MyHununanbHOE Ka3eHHOE 00111e00pazoBaTebHOe yupexaeHne OpaplHCKOTO
paitona HoBocubOupckoii o6nactu — IleTpoBckas cpeansis ooieodpa3oBaTeibHas
HIKOJIa

-

-

g0 0 10/
R eROE Y48

[TPUHATO
HAa MeAarorndeckoM COBETE
npotokon ot 26.08.2026 Nel

5 K
4 &0

/

N\
LN SampekTop mikonsl
( Q!g; )X‘J‘ 11B. demork
[ Neogen ¢ < E}IB. ®enorkuna
\ 11
2% Wi

TipdloF 262 8. 2026 1. Ne 113 - 0

o J

CornacoBaHo ¢ 3aMm.aupekropa no YBP

0/.,_ - O.N.Kodanosa
7/ 1/[%4/7»

PABOYAA [TIPOTPAMMA
(ID 8945755)
OCHOBHOT'O 00111eT0 00pa3oBaHus
1o yue6romy npeamery «XMMUS. BA3OBbI YPOBEHb»
Cpok peanuzaiuu nporpaMmsl 2 roja

(c 8-9 kacchr)

CocraButens: O.B. byOoHOBa, yunTennb

NEPBO KBATH(PUKAIMOHHON KaTErOpuu

1. [lerpoBckuit

2026r.



1. HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4€TOM KOHLENIHUU TNpenojaBaHus ydeOHOro mnpeamera «XuMUS» B
oOpazoBaTebHbIX Opranu3anusax Poccuiickoit deaeparumu.

OO0wmas xapakrepucTuka y4eOHOro npeamera « Xumus. basosbii
YPOBEHb

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS U Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
IpeayCMaTPUBAET PACHPEICIICHHE €ro IO KjaccaM M CTPYKTYpUpPOBaHHUE TIO
pasielniaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIENseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
ocoOeHHOCTEW O00ydJarolmuxcsi, OIpeaeNnseT BO3MOXHOCTH IMpeaMeTa IS
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUHU CIY>KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QopMUPYEMblE XUMHUEH MPEICTAaBICHUS O B3aMMOIIPEBPAIICHHIX
SHEPTrUU M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUCCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH IS CaMOpPa3BUTHUS |
dbopMupOBaHUS KYITbTYphI IUYHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
DKCIIEPUMEHTATBHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIE€JI0CTHOTO B3TJIs1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMHUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH O0YyYaroIInXcs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOYyYEHHUUM XUMHUU OOeCHedMBAIOTCS CrenupuKoin
colepkaHusl  yd4eOHOro mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruuecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENIEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHATHH XWMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(hopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCET'0 €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHUS O CTPOCHUH aTOMa U XMMHUYECKOU CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMKM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HaHHUA PACCMATPUBAIOTCI Ha OCHOBE JMIIUPUUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPyrOMY, BBITIONHSA (QYHKIIMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTHYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3y4aeMbIX
BEIECTB.

OcBoeHue nmporpaMMbl IO XHMHUU  CHOCOOCTBYeT  (HOPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CUCTEMHOM NPUPObl, IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHue XMMHUU MPOUCXOAMUT C MPHUBICYEHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuid mup», «buomorus. 5-7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEeNIbHOCTH YEJIOBEKA U KAaK OJTHOIO U3 KOMIOHEHTOB MUPOBOM KYJIBTYPHI.



Hean u 3apaya u3yyeHus ydeOHoOro npeamera «Xumus. baszospliii
YPOBEHb)

3amaya yyeOHOro npeamMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMHUYECKHUX
3HAHUW — BaKHEUITUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH,
JOCTYIHBIX OOOOIIEHUA MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B
MpUOOIIEHUN K HAyYHbIM METOJaM TO3HAHUS TMPU U3YYCHUU BEIIECTB U
XUMUYECKUX peaKinid, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUUN U
UX TPUMEHEHWHU B Y4YEOHO-IO3HABATENbHOW M Y4EOHO-UCCIIEN0BATEIbCKON
NEeSTENbHOCTH, OCBOGHHMU NpPaBWJI 0Oe30MacHOro OOpalieHusi ¢ BeUIECTBaMU B
NOBCEIHEBHOM KM3HHU.

[Ipy M3yyeHUM XUMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENN TaKKe 1IeU, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPHUHSATUIO PEHICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBIICHHOCTh OOyYEeHMs] HAa  CHCTEMaTH4YeCcKOe MpUOOIIEeHHE
oOy4Jaromuxcs K CaMOCTOSTENBHOW TMO3HABATEIBHOM MAESTENbHOCTH, HAayYHBIM
METOJIaM TIO3HAHMS, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yUYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW HM €CTECTBEHHO-HAayYHOM
rPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MHUpa, MCIOJIb3ySl 3HAHUS WU OIbIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, IPUMEHATD UX MPHU PEUICHUHU MPOOJIeM B TTOBCETHEBHOM KU3HU U TPYAOBOU
NEATENbHOCTH,

— ¢opMmupoBaHHE y O0OyYalOmUXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS [IEHHOCTH XUMHUYECKUX 3HAHWWA I BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00Pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IEIAX
COXPaHEHMs CBOETO 370POBbs U OKPYKAIOLIEH PUPOTHOU CPEJIBI;

— pa3BUTUE MOTHUBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs  OOIIEYEIOBEUYECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHUSI.



Mecto yueOHoro npeamera «Xumusi. bazoBbiii ypoBeHb» B y4eOHOM
IJIaHe

OO61ee uncio 4acoB, OTBEIEHHBIX JIs1 U3yUYEHHsI XUMHH HA YPOBHE OCHOBHOI'O
ob1rero oOpaszoBanusi, coctarisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJemo), B 9 kiacce — 68 yacoB (2 yaca B HEICIIO).



2. COJEP)KAHUE OBYYEHHUSI YYEBHOI'O NPEJIMETA «XUMMSI.
BA3OBbI YPOBEHDb»

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHUE
BemiecTB. [loHsiTe 0 mMeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XMMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENbHAS
MoOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XMMHUYECKOTO JIEMEHTA B COCUHECHUH.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, PAa3JIOKEHUS, 3aMEIICHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTHUPaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakluuil (pas3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3znyxa. Kuciopon — 3Ja€MEHT U MPOCTOE
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoae. O30H — aulIoTponHas MOoAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — anemeHT u poctoe BemecTBo. Haxoxkaenue Bogopoaa B Ipupoze,
(¢u3znueckre U XUMUYECKUe CBOMCTBA, MPUMEHEHHE, CIOCOO0bI nmonydeHus. Kuciors
U COJIH.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopurtenb. PacTBOpEIL.
HachlieHHblE 1 HEHACBIILIEHHBIE PAcTBOPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B )KU3HU 4yenoBeKka. KpyroBopoT BoAbl B IPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. Duznueckue U XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHui. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHCIOT. Psan axktuBHoct mertauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa comneil. @uzndyeckue 1 XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEIEICHNUE COACPKAHUA KUCIOPOa B BO3AyXE, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
UX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, PACMIO3HABAHUE W HW3YUYECHHUE CBOICTB
BOJIOpoJa (rOpeHue), B3auMoJencTBie Bojiopoaa ¢ okcuaom meau (1) (BoamoxHo
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOICHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOCHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PacTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPENEIEHHOW MAacCOBOM AOJIEH
PAacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBHE BOJbI C MeETaJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME  BUJEOMATEpPHUAJIOB), HCCIEI0BaHUE



00pa310B HEOPraHNYECKUX BEILIECTB PA3IMUHBIX KIACCOB, HAOIIOACHUE U3M EHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOUYEH, U3yUEHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3allui, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTajljia IpYyTruM U3 paCcTBOPA COJIH, PEIICHUE dKCIIEPUMEHTAIIBHBIX 3a4a4 110 TEME
«BakHeHnIne Kiacchl HEOPraHUYECKUX COCIUHEHUIN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KiIacCU(PUKAMM XUMHUUYECKUX 3jeMeHTOB. [loHsiTHE O
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX 3J1eMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u jimuHHonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. MenneneeBa. Ilepuonbl U TpyIIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHMSI pajhuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPHOIAM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
IpaK/1aHMH.

Xumuueckass cBsizb. KoBasieHTHass (MOJIApHAsT W HEMNOJIAPHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemunie ceéasu

Peanuzanusa MexXnpeaMeTHBIX CBSA3CH NMPU U3YYEHHM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIN (DakT, rUmoTe3a, Teopus,
3aKOH, aHaW3, CHUHTE3, KiIaccudukanus, TMEePUOTUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKUI 3apsjl, BEIIEeCTBO, TEIO, O0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, Ta3, (U3WUECKHE BCIMYUHBI, CIUHUIIBI
MU3MEPEeHHsI, KOCMOC, TIJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKOTIaeMbIC, TOIUTHBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemnrecTBo 1 XUMHYeCKAasi peaKIusi

[Tepuonnueckuii 3akoH. [leproanueckas cucTeMa XUMHYCCKUX 3JeMEHTOB /1.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XHUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KalIUsI, KAJIbIIUS U KX COSTUHECHU
B COOTBETCTBHHM C TIOJIO)KCHMEM »JjeMeHTOB B Ilepumomnueckold cucreme W
CTPOEHUEM UX aTOMOB.

CtpoeHne BeleCTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COCIMHEHUI, TeHETHYECKas CBS3b HEOPTraHUYECKUX BEIIIECTB.

Knaccudukaims XuMUYECKUX PEaKIIUi M0 Pa3INdHbIM MIPU3HAKaM (TI0 YHCITY
M COCTaBy YYAaCTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
M3MEHEHHUIO CTETICHEW OKUCICHUS XMMHUYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUIECKUE
ypaBHEHUS.

[lorsiTHe O CKOPOCTH XUMHUYECKON peaknuu. [loHsTHe 00 00paTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [lorsTue 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XWMHUYECKOW PEaKIUU U TOJIOKEHUE XHUMHYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue ypaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCHOJIb30BAaHUEM  MeETOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECcKOH cBsi3u. Ctenens auccouuannu. CUIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIMiA HOHHOTO OOMEHa,
IOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuil. CBOMCTBAa KHCIOT,
OCHOBaHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMeTauioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTPOLIecca AUCCOLUALIUU KUCTIOT, 1IeJ04Yel U coielt (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakluii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUE, pPEaKLUU Pa3I0KEHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEaKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HEMeTajUlaMu, Iuesioyamu). XsopoBoaopoa. ColsiHas KHUCIOTa,
XUMHYECKHE CBOMCTBA, IIOJyYE€HHE, NOpuUMEHEeHue. JlelicTBue xjopa H
XJIOPOBOJIOPOJa HA OPTaHU3M 4YeJoBeKa. BaykHeuIme XJIIOpUIbl M UX HAXOKJICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
IPOCTBIX BEHIECTB — KUCIOPOJa U CEpbl. AJJIOTPOITHbIE MOAU(DUKAIIMKN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJlacca KHCIOT M crnernuduueckue). XUMUUYECKUE PEaKluu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IpumeHeHue cepHol
kucaoTel. COJM CEepHOM KHUCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coenMHEHUU B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COECIUHEHUSMH Ccepbl (KUCIOTHBIE MOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
¢uznueckre U XuMu4Yeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHUakK, ero
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3MUYEeCKHe U XUMHUYECKUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W crueruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEeHuEe BO37yXa, MOYBBI U BOJOEMOB). dDocdop, anIoTpONHbIE
monudukanuu gocdopa, pusmueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gpu3MUECKHe U XUMUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B IpUpoje, PU3nyeckue U XMMUYECKUue CBOMCTBA. AncopOius.
Kpyrosopor yrinepona B mnpupone. Oxkcuasl yriepona, uUx (GU3HYECKHE U
XUMHYECKHUE CBOMCTBA, [JEHCTBME HA JKUBBIC OpPraHU3MbI, IMOJIyYCHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
Kuciaora U e€ conu, uX (U3HYECKHEe M XUMHUYECKHE CBOMCTBA, IMOJYYCHUE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUICH, alleTUIICH, ITAHOJ, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKM3HM UEIOBEKa. MaTepHallbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MOJIY4YCHHE W
npumeHenue. CoenuHennst KpeMuawust B mpupoje. Ooire npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemuueBoi kucnore. CUIUKaThl, UX UCIOJIL30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeillne CTpOWUTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimembl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



UX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMUUYECKHE CBOWMCTBA
rajloreHOB M WX COCJAMHEHUM (BO3MOXKHO HKCIOJb30BAHUE BUJIEOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHHEe TIpoliecca 0OYTIIMBaHUsl caxapa Moj JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbI, U3YYEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJII0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa U ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocdopHbIX yn0OpeHHi, ToSydeHue, CoOOMpaHue, pacro3HaBaHUE U U3yUYCHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIMid Ha HOH aMMOHUSA U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUsS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTHI C MEIbI0 (BO3MOXXHO HCIIOJIB30BaHUE
BUJIEOMATEpPUAIOB), HW3yYCHHE MOJCICH KPUCTAIUIMYECKUX PeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH PacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VYIJEM M YCTPOMCTBOM MPOTHUBOrasa, IOJyYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YyYCHHE CBOMCTB YIJIEKHCIIOrO rasa, MPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
IPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «BaxHellmue HeMmeTalulbl U UX
COETMHEHUSD.

MeTansbl M UX COeIMHEHUS

OO61mast XxapakTepUCTUKAa XUMUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHHU
ux mnonoxeHus B Illepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTtainueckasi CBA3b U
METaJUIM4YecKass  KpUCTAIMYECKass  peme€rka.  DIEKTPOXUMHUYECKHH  psll
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKHe CBOKCTBa MeTamioB. Oomume
CIocOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuIaBsl (CTallb, YyTYyH, JIOPATIOMUHUN, OPOH3a)
U UX OIPUMEHEHHE B OBITY U MIPOMBIIILIEHHOCTH.

[Ilesounble MeTauibl: MoJIOKeHUE B [lepruoamyeckon cucreMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPHUPOJIE.
du3nyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUAPOKCUABl HaTpusi M Kanud. l[IpuMeHeHue MIeTOYHbIX METAUIOB MU HX
COEMHEHU.

[[leqoYHO3EMENBHBIE METAJUIBI MAarHMi W KaJbLUW: TIOJIOKEHUE B
[Tepunognueckoil cucreme xumuueckux semenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMMUUECKUE CBOMCTBA MarHus U



Kasbliusl. Baxueiiue coefuHeHns Kaablus (OKCU, TUAPOKCHI, coiin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMS. AMDOTEpHBIE CBOMCTBA OKCHAA M THIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMHUYECKHE CBOMCTBA xele3a. OKCUAbI, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOJAOW (BO3MOXXHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJbIIHs, ATFOMUHMS, ITUHKA, xkene3a (11)
u xene3a (Il1), menu (Il), HaGaromEeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3aJa4 1o Teme «BaxHelune
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumMuu B pelieHHH 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

U3y4YeHHEe 00pa3l0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: Matepus, aTOM, JICKTPOH, POTOH, HEUTPOH, UOH, HYKJIU, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CruiaBbl, (U3MYECKUE BEIMYUHBI, CIUHUIIBI MU3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorusi: dorocuHTe3, npixaHue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, TIOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



3. INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA YYEBHOI'O
HNPEJIMETA «XUMUSL. BA3OBbII YPOBEHb»

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XO0Jie OOy4YEeHHs XMMHUU B €IMHCTBE YYEOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYaIOIIKUXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHHUSA

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIe10BATEIbCKOM, TBOPUECKOM U IPYTHX BUAAX I€ATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO371aHUM Y4EOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHUIO ¥ B3aUMOTIOMOII!
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XHUMHUUYECKOM pPEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH U YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHHUSI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBAHMS, TOHUMAHHE IIEHHOCTHU 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
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 TMPOOJIEM M IMyTed HMX PEelIeHUs MOCPEICTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIE TOHATHS (3aKOH, TEOPHUS, TPUHITHII,
rurnore3a, (axkrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O ICJIOCTHOU



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YYeOHbIE eiicTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0BSCHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMpPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYkJACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMHYecKass ¢Gopmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX 00BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUH,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI 1J1s1 (DOPMUPOBAHUS TUIIOTE3HI TIO IPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POopMyIUpOBaTH 000OIICHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(HaygHO-TIOMYJISIpHAST  JIMTEpaTypa XHUMHUYECKOTO COJEp)KaHUsS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAUMBIX JJISl BBIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBlieHus UHDOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JIESATENIbHOCTH MH(OPMALUIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCHUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOI pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CyXJIeHHus, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OINPEAENATh LEJIH JeATEeIbHOCTH, IJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mNpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



JNEUCTBUM, BHUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluu, TpeoOpa30BaHUIO U TPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX U HOBBIX
CUTyaIusX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AJIpO aToOMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paguyc aToma,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIecTBa
(poI1eHTHAsI 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 packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI, 3aKOHA ABOTapo;

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



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHUYECKHE BEIECTBA,
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
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO [OJII0 XMMHYECKOrOo 3JIEMEHTa MO0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O00O00IIeHHe, CHCTeMAaTU3alHio, KIacCU(PUKALHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUA XUMUUECKOM OCY0M 1 1a00paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolOpoZla M KHCIIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C OMNpPEAEIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 6a30BOM 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
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peaKiuu, MpeAeiabHO JOMYyCTUMAasl KOHIIEHTpAIUs
ITJIK BemiecTBa;

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

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEMETKN KOHKPETHOT'O 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
0003HauYeHus1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX AaTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W CHEMUUUECKUE XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEN, TOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJICKTPOHHOTO OanaHca 3TUX PEeaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHMHYECKOTO »JJeMEeHTa MO0 (opMysie COeIUHCHHS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C WHCTPYKIUSMH TIO BBITIOJHEHUIO JIa0OpATOPHBIX
XUMHAYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THUIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIUIO, BBISIBICHUE PUIMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



4. TEMATHYECKOE INTAHUPOBAHUE

TemaTtnueckoe IIaHUPOBAHUE C YKa3aHUEM KOJIMYECTBA aKaJEMUYECKIX YaCOB, OTBOAMMBIX Ha OCBOEHHUE KaXKJI0M TEeMbl y4EOHOTO
npenMera «Xumus. ba3oBblil ypoBeHbY» U BO3MOKHOCTH MCIOJIB30BAHUS 110 3TOM TEME 3JIEKTPOHHBIX (IIU(PPOBBIX)
00pa30BaTENIbHBIX PECYPCOB, SBISAIOLIUXCS YUEOHO-METOAMYECKUMU MaTepruagaMu (MyIbTUMEAUUHbBIE TPOTPAMMBI, 3JIEKTPOHHBIE
y4eOHUKHU U 33JJaYHUKH, JIEKTPOHHbIE OMOINOTEKH, BUPTyallbHbIE JTA00PaTOPUU, UTPOBBIE MPOTrPAMMBbI, KOJJIEKIIUU HU(POBBIX
00pa30BaTENbHBIX PECYPCOB), UCIOIB3YEMBIMHU JUIsl OOYUEHHUS U BOCIIUTAHUS PA3IMYHbIX TPYMI MOJIb30BaTENEH, PeICTaBIEHHBIMU
B 3JIEKTPOHHOM (LIM(PPOBOM) BHUJIE U peanu3youuMu auaakrudeckue BosMoxHoctu UKT, conepikanne KOTOPhIX COOTBETCTBYET
3aKOHOJIaTEeNLCTBY 00 0Opa30BaHUM).

8 KIIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3ae/ioB U JyekTpoHHbIE (LU PpOBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI

Pasznen 1. IlepBoHavaibHble XMMUYECKUE MOHATHS

XuMusg — BakHasa 001acThb

€CTCCTBO3HAHHUA U

1.1 N 5 2 https://m.edsoo.ru/YNVJIX660G
MPAKTUIECKOU JCSITeIbHOCTH

YyeloBeKa
Be
1.2 HHCCTRA 1 XHMHACCRIC 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakiuu
Utoro no pazneny 20

Paznea 2. Baskneiiliue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

Bosnyx. Kucnopon. Ilonsarue

2.1
00 oxcuaax

6 https://m.edso0.ru/D5BORTY30

Bonopox. Ionsartue o

2.2 8 1 https://m.edso0.ru/5D61JZ6PS

KHUCJIO0Tax U COJIAX


https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS

Bopna. PactBopsl. [lonstue

2.3 5 1 1 https://m.edso0.ru/M13I15KJBM
00 OCHOBaAHUSIX
OCHOBHBIC KJIACCHI
24 HEOPraHUYECKUX 11 1 1 https://m.edso00.ru/0TSASMOWT
COCAUHCHHI
Hroro mo pazueny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguyeckasi cucrema xummuuyeckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun
[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
3.1 XUMHUYECKHX 3JIeMEHTOB JI. 7 https://m.edsoo.ru/TCBJBVWFZ
N. MengaeneeBa. CTpoeHue

aTroMa

XUMHAYECKAsT CBA3b.

0 -
3.2 KACTHTEILHO 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBHTEIIbHBIC
peaknuu
Hroro mo pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOe Bpems 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 > >


https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM
w/n NpPorpaMMBb Beero KonTpoabHubie
padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca
19 OcHOBHBIE 3aKOHOMEPHOCTHU 4
XUMHYCCKHAX PEaKIIHiA
13 DNEeKTPOTUTHUYECKAS TUCCOIHAIINS. 3 1
' XUMHYECKHE PEaKIUU B PaCTBOPAx
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO01as XxapakTepUCTUKA XUMUYECKUX 4
' anemeHToB VIIA-rpymnmel. ["amorenst
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7
WX COCMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHIX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1

erMHI/Iﬁ 1 UX COCOUHCHUA

Hroro no paszneny 25

IIpakTH4eckue
padoThbI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

https://m.edsoo.ru/EQETUT35Z

https://m.edsoo.ru/AFN4LWG7U

https://m.edsoo.ru/KODUR50VV

https://m.edsoo0.ru/ZTN1F700I

https://m.edsoo.ru/P3DHMFB09

https://m.edsoo.ru/VOXDOUX2S

https://m.edsoo0.ru/JPJ200VJIX



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S
3.1 OO0111e cBOMICTBA METAIIIOB

3.2 Baxuetime MeTajuibl 1 UX COCTUHEHUS
Hroro no pazneny

Paznen 4. Xumus u okpy»aiomas cpeaa

41 BeniecTBa u matepualbl B KU3HU
' yenoBeKa

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

16
20

68

https://m.edsoo.ru/GHV2L6NJ8

https://m.edsoo.ru/EFKQW9HZI

https://m.edsoo.ru/TENBWEF7Y

https://m.edsoo.ru/FY5RY75R9



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

5. IOYPOYHOE IVTAHUPOBAHUE

8 KUIACC
Ne
w/n Tema ypoka

[Ipenmer xumuu. Poss xumuu B
JKU3HM 4enoBeka. Tena u
BEIIECTBA

Ilonsatue o METOJaX IIO3HAHUA B
XNUMHUHN

[IpakTnueckas padora Ne 1
«[IpaBuna paboTsl B
1abopaTOpPUH U MPUEMBI
oOpartieHus ¢ 1abopaTOPHBIM
000pyTOBaHUEM

YucTele BEecTBa U CMECH.
CriocoObl pazneneHust cmecei
[IpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha
MIpUMEPE OYMCTKH ITOBAPESHHOM
COJIH)»

ATOMBI U MOJIEKYJIbI
XuMHYecKUe dJIEMEHTRI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX
9JIECMEHTOB

[IpocThie U cIOKHBIE BELIECTBA

ATtoMHO -MOJICKYJISIDHOC YUCHUC

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

Jara

U3YyYCHUA

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

https://m.edso0.ru/L62DS2CZR

https://m.edsoo.ru/9ZJAEW050

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

https://m.edsoo.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95
https://m.edso0.ru/AMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

11

12

13

14

15

16

17

18

3aKOH MOCTOSIHCTBA COCTaBa
BEWIECTB. XUMUYECKas
¢dopmyna. BareHTHOCTh aTOMOB
XHUMHYECKUX 3JICMCHTOB

OrtHOCHUTEIbHAd aTOMHAs Macca.

OTtHocuTenbHast MOJIEKYIsIpHAs
Macca

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

Kommnuectso Bemntectsa. Moub.
MonspHas macca

duznueckre 1 XUMHUYIECKHE
SIBIIeHUS. XUMHUYecKas pCaKknus

[Ipu3Haku u ycinoBust
MPOTEKAHUS XUMHUECKUX
peakuui

3aKOH COXpaHEHHUsI MacChl
BeIeCTB. XUMHUYECKUE
ypaBHEHUS

BrrunciieHus Koau4yecTna,
MAaccChl BEIIECTBA 10
YpaBHEHUSM XUMHUYECKUX
peakiui

Knaccudukanus XuMuaeckux
peakiuii (CoeqMHEeHHUS,
pa3noKeHus1, 3aMeIleHus,
oOMeHa)

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo0.ru/GHV580MVE

https://m.edso0.ru/368UNL5Y2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJIKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

20

21

22

23

24

25

26

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIIoneaucT. O000ImEeHnEe 1
CUCTEMAaTHU3alUs 3HAHNHI

KonTtposnsHast padota Nel mo
TEME «BeHleCTBa 1 XUMHNYCCKHEC
peaKum»

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopo — anemeHt
u mpoctoe BeuiecTBo. O30H

Ou3nuecKkue 1 XUMUIECKHE
CBOMCTBa KHCIIOpOAa (peaKkuu
okucieHus, ropeaue). [lonsrue
00 okcumax

CriocoOsI moTydeHust
KHCJIOpO/Jia B TabOpaToOpuu 1
MIPOMBIIIJIEHHOCTH.
[Ipumenenue kuciopoaa

TennoBoii 3 HeKT XuMHIECKOM
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YPaBHCHHH,
9K30- U DHJIOTEPMUYCCKHUX
peaKimsx

Tonnmuso (HedTh, Yroib U
MeTaH). 3arpsisHeHue BO3AyXa,
CIOCOOBI €ro Mpe0TBPAIICHUS

IIpakTuyeckas padora Ne 3 mo
teme «llonmydenue u coOupanue
KHCIIOPO/a, U3yYEHUE €T0
CBOMCTB»

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJIWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

28

29

30

31

32

33

34

35

36

Bonopox — aneMeHT u mpocToe
BelecTBo. Haxoxenue B
IpUpoJie

duznyeckre 1 XUMHUYIECKHE
CBOICTBa BOJIOPO/IA.
[Ipumenenue Boropoaa

TloHgTHE O KHUCIIOTAaX U COJISIX

Crioco0pl mosty4eHust BOJA0OPOaa
B JIabopaTtopuu

[IpakTuueckas padbora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPO/Ia, H3yYEHHUE €T0
CBOWCTB»

MonspHbiii 00bEM ra3oB. 3aKOH
ABoraapo

Brruncnenus o0béma,
KOJIMYECTBA BEIECTBA ra3a Io
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA WM 00BEMY

Brruncienus o0bEMOB ra3os 10
YPaBHCHHIO pCAKINN Ha OCHOBC
3aKOHA 00BEMHBIX OTHOIIEHUH
ra3oB

dusnueckre U XUMHUYIECKHE
CBOMCTBA BOJIbI

Cocras ocHoBanui. [loustue 00
WHJUKATOpax

https://m.edsoo.ru/\WD392ACWB

https://m.edso0.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVCA43

https://m.edso0.ru/C9TO9UCIP

https://m.edso0.ru/SSSWAX33K

https://m.edso0.ru/M3KS0O10DQ

https://m.edsoo.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W61VL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
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46

Bona kak pactBopuTes.
HaCBIH_IeHHBIe 1 HCHACBhIIICHHBIC
pactBopbl. MaccoBas 1071
BEILECTBA B PaCTBOPE

[Ipaktuyeckas padora Ne 5 o
teMe «lIpuroroBnenue
pacTBOPOB C ONPEAEIEHHOMN
MAacCOBOM JI0JIEN paCTBOPEHHOTO
BEIIECTBA»

KonTponbnas pabora Ne2 no
teme «Kucnopoa. Bogopon.
Boma»

OKCHIBI: COCTaB,
Kiaccudukanys, HOMEHKIaTypa

[Tonydenne u xuMHu4uecKue
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcCHOBaHHUS: COCTaB,
Kiaccudukanys, HOMEHKIATypa
[Tony4yeHue u XuUMHUYECKUE
CBOMCTBA OCHOBaHHI

Kucnorer: coctas,
KJaccuguKanus, HOMEHKIATypa
[Tonyuenue n XuMu4eckue
CBOMCTBA KHCJIOT

Conu (cpennue):
HOMEHKJIAaTypa, CII0COObI

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/MWXUKPAUOA

https://m.edsoo.ru/JM7935DRY

https://m.edsoo0.ru/5TFSJINAY

https://m.edso0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5SC

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK?

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
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55

HOJIy‘-IeHI/ISI, XHUMHNYCCKHUC
CBOICTBa

[Ipaktuyeckas padora Ne 6.
PGHIGHI/IG 3KCH€pHMeHTaJIbHLIX
3aja4 110 TeMe «OCHOBHEBIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHMID

FCHGTI/ILICCKaSI CBA3b MC)K}Iy
KJIaCCaMU HEOPraHUYECKUX
COeqUHEHNN

O000I11IEHNE U CUCTEMATHA3 AN
3HAHUI

KonTponsnas pabora Ne3 no
TeMe "OCHOBHBIE KIIACCHI
HEOpPraHWYECKUX COCTMHEHUN"

[TepBbie NONBITKH
KJ1accu(PuKauu XUMAYECKUX
aneMeHToB. [loHsiTHE O rpymnmax
CXOJIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
Menneneesa

[lepuoapl, rpynmsl, MOATPYIIIILI
Crpoenue atomoB. CocTaB
aTOMHBIX sifep. M3oTormnbl

CTpOGHI/Ie QJICKTPOHHBIX
000JI0YEK aTOMOB 3JIEMECHTOB

https://m.edso0.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edso00.ru/S7TBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/C0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NQMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

https://m.edso0.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

56

57

58

59

60

61

62

63

64

IIepunoaunueckoit cucremsl /. U.
Menpeneesa

XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA IO €0 MOJIOKEHUIO B
[Iepnoanueckoii cucreme /1. M.
MenpeneeBa

3nauenue [lepuoanueckoro
3aKOHA JUTSl PA3BUTHS HAYKH U
npaktuku. JI. 1. MenneneeB —
YVYEHBIH, ITeIaroT U TPaXTaHuH
Peseprubrit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAaHUH /
Bcepoccuiickas npoBepoyHas
pabota

KonTtponbras padoTta Ne4 o
teme «CTpoeHue aroma.
XuMmuyeckas CBszb» /
Bcepoccuiickas npoBepoyHast
pabota
DNEeKTPOOTPULIATENBHOCTD
aTOMOB XMMHUYECKUX 3JIEMEHTOB
WNonnas xumuieckast cBs3b
KoBanenTHas nonsipuas
XMUMHYECKasi CBA3b
KoBanenTtHas HenonspHas
XUMHYECKasi CBA3b

CreneHb OKUCIECHUA

https://m.edsoo.ru/YIP04OMDX

https://m.edso0.ru/SZD8XE00P

https://m.edsoo0.ru/ZCQTRP0O8Y

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS

https://m.edso0.ru/3SY1RJKVI

https://m.edsoo0.ru/EOL3MT2AE

https://m.edsoo.ru/9YVR3FUXI

https://m.edsoo0.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

O -
65 KHCTHTEIRHO 1 hitps://m.eds00.ru/ZXNCA7DOZ

BOCCTAHOBUTCIILHBIC peaKI_[I/II/I
66 OKUCIUTENN U BOCCTAHOBUTEIHU 1 https://m.edso0.ru/QPS46Z5PU

PesepBubiit ypok. O60011eHNE 1

cUCTEMAaTHU3alUs 3HaAaHUH 110
67 1 1 https://m.edsoo.ru/4ARH7M35NF

teme «CTpoeHue aroma.

XUMHYECKAA CBA3ZLY

PesepBubiit ypok. O60011eHNE 1

68 1 https://m.edsoo.ru/7DNRBZ948

CUCTEMAaTHU3alus 3HaAHNN

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68 5 4


https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne

n/n

Tema ypoka

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCKnX dyeMeHToB J1. 1.
MenpneneeBa

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOMCTB XUMHYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MEePUOJIOB

Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHMYECKHUX BEILECTB

Bunel xumMmuueckou CBA3U U
TUTBI KPUCTATUTUTYECKHUX
pEmETOK

Kontponbras padorta Nel no
teme «I[loBTOpeHue u
yriayOJieHne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay
Knaccudukanus XuMuyecKkux
peaKLuil o pa3InyHbIM
MpU3HaKaM

ITonsaTHE 0 cCKOpOCTH
XUMUYECKON PeaKnu.

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1WRA2Q

https://m.edsoo.ru/UI14Y5CFRV

https://m.edsoo.ru/J4X8ZN212

https://m.edso0.ru/X8XAE7E2]

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

10

11

12

13

14

15

ITonsaTre 0 TOMOTEHHBIX U
TCTCPOTICHHBIX PCAKIIUAX

[TonATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUH U
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

OKHUCIINUTEIILHO-
BOCCTaHOBHTEJILHBIC PEAKITHH

Teopus 2MEKTPOIUTHYECKON
mucconuarmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

HNonnblie ypaBHEHUS peaKknid

XUMHUYEeCKHe CBONCTBA KHCIIOT
M OCHOBAaHHUH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKOU
JIHACCOLHAIIN

XuMHdecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKOU
IHACCOLHAIIN

[TonsaTHe o rumposu3e coei

O0001IeHNE U cCUCTEMATU3 AU
3HaHUHI

https://m.edsoo.ru/H4FH7NZNM

https://m.edso00.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBON1R

https://m.edsoo.ru/8HH81YVXI

https://m.edsoo.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

17

18

19

20

21

22

23

[Ipaktuyeckas padora Ne 1.
«Pemenne
IKCIIEPUMEHTAILHBIX 33134

KonTtposneHast padota Ne2 mo
TeMe «DIEKTPOJIUTHIECKAs
aucconyanus. XUMHAYECKHE
peakiuu B pacTBOpax»

OO01as XxapakTeprucTUKa
rajoreHoB. XNUMHYECKHE
CBOICTBa Ha MPUMEPE XJI0pa

XnopoBogopoa. CosnsaHast
KHUCJI0Ta, XUMHYCCKHE
CBONCTBA, MTOJIyYECHHE,
MIPUMEHEHHE

[Ipaktrueckast pabota Ne 2 o
teme «llosrydeHnue consaHoM
KHUCIIOTBI, U3yYEHUE €€
CBOMCTB»

Berurcienus no ypaBHEHUAM
XHUMHYCCKUX PEaKIUi, eClIn
OJIMH U3 PEarcHTOB JiaH B
H30BITKE

OO1ast xapakTepuCTUKa
aneMeHToB VIA-rpynmbl

AnnoTponHbie MOIU(BUKALIUN
cepel. Haxoxenue cepel 1 e€
COCIMHEHUH B IIPUPOJIE.
XHUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5SHO70F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EUSPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

25

26

27

28

29

30

CepoBoa0po1, CTpOCHHUE,
¢bu3nyecKkue 1 XUMHUECKUE
CBOMCTBA

Oxcuppl cepol. CepHas
KHCIOTA, (pu3nyecKkue u
XUMHYECKHE CBOMCTBA,
MpUMEHEHHE

XUMUYECKUE PEAKIINH,
JeKallue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
MTOJTY4EHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollen cpeibl
COEIMHEHUSIMU CEPBI
Brruncnenne MmaccoBoi noau
BBIXO/1a ITPOJIYKTa PEAKLIUN
OO6mras xapakTepucTuKa
anemMeHTOoB VA-Tpynmbl. A30T,
pacpoCTpaHEeHHE B IIPUPOJIE,
(buznuecKkue 1 XuMU4ecKue
CBOICTBa

AmMuak, ero usnueckue u
XMUMHYECKUE CBOICTBA,
MOJIy4eHUE U MPUMEHEHUE
[IpakTuueckas pabora Ne 3 mo

TEMC ((HOJIy‘{eHI/IC aMMUakKa,
HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYE5F13

https://m.edsoo.ru/JORP641FJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

32

33

34

35

36

37

38

A30THas KHCIOTa, €€
¢bu3nyecKkue 1 XUMHUECKUE
CBOMCTBA

Hcnonp3oBaHue HUTPATOB U
COJIEW aMMOHHSI B KA4ECTBE
MUHEpaJIbHBIX YIOOpEHUH.
XHUMHUYECKOE 3arpsi3HEHNE
OKpY)KarolEen CpeJibl
COEIMHEHUSIMU a30Ta
dochop. Oxcun pocdopa (V)
u ocdopHas KucioTa,
¢bu3nvecKkre U XUMHUECKUE
CBOICTBA, MOJTyYEHUE

Hcnonws3oBanue docdaTtoB B
KauecTBE MUHEPATbHBIX
ynoOpeHuit. 3arps3HeHNe
MIPUPOIHOM cpenbl hochaTamu
VYrnepon, pacpocTpaHeHue B
npupoje, hpuznueckue u
XMUMHYECKUE CBOMCTBA
Oxcunpl yriaeposa, ux
(buznueckrue 1 XuMU4ecKue
CBOMCTBA. DKOJOTHYECKHE
Mpo0IeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
YronpHas KUCIOTa U €€ COU

IIpaktuyeckas pabora Ne 4 o
teme "[lomydenue yriekuciaoro

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edso0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

https://m.edso0.ru/G2HZXQGC8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

39

40

41

42

43

44

45

rasza. KauectBenHas peakuus
Ha KapOoHaT-HOH"

[lepBoHauanbHble NOHATHUSA 00
OPraHUYECKUX BEUIECTBAX KaK
0 COEIMHEHHUSIX yIriepoaa

Kpemuuii u ero coeuHeHns

[IpakTnueckas padora Ne 5.
PCHICHI/IG 3KCHepI/IMeHTaJ'II)HBIX
3aj1a4d 1Mo TeMe «BakHelme
HEMETAJIJIbI U UX COCITUHCHU D)

KonTponsnas pabora Ne3 no
TeMe «BaxkHelnne HeMeTauIbl
1 UX COCIUHEHU

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTalioB. Meramndeckas
CBSI3b M METaJNIHYECKAs
KpUCTAJUTMYECKas perIéTka.
duznyeckue CBOMCTBA
METAJIJIOB

XUMHUYECKUE CBOMCTBA
METaJJIOB.
DIEeKTPOXUMHUYECKUN P
HaMpPsHKEHUH METaJIOB

OO1re cnocoObl MoTy4eHus
MeTaioB. CriiaBbl.
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHX PEaKIni, eciin

https://m.edso00.ru/30T12109Z2

https://m.edsoo.ru/75JXNHO0I8

https://m.edsoo.ru/O7E8DOD7Z

https://m.edso0.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso0.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
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59

OJIMH U3 PEareHTOB COJIEPIKUT
IIpUMECH

[TonsaTue o KOppO31K METAIIOB
Illenounbie METAIIIBI

Oxcupl U TUIPOKCUIBI HATPUSI
U KaJns

IllenoyHo3eMeENbHBIE METAJLIIBI
— KaJIBIIMHA ¥ MarHui

Baxxneiinme coeuHEHNS
KaIbIINs

O000I1IEHNE U CUCTEMATA3 AN
3HAHUI

JKEcTKOCTH BOABI M CIIOCOOBI €6
yCTpaHCHUS

[TpakTrueckast pabota Ne 6 o
TeMme "JKECTKOCTh BOIIBI K
METO/Ibl €€ yCTpaHeHus"

AroMuHUI

AmMdoTepHbIe CBOMICTBA OKCHIA
Y THJIPOKCH]IA

Kemeso

OKCHIbI, THIPOKCHUJIBI H COJIH
xenesa (1) u xenesa (111)
O06o001IeHne u cucTeMaTu3anus
3HAaHUU

[IpakTtuyeckas pabora Ne 7.
Pemenne skcriepuMeHTaTbHBIX

https://m.edsoo.ru/4FIGDOWOW

https://m.edsoo.ru/X1B4BPUW?2

https://m.edso0.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDY0K6

https://m.edsoo.ru/CJR96CMZA

https://m.edsoo0.ru/O5PXGG1BE

https://m.edsoo.ru/WFMBFTTTP

https://m.edsoo.ru/NFIROKB8J

https://m.edso0.ru/9ZJ8RD1TV

https://m.edsoo.ru/NI5K110J5

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edso00.ru/ZN7G0QSMX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
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63

64

65

66

67

68

3a71a4 110 TeMe «Bakuenmine
METAJUIBI U KX COEIUHEHUS)

Berurcnenus o ypaBHEHUSM
XUMUYECKUX PEAKIUH, ECIIH
OJIVH U3 PEareHTOB JIaH B
M30BITKE WIIN COACPIKUT
npuMecH. Beruucnenus
MacCOBO JIOJIU BEIXOJIa
MPOAYKTA PEAKIIHI
O0o001Ienre U cUCTEMaTH3 IS
3HAHUI

KonTponsnas pabora Ne4 no
TeMe «BakHeHIne MeTaJljIbl U
HX COEIUHECHUS

BeniectBa u marepuaisl B
MOBCEIHEBHOM KU3HU
yeJioBeKa

XHUMHYECKOE 3arps3HEHUE
OKpYKarollen cpeibl

Ponbs xumuu B perieHun
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6. IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330B3HI/IH

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKHEC ITIOHATHA)

PaCKpbeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX HOHATHIH: aToM,
MOJIEKYyJa, XUMHYECKHH D3JEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OAHOpPOAHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAasi M MOJIEKYJsIpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JIOJISI XMMHUYECKOTO
3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKas! PEeaKIys,
KIacCU(UKAIUSA  peakIuid: PpPeakluh COCJAMHCHHUS, PCaKIuu
pa3IOKEHUs, pPEaKIUU 3aMelleHHs, peaknuu OOMeHa, 3K30- W
SHIOTEPMHUYECKHE PEAKITUHU, TETUIOBON 3P PEKT peakiuu, pacTBop,

MaccoBasi 10Jis BelecTBa (MPOLEHTHAs! KOHIIEHTPAIMsI) B pacTBOpe

WJUTFOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XHMHUYECKHX TOHSATHH M
MPUMEHSATD AT TTOHSATHS TP OTIMCAHUU BEIIECTB U MX MPEBPAIICHUN
WCIT0JIh30BaTh XUMHYECKYIO0 CHUMBOJIUKY JJISI COCTABJICHHS (POPMYIT
BEIIIECTB U YPABHCHUN XUMHYECKUX PEAKIIHIA

pacKpbhIBaTb CMBICI 3aKOHOB COXpPAaHEGHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHUs, 3aKOHa
ABoraapo

ONpeNesATh BAJICHTHOCTh aTOMOB DJIEMCHTOB B  OHHApHBIX
COEIMHEHMAX

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY YPQEKTY)
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAaccChl
BEIIESCTB

BBIYHCTISITH MAacCOBYIO JIOJIIO XHUMHUYECKOTO 3JIeMeHTa Mo (opmyre

COCIMHEHMS,

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIICCTBA B PAaCTBOPC
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2.2

2.3
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2.5

2.6

2.7

3.1

NPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOIIOICHHE,
U3MEpPEHUE, MOJEIMPOBAHUE, OSKCIEPUMEHT  (pealbHBIi U

MBICJICHHBIN )
ITo Teme: «BaxHeime npeaCcTaBUTENN HEOPTraHUUECKUX BEILIECTBY

PaCKpbIBaTh CMBICII OCHOBHBIX XWMHWYCCKUX TIOHSATHH: OKCH I,

KncCJj10Ta, OCHOBaHHUEC, COJIb

OTPENEINIATh MPUHAAICKHOCTh BEIIECTB K OMNPENEIIEHHOMY KJaccy

coenuHeHul no popMynam
KHaCCI/I(i)I/HH/IPOBaTB HCOPTraHNYCCKHUEC BCUICCTBA

XapaKTepu30BaTh (ONMHMCHIBATH) OOIIHE XWMHUYECKHE CBOWCTBA
BEULIECTB Pa3JIMYHbIX KJIACCOB, MOATBEPK/asi OMHCAHUE IPUMEpaMuU
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX
peakuuii

MIPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX
KauyeCTBEHHOTO0 COCTaBa, BO3MOKHOCTU MPOTEKAHUSI XUMHUYECKUX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

CIIeZIOBaTh TpaBWJAM TIOJb30BAHUS XUMHUYECKOW TMOCYAIOH W
1ab0paTOPHBIM 00OPYZOBAaHUEM, a TAKXKE MpPaBWIaM OOpaIEeHUs C
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIMSMH IO BBITIOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TI0 TIOJYYECHHUIO ¥ COOMPAHHIO
ra3000pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPO/a), IPUTOTOBICHUIO
pacTBOpPOB C OMpPEACIEHHOW MAacCOBOM JoJiell pacTBOPEHHOTO
BEIIECTBA, TUIAHKPOBATh U MPOBOJIUTh XMMHUYECKHE IKCIIEPUMEHTHI
10 pACIO3HABaHWIO PACTBOPOB IIEIOYEH W KHCIOT C IOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHondTarenH, METUIOPAHK U IpyTue)
IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUECKOM PEaKIIuu

Ilo Teme: «llepmoamueckuii 3axkoH W llepuoandyeckast cucrema
xuMuueckux snemeHtoB [[. M. MenaeneeBa. CTpoeHue aToMmoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC peakuum»

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKHUX MO HATHI: AApO aroMma,
3J'IeKTp0HHLII71 clion aToMa, aTOMHasd Op6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKas CBA3b, IMOJIPHAA W HCIIOJISIpHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPULIATCIIBHOCTb, HWOHHAA CBA3b, HWOH, KATHOH, AHUOH,

CTCIICHb OKHUCJICHUA



3.2

3.3

3.4

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBepPsIEeMOro
pe3yJbTara

1

1.1

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

OTIMCBIBATh U XapaKTepHu30BaTh TabamuHyto ¢popmy [lepuoanyeckoit
CUCTEMBl XMMMUECKHUX 3JIEMEHTOB: Da3jinyaTh MOHATUS «IJIaBHAas
noarpynna (Arpymnmna)» u «nobounas noarpynna (brpymma)y,

«MaJIple» U «OOJIBIIHE) Nepruoabl

packpsiBaTh cmbici Ilepmogmueckoro 3akona /.M. Menneneesa:
ACMOHCTPUPOBATH IIOHUMAaHUue HCpHOIIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYECCKUX 3JIECMECHTOB oT nux TIOJIOXKCHUA B

[Iepnognueckoit cucreme

COOTHOCUTh OOO3HAY€HHs, KOTOpble HUMEIOTCS B  TabIuIe
«Ilepnognyeckass  cucremMa  XUMHYeckux  anemeHtoB  JI.M.
MenzeneeBay» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOECHUSI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTAaB W 3apsn sjapa, oOliee dYucio

AJIEKTPOHOB U pacnpeeNieHUe X MO AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATh CTCIICHDb OKHCJIICHHA  JJICMCHTOB B 6I/IHapHBIX

COEIUHEHUIX

OTIPENeNATh BHUJ XUMHYECKOW CBSI3U (KOBAJIEHTHAss M HOHHAs) B

HEOPraHN4YCCKUX COCIUHCHUAX

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

ITo Teme: «BemecTBo 1 XuMHUYeCcKas peaKnus»

pacKpbIBaTb CMBICII OCHOBHBLIX XHMHUYCCKUX MMOHSTHM: pacTBoOp,
QJICKTPOJIUTBI, HCIJICKTPOJIUTBI, JJICKTPOJIHUTHUYCCKAA AUCCOLMAIHA,
p€aKkuuu MOHHOI'O O6MCHa, KaTajinu3aTop, XUMHYCCKOC PAaBHOBCCHUC,
O6paTI/IMBIe )51 HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCICHHEC W BOCCTAHOBJIICHUC, aJUJIOTPOIINA,
aM(l)OTepHOCTL, XUMHWYCCKasa CBA3b (KOBaJ'IeHTHa}I, HOHHaAas,
MeTaJ’IJ’II/I‘ICCKaH), KpucTallinueckas peméTKa, CIJIaBbI, CKOPOCTH

XUMHUYECKOMN pCaknuu



1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

HWITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATUM U

IMPUMCHATH OTU MOHATUA IPU OITMCAHUHU BEUICCTB U UX HpeBpameHHﬁ

COCTaBJISATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

PACKPBIBATH CYHIHOCTb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX PEaKLUM
IPOBOAMUTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PEaKIMU

IIo temam: «HemeTamnel m ux COCAUHCHUS)» U «MeTtanael U UX

COEIUHEHUSY

XapakTepu3oBaThb  (OmMChbIBaTh) oOmMe U crneuuduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIast
ONHMCAaHWE TpPUMEpPaMH MOJIEKYJISIPHBIX W HWOHHBIX YypaBHEHUI

COOTBETCTBYIOIINX XUMHWYCCKUX peaKHI/Iﬁ

COCTaBJISITh YPABHEHUS PEAKIMI, TOATBEPKAAOIINUX CYILIECTBOBAHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMIYHBIX KJIaCCOB

ITPOrHO3UPOBATH CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT HX CTPOCHMUA,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX

YCIOBUAX

ClIeJIOBaTh TMpaBWIaM IIOJIb30BAHUS XHMHYECKOW TIOCYIOH |
71a00pPaTOPHBIM 000PYIOBAHHUEM, a TAKXKE IpaBHJIaM OOpaICHHUS C
BEIICCTBAMH B COOTBETCTBUU C HMHCTPYKIHSIMH I10 BBITIOJTHCHHUIO
71a00PATOPHBIX XMMHYCCKHUX OIBITOB MO MOJYYCHUIO U COOMPAHHIO
ra3000pa3HBIX BEIIECTB (AMMHAaKa M YIJIICKUCIIOTO Ta3a)

IPOBOJMTh PEAKIUH, IMOATBEPKIAIONIME KAYeCTBCHHBIH COCTaB
pa3JIMYHBIX BEINECTB: PACIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaua, kapOoHar, dQocdar, cuaMKar, Ccyiabdart,
THJIPOKCUIMOHBI, KATHOHBI aMMOHWSI, HOHBI M3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB

ITo Teme: «XuMHSA U OKpyXKarolias cpena»

pPAacKpbIBaTh CMBICI OCHOBHBIX XMUMHMueckux moHsatuid: IIJIK
BELIECTBA; KOPPO3HsI METAJUIOB

IPUMEHSITh OCHOBHBIE OIEPAMM MBICIUTENBHON JESATEIBHOCTH —

aHaJIM3 W CHHTC3, CPABHCHUC, 0606IJ_ICHI/IC, CHUCTEMATHU3almIo,



BBISIBIICHUE TPUYUHHO-CIICJACTBEHHBIX CBSI3€M — JUIsi HM3y4eHUS
CBOWCTB BEILIECTB MU XUMHUYECKUX PEAKIUH; €CTECTBEHHOHAYYHbIE
METOJIbI TIO3HAHUS — HAONIOJIEHUE, M3MEPEHHE, MOJICIUPOBAHUE,

9KCIEPUMEHT (PEaJbHBIA U MBICICHHBIN)



7. IPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

[lepBoHauanbHbIE XUMUYECKUE TTOHATUS

[Ipenmer xumun. Ponp XMMHUM B KW3HU 4YEJIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena u BemecTtBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHE

BCIICCTB

IlonsTHE O METOJaX ITO3HAaHUA B XUMHH. Yucteie B€OICCTBA U CMECH. Crioco0n1

pa3aeieHust cMecen

ATOMBI H MOJICKYJIBI. Xumuyeckrne djaeMeHTbl. CHMBOJBI XUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumuyeckas popMyina. BaleHTHOCTh aTOMOB XUMUYECKUX JIE€MEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBag OIS XHMHYECKOTO

9JICMCHTA B COCAMHCHNU

KonunuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBa,
Macchl U 4YMcia CTPYKTYPHBIX €AWHMII BelecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COCI[I/IHCHI/If/'I

Ouznyecknue U XUMHUYECKUE ABJICHUS. XUMHUYECKask peakius U e€ mpu3HaKu.
3aKOH  COXpaHEHHs  MacChl  BEIIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  XxuMuyeckux  peakuuil  (COCAMHEHHUS,  Pa3JIoKEeHHUS,

3aMerieHus, 0OMeHa)

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOM, C
npaBUIaMU pabOTHI B JAOOPATOPUHU U TpUEMaMHU OOpaIleHus ¢ J1abopaTOPHBIM
o0opy/noBaHHEM, H3y4Ye€HHE U OINUcaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIIECTB, HaONoJeHHE (U3MYECKUX (TUTaBJICHHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUIICHHE U KOHJCHCAIIUS BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYM, MPOKAIMBAHUE MEIHON  IPOBOJIOKH,
B3aUMOJICCTBHE Mejla C KHCIOTOW) SIBJICHHM, HAOIIOJICHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHMS XMMUYECKUX peakiuil (pazlokeHue caxapa,
B3aMMOJICHICTBIE CEPHON KHUCIOTHI C XJIOpUAOM Oapusi, paszIoKEeHUE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJIECTBHE kKee3a ¢ pacCTBOPOM
conu meau(ll), u3ydenne cmoco6oB pazaeneHus cMecei (C TOMOIIbIO MarHUTA,

¢wIbTpOBaHUEe, BHIApUBAHKE, TUCTUIUIALM, XpoMmarorpadus), mpoBeaeHue
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2.2
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2.5

2.6

2.7

2.8

2.9

OUMCTKHM I[IOBAapEHHON COJM, HAOJIOJEHUE U OINUCAaHUE pe3yJbTaTOB
IIPOBEJICHUS OIIbITA, UJUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHMs MacChl, CO3/1aHNeE

MoJelel MOJIEKYJ (1IL1apoCTEPKHEBBIX)
Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech raso. CoctaB Bo3myxa. Kucinopox — anmemeHT u mpocroe
BemecTBo. HaxokieHne Kuciopoaa B npupoje, Gu3nyeckrne U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxkcujpl. Ilpumenenue kucinopoaa. CrnocoObl
MOJTydeHHs KUCIIOpOJa B J1a0OpaTopuu M IHpOMBIIUIEHHOCTH. Kpyrosopor

KHcopoa B npupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

TermnoBoil 3¢p(deKkT XUMHUECKON peaklIMH, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- U DHJOTEpMUYECKHE peakluu. TOMIMBO: yroib U METaH. 3arps3HeHne

BO3/IyXa, YCWJICHHE MapHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO CJIOS

Bonopon — anemeHT u npocroe Bemectso. HaxoxaeHue Bogopoia B PUPOJE,
¢bu3nueckre U XUMHYECKHE CBOMCTBA, TNPUMEHEHHE, CIIOCOObI MOTyYeHHS.

Kucnorte! u conu
MouisipHbiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YPaBHEHHSIM

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelimienHble 1 HeHachIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 11071 BeEIIeCTBA B pPacTBOpPE. XHWMHUUYECKHE CBOMCTBA BOJbI.
OcHoBanus. Pons pacTBOpoB B MpUPOJEC U B JKU3HU 4esoBeka. KpyroBopot
BOAbl B IMpHUpoAE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa U OYHCTKA
PUPOJIHBIX BOJ

Knaccudukanus neopranmueckux coenuHennit. Oxcuawl. Knaccudukarms
OKCHJIOB: COJIeOOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHbIE) U
HecolieoOpazyromue. Homenknarypa okcuaoB. @U3NYecKue U XUMHUYECKUE

CBOMCTBA OKCHUJIOB. HOHy‘ICHI/Ie OKCHJ0B

OcHoBanms. Kiaccudukanus ocHOBaHME: IMIEIOYM M HEPACTBOPHMBIC
ocHoBaHus. Homenknatypa ocHoBaHuil. @U3nyecKre U XMMUUYECKHE CBOMCTBA
ocHoBaHui. [loyuenne ocHOBaHUM

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior. Ousndeckue u
XHUMHUeCKHe cBoMcTBa KUCIOT. Paa aktuBHoctu MeTaminoB H.H. bekerosa.
[Tosnyuenue Kucnot

Comu. Homenknarypa cosneil. @U3nyeckue U XMMUYECKHUE CBOMCTBA COJICH.

[Tony4yenue coien
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3.1

3.2

3.3

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUH OKCIEPUMEHT: KAauyeCTBEHHOE ONpEACTICHUE COACpIKaHUS
KHCJIOpOJa B BO3yXe, MOJIydeHHEe, COOMpaHne, paclio3HABaHUE U H3ydeHHE
CBOMCTB KUCJIOPOJa, Ha0JII0IeHNE B3aUMOIEUCTBUS BELIECTB C KUCIOPOJOM U
yCJIOBHS BO3HUKHOBEHUS U MTPEKPAIIEeHUs TOpeHus (TI0xkKapa), 03HAKOMIICHHE C
o0Opa3liaMu OKCHAOB M ONHCAaHHE HUX CBOWCTB, NOJy4eHHE, coOMpaHue,
pacrno3HaBaHUE U HU3Y4YE€HHE CBOMCTB BOJOpPOAA (FOpEHUE), B3aUMOJAEHUCTBUE
BOJOpOJa C OKCHJIOM meau(ll) (BO3MOXHO UCIIOJIb30BaHUE
BHJICOMATEpPHUAJIOB), HAOMIOeHHE 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3JIMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaulaMU
(matpuemM u KamplueMm) (BO3MOXXHO UCIIOJIb30BAaHHWE BHICOMATEPHUAIIOB),
OTIpE/IeTICHNEe PACTBOPOB KHUCIOT W MIENOYEH € TOMONIBI0 HWHAMKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB,
HaOJro/IeHue M3MEHEHHsT OKpPAacKH HWHIUKATOPOB B PAcTBOpPax KHUCIOT H
mienouei, n3ydeHue Biaumoaecteus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTa/llaMi, peakUuuid HeWTpanuzaluy, MoJydyeHUue
HEpPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOTO MeTaula APYyruM U3
pacTBopa COJIM, pellIeHne SKCIIEPUMEHTANIBHBIX 3a7a4d 1o TeMe «Baxueiimue

KJIaCChl HCOPraHUYCCKUX COGHHHGHHﬁ))

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

[lepBple MOMBITKM KIACCU(PUKAUU XUMHUYECKUX 3ieMeHTOB. [lonstue o
IPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbL,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT am¢oTepHbIC

OKCHUABbI U TUAPOKCHUIBI

[Tepuonuueckuii 3akoH. llepuoanyeckas cucremMa XUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa. KopoTkomepuoaHnas M UIMHHONEpUOIHAs (OPMBI
[Iepuonnueckort cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpAa, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

CTpOGHI/Ie aroMoB. CocTaB aTOMHEIX AACP. H3o0TOMmEL. BHCKTpOHH. CTpOCHI/Ie

QJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XHMHYECKUX DJIEMEHTOB



3.4

3.5

3.6

3.7

9 KUIIACC

Kon

1.1

1.2

1.3

ITepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepuCTHKa XUMUYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XHMMMUYECKHUX JIIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpynIaM U IIEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [lepuoauueckoi CUCTEMbI XMMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAayku W npaktuku. .M. MenneneeB — yuyéHblid u

Ipak1aHUH

Xumnueckasi cBa3b. KoBaneHTHast (MOJsipHAs W HEMOJspPHasi) CBSA3b.

SHGKTPOOTPI/HIaTGJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

Crenenb oxuciaeHus. OKMCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkuu. HpOHGCCI)I

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe OO0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHJA LUHKA C PACTBOPAMM KHCIOT U
LIeJI04Yel, TPOBEACHHE OIBITOB, WILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTAaHOBUTEJBHBIX peakiuil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHU ST)

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BemectBo u xumnueckas peakuus. [loBTopenune

[lepuonuueckuii 3akoH. Ilepuoanueckas cuctemMa XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKHUX DIIEMEHTOB NEPBBIX TPEX MEPHOJOB, KaIUs, KalbLUUS U UX
COEIMHEHUIN B COOTBETCTBUU C TOJIOKEHUEM 3JieMeHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

CrpoeHue BemiecTBa: BBl XUMUYECKOH CBSI3U. THIBI KPUCTAJUIMYECKUX
pelmETOK, 3aBUCUMOCTh CBONCTB BELIECTBA OT THUIA KPHUCTAIIIMYECKOU
peméTk M BHJAa XuUMUYeckoi cBs3u. Kiaccudukanus um HOMeHKnarypa
HEOPraHMYECKUX BELIECTB (MEXAyHapoaHas M TpUBHAJIbHAsA). XHUMHUECKUE
CBOMCTBAa BELIECTB, OTHOCSALIMXCS K Pa3jIMYHBIM KJlacCaM HEOPraHM4eCKHX
COEIMHEHUH, TEHETUUECKAs CBA3b HEOPraHUYECKUX BELIECTB

Knaccugukanus XuMU4ecKUX peakluid o pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBY Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3PQEKTy, Mo

W3MEHEHHUIO CTENEeHEH OKHCISCHUS XUMHUYECKUX QJICMCHTOB, I1I0 O6paTI/IMOCTI/I,



1.4

1.5

1.6

1.7

2.1

[0 YYacTHIO Karajau3aropa). OK30- M HHAOTEPMUUYECKHE PEaKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCSCKOM pCaKkuuun

[ousiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTMe O XHMMHYECKOM
paBHOBecuH. DaKTOPBI, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOW pPEAKLUU H

IMOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBCCHUA

OKHCANTENbHO-BOCCTAHOBUTENBHBIE ~ pEaKLUu,  3JEKTPOHHBIM  OamaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKUHUA C HCIOJIB30BAHUEM METOJa

AJIEKTPOHHOTO OanaHca

Teopus 21eKTPONUTUYECKON AUCCOIMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIIUTHL.
Karnonsl, aHnoHbl. MexaHu3M JTUCCOLMAlMU BEIIECTB C Pa3IMYHbIMU BUIaMU
XxuMHueckol cBs3u. Crenens quccounanui. CusabHbIE U cadble AIEKTPOJIUTHL.
Peakiun nmonHoro o6mMeHa. YCIoBUs MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE MOHHBIE ypaBHEHHUs peakiui. CBOWCTBA KHCIIOT,
OCHOBaHMUW M COJiel B CBeTE TMPEACTABICHUM 00 DIEKTPOIMTHICCKON

nucconuanuu. KauecTBeHHbIE peakiiny Ha HOHbL. [loHaTHE 0 ruapon3e coneit

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C MOJACTSMH KPHCTALUTUYCCKUX
PEImETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HeMeTauioB (Tpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUJIa HATPHSs); UCCIICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIMH OT BO3ACUCTBHS PA3JIMYHBIX (DAaKTOPOB;
UCCIICIOBAHUE  AJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BEIECTB,  Ipoliecca
JIMCCOIMALIMY  KHCJIOT, WIeJoYe M coJieil (BO3MOKHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJICHHE OMBITOB, HIUTIOCTPUPYIONINX TMPU3HAKU
NPOTEKaHMS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHMe 0Ca KA, BBIJICIICHUE ra3a,
o0pa3oBaHue BOJbI); ONBITOB, WJUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIILHO-
BOCCT@HOBUTEJIBHBIX PEaKIUi (TOPEHHE, PEaKIIUU Pa3IIOKEHHSI, COCTUHCHNS);
pacrio3HaBaHHE HEOPTraHMYECKMX BEIIECTB C IIOMOIIBI KAueCTBEHHBIX

peaxunﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
Hemertannsl 1 ux coeIMHEHUS

0611[35{ XapaKTCpUCTUKa TaJIOT'CHOB. OcoOeHHOCTH CTPOCHUA AaTOMOB,
XApaKTCPHBIC CTCIICHU OKHCJICHUA. CTpOCHI/Ie 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA
IMPOCTBIX BCUICCTB — I'aJIOT'CHOB. XHUMHUYECKHE CBOMCTBA Ha mpuMepe xJjopa
(B3aI/IMO,Z[eI‘;ICTBI/IC C MCTaliaMHu, HEMCTaJlllaMu, I_I_[CJ'IO‘-IaMI/I). XJ’IOpOBO,Z[OpOI[.

ConsHas KHUCJI0Ta, XHMHYCCKUC CBOﬁCTBa, MMOJIY4CHHUEC, TIPpUMCHCHMUC.



2.2

2.3

2.4

2.5

JelictBue xJjiopa ¥ XJIOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. Baxneinmue

XJIOPUJIBI U UX HAXO0KJICHUE B MIPUPOIE

OOmast xapaktepuctuka 3MeMeHTOB VIA-rpynnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHH OKucaeHus1. CTpoeHue U (U3nIecKre CBOMCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(UKALNN
KHUCIIOpOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
(1)H3quc1cne M XUMHYECKHE CBOMCTBA. OKCI/II[I)I CCPblI KaK IMPCACTAaBHUTCIN
KHCJIIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/IG A XMMHYECKHE CBOMCTBA
(oOmMe Kak mpecTaBUTENs Kiacca KUCIOT U criequuieckre). XUMHUUECKHe
peaxkuuu, Jexale B OCHOBE NMPOMBIIIIEHHOTO Ccroco0a MoJydeHUsl CepHOU
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, KQYE€CTBCHHAsA PCAKIUA Ha
cynbdar-uoH. HaxoxxeHue cepbl U €€ COeAMHEHUN B MPUpPOJE. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Cpeabl COSTUHEHUSAMU CEePhl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

OO6mias xapaxkTepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUSA. A30T, paclpocTpaHeHHE B
npupoje, pu3ndeckue u XuMuyeckue cpoiictsa. KpyroBopot azora B mpupoe.
AmMMMaK, ero (u3MYeCKMe W XUMHUYECKHE CBOMCTBA, MOJIydYCHHE U
npuMeHeHne. Conu aMMOHHUS, UX (PU3MUYECKHME UM XUMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiys Ha MFOHbI aMMOHUS. A30THas KMCJIOTa, €€
HoJiyyeHue, (pu3nyeckue 1 XuMUYeCKue CBOMCTBa (00IMe Kak MpeICTaBUTENs]
Ki1acca KHCIOT M cnenuduueckue). Vcnosnap3oBaHue HUTPATOB U coJied
aMMOHUS B KaueCTBE MHHEpAIbHBIX yH0OpeHH. XHUMHUECKOe 3arps3HEeHue
OKpy>Karollel cpe/ibl COeIMHEHUSIMU a30Ta (KUCIOTHbIE JOXKIHU, 3arps3HEHue

BO3]1yXa, IOYBBI U BOJIOEMOB)

docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUUYECKUEC
cBoiictBa. Oxcun Qochopa(V) u dochopHas kucnora, QGuU3MYecKUe u
XUMUYECKHE CBOWCTBa, mosydeHue. lcronb3oBaHue ¢GochaToB B KayecTBe

MUHEPATBHBIX YI0OpEeHUN

OOmast xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE CTENEHW OKHCICHMS. YTJIEepoJ, aIOTPOIHbIE
Mou(UKAIMK, PACHPOCTpaHEHHWE B NpUpoje, (U3NYECKHE U XUMHUUECKUE
cBoiictBa. Ancopbuus. Kpyrosopot yriaepona B npupoje. OKcHibl yriepona,
ux (U3MYEeCKue U XMMUYECKHE CBOWCTBA, NEMCTBUE HAa JKUBBIE OPTaHU3MBI,

MOJIYYCHHEC U [TPUMCHCHHC. DKOJOTUYCCKHUE HpO6HCMBI, CBsA3aHHBIC C OKCHAOM



2.6

2.7

2.8

yraepoaa(lV); rumore3a 11006ambHOTO TOTEIUICHUS KJIMMATA; MAPHUKOBBIMA
apdekr. YronpHas KucCioTa U €€ Cconu, WX (PU3UYEeCKHe U XUMHYECKUE
CBOICTBA, MOJydyeHHE U NMpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
HOHEIL. Mcroabp3oBanue Kap6OHaTOB B 6I)ITy, MCIUIUHEC, ITPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHUSAX
yriepoja (MeTaH, 3TaH, JTWJIEH, ALETWIEH, 3TaHOJI, IIMIEPUH, YKCYCHas
kuciora). Ux cocraB u xumuueckoe crpoeHue. Ilonstue o Ouonornuecku
BA)KHBIX BEILECTBAX: JXKUpPax, OelKax, YriaeBoJax — M HX POJU B KU3HU
YyeloBeKa. MarepualbHOe €IUHCTBO OPraHWYeCKMX U HEOPraHWYeCKUX

COEIMHEHUI

Kpemuuii, ero ¢usmueckue u XUMUYECKHE CBOWMCTBA, IOJIyY€HUE U
npuMenenne. CoequHeHus KpeMHUs B mpupoje. OOmme mpeactaBieHus o0
okcuzae kpemHus(1V) u kpemaueBoit kucnote. CUIMKaTBI, UX HUCIIOJIb30BAHUE
B ObITYy, MeAMIMHE, MPOMBIIIJICHHOCTH. BaxkHelline CTpoOUTeNbHbIE
Marepuaibl: KepaMuKa, CTEKJIO, IEMEHT, OeTOH, >kene300eToH. [IpoGmemsl
0€30I1aCHOTO MCIIOJIb30BAaHUs CTPOUTEIbHBIX MAaTepHajoB B IOBCEJHEBHOH

KHN3HHU

XUMHYECKUN IKCIEPUMEHT: U3YYCHHE O00pa3I0B HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJISTHOM KUCJIOTHI; MPOBEICHUE KAUYECTBEHHBIX PEAKIIUN Ha XJIOPHU/I-
WOHBI W HAOJIOJICHUE TPU3HAKOB HMX IPOTEKAHHUS, OIBITHI, OTPAKAIOIINE
(bM3uYeCcCKre U XUMUYECKHUE CBOMCTBA TAJIOTCHOB U KX COCTMHEHHH (BO3MOKHO
WCIIOJIb30BaHNE BHUACOMATEPHAJIOB); O3HAKOMJICHHE C 00paslamMu XJIOPHJIOB
(rayloTeHnI0B); O3HAKOMJIGHHE C oOpas3laMu cepbl U €€ COCTUHEHUSIMH
(BO3MOXHO WCIOJIb30BAaHUE BHJICOMATEPHANIOB); HAOIIOJCHUE IIpolecca
oOyriuBaHUs caxapa MoJ JAeWCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI,
U3y4eHUEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaONIOJeHHWEe TMpuU3HaKa e&
MPOTEKAHUS;, 03HAKOMJICHUE ¢ PU3NUECKUMH CBOMCTBaMHM a30Ta, (hochopa u ux
coeMHEHUN (BO3MOXXHO HCMONB30BAHUE BHICOMATEPUANIOB), OOpa3amMu
a30THBIX U (HOCHOPHBIX yAOOpeHuit; monydeHune, coOupanue, pacro3HaBaHue
Y U3y4EHUE CBOMCTB aMMHAKa; MIPOBEACHHE KAUYECTBEHHBIX PEAKUIUU Ha MOH
amMmMoHHMsT W (ochaT-MOH © UIyUyEHUE TMPU3HAKOB HX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MENIbIO (BO3MOKHO
WCIIOJb30BAHUE BHIEOMATEPUAJIOB); HM3yYE€HUE MOJENEeN KPHUCTATITUMYECKUX

peméTok anMasa, Trpadura, ¢yIepeHa; O3HAKOMIIEHHE C IPOIECCOM



3.1

3.2

3.3

3.4

3.5

3.6

azicopOIMK pacTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOICTBOM
IPOTHBOra3a; MOJIydeHHe, COOMpaHMe, paclo3HaBaHUE M HU3ydEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MpOBEJEHHE KAadeCTBEHHBIX pPEaKUui Ha KapOOHAT- H
CUJIMKAT-UOHBl M W3Yy4YECHHE IPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHUE C
IPOAYKUMEH CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3a/1a4 110 TeMe «BakHenne HeMeTaUIbl U UX COEIUHEHUS))
Meramnsl 1 UX COeTMHEHUA

OO0mras xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
ux nosoxeHus B Ilepuonmueckoil cucreMe XMMHYECKMX 3ieMeHToB J[.M.
MenneneeBa u crpoeHus aToMoB. CTpoeHne MeTaiioB. MeTtannudeckast CBsI3b
U MeTajyindyeckas KpHUCTaJUIMUecKash pemérka. OIEeKTPOXUMHUYECKHH psj
HaIpsHKEHUHA METaJUIOB

duznyeckue U XUMUYECKHe cBoiicTBa MeTauioB. OO1Ie crnocoObl MoJTydyeHus
MeTaiuioB. [loHsATHE 0O KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI X OT
koppo3uu. CriaBsl (CTalb, YyT'yH, JIOPATIOMAHNAN, OPOH3a) M MX TPUMEHEHNE

B OBITY U MPOMBIIIJIEHHOCTH

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cUCTEME XUMHUYECKHX
anementoB /.. MenzeneeBa; CTpo€HUE UX aTOMOB; HAXOXKJIECHUE B MPUPOJE.
dusnveckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpHs U Kajus). OKCHIBI
Y THAPOKCUIBI HATpus M Kanus. [I[pUMEHEHHE MIEIOYHBIX METAUIOB U HX

COEIUHEHNN

IllemouyHo3eMenbHBICE METAUIBI MArHMM MW KajdbLMH: IIOJOKCHUE B
[lepuonuueckoit cucreme xumuueckux osiaemeHTtoB JI.W. Menpaeneena;
CTPOCHHE WX aTOMOB; HaxXxOXJeHUE B mpupoje. OU3ndeckue U XUMUUYECKUC
CBOWMCTBA MarHusi W KaJbliusgd. BaKHeWIIne COeIUHEHUs KalbIUs (OKCHII,

TUAPOKCHU, colin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

ANIOMUHHI: TIOJIOKEHHE B Hepnozmqecxoﬁ CUCTEMEC XMMHNYCCKHX OJJICMCHTOB
I[I/I MeHzLeneeBa; CTPOCHUC aTOMa; HAaXOXACHHUC B IIPUPOIC. dusnyeckue u
XMMHUYECKHE CBOMCTBA aJIFOMUHUSL. AM(bOTepHHC CBOMCTBA OKCHUJAa H

TUAPOKCH A A TFOMUHUA

Keneso: monoxenue B HCpI/IOI[I/I"IeCKOI\/’I CUCTEMEC XUMHUYCCKUX 3JICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B IPHUPOIC. dusznueckue u
XHUMHUYECKHE CBOMCTBA JKeje3a. OKCI/II[BI, TUAPOKCHUIBI U COJIN )KCJ'IC38.(”) u

xene3za(lll), ux cocra, cBOMCTBA U MOJTydeHUE



3.7

4.1

4.2

4.3

XMMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJUIOB U CIIJIaBOB,
X (pU3MYECKMMM CBOMCTBAMU; M3Y4YE€HHE PE3yIbTaTOB KOPPO3UU METAJUIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHOCTeH
B3aMMOJICHCTBUS OKCHMJA KaJbllud U HaTpus C BOJOW (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPUAIIOB); MCCIEAOBAHUE CBOMCTB MKECTKOW BOMBI;
nporecca TOpPEeHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB NPOTEKAHMSI KAUECTBEHHBIX PEAKIMI HA HOHBI
(Marausi, Kanelus, amoMuHus, nueaka, xenesa(ll) m xenesa(lll), memu(ll);
Ha0JII0/IeHUE U ONMCaHKE MPOLIECCOB OKpAIIMBaHUs IIJIJAaMEHH HOHAMU HATpHs,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BUJEOMAaTEpHAaJOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB TMAPOKCUAA aIFOMMHMSI M THIPOKCHIA
LIMHKA; pellIeHNe SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne MeTabl

U UX COECIMHEHHUS»
XHUMHS ¥ OKpYKarolas cpeia

HoBsie maTepuansl 1 TEXHOJIOTMU. BelecTBa 1 Matepualibl B MOBCEIHEBHOM
JKU3HU YeJIOBEKa. XUMUS U 3I0pOBbe. be3omacHoe ucnonb30BaHuEe BENIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBast momomp mpu XMMHYECKHX OXKOTaxX U

OTpPaBJICHUAX

OCHOBBI ~ JKOJIOTUYECKOW  TPAMOTHOCTH.  XUMHUYECKOE  3arps3HECHHE
okpyxatomeit cpeabl [IJIK. Posib XumMuu B perieHu 3K0JIOTHIECKUX TTPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, HE(Th),
IPOIYKTHI UX MepepabOTKH, UX POJb B OBITY M MPOMBIIILIEHHOCTH

XUMUYECKUH SKCIIEPUMEHT: U3y4yeHHe 00pa3lioB MaTepHaioB (CTEKIIO, CIIIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)



8. IPOBEPSIEMBIE HA OI'D 11O XUMWU TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
NpoBepPsieMOro
TpeOoOBaHUs

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

IIpencraBnenue:

0 TI03HABAa€MOCTH SIBJICHUN NPUPOJIbl, NOHUMaHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHMUYECKON HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl U NPaKTUYECKOU
JeSITEeIbHOCTH YeJIOBEKa B YCIOBHUSIX COBPEMEHHOIO OOIIeCTBa;

IIOHMMAaHUEC MECTa XUMUHU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

0 HAY4YHBIX MCTOJaX IMO3HAHHWA, B TOM YHCJIC SKCIICPUMCEHTAJIBHBIX U
TCOPECTUYCCKHUX MCETOJAaX HUCCICAOBAHUA BCHICCTB H HU3YUCHUA
XUMHNYECKHX peammﬁ; YMCHHUEC HCIOJB30BaTh MOACIU  IJId

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccHoHATLHOMN JAESITEIIBHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha IOCTHIKEHHIX
XUMHYECKOH HAayKH, YTO IMO3BOJUT OOYYArOIIUMCSl pacCMaTpUBATh
XUMHUIO Kak cdepy cBoedl Oyaymed  mpodecCHoHAIbHOU
NESITEIbHOCTH ¥ CHEJIaTh OCO3HAHHBIM BBIOOD XUMHH  Kak
npo(WIFHOTO TpeIMeTa MpH IepeXxoie Ha YPOBEHb CPEIHEro

o01ero oOpa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HaHUU H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

BaO)XHEHIINE XUMUYECKUE IOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CI0KHOE BELIECTBO, OJHOPOIHAS U
HEOJTHOPOJHAsl CMECh, OTHOCHUTEIBHBIE AaTOMHAasi U MOJIEKYJIApHas
Macchbl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPDHAs Macca, MOJIIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb (CPEIHss), XUMHUYECKas
peakuys, peakUuu COCIUHEHHUS, PEaKLUH PA3JIOKEHMsS, pPEaKLUuu
3aMeIlleHNs], peaklul oOMeHa, TeIUIOBOM 3((EeKT peakiuu, 9K30- U
9HAOTEPMHUUYECKUE PEAKIMH, PACTBOP, MAaccoBasi OISl XMMUYECKOTO

OJICMCHTA B  COCAMHCHHMH, MaACCOBad JOOJII W  IPOUCHTHAaA



2.2

2.3

3.1

3.2

3.3

3.4

KOHIICHTPALUsA BEIECTBA B PACTBOPE, PO aTOMA, JIIEKTPOHHBIN CIIOK
aToma, aToMHas OpOUTadb, PaJUyC ATOMA, BAJICHTHOCTb, CTEIICHb
OKHUCIJICHMs], XUMUYECKAs CBSI3b, JJIEKTPOOTPULIATEIILHOCTD, ITOJISPHAS
U HENOJSApHAs KOBAJECHTHAs CBs3b, MOHHAs CBS3b, METAUIMYECKAs
CBSI3b, KpUCTAJUINYECKAs pEIIETKA (ATOMHAs!, MIOHHAs, METAIUIMYECKasl,
MOJIEKYJISIpHasi), MOH, KaTUOH, aHUOH, JIEKTPOJIUT U HEAIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT IUCCOLMAIMS, pPEaKIuH HOHHOTO OOMeEHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUM,  OKHUCIUTENIb U
BOCCTAaHOBHTENb, OKHCICHUE M BOCCTAaHOBJICHHE, DJIEKTPOJIM3,
XMMHUYECKOE paBHOBECUE, OOpaTHMble M HEOoOpaTUMblE peakiHu,
CKOPOCTb XUMHYECKOW peakiuu, karanusarop, 11K, kopposus

MCTaJIIIOB, CITJIaBbI

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpPAaHEHHUS MacChl,
nepuoanueckuid 3akoH J[.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

TEOPUU  XUMHUH:  ATOMHO-MOJIEKYJISIpHAs  TEOpHs,  TEOpHs

AIEKTPOJIUTUUECKOU JTUCCOIHAITIT
Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH:

YMEHHE TMPaBWJIBHO WCIIOJIb30BaTh HW3YYCHHBIE BEIIECTBA H
MaTepuaibl (B TOM YHUCIIE MHUHEpPAIbHBIC YHOOpEHUS, METaUTbl U
CIUIaBbI, TPOJYKTHI  MEpepabOTKH  MPHPOTHBIX  HUCTOYHHKOB
YTI1€BOIOPOJOB (YIJIsl, TPUPOIHOTO raza, HeTH) B OBITY, CEIBCKOM
XO3SCTBE, HAa MPOM3BOJICTBE M TOHUMAHWE 3HAYCHUS IHKHPOB,
OelKOB,  YIJIEBOJOB  JUIi  OpraHM3Ma  YEJIOBEKa;  yMEHHE
IPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHu3M 4YCJIOBCKA U OKPYKAKOLIYI0 IPUPOJHYIO CpEaY

YMCHHUEC UHTCTPUPOBATD XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU APYIUX

y‘le6HBIX IpeaMETOB

HaJIM4Me OMbITa paboThI C Pa3IMUYHBIMU UCTOYHUKAMU MHGOpPMaLUU
0 XMMUM (HaydyHas M Hay4YHO-TIOMYJISpHas JIUTeparypa, CIOBapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

yMeHue OOBEKTHBHO OLIEHMBAaTh HWH(OpPMAIMIO O BEIIECTBAX, UX
OpeBpallleHUsIX W MPAaKTUYEeCKOM MPUMEHEHHMH M  yMEHUue

HCIIOJIb30BaTh €€ s peuicHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

Bnanenue ocHoBaMM MOHATUMHOIO anmnapara U CHUMBOJHAYECKOTO
SI3BIKA XUMUH JJI COCTaBICHUS (POPMYJT HEOPTaHUIECKHUX BEIIECTB,
YpPaBHEHUN  XMMHUYECKUX pPEAKUUN; OCHOBAMH XUMHUYECKOU
HoMeHkyIatypsl (IUPAC 1 TpuBnanbHOi)

YMeHue oObsICHITH CBA3b MOJI0XKEHUS 31eMeHTa B llepruoanueckoit
CHUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XAMHYECKUX 3JIEMEHTOB (COCTaB W 3apsl sjapa, oOIee YucIio
3JIEKTPOHOB), PACIPEICICHHEM 3JICKTPOHOB MO JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KATHUS U KaJIbIIUS
IIpencraBinenne O  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX IJIEMEHTOB (pauyc aToMa, JIEKTPOOTPUIIATEITLHOCTH ),
MPOCTHIX M CIIOKHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lTepuognueckoit cucteme (B MalblX TMEpPUOAAX U TJIABHBIX
MOJTPYIax) U JIEKTPOHHOTO CTPOCHHS aTOMa

Ymenue knaccuuuupoBarth:

XUMHUYECKUE PTIEMEHTHI

HEOPraHNYEeCKHE BEIECTBA

XUMHUYECKUE PEAKLIUN

YMeHue onpenensiTh:

BAJIECHTHOCTb M CTENEHb OKHCIICHUS] XUMUYECKUX 3JIEMEHTOB, 3apsi/l
MOHA

BHUJI XMMHUYECKOM CBSI3M U THUI KPUCTAUIMYECKOM CTPYKTYpbhl B
COCMHEHUAX

XapakTep cpelibl B BOJHBIX paCTBOPax BelIecTB (KUCIOT, OCHOBAHUH)
OKUCIIUTEIb U BOCCTAHOBUTEIIb

YMeHue xapakTepu3oBarh (pU3nuecKkue U XUMUYECKUE CBOMCTBA:
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOJOPOJ, rpadur, anmMas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaJIMA, MarHHUMH,
KaJIbIIMHA, aJTIOMHHHH, KEJIe30)

CIIOXHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX PacTBOPOB (BOJa,
aMMHMAK, XJOPOBOAOPOJ, CEPOBOJOPOJT, OKCHABI U THUIPOKCHUIbI
metanoB |-llA rpynm, amromunus, meau (1), nunka, xenesa (Il u

I11), okcuast yraepoaa (11 u 1V), kpemuus (1V), azota u pocdopa (111



9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

114

12

12.1

12.2

12.3

u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
docdopHas, yronbpHas, KpeMHUEBAsT KUCIOTA U UX COJIH)
NPOTHO3MPOBATh W  XapaKTePU30BaTh CBOWCTBA BEIISCTB B
3aBUCHUMOCTH OT MX COCTaBa W CTPOCHHUS, NMPUMCHEHHE BEUICCTB B
3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IPOTCKAHUS
XHUMHWYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBUSIX

YMeHue COCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPABHCHUS PEAKIUH,
B TOM YHCJIIE:

peakiuii HFOHHOTO oOMeHa

OKHCJTTEITLHO-BOCCTAHOBUTEIHHBIX PEAKITUIT

WUTIOCTPUPYIOIIUX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIacCOB
(Tpyrmim) HEOPraHMYECKUX BEIIECTB

MTOATBEPKTAIONIUX TEHETHUSCKYIO B3aUMOCBSI3b MY HUMHU
YMeHue BRUUCATh (TPOBOIUTE PACUETHI):

OTHOCHUTEIIbHYIO MOJICKYJISPHYIO M MOJISIPHYFO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTA B COSMHCHUHT

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB

M0 YPaBHEHUSM XUMHUUYECKHX PEAKIUH W HAXOIAUTh KOJIMYECTBO
BEIIECTBA, 00BbEM M MAacCy peareéHTOB WU MPOIYKTOB PEAKIIUN
Bianenue (3HaHME OCHOB):

OCHOBHBIMM  METOJIaMH HAy4yHOT'O0 TMO3HaHUsA (HaAOIIOIEHUE,
HU3MEPEHHE, SKCIICPUMEHT, MOJCIIUPOBAHNE) TIPU U3yICHUH BEIISCTB
U XMMHYECKUX SIBJICHHM;, yMeHHe CchOpMyIUpoBaTh MpodiIemMy u
PEUIOKUTH MYTH €€ PeIIeHUs

0e30omacHOil pabOThl C XUMHUYECKHMMH BEIIECTBAMH, XUMHUYECKOU
MOCY/I0H U J1abopaTOpHBIM 000pyIOBaHUEM

npaBUjIaMu 0e301acHOro oOpareHus c BEIISCTBaMU,
UCTIOJIb3YEeMbIMU B TIOBCEAHEBHOMW JKU3HH, TIPaBUJIAMH MTOBEJCHUS B
Hensix cOepekeHUs 370POBbsl U OKPY)KAIOIIEH MPUPOIHON CPEIbI;
MOHMMaHHE BpeJa (OMacHOCTH) BO3/ICUCTBUS HA JKUBBIE OPTraHU3MBI
OTpeeNEHHBIX BEIIICCTB, cIoco0o0B YMEHbIIICHUS u

MMpEaAOTBPAIICHUA UX BPEAHOT'O BO3JIEHCTBUSA



13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUWA U OCYIICCTBJICHUSA

CICAYIOMUX XUMHWYCCKUX SKCIICPUMCHTOB!

HN3YUCHUC n OIIMCaHHC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/I3I/I‘-I€CKI/IMI/I U XUMHWYCCKUMMU SABJICHUSIMU, OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKUA MPOTEKAHUA XUMUYECKUX PEAKIIUI
U3y4eHHE CIIOCOOOB pa3esieHHs CMecen

IOJly4eHUE KHCIOpOJa M M3Yy4EHHE €ro CBOMCTB; IIOIy4EHUE
BOJIOPOJIa U U3y4EHHUE €r0 CBOICTB; MOJIy4YEHHUE YIIIEKUCIOTO raza u
U3y4YE€HUE €ro CBOWCTB; IMOJy4eHHE aMMHMaKa W HU3yYeHHUE €ro

CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

IpUMEHEHUE  HWHIUKATOpPOB (;rakmyca, METUJIIOpaH)Xa U
dbenondTanenHa) A ONpeAeTeHNs XapakTepa cpebl B pacTBOpax

KHCJIOT U LIEJI0YEN

WCCIIEJIOBAHUE W OIMCAHWE CBOMCTB HEOPTaHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJICHCTBUS KUCIIOT C METaJUIaMH,
OKCHIAMU  METAJIOB,  PACTBOPHUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBAaHUSIMH, COJISIMM; TIOJYYEHHE HEPACTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOTO MeTajyla JPYrMM U3 pacTBopa COJIH;
uccienoBaHe amQpOTEepHbIX CBOMCTB THUAPOKCUAOB AIIOMHHUS U

LIUHKA

PEIICHUEC OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPraHN4CCKUX COCﬂHHGHHﬁ)); (<3J'ICKTpOJ'II/ITI/I‘ICCKaH
AUCCOL A, «Baxunelmue HeMeTallIbl U HUX COCOUHCHUA ,

«Baxxnennne MeTalIbl M UX COCIUHCHU A

XAMHUYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIIUE  MPU3HAKU
NPOTEKaHHs peakuii HOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIuy Ha
IPUCYTCTBYIOLIME B BOJHBIX PacTBOpax MOHBI: XJIOPUA-, OPOMHI-,
uomua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCU-UOHBI, KATHOHBI AMMOHMS, MAarHusl, KaJbIHsl, aTFOMUHMS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

YmMmenne:



141

14.2

NpEACTaBJIATL PE3YJbTAThl SKCIICPUMCHTA B (1)0pMe BBIBOJOB,
J0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6JII/II_[ WU BBIABJIATH SMIIMPHUYCCKUC
3aKOHOMCPHOCTH

YCTaHAaBJIMBATb CBA3U MCXKIY pCajIbHO Ha6JIIOIIaCMI)IMI/I
XUMHWYCCKMMH ABJICHUSAMHU MW IpoHecCaMu, IMPOUCXOAAIIMMHU B

MaKpo- ¥ MUKPOMHPE, OOBACHATH IPUYHUHBI MHOTOOOpa3usl BEIECTB



9. HEPEYEHDB 2JIEMEHTOB COIAEP/KAHUSA, ITIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

2.3

3.1

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaHI)HI)IG XUMHUYCCKUEC ITOHATHUS
Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

ATOMBI U MOJICKYJIBI. Xumuyeckue dsneMeHTbl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTHG " CJIOKHBIC BCIIICCTBA.

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTeNNbHAs aTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COCIMHCHUHN

KonuuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bE€M Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

dusznyeckrue W XUMHUYECKUE SBJICHUSA. XUMHUYCCKAs peaknusa nu eé IIPpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonunueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

[lepuomuueckuit 3akoH. Ilepuoanueckas cucreMa XUMHYECKUX DIIEMEHTOB
JA.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOIO

HOMEpa, HOMEPOB II€pUoJa U I'pyIIibl 2JICMEHTA

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 00004eK aToMOB TepBbIX 20 XHMHUYECKHUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /[.1. MeHneneeBa

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajluid, KaJlbLUAg (paz[I/cha aTOMOB, OJJICKTPOOTPpULIATCIbHOCTH,
MCTANIMYCCKUX MW HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCAUHCHUM B
COOTBETCTBHH C IIOJIOKCHHUEM JOJIICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOEHUEM HX aTOMOB
Crpoenue BelecTa

Xumudeckas cBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HCHOJ'IHpHaH) CBA3b.
3HeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Tumnel KpUCTAUIMYECKUX PEIIETOK (aTOMHAasi, HMOHHAs, METAJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueiine npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemertamisl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

Krnaccudukanuss ¥ HOMEHKIATypa HEOPTraHMYEeCKHX COCAMHCHHN: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHMN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KHACIOT (KUCIIOpOJCONIepKaie ¥ OECKUCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

@uU3NYECKUE W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:
BOJIOpO/1a, XJI0pa, KKUCIOpOo/a, Cephbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS
Ou3nvecKkue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTHS,
HATpUsl, KK, MATHUAS W KaJIbIUs, ATFOMHHUS, Kene3a. DIEKTPOXUMHIECKUI
PAI HAIPSKEHUN METaIOB

du3nvecKkue U XMMHUYECKHE CBOMCTBA BOJIOPOIHBIX COCTMHEHUM HEMETAJIOB:
XJIOPOBOJIOPOJIA, CEPOBOJOPOAA, AMMHAKa

dusnuecKkue U XUMHUECKHE CBOMCTBAa OKCHI0B HemeTamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). [Toayuenue
OKCHJIOB HEMETAJJIOB

Xumudeckue cporictBa okcuaoB: metawioB IA-IIA rpynn, muaka, meau(ll) u
xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX TMAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIOMHHHUSA, >Kene3a, LuHKa). [logydyeHne OCHOBaHUH W
aM(bOTEePHBIX THIPOKCHUJIOB

OO01ue XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOH, KpeMHHEBOM, yronbHOU. OcoObie
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M A30THOM KHCIIOT.

[Tony4yenue kucaot

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue comneit
[Tonmyyenue, cobupaHue, pacHo3HaBaHUE BOJOPOJAA, KHUCIOpOJa, aMMHaka,
YTJIEKUCIIOTO T'a3a B 1abopaTopuu

[TonmyyeHne amMmmuaka, CEpHOM M a30THOM KUCIIOT B MpoMbIIeHHOCTH. O01mune

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB



4.12

5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

I'eHeTnueckas cBsI3b MEXKY KJIACCAMH HEOPIraHUYECKUX COCTUHEHUI
XUMUYECKUE PEAKIINU

Knaccugukanus XuMUYeCKIX peakIfii Mo pa3InYHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3(PQEKTy, MO
VU3MEHEHUIO CTEIIEHEW OKHUCIICHNSI XUMUYECKUX 3JIEMEHTOB

TermnoBo#t 3pPeKT XUMHUYECKOH pEeakuH, TEPMOXUMUYECKHE YpaBHEHHS.

DK30- U SHI0TEpMUYECKHE peakuu. TepMOXuMHUUYeCKre YpaBHEHHUS

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAaHOBUTEIH.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJICHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

Teopust AMEKTPOTUTHIECKOM qucconuaniuu. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIEKTPOoJIUThI. CHUIIBbHBIC U cl1a0ble AIeKTPOInuThl. CTENeHb MUCCOIaIlin

Peakiun moHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKInii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN
XHUMHS ¥ OKpYKarolias cpeia

BemiectBa u marepuanibl B IMOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMMHUYECKUX PEAKIHMi B J1TA0OpaTOpHH U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX U OTPaBJICHUAX

XUMUYECKOE 3arpsi3HEHUE OKpyXaromiel cpeabl (KUCIOTHBIE —JOXKIH,
3arpsi3HeHUE TOYBbI, BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeAO0TBpAILCHUs
[Ipenenbuas momyctumas koHneHtparus BemectB (I1JIK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

[Ipumenenwue cepsl, a3ota, hocdopa, yriepoa, KpEMHHS U UX COSTUHCHHN B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMeHeHue
METAJIJIOB M CIUIABOB (CTalb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTUHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HU

[IpupoaHble MCTOYHUKH YTIEBOAOPOAOB (Yrojb, MPUPOAHBIN ra3, HE(PTh),
MPOIYKTHI X TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH
[lepBoHayanbHBIE MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEIMHEHUSX
yriiepoia (MeTaH, 9TaH, 3THIICH, alleTUIIeH, STaHOJI, TIIUIEPHH, YKCYCHAs KUCIIOTA).
[TonsTHe 0 OMONOTMYECKH BXKHBIX BEIIECTBAX: JKUPaX, OENKaX, YrIeBOAaX — U UX

POJIA B ’KU3HHU YCJIOBCKA



7.1
7.2
7.3

PacuéTnr:
o popMynaM XUMHUIECKIX COCTUHEHUIN
Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHU4YCCKUM YPABHCHUAM



10.YHEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

*Xumusa: 8-ii kmacc: 0a30BbIi  ypOBEHb: Y4Ue€OHUK; 5-€¢ U3JIaHWUE,
nepepaboranHoe, 8 kiacc/ INabpuensn O.C., OctpoymoB WN.I'., Cnankor C.A.
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemienuey

eXumus: 9-i1  kmacc: 0a30BbId  ypOBEHb: Y4eOHUK; 5-€ U3JaHuE,
nepepaborannoe, 9 wmacc/ INabpuensn O.C., OctpoymoB WN.I'., Cmankor C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumus. 8-9 knaccsl. bazoBblil ypoBeHb. MeToanUECKE PEKOMEHAAIUH K
yueOnukam ["aGpuensna O.C., Octpoymona N.I"., CiankoBa C.A.., U31aT€IBCTBO
"IIpocBenienue"”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru Enunas KOJUIEKLIUS U POBBIX
00pa3oBaTeIbHBIX PECYPCOB

http://school-sector.relarn.ru/nsm/ Xumust 1ist BceX: HILIIOCTPUPOBAHHBIC
MaTepHuaJbl o 00IIeH, OpraHnYeCKOM U HEOPTaHUIECKOW XUMUH
http://chemistry.narod.ru http://chemistry.narod.ru
http://chemistry.narod.ruBupryansaas Xumuueckas I1lkoa
http://him.1september.ru Bee mis yanrens Xumuu

http://college.ru/himiya/ OTKpBITBIN KOJUIEIHK: XAMUS
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