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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha 0OCHOBe (hefepalibHOM pabouel mporpaMMbl BOCIUTAHUS
U C Yy4eTOM KOHIEMIUMU TPErnoJaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTebHbIX Opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
o0y4eHUs, BOCHUTAHWUS U PA3BUTUA OOYYAIOUIUXCS CPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPEACIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU cojepKaHus, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOM 00pa30oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0OHOT0 coJiepKaHusl.

3HaHME XHMHHU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrurd M 00 SBOJIIONUHU BEIIECTB B MPUPOJIE, O IMyTSAX PEIICHHS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YyHKIIMOHATILHON I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHOM JCSITEIILHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B HKOJIOTUMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHHWEeM 0a30BOM HAYKH XMMUM Ha ONpPEeNeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAUYUMBIX TOHSTUN
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 53TU CHCTEMBI CTPYKTYPHO OPraHW30BaHbl 1O MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [/[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYroMY, BBITIOTHSS (QYHKIMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAYYHOW KapTHUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3yyeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUUECKUX 3HAHUNA —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



Hay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUH BEIIECTB U XMMUYECKUX pEaKIUi, B
dbopMUPOBaHUY U PA3BUTHUH IMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHHUH B y4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON E€ATEIbHOCTH, OCBOEHUU MPABUJI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIN TaKUe 1IeJIH, KaK:

— (QopMHpoOBaHHE HWHTEIVIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSTHUIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBlICHHOCTh OOyYEHHUsST Ha  CHCTEMaTUYeCKoe MPHOOIIECHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOM TO3HABATEIBLHOW JEATebHOCTU, HAyYHBIM
MEeTOJlaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecriedyeHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUarOIUMUCS
OTbITa PA3HOOOPA3HOU JEATEIBHOCTH, TMO3HAHUS W CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETCHIIMI), MMEIIHNX YHUBEPCAIHHOE 3HAUCHHE ISl
Pa3IMYHBIX BUIOB JCATEIbHOCTH;

— (QopmupoBanre 00meH (QYHKIMOHATBHOW HM €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS [EHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKHU
1[eJIeCO00pa3HOr0 TOBEJEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS OOINEUYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3YUYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

[lpy w3ydeHWM TpeaMeTa XUMHsS Ha YpPOKaX MOXKET HCIOIb30BATHCSA
o0opyaoBaHHUe, MOCTABIEHHOE B paMKax QeaepanbHoro npoekta «CoBpeMeHHas
IIKOJIa» HAIMOHAJIBRHOTO TpoekTa «OO0pa3zoBaHue» I IIEHTPAa ECTECTBEHHO-
HAay4YHOU U TEXHOJOTMYECKOM HaIpaBiIeHHOCTH « Touka Poctay



COILEPKAHUE OBYYEHUA

8 KNIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

Xumuueckas ¢popmysa. BaleHTHOCT aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUHU.

KonnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knmaccudukarms
XUMHYECKUX PEAKIHi (COeAMHEHMS, PA3JIOKEHUS, 3aMEIICHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 00Opa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PAaCTHUPaHHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakluuil (pas3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aUMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUSA, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3znyxa. Kuciopon — 3Jae€MEHT U MPOCTOE
BemlectBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U HOpOoMbIIUIEHHOCTH. Kpyrosopot
KHCJI0poa B ipupojie. O30H — alIoTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CLIOCOOKI TToTydeHus. KUCIOThI
U COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoucTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B IpUpoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHUEe PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss Heopranuueckux coeauHeHui. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpa3zyromnie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHnoBanusi. Knaccudpukanuss ocHoBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axktuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE ONPEAEIICHUE COJIEPKAHUS KUCIOPOIa B BO3IyX€E, IOJYUECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Tmoxkapa), 03HaKOMJIEHUE ¢ 00pa3IiaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJYy4YeHHE, COOMpaHHWE, pACIO3HABAHME W W3YYEHUE CBOMCTB
BOJIOpoJa (TOpeHue), B3auMoAencTBIE Bojiopoaa ¢ okcuaom meau (1) (BoamoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3IOB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IPUTOTOBIICHHE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM AOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJlaMH (HATpUEM U
KaJlbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3IioB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIHUMA
HEUTpAIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJlla JPYTUM W3 PacTBOPA COJM, PEUICHUE SKCIEPUMEHTAIBHBIX 3a]a4 M0 TEME
«BakHeHnIne Kiaccsl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKU KIacCH(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHE O
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIECJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menneneesa. Koporkonepuoanas u jiiuHHOonieproiHast popmsl [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB [[. WM. Mennaeneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U TPYIIIIbI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHMSI pajhyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIINaM U [EPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. [[. M. MenngeneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumnueckass cBsi3b. KoBaneHTHass (MOJIIpHAsT W HEMOJIAPHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe OO0pa3IoB BEHIECTB METAUIOB U HEMETaJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MeXnpeaMeTHBIX CBA3CH MPU U3YYEHHM XUMHUHM B 8 Kiacce
OCYLIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OO0mue ecTecTBEHHO--HAYUYHBIC MOHITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
pPaIMOaKTUBHOCTh, MOJIEKYJIa, JJIEKTPUYECKUI 3apsjl, BEIIEeCTBO, TENO, O0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbIe, TOTIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemiecTBo U XUMHUYeCKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cucreMa XMMHUECKUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHMHYECKUX JIIEMEHTOB MIEPBBIX TPEX MEPUOO0B, KalIUs, KAJIbIIUSI U UX COCTUHCHUI
B COOTBETCTBHM C TIOJIO)KEHHWEM »JJeMeHTOB B Ilepmomudeckoid cucremMe W
CTPOCHHEM WX aTOMOB.

CrtpoeHue BelIecTBa: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUM, TeHETHYeCKas CBsA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX PEaKIUi M0 pa3IudHbIM MPU3HAKaM (TI0 YHCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
ypaBHEHUS.

[TorsiTHe O CKOPOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 00OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiuax. [[oHATHe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xaramuse. [IonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJO0KEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHECHH
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BAaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCONUALIUN. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
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 COKpAIl€HHbIE HMOHHBIE YpaBHEHMs peakiuil. CBOMCTBAa KHUCIOT,
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), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiuu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIecca AUCCOLUALIUU KUCTIOT, 1IeJI04Yel 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, pPEAKLHUN Pa3I0KEHHUS,
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. CtpoeHne M (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA IIPUMEPE XJIopa (B3auMOIeCTBHE
C MeTaJUlaMH, HeMeTajUulaMu, Iesioyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTtBue xjaopa |
XJIOPOBOJIOPOJa HA OPTaHU3M 4YesloBeKa. BakHelme XJI0prIbl U UX HaXO0XKICHUE B
IPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEHIECTB — KUCIOPOIa U CEpbl. AJJIOTPOITHbIE MOAU(PUKAIIMHN 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
KJjlacca KHCJIOT M crneruduueckue). XUMUYECKUE 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
OKpYXaIoLel Cpelbl COECIUHEHUSMH Cepbl (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. AMMHUak, ero
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uxX pU3NYECKHEe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHCIIOTa, €€ MoJydeHue, (U3MUEeCKue 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
JOKIU, 3arps3HEHuEe BO37yXa, MOYBHI M BOA0EMOB). Docdop, amIoTponHbIE
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-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIC CTETICHN OKUCIICHUS. Y TIIepOI, AJTIOTPOIHbIE MOIU(DUKAINH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMHYECKHUE CBOMCTBA, JEHCTBME HA JKUBBIE OpPraHU3Mbl, TMOJIyYCHHE 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, IMOJYYECHHUE 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, STUJICH, alleTUIICH, ITAHOJ, TIUIEPUH, YKCYCHAsI KUCTIOTA).
[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 JKHM3HM UEJOBEKa. MaTepHallbHOE €IMHCTBO OpPraHUYECKUX 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 kucinore. CUIUKaThl, UX UCIOJIL30BaHUE 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 (BO3MOXKHO HCIOJIb30BaHUE
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



Kasblusl. Baxueiiue coeiuHennst Kanbius (OKCUI, TUIPOKCUI, colin). 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 U TUIPOKCHU]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 TOJIyUYCHHE.

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 BOJOW (BO3MOXXHO UCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
HCCIIeIOBaHNE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJbIIHs, ATFOMUHMS, ITUHKA, skese3a (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
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a7a4 1o Teme «Baxuelmue
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 3arpsA3HEHHUE OKpYXKarollell cpeabl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCcnepumenm:

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

Mexcnpeomemmnnie ceéazu

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--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCU(PUKAINSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTUsI, MAaTEPUAIIBI.

dwusnka: Matepus, aTOM, DJICKTPOH, POTOH, HEUTPOH, MOH, HYKJIUI, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUUCCKUI 3aps, IIPOBOHUKH,
MOYPOBOJHUKH, JTUDIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

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

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIbI, TTOJIE3HbBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHusl AOCTUTAIOTCS B XOJie OOy4YEeHHs XMMUU B €IUHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTECYECTBCHHOW 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
MOJIE3HOM,  Yy4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeIbHOCTH, TOTOBHOCTHU OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPHUILEH C TMO3ULIUU HPABCTBEHHBIX H
IIPAaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHHUS O BELIECTBE M XUMHUYECKOM pPEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B TTO3HAHUHU 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 CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMHU TEKCTaMH, CIPaABOYHOMN



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 HAIIPaBICHHOCTH W YPOBHS OOydYCHHUS 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 (YIOTPEOJICHHS aTKOTOJISI, HAPKOTHUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(ECcCHii M Tpyaa Pa3IMdHOTO 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, MOHUMAHHME IIEHHOCTU 3J0POBOrO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBmJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYyaIUAX,
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 TMPOOJeM M IMyTell WX pEenIeHUs MOCPEACTBOM METOJOB XHUMUH,
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 (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOMN



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

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiicTBUSA

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 JJIs1 O0BSICHEHHS OTIEIbHBIX (DaKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUSI (MHIYKTHUBHBIC, ICIYKTUBHBIC, IO 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 —
XUMUYECKUN 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 O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIuu,
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 111 POPMUPOBAHHUS TUIIOTE3BI IO MIPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, PopMyIUpoBaThH 0000IIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM NPEACTABICHUS, MOTYy4YaeMYI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAUMBIX [JIsl BBIIOJIHEHUS
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 (pOpMyY IpeacTaBlieHrus HHOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(GOPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH,
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 MPEUIOKEHUS OTHOCHUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMUX MPOOJieM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB W COIJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIpPEAENATh LEJINU JEATEIbHOCTH, I[UIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUNA 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 PE3YJbBTATDBI

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



nedcTBUM, crenuduyeckue I NOpeIMeTHOM obnactu «XUMHS», BHIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YYAIOIIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JIOJs BeIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) 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
HEOPraHUYECKUX COCTMHECHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUSI, 3aKOHa ABOTaipo;

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 HMEIOTCS 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 DJIEMEHTHI, HEOPraHUYECKUE BEILECTBa,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
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 JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3alio, KJacCUPUKALHUIO,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MPpaBUJIaM MOJIb30BAHUSA XUMUUECKOUN TOCY0M 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), MPUTOTOBICHUIO PACTBOPOB C OMpPEACIEHHOMN
MacCOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KUCJIOT ¢ MOMOIIIbI0 MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U Apyrue).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAaJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEMEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKAsT ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeAeiabHO JOMYyCTUMAasl KOHIIEHTpALUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB 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 MO0 XUMHUYECKOU (hopmylie, 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 U 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 YUCTOBBIMU
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 MOATPYIIL C YYETOM CTPOEHHS 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);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
OpuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



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

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJeMeHTa TOo (opMmyrine COeaMHECHHUS,
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
COOTBETCTBHH C HWHCTPYKIUSMH 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, CUCTEMAaTU3AIUIO, BBISIBJICHUE PUIMHHO-
CJICICTBEHHBIX CBA3€H — JJIi M3yYEHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (PPOBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoThl padoThI
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaKiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosznyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 3 1 bu6mmoreka [IOK
' U COJISAX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30


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

Paznean 3. Illepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema

3.1 XUMHYECKUX anemeHnToB Jl. U.
Memnnene-eBa. CtpoeHue
aToma
XuMHUYEeCKas CBA3b.

3.2 OKHCIUTENTHHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

15

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

bu6morteka [IOK
https://m.edsoo.ru/7f41837c

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c



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

Ne i/t

Pa3zpen 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo M XUMHYeCKHe peaKIMU
[ToBTOpeHue u yrinyoieHue 3HaHUN
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

DIEeKTPONUTHYECKAs JUCCOLMALIHS.
XUMHUYECKUE PEAKIIMU B pacTBOPaX

Hroro no pazneny

Paznea 2.

2.1

2.2

2.3

2.4

HemeTtanabl 1 ux COCAMHECHUSHA

OOmiast XxapakTepUCTUKAa XUMUYECKHX
anemeHToB VIIA-rpymmel. ["amorenst

OOm1ast XxapaKTepUCTUKA XUMUYESCKHX
anemeHToB VIA-rpynmel. Cepa u eé
COCITMHCHUS

OO01as XxapakTepUCTUKA XUMUYECKHX
aneMeHToB VA-rpynnsl. A30T, pocdop u ux
COCITMHCHUS

OO11ast XapakTepUCTUKAa XMMUYECKUX
anemeHToB |VA-rpynnsl. Yrieposa u
KPEeMHUH U UX COCTMHEHHUS

Hroro no pasaeny

9 KIIACC

KoaudecTBo 4acoB

Bcero

17

25

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO1me cBOMCTBA METAIIIOB

3.2 Baxueiime MeTajuibl 1 UX COCTUHEHUS

Hroro no pazneny

Paznen 4. Xumus u okpy»kaiomas cpeaa

4.1 BemectBa 1 MaTepuainsl B )KM3HU YeJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

16

20

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636



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

n/n

IHOYPOYHOE IIVTAHUPOBAHHUE

Tema ypoka

[Ipenmer xumuu. Poss xuMuu B )KU3HU
gejioBeka. Tela u BemecTrna

Ilonsatue o METOJaX IMO3HAaHUA B XUMHUHU

[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl
B 1aboparopuu U NpuémMbl 0OpalleHus ¢
J1a00paTOPHBIM 000PYI0OBAHUEM)

Yuctele BemtecTBa 1 cMecu. CriocoObl
pa3aeiieHus: cMecei

[Ipaktrueckas pabota Ne 2 «Paznenenue
cMmecelt (Ha mpuMepe OYMCTKY MTOBAPEHHOM
COJIH)»

ATOMEI U MOJICKYJIbL

XUMUYECKUE DTIEMEHTBI. 3HAKU (CUMBOJIBI)
XUMHUYECKUX JIEMEHTOB

HpOCTLIe K CJI0KHBIC BEIICCTBA

ATtoMHO -MOJICKYJISIDHOC YUCHUC

8 KJIACC

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c

bu6moreka [IOK
https://m.edsoo.ru/ff0d227e

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubnuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH NOCTOSIHCTBA COCTaBa BEILECTB.
Xumnueckas popmyia. BalreHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

MaccoBas 101 XUMHYECKOI'0 PJIEMEHTa B
COCAMHECHNN

KomnuecTtBo Bemecta. Moiib. MousipHas
Macca

dusnyeckre U XUMUYECKUE SIBICHUS.
XuMHUecKasi peakius

[Ipu3Haku 1 ycioBUs MPOTEKaAHUS
XUMHUYECKUX PEaKINi

3aKOH COXpaHEHMsI MAacChl BEIIECTB.
XUMUYECKUE YPABHEHUS

Brruncnenus koJimyecTBa, Macchl BELECTBA 110
YPaBHEHUSM XUMHUYECKUX peaklui

Knaccudukanuss XauMU4ecKuX peakiiuii
(coenuHEeHMS, pA3JIOKEHUS, 3aMCIIICHUS,
oOmeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIoneaucT. O000IeHne 1
CHCTEMAaTHU3aIUs 3HAaHUH

Kontponsnas padora Nel mo teme «BemectBa
U XUMUYECKUE PEAKLIUI

Bo3nyx — cmecsh razos. CocTaB Bo3ayxa.
Kucnopon — sneMeHT u npocToe BEMIEeCTBO.
O30H

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d2eae

bubmmoreka [{OK
https://m.edsoo.ru/ff0d323c

bubmmoreka [{OK
https://m.edsoo.ru/ff0d350c

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5230

bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6moreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

32

duznueckre U XUMHUYECKUE CBOUCTBA

KHACIOPOJa (PEaKLUU OKUCIICHUS, TOPEHHUE).

TTonsarue 00 oxkcumax

CrocoObl TIOJTy4eHUS KHCI0poa B
mabopaTopuy U MIPOMBIIIIIICHHOCTH.
[Ipumenenue kucnopoaa

TennoBoit 3 PexT XuMuIecKkoi peakiumu,
TOHSATHE O TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUUECKHUX PEAKITUIX

Tonnuso (HedTh, Yroiab U METaH).
3arpsi3HeHHe BO3/yXa, CIIOCOOBI ero
MPEOTBPAICHHS

[TpakTruueckast pabota Ne 3 o Teme
«[lonydyenue u cobupanue KHCIOpo/a,
HU3yYEHHUE €r0 CBOMCTB)

Boopo — 35eMeHT B MPOCTOE BEIIECTRO.

Haxoxnenue B mpupoae

dusnyeckue U XUMUYECKHE CBOMCTBA
BoJiopona. [Ipumenenune Bogopoaa

IloHsATHE O KHCIIOTAX U COJIAX

CriocoOsl motyueHust BOAOPOIa B
JabopaTopuu

[IpakTueckas pabota Ne 4 o Teme
«[lonydyenue u cobupanue BOAOPO/A,
W3y4YEHUE €ro CBOMCTBY

MonsipHblil 00bEM ra3oB. 3akoH ABOTapo

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4614

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d497a

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6moreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6moreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

33

34

35

36

37

38

39

40

41

42

43

Brrunciienus 00bEMa, KOJIMYECTBA BEIECTBA
rasa 1o ero u3BECTHOMY KOJIMYECTBY
BEIIECTBA WK 00BEMY

Beruncnenus 006EMOB ra30B 10 YpaBHEHHIO
peaKkiiy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUM T'a30B

dusnyeckre U XUMHUYECKHIE CBOUCTBA BOILI

CocraB ocHoBanuil. [loHsTHE 00 HHAMKATOpPAX

Bopa xak pactBoputens. HacbllieHHble U
HEHaCBhILEHHbIE PACTBOPHI. MaccoBasi 101
BEIL[ECTBA B PaCTBOPE

[IpakTuueckast pabota Ne 5 mo Teme
«[IpurotoBneHue pacTBOPOB € ONPEACIEHHON
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA»
KonTtponbHas padota No2 o teme
«Kucnopoa. Bonoposa. Bona»

Oxcuppl: cocTaB, Kiaccupukanus,
HOMEHKJIaTypa

[TonyueHnue 1 XuMUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHUJIOB

OcHoBaHus: cOCTaB, Ki1accudukanms,
HOMEHKJIaTypa

[Tomyuyenune u XuMHUYECKUE CBOMCTBA
OCHOBaHUHN

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d55a0

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d5708

bubmmoreka [{OK
https://m.edsoo.ru/ff0d587a
bubmmoreka [{OK
https://m.edsoo.ru/ff0d59e2

bu6moreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44

45

46

47

48

49

50

51

52

53

54

Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

[Tosyyenne u XMMHUYECKUE CBOMCTBA KUCIOT

Conu (cpennue): HOMEHKIIATypa, CoCOObI
IMOJIYYCHHA, XUMHUYCCKUC CBOMCTBA

[IpaxTueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4 IO TEME
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COEeIUHEHUIN

I'eneTnueckas cBsi3b MKy KJaccaMH
HEOPraHWYECKUX COCTMHEHU

O000I1IIEHNE U CUCTEMATH3AIINS 3HAHWUH

KonTtponbHas padota Ne3 o reme "OcHOBHBIE
KJIACChl HEOPraHMYECKUX COCTUHEHUI"
[TepBbie MOMBITKH KIacCUpUKAITIT
XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O Tpymmax
CXOJHBIX DJIEMEHTOB

[Tepuonnueckuii 3akoH u [lepuoandeckas
cHCTeMa XMMHYECKUX 3y1eMeHToB JI. H.
Menneneesa

[Tepuop1, TPYMIIBI, MOATPYIIHI

Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP.
H30TOMNEI

bu6mmoreka [{OK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [{OK
https://m.edsoo.ru/ffOdfee2

bub6mmoreka [{OK
https://m.edsoo.ru/00ad9474

bubmmoreka [{OK
https://m.edsoo.ru/00ad9b7c

bu6moreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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56

57
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60

61

62

63

64

65

66

CTpoeHHe AIEKTPOHHBIX 000I0YECK aTOMOB
aneMeHToB [lepuoauueckoit cucremst /1. U.
MenneneeBa

XapakTepucTuKa XUMUUYECKOTO 3JIEMEHTA 110
ero noJioxkeHuto B Ilepuoauueckoit cucreme
. N. MenneneeBa

3navenue [leproanyueckoro 3aKoHa ajis
pa3BuTHA HayKu U npaktuku. 1. 1.
MeneneeB — yd€HBIHM, IEAAror U rpak 1aHuH

DNEeKTPOOTPULIATENBHOCTh ATOMOB
XUMUYECKUX DJIEMEHTOB

HMonnas xuMudeckas CBI3hb

KoBanenTHas MOJIApHasA XUMHUYCCKas CBA3b
KoBanenTHas HEIOJIAAPpHAasA XUMHUUYCCKas CBA3b
CreneHb OKHCICHUS
OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuuu

OKXHCIIUTEIIH ¥ BOCCTAHOBHUTEIIH

Kontponsnas padora Ne4 o teme «CtpoeHue
aToMa. XUMUYecKasi CBSI3b»

PesepBHrlit ypok. O600IeHEe 1
cUCTeMaTH3aIlis 3HaHUH

bu6mmoreka [{OK
https://m.edsoo.ru/00ada6bc

bub6mmoreka [{OK
https://m.edsoo.ru/00ada824

bubmmoreka [{OK
https://m.edsoo.ru/00ada96e

bu6moreka [IOK
https://m.edsoo.ru/00adaab8
bu6moreka [IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
https://m.edso0.ru/00adb076
bubmuoreka [JOK
https://m.edso0.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb486

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

PesepBHelit ypok. O600mIeHNE 1
CHCTEMAaTH3aIMs 3HAHUH

67

PesepBHeIit ypok. O6o0IIeHNE U
CHUCTEeMaTU3alus 3HAHUI

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9ch?2

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

Ne
n/n

Tema ypoka

[Tepuonnueckuii 3akoH. [lepronnueckas
cucTeMa XMMHYeCKuX 3yemenToB JI. W.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XHUMHYECKUX JIEMEHTOB IEPBBIX TPEX
(507 (001 (V):!

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIECTB

Bubsl XuMU4eckoil CBA3U U TUTIBI
KPUCTALUIMYECKUX PEMIETOK
KontponpHas padorta Nel o teme
«IToBTOpeHue u yriyOneHne 3HaHuI
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

Kiaccudukanus XuMu4ecKuX peakiui 1mo

Pa3JIMYIHBIM IIPpU3HAKaAM

ITonsarue o CKOPOCTH XUMHWYECKOH pe€aKuuu.

ITonsTre 0 TOMOI€HHBIX U ICTCPOICHHBIX
peaKmuax

IloHsATHE O XUMHYECKOM paBHOBECHUU.
q)aKTOpLI, BJIMAOIIUE HA CKOPOCTH
XHUMHUYECKOU pPCaKuun U MOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS

9 KIIACC

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoTbI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

bu6moreka [IOK
https://m.edsoo.ru/00adb6b6

bu6moreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

OKHUCITUTENIbHO-BOCCTAHOBUTEIIbHBIC
peaknuu

Teopus AIEKTPOTUTHICCKOHN TUCCOIMALINH.
CunbHbIE U clTaOble AIEKTPOIIUTHI

HoHHbIE ypaBHEHHSI peaKkui

XUMHYECKUE CBOMCTBA KUCJIOT U OCHOBAHUI

B CBETE MPEJICTABIICHUI 00
ANEKTPOJUTUUECKON JUCCOIHAIIIT
XUMHWYECKHE CBOMCTBA COJIEH B CBETE

MpeACTaBICHUIN 00 AIEKTPOIUTHUECKON
IHUCCOIMAIIAN

[TonsiTue o ruapoIU3e coJie

O00011IeHne U cUCcTEMAaTU3AINS 3HAHUN

[Ipaktuueckas padota Ne 1. «Pemenne
AKCIEPUMEHTAIbHBIX 33124

KontponpHas padota Ne2 mo teme
«DNEKTPOIUTUYECKAs TUCCOIHALIHSL.
XUMHUYECKUE PEaKIIUU B PaCTBOPAX»
OO11as XapakTepUCTUKa raJIOreHOB.
XUMUYECKUE CBOMCTBA HA IPUMEpPE XJI0pa
XnopoBogopoa. CoJisiHast KUCIIOTA,
XUMUYECKHE CBOWCTBA, MOITYYEHHE,
MIPUMEHEHHE

bu6mmoreka [{OK
https://m.edsoo.ru/00adcade

bu6mmoreka [{OK
https://m.edsoo.ru/00adcd68

bubmmoreka [{OK
https://m.edsoo.ru/00add448

bubmmoreka [{OK
https://m.edsoo.ru/00add5d8

bu6moreka [IOK
https://m.edsoo.ru/00add8h2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

bubmuoreka [JOK
https://m.edsoo.ru/00addfe2

bubnuoreka [JOK
https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

20

21

22

23

24

25

26

27

28

29

[Ipaktuyeckas padora Ne 2 o reme
«IlomydeHune CONAHON KUCIIOTHI, U3YYECHHE
€€ CBOUCTB»

Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX
peaKIui, eclii OJIUH U3 PearcHTOB JaH B
U30BITKE

OO6mras xapakTepucTuka 31eMeHToB VIA-

TPYIIIBI
AnnoTponHsie MOIM(UKALIUN CEPBI.

Haxoxpaenue cepbl U €€ coeTuHEHMI B
npupoje. XMMHYECKHUE CBOMCTBA CEPbI

CepoBonopo, cTpoeHue, Pu3ndecKue u
XUMHUYECKHE CBOMCTBA

Oxcuppl cepbl. CepHas KUCIOTA,
(uznueckrue 1 XuMHUYEeCKHe CBOWCTBA,
MIPUMEHEHHE

XUMUYECKUE pPeaKlnu, JIeXkKaIIHe B OCHOBE
MIPOMBIIIIJIEHHOTO CIIoco0a MoTydeHus
CEpHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHHE
OKpY’KaIoIllel Cpeibl COEAUHEHUSIMHU CEPhI

Brrunciaenue MaccoBoii J10JIM BBIXO1a
MPOAYKTA PEaKLUU

OO6mras xapakTepucTuka 3j1eMeHToB VA-
rpynnsl. A30T, paclipOCTpaHEHUE B
npupoje, GU3NUecKue U XUMUIECKHe
CBOIiCcTBa

AMMI/IaK, €ro (I)I/I3I/I‘-ICCKI/IC 1 XUMHWYCCKHEC
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmmoreka [{OK
https://m.edsoo.ru/00ade488

bubmmoreka [{OK
https://m.edsoo.ru/00ade64a

bubmmoreka [{OK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

30

31

32

33

34

35

36

37

38

[Ipaktuyeckas padora Ne 3 o reme
«[TonydeHne amMmmMuaka, U3y4eHUE €ro
CBOMCTB»

A30THas KHUCIOTa, € Pu3nuecKue u
XMMUYECKHE CBOWCTBA

Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KaU€CTBE MUHEPATIbHBIX
yaoOpeHuit. XMMHUECKOe 3arpsi3sHeHUE
OKpYXaIOILIEH Cpeibl COEAMHEHUSIMH a30Ta
®docdop. Oxcua pocdopa (V) u pochopHas
KHCII0Ta, (PU3HUECKHE U XUMUYECKHE
CBOWCTBA, MTOJY4CHUE

Wcnonb3oBanue pocdaTtoB B kKauecTBe
MHHEPATBHBIX YI00pEeHUH. 3arps3HeHNE
MIPUPOIHOM cpenbl hochaTamu
VYrnepon, pacnpocTpaHeHue B IpUpo/IE,
(uznyueckrue U XMUMHUYECKUE CBOMCTBA
Oxcugpl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUYECKUE

HpO6J'IeMBI, CBs3aHHBIC C OKCHUAOM YIJI€poda
(V)

YronpHasg KUCIOTa U €€ COJIN

[IpakTueckas pabota Ne 4 o Teme
"[lomy4eHne yriekucioro rasa.
KavecTBeHHas peakiyst Ha KapOOHAT-HOH"

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bubmmorexa [{OK
https://m.edsoo.ru/00adf306

bubmmoreka [{OK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

bubmuoreka [JOK
https://m.edsoo.ru/00ae006c¢

bubmuoreka [JOK
https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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47

48

[TepBoHauanbHBIE TOHATHUS 00
OPraHUYEeCKHUX BEIIECTBAX KAK O
COCIMHEHMSAX Yriepoia

Kpemuuii u ero coeuHeHns

[Ipaktudeckas padora Ne 5. Pemenue
IKCMIEPUMEHTAIBHBIX 33724 110 TeMe
«Baxnennine HeMeTaJlJIbl i UX
COEUHEHUS

KonTtponbnas pabora Ne3 no teme
«Baxuenme HeMeTauIbl U UX
COETMHEHU S

OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX
3JIEMEHTOB — METaJUI0B. MeTtamnnueckas
CBSI3b M METaJNINYeCcKasi KpUCTAJUINYECKast
pemérka. Pu3nyeckre CBOMCTBAa METAIIIOB

XHUMHUYECKUE CBOMCTBA METAJUIOB.
DIIEKTPOXUMHUYECKUI P HATPSIKESHUI
METaJlJIOB

OO6mme cnocoObl MOTYYSHHUS METALIOB.
CmuiaBbl. BeruncneHnus o ypaBHEHUAM
XUMHUYECKUX PEAKIUi, €CITM OJIUH U3
pEareHTOB COJICPKUT MPUMECH

[TonsiTue 0 KOPPO3UK METAIIIOB
Il{emounble METaIBI

OKCI/I,[[LI U TUAPOKCUJBI HATPUA U KaJIUs

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054¢

bubmmorexa [{OK
https://m.edsoo.ru/00ae080a

bubmmoreka [{OK
https://m.edsoo.ru/00ae0bf2

bu6moreka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156

bu6mmoreka [JOK
https://m.edsoo.ru/00ael156

bubmuoreka [JOK
https://m.edsoo.ru/00ael278

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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Ilemouyno3eMeIbHbIE METAIIBI — KAIbBIUN U
Maruui

Bakueiinue coenuHeHNs KaJbIUS
O0001Ienne ¥ cucTeMaTH3anys 3HAaHAN
XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

[IpaxTueckas padota Ne 6 o Teme
"JKécTKOoCTh BOABI M METOJIEI €€
ycTpaHeHus"

ATOMUHUN

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCUA

Kemeso

Oxcunpl, THAPOKCUIBI 1 conn xkene3a (1) u
xenesa (1)

O00011IeHre U cUcTEMAaTU3aLMs 3HAHUN

[Ipaktuueckas padota Ne 7. Permenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
«Baxxneiime MeTamIbl U KX COSIUHEHUSD)

Bbruncienus no ypaBHEHUSIM XUMHUECKUX
peakumii, eciiu OUH U3 PEareHTOB JaH B
130BITKE WU COAEPIKUT MPUMECH.
Brruncnenus MacCcoBOM 10JIM BBIXOAA
MPOIYKTa peaKkuu

O00011IeHME U cUCTEMATU3ALNS 3HAHUI

bu6mmoreka [{OK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [{OK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [{OK
https://m.edsoo.ru/00ae1886

bubmmoreka [{OK
https://m.edsoo.ru/00aelae8

bu6moreka [IOK
https://m.edsoo.ru/00aelc64
bu6moreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aeld86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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68

KonTtposneHas padota Ne4 mo teme
«Baxuenime MeTajUIbl U UX COCIUHEHUS

BeniecTBa u marepualbl B TOBCEAHEBHOM
JKA3HU YEJIOBEKa

XHUMHUYECKOE 3arpsA3HEHUE OKPYXKaIOIEn
cpenbl

PoJib XuMuu B penieHnn 3K0JIOTrHYECKUX

npooieM

Pesepsubiit ypok. O60011eHIE U
CHUCTeMaTH3allusl 3HAHUI

Peseprubrit ypok. O6001eHNE 1
CHUCTeMaTH3allusl 3HAHUI

Peseprubrit ypok. O60011eHNE 1
cUCcTeEMaTU3aIys 3HaHUuI

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

bu6mmoreka [{OK
https://m.edsoo.ru/00ae3f50

bubmmoreka [{OK
https://m.edsoo.ru/00ae4270

bubmmoreka [{OK
https://m.edsoo.ru/00ae4270

bubmmoreka [{OK
https://m.edsoo.ru/00ae0dOa

bu6moreka [IOK
https://m.edsoo.ru/00adb33c

bu6moreka [IOK
https://m.edsoo.ru/00ad9cb2



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

YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 knacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A. A. u apyrue;
noa penakiued Jlynuna B.B., AxumonepHoe oOmectBo «l3narenbcTBo
IIpocBenieHue»

» Xumus, 9 xknacc/ Epemun B.B., Ky3emenko H.E., JIpoznoB A. A. u apyrue;
noa penakmuedt Jlynuna B.B., Axuuonepnoe oOmiectBo «lM3narenbcTBo

«HpOCBCIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JIs1 YUUTEJIA
[Iporpamma kypca xumuu s 8-11 0011e00pa3oBaTeNbHBIX YUpEKICHUH

(aBTopsl B.B. Epemun. H.K. Ky3pmenko, B.B. Jlyaun u ap.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU UHTEPHET

e Enunas xomnexuust LIOP: ITpenMeTHas KOMUIEKIMS «XUMUS

http://school-collection.edu.ru/collection/chemistry

o BC@pOCCHﬁCKaﬂ OJIMMIINaaa MKOJBbHHUKOB 110 XMMHH

http://chem.rusolymp.ru

e 3anmmMmarenbHas xumus http://home.uic.tula.ru/~zanchem



http://school-сollection.edu.ru/collection/chemistry
http://chem.rusolymp.ru/
http://home.uic.tula.ru/~zanchem

