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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTteNbHbIX opraHu3anusx Poccuiickoit denepanuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMaTpUBAET pACHPEACICHUE €ro Mo KilaccaM W CTPYKTYpUPOBAHHUE MO
pazgenaM M TeMaM MpOrpamMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU CoZepKaHuUs, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3YUYEHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3paBOOXPAHCHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JIESITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsS/1a HA €IUHCTBO MPUPOBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxona Kk e€ uaydeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOJy4ECHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeTOoJaM TNO3HaHMs B Hayke. M3ydeHue XUMUU TPOUCXOAUT C MPUBICYECHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAaKTUUYECKOU
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHMU IpPaBHJI O€30MacHOro OOpallleHusT C BELIECTBAMH B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATEIIBHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (POPMUPYIOIIMM MOTHBAIMIO U Pa3BUTUE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JI€ATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HaYK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYeCKue HyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIO)KHbBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsSIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKasl peakius U e€ MpPU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMUYeckue ypaBHeHwus. Kniaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YUEHHE U OIHMCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Meja ¢ KUCIIOTOM) SBJICHUH, HAOIIOACHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHWUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIEH MOJIEKYI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU yenoBeKka. KpyroBopot BoAbl B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcuaoB. ®Pusnueckue MW XUMHYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COEUHEHHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3liaMud OKCHIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaublieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUACOMATEPUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, PEAaKUUWd HEUTpaau3aluy, MOJyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM(POTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u Tpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB NEpUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 Pa3BUTUA Hayku W mnpaktuku. [[. 1. MeHneneeB — y4€HbId U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporuecchl okucneHus U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU I OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUM CBOWMCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOM CBSI3U. THIBI KPUCTAIIUYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsTHE 0 XUMHYECKOM paBHOBECHH. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUMKA €  HKCMOOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro ooMeHa. Y ciioBusi MpOTEKaHUSI peaKIuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHKUE DIJICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJCICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJ€CTBUE € METAJJIaMH, HEMETAUIaMH, IIeJioYaMu). XJIOPOBOJIOPO/I.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIC CTeNeHU OokucieHus. CTpoeHue M (pusmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCI0Thl. COJM CEpHOUM KUCIIOThI, KAUECTBEHHAs PEAKIIUS Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mass xapakrepuctuka 3aeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux (pu3nyecKre U XMMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOe 3arpsi3HEHHE OKPYXKalollel cpejibl COeTMHEHUIMH a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACIPOCTPAaHEHHE B TMpuUpone, (U3NUECKUE U XUMUUYECKHUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XUMHYECKHE CBONCTBA, TMOJYy4YEHUE U
npumeHenue. CoenuHeHHs KpemHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacCHOr0 WCMOIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMUUYECKHUE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOIOICHHE Tpollecca OOyIJIMBaHUs caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBolicTBamMu aszora, ¢ochopa W UX COCAUMHEHUU (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHusi atToMoB. CTpoeHue meTamioB. Merainueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTalb, YyryH, AIOPATIOMHHUIM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnuecKkue U XMMUYECKUE CBOICTBA (Ha mpuMepe HaTpusi U Kaiausi). OKCUIbI U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJ€HUE B npupoae. PU3NUeCcKrue U XMMUYECKUE CBOMCTBA MArHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoO€HHE aToma, HaxoxXAeHUE B Ipupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
. MenaeneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXKHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNuE aM(DOTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObiTy. IlepBas momomis mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3l0oB MaTEepPHANOB (CTEKIJIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAaYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONIMXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUW 3apsij, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOZIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITMYECKas
pemeéTka, CruiaBbl, (PU3MUECKUE BEITUYUHBI, €IUHHIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rtuapocdepa, MuUHEpalbl, TOPHBIC IMOPOJIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TMOBEJACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCSl.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U Hay4yHOMY HAcCJIeJuI0, TMOHUMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYKH B IKU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTIKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIEecce ITOH Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIICIOBATEIBCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 KXU3HU, OCO3HAHUE TOCICIACTBHUA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(ECcCHii M TpyJa pa3IuvdHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYalIUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMEeTHBIX pPE3YNbTATOB BBIACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JPYTMMHU TOHITHUSIMH), UCIIOIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHbBIC, ICIYKTHUBHBIC, 10 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POopMyIUpPOBATH OOOOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MTOIYIaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh PAa3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIIOIB30BAHUS PA3TMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIW3UPOBATh B Mpolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B XoJe aAuanora U (WiIM) TUCKYCCHH) TI0
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIepuMeHTa (J1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Yy4y€Ta OOIIMX MHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPENENATh LEJIH JEATEIbHOCTH, IIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/Ja4, CaMOCTOSTEIBHO COCTABIIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, MIPEJJIaraéMble B yCIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



JNEUCTBHUM, BUIBI JIESITEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETAllid, NPeoOpa30oBaHUI0 W NPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TOHSTHUN: aToOM, MOJEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, JJICKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAs! KOHIICHTPAIIKs ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTraapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHEe, CHCTEMAaTU3allNIo, KIacCU(UKAIIUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCYIOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMUYECKasi peaKklus, XUMUYecKasi CBs3b, TEIUIOBOM 3P heKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUuH, MPEACIbHO AOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npejaenax MajlblX MEPUOJOB U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmUE W CrenuUUecKue XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OallaHCca 3TUX PEeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMU TIO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kapOonat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMI0, BBISBICHHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh https://lesson.edu.ru/04/77?class=77
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5) 0 2
JESITENILHOCTH YEJIOBEKA
1.2 BellecTBa H XUMUHYeCKHE PEAKITHH 15 1 0 https://lesson.edu.ru/04/77?class=77
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bosayx. Kucnopon. [Tonsarue 06 6 0 1 https://lesson.edu.ru/04/77?class=77
' OKCHIaX
29 Bopopoa.Ilonsarue o kucnorax u 8 0 1 https://lesson.edu.ru/04/77?class=77
' COJISAX
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 https://lesson.edu.ru/04/77?class=77
' OCHOBAHUSAX
24 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 ) https://lesson.edu.ru/04/772class=77
' COeMHEHU
Utoro mno pazneny 30

Pasnean 3. Ilepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Iepronnueckuii 3aK0H U
[Iepuonnueckas cucrema

7

0

https://lesson.edu.ru/04/77?class=77



https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77

XUMUYECKuX dneMeHToB J1. 1.
MemnpneneeBa. CtpoeHue atoma

Xumunyeckast cBA3b. OKHUCIUTEIBHO-

3.2 8 https://lesson.edu.ru/04/772class=77
BOCCTAHOBUTCJIbHBIC PCAKIINN
Wroro no pazneny 15 https://lesson.edu.ru/04/772class=77
PesepBHOE Bpems 3 https://lesson.edu.ru/04/772class=77
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 0 https://lesson.edu.ru/04/77?class=77
OCHOBHBIX pa3/esioB Kypca 8 kjacca
19 OcHoBHBIE 3aKOHOMePHOCTI/I 4 0 0 https://lesson.edu.ru/04/77?class=77
XUMUYECKUX PEaKITuit
13 DIIEKTPOJUTHYECKAS JUCCOIUALIHSL. 3 1 1 https://lesson.edu.ru/04/77?class=77
XUMHUYECKUE PEAKIIMU B pacTBOPaX
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 https://lesson.edu.ru/04/77?class=77
anemeHToB VIIA-rpymnmel. ["amorenst
OO6mast XapaKTepUCTUKAa XUMHUYECKHUX https://lesson.edu.ru/04/77?class=77
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX https://lesson.edu.ru/04/77?class=77
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop 7 0 1
U UX COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX https://lesson.edu.ru/04/77?class=77
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2
KPEMHHI ¥ UX COEAMHEHUS
Hroro no paszneny 25



https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

https://lesson.edu.ru/04/77?class=77

3.1 OO0mue cBoiicTBa METAIOB 4
3.9 Bakneiine MeTaibl 1 UX 16 https://lesson.edu.ru/04/77?class=77
' COEIMHEHHS
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
B
4.1 CIUCCTRA 1 MATCPHAIIN B KU3HH 3 https://lesson.edu.ru/04/77?class=77
YyernoBeKa
Hroro mo pazmeny 3
Pe3epBHOE Bpemst 3 https://lesson.edu.ru/04/77?class=77
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77
https://lesson.edu.ru/04/77?class=77




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer xumuun. BBoHbII
WHCTpYKTaX. Posib xumuu B
JKU3HU YeoBeka. Tena u
BemiecTBa. IloagaTne o MmeTomax
MO3HAHHUS B XUMHH.

https://lesson.edu.ru/04/08?class=08

CrapToBasi KOHTpOJIbHas paboTa

https://lesson.edu.ru/04/08?class=08

[IpakTuueckas pabota Ne 1
«IIpaBwmiia paboTHI B
1ab0paTOpPUH U MPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
00opymoBaHHEM»(
03HAKOMJICHUE C KOJUICKIHEH
1a00paTOPHOH MOCY/IbI,
poBepKa nmpubopa Jyist
MOJIyYCHHUS Ta30B Ha
TePMETHYHOCTD).

https://lesson.edu.ru/04/08?class=08

YucThIe BEIIESCTBA U CMECH.
CriocoObl paszieeHust cMecei.
JIONe1.IlpuroroBnenue
reTEPOreHHON CMECH MOPOIIKOB

CCPBI U KCJIC3a U UX PA3ACIICHUC.

https://lesson.edu.ru/04/08?class=08



https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08

[Ipaktuyeckas padora Ne 2
«Pasnenenne cmeceit (Ha
MPUMEPE OUHUCTKH MOBAPEHHOMN
COJIH, Pa3/ieIeHUe MTOPOIIKOB
CEpBI U XKenes3a)»

https://lesson.edu.ru/04/08?class=08

ATOMBI 1 MOJIEKYJTBI.

https://lesson.edu.ru/04/08?class=08

XUMHUYECKHUE DIIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

https://lesson.edu.ru/04/08?class=08

[IpocThlie 1 cnoKHBIE BELIECTBA

https://lesson.edu.ru/04/08?class=08

ATOMHO-MOJIEKYJIIPHOE YYEHHE.
JIO Ne2. Co3nmanne Moaenen
MOJIEKYI (IITapOCTEePKHEBBIX).

0.5

https://lesson.edu.ru/04/08?class=08

10

3aK0H IMOCTOSHCTBA COCTaBa
BelecTB. XumMuieckas hopmysia.
BanentHOCTH aTOMOB
XHMHYECKUX DJIEMEHTOB

https://lesson.edu.ru/04/08?class=08

11

OTHOCUTeNnLHAsA aTOMHAs Macca.
OTHOCUTENLHAA MOJICKYJIsIpHasd
Mmacca

https://lesson.edu.ru/04/08?class=08

12

MaccoBas g0l XUMUYECKOTO
QJICMCHTA B COCIMHCHHUHN

https://lesson.edu.ru/04/08?class=08

13

Konunuectso Bemecrsa. Moib.
Moumnspaas macca

https://lesson.edu.ru/04/08?class=08

14

Ddusnueckre U XUMHYECKHE
SIBJICHUSI. XUMUYECKasl peaKiusl.
JIO Ne3 dusuueckue cBoicTBa

0.5

https://lesson.edu.ru/04/08?class=08



https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08

00pa31oB HEOPraHMYECKHX
BEIIECTB — METAJJIOB U
HeMeTaioB. JIO Ne4.
Habnronenue gpusnaeckux
(ru1aBieHUE BOCKA, TasHUE JIbJA)
Y XUMHUYECKUX (TOpEHHE CBEYH,
MIPOKAJIMBAHNUE METHON
MIPOBOJIOKH ) SIBJICHUM.

15

[Ipu3Haku u ycmoBus
MPOTEKAHUSI XUMUYECKUX
peakmwmii. JIO Ne 5 Habmronenue
Y OTIMCaHWE TTPU3HAKOB
MPOTEKAHUSI XUMUYECKUX
peaKkuuii pa3HbIX
TumnoB.(5.«B3anMopeiicTeue
pPacTBOPOB XJIOPHJIA U MOIHU]IA
KaJIisl ¢ paCTBOPOM HHUTpaTa
cepebpar, 6.«IlomyueHnue
ruapokcuaa menu (I1) u ero
B3aMMOJICHCTBUE C CEPHOI
KHCIOTOM», 7.«B3anMoaeicTBIE
COJIBI C KUCTIOTOW»)

0.5

https://lesson.edu.ru/04/08?class=08

16

3aKOH COXPAaHEHHs MACChI
BellecTB. XUMUYECKHE
ypaBHeHus1. JIO Ne8«lIposepka
3aKOHA COXPAHEHHUS MACCHI
BEILECTB HA IPUMEPE
B3aUMOJICHCTBUS ILEJIOYH U
kucaots» JIO Ne 9 «IIpoBepka

0.5

https://lesson.edu.ru/04/08?class=08



https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08

3aKOHA COXPaHEHHS MacChl
BEIIECTB HA PUMEPE
B3anMMOJICHCTBUS IIIEI0YH 1 COJIH
xemnesa (1)

17

Breraucnennst KoJIm4uecTBa,
MAacChl BEIIECTBA IO YPABHEHUAM
XUMUYECKUX PEAKIUHI

https://lesson.edu.ru/04/08?class=08

18

Knaccudukanus xumuueckux
peakiuii (CoeTuHeHus,
pa3oKeHus, 3aMeIIeHUs,
obmena). JIO Ne 10«Pa3noxenue
MEPOKCH/Ia BOJIOPOIA C
MTOMOIIBI0 OKCHIa MapraHIiia
(IV)», JIO Nel1 «3amerienune
KEJe30M MEIM B METHOM
Kyropoce

0.5

https://lesson.edu.ru/04/08?class=08

19

M. B. JIoMOHOCOB — y4€HBIi-
sHuuKIoneucT. O0o0IIeHnE U
CHCTEMAaTH3alMs 3HAHUI

https://lesson.edu.ru/04/08?class=08

20

Kontponbras padorta Nel no
Teme «BemecTBa 1 XuMu4eckue
peaKium»

https://lesson.edu.ru/04/08?class=08

21

BOS,HYX — cMech razoB. CocTaB
BO3yXa. KI/ICJ'IOpOI[ — OJICMCHT
" IIPOCTOC BCIICCTBO. O30H

https://lesson.edu.ru/04/08?class=08

22

dusnyeckre 1 XUMHYECKHE
CBOWCTBA KUCIIOpOJIa (PEaKIIUU
OKHcIieHus, TopeHue). [lonsTre
00 oxcumax. JIO Nel2.

0.5

https://lesson.edu.ru/04/08?class=08



https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08
https://lesson.edu.ru/04/08?class=08

O3nakomiieHHe ¢ 00pa3zuamMu
OKCHJOB U OIIMCAaHHUEC UX
CBOMCTB. JleMOHCTpanusl.
"Habnroenue B3auMOICHCTBUS
BEIIIECTB C KUCIOPOJIOM U
YCJI0BUS BOBHUKHOBCHUSA U
MPEKPAIICHUS TOPCHUS
(moxkapa)."

23

CriocoObl MoTy4eHHs] KUCIOpoaa
B JabopaTtopuu u
MpoMbIIeHHOCTH. [IprMeHenne
KHCIIOPO/a.

https://lesson.edu.ru/04/08?class=08

24

TenoBoit 3¢ ekt xumuueckon
peaKIuy, HOHATHE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMUYECKUX
peaxkumax

https://lesson.edu.ru/04/08?class=08

25

TorumBo (HedTh, yroas u
MeTaH). 3arps3HeHHe BO3/1yXa,
CTOCcOOBI €ro MpeI0TBpPaIICHUS

https://lesson.edu.ru/04/08?class=08

26

[IpakTrueckast padota Ne 3 o
teme «llomydenue u cobupanue
KHCIIOPO/1a, U3yYEHUE €To
CBOMCTB»

https://lesson.edu.ru/04/08?class=08

27

Boaopon — sneMeHT u mpoctoe
BemectBo. HaxokeHue B
NpUpoae

https://lesson.edu.ru/04/08?class=08

28

DU3NYECKUE U XUMUYECKUE
CBOMCTBa BOJIOPOJA.

0.5

https://lesson.edu.ru/04/08?class=08
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[Ipumenenue Bostopoaa. JIO Ne
13. «Ilomyuenue Bogopoa
B3anMMOJICCTBUEM ITUHKA U
COJISHOM KUCIIOTBI».

29

TloHdTHE O KHUCIIOTAaX U COJISIX

https://lesson.edu.ru/04/08?class=08

30

Crioco0pl MoTy4eHust BOJA0OPOaa
B JIabopaTtopuu

https://lesson.edu.ru/04/08?class=08

31

[IpakTiueckas padora Ne 4 o
teMe «Ilonydyenue u cobupanue
BOJIOPO/Ia, H3YUCHHE €TO
CBOWCTB»

https://lesson.edu.ru/04/08?class=08

32

MousipHbiii 00BEM ra3oB. 3aKOH
ABoraapo

https://lesson.edu.ru/04/08?class=08

33

Brruncienus o0béma,
KOJIMYECTBA BEI[ECTBA ra3a 1o
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WM 00BEMY

https://lesson.edu.ru/04/08?class=08

34

Brruncienus o0bEMOB ra3os 10
YPaBHCHHIO pCaKIIMH HAa OCHOBE
3aKOHA 00BEMHBIX OTHOLIEHHUH
ra3oB

https://lesson.edu.ru/04/08?class=08

35

dusnyeckre U XUMUYECKHE
CBOMCTBa BO/JIbI. J[eMoHCTparus:
"BzaumoaeiicTBuEe BOIEI C
MeTaiaMu (HaTpueM U
KaJbIem)."

https://lesson.edu.ru/04/08?class=08

36

Cocras ocHoBanuii. [Torsarue 00
nHaukaropax. JIO Nel4.

0.5

https://lesson.edu.ru/04/08?class=08
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«3MeHeHne oKkpacku
HMHJMKATOPOB B LICJIIOYHOU
cpene».

37

Bona kak pactBopurens.
Hacepimiennbie 1 HEHACHITIICHHBIC
pactBopbl. MaccoBas 101
BemiecTBa B pactBope. JIO Nel5.
«O3HaKOMIIEHHE C MpenapaTaMu
JIOMAIITHEW WA IIKOJIbHOMN
anTeyKH -pacTBOpaMu
MepoKCcHia BOJIOPOAA,
CIIUPTOBOM HACTOMKH HOJIa U
HaIIaTBIPHOTO CIUPTa.

0.5

https://lesson.edu.ru/04/08?class=08

38

[Tpaktrueckast pabota Ne 5 o
teme «IIpurorosienue
pacTBOPOB C ONMPEAEIEHHOMN
MAacCOBOM JI0JIEN paCTBOPEHHOTO
BEIIECTBA»

https://lesson.edu.ru/04/08?class=08

39

Kontponbras padoTta Ne2 o
teme «Kucnopoa. Bogopos.
Bona»

https://lesson.edu.ru/04/08?class=08

40

OKCI/II[LIZ COCTaB,
KJ'IaCCI/I(bI/IKaHI/IH, HOMCHKIJIaTypa

https://lesson.edu.ru/04/08?class=08

41

[Tonyuenue u Xxumu4eckue
CBOMCTBA KHUCJIOTHBIX, OCHOBHBIX
u ampoTepHbIX Okcu10B. JIO
Nel6. «B3aumoelicTBHE OKCUIA
KaJpIHs ¢ Bogou» . JIO Ne 17.
"[lomyTHEHNE U3BECTKOBOM

0.5

https://lesson.edu.ru/04/08?class=08
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BOIBI".

42

OcHOBaHHUS: COCTaB,
KJIaCCI/I(bI/IKaIII/IFI, HOMCHKJIaTypa

https://lesson.edu.ru/04/08?class=08

43

[Tonyyenue u xumMmu4eckue
cBoiictBa ocHoBaHuil. JIO Ne 18.
Peakuus nelitpanuzauuu. JIO Ne
19. [Mony4yenue ruipokcuaa
meau (1) u ero B3aumopelicteue
¢ kucnoroit. JIO Ne 20.
Paznoxenue rupokcuia Mmeau
(I1) mpu HarpeBaHuu

0.5

https://lesson.edu.ru/04/08?class=08

44

Kucnotsr: cocras,
K.]'IaCCI/I(bI/IKaI_[I/ISI, HOMCHKIJIaTypa

https://lesson.edu.ru/04/08?class=08

45

[Tosnydenune n XuMHu4IeCKre
cBoicTBa KkucioT. JIO Ne 21.
BsauMonelicTBre KHUCIIOT C
metamiamu. JIO Ne22.
BsauMonelicTBre KUCIIOT C
COJISIMU.

0.5

https://lesson.edu.ru/04/08?class=08

46

Conu (cpennue): HOMEHKIATypa,
CrocoObI TIOJTyYeHUS,
xumudeckue cpoicTpa. JIO Ne
23. O3HaKoOMJIEHHE C
KoJueknueit coaent. JIO Ne 24,
BsaumoneiictBue cynbdara
meau(IT) c sxenezom. JIO Ne 25.
BzaumoaelicTBue coeit ¢
COJISIMU.

0.5

https://lesson.edu.ru/04/08?class=08
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47

[IpakTtuyeckas padora Ne 6.
Pemrenne skciepuMeHTAIBHBIX
3aj1a4 1o teme «OCHOBHbIE
KJIaCChl HEOPraHUUECKUX
COCIMHEHU I

https://lesson.edu.ru/04/08?class=08

48

FGHGTI/I‘-ICCKaﬂ CBs3b MG)KIIy
KJIaCCaMU HEOPraHUYECKUX
coequnennit. JIO Ne 26.
I'eneTnueckas cBsA3b Ha MpUMEPE
COCTMHEHUN MEIH.

0.5

https://lesson.edu.ru/04/08?class=08

49

O000I1IEHNE U CUCTEMATHA3 AN
3HAHUI

https://lesson.edu.ru/04/08?class=08

50

KonTtponsnas pabora Ne3 no
TeMe "OCHOBHEBIE KJIACCHI
HEOpPraHWYECKUX COCTMHEHUN"

https://lesson.edu.ru/04/08?class=08

51

[TepBbie TONBITKH
KJIacCU(UKAUU XUMUYECKUX
aneMeHToB. [lonsTHE O rpymmax
CXOJHBIX JIEMEHTOB

https://lesson.edu.ru/04/08?class=08

52

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHUMHYECKUX 31eMEeHTOB /1. H.
Menneneesa

https://lesson.edu.ru/04/08?class=08

53

[Tepuop1, TPy, TOATPYIIIHI

https://lesson.edu.ru/04/08?class=08

54

Crpoenue atomoB. CoctaB
aTOMHBIX sifep. M3oTombl

https://lesson.edu.ru/04/08?class=08

55

CTpOGHI/Ie QJICKTPOHHBIX
000JI0YEK aTOMOB 3JIEMCHTOB

https://lesson.edu.ru/04/08?class=08
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IIepuoauueckoit cucremsl /1. U.
Menpeneesa

XapakTepucTUKa XUMHAYECKOTO
JJIEMEHTA 110 €O MOJIOKEHUIO B

https://lesson.edu.ru/04/08?class=08

% [Iepnoanueckoii cucreme /1. M.
Meneneera
3nauenue [lepuoanueckoro https://lesson.edu.ru/04/08?class=08
57 3aKOHa IJId Pa3BUTHA HAYKHU U
npaktuku. /1. 1. MenneneeB —
WéHBIﬁ, neaaror U rpaXXJaaHuvH.
58 PesepBHblit ypok. O6001IeHNE U https://lesson.edu.ru/04/08?class=08
cucTeMaTusanus 3Hanuii./BITP
59 DNeKTPOOTPULIATENBHOCTD https://lesson.edu.ru/04/08?class=08
aTOMOB XHUMHYECKHUX AJICMEHTOB
60 MOHHAS XIHMHIUCCKAs! CBSI3E https://lesson.edu.ru/04/08?class=08
61 KoBanentnas nonsipHas https://lesson.edu.ru/04/08?class=08
XUMHYECKasl CBS3b
KoBanentnas nenosnspHas https://lesson.edu.ru/04/08?class=08
Xumudeckas cBsa3b. JIO Ne27.
62 0.5
O3HakoMmJIeHHE C 00pa3aMu
METaJJIOB M HEMETAJLJIOB.
63 CTeneHb OKHCICHHS 0 https://lesson.edu.ru/04/08?class=08
64 OKUCIUTEIBHO- https://lesson.edu.ru/04/08?class=08
BOCCTAHOBUTEJIbHBIE PEAKIIUU
65 OKUCIHTENN 1 BOCCTAHOBUTENH https://lesson.edu.ru/04/08?class=08
66 KoHTponbHas pabota Ned 1o https://lesson.edu.ru/04/08?class=08
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teme «CTpoeHue aroma.
Xumuyeckas cBsizb»/BIIP

PesepBHeIit ypok. O600IICHNE 1

https://lesson.edu.ru/04/08?class=08

67 N 1
cucreMaTrni3alda 3HaHUU
68 PesepBHeIii ypok. O0o0IIeHNE U 1 https://lesson.edu.ru/04/08?class=08
cucTeMaTu3anys 3HaHui
OBHIEE KOJIMYECTBO YACOB I10 68 135 Bceero: JI/p —27 wr. I1/p. -6 mir.

[TPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[lepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMUYeCKnX deMeHToB J1. Y.
Menpeneesa.

https://lesson.edu.ru/04/09?class=09

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

https://lesson.edu.ru/04/09?class=09

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX BEIIECTB

https://lesson.edu.ru/04/09?class=09

Bunnl xuMuueckoil CBS3U U THIIEI
KPUCTAUIMYECKUX PEMIETOK

https://lesson.edu.ru/04/09?class=09

KonTtponpHas padorta Nel o teme
«[loBTOpEeHue u yrioyonenue
3HaHWUI OCHOBHBIX Pa3/IeoB
Kypca 8 Kiacca»

https://lesson.edu.ru/04/09?class=09

Knaccudukanus XuMuyeckux
peakLuii o pa3IMYHbIM
npusHakaM. JIO Nel.
B3aumopelictBue aMmmuaka u
XJIOPOBOAOPOJA.
2. Peakuus HeHTpanusanuu.
3. HabmozneHue TeniaoBoro
addekTa peakin
HEUTpaIU3aLnu.

https://lesson.edu.ru/04/09?class=09
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B3anmopenicteue cepHou
KHCJIOTBI C OKCUJIOM
menu (11).

Paznoxenue nepokcua
BOJIOPO/Ia C IIOMOILBIO
KaTtaja3bl KapToQes

[ToHATHE O CKOPOCTH XUMHUYECKON

pCaKkIuu. ITonsiTHE O TOMOTEHHBIX

U reTeporeHHbIX peakuusx. JIO Ne

6. 3aBUCUMOCTb CKOPOCTH

XUMHUYECKON peaKkIuu OT

MIPUPOJIbl PEArUPYIOLINX BEIIECTB

Ha MpUMEPE B3aUMOJEHCTBUS

pacTBOpOB THOCYJb(haTa HATPUS U

xyopuaa 0apusi, THoCcyibdaTa
HATPUS ¥ COJITHOU KUCIIOTHI.

7.

3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEaKIuu OT
MIPUPOJIEI METAIIOB TIPH
X B3aMMOJIEHCTBUH C
COJITHOM KHCJIOTOM.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PeaKkiuu OT
MIPUPOJIBI KUCIIOT TIPH
B3aHMMOJIEHCTBUU HX C
JKEIIE30M.

3aBUCHUMOCTb CKOPOCTH
XUMUYECKON peaKuu OT
TEeMIIepaTyphbl.

10. 3aBUCUMOCTb CKOPOCTH

https://lesson.edu.ru/04/09?class=09



https://lesson.edu.ru/04/09?class=09

XUMUYECKON PEaKLUU OT
KOHIICHTPALIAH.

11. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKLUU OT
IIJIOIIA N
COIIPUKOCHOBEHUS
pearupyromux BEeCTB.

[TonsiTHE O XMMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIIME HA CKOPOCTh
XUMHUYECKON PEaKIuu 1
MOJIO)KEHNE XUMHYECKOTO
paBHoBecus. JIO
Nel2.3aBucHMOCTB CKOPOCTH
XUMHUYECKON peaKkIuu OT
Karajau3aTopa.

0.5

https://lesson.edu.ru/04/09?class=09

OKHCIIUTEILHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

https://lesson.edu.ru/04/09?class=09

10

Teopust 37EKTPOTUTUYECKOIN
muccouuanuu. CuibHbIE U cialble
3neKkTpoauThl. JIO

Nel3 Iucconmanus ciaadbIx
AJIEKTPOJIUTOB Ha MPUMEPE
YKCYCHOM KUCIIOTBI.

0.5

https://lesson.edu.ru/04/09?class=09

11

WNonnble ypaBHEHHS peakuuid

https://lesson.edu.ru/04/09?class=09

12

XMUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHWH B CBETE
MIpeICTaBICHU 00

https://lesson.edu.ru/04/09?class=09
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3IEKTPOJIUTUYECKON
muccouuanuu. JIO Ne
14.I3MeHeHne OKpacku
VMHJIMKaTOPOB B KMCIIOTHOM cpene.
15. Peakuus HeUTpaM3aluu
pacTBopa mwenoun
Pa3IMYHBIMU KUCIOTaMHU.
16. Ilosryaenne rugpokcuaa
meau (I1).u ero
B3aMMOJICICTBHE C
Pa3IMYHBIMU KUCIOTaMH.
17. B3zaumopeicTere
CWJIBHBIX KHCIIOT C
okcuzgom menu (11). 18-
20. B3aumoeiicTBre
KHCJIOT ¢ METaJUIAMH.
21.KauectBeHHas
peakius Ha KapOoHaT-
HOH.
22.1Tonyyenue cTyHs
KPEMHHEBOU KHUCIIOTBHI.
23.KauecTBeHHas
peakuus Ha XJIOPUJ - WIH
cynbGaT-uOHbI

13

XuMHYecKre CBOMCTBA COJIeH B
CBETE MpeJCcTaBlIeHui 00
ANEKTPOJUTUYECKON
mucconuanuu. JIO Ne24.
BzauMopelicTBue xejesa ¢
pactBopom cynbdara mean (1)

0.5

https://lesson.edu.ru/04/09?class=09
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14

[TonsiTue 0 rUApPOIU3E COJIEH

https://lesson.edu.ru/04/09?class=09

15

O0001IEeHHE U CUCTEMATU3ALIUS
3HAHUH

https://lesson.edu.ru/04/09?class=09

16

[Ipaktuyeckas padora Ne 1.
«Pemenne OKCIICPUMCHTAJIbHBIX
3a1a9»

https://lesson.edu.ru/04/09?class=09

17

KonTponsnas pabora Ne2 no teme
«INEKTPOTUTHYECKAS
qucconranys. XuMu4ecKue
peaxkiuu B pacTBOpax»

https://lesson.edu.ru/04/09?class=09

18

OO01as XxapakTepucTuKa
rajgoreHoB. XUMHYECKIE
cBOMcTBa Ha pumepe xiopa. JIO
No25. Pacnio3zHaBaHue TaJIOreHUI-
HOHOB.

0.5

https://lesson.edu.ru/04/09?class=09

19

XnopoBogopoa. Comnsanas
KHCJIOTa, XUMAYECKHE CBOMCTBA,
MOJTyYeHUE, TPUMEHEHUE

https://lesson.edu.ru/04/09?class=09

20

[IpakTruueckas pabota Ne 2 o
teme «/3ydueHue cBOICTB
COJISTHOM KHCIIOTBI»

https://lesson.edu.ru/04/09?class=09

21

Brruucnenus no YPpaBHCHUAM
XUMHNYCCKHX peaKHHﬁ, €CJIi OJUH
H3 pCarcHTOB JaH B HU30BITKE

https://lesson.edu.ru/04/09?class=09

22

OO1ast xapakTepuCTHKa
snemMeHToB VIA-rpynmsl

https://lesson.edu.ru/04/09?class=09

23

AnnoTtpomnHsle MOAU(pUKALIUT
cepbl. Haxoxxnenue cepsl u e€

https://lesson.edu.ru/04/09?class=09
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COEIMHEHUH B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

24

CepoBoa0po1, CTPOCHHE,
(1)I/I3I/II-IGCKI/I€ U XUMHUYCCKHUC
CBOICTBa

https://lesson.edu.ru/04/09?class=09

25

Oxcunpl cepbl. CepHast KMCIIOTA,
¢bu3nvecKkre 1 XUMHUECKUE
cBoiicTBa, mpuMenenue. JIO Ne26
"CBoiicTBa cepHOM KUCIOTHI ( B
TOM YHCJIe KaYeCTBEHHBIC
peakuuu Ha cynbdar-uoHsl)".

0.5

https://lesson.edu.ru/04/09?class=09

26

XUMHUYECKUE PEAKIINH, JIeKaAIUE
B OCHOBE ITPOMBIIIIICHHOTO
crioco0a MoTy4eHHs] CEPHOU
KHUCJIOTHL. XHUMHUYECKOE
3arpsiI3HEHUE OKPYKAIOUIEH CpeJIbl
COCJIMHEHUSIMU CEPbI

https://lesson.edu.ru/04/09?class=09

27

Brruncnenne maccoBoil 1oau
BBIXO0/Ia ITPOJIYKTA PEAKIIUN

https://lesson.edu.ru/04/09?class=09

28

OO01as XxapakTepucTuKa
anemMeHToB VA-Tpynmbl. A30T,
pacnpocTpaHeHue B pUpoe,
(buznueckue 1 XuMU4eCcKHe
CBOMCTBA

https://lesson.edu.ru/04/09?class=09

29

AmMHUak, ero pu3HYecKue u
XHMHUYECKHE CBOMCTBA,
noytyueHue u npumenenue. JIO
Ne27. KauecTBeHHas peakuus Ha
KaTHOH aMMOHUS.

0.5

https://lesson.edu.ru/04/09?class=09
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30

[Ipaktuyeckas padora Ne 3 o
teMe «llosyyenne ammuaka,
H3y4YEHUE €ro CBOUCTB)

https://lesson.edu.ru/04/09?class=09

31

A30THas KHUCIOTa, € Pu3nuecKue
M XUMHYECKHe cBoiicTBa. JIO
No28. XumMuueckue cBOMCTBa
a30THOM KHUCJIOTHI, KaK
AJIEKTPOJIHTA.

0.5

https://lesson.edu.ru/04/09?class=09

32

Hcnonp3oBaHue HUTPATOB U
COJIEW AaMMOHHSI B KA4ECTBE
MUHEPaJIbHBIX YI0OpEHUI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollen cpeibl
COEIMHEHUSIMU a30Ta

https://lesson.edu.ru/04/09?class=09

33

docdop. Oxcua pocdopa (V) u
dbocdhopnas kucnora, pusnyeckue
1 XUMHYECKHE CBOMCTBA,
nosiydenue. JIO Ne29.
KauecTBeHHbIE peakiuy Ha
dbocdar-noH.

0.5

https://lesson.edu.ru/04/09?class=09

34

Hcnonws3oBanue docdaToB B
KaueCTBE MUHEPATbHBIX
ynoopeHuil. 3arps3HeHue
MIPUPOIHOM cpenbl hochaTamu

https://lesson.edu.ru/04/09?class=09

35

Yrnepon, pacnpocTpaHeHUe B
npupoae, Gpusnueckue u
XUMUYECKHE CBOMCTBA

https://lesson.edu.ru/04/09?class=09

36

Oxcuppl yriaepozaa, ux
¢bu3nyeckre 1 XUMHUYECKUE

https://lesson.edu.ru/04/09?class=09
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CBOMCTBA. DKOJOTUUECKUE
poOIeMBl, CBSI3aHHBIC C OKCHIOM

yriepona (1V)

37

VYrousbHas kuciorta u e€ conu. JIO
Ne30. [Tonydyenue u cBOMCTBA
YTOJIBHOM KHUCJIOTHI..

0.5

https://lesson.edu.ru/04/09?class=09

38

[IpakTuueckas padora Ne 4 o
teMe "[lomydyeHue yriekucioro
ra3za. KauecTBeHHas peakuus Ha
KapOoHaT-uOH"

https://lesson.edu.ru/04/09?class=09

39

[TepBoHauanbHBIEC TIOHATHS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoia

https://lesson.edu.ru/04/09?class=09

40

Kpemuuii u ero coenqunenus. JIO
No31. IIpomyckaHue yriekucioro
rasa uyepe3 pacTBOp CHUIIMKATa
HaTpHs. .

https://lesson.edu.ru/04/09?class=09

41

[TpakTrueckas padota Ne 5.
Pemenne sxcniepuMeHTATBHBIX
3a7a4 1o teme «Baxkuenmniue
HEMETAJUIBI M UX COCTUHEHUS

https://lesson.edu.ru/04/09?class=09

42

KonTtponsnas pa6ora Ne3 mo teme
«Baxuneliue HeMeTaJuIbl U UX
COEIMHEHUS

https://lesson.edu.ru/04/09?class=09

43

OO1ast xapakTepuCTHUKa
XMUMHYECKUX DJIEMEHTOB —
MeTajuIoB. MeTtannndeckast CBsI3b
U MeTaJuin4yecKas
KpUCTAJIJINYECKAsl pEIIETKA.

https://lesson.edu.ru/04/09?class=09
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dusznueckue cBOMCTBAa METAJLIIOB

44

XHUMHUYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMHUYECKUN PSiJT
HaIpsHKEHUH METaJUIOB

https://lesson.edu.ru/04/09?class=09

45

OOm1re cnocoObl MOTyYeHUs
metauioB. CrnaBel. Berancnenus
110 YpaBHCHUAM XUMHUYCCKUX
pEeaKIHii, eCIIM OJJMH U3 PEarcHToB
COAEPIKUT IIPUMECHU

https://lesson.edu.ru/04/09?class=09

46

Ilonsatue o KOppO3rHu METAJIJIOB

https://lesson.edu.ru/04/09?class=09

47

Illenounblie METAIITBI

https://lesson.edu.ru/04/09?class=09

48

OKCI/I)IBI U TUAPOKCHUBI HATPHUA U
KaJIusa

https://lesson.edu.ru/04/09?class=09

49

Illenoyno3eMeNnbHBIC METAJIIbI —
KaJIbIIMA U Maroui

https://lesson.edu.ru/04/09?class=09

50

Baxxueiiue coennaeHus
kanbiud. JIO Ne32. Ilonydyenue
HM3BECTKOBOM BOJIBI U OIIBITHI C
HEH .

0.5

https://lesson.edu.ru/04/09?class=09

51

O00011IeHIE U CUCTEMATU3ALIUS
3HAHUH

https://lesson.edu.ru/04/09?class=09

52

JKEcTKOCTh BOIBI M CIIOCOOEI €8
YCTpaHEHHUs

https://lesson.edu.ru/04/09?class=09

53

IIpaktuyeckas padora Ne 6 o
TeMe "JKECTKOCTEL BOIBI U METOIEI
e€¢ yctpaHeHus"

https://lesson.edu.ru/04/09?class=09



https://lesson.edu.ru/04/09?class=09
https://lesson.edu.ru/04/09?class=09
https://lesson.edu.ru/04/09?class=09
https://lesson.edu.ru/04/09?class=09
https://lesson.edu.ru/04/09?class=09
https://lesson.edu.ru/04/09?class=09
https://lesson.edu.ru/04/09?class=09
https://lesson.edu.ru/04/09?class=09
https://lesson.edu.ru/04/09?class=09
https://lesson.edu.ru/04/09?class=09

54

AroMuHUI

https://lesson.edu.ru/04/09?class=09

55

AmoTepHBIC CBOWCTBA OKCHJIA U
ruapokcuaa. JIO Ne 33.
[Toygenue ampoTepHOTO
THJIPOKCUIA U UCCIETOBAHUE €TO
CBOWCTB.

0.5

https://lesson.edu.ru/04/09?class=09

56

Keieso

https://lesson.edu.ru/04/09?class=09

57

Oxcupl, TUAPOKCHUIBI U COJIN
xenesa (1) u xeneza (I11). JIO
No34 TlonyyeHnue ruipoKCHI0B
xenesa(ll) u (1) JIO Ne35.
KauectBenHble peakuyu Ha
KaTHOHBI XkKele3a .

0.5

https://lesson.edu.ru/04/09?class=09

58

O00011IeHNEe U CUCTEMATU3 AL
3HAHUM

https://lesson.edu.ru/04/09?class=09

59

[TpakTuueckas padota Ne 7.
Pemenne sxcniepuMeHTATBHBIX
3a7a4 1o teme «Baxkuelmniue
METAJIIBI K KX COETUHEHHUS

https://lesson.edu.ru/04/09?class=09

60

Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eClid OJIUH
W3 pEareHToB J1aH B U30BITKE WU
COJICP’KUT IpUMecH. Beruncienus
MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peaxiuu

https://lesson.edu.ru/04/09?class=09

61

O0001IeHHE U CUCTEMATU3 AU
3HAHUH

https://lesson.edu.ru/04/09?class=09
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62

KonTtposneHas padota Ne4 o tTeme
«Baxuenime MeTajUIbl U UX
COETMHEHU S

https://lesson.edu.ru/04/09?class=09

63

BemecrBa u matepuaisl B
ITIOBCETHEBHOW KU3HM YEJIOBEKA.
JIO Ne36. Uzyuenue rpanuta. JIO
Ne37. 3yuenue oO6pa3ios
MaTepuasoB (CTEKIIO, CIIJIaBbI
METaJJIOB, MOJIUMEPHBIE
MaTepuabl).

0.5

https://lesson.edu.ru/04/09?class=09

64

XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollen cpeibl

https://lesson.edu.ru/04/09?class=09

65

Ponp xumuu B permieHnn
9KOJIOTUYECKHUX TIPOOIeM

https://lesson.edu.ru/04/09?class=09

66

Peseprubiit ypok. O6001IeHNE 1
cUCcTeMAaTu3aIys 3SHaHUuH

https://lesson.edu.ru/04/09?class=09

67

Peseprubrit ypok. O6001eHNE 1
crcTeMaTH3aIlHs 3HAHUM.

https://lesson.edu.ru/04/09?class=09

68

Peseprubiit ypok. O6001IeHNE 1
crCcTeMaTH3allHsI 3HAHUI

https://lesson.edu.ru/04/09?class=09

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

16.5

Bcero: JI/p =37 wrr. I1/p. -7 mrr.
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsieMble npeaMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 ITo teme: «IlepBOHaYanbHBIE XUMHUYECKHAE MIOHATHUS»
pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHATHUM: aToM, MOJIEKYIa,
XUMUYECKUNA DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(omHOpOIHAs W HEOJIHOPOJHAsS), BaJ€HTHOCTh, OTHOCUTEIbHAS aTOMHAas |
MOJIEKYJIsSIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
1.1 MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJIAPHBIM OO0BEM,
XUMUYECKas peakiusi, KiIacCUPUKAIMSI PEaKIUi: peaklud COeAMHEHUS,
peakuy paslIoKEHUs, pPEaKIUH 3aMelIeHHs, peakuuu OOMeHa, 9K30- |
SHAOTEPMHUYECKHE PEAKIINH, TEMJIOBON 3PQEKT peakiuu, pacTBOp, MaccoBas
JI0JIs BelecTBa (MPOIEHTHAsT KOHIICHTPAIIUs) B PaCTBOPE
12 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSAThH
' 9TH MOHATHUS IPU ONMCAHUM BEIIECTB U UX MPEBPALIECHUI
r WCIO0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY Ul COCTaBlIeHUs! (OpMyJl BEIIECTB U
' YpaBHEHUH XMMUUYECKUX PEaKIHil
14 pacKpbIBaTh CMBICT 3aKOHOB COXpPaHEHHMsI MAacChl BEIIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUSs, 3aKOHa ABOTaApO
1.5 OTIPEJIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
16 KJIacCU(PHUIIMPOBATH XUMHUECKHE PEAKIUH (TI0 YUCTY U COCTaBYy Y4aCTBYIOLIUX
' B PEAKIMH BEILIECTB, M0 TEIUIOBOMY 3(PeKTy)
1.7 BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB
18 BBIUHCIISATH MAacCOBYIO JIOJIIO XMMHYECKOTO JlieMeHTa 1o  dopmyse
' COEIMHEHMS,
1.9 BBIYHMCIISITH MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAYYHbIE METOJbl TIO3HaHHMS — HaOJIroAeHue,
' U3MepeHne, MOACTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICIICHHBIN )
2 [To Teme: «BaxHelue npeIcTaBUTENId HEOPraHUYECKUX BEILIECTB)
2.1 pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHSATHH: OKCHI, KHUCIOTa,




OCHOBAaHHE, COJIb

2.2

ONPENEIATh IPUHAJIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIacCy COEIMHEHUN

o gpopmynam

2.3

KJIaCCH(PHUIIMPOBATH HEOPTAHUICCKHE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA BEIECTB
pa3IUYHBIX KJIACCOB, IMOATBEPKJAas OIMHCAHUE MPUMEpPaMU MOJICKYJISIPHBIX

YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECCTB B 3aBHCHMOCTH OT HX Ka4CCTBCHHOIO
COoCTaBa, BOSMOXXHOCTHU MPOTCKAHUSA XUMHUUYCCKUX npeBpameHHﬁ B pa3IMYHBIX

YCIIOBHSIX

2.6

CJIeI0BaTh IpaBWJIaM TOJb30BAaHUS XMMHUYECKOW MOCYN0H M J1abOopaTOPHBIM
obopynoBaHHEM, a TakXke TMpaBWilaM oOpallleHHs C BellecTBaMUu B
COOTBETCTBUH C MHCTPYKIHUAMU I1O BBIITOJTHCHUIO Ha60paTOpHBIX XUMHNYECKHUX
OTIBITOB TI0 TIOJIYYCHHIO U COOMpPAaHHIO Ta3000pa3HBIX BEHIECTB (BOJAOPOaA H
KHCIIOpO/1a), TPUTOTOBJIEHHUIO PAcTBOPOB C OIpENeNEHHOM MaccoBOW Aoiei
paCTBOpéHHOFO BeUiecCcrna, IJIaHUPOBATh n IMPOBOAUTH XUMHNYECKHUE
9KCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEN0YEH U KUCIOT C IOMOULIbIO

WHIUKATOpOB (Jlakmyc, heHomdTaaeuH, METUIOPAHX U IPYTHE)

2.7

MIPOBOJUTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peaKkIiuu

ITo Teme: «llepmommueckuii 3akoH U llepuoamyeckas cucteMa XUMHUYECKHX
anementoB JI. WM. MenneneeBa. CrpoeHue aTroMoB. XHUMHYECKasl CBSA3b.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC PEAKIIUN»

3.1

pacKpriBaTb CMBICII OCHOBHBIX XHMHYECKHUX TTOHATHUH: AAp0  aTroma,
3J'I€KTpOHHBIﬁ CIIOM aToMa, aTOMHasd 0p6I/ITaJ'IB, paanyc aroMa, XUMHYCCKas
CBsA3b, IOJIAAPHAA U HCIIOJIIPHAS KOBAJICHTHAA CBA3b, JICKTPOOTPHUIATCIIBHOCTD,

HOHHAasi CBA3b, HOH, KATHOH, aHHNOH, CTCIICHb OKHUCJIICHHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTb XHUMHUYCCKHUEC JJICMCHTDBI

3.3

OIIMCHIBATh M XapaKTepu30BaTh TabnuuHyto ¢opmy [lepuomuueckoil cucTeMsbl
XMUMUYECKUX  JJIEMEHTOB: pPa3JiMyaTh TMOHATUS  «TJaBHAasg  HOArpymma
(Arpynma)» u «mobounass nmoarpymmna (brpynma)», «Mamsle» U «OoibIINE

TNEPpHUOAbI

3.4

packpeiBath  cMmbicn  [lepmoauueckoro  3axona .M.  Menneneesa:
JEMOHCTPUPOBATh I[OHMMAaHUE IEPUOJUYECKOM  3aBHUCHUMOCTH  CBOWCTB

XUMHUYCCKHUX JJICMCHTOB OT UX ITOJIOXCHUSA B HCpHOI{I/I‘{eCKOﬁ CUCTEMC




COOTHOCHTh 00O3HAuUeHUs, KOTOphle mMeroTcs B Tabmume «llepuomuueckas
35 cucteMa xuMudeckux oanemeHtoB J[.MI. MenzaeneeBay C  YHUCIOBBIMHU
' XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsij
s7Ipa, 00IIIee YMCII0 MICKTPOHOB U PACIIPEICIICHHE UX 10 3JICKTPOHHBIM CJIOSIM)
3.6 OTIPENIETSATh CTEIIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COCTUHEHUX
3.7 OmpenensiTh BHUJ XUMHYECKOW CBs3W (KOBAJIGHTHAas W  HOHHAs) B
' HEOPraHUYECKUX COCTUHEHUAX
9 KJIACC
Kona .
IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
MPOBEPAEMOro N
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJbTara
1 ITo Teme: «BemecTBo U XUMUYECKasi PEAKIUDY
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATUN: PACTBOP, SJIEKTPOJIHUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOJIUTHYECKAsT JAUCCOLMAlMs, pPEaKUUd HOHHOTO
oOMeHa, KaTtaau3aTop, XMMHUYECKOEe PaBHOBECHE, 0OpaTUMbIE U HEOOpaTHMbIC
1.1 peakuuu, OKHCJIUTEILHOBOCCTAHOBHUTEIILHBIE peakuuu, OKHCIIUTEIb,
BOCCTaHOBHTEJb, OKUCIICHUE M BOCCTAHOBJICHHUE, aJUIOTPOTHsI, aM(pOTEPHOCTH,
XUMUYECKasl CBA3b (KOBAJCHTHAs, HOHHAS, METAIUTUYECKAsT), KPUCTAILUTHYECKAS
peéTKa, CIIaBbl, CKOPOCTh XUMHYECKOW PEaKIUU
19 WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHATUNA U MPUMEHSTh
' 9T MOHATHUSA MPU ONTUCAHUM BEILIECTB U UX MPEBPAIICHUI
13 COCTaBJISITh YPABHEHUS DJICKTPOJIUTHUYECKON TUCCOIMALIUM KUCIIOT, IEI0YeH U
' COJICH, MOJTHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIIii HOHHOTO 0OMEeHa
14 pacKpbIBaTh CYUIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
' MIOCPEJICTBOM COCTABJICHUS DJICKTPOHHOTO OalaHca dTUX peaKIui
15 IPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKOU PeakLuu
2 ITo Temam: «HemeTamuisl ¥ MX coeTMHEHUS» U «MeTaluibl ¥ BX COCTMHECHUS
XapakTepu30BaTh (OMHUCHIBATH) OOMmMEe U cHenuduueckue XUMHYECKUe
21 CBOMCTBA ITPOCTBIX U CIOYKHBIX BELIECTB, IMOATBEPKAAsl ONMCAHUE IIPUMEPAMHU
' MOJIEKYJISIDHBIX Y HWOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMHYECKUX
peakuun
9 COCTaBJISITh  YPaBHEHUs  PEaKUUW, MOATBEPKIAAIOIMIMNX  CYIIECTBOBAHUE
. TEHETUYECKOU CBS3U MEXY BELIECTBAMHU PA3IIMYHBIX KJIACCOB




2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHMU,

BO3MOKHOCTH ITPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

24

CJIeIOBaTh IMPAaBWJIAM TIOJB30BAHUS XMMHYECKOW IMOCYI0M W J1abOpaTopHBIM
o0opynoBaHHEM, a TakXke MpaBujaaM oOOpalleHHusT C BElIeCTBAaMU B
COOTBETCTBUU C MHCTPYKIUSAMH MO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX
OTIBITOB TIO TOJIYYEHHIO M COOMpPAHHMIO Ta3000pa3HBIX BEIICCTB (aMMMaKa H

YTJIEKUCIIOTO Tra3a)

2.5

MIPOBOJIUTHh PEAKLIHH, NOATBEPKIAIOIIME KAYECTBEHHBIM COCTaB Pa3IN4HBIX
BEILECTB: PAclO3HABATh OMBITHBIM MYTEM XJIOpUI-, OpoMH I, HOAN], KapOoHaT,
docdar, cunukar, cyabpaT, THIPOKCUIWOHBI, KATHOHbl AMMOHUS, HOHBI
W3Y4YEHHBIX  METAUIOB,  IPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax

HCOPraHNM4YCCKUX BCIICCTB

ITo Teme: «XuMus U OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux noHsatui: IIJIK Bemecrtsa;

KOPPO3Hs METAJIJIOB

3.2

MIPUMEHSTh OCHOBHBIC OTIEPAIMM MBICTUTEIBHON JEIATEIbHOCTH — aHallu3 WU
CUHTE3, CpaBHEHHE, O0O0OIIECHHME, CHUCTEMATH3AIMIO, BBISIBJICHUE MPUINHHO-
CIICICTBEHHBIX CBSI3€H — IS M3y4YEHUS CBOMCTB BEIIECTB W XHUMHUYECKUX
peaKIvii; eCTeCTBEHHOHAYYHbIE METO bl TIO3HAHUS — HAOMIOZICHUE, U3MEPEHHUE,

MOJENTUPOBAHNUE, SKCTIEPUMEHT (PEasIbHBIN U MBICIICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNYCCKHEC ITOHATHUA

11

[Ipenmer xumuu. Ponb XUMUM B XKU3HU 4YeJIOBEKAa. XUMUSA B CHUCTEME HayK. Tena u

BemecTBa. OU3NYSCKUE CBOMCTBA BEIICCTB. Arperamoe COCTOSHHEC BCIICCTB

1.2

IlonstHE O METOJaX IIO3HAHUSA B XHMHH. Yucteie BE€IICCTBA U CMCECH. Cnoco0n1

pa3aeieHus: cMecen

1.3

ATOMBI T MOJICKYJIBI. Xumuueckue sneMeHThl. CHUMBOJIBI XUMHYECKHX DJIIEMEHTOB.

[IpocThie U cOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumuyeckass ¢opmyna. BajlleHTHOCTb aTOMOB XHMHUYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BewiecTB. OTHOCUTENBHas aromHas Macca. OTHOCHTENbHAas

MOJICKYJIApHas Macca. Maccosas J0JI1 XUMHYCCKOI'O 3JIEMEHTA B COCAMHECHNU

1.5

KonnuectBo BemectBa. Moibs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAaCcChl U
YuCia CTPYKTYPHBIX €IWHUII BemecTBa. Pacu€rel 1o QopMynaM XUMHYECKUX

COEeIUHEHNN

1.6

®uU3NYECKNE U XUMHYECKHE SIBIICHHS. XUMHUYECKasl peakuus U €€ NMpU3HaKh. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUsA. Kiaccudukanus XuMudecKkux

peakuuii (CoeTuHEHUs, Pa3I0KEHUs, 3aMEIICHHS, 0OMeHa)

1.7

XUMHUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH IOCYIOH, C IpaBHJIAMH
paboThl B Jlabopatopuu W mpuéMamu oOpalieHus ¢ JabopaTOPHBIM 00OpYIOBAHHUEM,
W3yYeHHEe M OMHUCaHWEe (U3NYECKUX CBOWCTB OOpa3OB HEOPraHMYECKHX BEIICCTB,
HaOroieHue Qu3udeckux (TUTaBJICHHE BOCKA, TasHUE JIbJa, PAacTUpAaHUE caxapa B
CTYNKE, KHIICHUE ¢ KOHJCHCAIUS BOJbI) M XUMHUYCCKHX (TOPCHHE CBCYH,
MPOKAJMBAHUE MEIHOW IMPOBOJIOKH, B3aUMOJICHCTBUE Mella C KHUCIOTOH) SIBICHHIA,
HaOJIIO/ICHUE U OTMCAHUE MIPU3HAKOB MPOTCKAHHUS XUMHUECKUX PEaKIHid (pa3ioKeHue
caxapa, B3aUMOJICHICTBUE CEPHOW KHCJIOTHI C XJIOPHIOM Oapusi, pa3jiokKeHUE
ruapokcuaa Meau(ll) mpu HarpeBaHuM, B3aMMOJCHCTBHE >Kele3a C PaCTBOPOM COJIU
memu(ll), wu3yuenme cmocoOOB pazaeneHuss cMeceid (C TOMOIIBIO MarHura,
GWIbTpOBaHUE, BhINIAPHUBAHKE, TUCTHIUIALNSA, XpoMaTorpadus), IPOBEICHHE OUYUCTKU
MOBAapEHHON COJIM, HAONIOJIEHUE W OMHUCaHHe pe3ylIbTaTOB MPOBEIACHUS OIIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHsS MacChl, CO3JaHHE MOJETeH MOJeKy

(1apocTep>KHEBBIX)

Baxueiiune NpEACTAaBUTCIIN HCOPraHNYCCKNUX BCIICCTB




2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — 351eMEHT U IIPOCTOE BEIIECTBO.
Haxosxnenue kuciopoja B mpupoje, GU3NUYecKue U XMMUYECKUE CBOWCTBA (pEaKIiu
ropenusi). Okcuzapl. [Ipumenenune kucnopona. CrnocoObl MOMY4YEHHUS KUCIOpOAa B
nabopatopun U mnpomsblinuieHHOcTH. Kpyrosopor kucinopoga B mpupone. O3oH —

AIIOTPOIHAS MOIU(DUKAIMS KHCIOPOIa

2.2

TernnoBo#t APPEeKT XUMHUYECKON peakmuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, JK30- H
SHJIOTEPMHUYECKUE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHHE BO3/yXa,

YCHJICHHE MTApHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bomopon — oamemeHT M mpocroe BemecTBo. HaxoskaeHue BOIOpoAa B IPUPOJE,
(u3nuecKkre U XMMHUYECKUE CBOWCTBA, MPUMEHEHHE, cnocoObl noiydeHus. Kucnotel u

COJIN
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MouisipHblii 00BEM ra3oB. Pacuérsl 1o XUMHUYECKUM YPaBHEHUSIM

2.5

®usnueckue cBoicTBa BoAbl. Boxa kak pactBoputens. PactBopsl. HacelmeHHbie n
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpuMOCTH BemecTB B Bojae. MaccoBas 1oJist
BEILIECTBA B PACTBOpE. XMUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHMsA. Ponb pacTBOpOB B
MpUpOJIE W B JKU3HM 4YelnoBeka. KpyroBopoT BOJpl B MpHUPOAE. 3arpsi3HEHHE

MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeauHeHuil. Oxcuapl. Knaccudukarus OKCHIOB:
cosieoOpaszyromue (OCHOBHBIE, KHCIOTHBIC, aM(OTepHbIE) W HecoJeoOpasyromue.
Howmenknarypa okcunoB. @u3ndeckue U XUMUYECKHE CBOKMCTBA OKCUIOB. [losyduenue

OKCHJ0B

2.7

OcHoBanus. Knaccudukanust oCHOBaHWM: MIENIOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @Pu3MYeCKHMe U XMMHUYECKHME CBOMCTBA OCHOBAHUM.

[Tonydyenune ocHOBaHUM

2.8

Kucnotel. Kiaccudpukanus kucnor. Homenknatypa kucnoT. @Dusnyeckue u
XUMHUYECKME CBOMCTBA KUCIOT. Psax aktuBHocTu MetasuioB H.H. bekerosa. [lonyuenue

KHCJIOT

2.9

Comu. Howmenknatypa coneil. @u3nyeckue W XUMHUYECKHME CBOMCTBA COJICH.

ITony4yenue coien

2.10

I'eneTnyeckas cBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI
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XHUMHUYECKUUN SKCIICPUMCHT: KaUCCTBCHHOC OIIPCACIICHHUEC COACPKAHUA KUCIOpOJda B
BO3YyX€C, IMOJJYYCHHC, C06I/IpaHI/Ie, pacClio3HaBaHHUC U U3YUCHUC CBOICTB KHucJjiopoza,
Ha6.]'IIOILeHI/Ie B3aHMOJICHCTBUS BEIIECTB C KHUCIIOPOAOM U YCIIOBHA BO3HUKHOBCHUS U
NIpCeKpalCHus ropCHus (Hoxcapa), O3HAaKOMIJICHHUEC C o6pa3uaMH OKCHJOB M OIIMCAaHUC

ux CBOfICTB, MOJIY4YCHHUC, CO6I/IpaHI/IC, pacro3HaBaHUC U HU3YUCHUC CBOMCTB BOOOpPOda




(ropenue), B3aumojeiictBue Bojopoga ¢ okcugom  meau(ll)  (BozmoxkHO
WCIIOJIb30BaHME BUACOMATEPHAJIOB), HAOMIOIEHHE 00pa3LOB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCIIEJJOBAaHME OCOOCHHOCTEH pacTBOPEHUs BEUIECTB C  PA3IUYHOU
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OINPEICIEHHOW MaCcCOBOW JI0JEH
pacTBOPEHHOTO BEIECTBA, B3aUMOJCHCTBHE BOJBI C MeETaUIaMH (HaTpUeM H
KaJplueM) (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAJIOB), ONpPEAEICHUE PacTBOPOB
KACIOT W IIEeJNOYedl ¢ TOMOIIBI0 HMHIUKATOPOB, HCCIIEAOBaHUE 0O0Opa3IoB
HEOPraHMYECKHX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJCHHE HM3MEHEHHUS OKpacKu
WHJIMKAaTOPOB B PAcTBOPAX KHUCJIOT W IIEJIOYeH, M3yuyeHHWE B3aUMOJICUCTBHUS OKCHJIA
menu(ll) ¢ pactBopoM CcepHOM KHUCIOTBI, KHUCIOT C MeETaUIaMH, peaKIHil
HEUTpalIu3aluM, TOJy4YeHHEe HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO
MeTajjla JPyruM M3 PacTBOpa COJM, PELICHHE SKCIEPUMEHTAJBHBIX 3a/ad M0 TeMe

«BaxHenmue Kiacchl HEOPraHMYECKUX COEIUHEHUI)

[Tepnoanueckuit 3akoH u [leproandeckas cucteMa XUMHUYECKUX nemeHToB [1.1.
MenneneeBa. CTpoeHue arToMOB. XUMUYeECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCJIBHBIC pCaAKIINN

3.1

[lepBrie MOMBITKM KiIaccH(UKAMM XUMHUYECKUX d3JeMeHTOB. [loHsTHe o rpymmax
CXOJHBIX 3JEMEHTOB (LICJIOYHbIE U IIEJIOYHO3EMENIbHbIE METAJJIbl, TaJIOTEHBI,

WHEPTHBIE Ia3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI

3.2

[Tepuonnueckuii 3akoH. Ilepumoamdeckas cucrema XumMudeckux i3yemeHtoB J[.U.
MenneneeBa. KopotkomepuonHass u mnuHHOmNepuogHas ¢opmbl [lepuoamaeckoit
cuctemMbl xumuueckux oanemeHtoB JI.M. Menneneea. Ilepuonbl u  rpymnmsl.

duzndeckuii CMBICH MOPAAKOBOI'0O HOMEpPA, HOMEPOB IIEPHOJA U I'PYIIIIEI 3JIEMCHTA

3.3

Crpoenne artomoB. CoctaB aroMHbIX saep. HM3otombl. OnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000J104YeK aToMOB MepBbIX 20 XuMUYeckux anneMeHToB [lepuonnyeckoit
cuctembl J[.MI. MenneneeBa. XapakTepuUCTUKa XHMHUYECKOTO »JJIEMEHTa IO €ro

noJioxxenuto B [lepuoanueckoit cucreme .M. Menpaeneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHNYCCKHX 3JICMCHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB IIO rpyimnamM " nepuogam. 3HayeHue
Hepnonnqecxoro 3aKOHa " HepHOHquCKOﬁ CUCTEMBI XMMHUYCCKUX OJICMCHTOB [JIsA

pa3BuTus Hayku U npakTtuku. .M. Mennenees — y4€HbIN U IpaKIaHUH

3.5

XuMHu4YecKas CBA3b. KoBanenTras (HOJ'I}IpHa}I )51 HCHOHHpHaﬂ) CBA3b.

QHCKTpOOTpI/ILIaTeHLHOCTL XHMHUYECKHUX dJIeMeHTOB. MloHHas CBA3b

3.6

Crenenbs oxucieHus. OKHCIHTEIbHOBOCCTAHOBUTCILHEIC pCaKkIuu. HpOHCCCBI

OKHUCJICHHUS B BOCCTaHOBIICHUS. OKHUCIUTENIHN U BOCCTAHOBUTEIIH




3.7

XUMHUYECKUH SKCIIEPUMEHT: M3y4YeHHEe OOpa3loB BEIIECTB METAIJIOB U HEMETAJIOB,
B3aUMO/JICHICTBUE T'MAPOKCHIA IMHKA C pACTBOPAMU KHUCIIOT U IIEN0YEH, MPOBEACHUE
OTIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHl OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX pEaKLUi

(ropeHue, peakiuu pas3ioKeHUs, COCTUHECHH )

9 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

BeniectBo u xumunueckas peakuus. [loBropenue
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Ilepnognueckuit 3akoH. llepuomuueckas cucrtema XuMHUYecKHX »3ieMeHToB [I.1.
MenneneeBa. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIHs, KAIbLIUSI U UX COETUHEHUI B COOTBETCTBUU

C IIOJIOKEHUEM DJIEMCHTOB B Hepno;lnqecxoﬁ CUCTEME U CTPOCHUEM HUX ATOMOB

1.2

Crpoenue BemiecTBa: BHJbI XUMHUYECKOW CBSI3U. THUNBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THIIA KPUCTAUIMYECKONM PEMETKM W BUIA
xuMuueckor cBs3u. Kilaccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB
(MexayHapoJHas U TpUBHMAJIbHAsL). XUMHUECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCS K
pa3sIMYHBIM  KJIaccaM — HEOPraHWYECKHX  COCAVHEHHMM, TICHETHYECKas  CBA3b

HCOPraHM4YCCKUX BCIICCTB

1.3

Knaccudukanuss XMMHYECKMX peakiuil IO pa3iHyHbIM MOpHU3HaKaMm (M0 YHCIy U
COCTaBY yYacTBYIOIIMX B PEaKIMU BELIECTB, MO TEMJIO0BOMY 3D (eKTy, Mo U3MEHEHHUIO
CTeNEeHEeW OKHCIEHUS XHMUYECKUX OJIEMEHTOB, IO OOpPaTUMOCTH, IO Y4YacTHIO
KaTajau3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKINH, TEPMOXUMUUYECKHE YPaBHEHHS.

Ilonsatue o CKOPOCTH XUMHWYECKOH p€aknuun

1.4

[Tonsitne 006 oOpaTUMbIX M HeoOpaTHMMBIX XHMHUYECKUX peakiusax. llonstue o
TOMOTEHHBIX W TE€TepOreHHBIX peakuusx. [loHATHE O XUMHUYECKOM paBHOBECHH.
@DakTOpBI, BIAUIIONINE HA CKOPOCTh XUMUYECKOHN PEeaKINK U MOJOKEHHE XUMHUECKOTO

PaBHOBECHUA

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKluu, BJ'ICKTpOHHHﬁ 0ajJaHC OKHMCIHTEIBHO-
BOCCTaHOBHUTEIILHOM pCaKknunu. CocraBieHue ypaBHeHI/Iﬁ OKHCIIMTCJIBHO -

BOCCTAHOBHUTCIBHBIX peaKuHﬁ C UCIIOJIB30BAHUCM MCTOJA SJICKTPOHHOTO Oamanca

1.6

Teopm{ BHCKTpOHHTquCKOﬁ JUCCOHMaIIu. 3HeKTp0J’II/ITH U HCOJICKTPOJIUTHI.
KaTI/IOHLI, aHHOHBI. MeXaHH3M JUCCOIIHAIMM BEIIECTB C pa3jiIniHbIMU  BUJAMU
xuMmudeckoi cBs3u. CreneHb JUCCOoIManu. CunbHbIE M cla0ble SJICKTPOJIMTHI.

Peakuun noHHOIrO oOMeHa. YcCIoBHS IMPOTCKAHUA peaKL[I/Iﬁ HMOHHOT'O 06MeHa, IIOJIHBIC




U COKpall€HHbIE HOHHBIE YpaBHEHMsI peakiuil. CBOMCTBAa KUCIOT, OCHOBAaHUM U cojel
B CBETE€ INPEACTABICHUN 00 AIIEKTPOJUTHUYECKON nuccolmanuu. KauecTBeHHbIE

peakuuu Ha HoHBL [loHsITHE O THMApOIIN3E Cconel

1.7

XUMHUYEeCKHI OKCIICPUMCHT:. O3HAKOMJICHUC C MOJACIIAMU KPUCTAIUIMYCCKUX peHIéTOK
HEOPraHWYECKUX BEIIECTB — METAJIOB M HEMETAUIOB (rpadura u ammasa), CIOKHBIX
BEIIECTB (XJIOpUAA HATPHs); HCCIEIOBAHHE 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOU
peaKkuu OT BO3JCHCTBUS PA3IHMUHBIX (PAKTOPOB; MCCIECIOBAHUE AIIEKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOLECCA AUCCOLMALMM KHUCIOT, INENouYei U cojel (BO3MOXKHO
WCTIOJIb30BAHME  BUAECOMATEPHAJIOB); MPOBEACHHE OIBITOB, HJUIFOCTPUPYIOMINX
MPU3HAKA MPOTEKaHUsl Peakiuil HOHHOro oOMeHa (0Opa3oBaHME OCajKa, BBIJIEICHUE
raza, 0oOpa3oBaHUE BOJbl); OMNBITOB, WJUIIOCTPUPYIOIIMX NPUMEPHl OKHUCIUTENIBHO-
BOCCTAaHOBUTEJBHBIX pEaKUMi (TOpeHue, peakluu pPas3IoKEeHHs, COEAUHEHHUS);
pacrmo3HaBaHUC HEOPraHUYCCKUX BCHICCTB C IIOMOINBIO KAaYCCTBCHHBIX peaKHI/Iﬁ Ha

HOHBI; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranner u nx COCIMHCHU

2.1

OO6mrast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
crenieHn okucieHus. CrpoeHue ©W (PU3NYECKUE CBOWCTBA TMPOCTHIX BEIIECTB —
rajioreHoB. XMMHUYECKHE CBOMCTBA HA MpUMEpe XJiopa (B3aMMOICHCTBUE C METaJlIIaMH,
HEeMeTaJlIaMu, IenoyamMu). XjaopoBoaopoa. ColissHast KHCIIOTa, XUMHUYECKHAE CBOMCTRA,
MoJIydeHue, mpuMeHeHue. JelicTBre Xyiopa M XJIOPOBOJAOPOia HAa OPTaHU3M YeJIOBEKa.

Baxwueitmme XJIOPUABI U UX HAXOXKJACHUEC B IIPUPOJIEC

2.2

Obmas xapakrtepuctuka s1meMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (U3UYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIMHBIE MOAM(PHUKAIUU KUCIOPOJa U CEpBbI.
Xumuyeckue cBoiictBa cepbl. CepoBOaOpoO, cTpoeHue, GU3NYECKUE U XHUMHYECKUe
cBoiictBa. OKcuIBI cepbl Kak MPEICTaBUTENN KUCIOTHBIX OKcHIOB. CepHas KUCIOTa,
¢usznuecKkue U XUMHUYECKUE CBOICTBa (OOILIME KaK MPEICTaBUTENS Kilacca KUCIOT U
cnenuduueckue). XUMUYECKHE pEaKluu, JIekKallieé B OCHOBE IPOMBIIIJICHHOTO
crnocoba monydeHuss cepHoi KucinoTel. [Ipumenenune. Coiid CEpHONM KHUCIOTHI,
KauecTBEHHas peakius Ha cyibdaT-uoH. HaxoxxneHwe cepbl M e€ COeIMHEHUH B
npupojie. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpellbl COEIMHEHUSIMH Cepbl
(KUCIOTHBIE  MOXKIM, 3arpsi3HEHHE BO3AyXa U  BOJOEMOB), CHOCOOBI  €ro

INpeaAOTBPALICHHUA

2.3

OOmiast xapakrepucTuka »1neMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTCPHBIC CTCIICHHU OKUCJIICHUS. ASOT, PacIpoCTpaHCHUC B ITPUPO/L, (I)I/ISI/I‘{CCKI/IC )51




XUMUYecKue cBoiicTBa. KpyroBopor azoTa B mpupoje. AMMHAaK, ero (pusnyeckue u
XMMHUYECKHUE CBOWMCTBA, MOJMyYeHUe U npuMeHenne. Conu aMMOHHUS, UX (PU3UYECKUE U
XMMHMUYECKHUE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakuys Ha HOHbI aMMOHMSI.
A3oTHas KuUClOTa, €€ moJjiyueHue, (pru3nueckue U XMMHUYECKUue CBOMcTBa (00IIMe Kak
IIPEICTaBUTEINA KJIacca KUCIOT U crenupuyeckue). Mcnoap3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KauecTBE MHHEpalbHbIX ya0OpeHuid. XHUMHUECKOEe 3arpsi3HEHUE
OKpYXKaloIlllel Cpelbl COEIMHEHUAMHU a30Ta (KUCIOTHBIE TOKIH, 3arpsA3HEHUE BO3/yXa,

MOYBBI ¥ BOJIOEMOB)
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®ochop, amnorponHbie Moaudukauuu Qochopa, QuMUEcKHe U XUMHUYECKUE
ceorictBa. Okcua dochopa(V) u docdhopnas kucnora, GU3MIECKHE U XUMUUYECKHE
cBOMcTBa, mnomyueHue. Mcnosb3oBanue (ochaToB B KauecTBE MHUHEPAIbHBIX

yaoOpeHui

2.5

Obmas xapakrtepuctuka sneMeHTOB |V A-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHH OKHCICHUSA.  YTJIEepoJ, aIOTPONHBIE Moaudukanuy,
pacrpocTpaHeHue B TpHpoJe, (HU3NYECKHe W XUMHUYECKHEe CBOMCTBAa. AncopOrus.
KpyrosopoT yriaepoaa B npupoje. Okcupl yriaepoaa, ux (pU3n4eckue U XUMHYECKUe
CBOMCTBa, JEHCTBUE HA JKUBBIE OpPraHU3Mbl, I[OJyY€eHHE U MNPHUMEHEHHUE.
DKOJIOTHYECKHE TMpoOieMbl, CBs3aHHBIE ¢ okcuaom yriepoaa(lV); rumoresa
r100abHOTO TOTEIJICHUS KJIMMaTa; MapHUKOBBIA 3¢ ¢deKT. YToibHas KHCIoTa U €&
colM, UX (QU3NYECKHE U XUMUYECKHE CBONCTBA, IMOJIyY€HHE U TPUMEHEHHUE.
KauectBennas peakuuss Ha kapOoHaT-MOHBL. Mcrnonb3oBaHue KapOOHATOB B OBITY,

MCIUIHUHE, TPOMBIINIJICHHOCTH U CCJILCKOM XO3SMCTBE

2.6

[IepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECCTBAX KAaK O COSUHEHUSAX yriiepoja
(MeTaH, 9TaH, STHJICH, alleTHJICH, 3TaHOJI, IJIMIICPUH, YKCYCHas kucioTa). MIx cocraB u
XUMu4eckoe crpoeHue. [loHsATHE O OHMOJOTMYECKHM BaXKHBIX BEIECTBAX: JKHUPaX,
Oenmkax, yrieBoJaXx — M HUX POJM B KU3HU 4YeloBeka. MaTepuaibHOE €IUHCTBO

OPraHu4CCKUX U HCOPraHNMICCKHUX COG)II/IHGHI/Iﬁ

2.7

Kpemuuii, ero Qu3nuecKkue W XHUMHUYECKHE CBONCTBA, MOJyYCHHE M IPHUMCHCHHE.
Coenunenus kpeMHus B npupoje. Obuue npencrasienus 06 oxcuae kpemuusa(1V) u
KpeMHUEBOM kucinoTe. CHUIUKAThl, WX UCHOJIb30BaHHWE B OBITY, MEIHIINHE,
MPOMBIIIJIEHHOCTH. BakHelmine CTpouTeNnbHbIE MaTepualbl: KepaMuKa, CTEeKIIo,
[IEMEHT, OeTOoH, xene300eToH. [IpobneMbl 6€30MacHOTO UCTIONB30BAHUS CTPOUTETBHBIX

MaTepuajioB B MMOBCEAHEBHOM KU3HU

2.8

XUMUYECKUMN SKCIICPUMCHT:. U3YUYCHHC 06p8.31_IOB HCOPraHN4YCCKUX BCUICCTB, CBOICTB

COJISIHOM KHCJIOTBI; TMPOBCACHUC KaUYCCTBCHHBIX pCaKI_II/Iﬁ Ha XJIOpUA-HOHBI U




HaOJIIO/IeHUEe TPU3HAKOB WX TPOTEKAHUS; OMBITHI, OTpaXkaromue (U3NYecKue Hu
XMMHMUYECKHUE CBOMCTBA TaJlOTEHOB W HX COEAMHEHUH (BO3MOXKHO MCIIOJIb30BaHUE
BHJICOMATEpPHUAJIOB); O3HAKOMJICHHE ¢ oOpasuaMu XJIOPUIOB (TaJIOTE€HUIOB);
03HAaKOMJIEHHE ¢ 00pa3liaMM cepbl U €€ COEeIMHEHUSIMHU (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpHUAJIOB); HAOJIOJEHHE TIpoliecca OOyIJMBaHUSI caxapa IOJ JCHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI; U3y4YEHUE XUMUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOI KHUCIIOTHI, MPOBEJICHHE KAYeCTBEHHOW PEaKuy Ha Cyab(haT-uoH 1 HaOII0IeHHE
npHU3HaKa e€ MPOTEeKaHus; 03HAKOMJICHHUE ¢ (PU3MYECKUMHU CBOMCTBAaMH a30Ta, (pocdopa
Y UX COCIMHEHMH (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPHAIIOB), 00pa3liaMH a30THBIX
u ¢dochopHBIX yHOOpeHUM; MOJIyueHHE, COOMpaHHWE, pAClO3HABAHME W HM3YUYCHUE
CBOWCTB aMMHaKa; MPOBEJCHNE KaYeCTBEHHBIX PEaKkIii Ha MOH aMMOHUs U (ocdar-
WOH W W3ydeHHE TPU3HAKOB MX MPOTEKAHWS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOU
a30THON KHUCJIOTHI ¢ MeJIbI0 (BO3MOKHO HCIIOJIb30BaHUE BHAECOMATEPHATIOB); U3YUEHUE
MoJieNiel KpUCTAINIMYEeCKUX pEemETOK anMmasa, rpadura, QymiepeHa; 03HaKOMIIEHUE ¢
MPOIIECCOM  QJICOPOIIMM  PACTBOPEHHBIX  BEIHIECTB AKTHBUPOBAHHBIM  YITIEM |
YCTPOICTBOM MPOTMBOTa3a; IOJIydeHUEe, COOMpaHHe, paclo3HaBaHUE M H3Y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a; IpOBEJCHHE KayeCTBEHHBIX pPEaKlIMil Ha KapOoHaT- U
CHJIMKAT-HOHBI U M3y4YEHHE MPU3HAKOB UX MPOTEKAHUS;, 03HAKOMJICHHE C MPOAYKIUEH
CHWJIMKAaTHOM MPOMBIIIJICHHOCTH; pEUIEHHE OJKCIEPUMEHTANbHBIX 3a/Jad 10 TeMe

«Baxuenme HeMeTaJUIBI U UX COEIUHEHUS)

MeTannsl 1 ux COCOAUHECHUA

3.1

OO0mrast xapakTepUCTHKA XUMHUYECKUX D3JEMEHTOB — METaUIOB HAa OCHOBAaHUHU HX
noJjioxkeHnus B [lepuonnueckoit cucreme xumuueckux snemeHToB .M. Menneneesa u
cTpoeHuss atoMoB. CTpoeHHE MeTauioB. MeTamndeckas CBSI3b M MeETaJUTMYecKas

KpUCTAJTINYECKas peléTka. DIEKTPOXUMUYECKHI psiJ] HAIPSKEHUI METalIoB

3.2

Ousnyeckue M XUMHYECKHWE CBOMCTBa MeTauioB. OOmme crnocoObl MOJy4eHHUS
MetaioB. [loHsTHE O KOPpPO3UMM METAIJIOB, OCHOBHBIE CHOCOOBI 3alUTBI HUX OT
koppo3uu. CruiaBbl (CTallb, YyryH, AIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY

" ITPOMBIIIJIICHHOCTH

3.3

H_[eJ'IO‘IHLIe MCTAJJIbI: MOJIOKCHUC B Hepnonnqecxoﬁ CUCTEMC XUMHUYCCKUX OJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHUEC HX ATOMOB; HAXOXICHHUC B IPUPOJIC. dusznueckue u
XHMHUYECKHE CBOMCTBA (Ha MMpUMEPE HATPUA U KaJ'II/ISI). OKCI/II[LI U TUAPOKCUABI HATpUS

M KalJius. HpI/IMeHeHI/Ie IIEJI0YHBIX METAIIOB U UX CO€TUHEHUI

3.4

[[lenouyHO3EMENBHBIE METAUIBI MAarHUM M KajbLMil: mojoxeHue B llepuoamueckoit

CUCTEME XHUMHWUYCCKHUX DOJICMCHTOB I[I/I MeHneneeBa; CTPOCHHUC HX daTOMOB;




HaxoKJeHue B npupoge. PU3nyeckue U XMMHUYECKHE CBOWMCTBA MAarHusl M KaJbLIMs.
Baxneiimue coeauHeHus Kainblus (OKCUZ, ruapokcup, conu). JKECTKOCTh BOABI U

crocoOsbl €€ ycTpaHeHus

3.5

Amomunmii: nonoxenne B Ilepruogudeckod cucremMe XUMHUYECKMX ieMeHToB J[I.
MenneneeBa; cTpoeHHe aToMa; HAXOKIACHHWE B INpupoae. dusnueckue U XUMHUYECKUE

CBOWCTBA ATFOMUHUS. AM(POTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCHIA AITFOMUHHS

3.6

Kenezo: mnosoxenue B llepmoamyeckoid cucreMe XUMHUYECKUX dieMeHToB J[.U.
MeHeneeBa; CTpOSHHE aTOMa; HaXxOoXkJIeHHe B npupozae. Ou3nveckne U XUMHYECKHE
cBoiicTBa xene3a. Oxcunpl, ruapoxkcusl u conu xenesa(ll) u xenesa(lll), ux cocras,

CBOMCTBA U MOJIY4CHHUE

3.7

XVUMUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C O0pas3llaMH METa/NIOB M CIUTABOB, WX
(U3HYECKUMHU CBOWCTBAMU; M3YYCHHE PE3YIbTATOB KOPPO3HH METAIUIOB (BO3MOXKHO
HCI0JIb30BaHNE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KaJbIIHS
W HaTpHUs C BOJOW (BO3MOXXHO WCIIOJIb30BAaHHE BHUICOMATEPHUAIIOB); HCCIECIOBAHHE
CBOWCTB JKECTKOW BOJBI, MpOIlEcCa TOPEHUs jKejle3a B KHCIOPOJe (BO3MOYKHO
HCII0JI30BaHNE BUJICOMATEPHAJIOB); MPU3HAKOB NMPOTEKAHUS KAYSCTBEHHBIX PEaKITUit
Ha WOHBI (MarHus, KaJblus, aqroMuHHs, uHKa, xene3a(ll) u xemeza(lll), memu(ll);
HaOJI0/IeHNE U OTHMCaHUE MPOLIECCOB OKpAIIMBaHUS MJIAMEHU MOHAMU HATpPHsl, Kallus U
KaJbIHs (BO3MOXHO HCTIOJb30BaHUE BUICOMATEPUAJIOB); UCCIIEIOBaHNEe aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUS M THAPOKCH/IA IIMHKA; PEIIEHNE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TCMC «BaxHen1e MeTajbl 1 uX COCAUHCHU A

XuMHUS U OKpy>Karolias cpeaa

4.1

Hosrie MaT€purajlbl U TCXHOJOI'UH. BeH_IeCTBa U MaTcpualibl B HOBCCI[HCBHOﬁ KHU3HHU
yeloBeka. XUMUs U 3J0POBEE. be3omacHoe mcmons30BaHuE BCIICCTB U XUMHNYCCKHUX

peaKL{I/Iﬁ B 6bITy. HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0KOTI'aX H OTPABJICHUAX

4.2

OCHOBBI HKOJIOTMYECKON TIpaMOTHOCTH. XHMHUYECKOE 3arps3HEHUE OKpYXKarollen
cpenbl TIJIK. Ponp XuMuM B peHICHHUH 3KoJIoTHUeCcKuX mpobiem. IlpupoaHsie
WUCTOYHUKU YIJIEBOJIOPOAOB (Yroib, MPUPOAHBIN ra3, HedTh), MNPOIYKTHl UX

nepepaboTKH, UX POJIb B OBITY U POMBIIUIEHHOCTH

4.3

XHUMHUYECKUUN OKCIICPUMCHT: H3YUYCHUC 06pa3u013 MaTepuajioB (CTCK.]'IO, CIIJIaBbI

MCTAJUIOB, ITIOJIMMCPHBIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOIO 00111ero
o0pa3zoBanusi Ha ocHoBe ®I'OC

[IpencraBnenue:

O I03HABAEMOCTH SIBJICHUM NPHUPOJbI, MOHHUMAaHUE OOBEKTUBHOM 3HAYMMOCTU
OCHOB XMMHYECKOW HayKM Kak o00JIacTU COBPEMEHHOTO €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIel KyJIbTypbl M MPaKTUYECKOW MAEATEIbHOCTH YEJIOBEKa B
YCIOBUSIX COBPEMEHHOI0 OOIIEeCTBa; MOHMMAaHHE MECTa XUMHUU CPEOu JIPYrux

€CTCCTBCHHBIX HAYK

0 HaY4YHbIX MCETOAAX IIO3HaHHA, B TOM YHCIIC OKCICPpUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCETOJaX HUCCICAOBAHUSA BCUICCTB W M3YUYCHUA XHUMHUCCKHX
peaKHHﬁ; YMCHHE HCIOJB30BATh MOACIU IJIA 00BICHEHUS CTPOCHUA aTOMOB H

MOJIEKYI

0 chepax mpodeccHOHANLHOW MAEATENBHOCTH, CBSI3aHHBIX C XHMHEH H
COBPEMECHHBIMHA TEXHOJIOTUSMH, OCHOBAaHHBIMHA Ha JIOCTHIKCHHUSIX XUMHYECKOM
HAyK{, YTO IMO3BOJHUT OOYYAIOIIMMCSI pacCMaTpHUBaTh XUMHIO Kak chepy cBoeit
Oynymei mpoeCcCHOHAIBHONW JAESATEIbHOCTH M CHAeNaTh OCO3HAHHBIM BBIOOD
XHMUU KakK MPOo(UIBHOTO TpeaMeTa IpU Mepexojie Ha YPOBEHb CPETHET0 OOIIETo

o0pa3zoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMMHYECKUX 3HAaHUM U YMCHHUE IIPUMEHATH CHCTEMY

XUMHNYCCKHX 3HaHPII>i, KOTOpast BKIIFOYACT:

Kon
NpoBepPsIEMOro
TpeOoBaHMS
1
1.1
1.2
1.3
2
2.1

BaOXHEWIINE XUMHYECKUE TMOHATUS: XUMHUYECKHH OSIEMEHT, aToM, MOJIEKyIa,
BEIIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS M HEOAHOPOIHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAs U MOJIEKYJISIpHAs MaccChl, KOJMYECTBO BEIECTBA, MOJb,
MOJIIpHAsi Macca, MOJISIPHBIN 00bEM, OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb (CPEIHSI),
XUMHUYECKasi peakuusi, pPeaklUuMd COCOUHEHMs, PEaKIMHU PAa3IOoKEHHs, PEAKIMH
3aMeIIeHUs, peakuuu oOMeHa, TeroBo dpdekr peakiyu, 5K30- U
SHIOTEPMHUYECKHE PEAKLIMU, PacTBOP, MAccoBas JI0JISI XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUH, MAacCOBasi JI0JIsl U MPOLIEHTHAsT KOHILIEHTpAIlHsl BEIIECTBAa B PACTBOPE,
SIPO aTroMa, SJIEKTPOHHBIA CIOW aTroma, aToMHas OpOUTalb, pPagUyC aToMa,
BAJIEHTHOCTb, CTENEHb OKUCICHHS, XUMUYECKasl CBS3b, DJIEKTPOOTPULIATEIBHOCTD,

NOoJIsIpHAasA U HECHIOJIAPpHAsA KOBAJICHTHAsA CBA3b, HOHHAA CBA3b, MCTAJUINYCCKAS CBA3b,




KpUCTaJUIM4YecKasi pemérka (aToMHas, MOHHAs, METaUIMYecKas, MOJIEKYJIsIpHasi),
HUOH, KaTHOH, aHWOH, OJJEKTPOJIUT M HENIEKTPOJIUT, DJIEKTPOIUTHUYECKAS
JMCCOLMAIINS, PEAKIMM HOHHOTO OOMEHA, OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkuuy, OKUCIUTEIb M BOCCTAHOBUTENb, OKHCIEHHUE M BOCCTAHOBJICHHE,
ANIEKTPOJIN3, XUMHUUECKOE PpaBHOBECHE, OOpaTuMble UM HEOOpaTUMbIE PEAKIIMH,

CKOPOCTb XUMHYECKOM peakumu, Katanusarop, I1/1K, koppo3us MeTauioB, CIIaBbl

2.2

OCHOBOIIOJIaratomuye 3aKOHbI XUMHUHU: 3aKOH COXPAaHCHUSA MACCHI, HepI/IOIII/I‘IeCKI/IfI

3akoH /[[.M. MenaeneeBa, 3ak0H IMOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo

2.3

TCOPUHU XHUMHHU: aAaTOMHO-MOJICKYJIAPpHAsA TEOpUSA, TCOPHA 3J'I€KTpOJ'IPITPI‘-ICCKOI>i

JUcconaluu

Brnanenue ocHOBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH:

3.1

YMEHHME MPaBUIBHO HCMOJb30BaTh MU3yUEHHBIE BEIIECTBA M MaTepuaibl (B TOM
Ylclie MUHEpaJIbHbIE YA0OpEHUs, METaUIbl U CIUIaBbl, MPOJIYKTHI MEepepadoTKU
MPUPOJHBIX HCTOYHUKOB YIJI€BOAOPOJOB (YIJis, MPUPOJHOrO Ta3a, He(TH) B
OBITY, CEIbCKOM XO3SHCTBE, Ha MPOU3BOJICTBE M TMOHMMAaHWE 3HAYEHUS >KHUPOB,
0€eKOB, YrJIEeBOJOB JUIsl OPraHU3Ma YeJI0BEKa; YMEHUE MPOrHO3UPOBATh BIUSHUE

BEIECTB M XMMHMYECKHUX IPOIIECCOB Ha OpPraHU3M 4YelIOBEKa U OKPYKAIOIIYIO

MPUPOIHYIO CpEIy

3.2

YMEHHE HWHTETPUPOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSAMU JIPYTHX Yy4eOHBIX

MpeAMETOB

3.3

HaJIM4YHEC OIIbITa pa6OTI)I C pas3jIMYHbIMU HMCTOYHHUKAMHU PIH(bOpMaL[I/II/I 10 XMMHH

(Hay4Has ¥ HAyYHO-TIOMYJISIpHAS JIUTEPATypa, CIIOBApH, CIPABOYHUKHI, HHTEPHET-

pecypcehl)

3.4

YMCHHC 00BEKTHUBHO OLCHUBATb I/IH(l)OpMaHI/IIO 0 BCIICCTBAX, UX MPEBpAILICHUAX U
IMPAKTUYCCKOM IPUMCHCHHUU U YMCHUC HCIIOJIB30BATh e s PCUICHUA y‘Ie6HO'

IIO3HABAaTCJIbHBIX 3aJa4

Bnagenue ocHoBamu MMOHATHHHOTO arIapara 1 CUMBOJIMYCCKOI'O A3bIKa XHMHUH
JJIs1 COCTaBJICHUA (bOpMyJ'I HCOPraHUYCCKUX BCIICCTB, ypaBHeHPIfI XHUMHYCCKHUX

peakiuii; ocHoBamMu xuMudeckoit HomeHknatypsl (IUPAC u TpuBuaibHON)

YMenue oOBICHATH CBSA3b MOJIOKCHHUS JJIEMCHTA B Hepnommecxoﬁ CUCTEMC C
YUCJIOBBIMH XAPAKTCPUCTUKAMH CTPOCHHUSA ATOMOB XHMHYCCKHUX DJJICMCHTOB
(COCTaB " 3apdan aapa, 06111ee quCJI0 3HeKTpOHOB), pacipeaciIcHucM 3JICKTPOHOB

110 SHCPIreTHYCCKUM YPOBHAM aTOMOB IIEPBLIX TpéX MEPpHUOAOB, KAl U KAJIbIIUA

Hpe):[CTaBJ'IeHI/Ie 0 HepHOHquCKOﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKHUX

9JICMCHTOB (pa;myc aToMa, BHCKTPOOTpI/IHaTCJIBHOCTB), MMPOCTBIX U CJIOKHBIX




BELLECTB OT IOJIOKEHUs 3iieMeHTOB B Ilepuoanueckoil cucreme (B MalbIX

IepHoJIax U TJIaBHBIX NOArPYIIIAX) U AEKTPOHHOIO CTPOEHUS aToMa

7 YMmenue kinaccuuIpoBaTh:
7.1 XUMHYECKUE DJIEMEHTBI
7.2 HEOpPraHMYECKHE BELIECTBA
7.3 XMUMHUYECKUE PEAKIINU
8 YMeHue onpenensrh:
8.1 BaJICHTHOCTH M CTETICHb OKHCIICHUS XUMUYECKUX JIIEMEHTOB, 3apsi]] HOHA
8.2 BHJI XUMHYECKOM CBSI3U M THIT KPUCTATMYECKON CTPYKTYPHI B COSTMHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCITUTENh © BOCCTAHOBHTEIb
9 YMeHne xapakTepu30BaTh (PU3NIECKe M XUMHUIECKHE CBOMCTBA!
01 MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJAOPOJ, TpaduT, anmas, KpeMHHH, a30T,
' dbocdop, cepa, Xop, HATPUH, KK, MATHUN, KaJTbIIUHA, A TFOMUHHAM, KEJIE30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCIE HMX BOJTHBIX pPAacTBOPOB (BOIa, aMMHAaK,
XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCUABI U TUIAPOKCHUIbl MeTaysioB |-IIA rpynm,
9.2 amomunusi, meau (I), munka, xemeza (11 u 1), okcuasr yriepoga (Il u V),
kpemuus (1V), azora u docdopa (Il u V), cepur (IV u VI), cepaucras, cepnas,
a30THCTasA, a30THasA, hochopHas, yrojbHas, KpEMHHEBAsI KMCJIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEUICCTB B 3aBUCHMOCTH OT HX
9.3 cocTaBa W CTPOCHHUs, NMPUMEHEHHE BEUICCTB B 3aBUCHUMOCTH OT WX CBOMCTB,
BO3MOIKHOCTh IMPOTEKAHMSI XUMUYECKHX MPEBPAIICHUH B Pa3IMYHBIX YCIOBUIX
10 YMeHHe COCTaBIIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHHSI PEaKIIHii, B TOM YHCIIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUil
103 WUTIOCTPUPYIOIIUX ~ XMMHUYECKHE CBOWCTBA M3YYCHHBIX KIACCOB  (TPYIIN)
' HEOPraHUYeCKUX BEIICCTB
10.4 MOATBEPKAAIOIIUX TEHETHUECKYIO B3aUMOCBS3b MEXKAY HUMHU
11 YMeHue BIUUCIATH (TPOBOUTH PACUEThI):
111 OTHOCHUTENIbHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIO
' XMUMHYECKOTO AJIEMEHTA B COCTMHEHHUH
11.2 MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM I'a30oB




11.4

[0 ypaBHEHUSM XUMHUYECKHUX PEAKIM U HAXOJAUTh KOJUYECTBO BEUIECTBA, 00BEM

U MAcCy peareHTOB WU IPOLYKTOB PEAKLUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HaHWs (HAOIIOACHHWE, W3MEpCHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE) TIPU U3YUYEHUHU BEIIECTB U XUMUYECKUX SBJICHUI;

yMeHHE C(HOPMYIUPOBATH MPOOIEMY U TIPEUIOKHUTD ITyTH €€ PEIICHHS

12.2

0e30macHON pabOThl ¢ XUMHYECKHMMH BEIISCTBAMH, XUMHUYECKOW TOCYIOH U

71a00pPaTOPHBIM 000PYJOBaHUEM

12.3

npaBuwjiaMu 0e€30MacHOro oOOpalieHusi ¢ BEIIeCTBAaMH, WCIOJIb3yEeMBbIMH B
TOBCETHEBHON KWU3HU, MPABWIAMH TIOBEJCHHS B IEISIX COEPEKEHUS 3I0POBBS U
OKpYXalolled MPUPOJHON Cpenbl; TOHUMaHue Bpena (OMacHOCTH) BO3ACUCTBUS
Ha JKHMBBIC OPTraHU3MBI OIPEACIEHHBIX BEIIECTB, CINOCOOOB YMEHBIICHHUS U

MPETOTBPAILIECHUS UX BPEAHOTO BO3JAECHCTBUS

13

Hanmmune MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA U OCYHICCTBJICHUA CICAYIOINIUX

XUMHUYECKHUX OKCIICPUMEHTOB:

13.1

W3y4YeHHE U OlNucaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIJIEHHE C
Gu3n4ecKUMU M XUMMYECKHMMM SIBJICHUSIMHU; OIBITHI, HWUIIOCTPUPYIOLIHE

MPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKIUil

13.2

W3ydYeHHEe CIIOCOOOB pa3esieHHs cMecei

13.3

MOJIyueHUE KHUCJIOpOJa W H3YYEHHE €ro CBOICTB; MOJy4YeHHE BOJOpOAa U
U3yYEHHUE €ro CBOWCTB; MOJYYEHHUE YTJIEKHUCIOTO ra3a M U3yueHUE ero CBONCTB;

IMOJIY4CHUE aMMHAKa U U3YYCHUEC €TI0 CBOMCTB

13.4

IPUTOTOBJICHHE PACTBOPOB C OMNpeAEIEHHOW MacCcOBOM JoJyield pacTBOPEHHOTO

BEIIECTBA

13.5

NPUMEHEHHE WHINKATOPOB (JlakMyca, MeTWIoOpaHXka u ¢eHondTanenHa) s

OIIPCACIICHUSA XapaKTEepa CpCAbl B PaCTBOPAX KHUCJIOT U menoqeﬁ

13.6

HCCIE0OBAaHNE U OMMCAHUE CBOMCTB HCOPraHMYCCKUX BCIICCTB PA3/IMYHbIX KJIACCOB;
N3YyUCHUC BSaHMOﬂeﬁCTBHﬂ Kucjior ¢ MCTaulaMHd, OKCHAaMKu - MCTAlJIOB,
pacTBOPUMBIMH U HECPACTBOPHUMBIMH  OCHOBAHUAMU, COJIsIMU, MOJIYyYCHUC
HEPACTBOPUMBIX OCHOBaHI/IfI; BBITCCHCHUEC OOHOI0 MCTAJUIa APYIr'UM U3 pacTBOpa

COJIM; UCCJICAOBAHHUC aM(I)OTepHBIX CBOMCTB TUAPOKCHUAOB aJIFOMHUHUA U TUHKA

13.7

pCHICHUC  SKCIICPUMCHTAJIBHBIX 3aa4 IO TEMaM: «OCHOBHBIE  KJIACCBI
HCOPraHNn4YCCKUX COCHHHCHHﬁ)); ((SJ'IGKTpOJII/ITI/ILICCKaSI JUCCOLIHAILIUsA

«Baxnelue HeMeTalllIbl M HUX COCOUHCHUA, «Baxneline MeTaulbl U HUX




COCAUHECHUA»

XUMUYECKUE IKCIIEPUMEHTHI, WIUTIOCTPUPYIOLME IIPU3HAKU IIPOTEKAHUS PEaKIUI

MOHHOTO OOMEHa; KaueCTBEHHBIE PEAaKIMM Ha MPUCYTCTBYIOUIME B BOJHBIX

13.8 pacTBOpax HOHBI: XJIOpHUA-, OpoMHI-, HOIUI-, Cynbdar-, docdar-, kapOOHAT-,
CHJINKAT-aHUOHBI, THIPOKCHA-UOHBI, KAaTHOHBI aMMOHHS, MAarHus, KaJIbIus,
TIOMUHUS, Kene3a (2+) u xkenesa (3+), meau (2+), ITUHKA

14 YMeHnue:

141 MPEICTaBIATh PE3YJbTAThl AKCIEPUMEHTa B ()OpME BBHIBOJOB, IOKa3aTENbCTB,

' rpaduKOB U TAOJIHII U BBISBIISATH SMIHPHIECKUE 3aKOHOMEPHOCTH

YCTAaHABIIMBAaTh CBS3M MEXAYy pealbHO HAOMOJAeMBIMH  XUMHYECKUMHU

14.2 SIBJICHUSIMU U TIPOLIECCAMM, TPOUCXOASIIMMHU B MAaKpO- U MUKPOMHUpPE, OOBSACHATH

MPUINHBI MHOTOOOPAa3usi BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 [lepBoHauanbHbIE XUMUYECKUE TTOHATUS
11 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei
1 ATOMBI M MOJEKYJbl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKHX 3JIEMEHTOB.
' [IpocThie U COKHBIE BEIIECTRA.
13 Xumudeckass Qopmyna. BalleHTHOCTHP aTOMOB XHMHYECKHX 3JeMeHTOB. CTElcHb
' OKUCIICHUS
14 3aKkoH MOCTOSTHCTBA cocTaBa BemecTB. OTHOcHUTeNbHAs aTOMHast Macca. OTHOCHUTENbHAS
' MOJIEKYJIIpHas Macca. MaccoBast 10JIs1 XMMHYECKOT0 3JIEMEHTA B COSMHEHUHN
15 KonmnuectBo BeniectBa. Mosb. Mosnsipaas macca. MossipHblil 00b€M razoB. Bzaumocssi3b
' KOJIMYECTBA, MACChI M YMCJIAa CTPYKTYPHBIX €IMHHI] BEIIECTBA
16 Du3nyecKue MU XUMHUYECKUE SBJICHHUS. XUMHYECKas peakuus W €€ MPHU3HAKU. 3aKOH
' COXpaHEHHUs MaCChl BEUIECTB. XUMHUUECKHE YPaBHEHUS
[lepnognueckuit 3akoH u Ilepmonnueckass cucreMa XUMHYECKHX 3ieMeHToB JI.U.
2
MenneneeBa. CTpoeHHE aTOMOB
[Tepuonuueckuii 3akoH. Ilepumoamdeckass cucrema XumMuyeckux osneMeHtoB J[.M.
2.1 MenneneeBa. [lepuoapl u rpynmnbl. PU3NUECKUN CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB
IEpUOAA U TPYIIIBI JJIEMEHTA
Crpoenne aromoB. CoctaB aTtoMHbIX siaep. M3otombl. InektpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX 000JI04eK aTOMOB mepBbiXx 20 xumuueckux snemeHToB Ilepuoanueckoit
cuctemsl JI.1. MenaeneeBa
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHUYECKHMX DSJIEMEHTOB MEPBBIX TPEX
23 MIEPHOJIOB, KaJIKs, Kalublus (paguyca aTOMOB, JIEKTPOOTPUIIATETLHOCTH, METAIITHYECKIX
' U HEMETAJUIMYECKUX CBOWCTB) M HMX COCAMHEHHH B COOTBETCTBUU C TOJIO)KEHUEM
anemMeHTOB B [lepuoanueckoii cucreMe U CTPOCHHEM MX aTOMOB
3 CrpoeHue BelecTa
Xumunueckas CBSI3b. KoBanientHas (momsipHas U HEMoJIApHasi) CBSI3b.
3.1 DNEKTPOOTPULIATENILHOCTh XUMHYECKUX 3ieMeHToB. MoHHas cBs3b. MeTamnnueckas
CBSI3b
3 Tunel KpucTaNIMYECKUX PEHIETOK (aToMHasi, MOHHAS, METaJUIMYecKas), 3aBHCHUMOCTh
' CBOWCTB BEILIECTBA OT THUIA KPUCTATUIMUECKON PEMIETKU U BUJA XUMHUECKOU CBS3H
4 Baxneilmne npencraBUTeNn HEOPraHMYECKUX BellecTB. HeMeramibl U UX COEIMHEHHUS.
Mertanmibl U UX COEMHEHUS
4.1 Knaccudukanus ©w  HOMEHKJIATypa  HEOPraHWYECKHX  COEAMHEHUN:  OKCHJIIOB




(conmeoOpasyrolue: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HECOJICoOpasyroIIue;
OCHOBaHMIi (IIEJI0YM U HEPACTBOPUMBIC OCHOBAHHMS); KUCIOT (KHCIOPOJCOACPIKAIINE H

OECKHCIOPOHBIC, OJTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJICH (CPETHUX U KHUCITBIX)

du3znueckrue U XUMUYECKHE CBOICTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB: BOAOPOJad, XJIOpa,

42 KHCIIOpO/Ia, CEPHI, a30Ta, pocdopa, yriepoaa, KpeMHUS
®usnyeckue U XUMHMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAJUIOB: JIMTHUS, HATpUs,
4.3 KaJiusl, MarHusl ¥ KaJbLusl, aTIOMUHMS, jKeJe3a. DIEKTPOXUMUUYECKUM Psii HANpsSHKEHUN
METaJlJIOB
W @dusznyeckue U XUMUYECKUE CBOWCTBA BOJOPOAHBIX COEIMHEHUH HEMETAJJIOB!
' XJIOPOBOJOPOJa, CEPOBOJOPOIa, AMMHUAKA
A5 duznyeckue U XMMHUYECKHUe cBoWCTBa okcu0B HemeTaiios: cepsl (1V, V1), azota(ll, 1V,
' V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [lonyueHne OKCHI0B HEMETAIIIOB
46 Xumnueckue cBoiictBa okcuaoB: MetawioB |A-IIIA rpynn, munka, meau(ll) u xenesa(ll,
' [11). TTonyueHne OKCUIOB METAIIIOB
XWMHUYECKHE CBOWCTBA OCHOBaHWUH © aM(OTEPHBIX THAPOKCHIOB (HA TIpUMEpE
4.7 TUAPOKCUIOB aIIOMHMHHUS, >Kene3a, LuHKa). [lomydeHue ocHoBaHM U aM(OTEpHBIX
TUAPOKCHIOB
OO0mue XuMHUYECKHEe CBOMCTBA KUCIIOT: XJIOPOBOJIOPOHOM, CEPOBOJOPOHOM, CEPHUCTOM,
4.8 CEpHOM, a30THOU, PocPOopHOH, KPEMHHEBOM, YrodbHON. OCOObIe XUMHUECKHE CBOWCTBA
KOHIEHTPUPOBAHHOM CEPHOM M a30THOM KUCHOT. [lomydyeHne Kucior
4.9 OO6mue XuMHUYECKHe CBOMCTBA cpeTHuX coier. [lomydenue coneit
410 [Tonyuenue, cobupanue, pacro3HaBaHUE BOJAOPOJAA, KUCIOPOAa, aMMHAaKa, YIIEKHUCIOrO
' rasa B J1abopaTtopuu
411 [Tonyuenue amMmmmaka, CepHOW M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OOmIue crnocoosbl
' MOJIy4EHUS] METAIIJIOB
4.12 I'eneTnyeckas CBs3b MEXKIY KJIacCaMHU HEOPraHUYECKUX COCAMHEHUM
5 XUMUYECKUE peaKluu
Knaccudukanus XUMUYECKUX PEaKIUil MO0 Pa3IMYHBIM MPHU3HAKAM: MO0 YHCIY U COCTaBY
5.1 YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY 3P QEKTy, O U3MEHEHHUIO CTereHel
OKHCJIEHHS XUMHUYECKUX JIEMEHTOB
£ 5 TennoBoit 3¢p¢dexT XUMHUECKOW peaklUuu, TEePMOXMMHYECKUE YpaBHEHHs. OK30- U
' SHAOTEPMHUUECKUE PEAKIIMH. TEepMOXUMHUYECKUE YPAaBHEHUS
OKHCANTENTBHOBOCCTAHOBUTENBHBIE  peakunu. OKHCIMTENM U BOCCTAaHOBUTEIN.
5.3 IIpouecchr OKHCJIEHHUS " BOCCTAHOBJICHHUS. ONEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
£ 4 Teopust »nexkTpoauTHUeckod aucconuanvy. KaTuOHBI, aHMOHBL. OJEKTPOJIUTH U

HEIJICKTPOJIUTHI. CuibHBIE U ClTa0bIe SJICKTPOJIMTEL. CremneHb JUCCOoMann




Peakuuu nonHoro oomeHa. YcinoBHs IPOTEKAHUS peak Uil HOHHOTO OOMEHa, MOJIHbIE U

> COKpAILIEHHbIE HOHHBIE YPABHEHUS pEaKLUN
6 XuMHS ¥ OKpYyKaroias cpeia
BemectBa 1 Marepuainsl B IOBCEIHEBHOM KU3HU uenoBeka. be3omnacHoe KcIoib30BaHue
6.1 BCIIECTB M XMMHUYCCKUX peaknuii B Jyabopatopuu u ObiTy. [lepBas momomps mpu
XHUMHYECKUX OXKOTaX U OTPABIICHUIX
XUMHUYECKOE 3arpsi3HEHUE OKpY)Karolled cpelapl (KUCIOTHBIE MA0XKAW, 3arps3HEHHE
6.9 IIOYBbI, BO3/lyXa U BOJOEMOB), crIOCOOBI ero npenorspaiuenus [IpenenbHas nomycrumast
' koHueHTpauus Bemects (IIJIK). Ponp Xxumum B pelieHuM S5KOJIOIMYECKUX IMPOOJIEM.
VYcunenue napHukoBoro g dexTa, pa3pylieHrne 030HOBOTO CIIOs
[Ipumenenue cepsol, a3oTta, Gocdopa, yriepoaa, KpeMHHUS U UX COECTUHEHHH B OBITY,
63 MEJIMIIUHE, POMBIIIJIEHHOCTH U CEITbCKOM XO03siicTBE. [IprMeHeHne MeTanioB U CIJIaBOB
' (cTanp, 4yryH, MIOpaTlOMHHUN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH WX COEIUHEHUM.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [TpupoHBIe UICTOYHHUKHU YTIIEBOJAOPOJIOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHl UX
' niepepaboTku (OEH3MH), UX POJIh B OBITY U MPOMBIIIIICHHOCTH
[lepBoHavanbHbIE TMOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHHSX yriepoja
65 (MeTaH, 3TaH, STWJIEH, alETWIEH, JTaHOJ, TJIMLEPUH, YKCycHas kuciora). [lonstue o
' OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OelKax, yriaeBoJax — U UX POJM B KU3HU
YeJioBeKa
7 Pacuérsr:
7.1 1o hopMysIaM XUMHYECKUX COSTMHEHUI
7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKIM YPaBHEHUSIM
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Oco0cHHOCTH M HOPMBI OLICHKHU NPEeAMETHBIX Pe3yIbTAaTOB

JUis OLEHKM MNpPEAMETHBIX pPE3yIbTaTOB HCIIOJIB3YIOTCS KPUTEPUU: 3HAHWE U IIOHUMAaHHUE,
pUMeHEeHHE, PYHKIIHOHATBHOCTb.

O0600uIeHHbII KpUTEpHii "3HaHUE W MOHMMaHue" BKIIIOYACT 3HAHUE W MOHMMAaHUE POJH U3ydaeMOoi
oOmacti 3HaHMA W (WIM) BHAA JEATEIFHOCTH B pa3jMYHBIX KOHTEKCTaX, 3HAHWE W TOHUMAaHHE
TEPMHUHOJIOTUH, IOHATUM U HJIEH, a TAKXKE IIPOLIETyPHBIX 3HAHUHI UJIN aITOPUTMOB.

O000IeHHbII KpUTEpHii "MPUMEHEHHE" BKITIOYALT:

HCIOJIb30BAHME M3y4yaeMOro Marepuaja [pu peHIeHUMM Y4YeOHbIX 3ajad, pa3Inyaroliuxcs
CIIOHOCTBIO IIPEIMETHOIO COJACpKaHMs, COUYETAaHUEM YHUBEPCAJIBHBIX IIO3HABATEJIbHBIX JEMCTBUHA U
orepanuii, creneHpo NpopaboTAHHOCTH B y4€OHOM IPOIIECCE;

HCI0JIb30BaHNE CHEIU(PUUECKUX A IpeameTa crnocoOOB AEHCTBUH M BUAOB JESITEIBHOCTH IO
MIOJIyYEHHUIO HOBOTO 3HAHHUS, €r0 MHTEPIpETAllU, IPUMEHEHHUIO U PEe0Opa30BaHUIO MTPH PELIEHUH Y4eOHBIX
3a1a4 (mpobaem), B TOM YHCIIE B XOJ€ MOUCKOBOM JESITENbHOCTH, Y4eOHO-UCCIEA0BATEIbCKON U yueOHO-
IIPOEKTHOM JIEATEIBHOCTH.

O6oOmenHpt  kputepuid  "(QPYHKIMOHAIBHOCTH"  BKJIIOYAET  OCO3HAHHOE  HCIOJIh30BAHHE
MPUOOPETEHHBIX 3HAHUN U CHNOCOOOB JEHCTBUI NpH pElIeHHH BHEYYEOHBIX MpoOJieM, Pa3IUYaroIIUXCs
CIIOHOCTBIO TPEIMETHOTO COJIEP)KAaHUs, YWUTATENbCKMX YMEHUH, KOHTEKCTa, a TaKKe COYeTaHHEM
KOTHUTHBHBIX ONEPALIUH.

OneHka (yHKIMOHAIBHOW I'PaMOTHOCTH HAIpaBiieHa Ha BBISBIECHHE CIIOCOOHOCTH OOy4aromMXcs
MIPUMEHSTH IPEIMETHBIEC 3HaHUS M YMEHHsI BO BHEYYEOHON CUTYalllH, B PEaIbHOM HKU3HHU.

Kputepun u HOpPMBI OLEHMBAHHMSA NHCbMEHHBIX PpadoT (MpoBepoYHbIe PadOThl, KOHTPOJIbHbIE
padoThI)



Ypoeens

VYkazanusa k OUECHUBAHUIO

Ouyenka

oceoenusn
YpoBeHb 1: | OOyuaromuiics:
* HE MOHMMAET POJIH U 0COOCHHOCTEH N3ydaeMoii obmacTu

HEeJ0CTATOYHDI
71

3HaHUS/BUA IEATEILHOCTH, HE YMEET BbIOpaTh

aJIeKBaTHbBIE CPEJICTBA;

HE OBJIAJIEJ WM BIIAJEET OT/EIbHBIMU TEPMUHAMU WU UX
CilydaiiHbIM Ha0OpOM, KOTOpbIE IPAKTUYECKU HE

Pa3bIACHAIOTCS (Yepe3 OTHMCaHMsI, TOSICHEHHS U/Wn

IpUMEpHI);

HE Pacro3HaeT MPOSBICHUE N3YYCHHBIX (PU3HMUECKUX SBJICHUN B
OKpPY’KaIOIlleM MUPE, B TOM YHCcIie PU3NUECKHE SBJICHUS B
MIPUPOJIE;

WCIIBITHIBAET 3HAUUTENbHbBIE TPYAHOCTH B IPUMEHEHUU
M3y4aeMoro MaTepuasa Mpu peuieHH y4eOHbIX 3a/1a4 JIaxke C
OIOPOM Ha MOMOIIIb;

WCIBITHIBAET 3HAUUTEIbHBIE 3aTPYAHEHUS IIPU MIOCTPOECHUU
MpocTeNmnX Mojenelt Gu3nYecKux sBJIeHUH (B BUIE€ PUCYHKOB
WM CXEM) JIaXKe C OTOPOM Ha MOMOIIb;

WCIIBITHIBAET 3HAUUTEIbHBIE TPYIHOCTH B PEHICHUN PACUETHBIX
3a1a4 B 1—2 nelicTBUsA, HE UCIIOJIB3YET 3aKOHBI U (POPMYJIBL,
CBs3bIBaOIINE GU3NYECKUE BEIMYMHBI, JIAXKe C OMOpOil Ha
MTOMOIIIb;

Ha OCHOBE aHaJIM3a YCJIOBUS 3aJjaui HEBEPHO 3aIHCHIBAET
KpaTKO€ YCIIOBHE JIa’K€ C OTIOPOI Ha MIOMOIIIb;

WCIIBITHIBAET 3HAUNUTEBHBIE TPYTHOCTH TP MOJICTAHOBKE
(bu3MYeCKUX BETUYUHBI B OPMYIIBI U IPOBEICHUH PACUETOB
JIaXKe ¢ OTIOPOid Ha MOMOIIIb;

WCIIBITHIBAET 3HAYUTENbHBIE TPYIHOCTH IIPH HAXOXKICHUU
CIPaBOYHBIX JaHHBIX, HEOOXOIUMBIX JIJIsl pEIICHUs 3a1a4

Jla)Ke ¢ ONOPOM Ha MOMOLIb;

HE OLIEHUBAET PEATUCTUYHOCTD MOJIY4EHHOU (PU3nuecKoi
BEJIMYMHBI JIaXKe C ONMOPOX HA TOMOIILb;

UCIIBITHIBACT 3HAYUTEINIbHBIE TPYAHOCTH IIPHU BHIOOPE

crioco0a penreHus yaeOHoM Gpu3nueckoi Jaxke ¢ Omopoit

Ha [IOMOIIIb;

yYallMics  MCHOBITBIBAET  3HAYMUTENIbHbIE  TPYAHOCTH B
0OHapy)XeHHH, OCO3HAHUHU U (POPMYITHPOBAHUU MPOOIEMBI, JaxKe
B 3HAKOMBIX, YaCTO BCTPEYABIIUXCA OBITOBBIX W/HIIM y4eOHBIX
CUTYaLMsl, IPU HATMYUHU OMOIIH.




YposeHnb
HU3KHM U
(moporosbIii
0a30BbIii)

2:

OO0yuaromuiicst:

MOBEPXHOCTHO/(POPMATILHO TIOHUMAET POJIb M 0COOEHHOCTH
n3ydaeMoi 00JIacTH 3HAHUS/BUAA ACATEIBHOCTH,
cllydaitHo/(hopMabHO BEIOMPAET UCHIOJIb3yEeMbIE CPE/ICTBA;

BJIaJIe€T OTPaHUYCHHBIM HA0OPOM TEPMUHOB, KOTOPBIE
yIoTpeOISAI0TCS YMECTHO, C MUHUMAJIbHBIMU MOSICHEHUSIMU;
pacrio3HaeT MpOosBICHNE OTACTBHBIX N3YUYCHHBIX (PU3NIECKUX
SIBJICHUN B OKPYXKAIOLIEM MUpPE, B TOM yuciie (PU3NYECKHUE SIBJICHUS B
MPUPOJE C OTIOPO HA MOMOIIIb;

CHOCO0EH IpejyIaraTh BEpHOE pellieHue (paccyKeHue, 1eicTBIe,
QJITOPUTM) JUIsl IPOCTHIX BOIIPOCOB C OIIOPOM HA MOMOIIIb;

croco0€eH K MOCTPOCHUIO MPOCTEHIITNX MOJIENICH (PU3NIECKIX
SBJIEHUH (B BHJI€ PUCYHKOB MJIM CXEM) C OTIOPOI Ha MOMOIIIb;
criocoOeH pemraTth pacu€THHIC 33]]a4H B OJHO ACHCTBHUE, UCTIOIb3YET
3aKOHBI M (POPMYIIBI, CBS3BIBAOLINE (PU3NYECKIE BETUUHHBI C
OIOPO Ha MOMOIIIb;

Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJ]aul BEPHO 3aIIUCBIBAET KPaTKOE
YCJIOBHE C OMOPOIl Ha TOMOIIIb;

CIOCOOEH MOICTaBUTh U3NYECKHE BETMYNHBI, BoipakeHHbIe B CU, B
(hopMyIbl ¥ IPOBECTU PACUETHI C OTIOPOI Ha TIOMOIIT;

CIOCOOEH HaXOAUTh CIIPABOYHBIE JaHHBIE, HEOOXOIUMBIE JUIS
pelIeHus 3a7a4 ¢ OMOPOl Ha TOMOIIIb;

OIICHUBAET PEATUCTUYHOCTD MOJyYEHHON (PU3NUECKON BEIUYUHBI C
OIOPOI Ha MOMOIIb;

CrocoOeH mpejiaraTb BEpHOE pelieHue (paccykiaeHue, IeHCTBUE U
Ip.) s 3HAKOMBIX OBITOBBIX W/WIM  Y4€OHBIX TPOOJIEMHBIX
CUTyallUd HU3KOM  CJIOKHOCTH, [IJis Pa3pelIeHUs] KOTOPBIX
JOCTaTOYHO BJIAJETh OOMUMHU OBITOBBIMU  IPEACTaBICHUSMU,
0a30BBIMU YUTATETbCKUMU YMEHHUSIMH, MPUBBIYHBIMU
MBICJIUTEIHHBIMU OTEPALUSIMH.




YposeHnb
0a30BBIi

3:

OO0yuaromuiicst:

B 0011IeM, HO HE ITyOOKO IMOHUMAET POJIb U OCOOCHHOCTH M3ydaeMOi
oOnacti 3HaHUA/BUIA JEATEIBHOCTH, (OPMAJIBHO  BBIOMpAET
HCIOJIb3YEMBIE CPEJICTBA;

BJIasieeT 0a30BBIMU TEPMHHAMH, KOTOPBIE YIOTPEONISIOTCS YMECTHO,
Y YJIOBJIETBOPUTEIBHO Pa3bsICHSIIOTCS;

pacrio3HaeT MposBICHNE U3yYeHHBIX (PU3MUECKUX SBJICHUN B
OKpPY’KaIOILlEM MUPE, B TOM YHCIIE PU3NUECKUE SABJICHUS B IPUPOJIE
JUTSL IPOCTBIX BOIIPOCOB B XOPOIIO OTPAOOTAaHHBIX CUTYALUSAX MIPH
HaJIM4YMH ¥ BO3MOKHOM ONIOpE HA YETKUM aITOPUTM JIEHCTBHM;
CHOCOOEH Ipeaaratb BEpHOE pelleHue (paccyxieHue, 1eiCTBuUE,
QJITOPUTM) JIJIsl IPOCTHIX BOIIPOCOB B XOPOILIO OTPAOOTAHHBIX
CUTYAITUSX MPU HATUIHH U BO3MOXHOM OTIOpe Ha YETKUH allTOPUTM
e CTBHH;

croco0eH K MOCTPOCHHIO TPOCTEUIITUX MOJIEeH PU3HIECKIX
SIBIICHUH (B BHJIE pUCYHKOB MJIM CXEM) IIPH HAIMYUH U BO3MOYKHOHT
OIIOpe Ha YETKUI aITOPUTM JICUCTBUM;

CIIOCOOCH pemaTh pacuEéTHbIC 331aun B 1-2 e CTBHS, UCTIOIB3YET
3aKOHBI U JOPMYJIBI, CBSI3BIBAIOIINE (PH3UIECKUE BETMUNHBI JITIS
XOPOIIO OTPAOOTAaHHBIX CUTYAlIU TIPY HAJMYUU U BO3MOKHON
OIope Ha YETKUM AITOPUTM JEHCTBUH;

Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJ]aul BEPHO 3aIIUCBIBAET KPaTKOe
yCIIOBUE JJISl XOPOUIO OTPAOOTaHHBIX CUTYALIUH;

criocoOeH niepeBecty (puznueckue BeananHbl B CH 1 oICTaBUTh HX,
B (pOopMyIIBI 1 MPOBECTH PACUETHI JJISI XOPOIIO OTPabOTaHHBIX
CUTYallUi IPU HAJTMYUHU U BO3MOKHOM OMOpE HA YETKUI aIrOpUTM
NEUCTBUH,

CIOCOOEH HaXOUTh CIIPABOYHbIE TaHHBIE, HEOOXOAUMBIE /IS
pelIeHus 3a1a4 AJisl XOpOoIIo OTpabOTaHHBIX CUTYallui MPU HATTUYUN
Y BO3MOYKHOM OTOPE Ha YETKHUI aJITOPUTM JEHCTBUM;

OIICHUBAET PEATUCTUYHOCTh MOJYYCHHOH (PU3MUECKON BEIHUUHBI
JUIS XOPOIIO OTPaOOTAHHBIX CUTYallUH MpPU HATUYUUA M BO3MOXKHOM
OIope Ha YETKUM AJITOPUTM JIEHCTBUH;

crocoOeH mpejyiaraThb BepHOE pelieHue (paccyxkieHue, neicTBue u
Ip.) I8  YacTO BCTPEYAIONIUXCS OBITOBBIX W/WIM  YU4EOHBIX
OpoOJIEMHBIX CUTyalluld HU3KOW U CpeOHEeHl CIOXKHOCTH, Ui
paspelieHuss KOTOPBIX JOCTAaTOYHO BIAAETh 0a30BBIMH HayYHBIMU
3HAHUSIMH M JKU3HEHHBIM OIBITOM, OAa30BBIMH UYUTATEIbCKUMHU
YMEHUSIMH, MIPUBBIYHBIMU MBICTUTEIIbHBIMA ~ OTIEPALIUSIMU,
CIOCOOHOCTBIO yIEPKUBATH 3a/1auy.




YposeHnb 4.

NOBBIIIEHHBIA

OO0yuaromuiicst:

MMOHMMAET POJIb U OCOOECHHOCTH HM3ydaeMOW OOJacTH 3HAHUS/BUIA
JEATEIbHOCTH, TBITACTCS aJeKBAaTHO BBIOMPATh HCIIOJIB3YyEMbIC
CPEJCTBa;

aKKypaTHO ¥ YMECTHO YIOTpEeOJseT TePMUHOJOIHIO, TOHUMAET U
yMEeT JaBaTh AaJIeKBaTHBIC IMOSICHEHUS C IOMOINBIO TPHMEPOB,
OIKMCAHUH, ONPENEIICHHUI;

MOJKET TIOSICHUTh CMBICII M YIOTPEOJSTh B PEYM W MPHU PEIICHUU
y4eOHBIX 3a/1a4 0a30BbIC MOHATHS M BEIyLINE UICH, JEMOHCTPHPYET
NMOHMMAaHUE  OTJIWYHUTEIBHBIX  XapaKTEPUCTHK,  CYIHOCTHBIX
PU3HAKOB, HO HE BHJIUT CBSI3CH C JIPYTUMU TIOHSATUSIMU;

CHOCO0€EH IpeiaraTb BEpHOE pellieHue (paccyxJieHue, 1eHCTBUE U
JIp) JUTsl BOIIPOCOB HU3KOM, CpeIHEN M TOBBIIIEHHOMN CIIOKHOCTH,
CaMOCTOSITEIEHO MTPUMEHSITh MaTepUall B HETUIIOBOW CUTYAIHH, HO
MIPH YCIIOBUH, YTO HE TPEOyeTCsI TOTIOIHUTENEHBIX TEOPETUIECKUX
CBEJICHU;

croco0eH K TOCTPOEHUIO MPOCTEUIITNX MOeNIel (PU3UIECKUX
SBJICHUH (B BUJI€ PUCYHKOB WJIA CXEM);

CIIOCOOCH pemaTh pacuEéTHbIC 33aur B 1-2 NeCTBHS, UCTIOIB3YET
3aKOHBI U (POPMYITBI, CBSI3BIBAIOIINE (PU3NICCKUE BETMIUHEI,

Ha OCHOBE aHAJIN3a YCIIOBUS 3a/1a41 BEPHO 3aITUCHIBAET KPATKOE
YCJIOBHE;

criocoOeH niepeBecty pusndeckre BenudnHbl B CU 1 moaCcTaBUTh UX,
B ()OPMYIIBI M IPOBECTH PACUETHI;

CIOCOOEH HAaXOAUTh CIIPABOYHbBIE JaHHBIE, HEOOXOAUMBIE JUIS
pelieHus 3a1ay;

OIICHUBAET PEATUCTUYHOCTD MOJyYeHHOU (PU3HUECKOI BETMUUHBL;
Croco0eH mpejuiaraTb BEpHOE pelleHue (paccyxkeHue, AeicTBie 1
Ip.) Ul pa3iMuYHBIX MPOOJEMHBIX CHUTyalluii, B TOM YHCIE,
BBIXO/SIIMX 32 PAMKH HEMOCPEICTBEHHOTO KU3HEHHOTO OTbITA, JUIS
paspelieHrs KOTOPbIX He0OX0/MMa CIOCOOHOCTh OPUEHTHUPOBATHCS
B CUTyallUd W YyJEpXKUBATh 3aJady, YBEPEHHO BIAJeTh 0a30BBIMU
HAayYHBIMU 3HAHUSMU M 0a30BBIMH YHUTATEIbCKUMH YMEHUSIMH,
BJIQJIETh TAaKUMHU JIEHCTBUSMHU KakK Kiaccudukamus, o06o0iieHue,
KpUTepuaibHas OLEHKA.




YposeHnb 5!
BBLICOKHI

OO0yuaromuiicst: 5

* TayO0OKO TOHMMAaeT poOjJb M OCOOCHHOCTHM H3ydaeMoil oO0iacTH

3HAHUS/BU/IA JICATEIILHOCTH, BBHIOMPAET MCIOJb3yeMble CpPEJICTBA B
IIOJIHOM COOTBETCTBHH C PEIIaEMOU MPpo0IIeMOii;

* TpUBBIYHO oOpamaercs K IIHPOKOMY CIEKTPY CIEHUAIbHOM
TEPMUHOJIOTHH, JIETaJbHO IMOHUMAET COJACP)KAaHHE M TOHATHUHBINA
ammapar, crocoOeH JaBaTh yOeAUTEeIbHbIE Pa3bsICHEHUS C TIOMOIIBIO
TIIATEIBHO MOT0OOPAHHBIX OMMCAHUH, IPUMEPOB, ONPEACTICHU;

* Biageer O0a30BBIMH TOHATHUSMH, W HICSIMH MOXET pa3BUBATh,
IPUMEHSTH B YCIOBHUAX HETUIIMYHBIX CUTYAIIUIA;

* MOXET TOSICHUTb CMBICI U YIOTPEONSATh B PEYM M TPU PEIICHUH
y4eOHBIX 3a/a4 0a30BbIC MOHITHS U BEIYIINE MU, TEMOHCTPUPYET
MOHUMaHUE  OTIMYUTENBHBIX  XapaKTePHCTUK,  CYIIHOCTHBIX
MIPU3HAKOB, BBISBISIET CBS3H C IPYTUMU TIOHSATHSIMU;

* crnoco0eH Inpeajarath BEpHOE pelieHne (paccyxaeHue, 1eicTBre 1
JIp) JUTsl BOIIPOCOB HU3KOM, CpeIHEN M TOBBIIIEHHOMN CII0OKHOCTH,
CaMOCTOSITEIIEHO MTPUMEHSITh MaTeprall B HETUTIOBOH CHUTYAIIHH,
KOTOpBIE TPEOYIOT MPHUBIICUCHUS IOTIOTHUTEIHBIX TEOPETUIECKAX
CBEJICHU;

*  CIMOCOOEH K MOCTPOCHUIO MPOCTEUIINX MO IeIeH (PU3NIECKIX
SBJICHUH (B BUJI€ PUCYHKOB WJIA CXEM);

*  CIocoOeH pemaTh pacuETHbIC 3a1aun B 1-2 e CTBHSI, UCTIOB3YeT
3aKOHBI U )OPMYJTBI, CBS3BIBAIOIINE (PH3UICCKUE BETUINHBI B
THUTIOBBIX M N3MEHEHHBIX YIEOHBIX CUTYaIUSIX, MOXKET CO3/1aBaTh
HOBBIE NPaBWJIA U aJITOPUTMBI;

* Ha OCHOBE aHAJIM3a YCIOBMSI 3aJ]a4d BEPHO 3aIKMChIBAET KPATKOE
yCIIOBUE;

* cnocobeH nepeBecTH (puzndeckue BennuuHel B CU 1 noacraBuTh ux,
B (hOpMyJIBI ¥ IPOBECTH PACUETHI;

*  crnoco0eH HaXOIUTh CIIPABOYHBIE JTaHHBIC, HEOOXOJUMBbIE JUIs
peleHus 3a1ay;

*  OLIEHMBAET PEAIMCTUYHOCTD MOJIyYCHHON (PU3NUECKON BEINUUHBI;

* cnoco0eH mpeaiaraTb BEpPHOE pellieHHe (paccykaeHue, IeicTBre U
Ip.) Ul CIOXKHBIX MPOOJIEMHBIX CUTYalUi, BBIXOAALIMX 3a PaMKH
OOBIYHBIX >KUTEHCKMX W/WIM Y4eOHBIX, JJs Pa3pelieHuss KOTOPBIX
HeoO0XoJuMa  CIIOCOOHOCTb ~ CaMOCTOSITETIbHO — pa3oOpaTbcs B
CUTYallud, YBEPEHHO BJIAJIeTh 0a30BbIMM HAayYHBIMH 3HAHUSIMH,
UMETh BBICOKMH ypPOBEHb YHUTATEIbCKUX YMEHMH, BIaJeThb BCEM
CHEKTpOM 0a30BBIX JIOTHYECKUX U HCCIIEAOBATEIbCKUX ACHCTBU,
CIOCOOHOCTh OTCIIKUBATH X0/ M PE3YJIbTAThl BBINOJHEHUS 3aJaHUs,
BHOCUTBH KOPPEKTHBBI.

Pemenne xaxmgon pacquHoﬁ 3alavuu OLCHUBACTCA, UCXOOA U3 KPUTCPUCB OLICHUBAHUSA pacquHoﬁ

3aJaun.

3a,Z[aHI/I$I KOHTPOJIbHBIX pa60T, Tpe6yfonme OTBC€TAa HaA BOIIPOC € NOCICAYHOIMIUM 06T>$ICHCHI/ICM,
OLCHUBAKOTCA UCXOOA U3 KPUTCPUCB OLICHUBAHU KauyeCTBEHHOM 3aJ1a4H.

Bce IMOJIYYCHHBIC OaylIbl 3a KOHTPOJIbHYIO pa60Ty CYMMUPYIOTCA, C MOCICAYIOIINUM BbIYUCIICHUCM
CpCaHC apI/I(I)MCTI/I‘-ICCKOFO C Y4C€TOM KOJIMYICCTBA 3aJJaHUM B KOHT pOJ'ILHOI\/'I pa60Te.

OreHKa 2 3 4 5

0

% BLIHOJ'IHCVHHLIX 0-49 50-64 65-89 90-100
3aJIaHUN




OneHka TecTOBBIX padoT

Tecthl, cocTosimue U3 MSATH BOMPOCOB MOXKHO HCIIOJIB30BATh MOCIE M3YYCHHs Ka)XJI0r0 Marepuaia
(ypoxa). Tect u3 10-15 BonmpocoB ucmnosb3yercs s nepuoandeckoro koutposst. Tect u3 20-30 BonpocoB
HE0OX0IMMO HCIOJIB30BATh JUISI UTOTOBOTO KOHTPOJIS.

[Tpu orleHMBaHUM UCTIOJIBL3YETCS CIICMYIONIAsK IITKajIa:

JJIsl TECTA U3 MSITH BOMPOCOB:

HET OIHMOOK — OI[EHKA «5»;

OJIHA OIINOKA — OI[EHKA «4»;

JIBE OIIMOKH — OLIEHKA «3»;

TPH OLIMOKH — OLIEHKA «2».

Juas Tecta u3 30 Bonpocos:

25-30 paBHIBHBIX OTBETOB — OIIEHKA «5»;

19-24 npaBUIBHBIX OTBETOB — OIEHKA «4»;

13-18 npaBUIBHBIX OTBETOB — OIICHKA «3%;

MeHbIIe 12 MpaBMIIBHBIX OTBETOB — OIIEHKA «2».

Kpurtepuu oneHnBaHus pacuyeTHOM 3a1a4u

Onenka «5»:

B JIOTHYECKOM PACCYXKJCHHH M PEIICHUN HET OIMMUOOK, 3a/1a4a pelleHa palnoHAIBHBIM CITIOCOO0M;

Onenka «4»:

B JIOTHYECKOM paCCYKJCHHHW W PEIICHUS HET CYIIeCTBEHHBIX OIMMOOK, HO 3ajada pelieHa
HepaIrMoOHAIBHBIM CIIOCOO0M, WJIH IOTYIIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OMMUOOK.

Onenka «3»:

B JIOTHYECKOM PACCYXKJICHUU HET CYIECTBEHHBIX OIMUOOK, HO JIOMYIIEHA CYIeCTBEHHAs olmMrOKa B
MaTeMaTHYEeCKUX pacyeTax.

Onenka «2»:

1. uMeeTcs CylecTBEHHBIE ONTMOKY B JIOTHYECKOM PACCYKJACHUHU U B PEIICHUH;

2. OTCYTCTBHE OTBETA HA 3aJIaHUE.

Hopmbl onleHMBaHN S IKCIIEPUMEHTAIBHBIX YMEHUH (MPAKTHYECKHUX U JIAa00PATOPHBIX padoT)

Or1eHKa CTaBUTCSl HA OCHOBAHUM HAOIOACHUS 32 yYallUMHUCS U TUCBMEHHOTO OTYeTa 3a padoTy.

Ouenka "5" craBuTCS, €Cli 0OyJarOIIHIACS:

1. mpaBUIBLHO OTIPEACIINII IIE)Ih OTIBITA;

2.BBITIOJHUJI pabOTy B TMOJHOM OOBEME C COONIOACHHEM HEOOXOJAMMOW IMOCIIEeI0BATEIbHOCTH
MIPOBECHUS OTIBITOB U U3MEPCHHIA,

3. CaMOCTOSITENTFHO M PAallMOHAIILHO BBIOPAJ U MOATOTOBUII JUIA OIBITa HEOOX0AUMOe 000pyI0BaHuE,
BCE OMBITHl MPOBEJ B YCIOBUSX U PEKUMaX, O0OCCIEUMBAIONIUX IOIYUYCHHUE DPE3YIbTATOB U BBIBOJIOB C
HanOOJbIIEH TOYHOCTHIO;

4. Hay4yHO TpamMoOTHO, JIOTMYHO Omucan HaOmroAeHus U chOPMYIUpPOBAN BHIBOJABI U3 OIbITa. B
MIPEJICTABJICHHOM OTYETe MPAaBUIBLHO M aKKypaTHO BBIMIOJIHUJ BCE 3AIMMCH, TAOJUIBI, PUCYHKU, YEPTEKH,
rpaduKy, BBIYUCICHUS U ClIETall BBIBOIBI,

5. TpOSBISET OPraHU3AIMOHHO-TPYAOBBIE yMEHUs (TOIep)KUBAET YHCTOTYy pabodero Mecra H
MOPSIIOK Ha CTOJIe, PKOHOMHO HCIIOJIb3YEeT PACXOJHbIE MaTepUarbl).

6. SKCIEPUMEHT OCYIIECTBISIET MO IUIaHy C Y4€TOM TEXHUKH O€30MacHOCTH U MPaBUI PadOTHI C
MaTepuasaMu 1 000pyI0BaHHEM.

Ouenka "'4" craButcs, eciv 0OyJaronIuiicst BBIOIHUI TpeOOBaHUS K OlIeHKe "'5", HO:

1. OTIBIT MPOBOJIWII B YCIOBUSIX, HE 00€CTIEUMBAIOIINX JOCTATOYHONH TOYHOCTH U3MEPEHUIA;

2. WiH OBLIO JOTYIIIEHO JIBa-TPH HEA0YETa;

3. unm He 6oJiee 0JTHOM HerpyOoil OIMOKHU ¥ OJJHOTO HEeIoYeTa,

4. WY SKCTIEPUMEHT MPOBENIEH HE MOTHOCTHIO;

5. WK B OMMMCAaHUU HAOIIOJCHUI U3 OTIBITA IOMYCTHII HETOUHOCTH, BBIBOJIBI CJIeIall HEMOHBIE.



Onenka "'3" craBuTCS, €Cl 00YyUYaAIOIIUIACS

1. mpaBUIIBHO ompenenuy LeNb ONbITa; paboTy BBHINOJHSAET MPABUIBLHO HE MEHEE
YeM HAloJIOBHHY, OJTHAKO OOBEM BBITIOJHEHHOM YaCTH TAaKOB, YTO TO3BOJIAET IMOJYYHUTH
MIPaBWIBHBIC PE3yJAbTaThl U BBIBOJBI 110 OCHOBHBIM, IIPHHIUIIHAAIHHO BAKHBIM 3a7a4aM
paboThI;

2. uiy moa0op 00opynoBaHMs, 00BEKTOB, MaTEPHAJIOB, a TAK)KE PAOOTHI IO HAYAITY
OTIBITA TIPOBEJI C TIOMOIIBIO YYUTENS; UM B XOJI€ MPOBEJCHUS OIBITa U M3MEPEHUI ObLIH
JOIYIICHBI OIIMOKY B ONMTUCAHUY HAOIIOACHUH, (OPMYIMPOBAHUH BBIBOJIOB;

3. ONBIT MPOBOJIWIICS B HEPAMOHAIBHBIX YCIOBHSX, YTO MPUBEIO K MOJIYYCHHUIO
pe3ynbTaToB C OOJBIIEH MOTPEUIHOCTHIO; WM B OTYETE ObUIM JOMYIIEHBI B OOIIEH
CIIO)KHOCTH HE 0oJiee MBYX OMIMOOK (B 3amuCAX €IWHUI], U3MEPEHUSX, B BBIUMCIICHUSIX,
rpadgukax, TabauIax, cxemax, aHaJn3e MOTrPenrHoOCTeN U T.10.);

4. nomyckaer rpyOyr0 OmHMOKY B X0J€ OJKcrepuMeHTa (B OObBSICHEHHH, B
odopmiieHUH palbOThl, B COOJIIOJICHUM TPaBUJI TEXHUKU O€30MacHOCTH mpu padoTe ¢
MaTepuaiaMi 1 000pYyJ0BaHUEM ), KOTOPAsi HCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.

Omnenka ''2"' craBUTCS, €CITH YICHUK:

1. He ompeneniI cCaMOCTOSTENTFHO 1ENb OMBITA; BHITOJIHII pab0Ty HE TIOIHOCTHIO,
HE TMOJTOTOBHJ HY)XHOE O0O0OpyJOBaHWE W OOBEM BBITIOJHEHHOW YacTH pabOTHl HE
MO3BOJISIET CIETIaTh MIPABHIIBHBIX BBIBOJIOB;

2. WM  ONBITBI, W3MEPEHUs, BBIYUCIICHUS, HAOMIOACHHUS  MPOU3BOIMIUCH

HETPaBHIIHHO;

3. umu B XoJe paboThl W B OTYeTe OOHAPYKWUIUCh B COBOKYITHOCTH BCE
HEJIOCTaTKH, OTMEUYCHHBIC B TPEOOBAHUX K O1leHKe "3";

4. momyckaer nBe (M Oosee) TpyOble OMMOKM B XOJ€ OJKCIIEPUMEHTa, B
00BbsICHEHUH, B 0(DOPMIICHUH PabOThI, B COOJIFOICHUH TTPABUJI TEXHUKU O€301TaCHOCTH MPHU
paboTte c BemecTBaMM U OOOPYIOBAaHHWEM, KOTOPbIE HE MOKET HCHPAaBUTH Aaxe IO
TpeOOBAHUIO YUUTEIIS.
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