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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs, MPEICTABICHHBIX
B O®I'OC OOO, a Takke Ha OCHOBE (QeaepanbHONl paboueil MporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEMIUHU MPENoiaBaHus yueOHOTO npeaMeTa « XUMUs»
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xumuu Aa€T TPEACTABICHHE O LENIAX, OOUIEH CTpaTeruu
oOy4eHMs, BOCHUTAHHS M PpPAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOro
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE MpeMETHOE CoJiepKaHue,
npeAycMaTpUBaET pacCIpeleieHue €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pazienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, OMNPENEIAECT KOJWYECTBEHHBIE H
KauECTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh  M3YUYCHHUSI XUMUHU C€ YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
0COOEHHOCTEW  00yYaroluXxcsi, OIpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUM Ha YPOBHE II€JIEH M3ydeHUs peaMeTa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEILHOW JEATENbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XHMHUH CIYXXUT OCHOBOW it (HOPMUPOBAHHS MHUPOBO33PECHUS
oOy4aromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot (GOopMUpPYEMbIE XUMHEHW MPEACTABICHUS O B3aWMOIIPEBPAICHUSIX
SHEPruu W 00 DBOJIIOIMU BEIIECTB B MPUPOAE, O MYTSIX PEIHICHUS TJI00ATbHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHS UYEIIOBEUECTBA — CHIPHEBOM, IHEPTreTHYECKOM,
MUIIEBOM M KOJIOTUUYECKON 0€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3ydeHne XuMuu:

CIIOCOOCTBYET  pealM3aliii  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dbopMuUpOBaHUsI KYJIBTYPhI IMYHOCTH, €€ 00111el U (PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIILJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaroIMXcsi, HABBIKOB HMX CaMOCTOSITCJIbHOM  y4eOHOW  JESTENbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJaJbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs[]a HA €IMHCTBO PUPOJIbI U YETOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCSI;



CrIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HBIM 3HAHUAM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBiieHUs B OOY4YEHHM XUMHH OOECHEUYMBAIOTCS CHelupUKon
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBISIETCS  MEIaroruyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKU XMMHUU HA ONPEACIEHHOM dTalrle €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUYUMBIX TOHSATHUM
OPTraHUYECKON XUMHH.

CtpykTypa coiepkKaHus MPOTPpaMMbI MO XUMHHU C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCd U3 CHCTEMBbI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUNA O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPUHIIUITY
MOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XHUMHUH;

— YYEHUS O CTPOEHUU aTOMa U XMMUYECKOU CBSI3U;

— TpeNCTaBICHUNH 00 JIEKTPOJUTUYECKON JHUCCOIMAIUA BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHWST PACCMATPUBAIOTCS HA OCHOBE AMIIMPHYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHSAS (YHKIUH OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHMSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJyYCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue TMporpaMMbl IO XUMHUHU CHOCOOCTBYET  (HOPMHUPOBAHUIO
MPEJICTABICHUS 0 XUMUYECKOW COCTABIISIIOIIEN HAYyYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAy4YHOMY 3HAaHHIO U
MEeTOJaM TO3HaHUsI B Hayke. M3ydeHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYeOHBIX MNpeaMeToB: «OKpYKaIUH MUpPY,
«buoinorus. 5—7 knacceD U «Pu3uKa. 7 Kiaacey.

[lpy wu3yuyeHHH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEeIbHOCTU 4YeJIOBEKa M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOUW KYJBTYPHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHYECKHUX
3HaHUU — BaXHEHIUX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJOKEHUM,
JNOCTYNHBIX OOOOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEILECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUHU MMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOW U Y4EOHO-MCCIEA0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHMM NpPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIeCTBAMH B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3Ha4Y€HHE MPUOOPENH TaKUE 1NN, KaK:

— (dopmupoBaHHe MHTEIUNIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA  CUCTEMAaTUYECKOE MPHOOIICHHE
oOy4JaronMxcsi K CaMOCTOATENbHON I03HABATENbHONW JNESITEIbHOCTH, HAy4YHBIM
METOJIlaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCclioBUH, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yUYaIOIIUMUCS
OMbITa Pa3HOOOPa3HON NESATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUJOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omeld (QyHKUMOHAIBHOM U €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSCHATP U OLEHUBATH SIBJICHUSA
OKpY>KaIOIlIET0 MHpA, UCIOJb3Yys 3HAHMS U OMbIT, MOJTYYEHHbIE NPU H3YUEHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opmupoBaHue y OOydYalIIMXCS TyMAaHUCTUYECKUX OTHOLICHMI,
NOHMMAaHUS LEHHOCTH XUMHYECKMX 3HAHUW JUIsi BBIPAOOTKH SKOJIOTMUYECKU
11eJIeCO00Pa3HOro0 TMOBEAECHUS B OBbITY M TPYJOBOM JEATEIBHOCTH B LEJAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBALMK K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUI0 Ha OCHOBE YCBOEGHHMS OOILIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY IpO(uiIs U HANpaBJIEHHOCTU JAajbHEHIIero
oOydeHusl.

OOmiee 4YuCIO YacoB, OTBEAEHHBIX I H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapisier 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJZleli0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKAHUE OBYYEHUA

8 KITIACC

IlepBoHaYa/IbLHBbIE XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSHHE
BeulecTB. [loHsATHE O MeToax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI ¥ MOJNEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. OTHOcHTENbHAas aTOMHas Macca.
OTtHOcCHUTENbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COCJIMHEHUM.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3auMocCBsA3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IUHUIl BewiecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYEeCKUEe U XUMHUUYECKUE ABJICHUSA. XUMHUUECKAs] pEAKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHusa. Knaccuduxarms
XUMUYECKUX PEAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCY/IOH, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OINKCAHUE
¢u3nueckux CBOWCTB 0O0pas3llOB HEOPraHMYECKUX BEIIECTB, HAOIIO/IeHNE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJIbI) U XUMUYECKUX (TOpPEHUE CBEYM, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMKCAaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiuil (pa3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwsi, pazioKeHHE THUAPOKCUIA
menu (IT) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, GuiIbTPOBAHUE,
BbITIApUBAHUE, JUCTHWLISAIMA, XpoMaTorpadusi, MpoBeJeHNUE OYUCTKH TTOBAPEHHON
coiv, HaOJIOJEHWE U  ONHWCAHWE  PEe3yJbTAaTOB  TMPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJENed MOJEKYI
(ILIapoCTepIKHEBBIX ).

Ba:kHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aieMeHT U MpocToe
BeliecTBO. HaxoxneHue kuciopona B HpHUPOAE, (PU3NUECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxkcupabl. Ilpumenenune kucnopoma. CrnocoObl



MOJYYEHHS] KHUCJIOpOJa B JladopaTopud H NOpoMbllieHHOCTUH. Kpyrosopot
Kuciopoza B mpupojae. O30H — aJuIOTpoInHast MOAU(PUKALIMS KUCIOPOIaA.

TernnoBoit 3¢(dHeKT XUMHUYECKONW peakinu, TePMOXUMUYECKUE YpaBHEHHS,
9K30- U HHAOTEPMHUYECKHE pEaKUuH. TOIUIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/lyXa, yCUIIEHUE MapHUKOBOTO d(deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MYECKMEe UM XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
noxydenus. Knueiorel u comnu.

MonsipHbiii 006EM Ta30B. PacuéThl M0 XUMUUYECKUM YPABHEHUSIM.

dusnyeckue cBoucrBa BoAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllleHHBIE W HEHACBIMIEHHBIE PacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10J11 BEHIECTBA B pacTBOpe. XMMHUYECKAE CBOWCTBA BOABI. OCHOBAHHS.
Ponb pacTBOpoB B Npupojie U B )XU3HM YesioBeka. KpyroBopot BOAbl B MPUPOJE.
3arps3HeHue NpupoaHbIX BoJ. OXpaHa U OUMCTKA NPUPOJAHBIX BOJ.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBbIC, aMOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusumyeckne ©U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IMIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuil. PU3NUECKHE U XMMHUYECKUE CBOKCTBA
ocHoBaHuU. [loryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHOocTM MetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Conu. Homenkinarypa coneil. @u3nyeckue U XuMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTHyeckas CBA3b MEXKIY KJlacCaMy HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEICIICHUE COJIEPkKaHUs KUCIOpOJa B BO3yXE, MOJyUCHUE,
coOupaHue, pacno3HaBaHME M HU3YYEHUE CBOWCTB KHUCIOpoAa, HaOIOIEHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUS W
MpeKpamieHuss TOpeHus (mokapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB H
OTHCAaHUE WX CBOWCTB, TMOJydYeHHE, COOMpaHWe, pACIO3HABAaHWUE W U3yUYCHUE
CBOMCTB BOJIOpoja (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMaTEpHAIOB), HaOM0IeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEAECIEHHOMN
MAaCCOBOW J0JIEW PACTBOPEHHOIO BENIECTBA, B3aMMOJECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUIEOMATEPHUAJIOB),



HCCIIeIOBaHHE O00pa3l0OB HEOPraHWYECKUX BEIECTB Pa3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIIOT C METajUlaMHU, pPeakUWil HEUTpau3aluH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTUM W3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckud 3axkoH u Ilepumognuyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsATHEe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE U IIEJI0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCHUJIBI.

[lepnogmueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KoporTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepuoanyeckont cucrembl xumuueckux amneMeHToB [[. . Menneneesa. Ilepuoast
u rpynnbl. Ou3ndeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB II€pUoAa M
TPYMNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CTpoeHne
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX  DIJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nonoxenuro B [lepuoanueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproauueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMUYECKHUX
3JIEMEHTOB MJIA pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — yd€Hbll u
rpaXIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKHUX AI€MEHTOB. loHHAas CBA3b.

Crenenbp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Tpoueccel okucneHus: 1 BOCCTaHOBJICHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpas3lloB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJICHCTBUE
TUIPOKCUAA LMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, MPOBEIAECHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHus, COSTUHEHHUS ).

Mescnpeomemmnuwie ceasu



Peanuzauus MeXNpeAMETHBIX CBSA3€M MPU H3YYEHHM XUMUU B &8 Kjacce
OCYIIECTBIISIETCS 4YEpe3 HCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYUYHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH IS OTACIIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHblE NOHATHSA: HAaY4YHBIH (akT, TMIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KilacCU(UKaAIUs, TMEePUOJUYHOCTb, HaONIIO/ECHNUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIBI, PAIMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUUYMHBI, €IUHUIIBI
M3MEPEHNS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buomnorus: ¢oTocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XUuMHYeCKas peakuus

[lepnognueckunii 3axoH. [leproguueckas cucrema XUMAYECKUX JJIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kauus, KalblUsig M HX
COCAMHEHNH B COOTBETCTBUU C IIOJIOKEHHEM »JieMeHTOB B Ilepuommueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHJABI XUMHUYECKOW CBSI3M. THINBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMUYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peaklnid Mo pa3InyHbIM IpU3HAKaM (10 YUCITY
M COCTaBy YYacTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3¢ deKTy, 1o
M3MEHEHHUIO CTENEeHEW OKHCIIEHUS XMMUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue 0 ckOopocTH xuMuYeckod peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHbIX
peakuusx. [lonarue o karaimse. [lostrue o xumuueckom paBHoBecun. DakTopel,
BIMSAIOLNIME HAa CKOPOCTh XHMHUYECKOW PEaKUUMU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMU,  OJCKTPOHHBIM  OanmaHC
OKHCIIUTEJIbHO-BOCCTAHOBUTEIIHON  PEAKLUHU. CocrtaBneHue  ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMU
xuMHuueckoi cBs3u. CreneHs nucconuanuu. CuibHbIE U cl1a0bIe 3JIEKTPOIIUTHI.

Peakunu noHHOro oOMeHa. Y cioBUs NpOTEKaHUs peakuil HOHHOTO OOMeHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBaHMM W COJE€l B CBETE€ MPEIACTAaBICHUHA 00 3IEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiyy Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEILIECTB — METAUIOB U HEMETaIOB (rpaura M anMasa), CJIOKHBIX BEIECTB
(xJopuga HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, MpOLECCAa JUCCOLMAIMM KHUCIOT, IIEJIOoYeld U COJeH
(BO3MOKHO  MCHOJIb30BAaHME  BHJIEO MAaTEpPUANOB), IPOBEICHUE  OMBITOB,
WUTIOCTPUPYIOUIMX ~ NPU3HAKKM  NPOTEKaHUs  peakuuii HOHHOro  oOMEHa
(oOpa3oBaHue ocajka, BbIIEIEHME Tra3a, o0Opa3oBaHUWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX  PEaKLUN
(ropeHue, peakuu pas3lIoKEHUs, COCIMHEHHs), PACIO3HABAHUE HEOPraHWYECKHUX
BELIECTB C TIOMOLIbIO KAaYeCTBEHHBIX pPEAaKUUMid HAa  HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeUHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (u3HyYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa NOpUMEpe  XJjopa
(B3aMMOJEHCTBHE € MeETallaMH, HEMEeTalllaMH, WIeno4amu). XJIOpOBOAOPO/I.
ConsHass KHCIIOTa, XMMUYECKUE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWinue XJIOpHIbI M HX
HAaxXO0K/JE€HUE B IPUPOJIE.

O6mast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNneHUu okucieHus. CtpoeHune u (u3MUECKUe CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOmOpOJ, CTpoeHHE, (PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwmcinora, (Qu3nueckue © XHMHYECKHE CBOMCTBa (0OIIME Kak
NOpeiCcTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE pEeaKluu,
JEeXKalMe B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYEHUsS] CEPHON KHUCIOTHI.
IIpumeneHne cepHor KUCIOTHL. COJIM CEPHOM KHMCIJIOTBI, KAYECTBEHHAS PEaKIUs Ha



cynabdar-uoH. Haxoxnaenue ceppl u €€ coequHEHUN B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK/[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapAaKTEPHBIE CTENEHU OKHUCIECHUS. A30T, PaCpOCTPAHEHUE B IMPUPOJE,
¢usnyeckue U xumMmuyeckue cBoiictra. KpyroBopot azora B npupozge. AMMHAK, €T0
¢uznyeckue U XMMHUECKUE CBOMCTBA, OTyueHue U nmpuMenenne. Coiau aMMOHus,
ux puU3NUECcKre U XUMUYECKHE CBOMCTBA, MpUMeHeHre. KauecTBeHHas: peakiiys Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYeCKue U XUMUYECKUE
cBOiicTBa (0OIIME KaK TPEACTaBUTENsl Kiacca KUCIOT W CHenupuyecKue).
Hcnonbs3oBaHWe HUTPATOB M COJIEM aMMOHUSL B KadyeCTBE MHMHEPAJIbHBIX
ya00peHuil. XuMHUYECKOe 3arpsA3HEHUE OKPYKaIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, HOouBbl U BomoémoB). Docdop,
ajoTponHbie Moaupukamuu ¢ocdopa, GuU3MUECKHe M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kucnoTa, Gpu3ndecKre 1 XMMUIECKUE CBOMCTBA,
nosydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHHUH.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTIEpod,  aJUIOTPONHbIE
MoIU(UKALUK, PACIpPOCTpaHEHUE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. AncopOuusa. KpyrosopoT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
duznueckue W XUMHUYECKHE CBOICTBA, JCHCTBUE HAa JKUBbIE OpPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMUECKHE MpPOOJIEMbl, CBSA3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a T17100aMbHOTO TMOTEIUICHHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colM, uX (PU3NIECKUEe U XUMHYCCKHE CBONCTBA,
noiiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBaHne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHas KUCIIO0Ta).
[IpupogHbie WCTOYHUKH YTJIEBOJOPOJOB (Yrojib, TPUPOIHBIN Ta3, HEPTH),
MPOYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTHE O OMONOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, O€JIKax, yriieBoJax — 1 ux
poJii B OKM3HM 4elOBeKa. MarepualibHOE €IMHCTBO OpPraHUYeCKUX M
HEOPTaHUYECKUX COCIUHCHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJIy4YeHUE U
npuMmenenue. CoenuHeHus: kpeMHuUs B npupoje. OOume mnpencraBieHus 00
okcune kpemuusi (IV) u kpemuueBoil kucnore. CUIMKAThl, UX WCIOJIb30BAaHUE B
OBITY, B IPOMBIIJICHHOCTH. BakHeillme cTpouTenbHble MaTepUaibl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaY€CTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOMIOJACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TAJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HMCIOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUIOB (TAJIOT€HHUJIOB), O3HAKOMIICHHUE C
oOpaslamMu  ceppl M €€ COCNUHEHHSIMHU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KaUECTBEHHOW peaKIMu Ha cyJbdar-
MOH U HaOJIOJEHHE MpHU3HAKa €€ NPOTEKaHUs, O3HAKOMIIEHHE C (PU3HMUECKUMHU
cBoiicTBamMM a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHI, MOITyUEHHE,
coOMpaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHUaKa, I[POBEACHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocaT-uOH U HW3yYEHHE NMPU3HAKOB
UX MPOTEKaHHUs, B3aNMOJECHCTBUE KOHLIECHTPUPOBAHHON a30THON KHMCIJIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUEOMATEPUAIIOB), U3Y4YECHHUE MOJEIIEN
KpUCTAJUIMYECKUX PEIIETOK anMmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHUE C
MPOIECCOM  aacopOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM NPOTHBOra3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U H3YUYECHUE
CBOMCTB YIJIEKUCIIOrO Ta3a, NIPOBEICHUE KaueCTBEHHBIX peakuuil Ha KapOoHaT U
CUJIMKAT-UOHBl W H3YyYECHUE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKAaTHOM NPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHenmume HeMeTauIbl U UX COCTUHEHUSY.

MeTtasiibl 4 UX COeIUHEHUSA

OO01ast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosioxkeHus B llepuonnueckor cucreme XuMHUueckux 3emeHtoB J[. .
MenneneeBa u ctpoeHuss aToMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METaJUIMYeCKasi  KpUCTaJUIMYecKass  pelerka.  ODJIEKTPOXUMHYECKHH  psif
HaIpspKeHU MeTauioB. u3nueckue U XMMHUYECKHUE CBOMCTBAa MeTaiuioB. OOiue
CHOCOOBI TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3MHM METaIOB, OCHOBHbBIE
CHocoObI 3almuUThl UX OT Koppo3uu. CriaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounble mMeTamubl: moyokeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
aneMmeHToB /. M. MenzaeneeBa, CTpO€HHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
duznyueckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUabl u



TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe WIENOYHBIX METaUIOB M HX
COCIMHEHUN.

[[lenoyno3emenbHbIE METAJUIbI MAarHMid MW KaJbLMK: IIOJIOXKEHHE B
Ilepnognueckon cucreme xuMmuueckux sieMeHToB . M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B mpupoae. Ouznueckue 1 XuMUIECKUE CBOMCTBA MATHUS
U Kanpuusa. Baxseiliive coeauHeHUs Kaiublus (OKCHUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEeHHUS.

AmoMuHUN: TosioxkeHue B [leproauyeckoid cUCTEME XUMUUECKUX JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aToMa, HaXOKJICHHWE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA allOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUIA U THIPOKCHIA
AIFOMUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOoeHHE aToma, HaxXOXKICHHE B mpupone. PuznuecKkue Hu
XUMHYECKUEe CBOMCTBA xeme3a. Okcubl, Tuapokcuabl U conu xenesa (II) u xxenesza
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHJIA
Kalbllid W HATpPUs C BOJOM (BO3MOXKHO WCIOJB30BAHUE BHUICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS JKele3a B KHUCIOPOJE
(BOBMOXXHO  HCIOJIb30BAaHME  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, Kajablvs, aJIOMUHUS, [IMHKA, JKelie3a
(IT) u xeneza (I1I), mequ (1), HaGnrOAEHNE U OMUCAHUE TPOIECCOB OKPAITUBAHMUS
IJJaMEHH MOHAaMU HATpWsi, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHIA ATTFOMUHUS
Y TUJPOKCHU/IA IIMHKA, PEIIEHNE IKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «Baxueiue
METAJLIbI U KX COSTUHECHUS.

XuMud 4 OKpYysKaluas cpena

Bemectsa m Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuili B ObiTy. IlepBas momoris mnpu
XUMUYECKUX 0)KOTaxX U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolled cpennl (mpenesibHas AOIMycTUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHNn 3K0JI0TUYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJMMEPHBIC
MaTepHaIbI).

Mescnpeomemmnuwie cea3u



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYILECTBIISIETCSI 4epe3 HCIOJb30BaHME KaK OOLIMX eCTEeCTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE NMOHATHSA: HAy4YHBIH (akT, TMIIOTE3a, 3aKOH,
TEOpHsi, aHalu3, CHUHTE3, Kilaccudukauus, TMEepPUOAUYHOCTb, HaOIIOACHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEpPEHHE, MOJEIb, SBICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®dusuka: marepus, aTroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIHI,
M30TOMBI, PAJHMOAKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKUN 3apsil, MPOBOIHHKH,
MOJyIPOBOJIHUKH,  JTUAJIEKTPUKH, (OTOAIEMEHT, BEHIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITUIECKAsT
pemeéTka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, €AMHUIIBI MU3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMAa, MHUHEPAJbHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEPANbI, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTATBl OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOLIETrO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHHU B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPATULMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, NPHUHSATHIMUA B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIOCOOCTBYIOT MpoleccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3ALMHN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IMO3UTHUBHBIX [IEHHOCTHBIX OpPHEHTALMA U
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4HOMY HacCJEeJHMI0, NOHUMaHUS 3HAYECHHUS XWMHUYECKOW HAYKH B KU3HU
COBPEMEHHOro OOlIecTBa, CIOCOOHOCTH BJaJETh JTOCTOBEPHOW HHQOpMAaIMe o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HaHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IMpaBUaX MEXINYHOCTHBIX
OTHOIIEHUN B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCNEAOBATENbCKOM, TBOPYECKOM W JApPYrUxX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTM K pPa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBINIOJIHEHUN Y4e€OHBIX, [O3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3aHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMONOHUMAaHUIO
M B3aUMOIIOMOIIM B IIpoLecce OSTOM y4uyeOHOW NeATeIbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TMOBEJECHUWE W TMIOCTYNKA CBOUX TOBApHILIEH C TMO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKH M COCTABJISIOILME
OCHOBY JUIsl IOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aMMOCBS3SIX YEJIOBEKAa C
IIPUPOTHOMN CPENION, O POJIM XUMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO03HABATEJIbHBIE MOTHUBBI, HAIIPABJIECHHBIE HA MOJIYYEHUE HOBBIX 3HAHUM 1O
XUMUU, HEOOXOJUMBIC I OOBSICHEHHUS HaOJI0/IaeMbIX IMPOIECCOB U SIBJICHUM,
MO3HABATENbHON, MH(POPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHON



JUTEPATYpPOH, MOCTYMHHIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

MHTEpEeC K OOYYEHHIO M TO3HAHMIO, JIIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMO00pa30BaHHUIO, MPOEKTHOM M  HMCCIEI0BATEIbCKON
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH M YPOBHS OOy4YeHHS B
JlaJbHEHIIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbS:

OCO3HaHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
310pOBbIO, YCTAHOBKM Ha 3J0POBBbI 00pa3 *W3HH, OCO3HAHUE MOCIEICTBHUA U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aJTKOTr0Jisl, HAPKOTUKOB, KYPEHHUS]),
HEOOXOAMMOCTH COOJIIOJIEHHUS TMpaBuUi O€30MacHOCTM NpuU  OOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHUIO TTpodeccuii u Tpyia pa3InyHOro poja,
YBAXEHHE K TPYAy M pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0O XUMHHU, OCO3HAHHBIA BBHIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOJIOKEHUsT 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npoheCcCUOHATBHON JACSITEIIbHOCTU U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCS B MPOheCCUOHATBHOM CPEJIE;

6) 3K0J10rMYEeCKOro0 BOCIIUTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOe OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
U3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3zomacHOoro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
MpaBuJ1 0€30MacHOTO MOBEICHUS TTPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIIMX 310POBBIO U )KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, JJIs
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOIHON CPEIOr, ISl OBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYpPbhI, OCO3HAaHUSA TJIOOQIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW HUX PEIICHHS TOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIILJICHUs, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIIHLHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe wmeTanpeaMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsST MHUPOBO33PEHHUSI OOIIEHAy4YHBbIE TOHATHUS (3aKOH, Teopwus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, PIKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEAMETaxX W IMO3BOJISIOT Ha
OCHOBE 3HAHWM W3 ITUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE Y4eOHbIC JeHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUSI WCTOJIB30BaTh NPHUEMBI JIOTHUECKOTO MBINIJICHUSI TPU OCBOCHUU
3HAHWI: PacKPhIBATh CMBICT XMMHYECKUX TOHSITHH (BBIICISATH MX XapaKTEpPHBIC
NPU3HAKKM, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSIMH), KCIOJIB30BAThH
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
YCTaHABIWBATh MPUYNHHO-CIICJICTBEHHBIE CBS3W MEXKIYy OOBEKTaMH H3YYCHHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B TMPOIECCe IIO3HAHUS TOHATUS (MPEIMETHhIE U
MeTaIpeAMETHBIC), CHMBOJMYECKUAEC (3HAKOBBIE) MOJICIIH, HCIIOIh3YEMbIC B XUMHH,
peoOpa30BEIBATh MTUPOKO MPUMEHSIEMBIE B XUMHUH MOJICTBHBIC MPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHUH y4eOHO-TI03HABATENbHBIX 33J]1a4, C YUYETOM
ATUX MOJICNIBHBIX TPEJICTABICHUN BBISBISTH U XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHX BEIIECTB U XUMUYECKHUX PEaAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble uccienoBare/ibCKue JeUCTBUSL:

YMEHHUE HCIIOJIh30BaTh IOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAdeCTBE OCHOBBI ISl (POPMHUPOBAHUS THIIOTE3BI I10
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

MPUOOPETEHUE OIbITa IO TUIAHWUPOBAHUIO, OPTaHU3AMH W TIPOBEIICHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIoAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, UCCIICOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undgopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HHTEPIPETHPOBATH WHOOPMAITUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, TOJYIaeMYIO M3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHMHYECKOTO COJCP)KaHHs, CIPAaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIIECHWBATH IPOTHBOPCUUBYIO M
HEJI0OCTOBEPHYIO WH(OpMAIIHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbl U 3aMpOChl MPU MOHUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpPON aKTUBHOTO MCIIOIb30BAHUS PA3IMNYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popMamMu rpaduKu U UX KOMOUHALIMSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(OPMAILMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIOPTa Ha COCTOSIHHE OKPYXAloIIeW MPHPOIHOM
Cpepl.

KoMMyHnKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe eliCTBHUA:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajora W (WJIU) JUCKYCCHM) IIO
CyumiecTBy  oOCyxgaeMoll  TeMbl, (OpPMYyJIUpPOBATb  CBOM  MPENJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHsSI ~ TPEJACTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATEIHbHOM
ACSTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaxX; JelaTh IMPE3CHTAIUIO
pE3yJIbTaTOB BBIMOJHEHHUSI XUMUYECKOTO HKCIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHOH WM HWCCIIEOBATENbCKOM  NIEATENBHOCTH TPH  PEIICHUU
BO3HUKAIOIMIKX MpoOJIeM Ha OCHOBE y4y€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3uuii (o0cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPAWHAIUSI
COBMECTHBIX JEWCTBUW, OIpelnejeHre KpUTEpUeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOM pabOThI U Apyrue).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIbHO OMPEACNATh LEIH AeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeILHOCTD, BRIOMPATh HanbOosiee d(PPEeKTUBHBIC CITOCOOBI peleHUs YIeOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSITEIbHO COCTaBIATh MM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUM NPU BBINOJHEHUN 33JaHUN C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWW 00 M3ydyaeMBbIX OOBEKTaxX — BEIIECTBAX U PEaKIUsX,
OLICHHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOM IIeNid, yMEHHE
MCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIPeIjlaraéMble B YCIIOBUU 3aJaHUA.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTeIHHOTO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOW QeaepanbHONM padoyeil mporpamMMmon,
BBIJICIISIIOT: OCBOEHHBIE OOY4YalOIIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS M CIIOCOObI



NeUCTBUN, crnenupudeckue JUisi TPEAMETHOW o0macth  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpETalUH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCupuKaius peakiui: peaxiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKIuu
oOMeHa, AK30- U IHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOU Ah(EKT peakiiuu,
AIpO aToMa, AJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJspHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MAccoBasi JOJs BEHIECTBA
(porieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJb30BaTh XHUMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBJCHUS (POpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OINpENENsATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEAUHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAsT W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moyioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHHUS MacCChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHUs, KOTOPhICE HMEIOTCS B
tabnuie «llepuonuueckass cuctemMa Xumudeckux isnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, o0IIee YUCIO JICKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPIKIasi ONKMCAHUE IPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTU TMPOTEKAHUS XUMUYECKHX [MPEBpalleHUl B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MAacCChI
BEILIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMeHTa 10 (GopmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMHUUYECKOU PEaKIIUu;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 0000IlEeHHE, CUCTEMAaTHU3allulo, KiacCU(UKAIUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YYCHHUS CBOKCTB
BEIIECTB M XHMHUYECKHUX PpEaKIUH, eCTECTBEHHO-HAYyYHbIE METObI
MO3HAHUA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa U KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TOMOIIBI0 HHANKATOPOB
(;makmyc, henondTarenH, METUIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKUX IIOHATHUH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJIIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaKlus, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pPACTBOpP,  AJNEKTPOJUTHI,
HEDJICKTPOJIUTBI, JICKTPOJIMTUYECKAsT IUCCOLMALMA, PEAKLUUA HOHHOIO
oOMeHa, KaTalu3atop, XUMHYECKOE paBHOBecHe, oOpaTHUMble U



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE UM  BOCCTAaHOBIICHHE,
aloTponus, aMmGpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBaJCHTHAsl, MOHHA,
MeTaJuInuecKas), KpUCTATMYecKas pemieéTka, KOppo3us METaslioB,
CIUIaBBbl, CKOPOCTb XUMHYECKOM PEaKUWW, NPeIesbHO JI0IMyCTHMas
xoHuenTpanus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISl COCTaBieHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OIPEIENSATh BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSX pa3JIMYHOIO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAeNnEHHOMY KJIacCy COEIMHEHHWA 1o (opmyiaM, BUA XHUMHUYECKOU
CB3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COEMHEHMSIX, 3apsA]l UOHA MO0 XUMHUYECKON (popmyre, XxapakTrep cpenbl B
BOJHBIX PaCTBOPAX HEOPraHWYECKHUX COCAMHEHMM, THI KPUCTALINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBATh W XapaKTEPHU30BaTh
Tabnnunyo ¢opmy Ileproanueckoil cHUCTeMbl XUMHUYECKUX AJIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHAs mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME TMEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIIOBBIMM  XApPAaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB M 3apsij sApa, o0OIIee 4YHUCIO DIEKTPOHOB U
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAUHEHUUN B
Ipesesax MajblX IEPUOIOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHWYECKUE BEUIECTBA,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMIME W CHEIU(PUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMHCAHUE
OpUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTHYECKOM JHCCOLUMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMHUYECKHX TPEBPAIICHUNA B Pa3IWYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISSPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0JaTh  MpaBWja  MOJb30BAHHUS ~ XMMHYECKOM  HOCYIoMl M
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpallleHUsT C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MyTEM XJIOPHI-, OPOMH/I-,
nonu-, KapoOonart-, ocdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIWE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIBHON NEATCILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYEHUS] CBOWMCTB BEILIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBICE METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIEPUMEHT (pealbHbIN W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB u JJeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIe IMpakTHueckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoTsbI
Paznen 1. [lepBoHayajibHble XUMHYECKHE MOHATHSA
XuMmust — BaxkHas 001acTh

L1 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

) MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837¢

YejoBeKa

12 BemecTBa 1 xumMmuueckue 15 | bubmnoreka LIOK

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

Hroro no pazneny 20

Pa3neu 2. Baxneilue npeacTaBuTe M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka LIOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonstue o kucimorax 2 1 bubnnorexa [IOK

' ¥ COIISIX https://m.edsoo.ru/7f41837¢
3 Boga. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nmuoreka [IOK

' OCHOBAHMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 | 1 bubmuoteka [IOK

' HEOPraHWYECKUX COCTUHEHUM https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 30

Pazpnen 3. [lepuoanyecknii 3axon u [lepnoanyeckas cucrema xumnueckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cuctema

Bu6mmoreka [IOK

3.1 7
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XuMHUecKas CBA3b. BuG 110K
noImoTeKa
32 - 8
OxucauTenLHOo https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIC PEAKIIUU
bubmuorexa [JOK
14 15
TOTO O pasacty https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemsi 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KVIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BemecTBO M XMMHYeCKHE PeaAKIIUHA
L1 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3JIeNIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nunoreka [IOK
' peakimii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 2 1 bubnunoreka [IOK
) XUMHYECKUE PEAKIINU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTaibl M MX cOeIUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 bubnnorexa [IOK
’ anemeHTOB VIIA-rpymiel. ["anoreHs: https://m.edsoo.ru/7f41a636
OO1m1ast xapaKTepUCTHKAa XUMHUYECKHX
2.2 anemeHToB VIA-rpynnel. Cepa u eé 6 brommorexa LIOK
' PYIIBL 2-Cp https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast XapaKTepUCTHKA XUMHUYECKHX
23 as1eMeHTOB VA-rpynisl. A30T, pochop u ux 7 bubmmorexa LOK
' Py ) ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast xapaKTepUCTHKA XUMHUYECKHX
24 anemeHToB I[IVA-rpynmel. Yriepoa u 8 1 2 bubmmorexa LOK
' N Py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazaeny 25



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

Pazpen 3. MeTaJsIbI M MX COeIMHEHUS

bu6mmoreka [IOK
3.1 06 % 4
HIHE CBORCTBA METAIIOB hitps://m.edsoo.ru/7f412636
3.2 Baxueiiniine MeTamibl 1 UX COSIUHEHUS 16 ngﬁ;ﬁfj;gﬂolgf 412636
Hroro no pazaeny 20
Paznen 4. XuMus u okpy:kamoias cpena
4.1 BermiecTBa 1 MaTepuaibl B )KU3HU YETIOBEKA 3 Bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 Bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosan4yecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThbI
pecypcbl
1 [Ipeamer xumun. Posib XuUMUU B )KU3HU 1 bubnnorexa [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOAX IMO3HAHUS B XUMUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padota Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUN U TIPUEMBI | bubmmoreka [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecH. CriocoObl | bu6mmoteka IIOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padota Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 bubmmorexa [OK
A N p P https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN )»
but6mmoreka [JOK
6 A 1
TOMBT H MOTICKYIET https://m.edsoo.ru/ff0d2a6¢
. XHUMUYECKHUE JIEMEHTHI. 3HaKH | bubnuorexa [JOK
(CUMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 clO)KHBIE BellleCTBa 1 bubmorexa [IOK
p H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmmorexa [OK

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

3aKOH OCTOSIHCTBA COCTaBa BCIICCTB.

bub6mmoteka [IOK

X .B
10 HMHeCKas opmysia. BaneHTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENBbHAs aTOMHAs Macca. bubmmoreka [IOK
OTHOCHUTENBbHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBasi 10J1s1 XMUMHUYECKOTO bubnuoreka [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 Komnunuectro Bemniectra. Moib. bubnuoreka [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 Pu3nyuecKre 1 XUMUYECKUE SIBJICHUSI. bubmmoreka [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy 1 ycnoBusi MPOTEKAHUS bubmmoreka [JOK
XUMHUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsSI MAaCChI BEIIECTB. bubmuoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus komuecTBa, Macchl
17 BEIIECTBA 10 YPABHEHUSIM XUMUYECKHUX brbsmorexa HOK
. . yp https://m.edso0.ru/ff0d5708
peaxkuui
Kiaccudukanms XuMm4eckux peakuui
18 (coe I/IH(I;HI/ISIH a3JI0KEHUS e bubmorexa LIOK
a P ’ https://m.edsoo.ruw/f0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O606ylI eHHue U bubmorexa [OK
1 AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allis 3HAaHUH
20 KonTponbnas padota Nel o reme bubmuorexa [LIOK
«BellecTBa 1 XUMHUYECKUE PEAKLIMH https://m.edsoo.ru/ff0d4290
)1 Bo3snyx — cmech raszos. Cocras bubmmorexa IIOK

Bo3ayxa. Kucinopoa — snemMeHt u

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

IIPOCTOC BEUICCTBO. O3oH

duznueckre 1 XUMHUUECKHUE CBOUCTBA

bu6mmoteka IIOK

22
KHCII0pOAA (PeaKiH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoObI ToJTydeHusl KUCIOpoia B
i P bubnnorexa [JOK
23 1ab0paTopuu U MPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHnune kucnopoaa
TemnoBoit 3 pext xummueckon
24 peaKkIuu, MOHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHIX
TomuBo (HedTh, yroJib U METaH).
25 3ar ;13H61§He(11;03 yra CIIOCOOBI gro bubmorexa HOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILICHHS
[IpakTuueckas paborta Ne 3 o teme
26 «l?lon €HUue U 5061/1 aHue KUCIopo/ia brbmmorexa HOK
yi . p poad, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — sieMeHT U mpocroe bubnnorexa [IOK
BelecTso. Haxoxxaenue B npupoe https://m.edsoo.ru/ff0d4dd0
)% du3nYecKre 1 XUMUICCKHIE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmnorexka [IOK
29 ITo € 0 KHCIJIOTaxX U CO.
TUTTHE O HEJOTAX 1 COIIX https://m.edsoo.ny/f0d50d2
30 Crioco0sI moTydeHus BOJAOPO/Ia B bubnuoteka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 mo Teme
P P bubmuorexa [JOK
31 «ITomydenne u cobupanue BoI0po/Ia,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42



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
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MomnsipHblii 00bEM Ta30B. 3aKOH

bub6mmoteka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Boruncnenus o6b€Ma, KolnyecTBa
bu6mmoreka [IOK
33 BEILECTBA 'a3a 10 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA UM 00BbEMY
Beruncnenus 006EMOB ra3oB 1O
34 ABHEHUIO PEAKIIMHM Ha OCHOBE 3aKOHA bubmmorexa LIOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Tra30B
15 DOU3nYECKUe U XUMHUYECKUE CBOMCTBA bubmuoreka [JOK
BOJbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [loastue 06 bubnuoreka [IOK
WHAUKATOpAX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopureinb. HachieHHbie
37 Y HEHACBIIIEHHBIE pacTBOPBL. MaccoBast brbsmorexa HOK
n pacTBopaL https://m.edso0.ru/f0d5b40
JI0JIs BEILIECTBA B pacTBOPE
IIpakTruyeckas pabora Ne 5 mo Teme
18 «IIpurorosiieHHE PaCTBOPOB C bubnnorexa [IOK
OonpeaeIEHHON MacCOBOM JOJIEeH https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BEMIECTBAY»
19 KontponsHas padora Ne2 o teme bu6mmoreka [IOK
«Kucnopoa. Bonmopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, Ki1acCu(puKaIms, bubnuoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XMMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmrorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUS: COCTaB, KIIaCCHPUKAIHS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XMuMHUYECKUE CBOMCTBA

bub6mmoteka [IOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue U XUMHYECKUE CBOMCTBA bubnuorexa [IOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIaTypa,
46 CHOCO((SBI: o )GHI/H[ XI/IMI/I‘{ZSKI/IG bubmorexa HOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbota Ne 6. Pemienue
47 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubmmoreka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
43 I'eneTnyeckas cBsA3b MEXKAY KilacCaMu bubnnorexa [IOK
HEOPraHWYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmotexka IIOK
49 O06001enre U cucTeMaTU3alus 3HaHUI
- . https://m.edsoo.ru/00ad9cb2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUECKHUX bubmmorexa [OK
. P https://m.edsoo.ru/00ad9%¢1a
COCTTMHEHUI
[lepBble mONBITKH Ki1accuUKAITII
51 XI/II\I?II/I‘{CCKI/IX 3JIEMEHTOB l(?}OH;IITlI/Ie 0 bubmmorexa LIOK
) https://m.eds0o.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Tepuonuueckuii 3aKOH U
but6mmoreka [JOK
52 [Tepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00adas52¢c
anemenToB 1. 1. MenaeneeBa
bu6mmoreka [IOK
53 [Tepuopl, rpymibl, HOATPYIIIBI nommoreka [

https://m.edsoo.ru/00adas52¢
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Crpoenue aromoB. CocTaB aTOMHBIX

bub6mmoteka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue 371eKTPOHHBIX 000JI04eK
55 aToOMOB 3JiIeMeHTOB [leprnoanueckoi bubmorexa HOK
https://m.edsoo.ru/00ada6be
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO0 €ro MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa s
57 pa3BuTUA HAyKu U npaktuku. /. 1. bubnuorexa [LIOK
MenaeneeB — y4€HbIN, IEAAror U https://m.edsoo.ru/00ada96e
rpaXxJIaHUH
58 DNeKTPOOTPUIIATETFHOCTH AaTOMOB bubnmnoreka [IOK
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmotexa [IOK
>9 MonHas xumueckas cssp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMudeckas bubmuoreka [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHas XuMU4ecKast bu6mmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnunoreka [IOK
62 (reneis OKHCIeHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC bubnuoteka [IOK
peakunu https://m.edsoo.ru/00adb076
64 OkucIuTenu U BOCCTAaHOBUTENHU brbmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTponbras padorta Ned o teme bubnmoreka [IOK
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«CTpOCHI/IC aromMa. XMMHAYECKasl CBI3h)

https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O6001meHme 1 | bu6mmoteka [LIOK
CHCTeMaTHu3alus 3HaHUI https://m.edsoo.ru/00adb33c
7 PezepHublii ypok. O6001meHe 1 | bubnuorexa [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE 1 | bubmmoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KVIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kourpoabubie | IIpakTnyeckue
n/n Bcero H3yuYeHHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
[lepuonnueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bu6nunoreka [IOK
XUMHYECKUX 3j1eMeHToB . 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKHX JJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6bb
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus n HoMeHk1arypa 1 bubnuoreka LIOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBA3U U TUIIHI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «[loBTOpEHUeE u yrinyOiaeHue 3HaHUM 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 kiacca

6 Krnaccudukanus XuMuaeckux | bu6mmoreka LIOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOM

Bbu6nmuoreka [IOK
7 peakuuu. [ToHSITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.
Bbubnmuoreka [JOK
8 ®aKTOpBbl, BIUSIOIIAE HA CKOPOCTh 1

XHUMHYCCKOMU PEAKIMHA U ITOJIOKCHHUEC

https://m.edsoo.ru/00adc28¢
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XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAaHOBHUTCIIHLHEIC

Bu6mmoreka [JOK

9
peakunu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
p P Bu6mmoreka [JOK
10 nucconuanuu. CUILHBIE U ClIa0bIe
https://m.edsoo.ru/00adcd68
AJEKTPOJIUTHI
11 Hounrie ypaBHEHUS peaKIINN bubmorexa LOK
yp peaxtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBaHUI B CBETE IPEICTABICHUN bubmorexa HOK
pea https://m.edso0.ru/00add5d8
00 DJIEKTPOJUTHYCCKOMN TUCCOIHAIINN
XHUMHYECKHE CBOIICTBA COJIEH B CBETE
13 IPENCTABIEHUNA 00 bubmiorexa HOK
e . https://m.edsoo.ru/00add8b2
3IEKTPOJIUTUYECKON TUCCOLMALINN
14 Iloustue o ruaponnse conen bubmorexa [OK
P https://m.edsoo.ru/00add9d4
15 O06o001meHre B cuCTeMaTH3 IS bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Pernrenne >xcnepuMeHTAITBHBIX bubmiorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy»
KonTponbnas padota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIUAIIAS bubmorexa [IOK
p a HHALHA. https://m.edsoo.ru/00addec0
XHWMHYECKHUE PEAKIIUU B PACTBOPAX»
OO6m1ast xapaKTepUCTHUKA TAJIOTEHOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEDE bubmorexa [OK
p P https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBogopon. ColisiHast KUCIIOTA, bubnmoreka [IOK



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

XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,
MIPUMECHCHHE

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

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITomydaeHne CONSTHON KUCIOTEHI,
YHACHHE C0717 https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIUil, €CIIN OJUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B H30BITKE
” OO01mas XxapaKTeprCTHKA YIIEMEHTOB bu6nuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
” Haxoxnenue cepbl 1 €€ coeIMHEeHUI bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoiopo/1, CTpOEHHUE, bubnmnoreka [IOK
¢u3nyeckre u XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHasi KHCIIOTA,
25 (bu3nyecKre U XUMHUYECKHE CBOWCTBA bubmmorexa [IOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKluu, JeKalllue B
OCHOBE TPOMBIIIJIEHHOTO CIoco0a
%6 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [HOK
XUMUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Kalolllel cpeibl COeTUHEHUSIMU
cephl
7 Brruucnenue MmaccoBo 10J1M BBIXOJ1a bu6mmoreka [IOK
MPOJIYKTa PEAKIINH https://m.edsoo.ru/00adec8a
28 OO01mas xapaKTeprCcTUKA HIIEMEHTOB bubnmoreka [IOK
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/00adeea6

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XMMHYECKHUE CBOMCTBA, ITOJyYCHUE U
https://m.edsoo.ru/00adf004
[IpUMEHEHHE
[IpakTuueckas padbora Ne 3 o teme
30 «ITonydeHne aMmmMuaka, U3y4eHHE ero bubmmorexa [IOK
~ yH » 3V https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHAas KHCIIOTa, €€ PU3NICCKUE U bu6nuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHUS B Ka4Y€CTBE MUHEPATbHBIX

32 no0peunii. XuMuueckoe bubmmorexa [OK
yRoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta
Docpop. Oxenpn pochopa (V) n

33 (poc:ll))o pHaH KI/ICJ‘I?))Ta (I()bl/il/lflec):l(l/le u Brbmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonb3oBanue GocaToB B

4 Ka4yecTBE MUHEPAJIbHBIX YJI00pEHUi. bubnnorexa [HOK
3arpsi3HEeHUE NPUPOJIHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacupocTpaHeHuUE B

35 pu I())z[e (I;)mnltj{ec;l)/le U XUMHUYECKHE Buommorexa LIOK

P P ’ https://m.edsoo.ru/00adfd9¢
CBOMCTBa
16 Oxcupsl yriiepoaa, ux Gu3ndeckue u bubnnorexa [HOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
CBsI3aHHBIE ¢ OKcHIoM yriepoza (IV)

37 VYronbHasg KucaoTa v €€ o bubmorexa [OK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o reme

18 "[TonyueHue yriaekucioro rasa. bubnmoreka [IOK
KadectBenHas peakius Ha KapOoHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpraHMYECKUX BEIIECTBaX KakK O bubmmorexa [IOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coenuHeHus
https://m.edsoo.ru/00ae080a
[IpaxTuueckas padota Ne 5. Pemienue

A1 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnunoreka [IOK
«BaxHeinme HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COEZTUHEHUSI
KonTponbnas padota Ne3 o reme

42 «BakHenme HeMeTauIbl U UX buomorexa [OK

https://m.edsoo.ru/00aec0el18
COCTTUHEHHUSI
OO01as xapaKTepUCTUKA XUMHUIECKHIX
3JIEMEHTOB — METAILJIOB.

43 MeTtanauueckas CBSI3b U bu6mmorexa [IOK
METAJUTNYECKasi KPUCTALTHYECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJIOB
XUMUYECKHE CBOMCTBA METAJLJIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH PSIT

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuraBel. BerauciieHus no

45 aBHEHHUSIM XUMUYECKUX PEaAKIUU bubmorexa LOK
yp peaKiy, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPKUT
MIPUMECH
46 ITonsATHE O KOPPO3UHM METAIIOB bubmotexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6mmoteka [IOK
47 eJIo € MeTall
Ienounpie MeTaLb! https://m.edsoo.ru/00ac14b2
43 Oxcuabl ¥ THAPOKCUIBI HATPUS U bubnunoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHbIE METAIIIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiinime coefJMHEHUS KaIbIU bubmmorexa [IOK
A A https://m.edsoo.ru/00ael5e8
51 O00011IeHEe U CHCTEMAaTH3alIH
3HAHWI
5 JKEcTKoCTh BOABI U CITOCOOEI €& bu6nmmoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "YXécTKkoCTh BOJIBI U METOBI €€ bubmorexa LHOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
Bbu6nmuoreka [IOK
54 AJIOMUHUNA
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOWCTBA OKCHJIA U bu6mmoreka LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keeso noaunoreka 11O

https://m.edsoo.ru/00ae1d86
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OKCI/I,I[BI, THAPOKCUABI K COJIN KEJI€3a

bu6mmoreka [IOK

37 (IT) u »xene3a (I1I) https://m.edsoo.ru/00ae35¢6
58 O606nvleHI/Ie U CUCTEMAaTU3aIHs
3HAHUU
[IpakTuueckas padbora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HOK
«BaxHeinnme MeTabl U UX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKITUH, €CITH OJNH U3
60 peareHToB J1aH B U30BITKE UITU bu6nunoreka [IOK
COZEPKUT NpuMecu. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa ITPOJTYKTa
peaxkuuu
61 O606HvleHHe M CUCTEMATHU3aLHsA
3HAHUU
KontponbHas padora Ne4 o teme
62 «BaxHenme MeTauibl 1 UX
COEZTUHEHUSI
63 Bemecrsa u marepuansl B bu6mmoreka [IOK
IOBCEHEBHOW KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYecKoe 3arpsi3HeHNE bu6mmoreka LIOK
OKpY>KaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bu6mmoreka LIOK
AKOJIOTHYECKUX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6061IeHNE 1 bu6mmoreka LIOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE U bubnmoreka [IOK
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cucremMarusanua 3HAaHUH

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

68 PezepHblil ypok. O6001meHe 1

cucTeMaTu3anusd 3HaHUU

Bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1. 'a6puensu O.C., OctpoymoB WU.I'., CnagkoB C.A. Xumus 8 kiacc .
basosblit yposens / [IpocBemienue
2. l'abpuensa O.C., Octpoymos WN.T'., CnankoB C.A. Xumus 9 knacc.

bazoBbiii ypoBens / [IpocBerienue

METOIUYECKHUE MATEPUAJIbI JISA YUUTEJIA
1. I'abpuensu O.C., Octpoymos N.T'., Cnagkos C.A. Xumus 8 - 9 kiacc .
bazoBrlii ypoBens / [Ipocsenienne. MeToandeckue peKOMEHIANU |

MOYpPOYHbIE Pa3pabOTKH.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI M1 PECYPCbI CETU
HNHTEPHET

https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
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