO ra3a)

2.5

MIPOBOJUTH PEaKLUH, MOATBEPKAAIOIINE KaUYECTBEHHbIN COCTaB Pa3JIMUYHbIX BELIECTB: PAaCIO3HABaTh OIBITHBIM
nyTéM XJIOpHUI-, OpoMu, MOauA, KapOoHat, ¢ocdar, cuiamkar, cyabdar, HAPOKCUANOHBI, KATHOHBI aMMOHHUS,
MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIECTB

[To Teme: «Xumus u OKpyKaromas cpeaar»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMH4eckux nousatui: [1JIK BemecTBa; Koppo3usi METAIIIOB

3.2

MPUMEHATh OCHOBHBIC OIEpAIlMM MBICIIUTEIBHONW JCSITeTFHOCTH — aHAJW3 W CHUHTE3, CpaBHEHHE, 00OOIICHHE,
CUCTEMAaTH3AIINIO, BBISBICHHE IPUIMHHO-CIICICTBEHHBIX CBSI3€H — JUIS U3YUEHUSI CBOWCTB BEIIECTB M XHMHUECKUX
pEaKImii; eCTeCTBEHHOHAyYHbIE METOJbl MMO3HAHWS — HAOIIOACHUE, M3MEPEHHE, MOJCIHPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN)

MPOBEPSIEMBIE HA OI'3 IO XUMWU TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJILHON NPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMSI

Kon

npoBepsieM .
IIpoBepsiemble TPeGOBaHUS K NMPeIMETHBIM pe3yJibTaTaM 02a30BOI0 YPOBHSI 0CBOEHHUSI OCHOBHOM

oro o0pa3oBaTe/IbHOI POrpaMMBbI OCHOBHOTI'0 00111ero0 00pa3oBanus Ha ocHoBe PI'OC

TpeOOBaHU

|

1 [Ipencrasnenue:
0 TI03HABAEMOCTH SIBJICHHI MPHUPOJbI, TOHUMaHUE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHMUYECKOH HAayKH Kak
1.1 007acT COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyabTyphl M MPAKTUYECKOW JEATEIbHOCTH

YeloBeKa B YCIOBUSAX COBPEMEHHOTO OOIIECTBA; MOHUMAaHHE MECTa XUMUU CPEIN IPYTHX €CTECTBEHHBIX HAYK




1.2

0 HAay4YHBIX MCTOJaX IIO3HAHHA, B TOM YHCJIC SKCHICPUMCHTAIBHBIX W TCOPCTUUCCKHUX MCTOAAX HCCICIOBAHHA
BCIICCTB U U3YYCHUA XUMHUYCCKUX peaKLII/If/'I; YMCHHEC UCIIOJIB30BATh MOJACIIN IJIA 00BSICHECHUS CTPOCHUA aTOMOB U

MOJIEKYJT

1.3

0 cdepax mpodeccCHOHATEHON MEATEIHHOCTH, CBS3aHHBIX C XUMHEH W COBPEMCHHBIMH TEXHOJIOTHSIMHU,
OCHOBAaHHBIMHU Ha NJOCTUXKXCHUAX XUMHAYECKOU HAyKH, 4YTO ITIO3BOJIUT O6y‘-IaIOHII/IMC$[ paccMaTpuBaTh XMMHUIO KakK
chepy cBoer Oymymied TPOPECCHOHATBLHONW JAESITEIbHOCTH W ClelaTh OCO3HAaHHBIM BBHIOOp XUMHUM Kak
po(UITBHOTO TIPEMETA TIPH MEPEX0/Ie Ha YPOBEHD CPETHETO 00IIero 00pa3oBaHus

Bianenne cucteMoll XMMHMYECKMX 3HAaHUM M YMEHHE NPUMEHATH CHUCTEMY XUMHUYECKHX 3HAaHMM, KOTOpas

BKJIFOYACT:

2.1

BOKHEUININE XUMUYECKUE TOHATHS: XUMUYECKUNA DJIEMEHT, aTOM, MOJICKYyJa, BEIIECTBO, MPOCTOE M CIOKHOE
BEIIECTBO, OJTHOPOAHAS U HEOJHOPOIHAS CMECh, OTHOCUTENIbHBIE aTOMHAsl U MOJIEKYJIIpHAsi MaccChl, KOJMYECTBO
BEI[ECTBA, MOJIb, MOJISIpHASI Macca, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb (CPEAHsIsl), XUuMU4ecKas
peaxiusi, peakiuy COSIUHEHUS, PEaKI[UU Pa3JIoKEeHUs, PeaKIMH 3aMellleHUs, PeaKkIi 0OMeHa, TerI0Boi A deKT
peaxiuu, 3K30- U HJIOTEPMUUYECKHE PEaKluu, pacTBOpP, MAacCOBasl JI0JII XUMHUYECKOIO 3JIEMEHTa B COEIMHEHUH,
MaccoBasi J0JIsl M MPOILIEHTHAs KOHLEHTpPAallMs BEIIeCTBa B PAcTBOpE, SAPO aTOMa, 3JIEKTPOHHBIN cloil atoma,
aTOMHasg  opOuTanb, paauyc  aromMa, BaJeHTHOCTb, CTENEHb  OKHCIEHUS, XHMHUYECKas  CBS3b,
ANIEKTPOOTPHUIIATENILHOCTD, MOJSPHAsl U HEMOJSpHAs KOBAJCHTHAs CBA3b, HOHHAS CBS3b, METAJUIMUECKAsl CBS3b,
KpHUCTaJUIM4YecKast peméTka (aTOMHasi, MIOHHAs, METAJITNYeCcKas, MOJIEKYJIIpHasi), HOH, KAaTUOH, aHHOH, JIEKTPOJIHT U
HERJIEKTPOJIUT, ANEKTPOIUTHYECKAs TUCCOLMALINS, PEaKIIUU HOHHOTO 0OMEeHa, OKUCIUTEIbHO-BOCCTAHOBUTEIHHbBIE
peaKiuu, OKUCIUTENb U BOCCTAHOBHUTENb, OKUCICHUE U BOCCTAHOBJICHUE, SJIEKTPOJIN3, XUMUYECKOE paBHOBECHE,
oOpaTuMble 1 HeOOpaTHUMbIE PEAKIIMH, CKOPOCTh XUMUYECKOU peakiuu, karanuzarop, [1IJIK, koppo3us meTansios,
CIUIaBBbI

2.2

OCHOBOIIOJIaratOI e 3aKOHBI XUMHUH: 3aKOH COXPaHCHHU MACCHI, HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH I[I/I MeHI[eJ'IeeBa, 3aKOH
IIOCTOAHCTBA COCTaBa, 3aKOH ABora):[po

2.3

TCOPHUHN XUMHUUN: aTOMHO-MOJICKYJIApHAs TCOpUs, TCOPUI 3J'ICKTpOJII/ITI/I‘-IeCKOI71 JUucconmruanuunu




Brnanenue ocHOBaMM XUMUYECKON TPaMOTHOCTH, BKIIFOYAIOLIEH:

yYMEHHUE MPAaBHJILHO MCIOJIb30BATh M3yYCHHBIC BEIIECTBA U MaTepHaIIbl (B TOM YHCIIE MUHEpPAIbHbBIE yI00peHus,
MeETaJlJIbl U CIUIABbI, IPOAYKTHI MEPEPadOTKU MPUPOAHBIX UCTOUHUKOB YIJIEBOJOPOIOB (YIJiisl, IPUPOJHOTO rasa,

3.1 He(TH) B OBITY, CEITLCKOM XO3SHCTBE, HA MPOU3BOJICTBE M MIOHUMAaHWE 3HAYCHUS KUPOB, OCIIKOB, YIIICBOJIOB IS
OpraHm3Ma 4YeJIOBeKa; YMEHHE IPOTHO3WPOBATH BIIMSHUE BEHISCTB W XUMHYECKHX IPOIECCOB HA OPTraHU3M
YeJI0BEKA U OKPYKAIONIYIO IIPUPOTHYIO CPETy
3.2 YMEHHE HHTETPUPOBATH XUMHUUYECKUE 3HAHUS CO 3HAHUSAMU JIPYTHX YICOHBIX IPEIMETOB
33 HaJIMYUE OIBITa paOOTHI ¢ PA3TMYHBIMHA UCTOYHUKAMHU WH(POPMAITUH 110 XUMHH (Hay9IHAS U HAYIHO-TIOMYJIIpHAs
' JUTEpaTypa, CIOBapH, CIPABOYHUKHN, HHTEPHET-PECYPCHI)
34 YMEHHE 00BEKTHBHO OIICHUBATHh MH()DOPMAIIHIO O BEIIECTBAX, WX IMPEBPAIICHUSX H MPAKTHICCKOM TPUMEHEHUN U
' YMEHHUE HCIT0JIb30BaTh €€ JUIsl pelIeHHs yueOHO-TI03HABATEIFHBIX 3a/1a4
Brnanenne ocHOBaMM TMOHATHHHOTO amnmapaTa ¥ CHMBOJIMYECKOTO SI3bIKA XMMHUHU JUISI COCTaBJICHUS (GopMyI
4 HEOPraHMYECKHX BEIECTB, YPABHCHUN XUMHYECKUX PEaKIINii; OCHOBaMH XxuMuueckoid HomeHki1atypsl (IUPAC u
TPUBUATHHON )
YMeHne OOBSCHATH CBSI3b IMOJIOKEHUS dJIeMEeHTa B [lepHoauyecKoll CUCTEME C YMCIIOBBIMU XapaKTEPHUCTUKAMHU
5 CTPOEHHUSI aTOMOB XMMMUYECKUX DJIEMEHTOB (COCTaB M 3apsij sjipa, o0llee YUCIO JIEKTPOHOB), pacnpeaeieHueM
AJIEKTPOHOB IO SHEPTETUYESCKUM YPOBHSM aTOMOB IIEPBBIX TPEX NIEPUOJIOB, KAJIHSI U KaJIbIIHsI
[IpencraBienrie O MEPUOJUYECKONM 3aBUCUMOCTH  CBOMCTB ~XHMHYECKHX 3JIEMEHTOB (paauyc aroma,
6 AJIEKTPOOTPHIIATEIIBHOCTD), TPOCTHIX U CIOXKHBIX BEIIESCTB OT MOJIOKEHUS 3JIeMeHTOB B [lepuonnveckoii cucteme
(B MaJIbIX MEPUOIAX U TIIABHBIX OATPYIINAX) U JIEKTPOHHOTO CTPOCHUS aToMa
7 YMeHue KinaccupuIupoBarh:
7.1 XUMUYECKUE FIIEMEHTHI
7.2 HEOPraHMYeCKHE BEIeCTBa
7.3 XUMUYECKUE PEAKITUN




YMeHue onpenensrh:

8.1 BAJICHTHOCTh M CTEIICHb OKHCIICHUS XUMUYECKHUX dJIEMEHTOB, 3apsijl HOHA
8.2 BH/JT XUMUYCCKOU CBSI3U M TUT KPUCTAUTUICCKOU CTPYKTYPBI B COCTMHEHUSIX
8.3 XapaKTep CpeJIbl B BOJHBIX PACTBOPAX BEMIECTB (KUCIIOT, OCHOBAHUIA)
8.4 OKHUCJIUTEITh U BOCCTAHOBHUTEIb
9 YMeHue xapakrepu30BaTh GU3NICCKUE H XUMHUYECKUE CBOWCTBA:
01 MPOCTHIX BEMIECTB (KUCIOPOJa, 030H, BOJOPOJ, rpaduT, aiMa3, KpeMHUH, a30T, Gocdop, cepa, XJIop, HATPUH,
' KaJIWiA, MarHui, KaJIbIIui, aTFOMAHAN, KEJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJIOPOJI, CEPOBOIOPO/I, OKCHIBI U
9.2 ruapokcuabl MetaiioB [-IIA rpymnm, amomunus, meau (II), muaka, sxenesa (I1 u I11), okcuast yrnepona (I u IV),
' kpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI), ceparcras, cepHas, a30THCTas1, a30THas1, GpochopHas,
yroJibHasi, KpeMHHUEBasi KUCJIOTa U UX COJIH)
MIPOTHO3UPOBATh U XapaKTepPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOEHUS, IPUMEHEHNE
9.3 BEIIECTB B 3aBUCUMOCTU OT UX CBOMCTB, BO3MOXHOCTh IPOTEKAHUS XUMUYECKHX MPEBPALICHUI B pa3iMYHBIX
YCIOBHSIX
10 YMeHue coCcTaBiIsITh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIIHii, B TOM YHCIIE:
10.1 peaKkIuii HOHHOTO 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOWCTBA N3YYEHHBIX KJIACCOB (TPYIIN) HEOPTaHUUECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHue BIYUCIATH (IPOBOJUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO DJIEMEHTa B

COCINHCHN N




11.2

MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on
114 10 YPaBHCHHUSM XMMHYCCKHUX PEAKIUH M HAXOJIUTh KOJMYECTBO BEMIECTBA, OOBEM M MacCy pearcHTOB WM
' HPOJIYKTOB PEAKIIUH
12 Bnanenue (3HaHue 0CHOB):
OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HaHUs (HAOJIIOJICHHE, MU3MEpPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE) TIPHU
12.1 W3YYCHHH BEIIECTB M XWMUYECKUX SIBJICHHUN;, yMeHUEe CHOpMYIUpOBaTh NPOOJIEMy WM TPEIIOKHTH TYTH &
perreHus
12.2 0e30macHO# paboThl C XUMUYECKUMH BEIIECTBAMHU, XUMHUECKOU MOCYI0N U JIa0OpaTOpHBIM 000pyI0BaHHEM
npaBujiaMu 0O€30MacCHOTO OOpaIleHUs] C BEIIECTBAMH, HCIIOJIB3YEeMBIMH B TIOBCEIHEBHOW JKHU3HH, MpaBUIAMHU
123 MOBEICHUS B IIeNIAX COEpPEeKEHUs 370POBbsI U OKpYXKAlOIlel MPUPOIHON cpeibl; TOHUMaHue Bpeaa (OIMacHOCTH)
' BO3JICHCTBUSL Ha JKUBbIE OPTaHU3MBI ONpPEAETIEHHBIX BEIIECTB, CIIOCOOOB YMEHbBIEHUS U MPEIOTBPALICHUS HX
BPEIHOTO BO3JICHCTBHS
13 Hanuuune npakTuyecKkux HaBBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHUS CIETYIOIINX XUMUYECKUX KCIIEPUMEHTOB:
131 M3Y4YeHHE U omnucaHue (U3MUECKUX CBONCTB BEILECTB; O3HAKOMJIEHHWE C (DU3MYECKUMU U XUMHYECKUMU
' SIBJICHUSIMU;, OTIBITBI, WILTIOCTPUPYIOIIKE MPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKIUi
13.2 M3Yy4eHHE CIIOCOO0B pa3AeTeHHs CMeceit
133 MOJIyUE€HUE KHUCIOPOJia M M3YUYEHHE ero CBOWCTB; MOJy4eHHE BOJOpOJA M M3YyYEHHE €r0 CBOICTB; MOIyueHHUE
' YIJIEKUCIIOTO Ta3a U U3yYeHHE ero CBOMCTB; MOJyYeHHEe aMMHaKa U U3YUYEHHUE ero CBOMCTB
13.4 MIPUTOTOBIICHUE PACTBOPOB C OIPeIeIEHHON MacCOBOI JI0JIel pacTBOPEHHOTO BEIIECTBA
135 MPUMEHEHHE WHANKATOPOB (JIakMyca, METHIOpaHka U (peHondTanenna) uis onpeaeeH sl XapakTepa cpebl B
' pacTBOpax KUCIOT U HIeIoven
136 HCCJIEIOBAaHUE U OMHMCAHUE CBOMCTB HEOPTaHMUYECKUX BEUIECTB PA3IUYHBIX KIACCOB; U3YYCHHE B3aHMMOJCHCTBUS

KHCJIOT € MCTAJlJTaMH, OKCUJaMU MCTAJIJIOB, paCTBOPUMBIMH U HEPACTBOPHUMBIMH OCHOBAHUSIMU, COJIAIMU; IIOJTYUCHUC




HEPaCTBOPUMBIX OCHOBaHI/H\/JI; BBITCCHCHUC OIHOTO MCTalsla APYruM H3 pacTBoOpa COJIK; HUCCICAOBAHUC
aM(bOTepHI)IX CBOMCTB THAPOKCHUAOB AJIIOMHUHUA U IUHKA

pelIeHHe OKCIEPUMEHTABHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIACChl HEOPraHUYECKUX COCIMHEHUI;
13.7 «DNEKTPOIUTUYECKAS TUCCOIAlUsy; «BaxkHelme HeMeTauibl U UX COCIMHEHU»; «BakHeHme MeTaJibl U UX
COCTMHECHUS

XMMHMUYECKHUE OKCIEPUMEHTHI, WUIIOCTPUPYIOIINE TPU3HAKU TPOTEKaHWs] peakuuid HOHHOrOo OOMeHa;

KauyeCTBEHHbIE pEeaKLMU Ha MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPAX MOHBI: XJIOPUJ-, OpOMUI-, HOIUA-, CYNIbpaT-,

138 dbocdar-, kapOOHAT-, CHUIMKAT-aHUOHBI, THAPOKCUI-UOHBI, KATHOHBI aMMOHWS, MarHusi, KaJIbIHUs, aJFOMUHUSA,
xkenesa (2+) u xenesa (3+), meau (2-+), MuHKA
14 YmMenue:
141 MIPEJICTaBIATh PE3yAbTaThl dKCIIEPUMEHTa B (pOpMe BBIBOJOB, T0KA3aTEIbCTB, IPaUKOB U TAOJHUIl U BBISIBIATH
' SMIUPUYECKUE 3aKOHOMEPHOCTH
14.2 YCTAaHABIMBATh CBS3M MEXIY pEajJbHO HaONIOaeMbIMM  XUMHUYECKUMHU SIBICHUSIMH U IpOLECcCaMH,

MIPOUCXOISIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH IPUUUHBI MHOTOOOPA3Hs BEIIECTB

IHEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE I10
XM

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHMS
1 [IepBoHauanbHBIE XUMUYECKHUE TOHATHUS
11 Uucrele BemiecTBa 1 cMecu. CriocoObl pa3ieneHus cMeceit
1.2 ATOMBI U MOJIEKYJIBI. XUMUYECKUE 31eMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClI0kKHBIE BELECTBA.
13 Xumunyeckas popmyna. BareHTHOCTh aTOMOB XUMUYECKUX AIIEMEHTOB. CTENeHb OKUCIICHUS
14 3aKkoH MOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTeNnbHass aroMHas Macca. OTHOCHUTENbHas MOJIEKYJIsIpHas Macca.
' MaccoBast 107151 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUH




Konunuecto Bemecta. Mosb. MosisipHas macca. MossipHblil 00bEM ra3oB. B3anMocBsi3b KOIMUECTBA, MacChl M YUCIIA

15 CTPYKTYPHBIX €IMHUIL BEUIECTBA
16 du3nyeckue U XMMHUUYECKHUE SIBICHUS. XUMHUYECKas peakius U e€ MPU3HAaKU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB.
' XUMUUECKHE YPABHEHUS
2 [Tepuoanueckuii 3akoH u [lepuoanueckas cuctema xumudeckux anemeHToB .M. Menneneea. CTpoeHrne aTOMOB
91 [Tepuonnueckuii 3akoH. Ileprnoanueckas cucrema xumuueckux annemeHToB .M. MenaeneeBa. [lepuoabl U rpyniel.
) ®u3NYeCKUil CMBICI TIOPSIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIIBI dJIEMEHTA
9 Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YeK aTOMOB IEPBBIX
' 20 xumuyeckux 3neMeHToB [lepuonnueckoit cucremsl [I.11. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKHMX DJIEMEHTOB IMEPBBIX TPEX MEPHOIOB, Kallusl, KaJblHs (pagmyca
2.3 ATOMOB, JJICKTPOOTPHUIIATEIIPHOCTH, METALTHYECKAX U HEMETAJUIMUYECKUX CBOMCTB) M UX COCAMHEHHUN B COOTBETCTBHUU C
MOJIO)KEHUEM 3JIEMEHTOB B [leprnoanyeckoi cucteMe u CTpOEHHEM X aTOMOB
3 Ctpoenue BeniecTna
31 Xumudeckas cBs3b. KoBaneHTHas (TOJApHAs U HEMOJIAPHAs) CBA3h. DICKTPOOTPHUIATEIIBHOCTh XUMUYECKUX JIEMEHTOB.
' WNonnas cBsa3b. Metanandeckas CBSI3b
39 Tumbl KPUCTALINYSCKUX PEMIETOK (aTOMHas, MOHHAs, METAJUINYECKas), 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA
' KPUCTAJUIMYECKOM PEIIETKU U BUIa XUMUYECKOU CBSI3U
4 Baxwueliive npencraBuTeNM HEOPraHuYeCKux BenecTs. HeMerambsl 1 ux coequHeHust. MeTaiibl M X COSMHEHUS
Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX COEAMHEHUN: OKCHIOB (COoJeo0pasyromie: OCHOBHbIE, KUCIOTHBIE,
41 amboTepHble) U  HecoJeoOpasyroliue; OCHOBaHMW  (WIENOYM W HEPACTBOPUMBIE  OCHOBAHHWA);  KHUCIOT
(kucnopocoaepKaIire u OeCKIUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPEAHUX M KHCITBIX)
42 ®u3nueckue U XMMHUYECKHE CBOMCTBA MPOCTBHIX BEUIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpa, KUCIOPOAA, CEphl, a30Ta,
docdopa, yraepoaa, KpeMHUs
4.3 du3znueckue M XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIOB: JUTHS, HATpUs, Kajdus, MarHus M KaJbLud,




TIOMHUHMS, Kese3a. DIEKTPOXUMUUECKUN Psii HalpsKEHUI METaJlJIOB

®u3nyeckue U XUMHUYECKHE CBONCTBA BOJOPOJHBIX COECIUHEHUM HEMETaJlJIOB: XJIOPOBOAOPOJA, CEpOBOAOPOJA,

44
aMMHaKa
45 dusnyeckue M XUMHUYECKHE cBoiicTBa okcumoB HemerawioB: cepsl (IV, VI), azora(ll, 1V, V), docdopa(lll, V),
yraepona(Il, 1V), kpemuusa(IV). IlonydeHne okcu10B HEMETAIOB
46 Xumuueckue cBoiictBa okcuioB: metauioB |A-IIA rpynn, nunka, meau(Il) u sxenesa(Il, 111). TTomyuenne oxkcuaoB
' METAILIOB
47 XUMHUYECKHE CBOWCTBA OCHOBAaHUN M aM(OTEpHBIX THAPOKCUIOB (Ha MpUMEpe TMAPOKCHIOB AIIOMHUHHUS, Kele3a,
' nuHkKa). [lomyuenne ocHoBaHUN U aM(DOTEPHBIX THIPOKCUIIOB
OO0mme XWMHUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJOPOJTHOM, CEPOBOJOPOJHOM, CEPHHCTOW, CEPHOW, a30THOM,
4.8 ¢dbocdopHoii, KpeMHHEBOU, YrodbHOU. OcoOble XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonydenue KuciIoT
4.9 OO6mume XxuMHUYeCKHe CBOMCTBa cpeaHux cojeil. [lomyuenue coneit
4.10 [Tonyuenue, cobupanue, pacro3HaBaHUE BOJOPO/Ia, KUCIOPOAA, aMMHUaKa, YIJIEKHUCIIOTo raza B J1abopaTopuu
411 [Tonyuenue ammuaka, CepHON U a30THOM KHCIIOT B IPOMBILIUIEHHOCTH. OO0IIHe criocoObl MOMyYeHHs] METaJIOB
412 I'enetnueckas cBsi3b MEX/1y KJIacCaMU HEOPTAHUYECKUX COCTUHEHUI
5 XUMUYECKUE PEaKIIH
51 Knaccudukanus XUMHUECKUX peaklUid MO Pa3IMYHbIM MPHU3HAKAM: MO YHCIY U COCTaBY YYaCTBYIOUIUX B PEAKIIHH
' BEIIECTB, 10 TEIIOBOMY 3(pPeKTy, M0 U3MEHEHUIO CTENIEHEH OKUCICHUS XUMUYECKUX IIEMEHTOB
5.0 TemnoBoit 3 ¢hekT XUMUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHs. DK30- U JHIOTEPMHUECKHE pPEaKIIHH.
' TepMoxuMuueckne ypaBHEHUS
53 OKHCIUTENBHOBOCCTAHOBUTENBHBIE — peakuuu. Okucnaurenu W BoccTaHoBHUTENM.  IIpomecchl  OkucneHMA U

BOCCTAHOBJICHUA. 3J'ICKTpOHHBII\/’I OaJlaHC OKUCIUTEIbHOBOCCTAHOBHUTEIIBHOM pCaKkuuun




Teopm[ BHGKTpOHHTquCKOﬁ JUCCOLMalu. KaTI/IOHI)I, AHHOHBI. 3J’I€KTpOJ’II/ITI>I N HECIJICKTPOJINUTEIL. CunbHBIC U ClIa0bIe

>4 MeKTpoIUTHL. CTEIIeHb UCCOUAIIUT
55 Peakimn moHHOTO OOMEHA. YCIIOBUSI NMPOTEKAHHUS PEAKIMH HMOHHOTO OOMEHa, TOJHBICE M COKPAMEHHBIC HOHHBIC
' yPaBHEHHs pEAKLUi
6 XuMHS ¥ OKpYKaroIias cpeza
6.1 BemecTBa 1 Marepualibl B MTOBCEIHEBHOHN JKM3HH YelOBEKa. be3omacHOe MCMOJIb30BAaHUE BEIISCTB M XUMHYECKHX
' peakiuii B Jabopatopuu u ObITy. [TepBas TOMOIIH MPU XUMHUYECKUX 0KOTaX M OTPABJICHUIX
XUMHYECKOe 3arps3HCHHE OKPYXaromied cpeipl (KHCIOTHBIC IOXIH, 3arpsS3HEHUE TOYBBI, BO3JyXa M BOJOEMOB),
6.2 criocoObI ero mpenotBpamenus [IpenensHas momyctumasi konueHntpaius emiects (ITJK). Pomp xumum B pemenun
9KOJIOTMYECKUX MPpobIeM. Y cuieHne NapHUKoBOro agdeKra, pa3pyleHue 030HOBOTO CIIOs
[Ipumenenue cepsl, a3ota, gpochopa, yriepoaa, KpeMHUS U UX COCAUHEHUN B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH U
6.3 cenbCKOM xo3siiicTBe. [IprMeHEeHHEe METalJIOB M CIUIAaBOB (CTayib, YYr'yH, OIOpATIOMHHHH, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coequHeH. [ToHsTHE 0 KOPPO3UK METAJIJIOB, OCHOBHBIE CITOCOOBI 3aLTUTHI X OT KOPPO3HUU
6.4 [IpupoaHbIE UCTOYHUKH YTJIEBOJIOPOJOB (YTrojb, IPUPOJAHBIA a3, HE(TH), IPOAYKTHl UX MepepadoTku (OCH3WH), MX
POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX Yriiepoja (MeTaH, 3TaH, STUJICH, alleTHIICH,
6.5 3TaHOJ, TIULEPUH, YKCyCcHas KucioTa). [loHsTre o Onoornyecku BaXKHbIX BEIIECTBAX: KUPAX, OeNIKax, yriaeBoaax — U UX
POJIK B )KH3HU YeIOBEKa
7 Pacuérsr:
7.1 1o GpopMynaM XUMHUYECKUX COSIUHEHUI
7.2 Macchl (MaccoBO#) TOJIM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM




TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMMbl

Koua

H4e

CTBO
yacoB

DJleKTpoHHbIe (HH(PpOBbIe) 00pa3oBaTeIbHbIE PeCypchl

Paznen 1. HepBOHaqa.m,m,le XUMHUYECCKHUEC MOHATHUSA

Xumusa — BakHas 00J1acThb

11 €CTECTBO3HAHUS U MIPAKTUICCKOM 5 bubnunoteka [{OK https://m.edsoo.ru/7f41837c
JESITEIbHOCTH YelIOBeKa
1.2 BeiiecTBa 1 XUMUUECKHE PEAKIIUU 15 bubnunoteka [{OK https://m.edsoo.ru/7f41837c

Hroro no pazneny

20

Pa3nen 2. BaxkHeiimme npeactaBuTe/ M HEOPraHUYeCKNX BelllecTB

2.1 Bosyx. Kucenopoz. Howsrie 06 6 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
OKCHAaX
B I

2.2 OAIOPOX. LIOHATHE O KHEAoTax o 8 bubmoreka IOK https://m.edsoo.ru/7f41837c
COJIX

2.3 Bona. Pactsope. Tonsrhe 06 5 bubmmoreka IOK https://m.edsoo.ru/7f41837c
OCHOBAHHUAX

2.4 Octosiibie Fﬂaccm HEOPTAMIHECKUX 11 bubmmoreka IIOK https://m.edsoo.ru/7f41837c
COCAMHCHUU

Hroro no pazneny

30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuonnyeckas cucrema xumuieckux 3jiemeHToB Jl. . MennesieeBa. CTpoeHune aToMoOB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

3.1

[Iepuonnueckuii 3aK0H U

7

Bbubaunorexa LIOK https://m.edsoo.ru/7f41837¢



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

IIepuoanueckas cucrema
XUMUYECKHX 351eMeHToB . 1.
MenneneeBa. CTpoeHue aroma

Xumuueckast cBsi3b. OKUCIATENBHO-

3.2

BOCCTAHOBHUTCJIbHBIC PCAKITNN

bubmuoteka 11OK https://m.edsoo.ru/7f41837¢

Hroro no pazneny 15
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KJIACC

Ne
n/ | HammeHoBaHme pa3jesioB U TeM nporpamMmsbl | Kosmmuecr JuekTpoHHble (MU poBbIE) 00pa3oBaTeIbHbIE PeCypPChl
n BO 4aCOB
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIMl
H o
11 OBTOEHHE H YTTy0JICHHE SHAHHH OCHOBHEIX 5 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
paszesnoB Kypca 8 Kiacca
O
1.2 CHOBHUHe JAKOHOMEPHOCTH XHMITIECIX 4 bubnunoteka [IOK https://m.edsoo.ru/7f41a636
peaxiuii
1.3 SMEKTPOIMTHHECCKA ANCCOLHAILHA. 8 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
XUMUYECKHE peaklii B pacTBOpax
Hroro mo pazneny 17
Paznen 2. HemeTanibl M MX coeAMHEHUSA
06
2.1 HHas XaPaKTCPHCTHIA XUMIHECKHX 4 bubmoreka LIOK https://m.edsoo.ru/7f41a636
sneMeHToB VIIA-rpynmnbl. ['anorensl
06
2.2 tHasl XapaKTepucTiia XHMquCKfIX 6 bubmmoreka [TOK https://m.edsoo.ru/7f41a636
aneMeHToB VIA-rpymnmel. Cepa u e€ coeTuHeHus
OO01as XxapakTepuCcTUKa XUMUYECKIX
2.3 | anementoB VA-rpymibsl. A30T, pocdop u ux 7 bubnuorexa LIOK https://m.edsoo.ru/7f41a636
COEMHEHUS
OO1as XxapakTepuCTUKa XUMHYECKIX
2.4 | osnementoB [VA-rpynmsl. Yriepoa u KpeMHHN 1 8 bubnuorexa LIOK https://m.edsoo.ru/7f41a636

nX COCAUHCHUA



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

Hroro no pazueny 25
Pa3nen 3. MeTa/uibl 4 UX COEMHEHHS
3.1 | OOmue cBOMCTBAa METALIOB 4 bubanoreka I{OK https://m.edsoo.ru/7f41a636
3.2 | Baxwueiimme MeTaIbl ¥ MX COEIUHEHUS 16 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
Wroro mo paznery 20
Pazjnen 4. Xumus 4 OKpy:Kawiuas cpeaa
4.1 | BemecTBa 1 MaTepHuasbl B )KU3HHU YEIIOBEKA 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
Hroro mo paznmeny 3
PesepBHOE Bpemst 3 bubmuoreka [IOK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
New/m | Tema ypoxa Koy | DjexkTponnble nudpoBbie 00pa3oBaTe/ibHbIE
€CTBO pecypcbl
4acoB

1T .P .T

1 PEIMET XHMIH. TOIE XUMHUH B KUSHH Heroneka. Leta 1 Bubsmoreka LIOK https:/m.edsoo.ru/ff0d210c
U BEIeCTBa

2 ITousiTHE O METOAAX TMO3HAHMS B XUMUH 1 bubmmoreka L{OK https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B

3 nabopatopuu ¥ MPUEMBI 0OpaIeHUs ¢ Ta00PaTOPHBIM 1 bubnunoreka [IOK https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
4 .C 0

4 HCTbie BOILECTBA H CMECH. L-TIOCODH! PasACIICHIA 1 bubmmoreka IIOK https://m.edsoo.ru/ff0d26ca
cMeceit
I1 6ota Ne 2 «P 5

5 paiTirieciad pabota 712 £ « ? 3MCNICHHE CMeCeH (Ha 1 bubmmoreka L{OK https://m.edsoo.ru/ff0d28c8
pUMepe OYUCTKH TIOBAPEHHOM COJIH)»

6 ATOMBI K MOJIEKYJIBI 1 bubnuoreka IOK https://m.edsoo.ru/ff0d2a6¢
X .3

7 MMHHECKHE SIICMEHTEI. 3HaKH (CHMBOILI) 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d2be8
XAMHUYECKHUX JIEMEHTOB
IIpocThie U CIIOKHBIC BEIICCTBA 1 bubmmoreka IIOK https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJICKYIIIPHOE y4EeHUE 1 bubmuorexa LIOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB. X UMHYECKAs

10 ¢dopmyna. BaneHTHOCTH aTOMOB XMMHUYECKUX 1 bubmumorexa LIOK https://m.edsoo.ru/ff0d2eae
AIIEMEHTOB
O .0

11 THOCHTCILHAM STOMHIQ Maced. LTHOCHTCIbHAR 1 Bu6imotexa IOK https://m.edsoo.ru/ff0d323c

MOJICKYJIIpHasd Macca



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

12

MaccoBas A0JIs XUMHUYECKOTO 3JI€MEHTa B COSIMHECHUH

bubmuotexa I{TOK https://m.edsoo.ru/ff0d350c

13 KonmuectBo BerectBa. Mouib. Mossipaast macca bubnunoreka LIOK https://m.edsoo.ru/ff0d5230
) . X

14 VISHACCIHC 1 XMMHHACCIHNE ABICHILL, AMMIHACCKaA Bbu6mmoteka ITOK https://m.edsoo.ru/ff0d37fa
peaxuus
IT

15 pmHavKH 1 YCHOBHA TPOTCRAHIA XHMHIHCCIHX bubnuoreka LIOK https://m.edsoo.ru/ff0d3al6
peaxuuit
3 . X

16 AXOH COXATICHILT MACCRI BEECTD. AMMIACCRAC bubmmoreka LIOK https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
B

17 PIIHCIICHITE KOJIHHACCTRA, MacCh! %emeCTBa 1o bubnunoreka [IOK https://m.edsoo.ru/ff0d5708
YPaBHCHUSIM XUMHUYECKHUX PEaKIIni
Kn i

18 ACCHOUKAIIS XHMUHECKHX peaKiiiii (CoeuHents, bubmoreka LIOK https://m.edsoo.ru/ff0d3f34
paslioKeHUs, 3aMeIeHUsI, 0OMEHA)
M. B.JI — Y4EHBIN- .

19 OMOHOCOR — yACHbII SHHHMOUHGHHCT bubmuoreka IOK https://m.edsoo.ru/ff0d40c4
O06001eHre 1 cucTeMaTu3alus 3HaHu’
K 6ota Nel B

20 OHTPOIIBHA pabota T2 HO TeMe «Betiectsa 1 Bubnuoreka IIOK https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKIII
B — .C K —

21 O3AYX T CMEC T4308. LOCTAB BO3AYXa. RUCTOPOA Bubmuorexa IIOK https://m.edsoo.ru/ff0d448e
3JIEMEHT U IpocToe BemiecTBo. O30H
o -

22 MSHHCCIHE 1 XAMHTCCIHE CHOUCTRA KuCHOpOsia Bubmuorexa IIOK https://m.edsoo.ru/ff0d4614
(peakiuu okucieHus, ropenue). [louarue 06 okcugax
C 0 0

23 HOCODRL TOTyHCHI RUCTOPO/A B HAbOPaTOPHH 1 bub6muoreka IIOK https://m.edsoo.ru/ff0d497a
npomsliieHHOCTH. [Ipumenenne kucnopoia
TennoBoit 3 PeKkT XUMUYECKOH peakiuu, MOHATHE O

24 TEePMOXHUMUYECKOM YPaBHEHHUH, 3K30- U bubnmoreka LIOK https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX PCAKIUAX



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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TormBo (HedTh, yroyib 1 MeTaH). 3arps3HeHne

25 bubmmoreka LIOK https://m.edsoo.ru/ff0d4c4a
BO3J1yXa, CIIOCOOBI €r0 MPEI0TBPAIICHHS
11 3] Ne 3 11

26 parTrieciad pabota 712 3 10 TeMe « OHZI%HHG " bubmmoreka LIOK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KHCIIOpo/ia, H3yYeHHE €r0 CBOUCTBY
B — .

27 OROPOAL ™ STEMEHT H HPOCTOE BELIECTEO Bu6miorexa [JOK https://m.eds00.ru/ff0d4ddo
Haxoxnenue B mpupoe
D 5| .

28 MSHHACCKHE 1 XUMITICCIHC CBONCTRA BOAOPOa Bu6miorexa [JOK https://m.eds00.ru/ff0d4ddo
[Ipumenenne Bogopoaa

29 [ToHsTHE O KHUCITOTAaX M COJIAX bubmmoreka LIOK https://m.edsoo.ru/ff0d50d?2

30 CriocoObI MMoJTydeHHs BOIOPO/Ia B 1TaOOpaTopHu bubmuoreka I{OK https://m.edsoo.ru/ff0d4dd0
II 3] Ne 4 11

31 paiTirieciad pabota 712 4 0 TEME « OjqueHHe 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d4f42
coOMpaHue BOJOPO/Ia, H3YyUEHHE €r0 CBOUCTBY

32 MosipHbIii 006EM ra30B. 3aKOH ABOTaapo bubmuoreka IOK https://m.edsoo.ru/ff0d542e

33 Brruncienus 00bEMa, KOJIMYECTBA BEIIECTBA ras.all o Bu6morexa LOK https://m.edsoo.ru/ff0d55a0
€ro U3BECTHOMY KOJIMYECTBY BELIECTBA WA 00BEMY
B 61

34 RITHCHCHHA OUDEMOB Ta30B IO YPAsHEHMIO peatdim Bu6mnuoreka LIOK https://m.edsoo.ru/ff0d5708
Ha OCHOBE 3aKOHA 0OBbEMHBIX OTHOLIEHUI Ta30B

35 dusnyeckue 1 XUMUYECKHE CBOICTBA BOIBI bubmoreka LIOK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwii. [TonsiTre 00 uHAMKaTOpax bubmoreka ITOK https://m.edsoo.ru/ff0d59e2
Boa kak pacrBopuTeis. HachleHHbIE U

37 HEHACHIIIEHHBIE PACTBOPBI. MaccoBasi J10Jisl BELIECTBA B bubmoreka LIOK https://m.edsoo.ru/ff0d5b40
pacTtBope
[Mpaktrueckas padota Ne 5 o teme «IIpurorosnenne

38 PacTBOPOB C OMpeeNEHHON MacCcOBOM noIei bubmuorexa LIOK https://m.edsoo.ru/ff0d5eba

paCTBOpéHHOFO BCIICCTBA»
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KonTtponsnas padora Ne2 mo teme «Kucmnopo.

39 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d6342
Boaopona. Bona»

40 Oxcuipl: cocTaB, KiiacCuHKaIys, HOMEHKIATypa 1 bubnuoreka I1OK https://m.edsoo.ru/ff0d664e
I N

41 OYHCHHIE 1 XUMITICCIHC CBONTUTRA RUCTOTHBIX, 1 Bu6morexa LIOK https:/m.edsoo.ru/ff0d664e
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB

42 OcHOBaHHS: COCTaB, KJIacCH(HKAIIKsI, HOMEHKIATypa 1 bubmuoreka [{OK https://m.edsoo.ru/ff0d67ca

43 [MonyueHne ¥ XMMHYECKHUE CBONCTBAa OCHOBAHHIA 1 bubnunoreka LIOK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocta, kinaccuukaiius, HOMEHKIATypa 1 bubmmoreka LIOK https://m.edsoo.ru/ffOdfee2

45 [MonyueHune 1 XUMHYECKHE CBONCTBA KHCIIOT 1 bubnunoreka [OK https://m.edsoo.ru/ff0dfee2
C : 0

46 o7 (Cpenne) UHOMeHKHaTypa’ CTOCODH HOTYHEHIA, 1 bubnuorexa [IOK https://m.edsoo.ru/00ad9474
XAMHUYECKHE CBOHCTBA
[Ipaktrueckas padota Ne 6. Pemenue

47 AKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «OCHOBHBIC 1 bubmmoreka ITOK https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX COCTMHCHHID)

48 FeHeTI/IquIEa;I CBSI3b MY KJIACCAMHU HEOPraHUIECKHX ! BuGmiorexa LOK https://m.edso0.ru/00ad9a50
COCTMHEHHI

49 O0001IeHNE U CUCTEMATU3AIMS 3HAHUMN 1 bubmoreka LIOK https://m.edsoo.ru/00ad9ch2
K o 03 "

50 OHTPOTbHAs padora Ne3 rio TeMe OCHOBHEIE TACCE! 1 Bub6nmnoreka LIOK https://m.edsoo.ru/00ad9ela
HEOPraHUYEeCKUX COCTUHECHUI
IT

51 CPBHIC MOIIBITKH KIACCHOUKALHH XHMHHCCKIX 1 Bu6mnuoreka I{OK https://m.edsoo.ru/00ad9ffa
a5eMeHTOB. [TOHATHE O TPYIIax CXOIHBIX JICMEHTOB
IT i IT

52 CPHONIHCCIIN AKOM 1 LICPHOMICCKAT CHOTEMA 1 Bu6mnunoreka I{OK https://m.edsoo.ru/00ada52¢c
xuMuueckux anemeHToB Jl. . Menneneesa

53 Ileproapl, rpynmsl, TOATPYIIBI 1 bubmmoteka LIOK https://m.edsoo.ru/00adaS2c

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomsl 1 Bubmorexa L{OK https://m.edsoo.ru/00ada342
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CrpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

b K https://m. I
55 Mepuoseckoii cuctems JI, . Menzeneesa 1 nommoreka LIOK https://m.edsoo.ru/00ada6bc
XapaKkTeprCTHKa XHMHYECKOTO 3JIEMEHTA T10 €T0
56 nosioxkeHuto B [lepuoanyeckoit cucreme . M. 1 bubmmoreka LIOK https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [TeproanyecKoro 3aK0Ha Ul pa3BUTHS
57 Hayku U nipaktuku. J[. . MenzeneeB — y4€HbIH, 1 bubnunoteka LIOK https://m.edsoo.ru/00ada96e
MeIaror ¥ rpaskIaHuH
P i . 0600
58 e3evaHHH YPoK . ODIICHHE H CHCTEMATHSALI 1 Buburoreka IIOK https://m.edsoo.ru/00adb33c
3HaHu# / Beepoccuiickas mpoBepouHas paboTta
KonTponsnas padota Ned o Teme «CtpoeHue aToma.
59 Xumudeckas cBs3b» / Beepoccwuiickast mpoBepoyHast 1 bubmuoreka [{OK https://m.edsoo.ru/00adb486
pabora
9
60 JICKTPOOTPHATENLHOCTD ATOMOB XHMUHCECKHX 1 bubmmoreka LIOK https://m.edsoo.ru/00adaab8
3IIEMEHTOB
61 Honnas XuMH4YecKas CBSI3b 1 bubmoreka LIOK https://m.edsoo.ru/00adac34
62 KoBajenTHast moasipHast XUMHAYECKask CBA3b 1 bubnuoreka IIOK https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HEMOIIpHAst XUMUYECKask CBSI3b 1 bubnuoreka IIOK https://m.edsoo.ru/00adaab8
64 CreneHb OKHCICHUS 1 bubmuoreka IIOK https://m.edsoo.ru/00adae28
65 OKHCIIHTEIBHO-BOCCTAHOBHUTEIIBHBIC PEAKIIMN 1 bubmoreka ITOK https://m.edsoo.ru/00adb076
66 OKHCIUTEIN ¥ BOCCTAHOBUTEIIH 1 bub6muoreka IIOK https://m.edsoo.ru/00adb076
67 KOHTP?,HLHM pabora Ne3 "Tonoas konTponbHas 1 Bu6muorexa IOK https:/m.edsoo.ru/00ad9cb2
pabora".
P i .
68 €3¢PBHEIH YPOK. OOOOUICHHE 1 CHCTEMATH3ALHA 1 Bu6muorexa LIOK https:/m.edsoo.ru/ff0d61c6

3HAHUI 10 TeEMe <<CTpO€HI/Ie atroma. XMHUYECKas CBS3b.
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OBP». Ananu3 ro0Boi KOHTPOJILHOM PabOTEHI.

TOJIOKCHUEC XUMHUYCCKOTI'O paBHOBCCHU A

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
9 KJIACC
K C) 0
No 11/t Tema ypoxa 014 JIEKTPOHHBIE LM (POBHIE 00pa3oBaTeIbHbIE
€CTBO pecypchbl
4acoB
I1 i I
1 CPHOIMHCCKIH SAKOH. LIepHOITIECkast chcTeMa 1 bubmuoreka [{OK https://m.edsoo.ru/00adb59e
xuMmudecknx dneMmenToB . . Meneneera
3 9
2 AXOHOMEPHOCTH B ml\_/,[eHeHHH CBOHCTE XHMITCCKIX 1 bubmuoreka IIOK https://m.edsoo.ru/00adb6b6
AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB
Kracc a OMEHKJIaTypa HeOpraHu4ec
3 MQUKALILA H HOMCHIUIATYPA HEOPIAHHHCCKIX 1 bubmoreka LIOK https://m.edsoo.ru/00adb7e2
BEIIECTB
B -
4 I/I,Z[?I XUMHUYECKOHN CBSI3U U THUITBI KPUCTAJUTHYECKUX 1 Butnmorexa LIOK https://m.edsoo.ru/00adbact
peméTok
Kontponbnas padora Nel o teme «IloBTopenue u
5 yriayOiieHre 3HaHU OCHOBHBIX pa3zesioB Kypca 8 1
KJIaccay
K -
6 AACCHOUKAUMA XHMHUHCCKHX PEAKIHTE 110 PasIHiHbIM 1 Bubmmorexa IIOK https://m.edsoo.ru/00adbcb0
MpU3HAKaM
I1 i T
7 OFUITHE O CROPOCTH XUMHIHCUKOM PEARIlIM. LIOWIHe 1 Bbubnuorexa IIOK https://m.edsoo.ru/00adbe9a
0 TOMOTEHHBIX U T€TEPOre€HHBIX PEaKLUsIX
[Tonsarue o xuMuueckoM paBHOBeCUU. DaKTOPHI,
8 BIIUSIFOIIME HA CKOPOCTh XUMHUECKOM PEeaKIIuu U 1 bubmoreka ITOK https://m.edsoo.ru/00adc28c
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9 OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMU bubmorexa LIOK https://m.edsoo.ru/00adcade
T i .C

10 COPHA SHEKTPOIITITICCKOM HACCOUHALITH. LHUIBHRIE H bubmmoreka LIOK https://m.edsoo.ru/00adcd68
ci1abbl€ IEKTPOJIUTHI

11 HoHHbIe ypaBHEHHS PEaKIMi bubnunoreka LIOK https://m.edsoo.ru/00add448

12 Xummeckie CfOﬁCTBa faenoT OCHO?aHHﬁ B epete bubmmoreka LIOK https://m.edsoo.ru/00add5d8
NPE/ICTABICHUH 00 IIEKTPOTUTHUCCKON IUCCOIIHAITAH

13 Xnnieckie CBOﬁCTBavCOHeﬁ B CBETE MPE/ICTABIICHITIH bubmmoreka IIOK https://m.edsoo.ru/00add8b2
00 DIIEKTPOTUTHIECKOMN TUCCOIMAIINN

14 [MToHsTHE O TUAPONH3E COe bubnuorexa [IOK https://m.edsoo.ru/00add9d4

15 O0600111eHNE U CHCTEMATH3aINs 3HAHMH bubmmoreka LIOK https://m.edsoo.ru/00addd12
1 oota Ne 1. «P

16 pakririeciai pabora A2 L. «Hellerue bubmmoreka L{OK https://m.edsoo.ru/00addbfa
IKCIIEPHUMEHTAIIBHBIX 33729
KonTtponsHas padota No2 o teme

17 «DNEKTPOIMTHYECKAS AUCCOIMAINA. XUMUYICCKHE bubmoreka LIOK https://m.edsoo.ru/00addecO
pEaKIMU B PacTBOPax»
06 X

18 Hfaﬂ XAPAKTEPUCTHKA [ATIOTCHOB. AMMIHECKIC Bbu6mnoreka LIOK https://m.edsoo.ru/00addfe2
CBOICTBA Ha pUMeEpE XJI0pa
X .C

19 HOPOBOZIOPOIL, % OJBIHAS KHCIIOTH, RitMuseciae Bu6mnuoreka 1{OK https://m.edsoo.ru/00ade104
CBOICTBA, MOJy4YCHUE, IPUMCHCHHE
I1 6ota Ne 2 11

20 paKTHiI pokas pabota 1o TeMe f OLyseHme bubmuoreka IIOK https://m.edsoo.ru/00ade348
COJISTHOM KUCIIOTBI, U3y4eHUE e€ CBOWCTBY
B N

21 PIRHCIICHI TIO YPABHCHIM XUMHUHCCIHX PEaKIm, Bbu6mnoreka ITOK https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PEarcHTOB JaH B U30bITKE

22 OOmas xapaKTepucTHKa 31eMeHTOB VIA-Tpymst bubmumorexa LIOK https://m.edsoo.ru/00ade64a

23 AnnorpomnHsle Moaudukanuu cepbl. HaxoxxieHue cepsl Bbubmorexa L{OK https://m.edsoo.ru/00ade64a
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U €€ COEAMHEHU B Ipupoe. XMMHUUYECKUE CBOKCTBA
cepsl

24

CepoBo1opo1, cTpoeHUE, (PU3HIECKUE K XUMUYECKUE
CBOMCTBA

bubmuoreka [IOK https://m.edsoo.ru/00ade802

25

Oxcunpl cepbl. CepHast KHCIIOTa, PU3NIECKHUE U
XUMUYECKHE CBOMCTBA, MPUMEHECHHE

bubmuoreka [{OK https://m.edsoo.ru/00adea28

26

XHWMHUYECKUE PEAKIUY, JIEHKAIINE B OCHOBE
MPOMBIIIJICHHOTO CTI0C00a MOyYeHUsT CEpHOI
KHMCJIOTBI. XMMHAYECKOE 3arpA3HEHUE OKPYKAOIIEeH
Cp€abl COCANMHCHUSAMU CCPBI

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

27

Brrunciienne MaccoBO J0JIM BBIXO1a MPOAYKTa
peakiuu

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

28

OO6mrast XxapakTepUCTHKA MIEMEHTOB V A-Tpymibl. A30T,
pacnpocTpaHeHue B Ipupoie, Gu3nueckue u
XUMHYECKUE CBOMCTBA

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

29

AMMHaK, ero pu3nIecKre U XMMHIECKHE CBOMCTRA,
MOJTyYCHUE U IPUMEHEHUE

bubmoreka LIOK https://m.edsoo.ru/00adf004

30

[Ipaktrueckas padota Ne 3 o teme «IlomyueHue
aMMuaKka, U3yuyeHue ero CBOMCTB»

bubmuoreka IIOK https://m.edsoo.ru/00adf180

31

A3OTHas KMCIIOTA, €€ (PU3UIECKUE K XUMUYCCKUE
CBOIliCTBa

bubmuoreka IIOK https://m.edsoo.ru/00adf306

32

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMS B
KayecTBE MUHEPAIbHBIX y10OpeHN. XUMHUUEcKoe
3arpsiI3HEHUE OKPYXKAIOUIEH Cpesibl COEANHEHUSIMU
asora

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

33

dochop. Oxcun pocdopa (V) u pochopHas KucioTa,

Bbubaunorexa I{OK https://m.edsoo.ru/00adf68a
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¢bu3nvecKkrue 1 XUMUYECKHE CBOUCTBA, TIOTyYCHHE

Hcnonp3oBanne pocdaroB B Ka4eCcTBE MUHEPATLHBIX

34 ynoOpeHui. 3arpsi3sHeHHe TPUPOTHOM Cpeibl bubnunoreka LIOK https://m.edsoo.ru/00adfc20
docharamu
%

35 FICPOA, PACTIPOCTPAMCHIE B HPHPOAE, Qusiaccine bu6mmoreka ITOK https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuipl yriaepoja, ux (pu3nyecKre u XuMUIECKUe

36 CBO#CTBA. DKOJIOTHYECKHE MMPOOIIEMBI, CBSI3aHHBIE C bubmuoreka IIOK https://m.edsoo.ru/00adfebe
okcuzoM yriepona (IV)

37 VYroapHas KUCIIOTa U €€ COITN bubmoreka LIOK https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o treme "[lonyuenue

38 yIJIeKHCIIoro Ta3a. KauecTBeHHAs peaknus Ha bubmuoreka [IOK https://m.edsoo.ru/00ae027e
KapOoHaT-uoH"
1 0

39 CPROHARAILHAIC OHATHA 0D OPrafitieciux bubmuoreka [IOK https://m.edsoo.ru/00ae054e
BEIIECTBAaX KaK O COCAMHEHHSX yriiepoia

40 KpemHuuii u ero coeuHeHUs bubmmoreka LIOK https://m.edsoo.ru/00ae080a
[Ipaktnueckas padota Ne 5. Pemenue

41 9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Bakueiimme bubmmoreka L{OK https://m.edsoo.ru/00ae0bf2
HEMETAUTbl U MX COCMHEHHSD)
Kontponsnas padota Ne3 no teme «Baxkneiinire

42 bubnuoreka IIOK https://m.edsoo.ru/00ae0el8
HEMETAUTbl U MX COCMHEHHSD)
OO11ast XapaKTepUCTUKA XUMHUECKUX JIEMEHTOB —

.M
43 METAIOB. VICTAJUTITCCRA CRASH 1 METAIITHHACCRaR Bu6mnoreka ITOK https://m.edsoo.ru/00ae103e

KpUCTajuiMuecKkas pemérka. u3nyeckue CBOMCTBa
METAJJIOB
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XHUMHYECKHE CBOMCTBA METAJLJIOB.

44 DHEKTPOXHMITECKiE Pt HAMDKEHTTH METALIOR 1 bubmmoreka LIOK https://m.edsoo.ru/00ael156
OO6mue criocoOb! moay4eHust MeTauioB. CIUTaBbl.
45 BoIunciieHus mo ypaBHEHUSAM XUMHUYCCKUX PEAKIIHMA, 1 bu6muoreka [{OK https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEAreHTOB COJEPIKUT IIPUMECH
46 [ToHsITHE O KOPPO3UU METAIIIOB 1 bubnunoreka [IOK https://m.edsoo.ru/00ael278
47 [lemounbIe METAIIBI 1 bubmmoreka LIOK https://m.edsoo.ru/00ael4b2
48 OKCH/IBI ¥ THIPOKCH/IBI HATPHUS M KU 1 bubnuoreka IIOK https://m.edsoo.ru/00ael4b2
49 [IenouHO3eMENbHBIE METAJUIBI — KAIBIWH U MarHuii 1 bubmmoreka LIOK https://m.edsoo.ru/00ael5e8
50 Baxkuelime coeMHEHUs KaJIbLIWs 1 bubmmoreka LIOK https://m.edsoo.ru/00ael5e8
51 O06001IeHne 1 cucTeMaTn3alius 3HaHUH 1
52 JXKEctkocTh BOIBI M CLIOCOOBI €€ yeTpaHeHHs 1 bubmuoreka [IOK https://m.edsoo.ru/00ae1886
53 Eiii?;ii?;éiiiﬁ? 110 Teme "KECTROCTS BOZEI 1 bubmorexa LIOK https://m.edsoo.ru/00aelae8
54 AJFOMUHHIMA 1 bubmmoreka LIOK https://m.edsoo.ru/00aelc64
55 AMmdoTepHbIE CBOMCTBA OKCH/IA U THAPOKCHIA 1 bubmoreka LIOK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubmuoreka IIOK https://m.edsoo.ru/00ae1d86
57 (O”KI():MH’ runpoxenbt i o xkexnesa (11) uxenesa 1 Bu6muoreka 1{OK https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aLU 3HAHUN 1
IIpaktuyeckas padora Ne 7. Pemenue
59 IKCTIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHeiimme 1 bubaunotexa IIOK https://m.edsoo.ru/00ae3de8
METaJUIBl U UX COCAUHCHUS
60 Bbruncnenus no ypaBHeHUSIM XUMUYECKUX PEAKLINUA, 1 Bbubmmorexa LIOK https://m.edsoo.ru/00ae1750
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€CJIM OJIVH M3 PEarcHTOB JIaH B U30BITKE WU COJCPKHUT
npuMecH. Beruncienns MaccoBOM 10U BbIXO1a
MPOJYKTa PEAKIIUU

61 O0001IeHME U cUCTEMATHA3ALUA 3HAHUM 10 TEME !

«BaxHen1e MeTaJulbl 1 UX COETMHEHUS)

62 Kontponsnas padota Ned4 no reme «Baxkneimive 1

METAJJIBI U UX COCAUHCHUA»

BeI]_[eCTBa " MaT€purajibl B HOBCG)IHGBHOﬁ KU3HU

63 1 bubmmoreka LIOK https://m.edsoo.ru/00ae3f50
JeioBeKa

64 XUMHYECKOE 3arpsiI3HEHUE OKPY)KAIOIIEH Cpe/ibl 1 bubnunoteka [IOK https://m.edsoo.ru/00ae4270

65 PoJib XMMUM B pelIeHUH 3KOJIOTHUECKHUX MPoOIieM 1 bubnunotexa [IOK https://m.edsoo.ru/00ae4270
K 6ota Ne5 “T°

66 ORTPOIIbHAZ pabota OAOBAT KORTpOILHAA 1 bubmoreka LIOK https://m.edsoo.ru/00ae0d0a

pabora”

PesepBHbIit ypok. O600IIIEHNE ¥ CHCTEMAaTH3aIUs

67 . . 1 bubmuoreka [IOK https://m.edsoo.ru/00adb33c
3HaHUH. AHAJIN3 KOHTPOJBHOHN PabOTHI.
PesepBHbIit ypok. O6001ICHHE U CUCTEMATH3AITUS

68 3HAHUU 110 TeMe “BaykHelImne COeIMHEHNS] METAIUIOB U 1 bubmoreka LIOK https://m.edsoo.ru/00ad9ch2

HEMETAJUIOB™.

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно- восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	Вещество и химическая реакция
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:

