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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMHM TPETOoJaBaHusl yd4eOHOTO TMpeaMeTa «XHUMHS» B
oOpasoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouIuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4eHHUs PEAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbLHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3[paBOOXPaHEHUS.

N3ydyenue xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JESTENBHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHnro. CopeprkaHue CKIIAJIbIBACTCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
MOCJIEIOBATEIBHOTO Pa3BUTHUSL 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeICTaBlIeHUA 00 3IEKTPOJUTHYECKOM UCCOLMAlMU BELIECTB B
pacTBopax.

Teopernueckne 3HAHUS PacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJHSS (PYHKIIMU OOBSICHEHUS! U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOr0 MPUMEHEHHS M TIOJyYECHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yueHune XMMUU MPOUCXOAUT C NPHUBJICUYEHUEM 3HAHUU W3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HAyKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHii, B
GbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON M y4eOHO-UCCIIEIOBATENBCKOM IE€ITETbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTECIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY NPUHSITHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOE MPUOOIIECHUE
OOyJarommxcss K CaMOCTOSTEIBLHOW TO3HABATEIBLHON JEATEILHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTBITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS W CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JCSITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW ©  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOMIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUN TTPOOJIEM B MIOBCETHEBHOMN KU3HH U TPYAOBOU
NEeSTEeITbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYIOBOM JAESATEIBHOCTA B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPY’KAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIaTbHEHIIIETO
oOy4eHus.

OO11ee 9ncio YacoB, OTBEACHHBIX IS M3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmiero oOpazoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COAEPKAHUE OBYUYEHUSA



8 KUIACC

IlepBoHayajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUU B KU3HMU YelOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATperaTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE dieMeHThl. CHMBOJIBI XUMUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10JII XUMHUYECKOTO JIEMEHTa B COSMHECHHH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckne U XUMUYECKUE SBICHUS. XUMUYECKash peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHS MAacCChl BEIIECTB. XMMHUYECKue ypaBHeHHs. Knaccubukanms
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW IMOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus ¢ J1abopaTopHbBIM O00OPYAOBAHUEM, U3YUEHUE U ONUCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJEHUE
¢uznyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTOMN) SBIICHUH, HAOM0OIeHUE 1
ONKMCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILUIALNSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHON
COnmM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUA  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHME MOJENEH MOJIEKYI
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sIeMeHT U mpocToe
BemecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHusi). Oxcunmpl. [lpumenenune xucimopoma. CrocoOb
NOJly4YeHHUsI KUCJIOopoJa B JIabopaTOpuu M MpOMbIIUIEeHHOCTH. KpyroBopor
Kucnoposa B ipupojie. O30H — alyIoTpoIHas MOIU(UKAINAS KHCIOPO/Ia.



TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHue
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKHM YPaBHCHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ ¥ B KU3HU 4esoBeKa. KpyroBopor Boabl B mpUpOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknarypa oxcuyoB. Dusnueckue M XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkinarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKEe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTraHMYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (moxkapa), 03HaKOMJICHHE C 00pa31laMH OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4Ye€HHE, COOMpaHHE, pACIO3HABAHME M U3YYEHUE CBOWMCTB
BOZIOpo/ia (TOpeHHe), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUICOMATEPUATIORB), HAOIIOACHUE 00Pa3II0B BEIIECTB KOJIMUYESCTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO MCIIOJb30BaHUE BHUJEOMATEPUATIOB), HCCIIEAOBAaHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopom cepHON KUCIOTBI, KACIOT C METANIAMU, PEaKIUi
HEUTpaNIU3alMU, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljla IPYyTrUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(OTEepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas popmsi [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIIbL.
OU3NYECKUN CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnyeckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUSA: HAYYHBIA (DaKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepronnuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUHM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECCKIE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [lonstue 0 xumnueckom paBHoBecun. DakTophl,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCIOJb30BAaHHEM  METOJIa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha NOHBI. [IoHsATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHS  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHHE  BJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl u MX coeiNHEeHUS

OO6mrast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTaJUlaMM, HEMeTajlaMu, Iuejaouyamu). XiopoBojopoa. CoisiHas KHCIOTa,
XMMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CtpoeHue u (U3MYECKUEe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUYECKHE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOc00a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CoJMM CepHOM KHUCIIOTHI, KayeCTBEHHas peaklus Ha Cyib(haT-HuoH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaIEHHUS.



OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKHUE CBOMCTBA, MpUuMeHeHHe. KauecTBeHHas peakiiys Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pochopa, guzndeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kuciora, Gu3nuecKue U XMMHUYECKUE CBOWMCTBA, IMOJYYCHHE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUe B IpHUPOAE, (PU3NUECKHe U XUMUYECKUE CBOMCTBA. AJICOpOLHS.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKUE CBOWMCTBA, [EWCTBME HA JKUBBIE OPraHU3Mbl, I[IOJy4YEHUE U
IpUMEHEHHE. DKOJIOTHYecKue Npo0iieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHHWS KJIMMaTa, MapHUKOBBIN 3¢ dekt. YronpHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHavaNIbHBIE TTOHATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUM.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJyYEHHE H
npuMmeHenue. CoequHeHus: KpeMHUs B ipupoje. O0miue npeactaBieHus 00 oKCuae
kpemuus (1V) u xpemuueBoit kuciore. CUITUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTENbHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOINE (PU3NUECKHE W XUMHUYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca O0YTIIMBaHUs caxapa MoJ IeUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEpUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dochaT-MOH W H3yYEHHE TNPHU3HAKOB MX NPOTEKaHUs, B3aUMOJEICTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTUBOTa3a, IIOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW HPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHeulne HeMeTaibl U X
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHuss aToMoB. CTpOEHHE METAILUIOB. MeTamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. Cruiassl (CTalb, YyT'yH, JIOPaTIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[lenounble MeTambl: nonokeHue B [leproanueckoil cUCTEME XUMUYECKUX
anemeHToB . . MenneneeBa, CTpoeHHME MX aTOMOB, HAXOXJIECHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepnoanueckoiut cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJ€HHUE B Ipupojie. Pu3nuecKue 1 XMMUYECKUE CBOIICTBA MarHus 1



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupone. PU3nUecKue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aTroMa, HaxXOXAeHuWe B mnpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcuibl, TMAPOKCH bl U comu xenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHUS, KaJIBIUS, AIFOMUHUS, IIMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TMIPOKCH/Ia AITFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbl U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas IOomycThUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemeHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 WCIIONb30BAaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTecTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusi, MEpUOANUYHOCTb, HAOIIOECHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEeKYa, AIEKTPUUIECKUIN 3apsi, MIPOBOHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTTHIIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAIMA W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABMIIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW [EATETbHOCTH TPH BBHITOJHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOII!
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE
Y TNOCTYIKH CBOMX TOBAapUUIEH C IO3UMLHUHM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTAaBIISIOLINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAlPABJIICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOil, MOOCTYMHBIMH TEXHHUUYECKHUMH CpeACTBAaMH HHGPOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJNIIOJIEHUSI TMpaBuUi OE30MACHOCTH TMpH  OOpallleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii U Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
OPUMEHEHUsT  NPEJIMETHBIX 3HAaHUM 1O  XHMHH, OCO3HAHHBIM  BBIOOp
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11ETIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KaK HCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yYEHUU XUMHH, AJIs
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsI, TIPUHLIMII,
rumnore3a, (QaxkT, CHUCTEeMa, IMpPOLEecC, OSKCIHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPhIE 0OECTeUnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINK XUMHUYCCKHUX BEIIECTB W XUMHUYECKHX PEAKITUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSITH B TIpPOIECCe TMO3HAHWS TOHATUS (NIPEIMETHbIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEW IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, ONPEACICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaiibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CHTYAITUsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® DpACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKUX NOHSATHH: aTOM, MOJIEKYJIA,
XAMHUYECKUN JJIEMEHT, MPOCTOE BENIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiunmy,
SJIpO aToMa, dJIEKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTalIb, paInyC aTOMa,
XAMHWYECKasi CBA3b, MOJISIPHAA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, MOHHAS
CBSI3b, WMOH, KATHMOH, AaHWOH, PAacTBOP, MaccoBas [JOJs BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSTh 3TU NOHATHUA MPU ONMMCAHUY BEUIECTB U UX MPEBPALLICHHI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OIpeeisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMUSX,
CTENCHb  OKWUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaTh cMbicn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMMOHUMAHUE MNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B llepronndeckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepuszoBaTh TabaumuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMMHMYECKHUX DJJEMEHTOB: pa3jauyaTb TMOHATUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemernToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIMPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHUYECKHUE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE PUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

® [IPOTrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TMPEBPALIECHUNA B
Pa3INYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACYETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

® [IPUMEHSATH OCHOBHBIE ONEPALIUN MBICIIUTEIBLHOMN IEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEUIECTB M XUMUYECKUX pEaKUud, €CTECTBEHHO-HAYyYHbIE METO/IbI
NO3HAaHUA — HAOJIIOICHHE, W3MEpPEHHE, MOJECIHPOBAHUE, SKCHEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

® CJIe/I0BATh MPABWIIAM MOJIB30BAHMS XUMUYECKOM TOCYI01 1 1a00paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PAcClO3HABAHUIO PACTBOPOB WLICIOYEH U
KHUCIIOT C TIOMOIIIbIO UHIUKATOPOB (JaKMYyC, (eHON(PTAICUH, METUIOPAHK
U ApyTHE).

K xoHIy 00yueHus B 9 Kj1acce npeIMETHBIE PE3yNIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaAIOIIUXCS YMEHHIA:

® pacKphIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TOHSATHH: XUMHYECKUI
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKiusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAsT TUCCOLMALUS, PEaKIUd HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHaA, VMOHHaA,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYCTUMAas KOHLIEHTPALUS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHITUUA U
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCQUMHEHUAX PpAa3JIMYHOIO COCTaBa, IPUHAIJICKHOCTh BEUIECTB K
ONMpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPAx HEOPraHUYECKUX COCAUHEHUU, TUIl KPUCTAINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE. ONHUCHIBATH U XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XHUMHUYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0Ilee 4YUCIO DJJIEKTPOHOB M paclpesesieHue HuX Io
AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOWCTB JJIEMEHTOB M MX COCAMHEHUHN B Ipeleax MaJlbIX IEPUOJOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BELIECTB, IOATBEPXKIAsi OINUCAHUE
MpUMEPaAMU MOJIEKYJISIPHBIX U HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBJISITb YPABHEHUS DJICKTPOJUTUYECKOM JHUCCOLMAUMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIONMNX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHYECKMX IPEBpaIlleHud B Pa3IuYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO JJeMeHTa 1o (GopMyse COCIUHCHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOM peaKInu;

co0JIro1aTh IpaBUJiia MOJIH30BAHUS XMMUYECKOM IMOCYA0M B 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIEeCTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkucliioro rasa);

MIPOBOJAMUTH PEAKIIMHU, TTOATBEPKTAIOIINE KaueCTBEHHBIN COCTaB pa3IMIHBIX
BEILIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3alINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakmuii, eCTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBo 4acos
Ne HaumeHoBaHue pa3ie/ioB JJeKTpPOHHBbIE (IU(PPOBHIE)
KonTpoJsbHbie IIpakTHyeckune
n/n U TeM IpPorpaMMbl Bceero oOpa3oBaresibHbIE PeCypPChI
padoThI padoThI
Paznea 1. IlepBoHayajibHbIe XMMUYECKHE MOHATHS
bu6mmoreka [JOK
XuMust — BakHas 00J1aCTh https://m.edsoo.ru/7f41837¢c
eCTECTBO3HAHMS U https://do2.rcokoit.ru/
1.1 o 3) 2 Enunas cets nudpoBbIx
MPAKTUYECKOU
O6pa3OBaTeHLHLIX pecprOB.
ACATCIBHOCTH TCIOBCKA http://school-collection.edu.ru/
IMopran resh.edu.ru
bubmoteka [IOK
https://m.edsoo.ru/7f41837c
BelecTsa ¥ XUMUYECKHE https://do2.rcokoit.ru/
1.2 15 1 Enunas cets nudpoBbix
peaKuumn
00pa30BaTeNbHbIX PECYPCOB.
http://school-collection.edu.ru/
[Mopran resh.edu.ru
Wroro no pazneny 20

Pa3znen 2. BaxkHeiimue npeacraBuTe/id Heopra

HHYCCKHUX BEIIECCTB

2.1

Bosnyx. Kucnopon.
[TonsTre 06 oxcuaax

bu6morexa IJOK
https://m.edsoo.ru/7f41837c

https://do2.rcokoit.ru/
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https://m.edsoo.ru/7f41837c
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
https://do2.rcokoit.ru/

Enunas cets nudpoBbix
00paszoBaTebHBIX PECYPCOB.
http://school-collection.edu.ru/
ITopran resh.edu.ru

2.2

Bonopoa. Ilonstue o
KHUCJIOTaX U COJISIX

bu6moreka [JOK

https://m.edsoo.ru/7f41837c
https://do2.rcokoit.ru/
Enunas cets nudpoBbIx

00pa3oBaTeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
Iopran resh.edu.ru

2.3

2.4

Bopa. PactBopsl. [lonsitue
00 OCHOBaHUIX

OCHOBHBIE KJIACChI
HEOPTaHUYECKUX
COCIUHCHUM

Hroro no pazneny

11

30

bubmoteka [IOK

https://m.edsoo.ru/7f41837c
https://do2.rcokoit.ru/
Enunas cets nugpoBbIx

00pa3zoBaTeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
[Mopran resh.edu.ru
bu6mmoreka [JOK

https://m.edsoo.ru/7f41837c
https://do2.rcokoit.ru/
Enunas cets nudpoBbIx

00pa30oBaTeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
[Moptan resh.edu.ru

Paznen 3. Ilepuoanuecknii 3akoH u [lepuoanyeckas cucrema xumudeckux 3jeMeHToB /. U. MenaeseeBa. Ctpoenne

aToMOB. XMMH4ecKasi CBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/

3.1

[lepunoauueckuii 3aK0H U
ITepunoanyeckas cucteMa
XUMHYECKHUX 3J1eMEHTOB /1.
U. MenneneeBa. CtpoeHue
aToma

bu6moreka [JOK

https://m.edso0.ru/7f41837c
https://do2.rcokoit.ru/

Enunas cets nudpoBbix
00pa3oBaTebHBIX PECYPCOB.
http://school-collection.edu.ru/
[Mopraun resh.edu.ru

3.2

XHUMHYECKasl CBA3b.
OKuCIUTEIIHLHO-
BOCCTAaHOBHUTEIILHEIC
peaKuuu

bu6mmoreka [JOK

https://m.edso0.ru/7f41837¢c
https://do2.rcokoit.ru/

Enunas cets nudpoBbIx
O6pa3OBaTeHLHLIX pPeCypcCOB.
http://school-collection.edu.ru/
IMopran resh.edu.ru

Hroro o pazneny

PesepBHOE Bpems

15

bubmoteka [IOK

https://m.edsoo.ru/7f41837c
https://do2.rcokoit.ru/
Enunas cets nudpoBbix

00pa3zoBaTeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
[Mopran resh.edu.ru
bubmoteka [IOK

https://m.edsoo.ru/7f41837c
https://do2.rcokoit.ru/
Enunas cets nudpoBbIx

00pa3zoBaTeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
ITopran resh.edu.ru
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB

68 3) 3)
I10 ITIPOI'PAMME
HanmvenoBanue
Ne KonnuecTtBo OcHOBHBIE BUJIBI AEATEIBHOCTH
pAa3/ICIIOB U TEM Conepxanue oOydeHHs
n/m 4acoB 00y4aroImuxcs
y4eOHOTO MpeaMeTa
ITepBoHaYaIbHBIE XMMHYECKHE TOHATHS
1.1 | Xumus — BaxxHas 5 [Ipenmer xumun. Pons Xumun B KU3HA PackppIBaTh CMBICT H3y4aeMBbIX TOHATHH.
o0acTb YeNnoBEKA. XUMUS B CUCTEME HAYK. PackpbIBaTh poJib XUMUU B PUPOE
€CTECTBO3HAHUS Tena u BemecTa. PU3NYECKHE CBOWCTBA | U JKM3HHU YEJIOBEKA, €€ CBSI3b C IPYTUMU
Y MIPAKTHYECKOU BEILIECTB. ArperaTHOE COCTOSIHUE HayKaMHu.
NEATETbHOCTH BeecTB. [lonsTre 0 MeTONax MO3HaHUS | Pa3nmnuarh yucThIE BENIECTBA U CMECH;
4eJI0OBEKa B XUMHH. UUCTBIE BELIECTBA U CMECH. OJHOPOJHBIE U HEOAHOPOAHBIE CMECH.

CniocoOslI pa3esieHust CMeceil.
Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0MH,
C MpaBuIaMu pabOTHI B JTa0OpaTOPUU
U IpUeMaMH 00palleHus ¢
71a00paTOPHBIM 000PYTIOBAHUEM.
dusnveckue CBOKMCTBa 00pa3IOB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB
1 HEMETAJIJIOB.

Crnioco0sI pa3niesieHus cMeceit

Paznuyath puznyeckre 1 XUMUUYECKHE
SIBJICHMUSL.

CrnenoBath aqropuTMam UCTOIb30BAHUS
AKCIIEPUMEHTAJIbHBIX METOJIOB —
HAOJIOICHUS U DKCTIEPUMEHTA.
Habntonath 1 onuchiBaTh 0OBEKTHI

P MPOBEICHUU JIEMOHCTpaIUit

1 JJa0OPATOPHBIX OIBITOB MO U3YUYEHHUIO
(bU3UYEeCKUX CBOMCTB BEIIECTB, CIIOCOO0B
pa3aeIeHns CMECEU BEIIECTB.

[IpoBOIUTE XUMUYECKHAMN IKCTIEPUMEHT
25




(bunpTpOBaHUE, BHITIAPUBAHUE,
TUCTUIUIAINSL, XpoMaTorpadust).

IpU pa3esieHuH cMeceil (Ha mpumepe
OYKCTKH ITOBAPEHHOM COJIM) B XOJI€

26



Jlabopamopnvie onvimol.:

N3yyenue u onucanue Gu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuenue cnocoOoB pasjienieHus cmecei
(C TOMOIIIbIO MATHUTA).

Ilpakmuuecxue pabomoi:

Ne 1. IIpaBuna paboTsl B 1abopaTopun
Y IIPUEMBI 00palleHus ¢ J1adopaTOpHbIM
000pYyIOBaHUEM.

Ne 2. Paznenenne cmeceii (Ha mpuMepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpaKTHYeCKOi padboTsl No 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 U 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHus: ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPU BBITTOJIHEHUH TPAKTHUECKON

pabotsr Ne 1.

BricTpanBath pa3BepHyThle TUCHMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

U CIIPaBOYHBIX MaTEPHAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XUMHUU

1.2.

BemiectBa
U XUMUYECKHUE
peaKkuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOoB. [IpocTeie U CnoxkHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumnueckas hopmyna. BareHTHOCT
aTOMOB XMMUYECKUX JIEMEHTOB.
3aKOH OCTOSIHCTBA COCTABA BEIIECTB.
OTHOCUTENBbHAS. aTOMHAs Macca.
OTHOcHTENBbHAs MOJIEKYJISIPHAS Macca.
MaccoBas 107151 XMMHYECKOTO 3JIEMEHTA
B COCJIMHECHUH.

Onpenenars Npu3HaAKU XUMUYECKHUX
peakIui, yCJIOBUS UX MPOTEKAHUS.
OOBACHATH CYLITHOCTh (PU3HUUECKUX

U XUMUYECKHX SIBJICHUH C TOUKH 3PECHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHHUS.
KnaccudunmupoBaTs XuMHueCcKre
peakuuu (110 YUCIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEIIECTB).

CocraBnsatb hOpMYyITbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPEACIISITh
BaJICHTHOCTH MO (hopMyJiaM BEILIECTB.
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KomnuectBo BemectBa. Mouss. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YKClia CTPYKTYPHBIX €AMHUIL BEILIECTBRA.
Pacuetsl o ¢hopmynamMm XUMHYECKUX
COEIMHCHUU.

PuU3NYECKUE U XUMUYECKUE SIBIICHUS.
Xumudeckasi peakiys u ee Mpu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPAaBHEHUS.
Kinaccudukanusi XuMU4eCKUX peakiuit
(coemuHeHus, pa3ioKEeHUs, 3aMEeIIICHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OO0pa31bl BEeIEeCTB KOJTUYECTBOM 1 MOJIb.
duznueckue saBieHus (TJIaBJICHUE BOCKA,
TastHUE JIbJla, pACTUPAHHE caxapa

B CTYIKE, KUTIEHHUE U KOHACHCAIIUSI
BOJIbI).

XUMUYECKHE ABICHUS (TOPEHUE CBEYH,
MPOKaJIMBaHUE METHON MTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU MeTia

C COJISTHOW KHCJIOTOM).

Hab6mronenue npu3HakoB MPOTEKAHUS

PaccraBisats k03 puiireHTs!

B YPABHEHUSX XUMHYECKUX PEAKIUH.
Habmronate 1 onmuceiBaTh 00BEKTHI

IIpU IPOBEACHUU JEMOHCTpAIUNA

Y Ta0OPaTOPHBIX ONBITOB.

[TpoBoUTH BRIYUCIICHHUS TTO (DOpMYIaM
XUMHUYECKUX COEUHEHUN U YPABHEHUSIM
XUMHAYECKUX PEAKIIAM.

[IpuMeHSITh €CTECTBEHHO- HAYUHbIE
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaOJII0/ICHNE, MOJICTTMPOBAHNUE,
AKCIIEPUMEHT U OCHOBHBIE OTIEPALINH
MBICIIUTENILHOMN EATETbHOCTH
(cpaBHEHHE, KIacCUPHUKAIS)
BricTpanBaTh pa3BepHyThIC TUCHbMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPO

Ha UHGOPMALIHMIO U3 yYeOHUKA

U CIIPAaBOYHBIX MaTEpUAJIOB, FPAMOTHO
VICII0JIB30BAaTh U3YUYEHHbBI TOHATUNHBIN
ammapar Kypca XuMUuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3aMMOJICHCTBUE CEPHOM
KHUCJIOTHI C XJIOPUIOM Oapus, MOTydeHue
U pasnokenue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aUMOJICCTBHE
*kene3a ¢ pactBopom coii meau (I1).
OMnBIThI, WLTIOCTPUPYIOIINE 3aKOH
COXPaHEHHS MACCHI.

JlabopamopHvie onvimol:

Co3ganne MoJienet MOJIEKYJT
(1IapocTep>KHEBBIX ).

Onucanue GU3NYECKUX CBOICTB
00pa3IloB HEOPraHUYECKUX BEIECTB —
METaJJIOB ¥ HEMETAJIOB.
Hab6mronenue ¢pusznueckux (miaBieHUe
BOCKa, TasTHUE JIbJIa) U XUMUYECKUX
(ropeHue cBe4YH, MPOKAITUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

Hab6nronenue u onucanme Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PeaKIuii
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJISIPHON MacChl
BELIECTB, MOJISIPHOW MAacCChl, MAaCChI

BCICCTB, MAaCChl 1 KOJIMYCCTBA BCIICCTBA,

MacCCOBOM JIOJIM XUMHUYECKOTO SJIEMEHTA
1o popMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCC
pE€arcHTOB UJIK IIPOAYKTOB PCAKINH

Hroro no pazaeny

20

Baxueime npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

2.1

Bosnyx. Kucnopon.
[TonsiTue
00 okcHuaax

6

Bo3nyx — cmech razoB. CocTaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTBO. Haxoxienue kucinopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu ropenust). OKCUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JJaOopaTopuu
U TipoMblinuieHHOCTU. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
AUTOTpOITHAs MOAUDUKAIIHS KUCIOPOaa.
TennoBo# 3P heKkT XuMHUUYECKOUN peakiuu,
TEPMOXUMHUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakiuu. TOMInBo:
YTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KaudecTBeHHOE ompe/iesieHre cCoiepKaHus
KHUCJIOpOJa B BO3IyXeE

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonb30BaTh XUMUYECKYIO CUMBOIIUKY
JUTsI COCTaBIIeHUs (POpPMYIT BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
PEAKLHI C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMKCHIBATH) COCTaB
BO3/yXa, PU3NUECKHEe U XUMHUECKHE
CBOMCTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE
B TIPUPO/JIE U JKU3HU YEIIOBEKA.
CpaBHMBATh peaKkuy TOPEHUSI

¥ MEJICHHOTO OKUCJICHHUS.
OOBACHATH CYIIHOCTh SKOJIOTMUECKHUX
po0sieM, CBSI3aHHBIX C 3arpsi3HCHUEM
BO3/yXa.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboThI B 1a00OpaTOpUu

P MCTIOTB30BAHUH XUMUYECKON
NIOCY/BI M 000PYIOBaHUS, a TAKKE
npaBuiaM oOpalleHusl ¢ TOPIOYUMU
BEIIECTBAMH.

[TmarrpoBaTh U OCYIIECTBIISATH
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Y U3yYEHHE CBOMCTB KUCIOPOA.
Habnronenue B3auMoeHCTBHS BEILIECTB
C KHACJIOPOJIOM U yCIIOBHS
BO3HUKHOBEHUS U NIPEKPAILECHUS TOPEHUS
(moxapa).

Jlabopamopnuwiii onvim:

O3zHakomiieHHE ¢ 00pa3laMHi OKCUIOB

Y OIHMCAaHUE UX CBOMCTB.
Ipaxmuueckas paboma:.

Ne 3. [lonyuyenue u cobupanue
KHCJIOPO/1a, U3YUYEHUE €T0 CBONCTB.
Buvruucnenusa:

MOJIEKYJIIPHOIM Macchl KUCIOPOJa U
030Ha Ha OCHOBaHUH aTOMHOM Macchl
XUMHYECKOTO DJIEMEHTA;

KOJIMYECTBA, MACChI BEILIECTBA

M0 YPaBHEHUSM XUMUYECKUX PEAKIINNA

Ha MPAaKTUKE XUMHYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JieNaTh BBIBOJIBI 11O Pe3yJibTaTaM
AKCIIEpUMEHTA MPHU MPOBEJICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

BBIUnCiATh KOJTMYECTBO BELIECTBA,
0o0beM rasza o popmynam.

YyacTBOBaTh B COBMECTHOI paboTe

B IpyIIIIE.

BricTpauBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VICII0JIB30BAaTh U3YUYEHHbBI TOHATUNHBIN
anmapar Kypca XuMuu

2.2

Bonopon. [loustue
0 KHUCJIOTaX U COJISAX

Bopopon — anemMeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopoaa

B Ipupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nony4yeHust. Kucmorsl u conu.
MonspHbiii 00beM ra3oB. PacueTsl

M0 XMMUYECKUM yPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

[Tonyuenue, cobupanue

PackpsIBaTh cMBICH U3y4aeMbIX OHATHN
Y IPUMEHATH 3TU NOHATHUSA IIPU ONHCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMHUCHIBATH)
bu3nUecKre U XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4YeHHUS,
IPUMEHEHHE.

Cobupatb npuOop AJIs MOTYUYEHUS
BOZOPOJA.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
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U pacrno3HaBaHWE BOAOPOIA.
B3anMopeiicTBue BO0poIa C OKCUIOM
meam (I1).

JlabopamopHhuwiii onvim:
B3anMoelicTBre KMCIIOT C METAJIaMH.
Ilpaxmuuecxas paboma.

Ne 4, Tlomyyenue u cobnpanue BoJI0po/ia,
M3y4YE€HUE €T0 CBOMCTB.

Bviuucnenus:

00beMa, KOJIM4YECTBa BEIECTBA I'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA WU 00BEMY;

00BEMOB Ta30B 10 YPABHEHUIO PEAKIIHH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHUH
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHIX
peaKuil ¢ yuaCTUEM BOJIOPOA.
Boruuciste MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEIIeCTBa.

[IpoBoUTH pacyeTsl IO YpaBHEHUSIM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1a0OpaTOpUH

UCIOJIb30BAaHUU XUMHYECKOU MOCY bl

U 000pyZIOBaHUS, a TAKKE MPABUIIAM
00pallleHHsI ¢ TOPIOYUMU BeIlleCTBaMU

B OBITY.

[TnarupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIICPUMECHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIIIIE

2.3

Bopa. PacTBopbl.
Iloasgatue
00 OCHOBAHUAX

dusnyeckue cBoiicTa Boabl. Boma kak
pacTBOpUTEb. XUMHUYECKHUE CBOKMCTBA
BOJIBI.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONTUCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
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OcHoBaHus.

PactBopsl. Ponbe pacTBOpoB B npupo/ie
U B )KA3HU 4esioBeKa. KpyroBopoT BoIbI
B MIPUPOJIC. 3arpsi3HEHUE MPUPOIHBIX

BOJ. OxpaHa N OYUCTKA IIPUPOJHBIX BOI.

HacplllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOPpUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1s1 BEIIECTBA

B pacTBope.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu.

PacTBOpeHUE BENIECTB C pa3InyHON
PacTBOPUMOCTBHIO.

B3anmopaeiicTBre BOJbI C METAJUIAMU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO HHANKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEIIECTB C Pa3IMUHON
PacTBOPUMOCTHIO.

[TpuroroBneHnre pacTBOPOB

C OIPEAEITICHHON MaCCOBOW JOJIEU
PacTBOPEHHOIO BEIIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBnenne pacTBOpoB

C OIPEICIICHHON MacCOBOU J0JIEMN

XapakTepu3oBaTh PU3UUECKUE

Y XUMHAYECKHE CBOMCTBA BObI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOIHBIX
npoIieccax.

CocTaBnsTh ypaBHEHHSI XUMUYECKUX
peaKIuii ¢ y4acTUEM BOJIbI.

OOBACHATH CYIIHOCTb SKOJIOTMUECKHUX
npo6JieM, CBSI3aHHBIX C 3arPsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJbBI
OT MIPUMECEH, MEPHI IO OXPAHE BOJ

OT 3arps3HEHUSI.

[1nannpoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM
AKCIIEPUMEHTA TIPH MTPOBEICHUHT
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBaTh nmpaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BaHUU XUMUYECKOM OCYAbI

1 000pyOBaHUSI.

[IpoBOAUTH BBIUMCIIEHUS C IPUMEHEHUEM
TIOHSATHUS «MaccoBas J0JIsl BEIIECTBA

B pacTBOpEY.

BricTpanBath pa3zBepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C OMOPOii
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PacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C UCIIOJIb30BAHUEM ITOHITHS «MacCOBast
JIOJIs1 BELIECTBA B PACTBOPE»

Ha UH(pOpMaIHIO U3 YUeOHUKA

Y CIIPABOYHBIX MAaTEpPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
arrapar Kypca XuMHH

2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX
COeIMHECHUU

11

Knaccudukanus HeopraHuyeckux
coequHenuit. Oxcuapl. Knaccudukanus
OKCHUJIOB: coJieoOpa3ytolire (OCHOBHEIE,
KHUCIIOTHBIE, aM(POTEpHBIEC)

U HecoJieo0pasyronue.

Howmenknartypa okcunoB. dusnueckue
Y XMMHUYECKUE CBOMCTBA OKCHJIOB.
ITomy4yeHne OKCUIOB.

OcnoBanus. Kiaccudukanus o0CHOBaHMIA:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknatypa ocHoBanuii. usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tomy4yeHne oCHOBaHMIA.

Kucnotsl. Knaccudukanus Kuciaor.
Homenknarypa kucnor. @uznueckne

1 XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTaiuioB H.H. bekeTtosa.
Ilomy4yeHue KHUCIIOT.

Conu. HomeHknatypa conei.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comen.
['eHeTnueckas CBs3b MEXK]y KJIaCCaMHU
HEOPraHWYECKUX COCAUHEHUM.

KiaccudunupoBaTs nzyuaemoie
BEILIECTBA I10 COCTaBY U CBOMCTBaM.
CocTtaBasTe GOpMyJbl OKCHIOB, KUCIIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

110 MEXTyHAPOIHON HOMEHKIAType.
[Iporuo3upoBath CBOIMCTBA BEIICCTB

Ha OCHOBE OOIIUX XUMHUYECKUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBasiTh MOJIEKYJISIPHBIEC YPAaBHEHUS
pEeaKLUMi, UIUTIOCTPUPYIOLINX
XHMHYECKHE CBOMCTBA M CITIOCOOBI
MOJTy4YECHHUS BEIIECTB U3yUEHHBIX
KJIACCOB/TPYIII, a TAKXKe
MOATBEPKAIOIIUX TeHETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
[Tpou3BOAUTH BHIYUCICHUS

10 YPaBHEHUSIM XUMHUUECKUX PEaKIUH.
[TnanupoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUUYECKHUE
AKCIIEPUMEHTHI, TPOBOAUTH HAOJIOICHHUS,
JIeJaTh BBIBO/JIBI IO pE3yJbTaTam
AKCIIEPUMEHTA MIPHU MPOBEICHUH
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Xumuueckuiui IKcnepumenm:
Jlemoncmpayuu.

OO6pa3ipl HEOPraHUYECKUX BEIESCTB
Pa3JIMYHBIX KJIACCOB.

OnbITHI, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT

Y 1IEJI0YEH C TOMOIIBIO HHIUKATOPOB.
N3yueHnne B3anMOIEUCTBUS KUCIIOT

C METAJJIaMHU, PEAKINIA HEUTPaTN3aLIH.
B3anmoneiicTBre pacTBOpa CEpHON
KHCIOTHI ¢ okcusioM Meau (II).
[TonyueHue HepacTBOPHUMBIX OCHOBaHUH.
BrITecHEeHUE 0JJHOTO METaIa APYTUM
13 pacTBOpa COJIHU.

IIpakmuuecxas paboma

Ne 6. Pemienue skcriepuMeHTaTBHBIX
3a71a4 1Mo TeMe « BaxxHeunmme Kiaccol
HEOPTaHUYECKUX COCAUHEHUN.
Buiuucnenus:

[0 YPaBHEHUSM XUMHUYECKOU PEaKIUu:
KOJIMYECTBA BEIIECTBA, 00heMa, MACCHI
110 M3BECTHOMY KOJIMUECTBY BEIIECTBA,
00beMy, Macce peareHToOB

WJI TIPOAYKTOB PEaAKIUU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
paoor.

CnenoBath mpaBuiiaM 0€301acHON
paboThl B 1abopaTopuun

IIPU UCTIOJIb30BAaHUH XUMUYECKON
MIOCY/IbI U 000PYTOBAHMSI.

BricTpanBath pa3BepHyThle TUCHMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHGOPMAIIMIO U3 yUeOHUKA

U CIIPAaBOYHBIX MaTEpUajIOB, IPaMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmnapar Kypca XUMHUU

Hroro no pazgeny:

30
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Iepuoanueckmnii 3akon u llepuoanueckas cucrema xumnueckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH

3.1 | Ilepuoanyeckuii
3aKOH

u [lepuoaudaeckast
cucTreMa
XUMHYECKUX
JJIIEMEHTOB

Crpoenune atoma

J. 1. Menneneena.

7

[TepBbIe MOMBITKHA KIacCHUDUKAIINH
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O TpyIlnax CXOJIHbIX FJIEMEHTOB
(111eJI0YHBIE U IEI0YHO3EMENIbHBIC
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yIoT
aM(pOTEpHBIE OKCUIBI U TUAPOKCHU/IBI.
[Teprnonnueckuii 3akoH. [leprnonnueckas
CHUCTEMa XUMHUYECKUX HJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPUOIHAST ()OPMBI
[Teproauyeckoil CHCTEMbI XUMUYECKHUX
sanemenToB [[.1. Menaeneena. [lepronbl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEPa, HOMEPOB MEePUoIa
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atoMoB. COCTaB aTOMHBIX
snaep. M3oromnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MIEPBBIX
20 XMMHUYECKHUX DJIIEMEHTOB
ITepuoanuecko CHCTEMBI

J.N. MenneneeBa. XapakTepuCTUKa
XUMHUYECKOTO AJIEMEHTa

TI0 €T0 NOJIOKEeHUIO B [leproanueckoi
cucreme JI.1. Menpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajuyca

PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHa.

OnucelBaTh CTPOEHUE TAOIULIBI
«llepnonnueckas cucteMa XUMUYECKUX
aniemeHTOB J[.1. MeHnaeneeBay.
MopenupoBaTh CTpPOEHHE aToOMa,
OHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
IIPU TOMOIIY PUCYHKOB, DJIEKTPOHHBIX
KOH(QUTYpaluii U 3JIEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATH (hU3UUECKUI CMBICIT
IIOPSIZAKOBOI'O HOMEPA, HOMEPOB IIEpUOA
Y TPYIIIIBI DJIEMEHTA.

XapaxkTepu30BaTh XUMUYECKUE DJIEMEHTHI
NIEPBBIX TPEX MEPUOIO0B, KAINW, KaIbIUN
Y X COCIMHEHUS I10 ITOJI0KEHUIO

B [Iepnoanueckon cucreme

JI.1. Menpaeneena.

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B N3MEHEHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEIILHOCTH,
BaJICHTHOCTH) U UX COCIUHEHUN

B MpeJieaax MajbIX IEPUOJIOB U INIABHBIX
HOATPYIII C y4E€TOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTUYECKUX
CBOMCTB I10 TPyIIiaM U IIEpUOJIaM.
3nauenue [leproguyeckoro 3akoHa

u [leproanueckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .M. MenzaeneeB — yuyeHbIn
Y rpakJIaHuH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

B3aumopericTBre THAPOKCH 1A TUHKA

C PacCTBOPAMU KUCJIOT U LIEJIOYEH.
MoaenupoBaHue CTpOCHUS MOJIEKYJT
IIPY IIOMOILM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIIL.
Tabmuna «llepuonuueckas cucrema
XAMHUYECKUX DJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakomIIeHHE C 00pa3liaMyi METAJLIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPyIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha HH(pOpMaLIKIO U3 YdeOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUYECKasl CBA3b.
OKHUCINTEIILHO-
BOCCTAaHOBHUTEIbHBIE
peaKIuu

XumMmudeckas cBsa3b. KoBajneHTHas
(ToJisipHAast U HEMOJISIpHAs) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBa3b. CTeneHp
okuciaeHuss. OKUCINTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackppiBaTh CMBICT N3y4aeMBbIX TTOHATHH.
OnpenensTe BUI XUMAYECKOW CBSI3U

B COCIMHCHHUU.

MonennpoBaTh CTPOCHUE MOJIEKYIT

IIpY IIOMOILY PUCYHKOB, MOJEJIEH,
ANIEKTPOHHBIX ¥ CTPYKTYPHBIX (POPMYIL.
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OKHCJICHHS] M1 BOCCTAHOBJICHHS.
OKHCIIUTENN U BOCCTAHOBHUTEIIH.
XHWMHUYECKUMN DKCIIEPUMEHT: U3YUEHUE
00pa31ioB BEIIEeCTB METAJIJIOB

Y HEMETAJIJIOB, B3aUMOJICHCTBUE
TUAPOKCUA [IMHKA C PACTBOPAMH KUCJIOT
Y IIEJIOYEN, POBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX TTPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuuu
Pa3NIOXKEHMSI, COCTMHEHUS )

Hcnonb30BaTh XMMHAYECKYIO CUMBOJIUKY
JUIs1 cOcTaBlieHUs (hOpMYJT BEILIECTB,
3JICKTPOHHOTO 0ajaHca peakIui.
OrnpenensiTb CTENEHb OKUCIECHUSI aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiam
Y COCTaBJIATH (POPMYIIBI OMHAPHBIX
COCJIMHEHMH M0 CTEIICHU OKHUCJICHUS
aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTaHOBUTEIIb. PaccTaBisaTh
KO2(PPHUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJINTEIIEHO-BOCCTAHOBHUTEIIBHBIX
PEAKLMI METOJIOM JICKTPOHHOTO
OajaHca.

HabaronaTh XUMHYECKHUE OTBITHI

10 TIJIaHy, aHAJIU3UPOBATH U JIETaTh
BBIBOJIEL.

Ucnons3oBate UKT gist co3ganus
MOJIEJIEN, MOATOTOBKU TPE3EHTALINH,
JIOKJIaJ0B 110 TEME.

BricTpanBaTh pa3BepHyThIE MMCbMEHHBIC
Y YCTHBIE OTBETHI C ONOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MurepHera

Hroro no pazaeny 15
PeszepBHOE Bpems 3
OBIIEE UMCJIO YACOB 68
[1O0 TTPOT'PAMME
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9 KJIACC

HaumeHoBaHMe pa3iejioB M TeM
MPOrpamMMBbl

Ne i/

KoanuecTrBo uacoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTH4eckue
padéoTbI

DJIEKTPOHHbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchbl

Paznen 1. BemecTBO 1 XMMHYECKHE PeAKIIUA

11 [loBTOpeHue u yriayOeHrne 3HaHUM
' OCHOBHBIX pa3JIesioB Kypca 8 Kiacca

19 OcCHOBHbBIE 32aKOHOMEPHOCTHU

XAMUYECKUX PEAKIIUMN

bubmmoreka IIOK

https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
Enunas cets IudpoBHIX

00pa3oBaTEeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
[TopTan resh.edu.ru

bu6mmoreka IJOK

https://m.edso0.ru/7f41a636
https://do2.rcokoit.ru/

Enunas cets udpoBbIxX
06p330BaTeJ'H>HBIX PeCypCoOB.
http://school-collection.edu.ru/
[Mopran resh.edu.ru

13 DIIEKTPOJIUTAYECKAS TUCCOLIAALIMS.
' XUMUYECKHE PEAKIIUU B paCTBOPAX

bubmoreka IIOK

https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
Enunas cets iudpoBbIX

00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru/
[TopTan resh.edu.ru
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https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/

Hroro no paznemny

Pa3nen 2. Hemera/sILI M UX cOeIMHEHUS

2.1

2.2

OO1as xapakTepuCTUKa XUMUIECKIX
sanemeHTOB VIIA-rpynmel. ["anoreHs

OO011as XxapakTepuCcTUKa XUMUYECKUX
anemeHTOB VIA-rpynmnsl. Cepa u eé
COEIMHEHHUS

17

bu6mmoreka IJOK

https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
Enunas cets IupoBHIX

00pa3oBaTEeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
[TopTan resh.edu.ru

bu6mmoreka IJOK

https://m.edso0.ru/7f41a636
https://do2.rcokoit.ru/

Enunas cets udpoBbIxX
O6p330BaTeJ'II>HBIX PeCypCoOB.
http://school-collection.edu.ru/
[Mopran resh.edu.ru

2.3

OO01mas xapakTeprucTUKa XUMUIECKIX
anemeHToB VA-rpynmnsl. A3oT, hocdop
U UX COCTMHEHUS

bu6mmoreka IJOK

https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
Enunas cets iudpoBbIX

00pa3oBaTeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
[Mopran resh.edu.ru

2.4

OO0mrast XxapaKTepUCTHKAa XUMUICCKUX
anemeHToB |VA-rpynnel. Yriaepona u
KPEMHHI U UX COSTMHCHUS

bubmoreka IIOK

https://m.edso0.ru/7f41a636
https://do2.rcokoit.ru/

Enunas cets mudpoBbIx
00pa3oBaTeIbHBIX PECYPCOB.
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https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/

http://school-collection.edu.ru/
[TopTan resh.edu.ru

Wroro no pazaeny 25

Pa3nen 3. MeTa/uibl M MX COeIMHEHUS
bubmoreka [JOK
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/

3.1 OO61ue cBoMCTBa METAJIJIOB 4 EnuHasi ceTb uppoBBIX
06p330BaTeJ'II>HBIX pPeCypcCoB.
http://school-collection.edu.ru/
[TopTan resh.edu.ru
bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

BaskHelIre MeTauIibl i HX https://do2.rcokoit.ru/
3.2 16 Enunas ceth nM(pOBBIX
COCIMHECHUSA
00pa3oBaTeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
[Topran resh.edu.ru
Htoro no pazaeny 20
Paznen 4. XuMus 4 OKpy:Ka0OIIaf cpeaa
bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636
i1 Beliecta 1 MaTepHabl B >KU3HH 3 https://do2.rcokoit.ru/

YCJIOBCKaA

Enunas cets iudpoBhIX
00pa3oBaTEeNbHBIX PECYPCOB.
http://school-collection.edu.ru/
[TopTan resh.edu.ru
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http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/

Hroro no pazneny 3
bubmoreka [JOK
https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
PesepBHOE Bpems 3 Enunas cetb nM(pOBBIX
O6p8.30BaTCJ'IbHBIX pecprOB.
http://school-collection.edu.ru/
IToptan resh.edu.ru
OBIIEE KOJIMYECTBO HACOB I10 68 4 v
ITPOITPAMME
HaumenoBaunue
Ne KommuectBo OCHOBHBIE BU/IBI I€ATEIHLHOCTH
pAa3/IeJIOB U TEM Coneprxanne o0ydeHHUs
n/n 4acoB oOy4aromuxcs

y4eOHOTO MpeaMeTa

BemiecTBO 1 XUMHYECKHE pPe€aKuun

11

[loBTOpEHME

U yriIyOJieHue
3HAaHUU OCHOBHBIX
pa3aenoB Kypca

8 knacca

5

[Tepnoanueckui 3axoH. [lepnoanueckas
CHUCTEMA XUMHYECKUX JIEMEHTOB

J.1. MengeneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJIus, KaIbIIH U UX
COCJIMHEHU B COOTBETCTBUU

C TIOJIO’KEHUEM DJIEMEHTOB

B [leproanueckoi cucTeMe U CTpOCHUEM
UX aTOMOB.

CrtpoeHue BellecTBa: BUbl XUMUYECKOU

XapakTepu30BaTh XUMHYECKUE SIIEMEHTBI
MIEPBBIX TPEX NEPHUOJIOB, KAIHS U KaIbIUs
I10 X MOJIOKEHUIO B [lepruoanueckoi
cucteme /I. 1. Menaeneena.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHE BENIECTBA U3YUYEHHBIX
KJIACCOB.

OnuceIBaTh O0ITHME XUMHUUECKUE
CBOIMCTBA BENMIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA NPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHU XUMUYECKUX
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https://m.edsoo.ru/7f41a636
https://do2.rcokoit.ru/
http://school-collection.edu.ru/

CBsI3U. THUIIBI KPUCTAILTUYECKUX
PEIIETOK, 3aBUCHUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTATUTMUECKOU
pELIETKN U BUAA XUMHUYECKOM CBS3H.
Kiaccuduxkanust 1 HoMeHKIIaTypa
HEOPTaHUYECKUX BEIIECTB. XUMUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKHUX
COEIMHEHUI, TCHETUYECKas CBSI3b
HEOPraHWYECKHUX BEIIECTB.

peaKkuuu.

Omnpenensts BUI XUMHUECKOHN CBA3U

Y TUT KPUCTAJUTMYECKOMN PEIIEeTKU
BEIIIECTBA.

[Tporuo3upoBaTh CBOKCTBA BEIIECTB

B 3aBUCHMOCTH OT MX CTPOCHUSI.
BricTpanBath pa3BepHyThIE TMCHMEHHBIC
Y YCTHBIE OTBETBHI C OIOPOi

Ha MH(POPMALIMIO U3 yYeOHHUKA

U CIIPAaBOYHBIX MATEPHAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJAEIISIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEIIEeCTB — METAJIOB
¥ HeMeTaJIoB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

HCTIOJIb30BAaTh U3YUYECHHBIN TOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peakium

Knaccudukanust XuMuuecKux peakiiuii
0 Pa3IUYHBIM MIPU3HAKAM (I10 YUCITY

Y COCTaBY yYaCTBYIOILUX B pEAKLIUU
BEIIECTB, MO TEIIOBOMY (D (DEKTYy,

10 U3MEHEHUIO CTENIEHEN OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB,

0 00PaTUMOCTH, 10 YYACTHIO
KaTajauzaTopa). IK30-

Y SHJAOTEPMHUYECKUE PEAKLINU,
TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHATHE O CKOPOCTH XUMHUYECKOU
peakuuu. [ToHsiTue 06 0OpaTUMBIX

Y HEOOPATUMBIX XUMUYECKUX PEAKIIUSIX.
[ToHsITHE O TOMOTE€HHBIX U TE€TEPOrE€HHBIX
peakuusax. [londarue o karanmse.
[ToHsiTHE O XMMHYECKOM PAaBHOBECHH.
@DaKTOpHI, BIUSIOIINE HA CKOPOCTh
XUMUYECKON peakKIu U MOJIOKEHHUE
XUMHUYECKOTO PABHOBECHSL.
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIE

PackpbIBaTh CMBICIT N3y4a€MbIX MOHATHI
Y IPUMEHSITh 3TU MMOHATHUS IPU ONUCAHUU
CBONCTB BELIECTB U UX MPEBPAILECHUN.
KnaccudunupoBats XuMu4ecKue
pEaKIUu N0 Pa3InYHbIM IIPU3HAKAM.
YcTaHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOUN PEAKIIMU OT PA3IMYHBIX
(bakTopoB.

IIporao3upoBats BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUM
B PA3JIMYHBIX YCIOBUSAX.

OrnpenensiTe OKUCIUTEID

u BocctaHoBuTens B OBP.

CocTaBnsTh 2JIEKTPOHHBIN OasiaHc
peaKIuu.

[Tpon3BOAUTH BHIYUCIICHUS

10 XUMUYECKUM YPaBHECHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1Ap€ WJIH TPYIIIE.

BricTpanBaTh pa3BepHYThIE TUCbMEHHBIE
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peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajnaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakuuu OT BO3AECHCTBUS
pa3IMYHBIX (PAKTOPOB.

OnBIThI, WUTFOCTPUPYIOLIUE IPUMEPDI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IIOXKEHHUS, COCTMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
peareHTOB WK MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PeaKIui

1 YCTHBIE€ OTBETHI C ONTOPOit

Ha nH(GOpPMaIUIO U3 yueOHNKA

1 CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
arnmapar Kypca XUMUuU

1.3

DneKkTpoNuTHIecKas
JTUCCOITUAITHSI.
XUMHUYECKHUE
peakIu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JACCOLUALINU. DJIEKTPOIUTHI

Y HEJJIEKTPOJIUTHI. KaTHOHBI, aHUOHBL.
MexaHu3M JUCCOIUAIIMN BEIESCTB

C Pa3JIMYHBIMU BUJAMH XUMUYECKON
cBs3u. Crenenp qucconuanuu. CUIbHbBIC
U cia0bIe AJIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackpbIBaTh CMBICIT U3y4ae€MbIX IOHATHH,
a TaK€ CMBICII TEOPUHU
BJIEKTPOJIUTUYECKON IMCCOLNALIHH.
OOBIICHATH TPUYHUHBI
3JIEKTPOMPOBOJHOCTH BOAHBIX PACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
AIIEKTPOJIUTHI.

CocTaBiATh YpaBHEHUS AUCCOIUALIAN
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MIPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
IpeICTaBICHUN 00 ANEKTPOIUTHIECKOM
auccoruanui. KauecTBeHHbIE peakiiuu
Ha HoHBL. [loHsITHE O TUApPONH3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 371€KTPOPOBOJHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLMAIIUHN KUCIIOT, LIEJI04en

U coJiell (BO3MOKHO UCIIOIb30BaHHUE
BUJIEOMATEPUAIIOB).

OnbIThI, WITIOCTPUPYIOIINE MPU3HAKH
IPOTEKaHUs peakIMii HOHHOrO OOMeHa
(oOpa3zoBaHue ocajKa, BblIEICHUE Ta3a,
00pa3oBaHKE BO/IBI).

Pacrio3naBanue HEOpraHM4YECKUX
BEIIECTB C TOMOIIIHIO KaUeCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmbwiii onvim:

W3ydenne mpu3HaKOB MPOTEKAHUS
peaKimyu MOHHOTO OOMEHa B pacTBOpax
ANEKTPOJUTOB (C 00pa30BaHUEM OCAJIKa,

BBIJICJICHUEM I'a3a, O6pa3OBaHI/ICM BOI[BI).

KHUCJIOT, IIEJI0YEH 1 COJICH, MOJIHbIC

Y COKpAILICHHBIE MOHHBIE YPABHEHUS
XUMHUYECKUX PeaKluii HOHHOTO OOMEHa,
KpAaTKHE€ NOHHBIE YPABHEHHUS POCTHIX
peaKu THAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IIME XUMUYECKHUE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE T€OPHUH DIEKTPOJUTHIECKON
JUCCOLMALINY; IIOATBEPKAATh CBOWCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIIHM.
PemaTe s3xcriepuMeHTaNbHbBIE 33141

10 TEME.

[ImanupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHYECKHUE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeTIaTh BBIBO/JIBI IO pe3yJibTaTam
JKCIIEPUMEHTA MPU NPOBEICHUN
71a60pPaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B J1abopaTopuu

P UCTIOJb30BAHUU XUMUYECKON
MOCY/Abl U 000pYAOBaHUS.

[TpoBOANTH BBIYUCICHUS IO XUMUYECKUM
YPABHEHUSIM.

VYyacTBoBaTh B COBMECTHOM paboTe
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Ipaxmuueckas paboma:

Ne 1. Pemenue akciepuMEHTATbHBIX
3a/1a4 10 TEME.

Buviuucnenusa:

10 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN

B [1Ap€ WJIH TPYIIIIE.
BricTpanBaTh pa3BepHyThIE MNCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha UHGOPMAIIMIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB WH(POPMAITUH, B TOM YHCIIE
HNuTepuera

Uroro no pazaeny

17

HemeTaJibl M MX COeIMHEHUA

2.1

Oo6mmas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
VIIA-Tpynmsl.
["amorensl

OO01m1as xapaKTepUCTHKA TAJIOTEHOB.
OCc00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MPOCTBIX BEIIECTB — raJOT€HOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJT0YaAMM ).
XnopoBojopoa. ConsiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJYYEHHUE,
npuMeHeHue. JleficTBrue xaopa

U XJIOPOBOJOPO/Ia HA OPraHU3M
yesoBeka. BaxkHelme XJIopuasl 1 Ux
HaX0XJICHUE B IIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OmnbITH, OTpaxkaromue Gpusndeckue

Y XUMUYECKHUE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTU

B I3MCHCHHUH CBOWCTB HEMETAIIOB M X
COCJIMHEHUI B Mpeiesiax MajbIX
MIEPUOJIOB U TJIABHBIX MMOATPYIII
[lepuouyueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YY€TOM CTPOCHHUS UX
aTOMOB.

XapaxkTepuszoBaTh PU3NYECKUE

1 XUMHYECKHE CBOWCTBA MTPOCTHIX
BEIIIECTB raJJOr€HOB (Ha MPUMEPE XJI0Pa)
Y CJIO’KHBIX BEILIECTB (XJIOPOBOJIOPO/IA,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
OrnpenensiTe XJIOPUA-UOHBI B PACTBOPE.
[TmaHUpOBaTH M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHMS,
Jie7aTh BBIBOJIBI IO PE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3zHakomIIeHHE C 00pa3iamMu XJIOPHIOB
(rajJoreHuI0B).

Jlabopamopmubwiii onvim:

N3ydenune cBOUCTB CONSTHOM KUCTIOTBI.
[IpoBeneHre Ka4eCTBEHHBIX pPEeaKIUui
Ha XJIOPUI-UOHBI.

lIpakmuueckas paboma

Ne 2: Tlomyuenue COMTHON KHCIIOTHI,
VU3YYEHHE €€ CBOUCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIM OJIH U3 PEareHToB JaH B U30bITKE

AKCIIEPUMEHTA MPU MPOBEICHUU
71a00pATOPHBIX OMBITOB M MPAKTUYECKUX
pador.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThI B J1a0OpaTOpHUH

P UCIIOJIb30BAaHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.

BricTpanBaTh pa3BepHYThIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHGOPMAIIMIO U3 yYeOHUKA

U CIIPABOYHBIX MaTEPHUaOB, TPAMOTHO
WCIO0JIb30BaTh N3YYEHHbIN MOHSITUNHBIN
ammapar Kypca XuMHUH

2.2

Oo0mmas
XapaKTepUCTHKA
XUMHUYECKHUX
AIIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COEJIMHEHHUS

OO0mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHbIC CTEIICHH
OKHCJICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPOa M CEPHI.
AmToTpOITHBIC MOAU(DUKAIIMN KHCIIOPOa
U cepbl. XHUMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HUCCKUE
Y XUMHYECKUE CBOMCTRBA.

OKcubI Cephl KaK MPEACTaBUTEIIH
KHCIIOTHBIX OKCHJIOB.

Cepnas kucnoTa, pu3nvecKue

U XUMHUYECKHE CBOMCTBA (00II1e Kak

OOBICHATH 0011IE 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOMICTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHNN C YYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UYECKUE

Y XUMUYECKHUE CBOMCTBA ITPOCTOTO
BELIECTBA CEPHI U €€ COCTMHECHUH
(cepoBOAOPO/Ia, OKCHUJIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJIy4EeHUS], IPUMEHEHUE U 3HAUCHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenensats HATUYUE CYJIb(PaT-HOHOB
B PacTBOpE.

OOBACHATH CYIIHOCTh SKOJIOTUIECKIX
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MIPEACTABUTEIS KJIACCA KUCIIOT

U crienuduaeckue). XMMUISCKHe
peakuuu, JexKae B OCHOBE
MIPOMBIIIJIEHHOTO CIIOCO0a MOIy4eHUS
cepHoil kuciotel. [Ipumenenune. Conu
CEpPHOM KUCJIOTHI, KAUECTBEHHAS PEAKIUs
Ha CyJib(aT-HOoH.

Haxos1eHue cepsl U €€ COeIMHEHNI

B IIpupoJie. XUMHYECKOE 3arpsI3HEHNE
OKPYXKAIOILEH Cpeabl COETMHEHUSIMU
cepbl (KUCIOTHBIE T0XKIH, 3arPsI3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €ro
IpeIOTBPALLECHUSI.

Xumuueckuii IKCNEpUMenm:
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3LiaMu cephl U ee
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Hab6nronenue nporecca oOyriuBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yuenne XMuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeaeHmne kKaueCTBEHHON peaKIuu Ha
cynb(haT-uoH U HAOIIOACHHE MMPU3HAKa
€€ MPOTEKaHUs

npo0JieM, CBA3aHHBIX C TepepadoTKoOM
COCIMHEHUH CEPHI.

[1nanupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, TPOBOUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 pe3yiibTaTaM
HKCIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

[P UCTIOJIb30BAHUU XUMUYECKON
MOCYJIbl U 000PYI0BAHHUS.

[Tpon3BOANTE BBIUUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh pH BHIMOJIHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CTIPaBOYHBIC MaTEPUAITBI
(ITepuonnyeckyro CUCTEMY XMMHUYECKHUX
sanemenToB JI. 1. MenneneeBa, Tadmuiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DJIEKTPOXUMUYECKUN AL
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh U BBITIOTHEHUH
yueOHBIX 3aJ]aHUI U B TIPOLIECCE
WCCIIEIOBATENLCKOM NeATeTbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIePKaHus, CITPaBOYHbIE
Marepuaibl, pecypcbl IHTepHeTa
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2.3

OOmas
XapaKTepUCTHKA
XUMHYECKHUX
AIIEMEHTOB
VA-rpynsl.

A30T, hochop u ux
COCITUHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynibl. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

A30T, pacnpocTpaHeHHe B IPUPOJIE,
bu3HYecKre U XUMUYECKHUE CBOMCTRA.
Kpyrosoport azora B mpupo/e.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOKCTBA, MOJIyYCHUE U IPUMEHECHHUE.
Conmn aMmMOHUSI, UX (PU3NYECKUE

Y XMMHUYECKHE CBOMCTBA, TPUMEHEHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHSI.

A30THasi KUCJIOTA, €€ MOJTy4YEHHE,
du3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOurue kak mpeacTaBUTENs Kilacca
KHCJIOT U crienupruIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
ynoopeHnil. XuMHUYeCKOe 3arps3HeHUe
OKPY’KarOIIEH CPEIbl COCTUHEHUAMUA
a30Ta (KUCIOTHBIE A0/, 3arPSI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIUN
docdopa, puzndeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u ¢ochopHas kuciora, GpuznuecKue

OOBSACHITH O0IIIHME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB DJICMEHTOB
VA-rpynisl 1 uX COEUHEHUI C yYETOM
CTPOEHUS UX aTOMOB.

XapaktepusoBaTh (pU3UYECKUe

Y XUMUYECKHUE CBOMCTBA MPOCTHIX
BEIECTB a30Ta U (ochopa u ux
COCTMHCHMI (aMMUaKa, CoJIiei aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCHIA
dbocdopa (V) u bochopHOit KUCIOTHI,
dbocdaToB), cmocoObI UX MOTYUECHUS,
MPUMEHEHUE U 3HAYCHUE B IPUPOJIC

W )KM3HU Y€JIOBCKA.

Onpenensatb HOHBI AMMOHHUS U pocPat-
MOHBI B PaCTBOPE.

OOBSICHATD CYIITHOCTh IKOJIOTHYECKUX
npo0sIeM, CBSI3aHHBIX ¢ HAXO0XKICHUEM
coenHeHuit azora u docdopa

B OKPYXKAIOIIIEH CpeJie.

[TmaHupOBaTh M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CrnenoBath mpaBuiaM 0€30macHON

50



Y XUMUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonw3oBanue GpocdaToB B KAUECTBE
MUHEpaIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJICHHE C PUZNIECKUMU
cBolcTBaMu a3ota, hocopa

1 UX COCIMHEHUM (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakoMJIEHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOPEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
B3anMopneincTBre KOHIEHTPUPOBAHHOM
A30THOW KUCJIOTHI C MEJBIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHvie onvimoi:
[IpoBeneHne KaueCTBEHHBIX PEaKIU
Ha MOH aMMOHUA U pocdar-noH,

Y U3y4Y€HUE MPU3HAKOB UX
POTEKAHUSI.

Ilpakmuuecxas paboma

Ne 3: TTonmyuenue aMMuaka, U3yueHue
€ro CBOKCTB.

Buiuucnenus:

110 YPABHECHUSIM XUMUYECKUX PEaKIMil

paboThI B 1aboparopun

IIPU UCTIOIH30BAHUH XUMUYECKON
MOCY/IbI U 000PYI0BAHUSI.
[Ipou3BOANTH BBIUUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcnonp30BaTh IpU BBHIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUYCOHHKA,
CIIPABOYHBIE MATEPHUAIIBI
(MepuoINYECKYI0 CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM

Y COJIEU B BOJE, DJIEKTPOXUMHUUYECKUH PSIZL
HaIpsHKEHUI METaIIOB)
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2.4

OOmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
IVA-rpynsl.
Yraepon

Y KPEMHUU, U UX
COEIMHEHNUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCIICHUS.

VYriepona, aniaoTponHbie MOAUGUKAIIIH,
pacrpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XMMUUYECKHE CBOMCTRBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxcupl yraepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha KUBbIE OPTAaHU3MBI, ITOTYyYEHHE

Y IPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runoresa riio0aibHOTO
NOTEIJIEHUS KJIMMaTa, TAPHUKOBBII
¢ Pexr.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre U XUMUYECKHE CBOMCTRA,
MOJIYYEHUE U IPUMEHEHUE.
KauecTBenHas peakius Ha KapOOHAT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEJIUIIMHE, TPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO35IMCTBE.
[TepBoHayaIbHBIC TOHATHUS

00 OpraHMYecKuX BEHIECTBAX KaK

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBSACHITH O0IIIHME 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ uX COEIMHEHUI C Y4ETOM
CTPOCHHUS UX aTOMOB.

XapaktepusoBaTh (pU3UYECKUe

U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB YIJIEPOJia U KPEMHUS U UX
COEJIMHEeHUI (OKCUIOB YyTiiepo/a,
YTOJIBHOM KUCIIOTHI, KApOOHATOB, OKCHAA
KPEMHUS1, KPeMHUEBOW KUCIIOTHI,
CUJIMKATOB), CHOCOOBI X MMOJTYYEHUS,
MIPUMEHEHUE U 3HAUYCHHE B IPUPO/JIEC

Y KU3HU YEJIOBEKA.

OOBIICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSA3b: CTPOEHUE BEIlleCTBa — CBOICTBA
— MPUMEHEHUE — Ha TpUMeEpax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
Onpenenatb kKapOOHAT- U CHIIUKAT-HOHBI
B PacTBOpE.

OOBSICHATB CYIITHOCTB SKOJIOTUUECKHIX
po0JIeM, CBA3aHHBIX C HAXOXKIEHHUEM
YIJIEKUCIIOTO Ia3a B OKPYKArOIIEn
cpeze.

[ToaTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKHUX BEIIECTB MPUMEPAMU
MPOCTBIX COEAUHEHU (METaH, 3TaH,
ATUJIEH, allETUJIEH, 3TAHOJI, TJIMLIEPUH,
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STUJIECH, alleTUIJICH, 9TaHO, TITUIEPHH,
YKCyCHasi KHCJIOTA).

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOI0B
(yrosae, npupoOAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY U IPOMBIIINICHHOCTH.
[ToHsiTHie 0 OMOTOTUUECKH BaXKHBIX
BEILIECTBAX: JKHUpax, OeiKax, yrieBojgax —
Y UX POJIY B )KU3HU YEJIOBEKA.
MarepuaiibHOE € IMHCTBO OPTAHUYECKUX
Y HEOPTaHWYECKUX COCTUHECHUM.
Kpemnuit, ero ¢pusnueckue

U XUMUYECKUE CBOMCTBA, MOTyYCHUE

u npuMmeHeHue. CoeTMHEeHNS KpeMHUS

B nipupoje. O0mue npeacTaBicHus

00 okcuje kpemuus (1V) u kpeMHHEBOM
KHUCJIOTE.

Cunukatsl, X UCTIOJIb30BaHUE B OBITY,
MEJIUIIMHE, TPOMBIITUICHHOCTH.
BaxHeiimme cTpouTebHbIe MaTEPUAIIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
xese300eToH. [Ipobiiembl 6e30macHOTO
UCIIOJIb30BaHUsI CTPOUTEIBHBIX
MaTepraioB B TOBCEIHEBHOM KU3HHU.
Xumuyeckuii IKChepumMenm:
Jlemoncmpayuu:

Mopenu KpUCTaNIMYeCKUX PEIETOK

YKCYCHasi KUCIIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCIMHEHU yTiiepoaa
Y OPraHUYECKUX BEIIECTB.

OnuceIBaTh poib OEIKOB, JKUPOB

Y yTJIEBOJIOB B ()YHKIIMOHUPOBAHUU
YKUBBIX OPraHU3MOB, COCTaB MIPUPOIHBIX
HMCTOYHUKOB YIJIEBOJOPOIOB, UX POIb

B OBITY U IPOMBIIINIEHHOCTH.
[1poBOANTE BHIUUCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIINMN.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOIOICHMUS,
JIeJIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUU
J1a00PATOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B JIabopaTopuu

P UCTIOJb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BAHHUS.
Hcnonb30BaTh MpU BBITTOJTHEHUT
y4eOHBIX 3aJaHUN TEKCThl YueOHUKa,
CIIPaBOYHBIE MaTEPHUAIbI
(ITepnoanueckyto CUCTEMY XUMHUYECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBAaHU U
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anmasa, rpadura, QymiepeHa.
O3HaKOMIIEHHE C TPOLECCOM acOpOLUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C POAYKIIMEH
CHJIMKATHOM MPOMBIIINIEHHOCTH
(Buneomarepuansl: cuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Moienu MOJIEKyT OpraHUIEeCKIX
BEIIIECTB.

Jlabopamopmbwiii onvim:

[Tomyuenue, coOupanue, pacrio3HaBaHHUE
Y U3y4eHUE CBOWCTB yIIIEKUCIIOTO Ta3a.
[TpoBeneHne Ka4eCTBEHHBIX PEeaKIIUN

Ha KapOOHAT U CHUJIMKAT-UOHBI

Y M3YYECHHE MPU3HAKOB HX

POTEKAHMUS.

IIpakmuuecxkue pabomol:

Ne 4, Tlonydyenue yriaekuciioro rasa,
M3YYEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skCriepuMeHTAIBHBIX
3aJ1a4 110 TeMe «BakHennine HeMeTaljIbl
U UX COCIUHECHUS.

Buviuucnenus:

10 YPABHEHUSIM XUMUYECKUX PEaKIIUn

U coJieH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIpsHKEHUI METAIIOB)

Hroro no pazgeny

25
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MeTaibl M X CoeqMHECHUA

3.1

OOmue cBoOMCTBA
METAJLJIOB

OO6mrast xapaKTepUCTHKA XUMUIECKUAX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
noJsioxkeHus B [lepuonuyeckoit cucrteme
XUMUYECKUX IJIEMEHTOB

J.1. MeHnneneeBa u CTpOCHUS] AaTOMOB.
Crpoenune metamioB. Mertainueckas
CBSI3b U METaJNINYECKas
KpUCTAJLTNYECKAs PEIIETKA.
DIIEKTPOXUMHUYECKUN PsI/T HATTPSAKECHUM
MeTAIOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTayuioB. O0IIME CIOCOObBI
noaydyeHusa metaios. [lonstue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CmnaBsl (CTanb, 4YyT'YH, TIOPATIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY

U TIPOMBIIILJIEHHOCTH.

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METAJJIOB (BO3MOKHO MCITOJIb30BAHUE
BUJIEOMATEPUAIIOB).

Jlabopamophvie onvimbi:
O3HakomIleHHE ¢ 00pa3liaMy METAILIOB
Y CIUJIABOB, X (DU3UIECKUMU

PackpbIBaTh CMBICT N3y4a€MbIX MOHATUN
Y TIPUMEHSITh 3T TMIOHATHS TIPU ONTMCAHUN
CBOMCTB BELIECTB U UX MPEBPAILCHUN.
OOBsICHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB DJICMEHTOB-
METaJUIOB M UX COSAMHEHUH C y4eTOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh CTPOECHUE METAJJIOB,
oO1ue puU3NUecKue U XUMUUECKUE
CBOMCTBa METaJIOB.

XapakTepu3oBaTh 00LIME CITOCOOBI
MOJIYYCHUS] METAJIOB.

OnuceIBaTh CIIOCOOBI 3AIUTH METAJIIIOB
OT KOPPO3HH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B JIabopaTopuu

MIPY UCTIOJIE30BAHUN XUMUYECKON
MOCY/Abl U 000pYAOBaHUS.
[Tpon3BOANTE BEIYHCIICHUS

M0 YpaBHEHUSIM XUMHUECKUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB CONECPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM padoTe

B T1ape WK TPYIIIIC.

Hcronp30BaTh Mpy BHIMOTHECHAN
y4eOHBIX 3aJIaHUM TEKCThI YUeOHUKA,
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CBOMCTBaMHU.

Buiuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEaKIIUM,
€CJIU OJINH U3 PEareHTOB COACPKUT
npuMecu

CIIPaBOYHBIE MATEPUAIIBI
(ITeproarueckyro CUCTEMY XUMHUUECKUX
anemenToB JI. 1. Menneneea, Tabiauiry
PacTBOPUMOCTH KHCIJIOT, OCHOBaHUM

Y COJIEH B BOJIE, DIICKTPOXUMUUYECKUM PsiJT
HaIpsOKCHUN METAILIOB)

3.2

Baxueiime
METAJUIbI U UX
COEIUHEHUS

16

[[{enoynble METAIBI: TIOJIOKEHUE

B [leprnonueckon cucteme XUMUYECKUX
anemeHToB [[.M. Menpaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B ipupoae. Puzndecknue 1 XUMUYECKUe
CBOMCTBA (Ha MpUMepe HATPUs

U Kanus). OKCUAbI U TUIPOKCUIBI HATPUS
v Kanus. [[ppuMeHeHne meI0uYHbIX
METAJJIOB U UX COCJIMHECHUH.
[[{enouyno3eMeNbHbIE METAIbI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [lepnoanyeckoil cucteMe XUMUYECKUX
snemeHTOB J[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKHE CBOMCTBA
MarHus 1 KajJblius. Baxxnenmme
COeMHEHUS Kaablus (OKCHUI,
TUAPOKCHU]I, COJH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHUS.

AJTIOMUHHI: TIOJIOKEHHE

B [lepnonnueckou cucreme

OOBICHATH 0011IE 32aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB-
METaJUIOB M UX COEAMHEHUH B IpyIIax

C YYETOM CTPOECHHS UX aTOMOB.
XapaxkTepuszoBaTh PU3NYECKUE

Y XUMHUYECKUE CBOMCTBA IPOCTHIX
BEILECTB METAJJIOB U UX COECIMHEHUN
(OKCHIOB, TUAPOKCHUIIOB, COJICH),
CIOCOOBI UX MOJyYEHHUSI, TPUMEHEHUE

Y 3HaYEHUE B IIPUPOJE U KU3HU
YeJioBeKa.

YcranaBauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BELIECTBA — CBOMCTBA — MPUMEHECHUE —
Ha IPUMEPAX U3YYAEMbIX BELIECTB.
Pacrio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaklnii HOHbI METAJUIOB: MarHus,
KaJIbIs, aTlOMUHU, uHKa, xenesa (1)
u xenesa (I1I), menu (11).

Jloka3bpiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB U THIPOKCUOB aTFOMUHUS
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XHMHYECKUX JIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHE aTOMa,
HaXO0XJCHHE B npupoje. Puznyeckue

1 XMMHUYECKHE CBOMCTBA aTFOMUHUS.
AmdoTepHbIC CBOHCTBA OKCH/JIA

Y TUJPOKCHUAA ATIOMUHMUSL.

Keneso: nonoxenue B [leproanyueckoit
CHUCTEME XUMHUYECKUX AJIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHE aTOMa,
HaXO0XJeHHE B rpupoje. Puznyeckue

1 XUMHUYECKHE CBOMCTBA KeJe3a.
Oxcupl, TuAPOKCUIbI ¥ con kese3a (I1)
u xenesa (III), ux cocras, cBoicTBa

Y MOJTyYCHHUE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMO/ICHCTBHUS OKCHIA
KQJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPUAIIOB).
OkpatmBaHue TIaMeH HOHAMU
HaTpUs, KaJIUS U KaJdblUsI

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

HccnenoBanue CBOMCTB )KECTKOM BOJBI.
IIpouiecc ropenus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

U IIMHKA.

[InaHupoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOJUTH HAOIIOICHUS,
JieaTh BBIBOJIBI IO PE3YJIBTATAM
AKCIIEPUMEHTA ITPU MPOBEAECHUU
71a00pPaTOPHBIX OIBITOB U MPAKTHYECKHUX
paboT.

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000pYAOBaHUS.
[Tpon3BoaUTH BEIYUCIICHUS

10 XUMHUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM TpyIIe.

BricTpanBaTh pa3BepHyThI€ TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM

Ha THGOPMAIINIO U3 yUYeOHUKA

Y CIIPAaBOYHBIX MAaTEpUAJIOB, TPAMOTHO
VCII0JIb30BaTh U3YYEHHBIN ITOHATUNHBIN
anmnapar Kypca XUMHUH
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JlabopamopHhvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIui
Ha MOHBI (MarHus, KajabIys, aTIOMUHUS,
1uHKa, xene3a (I1) u xxenesa (111), meau
(IT), onucanue nMprU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanue am(poTepHBIX CBOIMCTB
TUIPOKCHUIA ATTFOMUHUS U THAPOKCHUIA
IIMHKA.

lIpaxmuueckue pabomol:

Ne 6. XKecTkocTh BOJIBI 1 METOBI €€
yCTpaHCHHS.

Ne 7. Pemenue skcnepuMeHTAIbHBIX
3a71a4 no reMe «BakHene MeTanibl
1 MX COCIUHCHHUS.

Buiuucnenus:

110 YpaBHEHUAM XUMHUUYECKUX PEAKIIUH,
€CJIU OJIUH U3 PEareHTOB JiaH B U30bITKE
WUJIN COJICPKUT MPUMECH;

MAaCCOBOM JOJIM BBIXOA ITPOAYKTA
peakiuu

Htoro mo pazneny 20
Xumus 4 OKpYysKalas cpeaa
4.1 | Xumus 3 BemiectBa u MaTepuabl B MOBCEIHEBHON | XapaKTEpU30BaTh POJIb XUMUU

U OKpY Karo1as
cpena

KU3HU YenoBeka. bezomacHoe
UCII0JIb30BAaHUE BEUIECTB U XUMUUECKUX
peakuuii B ObITy. [lepBas momors

B pa3JIMYHBIX cepax AesTeTbHOCTH
JIFO/IeM, OCHOBHbBIC BEIIECTBA
Y MaTEPHUaJbl, IPUMEHSIEMbIE B )KU3HU
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MIPU XUMUYECKUX 05KOTaxX
Y OTPaBJICHUSIX.

XHWMHUYECKOE 3arpsiI3HEHUE

OKpY>Karolen cpeipl (mpeaenbHast
JOIyCTUMAsi KOHLIEHTPALIMs BELIECTB.
Ponb xumun

B PEIICHUH SKOJIOTHYECKHUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenne o6pa3oB MaTepraion
(cTekI10, CIIaBbl METAIIJIOB, TOJTMMEPHBIC
MaTepuabl)

COBPEMEHHOTO YeJIOBEKa.
OOBCHATH ycIIOBUSA O€30ITaCHOTO
MCIIOJIb30BaHUs BEILIECTB U XUMUYECKUX
peakuuii B OBITY.

AHanu3upoBaTh U KPUTUUYECKU OIEHUBATH
MH(GOPMALIUIO O BIUSHUU
POMBINIJICHHOCTH, CETLCKOTO X035IICTBA,
TPaHCIIOPTa U JIp. HA COCTOSIHUE
OKPY’KAIOIIEH CPEIbI.

YMeTh 0Ka3bIBaTh NEPBYIO MOMOIIb

IPU XUMHUYECKUX 0’KOTax U OTPABIICHUSIX.
[TpuHMMAaTH yyacTue B 00CYXACHUN
npo6sieM XUMHUYECKOIN U SKOJIOTHUECKON
HAIPaBIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO IO podieMe

U MIpeJiaratb BO3MOKHBIE ITyTH €€
pereHus

Htoro no pazaeny: 3
PeszepBHOE BpeMs 3
OBLIEE YMCJIO YACOB 68
I10 TTPOT'PAMME
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IMoypouHo-TeMaTH4YeCKOe JIAHNPOBAHME MO XUMMH /151 8 Kiacca

KoanuecTBo 4acoB

JaTa uzydyenus

JJIeKTPOHHBbIE

Ne
Tema ypoka uuPpoBbIe
n/n Konrpouabnsie | IIpakrnyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI 80, 8B 8a
pecypcbi

BBoansiit unctpykrax mo Th. 01.09.2026 | 02.09.2026

1 [Ipenmer xumuu. Poap xumuun 1 Bu6nmoreka [IOK
B >KM3HHU 4eyoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEILIECTBA

) [TonsiTre 0 MeTOHAX 1 07.09.2026 | 05.09.2026 Bu6orexa LIOK
IIO3HAHUS B XUMHUU https://m.edsoo.ru/ff0d227e
ITpakTnueckas padora Ne 1 08.09.2026 | 09.09.2026
«IIpaBuna paboThI B

3 1a00paTOpPUU U MPUEMBI 1 Bu6nnoreka LIOK
oOpaiieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py10BaHUEMY.
Nuctpykrax no Th
CrapToBast AMarHOCTUYECKAS 14.09.2026 | 12.09.2026

4 pabota. YucTthlie BelnecTra u 1 Bu6moreka [IOK
cmecu. CriocoObl pa3aeneHus https://m.edsoo.ru/ff0d26ca
cMecen

c IMpakTryeckas pabora Ne 2 1 15.09.2026 | 16.09.2026 Bu6morexa [OK

«Pa3znenenue cmeceit (Ha

https://m.edsoo.ru/ff0d28c8
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MPUMEPE OUUCTKHU
MOBapEHHON COJIN)».
Nuctpykrax o Th

6 ATOMBI ¥l MOJICKVIIEI 21.09.2026 | 19.09.2026 bubnmoreka [JOK
Y https://m.edsoo.ru/ff0d2a6c¢c
XHUMHUYECKHE DJIEMCHTHI. 22.09.2026 | 23.09.2026
7 3HaKu (CUMBOJIbI) bubmmorexa [IOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DIIEMEHTOB
g [IpocThie U CI0KHBIE 28.09.2026 | 26.09.2026 Bu6smoreka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJNEKYJIIAPHOE 23.09.2026 | 30.09.2026 Bu6anorexa [IOK
YUYEHUE https://m.edsoo.ru/ff0d2d50
3aK0H IMOCTOSHCTBA COCTaBa 05.10.2026 | 03.10.2026
BEIIECTB. XUMHUUECKAS
bu6mmoreka [IOK
10 opmyia. BaneHTHOCTE
qJ pMY. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX
JIEMEHTOB
OtHOcUTENnbHAsg aTOMHas 06.10.2026 | 07.10.2026
11 macca. OTHOCUTENbHAS bubmorexa [JOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca
" MaccoBast 10J11 XUMHYECKOTO 12.10.2026 | 10.10.2026 Bu6muorexa IJOK
3JIEMEHTAa B COCIUHECHUU https://m.edsoo.ru/ff0d350c
12 KonunuecTtBo BemecTsa. Mob. 13.10.2026 | 14.10.2026 Bu6morexa LIOK

Monsapuas macca

https://m.edsoo.ru/ff0d5230
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dusnyeckre 1 XUMHUUECKHE 19.10.2026 | 17.10.2026
14 SIBJICHUSA. XUMHUYecKast Bubmuorexa LIOK
) https://m.edsoo.ru/ff0d37fa
peakuus
IIpu3Haku 1 yciaoBus 20.10.2026 | 21.10.2026
15 IIPOTEKAHUS XUMHYECKHUX Bubmiorexa LHOK
poTerd https://m.edsoo.ru/ff0d3a16
peakuni
3aKOH COXPAaHEHUS MACCHI 09.11.2026 | 24.10.2026
16 BEIIECTB. XUMHUYECKHE Bubmzorexa LIOK
IeCTs. https://m.eds00.ru/ff0d3b88
YpaBHEHUS
Brrunciienns koam4ecTsa, 10.11.2026 | 07.11.2026
17 MAaccChI BEIIECTBA 110 bu6mmoreka [IOK
YpPaBHECHUSAM XUMHYCCKUX https://m.edsoo.ru/ff0d5708
peaKuui
Kinaccuduxanusi XuMru4ecKux 16.11.2026 | 11.11.2026
18 peakuuii (coeTMHEeHus], Bu6moreka [IOK
pas3iioKeHus, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JJoMmoHOCOB — 17.11.2026 | 14.11.2026
19 Y4EHBIN-DHIUKIIONEINACT. Bubmmorexa [IOK
OO0IIEHHE U https://m.edsoo.ru/ff0d40c4
11
cUcTeMaTH3alus 3HaHU!
KonTponbaas pabota Nel mo 23.11.2026 | 18.11.2026
bu6mmorexa [IOK
20 TeMe «BelecTtBa u

XUMHUUYCCKUEC PCAKIU»

https://m.edsoo.ru/ff0d4290
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Bogﬂyx — CMECh I'a3oOB. 24.11.2026 | 21.11.2026
’1 CoctaB Bo3nyxa. Kucnopon Bu6moreka [JOK
— DJIEMEHT U IIPOCTOE https.//m.edsoo.ru/ff0d448e
BemiecTBo. O30H
du3nyecKrue 1 XUMUYECKHUE 30.11.2026 | 25.11.2026
CBOMCTBA KHCJIOPOJIA
22 (peakiu OKUCICHUS bubmmorexa LIOK
peakl ’ https://m.edso00.ru/ff0d4614
ropenue). [lonsarue 06
OKCHUAAX
CriocoOBbI [OJIy4YEHUS 01.12.2026 | 28.11.2026
23 KHCJI0poa B 1abopaTopuu u Bu6mmoreka [JOK
MIPOMBIIIJICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucmopoaa
TermioBou B(i)(l)eKT 07.12.2026 | 02.12.2026
XAMUYECKOUN PEaKIINH,
24 MOHATHE O TEPMOXUMUYECKOM bubmorexa HOK
p https://m.edsoo.ru/ff0d4790
YPaBHEHHH, K30~ U
SHJIOTEPMHUYECKUX PEAKIUAX
Tommuso (HC(I)TI), YTOJIb U 08.12.2026 | 05.12.2026
o MeTaH). 3arps3HeHUE Bu6auorexa [JOK
BO3/1yXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
ITpakTudeckas padora Ne 3 o 14.12.2026 | 09.12.2026
bu6mmorexa [IOK
26 teme «llomydenue n

cobupaHue KUCIopoa,

https://m.edsoo.ru/ff0d4ae2
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W3y4YECHUE €T0 CBOMCTB.
HNuctpykrax o Th

BOZOPOX — DIIEMEHT 1 15.12.2026 | 12.12.2026
27 IIPOCTOE BEMIECTBO Bubamorexa [OK
p m : https://m.eds00.ru/ff0d4ddo
Haxoxnenue B npupone
DdusnyecKre U XUMAYECKUE 21.12.2026 | 16.12.2026
28 CBOMCTBA BOAOpOaA BuGmmorexa LIOK
AOpoAa. https://m.edso00.ru/ff0d4ddo
[Ipumenenue Bomopoaa
2 I 22.12.2026 | 19.12.2026 bubmuorexa [JOK
OHATHC O KHCJIOTaX 1 COJIAX https://m.edsoo.ru/ff0d50d2
20 Croco0Bl OTyYeHHS 28.12.2026 | 23.12.2026 Bubmmoreka [TOK
BOI[OpOI[a B Ha60paTOpHH httDS://m.EdSOO.rU/ff0d4dd0
[NpakTryeckas padora Ne 4 1o 29.12.2026 | 26.12.2026
teme «llomydyenue n
31 coOupaHue BOI0Opoaa bubmmoreka LIOK
p AOp VH ? https://m.edsoo.ru/ff0d4f42
W3y4YE€HUE €T0 CBOMCTB.
Nuctpykrax no Th
32 TB. Moasipasii 00BEM ra3on bubmmoreka LIOK
: p ’ https://m.edsoo.ru/ff0d542e
3akoH ABorajipo
BblurclieHust 06bEMa, 12.01.2027 | 13.01.2027
33 KOJIMYECTBA BEIECTBA ras3a I1o bu6mmoreka [JOK

€Tr0 U3BECTHOMY KOJIUYECTBY
BELIECTBA UJIH 00BEMY

https://m.edsoo.ru/ff0d55a0
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Brraucnenns 00bEMOB ra30B 18.01.2027 | 16.01.2027
34 110 YpaBHECHHUIO peaKIIuy Ha bubmunorexa LIOK
OCHOBE 3aKOHAa 00BEMHBIX https://m.edso0.ru/ff0d5708
OTHOIIICHUW Ta30B
- dusnueckre U XUMUYECKUE 19.01.2027 | 20.01.2027 Bub6mnoreka LIOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBauuil. [TonsTtue 25.01.2027 | 23.01.2027 Bu6noreka LIOK
00 MHIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boja xak pacTBOpUTEIb. 26.01.2027 | 27.01.2027
Hacepienneie u e oK
37 HCEHACHIIICHHBIC PACTBOPHI. hgpg;;f;zgru/fmsmo
MaccoBast 10JI1s BEIIeCTBa B
pacTtBope
ITpakTnueckas padorta Ne 5 o 01.02.2027 | 30.01.2027
teme «lIpuroroBnenue
28 PacTBOPOB € ONPEACIEHHON Bu6moreka [IOK
MacCOBOH JojeH https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOTO BEIIECTBAY.
Nuctpykrax no Th
KonTponbHas padorta Ne2 o 02.02.2027 | 03.02.2027
39 teme «Kucnopon. Bogopo. bubmorexa HOK

Bona»

https://m.edsoo.ru/ff0d6342
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OKcupl: COCTaB, 08.02.2027 | 06.02.2027
40 KJaccu(pUKaIus bubmoreka LOK
> https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tomy4yeHne u XUMHAYECKHE 09.02.2027 | 10.02.2027
a1 CBOMCTBA KUCIIOTHBIX, Bu6muotexa [JOK
OCHOBHBIX M aM()OTEPHBIX https.//m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHOBaHMS: COCTaB, 15.02.2027 | 13.02.2027
bubmuorexa [JOK
42 KJIaCCU(PDUKAIIUI
Puicartis, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
13 [MoyueHne U XUMHAYIECKHUE 16.02.2027 | 17.02.2027 Bu6morexa [OK
CBOMCTBA OCHOBAHUH https://m.edsoo.ru/ff0d67ca
Kucnotsi: cocras, 22.02.2027 | 20.02.2027
bu6mmorexa [IOK
44 KJIaCCU(PDUKAIIUSI
Puicaiuis, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [MosyyeHne ¥ XUMUYIECKHUE 01.03.2027 | 24.02.2027 Bu6miorexa [OK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpeanue): 02.03.2027 | 27.02.2027
46 HOMEHKJIaTypa, CIIOCOOBI Bu6moreka [IOK
MOJYYCHHUA, XUMHUYCCKHEC https://m.eds00.ru/00ad9474
CBOMCTBA
[Tpaktrueckas padota Ne 6. 09.03.2027 | 03.03.2027
47 Pemienue bubnmoreka [JOK

OKCIICPUMCHTAJIbHBIX 3a1a4

https://m.edso0.ru/00ad9b7c
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1o TeMe «OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
coenuHeHu». MHCTpYyKTax
o Th

I'eHeTnyecKas CBA3b MEXIY 15.03.2027 | 06.03.2027

43 KJIACCAMH HEOPTaHUYECKUX bubmmorexa [JOK

B p https://m.eds00.ru/00ad9a50

COEQUHEHUN

19 O06001eHue 1 16.03.2027 | 10.03.2027 Bu6orexa LIOK
cUcTeMaTH3allus 3HaHUI https://m.edso00.ru/00ad9ch?
KonTponbnas padota Ne3 mo 22.03.2027 | 13.03.2027

50 TeMme "OCHOBHBIE KJIaCChI Bbubaunorexa [LIOK
HEOPraHMYCCKUX https://m.edsoo.ru/00ad9ela
COECIMHEHHUN"
[TepBbie ONBITKH 23.03.2027 | 17.03.2027

51 KJIaCCU(PUKAIUUA XUMUYECKUX bubmnoreka [IOK
anemeHToB. [lonsaTHE O https://m.edsoo.ru/00ad9ffa
IpyNnax CXOAHBIX 3JIEMEHTOB
[Teprnoanueckuii 3aKOH U 05.04.2027 | 20.03.2027

5 Ilepnognyeckas cucrema Bubmmorexa [IOK
XUMHYECKHX daemenToB 1. H. https://m.edsoo.ru/00ada52c
Menneneesa

&3 [epuopl, FPYIIIILL, 06.04.2027 | 24.03.2027 Bu6mmoreka [TOK

MOATPYIIIBI

https://m.edsoo.ru/00ada52c¢
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- Ctpoenune aromoB. CocTaB 12.04.2027 | 07.04.2027 Bu6morexa [JOK
ATOMHBIX Hﬂep. HBOTOHBI https://m.edsoo.ru/OOada342
CTpOCHHUE SIEKTPOHHBIX 13.04.2027 | 10.04.2027

- 000JI09CK aTOMOB 3JIEMCHTOB Bu6nmoreka [LIOK
[Mepuoauueckoii cucremsr 1. https://m.edsoo.ru/00ada6bc
H. Menneneena
XapakTepHcTHKa 19.04.2027 | 14.04.2027
XHMHMYECKOT'0 AJIEMEHTA I10

bubnuoreka IIOK
56 €ro MOJIOKCHUIO B 1
. https://m.edso0.ru/00ada824
ITepunonnueckoii cucreme /1.
H. Menneneena
3nauenue [lepHoauuecKoro 20.04.2027 | 17.04.2027
3aKOHA JIUISI Pa3BUTHUS HAYKHU U 5
bubnnoreka [IOK
57 npaktuku. /1. 1. Menpeneen
p ) v'[[ A https://m.edsoo.ru/00ada96e
— YUY€HBIH, NeAaror u
rpakJIaHVH

- W CUCTEMAaTH3alMs 3HaHUH / Bu6nuoreka [LIOK
Bceepoccuiickas mpoepoyHas https://m.edso0.ru/00adb33c
pabora
KonTtpoasnas padorta Ne4 1o 27.04.2027 | 24.04.2027
teme «CTpoeHue aToma.

bubnuorexa IIOK
59 XumMnueckas CBI3b» / 1

Bceepoccuiickas mpoepoyHas
pabota

https://m.edso0.ru/00adb486
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3JICKTp00TpI/II_IaTeJII>HOCTI> 03.05.2027 | 28.04.2027
60 aTOMOB XUMHYECKHUX 1 Bubmrorexa IOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
61 " 1 04.05.2027 | 05.05.2027 bubmuorexa [JOK
OHHAA XUMIICCKaAs CBA3D https://m.edsoo.ru/00adac34
6 KoBanenrtHas moaspHast 1 11.05.2027 | 08.05.2027 Bu6morexa [JOK
XUMHYECKAsd CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanieHTHas HENOIIpHAs 1 17.05.2027 | 12.05.2027 Bu6mmoreka [JOK
XUMHUYECKAd CBI3h https://m.edsoo.ru/00adaab8
64 C 1 18.05.2027 | 15.05.2027 bubmuorexa [JOK
TCHCHD OKMCIICHIA https://m.edsoo.ru/00adae28
65 OxucauTenpHO- 1 24.05.2027 | 19.05.2027 bubaunoreka LIOK
BOCCTAHOBUTEIBLHBIC peaKHI/II/I https://m.edsoo.ru/OOadbO?G
66 OxucnuTeny u 1 25.05.2027 | 22.05.2027 Bubnuorexa [IOK
BOCCTAaHOBUTEIIHN https://m.eds00.ru/00adb07¢
67 W CUCTEMaTHu3alys 3HaHUM 10 1 bubmuorexa [JOK
TeMe «CTpoeHI/Ie aToMa. https://m.edsoo.ru/OOad90b2
XuMH4YeCcKas CBI3b»
68 PesepBHblii ypok. OG0o0IEHE 1 25.05.2027 | 26.05.2027 Bu6mmoreka [JOK
Y cUCTeMaTHu3allis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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HoypquO-TeMaaneCKoe IJIAHUPOBAHUE 9 kiacce

Komm4ecTBo 4acoB JlaTa usyHenus JJIeKTPOHHbIe
Ne Tema ypoka uudpoBbie
n/m Beero Kontpoabubie | IlpakTnueckue o0pa3oBaTte/ibHbIE
padoThI padoThI 9a 96 pecypcbl
BBoaurrit HMHCTPYKTaX 01.09.2026 03.09.2026
o Th.
[lepunoanueckuii
1 33KOH. 1 bubmorexa [JOK
Ilepnonnueckas https://m.edsoo.ru/00adb59e
CUCTEMA XUMHYECKUX
anemeHToB [I. U.
MenneneeBa
Bxopanas 02.09.2026 07.09.2026
JIMarHOCTHUYECKasA
2 paboTa. 1 bubmuorexa [IOK
3aKOHOMEPHOCTH B https://m.edso0.ru/00adb6b6
W3MEHECHUH CBOWCTB
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XUMHUYECKUX
AJIEMEHTOB MEPBBIX
TPEX MEPUOOB

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHUYECKUX
BEIIECTB

08.09.2026

10.09.2026

bubnunorexa LIOK
https://m.edsoo.ru/00adb7e2

Bunpr xumuaeckon
CBSI3U U THUIIBI
KPUCTAIITUYECKUX
peETOK

09.09.2026

14.09.2026

bubnunoreka LIOK
https://m.edsoo.ru/00adbac6

KonTtpoasHas paboTa
Nel mo teme
«IloBTOpEHUE U
yrIIyOJIeHue 3HAaHUHN
OCHOBHBIX pa3/ieyioB
Kypca 8 Kiacca»

15.09.2026

17.09.2026

Knaccuduxanus
XUMHYECKUX PEeAKIUN
10 PA3JIUYHBIM
MpU3HAKaM

16.09.2026

21.09.2026

bubnmorexa LIOK
https://m.edsoo.ru/00adbch0

[TonsaTHEe 0 ckOpOCTH

XAMUYECKOU pEAKIINH.

Ilougarue o
TOMOTEHHEBIX U

22.09.2026

24.09.2026

bu6nunorexa LIOK
https://m.edsoo.ru/00adbe9a
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TETEPOTreHHBIX
peakiusx

ITonsrue o
XUMHUYECKOM
PaBHOBECHH.
DaKTOPHI, BIUSIOIINE
Ha CKOPOCTh
XAMUYECKOU pEaKIINU
U TIOJ0KECHHE
XUMHUYECKOTO
paBHOBECHS

23.09.2026

28.09.2026

bubnunoreka LIOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTETBHO-
BOCCTAHOBUTEIBHBIE
peakiuu

29.09.2026

01.10.2026

bubnunoreka LIOK
https://m.edsoo.ru/00adcade

10

Teopus
BJIEKTPOJIUTUYECKOMN
JACCOLIMALIAM.
CuiibHbBIE U clla0bie
AIEKTPOIUTHI

30.09.2026

05.10.2026

bubmnoreka IIOK
https://m.edsoo.ru/00adcd68

11

HNoHnHble ypaBHEHHS
peakiuu

06.10.2026

08.10.2026

bu6nmorexa LIOK
https://m.edsoo.ru/00add448

12

XHUMHYECKUE

CBOMCTBA KHUCJIOT U
OCHOBAHUM B CBETE
MPEACTABICHUN 00

07.10.2026

12.10.2026

bu6nunorexa LIOK
https://m.edsoo.ru/00add5d8
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3JIEKTPOJIMTUYECKOMN

JTUCCOIIMAIIMU
XHUMHUYECKHE 13.10.2026 15.10.2026
CBOICTBA COJICH B
13 CBETE MPECTABICHUN Bbu6muoteka [JOK
00 https://m.edsoo.ru/00add8b2
BJICKTPOIUTUYECKOU
JUCCOIHAIIMH
14 TTousiTue o TUPOIIU3E 14.10.2026 19.10.2026 Bubimoreka LIOK
coJieu https://m.edsoo.ru/00add9d4
O0001IeHNE U 20.10.2026 22.10.2026
15 CHCTEMaTHU3aI g Bubmiorexa OK
. 1 https://m.edsoo.ru/00addd12
3HAHUU
[TpakTuyeckas padora 21.10.2026 05.11.2026
No 1. «Pemenne
16 3KCIEPHUMEHTAJIbHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3agau». MHCcTpyKTa)
no Th
KonTtpoabsHas paboTa 10.11.2026 09.11.2026
Ne2 o Teme
17 «DNEKTPOIUTUYECKAS Bubnmoreka [TOK
JUCCOIUaIu. https://m.edsoo.ru/00addec0

XUMHUYECKUE peaKIun
B PacTBOpax»
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18

OOmas
XapaKTEePUCTHUKA
raJOreHOB.
XHUMHUYECKUEC
CBOICTBA HA IPUMEPE
XJ0pa

11.11.2026

12.11.2026

but6mmoreka [IOK
https://m.edsoo.ru/00addfe2

19

XJIOpOBOAOPO.
ConsiHas KucIoTa,
XUMUYECKUE
CBOKCTBA, MOJIyYEHUE,
MIPUMEHEHUE

17.11.2026

16.11.2026

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

20

[IpakTruueckas padora
Neo 2 o Teme
«ITonyuenue consHoM
KUCJIOTBI, U3YUYEHUE €€
CBOWCTB.
Nuctpykrax no Th

18.11.2026

19.11.2026

bu6anoreka LIOK
https://m.edsoo.ru/00ade348

21

Brrancnenus mo
YpaBHEHUSIM
XAMUYECKUX PEAKIIHM,
€CJIM OJIUH U3
pEareHToB JiaH B
N30BITKE

24.11.2026

23.11.2026

bubanoreka LIOK
https://m.edsoo.ru/00ade488

22

OOmas
XapaKTECPHCTHKA

25.11.2026

26.11.2026

bubanoreka [JOK
https://m.edsoo.ru/00ade64a
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31emeHToB VIA-
TPYIIIHI

23

AJnoTpornHsie
Moau(UKAIK CEpPBhI.
Haxoxnenune cepsl n
e€ coeIMHEHNH B
IIPUPOJIE.
XHUMUYECKHE
CBOKCTBA CEPBI

01.12.2026

30.11.2026

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopo,
CTpOEHUE,
(usnueckue u
XHMHUYECKHE CBOMCTBA

02.12.2026

03.12.2026

bubmuoreka [{OK
https://m.edsoo.ru/00ade802

25

Oxkcupsl cepsl.
Cepnas KucCIIOTA,
duznueckue u
XUMUYECKUE
CBOMCTBA,
MIPUMEHEHUE

08.12.2026

07.12.2026

bu6nmorexa LIOK
https://m.edsoo.ru/00adea28

26

XUMHUYECKHUE
peakIuu, Jexaliue B
OCHOBE
MPOMBIIIJICHHOTO
croco6a Mmoyry4eHus
CEPHOM KHUCJIOTHI.

09.12.2026

10.12.2026

but6mmorekxa [IOK
https://m.edsoo.ru/00adec8a
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XHUMHUYECKOe
3arpsi3HEHUE
OKpYXaroen cpeibl
COCJIMHEHUSAMU CEPbI

27

Brruucnenue
MacCOBOH J0JIH
BBIXO/Ia TPOAYKTA
peakuu

15.12.2026

14.12.2026

bubnunorexa LIOK
https://m.edsoo.ru/00adec8a

28

OO6mas
XapaKTEePUCTHUKA
sneMeHTOB VA-
rpynmnsl. A30T,
pacrpocTpaHeHue B
npupoze, pu3nyeckue
1 XUMHYCCKHUE
CBOMCTBA

16.12.2026

17.12.2026

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

29

AMMmHakx, ero
dusnueckue u
XUMHUYECKHUE
CBOWCTBA, MOJIyYEHHUE
Y IPUMEHEHUE

22.12.2026

21.12.2026

bu6nmorexa LIOK
https://m.edsoo.ru/00adf004

30

[IpakTruueckas pabora
Ne 3 o reme
«ITonyuenue
aMMuaKa, u3yueHue

23.12.2026

24.12.2026

but6mmoreka [IOK
https://m.edso0.ru/00adf180
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€ro CBOWCTB.
HNuctpykrax o Th

31

A3oTHas KHUCJIoTa, €€
duznyeckue u
XUMHUYECKHE CBOMCTBA

29.12.2026

28.12.2026

but6mmoreka [IOK
https://m.edsoo.ru/00adf306

32

IToBTOpHBII
MHCTPYKTaX 10 Th.
Hcnonp3oBanne
HUTPATOB U COJIEU
aMMOHHSI B KQUECTBE
MUHEPATBHBIX
yA0OpeHui.
XUMHYECKOE
3arpsi3HEHHE
OKPYXarUIEH Cpeibl
COEIMHEHUAMU a30Ta

30.12.2026

11.01.2027

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

33

[ToBTOpHBII
MHCTPYKTaX 1o Th.
dochop. Okenn
docdopa (V) u
docdhopHas Kuciora,
dusnueckue u
XUMHYECKHE
CBOWCTBA, OJIy4YEHHUE

12.01.2027

14.01.2027

bubanoreka LIOK
https://m.edsoo.ru/00adf68a
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34

Hcnonp3oBanne
docdaroB B KauecTBe
MUHEpaTbHBIX
y100pEHU.
3arpsi3HeHHE
IIPUPOTHON CPEIBI
dbocdaramu

13.01.2027

18.01.2027

bubnunorexa LIOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnupoCcTpaHEHHE B
pUpoze, PU3nIecKue
1 XUMHUYECKHUE
CBOMCTBA

19.01.2027

21.01.2027

bubnunoreka LIOK
https://m.edsoo.ru/00adfd9c

36

Okcunael yriepoaa, ux
duznueckue u
XUMUYECKUE
CBOMCTBA.
DKOJIOTUYECKUE
po0JIeMbI, CBSI3aHHBIC
C OKCHJIOM yTJIepoja
(V)

20.01.2027

25.01.2027

bubanoreka LIOK
https://m.edsoo.ru/00adfebe

37

YronpHag KUCJIOTa U
e€ cou

26.01.2027

28.01.2027

bubnunorexa LIOK
https://m.edso0.ru/00ae006¢c

38

[IpakTuueckas pabora
Ne 4 o Teme
"Tlonyuenue

27.01.2027

01.02.2027

bu6nunorexa LIOK
https://m.edso0.ru/00ae027¢
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YIJIEKUCIIOTO rasa.
KauectBennas
peakius Ha kapOoHaT-
noH". MHCTpyKTax 1o
Tb

39

[TepBoHayabHbIC
MIOHATHUS 00
OpraHUYECKUX
BEIIECTBAX KAK O
COEIMHEHUAX

yriepoaa

02.02.2027

04.02.2027

bubnuoreka [{OK
https://m.edsoo.ru/00ae054e

40

Kpemnuii u ero
COEIMHEHNUS

03.02.2027

08.02.2027

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

41

[IpakTuueckas pabora
Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a4y 1o TeMe
«Baxnernne
HEMETaJUTbl U UX
COEIUHEHUS.
Nuctpykrax no Th

09.02.2027

11.02.2027

bubmmoteka IIOK
https://m.edsoo.ru/00ae0bf2

42

KoHntposnbHas paborta
Ne3 1o Teme
«Baxuenmme

10.02.2027

15.02.2027

bubnunorexa LIOK
https://m.edso0.ru/00ae0el8
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HEMCTAJJIbI U UX
COCOIHMHCHUA»

43

Obmas
XapaKTEPUCTHUKA
XUMHAYECKUX
AIEMEHTOB —
METaJIOB.
Meramnunyeckas CBs3b
Y METaJlInyecKas
KpUCTaJIINYECKas
pemérka. Ouznueckue
CBOWCTBA METAJIJIOB

16.02.2027

18.02.2027

bubmuoreka [{OK
https://m.edsoo.ru/00ael103e

44

XUMUYECKHE
CBOMCTBa METAJJIOB.
DIJIEKTPOXUMHUYECKU I
A HAIPSDKEHU N
METAJIOB

17.02.2027

22.02.2027

bu6nmorexa LIOK
https://m.edsoo.ru/00ae1156

45

OO6mme crnocoObl
MOJy4YEHHUS METAJITIOB.
CnnaBbl. Berunciaenus
110 YpPaBHEHUSIM
XAMUYECKUX PEAKIIHM,
€CJIM OJIMH M3
peareHTOB COAEPIKUT
IpUMeECH

24.02.2027

25.02.2027

bubnunorexa LIOK
https://m.edsoo.ru/00ae1156
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02.03.2027

01.03.2027

46 [TonsiTue 0 Koppo3uun Bbu6nuorexa [IOK
METAJIJIOB https://m.edso0.ru/00ae1278
47 [L{e10YHbIe MEeTAILIBI 03.03.2027 04.03.2027 bubmmorexa [JOK
https://m.edsoo.ru/00ae14b2
Oxcuael 1 09.03.2027 11.03.2027
48 TUAPOKCHUJIBI HATPUS U bubmaorexa LIOK
AP 8 p https://m.edsoo.ru/00ael14hb2
KaJIus
[[lenouyno3eMebHbIC 10.03.2027 15.03.2027
49 METaJlJIbl — KAJIBLIUM U Bubmiorexa OK
. 1 https://m.edsoo.ru/00ael5e8
MarHum
50 Baxxueiimue 16.03.2027 | 18.03.2027 Bu6aunoreka LIOK
COCIUHECHUSA KaJIbIIHI https://m.edso0.ru/00ae15e8
O06o061mmenue u 17.03.2027 22.03.2027
51 CHUCTEeMaTHU3alMI
3HAHUHU
JKécTkocTh BOALI U 23.03.2027 25.03.2027
52 croco0bI eé bubmiorexa LIOK
https://m.edsoo.ru/00ae1886
YCTpaHEHUS
[TpakTudeckas padora 24.03.2027 05.04.2027
Ne 6 o Teme
53 "YKEcTkoCTh BOJBI Bu6moreka [IOK

METOJIbI €€
ycTpaHeHus'".
WNuctpykrax no Th

https://m.edsoo.ru/00aelae8
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54 AJTIOMUHMIA 06.04.2027 08.04.2027 bubnunorexa LIOK
https://m.edsoo.ru/00aelc64
AMdoTepHbie 07.04.2027 | 12.04.2027
55 CBOMCTBA OKCHUIA U Bubmorexa HOK
A https://m.edsoo.ru/00aelc64
THAPOKCHIA
13.04.2027 15.04.2027 bubmmoreka [HOK
56 Kenezo . H
https://m.edsoo.ru/00ae1d86
Okcuipl, TUAPOKCUIBI 14.04.2027 19.04.2027
57 1 comu xenesa (1) u bubmorexa HOK
https://m.edsoo.ru/00ae35e6
xenesa (1)
O00011eHNE U 20.04.2027 22.04.2027
58 cUCTeMaTH3alsd
3HAHUU
[IpakTnueckas pa60Ta 21.04.2027 26.04.2027
Ne 7. Pemenue
DKCIHEPUMEHTAIIBHBIX
59 3a1a4 1o TeMe bubnuoreka [{OK
«Baxueimnume https://m.edsoo.ru/00ae3de8
METAaJJIbI U UX
COCIUHECHUSA.
Nuctpykrax no Th
BeruucieHud oo 27.04.2027 29.04.2027
60 YPaBHCHUAM Bu6mmorexa IIOK

XAMUYECKUX PEAKIIHM,
€CJIM OIMH U3

https://m.edso0.ru/00ae1750
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pEeareHTOB JIaH B
M30BITKE WJIN
COAEPKUT MPUMECH.
Brruncnenus
MacCOBOM JIOJIU
BBIXO/1a IPOJIYKTa
peaKuuu

61

O0o001IeHue u
CUCTEMATU3ALMS
3HAHUM

28.04.2027

03.05.2027

62

KonTtpoawsHas paboTa
Ne4 o Teme
«Baxueime
METaJIbl ¥ UX
COCITMHEHUS

04.05.2027

06.05.2027

63

BemiectBa u
MaTepuasbl B
MMOBCEIHEBHOM JKU3HUA
YyeJoBeKa

05.05.2027

13.05.2027

bubmnoreka IIOK
https://m.edsoo.ru/00ae3f50

64

XUMHYECKOE
3arpsi3HEHUE
OKPYKAIOIIEU CPEBI

11.05.2027

17.05.2027

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270

65

Ponp xumuu B
pelieHun

12.05.2027

20.05.2027

bu6nunorexa LIOK
https://m.edsoo.ru/00ae4270
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AKOJIOTHICCKUX
po0JeM

Pe3epBHBII ypOK.
66 O60061meHue u
CUCTEMATHU3ALIMS

3HAHUU

18.05.2027

24.05.2027

bubnunoreka LIOK
https://m.edsoo.ru/00ae0d0a

Pe3epBHBII ypOK.
67 O600u1IeHnE U
CUCTEMAaTHU3ALIUS

3HAHUU

19.05.2027

24.05.2027

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

Pe3epBHBII ypOK.
63 O600u1IeHNE U
CUCTEMAaTHU3ALIUS

3HAHUU

25.05.2027

24.05.2027

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Kon
MPOBEPsSIeMOro
pe3yJbTara

1

IIpoBepsiemble MpeaMeTHBbIE Pe3YJIbTAThl 0CBOECHHS
OCHOBHO# 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOT'O
o011ero oopasoBanus

I1o Teme: «HCpBOHa‘{aJII)HI)IEE XUMHUYCCKUC ITOHATHA

1.1

1.2

1.3

1.4

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATHIA:
aToOM, MOJIEKyJa, XUMHUYECKUH DBJIEMEHT, MpPOCTOe
BELIECTBO, CJIOXKHOE BEIECTBO, CMECh (OQHOPOJAHAs U
HEOJIHOPO/IHAsA), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAas
U MOJIEKYJIIpHAas Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpHAas ~Macca, MaccoBas JOJS  XUMHUYECKOIO
JJIEMEHTa B  COCIMHEHUHM, MOJSIpHBIH  OOBEM,
XUMHUYECKas peaklus, Kilaccu(puKaluusg  peaklui:
pEaKlMU COCIUHEHUs, PEaKLUH Pa3JIOKEHUs, PeaKuuu
3aMEIIEHM, PEaKIInA 0OMEHA, K30~ U SHAOTEPMHUUECKHE
peakuuu, TemIoBo 3p(deKT peakuuu, pacTBOp,
MaccoBas 10yl BenlecTBa (IPOLEHTHAsS KOHIIEHTPALKs)
B PacTBOpE

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX
MOHATUH M NPUMEHATh 3TU TOHATUS TPHU ONUCAHUU

BEILIECTB U UX NIPEBPALICHUN

UCII0JIb30BaTh XUMHYECKYIO CUMBOJIUKY JUIS
cocTaBiieHHs  (OpPMyJ  BEIIECTB W  ypaBHEHUH

XAMUYECKUX PEAKIIAN

PaCKpbIBaTb CMBICJI 3dKOHOB COXPAHCHHUSA  MACChI
BCIICCTB, IIOCTOAHCTBA cocCTaBa, aTOMHO-

MOJIEKYJIIPHOTO yY€HUs, 3aK0OHa ABOTaapo




ONpCACIIATh BaJICHTHOCTD aTOMOB 3JICMCHTOB B

Lo OWHAPHBIX COCTUHEHUSIX
KJIacCU(PUIIMPOBATh XUMUYECKHE peakuu (10 YUCIy U
1.6 COCTaBy YYacTBYIOUIMX B PEaKIMU BEIIECTB, IO
TeroBoMYy 3 dexTy)
17 BBIYUCIIATh  OTHOCUTEIBHYIO  MOJIEKYJISIDHYIO U
' MOJISIPHYIO MacChl BEIIECTB
18 BBEIYHCIIATh MACCOBYIO JIOJIF0 XUMHYECKOTO JJIEMEHTA TI0
' bopmyIie coeTMHeHus,
1.9 BBEIYHCIIATh MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl MO3HAHUS —
1.10 HaOJII0/ICHHE, HM3MEpEHHUE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT (PEAJIbHBII U MBICJIEHHBIH )
5 ITo TEME: «Baxnenue IIPEJICTaBUTEIIN
HEOPTaHUYECKUX BEIIECTBY
”1 PacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSATHIA:
' OKCH/JI, KHCJIOTa, OCHOBAHHE, COJIb
’5 OTIPEIEIATh PUHAIIICKHOCTh BCIIECTB K
' onpenenéHHOMY KIIacCy COSTUHEHUH 10 popMytam
2.3 KJIAaCCU(PHUIIMPOBATH HEOPraHUYECKHUE BEILIECTBA
XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIUE XUMHUYECKUE
Y CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIAs
' ONMHCAHWE TPUMEPAMH MOJICKYJSIPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITUI
MPOTHO3WPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT
2.5 WX KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAIICHUN B PA3TUYHBIX YCIOBUIX
25 ClIeoBaTh  TMpaBUJaM  TOJIB30BAHUS  XUMHUYECKOUN

MoCy/1Ioil M 1abopaTOpHBIM O0OpPYJOBaHUEM, a TaKKe




IpaBuJiaM OOpalIeHHsI C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKIUSAMU TIO  BBIMIOJHEHUIO  J1a00OpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYCHHIO U COOMPaHUIO
ra3oo0pa3HbIX BemecTB (BOAOpPOAa W KHUCIOPOJaA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MaCcCOBOU
J0Jied  pacTBOPEHHOIO BEHIECTBA, IUIAHMPOBATH U
MIPOBOIUTH XUMUYECKHE AKCIIEPUMEHTHI o
pacro3HaBaHUIO PACTBOPOB IIEJIOYEHM © KHCIOT C
MOMOIIBI0  MHAMKATOPOB (JlakMyc, ¢deHoadTalievH,

METHJIOpaHX U APYTHE)

2.7

MPOBOAUTh PACUYETHl 10 YPaBHEHUID XHUMHUYECKOU

peaKIuu

[To teme: «llepmogmueckuii 3axkoH u llepmogumueckas
cucreMa xumuueckux snemeHToB JI. M. Menaeneena.
Ctpoenue aToMOB. XuMH4ecKasi CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUI)

3.1

pPacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKUX MOHATHM:
AIpO aToma, JJICKTPOHHBIM CJIOW aroMa, aToOMHas
opOuTalb, paInyC aToMa, XUMUYECKasl CBSI3b, MOJSpHAs
u HETOJsIpHAas KOBaJICHTHAasI CBSI3b,
AIEKTPOOTPULIATENBHOCTh, NOHHASI CBSI3b, HOH, KaTHOH,

AHHUOH, CTCIICHb OKMCJICHH A

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTHI

3.3

ONMHUCHIBATh M XapaKTepU30BaTh TaOMUUHYIO (HopMy
Ilepponuyeckoil CHUCTEMBI XHUMHUYECKUX DJIEMEHTOB:
pa3iuyaTh MOHITHS «TJIaBHAsI OATpyMma (Arpymnmna)» u
«mobounas mnoarpynna (brpynma)», «wmanbie» U

«O0JIBIIINE) TEPUOIBI

3.4

packpbiBaTh cMbIch Ilepuognueckoro 3akona JI.U.

Meneneena: JEMOHCTPUPOBATH MOHUMAaHUE




3.5

3.6

3.7

9 KJIACC

MEPUOJIMYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKUX

AJIEMEHTOB OT UX NOJI0KeHUA B [ lepnoanueckon cucreme

COOTHOCHUTH 0003HAYCHUsI, KOTOPHIE HMEIOTCSI B TaOJIHIIE
«I[lepunomudeckas cucremMa XuMuIeckux 3memeHToB J1. 1.
MenneneeBa» ¢  YHCIOBBIMH  XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U
3apsij aapa, o0OIIee YUCio MEKTPOHOB U paclpeiesieHne

HX I10 3JICKTPOHHBIM CHOHM)

OIIpCACIIATH CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHLIX

COECINMHEHUAX

OIIpCACIIATE BHU XUMHYECKOM CBS3HU (KOBaHGHTHaﬂ )51

I/IOHHaH) B HCOPIraHNM4YCCKUX COCANHCHUAX

Kon
MPoBePsSIeMOro
pe3yJjbTara

IIpoBepsieMble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHO# 00pa30BaTe/IbLHOI NPOrPaMMBbI OCHOBHOI'0
001ero oopasoBaHus

1

1.1

ITo Teme: «BemecTBo 1 XuMHYeCKask peaKkus»

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSATHMA:
pacTBop, AJIEKTPOJINTHIL, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs IUCCOLMAIMs, PEaKUUU HOHHOTO
oOMeHa, KaTaau3aTop, XUMHUYECKOE pPaBHOBECHE,
oOpaTuMbIe 151 HEoOpaTUMbIe peakuuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHBIE peakiuu,
OKHCJIUTEIIb, BOCCTAHOBUTEb, OKHUCJICHHE U
BOCCTaHOBJICHHE, AJUTOTPOITHS, am(pOTEepHOCTb,
XUMHUYECKas CBA3b (xoBasyeHTHas, WOHHaA,
MeTaJUINYecKasi), KpUCTAIMYECKass PEIIETKa, CIUIABBI,

CKOPOCTh XMMHYECKON PEAKIUU




1.2

1.3

1.4

1.5

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHNYCCKHX
MOHATHUA U IIPUMCHATL 3TU TIOHATHA IIPpU OIIMCAHUU

BEILIECTB U UX NPEBPAICHUN

COCTaBIISATh YpaBHEHUS ANEKTPOIUTUIECKON
JIMCCOLUAIIMN KUCJIOT, WIEJOYed U COJIeH, MOJIHBIE U
COKpAII¢HHBIC YPAaBHCHHSI PEaKIIMii HOHHOTO 0OMEHa

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX peakiuin MIOCPEACTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHCca 3TUX peakiuin

MPOBOAUTh PACUYETH IO YPAaBHEHUID XHUMHUYECKOU

peaKIuu

I1o remam: «HemeTaiuiel 1 X coeTMHEHUS U «MeTauThI

H NX COCOAUHCHUA»

2.1

XapaKTepU30BaTh (omuCHIBaTH) oOmue 151
cenuuyeckrue XUMUYECKHUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPAKAasi OMKMCaHUE TPUMEpaMuU
MOJIEKYJISIPHBIX u MOHHBIX ypaBHEHU I

COOTBCTCTBYIOIINX XUMHNYCCKHX peaKuHﬁ

2.2

2.3

2.4

COCTaBJISITh YPABHEHUSI PEAKLMM, MOATBEPKIAAIOIINX
CYIIECTBOBAHUE T€HETUYCCKOU CBSI3U MEXKITY

BCUICCTBAMHU PA3JIMYHBIX KJIAaCCOB

IMPOTrHO3UPOBATH CBOMCTBA BE€IICCTB B 3aBUCUMOCTH OT
HUX CTPOCHHA, BO3MOXKHOCTU IHPOTCKAHHA XHMMHNYCCKHX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeoBaTh  MpaBWJaM  TOJIB30BAHUS ~ XUMHUYECKOU
MocyIol W J1abopaTOpHBIM O0OPYyIOBaHUEM, a TaKkKe
npaBujIaM OOpaIlleHUs C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIIUSMHA  TI0  BBITIOJIHCHHIO  J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB IO IOJIYYEHHUI0O W COOHMpaHUIO

ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOro ras3a)




2.5

MIPOBOJIMTH PEAKITUH, ITOATBEPXKTAOIINE KaUSCTBCHHBIN
COCTaB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OITBITHBIM
nyTéM XJIOpUA-, Opomma, uoaua, kapobonar, docdar,
CHIIMKAT, CYJIb(aT, THIPOKCHIUOHBI, KATHOHBI aMMOHHUS,
WOHBl M3yYCHHBIX METAJUIOB, IPHCYTCTBYIOIIUE B

BOIHBIX paCTBOPAX HCOPIraHNMYCCKUX BCIIICCTB

3.1

3.2

[1o Teme: «XUMUS 1 OKpYKarOLIas Cpeiar

PaCKPbIBATh CMBICII OCHOBHBIX XHMHYCCKUX TIOHSITHH:

ITJIK BemiecTBa; KOppO3usi METAIIIOB

MPUMEHATh  OCHOBHBIC  OIEpalldd  MBICIUTEIBHOU
NESITEIbHOCTH — aHaIUM3 W CHUHTE3, CpaBHEHME,
000011IeHre, CUCTEMAaTHU3alluI0, BBISBICHUE MPUYUHHO-
CJI€JICTBEHHBIX CBSI3€M — 151 U3YUCHUS CBOMCTB BEIICCTB
U XUMUYECKUX PEaAKIU; €CTECTBEHHOHAYYHbIE METO/IbI
MO3HaHUs — HaOJII0ACHUE, U3MEPEHHUE, MOJICIUPOBAHHE,

AKCIEPUMEHT (pPeabHBIN U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

1.1

1.2

[lepBOoHaUaIbHBIE XUMUUECKUE TOHATHS

[Ipeamer xumuu. Poilb XMMUM B JKM3HU YENOBEKA. XUMHUS B
cucreMe Hayk. Tena u BemecTtBa. PU3NUECKHE CBOMCTBA BELIECTB.
ArperaTHoe COCTOSIHUE BEILIECTB

[TonsiTue 0 Merodax MO3HAHUA B XUMHUU. UHCThIE BElIeCTBA U

cmecu. CriocoObl pa3/iesieHnst CMecei

1.3

ATOMBI M MOJICKYJIBI. XumMudeckue dJIeMeHThl. CHMBOJIBI
XUMHYCCKHUX JJICMCHTOB. HpOCTBIe n CIOXHBIC BCHICCTBA.

ATOMHO-MOJIGKYJIHPHOG YUCHUC

1.4

Xumuyeckas (¢opmysa. BaleHTHOCTh aTOMOB XHUMHYECKUX
AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BeleCTB. OTHOCUTEIbHAS
aTomHas Macca. OTHOCUTENbHAsI MOJIEKYJIsIpHas Macca. MaccoBas

J0JIAA XUMHYCCKOI'O DJICMCHTA B COCANHCHHNU

1.5

KommuectBo BemectBa. Mosib. MonsipHas macca. B3aumocBs3b
KOJIMYECTBa, MacChl M 4YHUCJIA CTPYKTYPHBIX €IUHUII BELIECTBA.

Pacuétel o dhopmynamMm XUMHYECKUX COSTUHEHUN

1.6

PuU3NYECKNE U XMMHUUYECKHUE SBJICHUSA. XUMHUUECKas peakuus u e
IIPU3HAKU. 3aKOH COXPAHEHHS MAacChl BEIIECTB. XHMHYECKHE
ypaBHenus. Knaccudukanus XuMu4eckux peakiuil (CoeuHeHusl,

pazJioKeHusl, 3aMeIleHHs, OOMEHA)

1.7

XUMHUUYECKUM DKCIIEPUMEHT: 3HAKOMCTBO C XMMUUYECKOU ITOCYAO0H,
C IpaBWJIaMH palbOTHI B J1TaOOpAaTOpUM U MpUEMAMH OOpAILECHHUS C
Ja00paTOpPHBIM  O0OpPYJOBAaHUEM, U3YUYCHHE U  OINHCAHUE
(bu3MYeCcKuX CBOWCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB,
HaOmoeHne (usnueckux (IJIaBIICHWE BOCKA, TasHUC JIbJA,

pacTupaHue caxapa B CTyNKe, KUIIEHUE U KOHJEHCAlUs BOJIbI) U




XUMUYECKUX (TOPEHUE CBEUH, MMPOKATMBAHUE METHOM TTPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCJIOTOM) SBJICHUN, HAOIIOJCHUE H
OMMHMCAHWE TPU3HAKOB TIPOTEKAHWS XUMHUYCCKHX PEaKInn
(pa3noxeHue caxapa, B3aMMOJICHCTBHE CEPHOW KHCIOTHI C
xjopugoM Oapus, paznoxeHue rugapokcuna wmemu(ll) mpm
HarpeBaHUH, B3aUMO/JICHCTBHE XKee3a ¢ pactBopoM coiu meau(ll),
M3yYeHHE CIOCOOOB pa3jeiieHUs cMeceil (C MOMOIIbI0 MarHuTa,
bunbTpoBaHKE, BBIAPUBAHKUE, MUCTHIUIALMSA, XpoMarorpadus),
MIPOBEJICHNE OYMCTKH IMOBAPEHHOM COJTH, HAOIIOJICHHE 1 OTTMCAHNE
pe3yibTaTOB TMPOBEJEHUSI OMbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEeHUs MacChl, CO3/IaHHE Mojienen MOJIEKYJT

(mapocTepKHEBBIX)

Baxneiinme MNpCaACTAaBUTCIIN HCOPIraHNYCCKUX BCUICCTB

2.1

2.2

2.3

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucmopon — anemMeHT u
pocTOo€ BemecTBO. HaxokleHwe Kuciopoga B HNPUPOJE,
buznueckue M XUMHYECKHE CBOMCTBA (peakuud TOPEHUS).
Oxcunpl. [lpumenenue xkucinopoma. CrnocoObl  MOTy4YeHUs
KHUCIIOpoJia B Ja0OpaTOpuyd U TMPOMBINUIEHHOCTH. KpyroBopot
kuciopoga B mpupone. O30H — awmoTpornHas MoAudUKaIus
KHUCJI0poAa

TeroBolr 3(hdEeKT XUMHUECKOW peakinH, TEPMOXUMHUUYECKHUE
YPaBHEHMUS, K30- U SHAOTEPMHUUECKUE PEaKMU. TOIMINBO: YroJb
U METaH. 3arpsi3HeHHUE BO3/1yXa, YCUJICHUE TapHUKOBOTO Y dekTa,
pa3pylI€HUE 030HOBOTO CJIOA

Bonopon — aneMeHT u mpocToe BenlectBo. Haxoxaenrne Bogopoaa B
npupojsie, (U3NIECKHUEe W XUMUYECKHE CBOWCTBA, MPUMEHECHHE,

criocoOb! nosyyeHust. KuciaoTsl u conu

2.4

MoutsipHbIii 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YpPaBHEHUAM

2.5

duznuecKue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBopsI.

HacplllieHHBIE ¥ HEHACBIIIEHHBIE PAacTBOpbl. PacTBOpMMOCTH




BEIIECTB B BOJAE. MaccoBasg n0is BeElIeCTBA B PACTBODE.
Xumuyeckue cBoicTtBa Boabl. OcHoBaHus. Poiib pacTBOpoB B
MPUPOAE Y B KU3HU 4YenoBeka. KpyroBopor Boabl B IpUpOAE.

3arpsi3HeHHe NpUPOIHbIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOA

Knaccudukamums  Heopranmdeckux  coenuHeHWd.  OKCHIBI.

Knaccudukanms  oxcumoB:  coneoOpasyromue  (OCHOBHEIE,

2.6 KHCIIOTHBIC, aMbOTEpHBIE) U HecoeoOpasytonue. HomeHnkmarypa
okcuaoB. Dusznueckne W XUMHYECKHE CBOMCTBA OKCHJIOB.
[Tomy4yeHne OKCHIOB
OcHoBaHus. Knaccuduxanus OCHOBAHUI1: EI0YH u

57 HEpaCTBOpUMMBIE  OCHOBaHWs. HoMmeHkiaTypa  OCHOBAaHWM.

' Ou3NYeCKne W XUMHYECKHE CBOMCTBA OCHOBaHWU. [lomydenue
OCHOBAHUU
Kucnorel. Knaccudukanuss kuciaor. HomeHknaTypa KHCIOT.

2.8 du3nyeckue U XUMHUUYECKHUE CBOMCTBA KHCIOT. PsAn akTUBHOCTH
metaimoB H.H. bekerosa. [lonyuenue kucnor

29 Comu. Homenknarypa cojeid. Dusnmdyeckue MU XUMHUUYECKHE

' cBoimcTBa coiieil. [Toyuenue conen

210 ['eHeTnyeckass CBsI3b  MEXAY KJlacCaMM  HEOPTraHUYECKUX

' COEMHECHUH
XUMHUYECKHM  DKCIEPUMEHT: KAYECTBEHHOE  ONPEICIICHUE
COJIEpKaHMsl KHUCIOpOJa B BO3JyXe, IOJydeHHE, coOupaHue,
pacro3HaBaHWEe W M3YyYEHHE CBOWCTB KHCIIOPOJa, HaOIIOJCHUE
B3aMMOJICHCTBUSL  BEIIECTB C  KHCJIOPOJAOM M YCJIOBHUSA

511 BO3HUKHOBEHUS M  TMPEKpallleHHs  TropeHus  (moxapa),

O3HaKOMJIEHHE ¢ 00pa3llaMHd OKCHUJOB M ONHMCAHHUE HUX CBOICTB,
nojiyueHue, coOupaHHe, pacrno3HaBaHUE W M3YyYCHHUE CBOICTB
BOJIOpoJia (TOpeHue), B3aUMOJICMCTBHUE BOJOPOJa C OKCHIOM
meau(ll)  (BO3MOXXKHO ~ MCIOJIB30BAaHUE  BUJEOMATEPUAIOB),

HaOJI0/IeHHe  00pa3lloB  BEIIECTB  KOJMYECTBOM 1 MOJIb,




3.1

3.2

3.3

WCCJICIOBAHNE OCOOCHHOCTEHW PaCTBOPEHUS BEIIECTB C PA3IMYHOM
PacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMpPEACIEHHOM
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aAUMOJCHUCTBUE
BOJAbl C MeTaulamMu (HaTpueM U KajablueMm) (BO3MOXHO
UCIIOJB30BaHUE BHJICOMATEPUANIOB), ONPEACICHUE PACTBOPOB
KHCJIOT W IIeJoYed C TOMOINbI0 HHIUKATOPOB, HCCIEIOBAHUE
o0pa3IioB HEOPraHMYECKHWX BEIIECTB Pa3JIMYHBIX KJACCOB,
HaOJII0JICHNE HM3MEHEHHUS OKPACKHM HWHJWKATOPOB B pPacTBOpax
KHCJIOT U IIeJIovel, n3ydeHue B3aumoaerctBus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHUCJIOTHI, KHCJIOT C METaJUIaMH, peakiui
HEUTpanu3aluy, TMOJYYCHUE  HEPaCTBOPUMBIX  OCHOBAHUM,
BBITECHEHHUE OJIHOTO METaJIa IPYTUM U3 PACTBOpA COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BakHelIe KIacchl

HEOPraHUYECKUX COCIUHEHUIN

[lepnonnuecknii 3akoH U lleproauyeckas cucreMa XMMUYECKUX
anemeHToB [[.1. MenneneeBa. CtpoeHne aToMOB. XUMHUYECKAS

CBsI3b. OKHUCIINTEILHO-BOCCTAHOBUTEILHEIC pc€aKunun

[lepBble MOMBITKKM KJIACCU(DUKAIIMKA XUMHYECKUX DJIEMEHTOB.
[lonsiTue 0 Tpynmax CXOAHBIX DJJIEMEHTOB (ILEJOYHBIE W
HICJIOYHO3EMENbHBIE METaJUIbl, TaJOTeHbl, WHEPTHBIC Tas3bl).
DJIEeMEHThI, KOTOpble 00pa3yloT aM(OTEpHBIE OKCUABI U
TUJIPOKCUIBI

[lepuonnueckuit 3akoH. llepuommueckas cucremMa XUMHYECKHUX
anemenTtoB  JI.M.  MengeneeBa.  KoporkonepuogHas
JUTMHHOTNIepuoaHast opmsl [leproguyeckoil cCuCTEMbl XUMUYECKUX
aneMeHToB .M. Menneneesa. Ilepronsl u rpynmbl. PU3nyecKun
CMBICI TOPAIKOBOTO HOMEpa, HOMEPOB MEPUOAA W TPYIIIbI

DJIEMCHTA

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DNEKTPOHBI.

CtpoeHue SJEKTpOHHBIX o0Oojouek aromMoB TepBbix 20




3.4

3.5

3.6

3.7

XUMH4YECKMX dneMeHToB [lepmommueckoun cucremsr ..
MenpaeneeBa. XapakTepUCTUKA XHUMHUYECKOTO 3JEMEHTA MO €ro

nonokenuto B [lepunoanueckoi cucreme [I.11. Menneneesa

3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aTOMOB XHMHUYECKHUX
AJIIEMEHTOB, METAJUIMYECKMX W HEMETAUNIMYECKHX CBOMCTB IIO
rpynmnaMm W nepuoaaMm. 3HadeHue llepuonnyeckoro 3akoHa u
[lepuonyeckoil CUCTEMBI XUMUUYECKHUX 3JIEMEHTOB JIJIsl Pa3BUTHS

Hayku U npaktuku. .M. Menaenees — yu€HbIl U rpakx1aHUH

Xumuueckasi cBs3b. KoBasieHTHas (MosisipHass M HEMOJIsIpHAas)
CBSI3b.  DJEKTPOOTPUIATEILHOCTh  XUMHUYECKUX  BJIEMEHTOB.

HMonHas cBA3b

CreneHb OKHUCJICHHA. OKHCIUTEIIBHOBOCCTAHOBHUTEIILHBIC
PCaKIUU. HpOHGCCBI OKHCJICHHMS M BOCCTaHOBJICHUS. OKUCIUTEIN

1 BOCCTAaHOBUTCIIN

XUMHUYECKHI  JKCIIEPUMEHT: H3ydeHHe oOpas3IoB BEIIECTB
METaJUIOB M HEMETAJJIOB, B3aUMOJICCTBUE THAPOKCHIA IMHKA C
pacTBOpaMM  KHCJIOT W  IIEJI0Y€H, TMPOBEACHUE  OINBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBLHBIX

peakiuii (ropeHue, peakiuy pas3ioKeHUs, COSTUHECHMUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumnueckas peakuus. [loBropenne

1.1

[Tepuomnueckuit 3akoH. I[lepuoamyeckas cucrema XHUMUYECKUX
3JIEMEHTOB J.N. Menpeneena. Crpoenue aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX BJIEMEHTOB
MEPBBIX TPEX MEPUOAOB, Kajvsl, KaJdbLUHUs M WX COCAUHCHUN B
COOTBETCTBHM C IIOJIOKEHHEM »3JeMeHTOB B llepuoamueckon

CUCTCMC U CTPOCHHUCM UX aTOMOB




1.2

CrpoeHue BeliecTBa: BHJIBI XMUMHUYECKOW  CBSI3U.  THIIbI
KPUCTAJUIMYECKUX PEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUNA KPUCTAIMYECKON PEIIETKM W BHJIA XUMHUYECKOM CBS3U.
Knaccudpukanms ©u HOMEHKJIaTypa HEOPTraHMYECKHX BEILECTB
(MexxnyHapogHas M TpHUBHalbHas). XUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCaM HEOPTraHWYECKHUX

COCHHHCHHﬁ, ICHCTHUYCCKAA CBA3b HCOPTAaHNYCCKHUX BCHICCTB

1.3

Knaccudukanys XUuMHUECKUX PEaKIM 10 pa3InYHbIM IPU3HAKAM
(IO 4YMClly M COCTaBy Yy4YacTBYIOIIMX B PEAKIUU BEIIECTB, IO
TermIoBoMy 3((eKTy, MO0 HU3MEHEHUIO CTENEeHEW OKHUCIIECHUS
XUMHUYECKUX 3JEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTtajau3aTopa).  OJK30- M OHIOTEPMHUYECKHE  PEaKIMH,
TEPMOXHUMHYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUYECKOU

peakIuu

1.4

ITonsarue 06 06paTI/IMBIX )51 H€06paTI/IMBIX XUMHYCCKHUX PCAKIHAX.
[IoHsiTHE O TOMOTI€HHBIX M I'CTCPOICHHBIX PCAKIMAX. [Ionsitue o
XUMHYCCKOM PpPAaBHOBCCHH. q)aKTOpBI, BJIMAIOIINC Ha CKOPOCTH

XUMHUYECKOM PCAKIMH U ITOJIOKCHUC XUMHNYCCKOT'O PABHOBCCHUA

1.5

OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUHU,  AJIEKTPOHHBII
OanaHc OKHUCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKimu.
CocraBiieHue yYpaBHEHHH  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peaKuHﬁ C UCIIOJIB30BAHHUCM MCTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopus HHEKTPOJUTHYECKON JTUCCOLMALUMU. JIEKTPOJIUTH U
HEINeKTpoNuThl. KaTtnonbl, aHuOHBI. MexXaHU3M JTUCCOIMAIIU
BEIIECTB C PA3IUYHBIMU BHUJAMU XUMUYECKON CBsi3u. CTemneHb
mucconmari. CuiabHBIE ¥ CiaOble JJIEKTPONHTHL. Peakim
MOHHOTO 0OMeHa. Y CIIOBUS IPOTEKAHUS PEaKInii HFOHHOTO OOMEHa,
MIOJIHBIE M COKpAIEHHBIC MOHHBIC YpaBHEHUs peaknuii. CBOMCTBa

KHCJIOT, OCHOBAaHMH W coOJiedi B CBETe IPEACTaBICHUU 00




1.7

C-)JIeKTpOHHTH‘leCKOﬁ Aucconuanmnu. KauecTBenHbie pC€aKiun Ha

noHsbl. [IoHsTHE O THAPOIN3E COJEr

XUMUYECKUN  SKCIIEPUMEHT: O3HAKOMJIEHME C  MOJEIISAMHU
KPUCTAIUIMUECKUX PEIIETOK HEOPraHMUECKUX BELIECTB — METAJIIOB
U HeMeTalyioB (rpadura u anmasa), CIOKHBIX BEUIECTB (XJIOpHIa
HATpUS); HUCCIECIOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakiuu OT BO3ACUCTBUS pa3iINUHBIX (PAaKTOPOB; HCCIICTOBAHUE
AIIEKTPOTPOBOTHOCTHU pacTBOPOB BEILIECTB, npoiecca
TUCCOIMAIIMM  KUCIOT, Ienoyed U coiedl  (BO3MOKHO
WCIIONIb30BaHNE  BUACOMATEPHANOB);  IPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOIIMX MNPU3HAKKM MPOTEKAaHUS peakUuid HOHHOIO
oOMeHa (oOpa3oBaHME OCajJKa, BbIJCIECHUE Tra3za, 00pa30BaHUE
BOJIbI); OIIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUI (rOpeHHe, peaklUy pas3lIoKeHUs,
COEMHEHMS); paclHo3HaBaHUE HEOPraHWYECKUX BEILECTB C
MOMOIIBI0  KAaYeCTBEHHBIX pPEaKIMii Ha HOHBI; peIICHHe

OKCIICPUMCHTAJIbHBIX 3aJ1a4

HemeTrannel u ux COCIUMHCHUA

2.1

2.2

O6miass xapakrepucTtuka TajoreHoB. (OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIE CTENEeHH OkKuciaeHuss. CTpoeHue W
(¢u3znyeckue CBOWCTBA TMPOCTBIX BEHIECTB — TaJOr€HOB.
XUMUYECKHE CBOWCTBA Ha MpUMEpe XJiopa (B3aUMOAECHCTBHE C
MeTallJlaMH, HeMeTallJlaMy, 1iesnodyamu). Xiaopoogopo. CosnsHas
KHCJIOTa, XHUMHYECKUE CBOWCTBA, IIOJy4EHHE, IPUMEHEHUE.
JleficTBME XJOpa W XJOPOBOJIOPOJAa HA OpPraHMW3M YEJIOBEKa.

Baxnenmme Xa0puabl U UX HaAXO0XKICHUE B IPUPOIE

O6mras xapakrepuctuka 37eMeHTOB VIA-rpymmbl. OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTETICHU OKuciaeHus. CTpoeHue u
¢u3nueckrue CBOMCTBAa MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPHI.

AnoTporiHbie MOAU(MUKAIIMKM KUCIOPOJa U cepbl. XUMUYECKHUE




2.3

cBoiictBa ceprl. CepoBomopon, CTpoeHue, (U3NUECKUEe U
XxuMuueckue cBorcTtBa. OKcuabl Ccephl  KakK MPEICTaBUTEIN
KHUCJIOTHBIX OKCUI0B. CepHasi KUCIO0Ta, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa (OOmIME€ Kak TMpeACTaBUTENS Kiacca KHCIOT U
cnenupuyueckre). XUMHYCCKUE PEAKIUH, JICKAINUe B OCHOBE
IPOMBIIJICHHOTO ~ Clloco0a  MOJY4YEHUsT CEpHOM  KUCJIOTHI.
[Ipumenenue. Cosu cepHOM KHUCIOTHI, KAUeCTBEHHAs! peakivs Ha
cynbdar-uon. HaxoxaeHnue cepbl U €€ COCAMHEHHUI B MPUPO/IE.
XHMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COeIMHEHHUSIMU
cepbl (KUCIIOTHBIE JOXKIU, 3arpsi3HEHUE BO3JyXa U BOJOEMOB),

CITOCOOBI €T0 IpCaoTBPaAICHUA

OO6mias xapaktepuctuka 3J1eMeHTOB VA-rpyribl. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUA. A30T,
pacnpocTpaHeHue B TpuUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa. KpyroBopot azota B nmpupojie. AMMHUAK, ero (pu3n4ecKkue
U XUMUYECKHE CBOWCTBa, MoJiydeHue U mpuMenenue. Comnu
aMMOHUSI, UX (U3UYECKUE U XMMUYECKHE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakuus Ha HOHBI aMMOHHUs. A30THasl KHACIIOTa, €€
noiy4yeHue, (U3MUYECKue M XUMHUYECKHE CBOMcCTBa (oOliue Kak
MPEACTABUTENS KJjlacca KHCIIOT U cnenupuyeckue).
HUcnonbs3oBaHWEe HUTPATOB M COJEH aMMOHHUS B KayeCTBE
MUHEPAIBHBIX yIOOpEHHUIA. XUMHUYECKOE 3arpsA3HEHUE
OKpY’KaloLIEel CcpeAbl COCAUHEHUSIMU a30Ta (KUCIOTHBIE IOXKIU,

3arpsA3HEHUE BO3/yXa, TIOYBHI U BOJOEMOB)

2.4

®docdop, amtorponHsie Mogudukanuu docdopa, puzndeckue u
xumudeckue cpoiictBa. Oxenn pocdopa(V) u pochopHas kucnora,
du3nuecKne U XUMHIECKHE CBOMCTBA, ofyueHue. Mcnonb3oBanue

¢docdaToB B KauecTBE MUHEPATHHBIX yI0OpEHUI

2.5

O6mas xapakrepuctuka 37eMeHToB |V A-rpymnmbsl. OcoOeHHOCTH

CTPOCHHUSA aTOMOB, XapPAaKTCPHBLIC CTCIICHHU OKHUCIICHMA. yFHCpOJI,




2.6

2.7

AJUTOTPOIHBIE MOAW(UKAINK, PACTIPOCTPAHCHHE B MPHUPOJIE,
du3ndecKkne U XUMUYECKHE CBOMCTBA. AncopOrmsa. KpyroBopot
yraepona B mpupoae. OKcuawsl yriaepoja, ux (usudeckue u
XUMUYECKNE CBOWCTBA, JEHCTBUE HA JKUBBIE OpPTaHU3MBEI,
MOJTyYCHHUE U MPUMEHEHHE. IKOJIOTUIECKHUE TIPOOIEMBI, CBSI3aHHBIE
¢ okcugoMm yriaepoda (IV); rumoresa rio0ambHOTO MOTCILICHUS
KJIMMaTa; MapHUKOBBIN d(D]eKT. YTonmpHas KucaoTa u e€ COoJr, UX
duznyecKrue U XUMUIECKUE CBOMCTBA, MOJIYICHUE W IPUMEHEHUE.
KauecTBeHHass peakius Ha KapOOHAT-MOHBI. lVcmosb3oBaHMe
KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM

XO3UCTBE

HepBOHaLIEUII)HBIe TIOHATHS 00 OpPraHUYCCKHUX BCIICCTBAX KaK O
COCIMHCHUAX YIJICPOOa (MeTaH, 9TaH, OTHJICH, alCTHUJICH, 3TaHOJI,
IIMOCpUH, YKCYCHasd KI/ICJ'IOTa). HNx coctaB M XHUMHYECKOE
CTpOCHHUC. Ilonsarue 0 OUOJIOTMYECKH BaKHBIX BCIICCTBAX: JKHUPAX,
6eHKaX, YIJIEBOJax — M UX POJIK B JKMU3HH YCIIOBCKA. MaTepI/IaHBHOC

CAMHCTBO OPraHNM4YCCKHUX U HCOPIraHNMICCKUX COCI[I/IHCHI/Iﬁ

Kpemnwnii, ero ¢pusnyeckre 1 XUuMUYECKUE CBOWCTBA, MOTyYCHUE U
npumeHenue. CoenuHeHus KpemHuss B npupoge. OOmue
npezctasicHus 00 okcuae kpemuus (IV) u kpeMHHEBOH KHUCIIOTE.
Cwimkatbl, HWX  HCMOJb30BaHWE B  OBITY,  MEIHUIIUHE,
MPOMBINUICHHOCTH. BakHellre CcTpouTeNnbHbIE MaTepUabl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. [Ipobiemsl
0€30IacCHOr0  WCIOJB30BaHUS CTPOUTENBHBIX MaTEpUaIOB B

MOBCEIHEBHOU KU3HHA

2.8

XVWMHUUYECKHUI SKCTIEPUMEHT: U3y4eHHe 00pa3li0B HEOPTraHUYECKUX
BELIECTB, CBOICTB COJISIHOM KHCIOTHI; TPOBE/ICHUE Kau€CTBEHHBIX
peakuMii Ha XJOPUIA-MOHBI M HaOMIOAEHUE TMPU3HAKOB HX
OPOTEKAHMS; OMbITHI, OTpaXKarliue (PU3NYECKUEe U XUMHUYECKHE

CBOMCTBA T'aJIOT€HOB U UX COG)II/IHCHI/Iﬁ (BOSMO}KHO HCIIOJIB30BAHUC




BHJICOMATEPHAJIOB); O3HAKOMJICHHE C OOpasllaMu XJIOPUIOB
(ramoreHHuIOB); O3HAKOMJIEHHME C oOpa3mamMu cepel U e€
COCAMHEHUSIMHU (BO3MOXXHO HCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB);
HaOo/IeHNe Tpolriecca OOyIJMBaHUSA caxapa MoJA JACHCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM KHUCJIOTHI, M3YYEHUE XHUMHYECKUX
CBOMCTB  pa30aBiEHHONM  CEpHOW  KHUCJIOTBHI,  TMPOBEIACHUE
KaueCTBEHHOM peakiMM Ha Cylb(ar-uoH U HaOII0/IeHNEe MPU3HAKa
e€ MpOTEeKaHus; 03HaKOMJIEHHE C (PU3NYECKUMU CBOMCTBAMHU a30Ta,
dbochopa © uUX coenuHEHUU (BO3ZMOXKHO HCHOJB30BAHHE
BUJIEOMATEpUANIOB), oOpa3mamMu  a30THbIX W (HochHOopHBIX
yI0OpeHuil; mosyyeHue, coOupanue, paclio3HaBaHUE U HU3YUYCHUE
CBOWCTB aMMHaKa; MPOBEJICHHE KAUYECTBEHHBIX PEaKIMi Ha HMOH
aMMoHMs U PocdaT-uoH U U3ydYeHHUE MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJEHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BOBMOXXHO  HCIIOJB30BaHUE  BHJICOMATEPHUANIOB),  HU3y4YCHHUE
MOJielel  KpUCTA/UIMYECKUX  PEemETOK — anMaza, rpadwura,
dynnepeHa;  O3HaAKOMJIGHHME € TPOLIECCOM  aJcopOIuH
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTHBOra3a; Mojay4yeHue, CoOMpaHue, paclio3HaBaHUE U U3YYCHUE
CBOWCTB YIJIEKHCJIOTO Ta3a; MPOBEICHUE KAYECTBEHHBIX PEaKIUil
Ha KapOoOHAT- M CHJIMKAT-MOHBI M H3yYEHHUE MPHU3HAKOB HUX
IIPOTEKAHUs; O3HAKOMJICHHME C MPOAYKUHEN  CHIMKATHOU
MPOMBIIICHHOCTH; PEIIEHNE YKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe

«BaxHelnnme HeMeTaJUIbI U UX COEIUHEHUI

3 MeTtamisl 1 ©X COeTUHEHUS
OO6mmas XxapakTepuCTUKa XHUMHYECKHUX DJICMEHTOB — METAJIOB Ha
31 OCHOBaHMM MX TMOJIOKEHHsT B lleproamueckon cucTEMeE

xumuueckux snaemeHtoB J[.M. MeHnueneeBa U CTpOECHUS aTOMOB.

CTpOGHI/Ie MeTajioB. MeTranaudeckas CBSI3b M MeTaJIMuecKas




3.2

3.3

3.4

3.5

3.6

3.7

KpUCTAJUINYECKas pemeéTka. DNEeKTPOXUMHYECKUI psan

HaIIpsSKEHUM METaJUIoB

dusnyeckre U XUMUYECKUE CBOMCTBA MeTauioB. O01ue crnocoobl
noJiydeHusi MeTajuioB. [IoHsITHE 0 KOPPO3HHM METANIOB, OCHOBHBIE
cnocoObl 3alMThl KUX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
TIOPATIOMUHNN, OpoH3a) W WX TMPUMEHEHHEe B OBITY U

IMIPOMBIIIJIICHHOCTH

[Ilenoynbie MeTayel: IosnoxkeHue B llepuonnueckon cucreme
xuMuueckux diaeMeHToB [ M. MeHneneesa; ctpoeHrue ux aTOMOB;
HaxoJeHue B npupojae. Pu3nueckue 1 XMuMUYECKHe CBOMCTBA (Ha
npumepe HaTpus M Kanus). OKcuabl U TUAPOKCHIABI HATpUS U

KaJius. HpI/IMCHeHI/Ie IICJIOYHBIX MECTAJIJIOB U UX CoeﬂHHeHHﬁ

[I{es10yHO3EeMENBbHBIE METAJUIBI MATHUM U KaJIbLUMU: I10JI0OKECHUE B
[leppogmueckorr  cucremMe  XuUMHYecKux  anemeHtoB ..
MeHnpneneeBa; CTPOCHHE HMX AaTOMOB; HAXO0XICHUE B NPHUPOJE.
@u3n4ecKkue M XHMHUYECKHE CBOMCTBA MArHMS M KaJIBLMS.
Baxuelimme coenuHeHUs Kaiablug (OKCHJ, THAPOKCHU, COJIH).

XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS

AmoMuHMI: TToNoXkeHue B lleprogudeckon cucteMe XHMMHYECKHX
anemeHTtoB J[.MI. MenpaeneeBa; CTpOCHHME aTOMa; HAXOXKIACHUE B
npupone. Puznyeckne M XHMHYECKHE CBOWMCTBA ATFOMUHUAL

AmMoTepHbIe CBOIICTBA OKCUAA U TUAPOKCUAA ATFOMUHUS

Kenezo: mnonoxenue B Ilepuoamyeckol cHUCTEME XHUMHUUYECKHX
anemeHToB .M. MenpaeneeBa; CTpoeHHE aToma; HAXOXKICHHE B
npupoae. Puzndecknue 1 XUMUYECKUE CBOMCTBA keme3a. OKCUpl,
rugpokcubl u conmu xenesa (1) u xenesa(lll), ux cocras, cBolicTBa
U TIOJTyYEHHUE

XUMUYECKUM IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMu METaJIJIOB
U CIUIaBOB, UX (M3UYECKUMHU CBOMCTBAMH; U3yUYCHUE PE3YyJIbTaTOB

KOPpPO3UH METaIJIOB (BO3MOKHO UCTIOJIb30BAHUE




BUJICOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJEWUCTBUSA OKCHJAA
KaIbliWsl W HATpWsl C BOAOW (BO3MOXKHO HCITOJIb30BAHUE
BHJICOMATEPHUAJIOB); HCCJICIOBAaHUE CBOWMCTB JKECTKOW BOJIBI;
mpolecca TOpPeHHMs — JKejae3a B KUCIOpoAe  (BO3MOXHO
WCIIOJIb30BaHNWE BHUJACOMATECPUAJIOB); TPH3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIM Ha MOHBI (MarHus, KaJbLUs, aJIFOMHHUSA,
nuHka, keneza(ll) u kemesza(lll), memm(ll); HaOmogeHUEe U
ONHCaHWe TMPOIIECCOB OKPAIMBAaHUS IUIAMEHU WOHAMH HATpHs,
KaJusl W KaJabIus (BO3MOXXHO MCTIOJIh30BAaHUE BHIEOMATEPHAIIOB);
uccienoBanre am(pOTEpHBIX CBOWCTB THUIPOKCHAA ATOMUHUS U
TUAPOKCUJIA IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME

«Baxgelnnme MeTauIbl U UX COSTUHEHUS

XuUMus U OKpy>Karolas cpeia

4.1

HoBrie MaTcpuaJibl U TCXHOJIOTHUH. BGH_[CCTBa h MaTcpHajibl B
HOBCCIIHGBHOI;'I ’)KHM3HM Y€JI0BEKa. XUMUS U 3A0POBLC. be3onacHoe
HCIIOJIB30BaHHC BCIICCTB U XUMHUYCCKHUX peaKuHﬁ B 6BITy. HCpBaSI

IIOMOHIb IIPHU XUMHUUYCCKHX OKOI'daX KU OTPAaBJIICHHUAX

4.2

OCHOBBI PKOJIOTHYECKON TPAMOTHOCTU. XUMHUYECKOE 3arpsI3HEHUE
okpyxaromed cpeapl  [IJIK. Ponp xumum B pemieHun
HKOJIOTMUYEeCKUX npoodiem. [IprpoaHbie HCTOUHUKH YTIEBOIOPOIOB
(yrosib, MpUPOIHBIN Ta3, HEPTH), MPOAYKTHl UX MEPEPabOTKHU, UX

POJIb B OBITY ¥ IPOMBIIINIEHHOCTH

4.3

XUMUYECKUIN JKCIEPUMEHT: H3yYeHHE OOpa3loB MaTepuaaoB

(cTexJ10, CIIIaBbl METAIIJIOB, MTOJTMMEPHBIC MAaTEPHAITHI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsEMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUS K NPEeAMETHBIM
pe3yJabTaraM 0a30BOr0 YPOBHS OCBOEHHMSI OCHOBHOM
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero
oOpa3zoBanus Ha ocHoBe PT'OC

1

IIpencrasienue:

1.1

O TMI03HAaBAEMOCTH SBJIEHUW IIPUPOJBI, IOHHMMAaHUE
OOBEKTHUBHOM 3HAYUMOCTH OCHOB XMMHUYECKOW HayKH
Kak  o0JacTM  COBPEMEHHOI0  E€CTECTBO3HAHHA,
KOMIIOHEHTa OO0mIel KyJbTypbl M NPaKTHYECKOU
NEATEIIBHOCTH 4YEJIOBEKA B YCIOBUAX COBPEMEHHOIO
oOmiecTBa; MOHMMAHUE MECTa XUMHUHU CpPEeau APYTrHX

CCTCCTBCHHBIX HAYK

1.2

0O HaydYHbIX MCTOAAX IIO3HAHHA, B TOM  UYHCIIC
9KCIICPUMCHTAJIbHBIX u TCOPECTUUCCKUX METOdax
HCCICAOBAHMA BCIICCTB W HU3YUYCHHUA XHUMHYCCKHUX
peaKHHﬁ; YMCHHUC HUCIIOJIB30BAaTh MOACIIN JJIA

OOBSCHEHUS CTPOCHUSI aTOMOB U MOJIEKYJI

1.3

o cepax nmpodecCUOHAIBHOM ACSITETLHOCTH, CBSI3AHHBIX
C XUMHCH W  COBPEMCHHBIMH  TEXHOJOTHSIMH,
OCHOBaHHBIMHU Ha JIOCTHKCHUSX XUMHUECKON HAYKH, UYTO
MO3BOJIUT OOYYAIOIIUMCS pPacCMaTpUBATh XUMHUIO Kak
chepy cBOEH Oymyten npodeccuoHaTbHON
JESITSIIBHOCTH U CJIEIaTh OCO3HAHHBIN BEIOOP XUMHHU KaK
npoUIBLHOTO TIpeaMeTa TpPH TEepeXoie Ha YpOBEHBb

cpeaHero oo1iero oopa3oBaHus




2.1

Biianenne cucTeMOM XMMWYECKMX 3HAHUW W yMEHUE
IIPUMEHSATh CUCTEMY XUMHWYECKMX 3HAHWW, KOTOpas

BKJIKOYACT:

BOXHEHIIME  XMMHYECKUE  TIOHATHUSA:  XMMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJIa, BEILIECTBO, IPOCTOE U CIOKHOE
BEILIECTBO, OJIHOPOJIHAsE U  HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE AaTOMHAas W MOJICKYJSIpHAs MAaccChl,
KOJIMYECTBO  BEIIECTBA, MOJIb, MOJIIpHas  Macca,
MOJISIPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAHHE, COJIb
(cpenusisi), XuMUYeCcKasi peakius, peakiiui COCIUHECHMUS,
pEaklMK Ppa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIuu
oOMeHa, TemioBo dA(PexT peakuu, HSK30- U
SHAOTEPMUYECKHE PEAKIUH, PACTBOP, MaccoBasi JOJIs
XUMUYECKOTO JIEMEHTA B COEAMHEHUH, MACCOBAst JOJI U
MPOLICHTHAs] KOHLIEHTpAIUsl BEIIECTBA B PAaCTBOPE, ANIPO
aToMma, PJICKTPOHHBIA CJIOM aToMa, aTOMHasi OpOUTab,
paauyc aroMa, BaJICHTHOCTb, CTEMEHb OKHUCJICHUS,
XUMHUYECKAsI CBSI3b, DJIEKTPOOTPUIIATEIILHOCTh, MOJISIPHAS
W HEMOJISIpHAsE KOBAJICHTHAas CBs3b, HMOHHAS CBS3b,
MeTajUIhuecKasi  CBSI3b, KPUCTAJUIMUECKash  PpeléTka
(aToMHas1, MOHHAS, METAJUTMYECKAs, MOJIEKYJIsIpHAs ), UOH,
KaTHOH, AaHHWOH, OJJIEKTPOJUT U  HEDJIEKTPOJIHUT,
AIIEKTPOJIUTUYECKAs AUCCOLMALINS, PEAKIUH HWOHHOTO
oOME€Ha, OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIIUTEIb W  BOCCTAHOBHUTEIb, OKHUCJICHHE U
BOCCTAaHOBJIEHUE, JIEKTPOJIN3, XUMUYECKOE PAaBHOBECHE,
oOpaTuMble ¥  HEOOpAaTUMBIE PEAKIHH, CKOPOCTh
XUMUYECKON peakiuu, karamusarop, I[I/IK, xopposus

METAaJIOB, CIIJIaBbI




2.2

2.3

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHUHU: 3aKOH COXPAHEHUS
Maccel, nepuoanueckuii 3axkoH .M. Menneneesa, 3akoH

IIOCTOAHCTBA COCTAaBa, 3aKOH ABora):[po

TCOPHUHN XMMHH: ATOMHO-MOJICKYJIAPHAA TCOPUA, TCOPUL

BHCKTpOHHTquCKOﬁ Jucconuanun

BJ'IaI[eHI/Ie OCHOBaMH XUMHYECKOMN I'paMOTHOCTH,

BKJIFOYAIOIIICH:

3.1

3.2

3.3

3.4

YMEHHE MPABUIBLHO UCI0JIb30BAaTh U3yUYCHHBIE BEIIECTBA
U Marepuaibl (B TOM YUCJIE MUHEpalIbHbIe YI0OpeHus,
METaJUIbl ¥ CILIABBI, TPOYKThI EPEPAOOTKHU MPUPOTHBIX
HMCTOYHUKOB YTJIEBOJIOPOJOB (YIJisi, IPUPOJHOrO rasa,
He(dTH) B OBITY, CEIbCKOM XO035MCTBE, HA MPOU3BOJICTBE
Y MIOHMMAaHUE 3HAYEHUS KUPOB, OCIIKOB, YTIEBOIOB JJIs
OpraHu3Ma 4YeJIOBEKa; YMEHHUE MPOTrHO3UPOBATH BIUSIHUE
BEIIECTB M XMMHUYECKHX [MPOIECCOB Ha OpPraHu3M
YeJIOBEKa U OKPYKaIOUIYI0 MPUPOJIHYIO CPEAY

YyMEHUE HMHTETPUPOBATh XUMHUYECKHE 3HAHUS CO

3HAHUSIMU JAPYTUX yU4EOHBIX MPEAMETOB

HaJM4KME OIbITa PabOTHI C PA3TUYHBIMU HCTOYHHKAMU
uHpopMmaruu 1Mo XuMUM (HaydHas W HAy4YHO-
MOMyJsipHasl  JIUTepaTypa, CIOBapH, CIPABOYHUKH,

UHTEPHET-PECyPCHI)

yMeHHEe OOBEKTUBHO OIICHMBaTh HMHQPOPMAIIUIO O
BEIIECTBAX, HUX TMPEBPAICHUAX H IPAKTHICCKOM
MPUMEHEHUN U YMEHUE UCIOJIb30BaTh €€ IS pelieHus

y4eOHO-TI03HABATEIBHBIX 3a/1a4

Bnanenne ocHOBaMHM TOHSTUMHOIO  ammapara |
CHUMBOJIMYECKOTO S3bIKAa XWUMHUHU JUIA COCTaBJIEHUS

dbopMyaT  HEOpPraHWYECKMX  BEIIECTB, ypaBHEHUN




XMMHYECKMX  PEAaKUHUHd; OCHOBAMU  XUMHYECKOU
HomeHkIatypsl (IUPAC u TpuBuanbHOM)
YMeHue O0OBACHATH CBS3b IIOJIOKEHUS DBJEMEHTa B

HepHOﬂquCKOﬁ CHUCTCMC C YU CJIIOBBIMH

XApaKTCPUCTUKAMN CTPOCHHA AaTOMOB XHMHYCCKHUX

5 AJMIEMEHTOB (COCTaB W 3apsn sjapa, oO0IIee YHCIIo
AIEKTPOHOB),  PACIpPEICICHUEM  DJIEKTPOHOB  TO
DHEPTreTUYECKUM YPOBHSM AaTOMOB TEPBBIX  TPEX
MIEPUOJIOB, KU U KaJIbIUs
[IpencraBnerrne O TEPHOIUYCCKON  3aBHCHMOCTHU
CBOMCTB XUMHYECKHX OJJIEMEHTOB (paguyc aroma,

6 AIEKTPOOTPHUIIATEIEHOCTE), TMPOCTBIX M CJIOXHBIX
BEIIECTB OT MOJIOKEHUS 3JIEMEHTOB B Ilepuoanueckoit
cucteme (B MaJIbIX MEPUOIax U TJIABHBIX MOATPYIIAX) U
AJIEKTPOHHOTO CTPOEHHUS aToMa

7 YMenue kinaccu@uiupoBaTh:

7.1 XUMUYECKHUE AIIEMEHTHI
7.2 HEOPTaHUYECKHUE BEIIECTBA
7.3 XUMUYECKUE PEaKIINU

8 YMeHue onpenesnsrh:

81 BaJICHTHOCTh M CTENEHb OKHUCJICHHUS XWMHUYECKHX

' AJIEMEHTOB, 3apsi/i HOHA

8.9 BHUJT XUMHUYCCKOH CBS3M W THUIN KPUCTAJUTMUCCKOU
' CTPYKTYPBI B COSTMHEHUSIX
83 XapaKTep Cpeabl B BOJHBIX PACTBOPAX BEIICCTB (KUCIIOT,
' OCHOBAHMIA)
8.4 OKHUCJIUTENIb U BOCCTAHOBUTEIh

9 YMeHne xapakTepus3oBaTh (U3MUYECKHUE U XUMUUYECKUE

CBOICTBA;




9.1

9.2

MPOCTHIX BEUIECTB (KUCIOPOJ, 030H, BOJOPOJ, Tpadur,
anMas, KpeMHHu#, a3oT, (ocdop, cepa, XI0p, HATPHIA,
KaJui, MarHui, KaibIli, aJIFIOMUHUMN, KEJIe30)

CJIO’KHBIX BELIECTB, B TOM YHUCIJIE UX BOJHBIX PACTBOPOB
(BoJa, aMMHaK, XJIOPOBOJAOPOJI, CEPOBOAOPOI, OKCUIIBI U
ruapokcupl MetamioB I-IIA rpymnm, amomunus, menu
(I, muaKa, xenesa (11 u 1), okcuuer yrieponaa (11 u 1V),
kpemuus (1V), azora u docdopa (Il u V), cepst (IV u
VI), cepHucras, cepHasd, a30THCTas, a30THasd,

dbochopHas, yrojibHas, KpEMHHEBasE KUCIOTA U UX COJIH)

9.3

MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEILECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOEHUs, IPUMEHEHNE
BEILECTB B 3aBUCHMOCTH OT HUX CBOMCTB, BO3MOXXHOCTb
MPOTEKaHUS! XMMHUYECKHX MNPEBPAIIEHUN B Pa3IMYHBIX

YCIIOBUSX

10

10.1
10.2

YMeHue COCTaBJIATH MOJICKYJISIPHBIC u HNOHHBIC

ypaBHEHUS PEaKIUid, B TOM YHCIIC:
peakIuii HOHHOTO 0OMeHa

OKHUCJIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

10.3

10.4

11

WJUTIOCTPUPYIOIINX XUMHUYECKHUE CBOMCTBA W3YUYEHHBIX

KJIaCCOB (TpYMI) HEOPTraHUYECKUX BEIIECTB

MOATBCPKAAOIMIUX T'CHCTUYCCKYIO B3aMMOCBA3b MCKIAY

HUMHN

YMeHHe BBIUUCIIATH (MPOBOAUTH PACUETHI):

111

OTHOCHUTCIIbHYHO MOJICKYJLIPHYHO W MOJEIPHYIO MAacCChI
BCUICCTB, MACCOBYIO OO XMMHUYCCKOI'O 3JICMCHTA B

COCIMHCHUH

11.2
11.3

MaCCOBYIO JIOJIO BEIIIECTBA B PacTBOPE,

KOJIMYCCTBO BCUICCTBA U €I'0 MACCY, 00BEM ra3oB




11.4

12

12.1

12.2

M0 YPaBHEHHSIM XHUMHYECKHUX PEAKIUH W HaXOIUTh
KOJIMYECTBO BEIIECTBA, 00OBEM M MAcCy peareHTOB HIIU
MIPOTYKTOB PEAKIIUN

Bnanenue (3HaHMe OCHOB):

OCHOBHBIMU METOIaMH HAy4YHOT'O MO3HAHUS
(mabmrosieHue, U3MEpEeHue, HKCIIEPUMEHT,
MOJICJIMPOBAHUE) MPU U3YUYECHUU BEIIECTB U XUMHUECKUX
ABJIICHUI; yMeHue CchOpMyIUpOBaTh MpoOJIeMy U

MPEIOKUTD ITyTH €€ peleHus

Oe3omacHoM pa6OTBI C XHUMHYCCKHMMH BCIICCTBAMH,

XUMHUYECKOM MOCY/101 U 1ab0paTOpHBIM 000PYI0BaHUEM

12.3

13

npaBuwiaMu O€30MacCHOTO OOpalieHUs C BEIIECTBAMH,
UCIIOJIb3yEeMBbIMH B TIOBCEJHEBHOMN JKU3HU, MpaBUIIAMU
MOBEJCHUS B IENAX COepexeHus 3J0pOBbs U
OKpYXalollled MPUPOJIHON Cpenbl; MOHUMaHUE Bpena
(ormacHOCTH) BO3JICUCTBUS Ha JKUBBIE OpPraHU3MBbI
OTpEeNENEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS

Hanuure mnpakTuueckuxX HABBIKOB IUIAHUPOBAHUS U
OCYILIECTBICHUS CJIeIYIOIIUX XUMUYECKUX

AKCIIEPUMEHTOB:

13.1

M3yYE€HHE M OMUCcaHHue (PU3MYECKUX CBOMCTB BEIIECTB;
O3HAKOMJIEHUE C (U3WYECKUMH ¢ XUMHYECKUMU
ABJICHHUSIMH; ONBITHI, WUIIOCTPUPYIOLIAE NPU3HAKU

IMPOTCKAHUA XUMHUUYICCKHUX peaKuHﬁ

13.2

U3yYeHHE CIIOCOO0B pa3e/ieHUsT CMeCeit

13.3

MMOJYYCHHUEC KHUCIIOpOAa MW H3YUCHHC €TI0 CBOI\/'ICTB;
MMOJIY4YCHHUC BOAOpPOJa MW H3YUYCHHC CTO CBOﬁCTB;
IMOJYYCHHUC YTJICKHCIIOIO rada 1 M3y4€Huc €ro CBOfICTB;

MMOJIYYCHHUC aMMHaKa U U3YyYCHUE €Io CBOICTB




13.4

135

13.6

13.7

13.8

IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MaCCOBOU

JIOJIEN PACTBOPEHHOTO BEIIECTBA

MPUMEHEHUE HUHJMKATOPOB (JaKkMyca, METUJIOpaHka U
dbeHondTanenna) s oNpeneNeHus XapakTepa cpeibl B

pacTBOpax KUCJIOT U MIEIOYEH

UCCIICZIOBAHUE M OIMCaHHE CBOMCTB HEOPraHUMYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB; U3YUYEHUE B3aUMO/ICHCTBUS
KACIOT C  MeTaulaMd,  OKCHUJaMH  METaJlIoB,
pacTBOPUMBIMH W HEPACTBOPUMBIMU  OCHOBAHUSIMH,
COJSIMM; TIOJIyYeHHE HEpPacTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJJHOTO METAJIJIa IPYTUM U3 PacTBOPA COJIHU;
UCCJIEIOBAHNE aM(OTEPHBIX CBOWCTB TUAPOKCHJIOB

AJIIOMHWHHA 1 TUHKA

pELICHUE HSKCHEPUMEHTAIBHBIX 3aJad 10 TEeMaM:
«OCHOBHBIE KJIACChl HEOPraHWYECKUX COCIUHEHUI;
«DNMEKTPONUTHYECKas Aucconnanus»; «BaxnHenime
HEMeTaJlJIbl U UX COCAUHCHUA»; « BaxkHEHIIIne MeTaljIbl

Hn UX COCAUHCHUA»

XUMUYECKUC AKCTIIEPUMEHTHI, WJUTIOCTPUPYIOLIUE
MPU3HAKK TPOTEKAHUS PEaKUU HOHHOTO OOMEHa;
KaueCTBCHHBIC PEAKIMK Ha MPUCYTCTBYIOIINE B BOJTHBIX
pacTBOpax MOHBI: XJIOPUI-, OpOMUI-, UOJTUI-, CYJIb(aT-,
dbocdar-, kapOoOHAT-, CHIMKAT-aHUOHBI, THAPOKCH]I-
MOHBI, KATHOHBI AMMOHMSI, MATHUS, KAJIBIIHS, ATFOMUHUSA,

xenesa (2+) u xenesa (3+), menu (2+), HuHKa

14

141

YmMenue:
MPEACTABIATh PE3YJbTAaThl JKCIIEPUMEHTAa B (opMme
BBIBOJIOB, JIOKA3aTelIbCTB, TrpadukoB U TabIUIl U

BBIABJIATb OMIIMPUYUCCKUC 3aKOHOMCPHOCTH




14.2

yCTaHaBIMBATh CBSI3U MEXAY peaibHO HAOII0JaeMbIMU
XUMHYECKUMH SABJICHUSAMU u IIpoLeCcCaMy,
MPOUCXOMSIIMMA B Makpo- U MHKPOMHpPE, OOBSICHATH

PUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

1
1.1

HepBOHa‘-IaJ'IBHBIC XUMHWYCCKHUE ITOHATHUA

Yucrteie BCIICCTBA N1 CMCCH. CnocoOsl Pa3acCiICHUA cMmecen

1.2

ATOMBI U MOJICKYJIBL. Xumndeckne daeMeHTB.  CHMBOJIBI

XUMHUYCCKHUX 3JICMCHTOB. HpOCTI)IC N CJIOKHBIC BCIIICCTBA.

1.3

1.4

1.5

1.6

Xumuueckass ¢Gopmyrna. BaneHTHOCTP AaTOMOB XMMHYECKUX

371eMeHTOB. CTENEHh OKUCIIECHUS

3aKOH TOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAS aTOMHAas
Macca. OTHOcUTeNnbHAs MOJEKYJsIpHas Macca. MaccoBas JoJist

XUMHUYCCKOT'O JIEMEHTA B COCAMHCHN

KomnuectBo BemectBa. Monbs. MonsipHass macca. MonsipHbIi
00bEéM ra3zoB. B3auMocBA3bp KOJIMYECTBAa, MacChl M  YHUCIA

CTPYKTYPHBIX €MHHI] BEIIECTBA

OuU3NYECKUEe U XUMUYECKHUE SBJICHUS. XUMHUYECKasl peaklus u €€
OpPU3HAKUA. 3aKOH COXPaHEHUs MacChl BEUIECTB. XHWMHYECKHE

YpaBHEHUS

[Tepuonnueckui 3akoH u lleproanueckas cucremMa XHUMHUYECKUX

sanemenToB /.. MenneneeBa. CTpoeHue aToMOB

2.1

Ilepnonmueckuit 3akoH. llepuonnueckas cucremMa XUMHYECKUX
anemeHToB .M. Menneneea. Ilepuoasl u rpymnmsl. Ousnyeckuit
CMBICJI TIOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHOJA W TPYIIBI

QJICMCHTA

2.2

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M30TOMNbI. DNEKTPOHBI.
CrtpoeHue 2JIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMUUECKUX

anemeHTOB [lepuonnueckon cucremel [I.1. Menaeneena




2.3

3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB
MEepBbIX TPEX MEpPUOJOB, Kalus, Kaiablusa (paguyca aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTH, METAUIMYECKHMX W HEMETAJUTMYECKUX
CBOMCTB) M HMX COCJUHEHHN B COOTBETCTBHUM C TOJIOKEHUEM

3JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHHUEM HUX aTOMOB

3.1

3.2

CrpoeHue BeniecTBa

Xumnueckas cBsa3b. KoBaneHTHas (MoJsipHAast U HETIOJISIPHAS) CBA3b.
DNEKTPOOTPUIIATEIBHOCTh XUMHUECKHUX 3JIEMEHTOB. IOHHAs CBSI3b.
Meramnuueckas CBS3b

Tunel  KpUCTAIMYECKUX  pem€ToK  (aToMHasi,  MOHHAas,
MeTaJuIMuecKasi), 3aBUCUMOCTh CBOWCTB BEIECTBA OT THUIMA

KpHCTaHHH‘IGCKOﬁ pCHIéTKI/I H BHJA XUMHYECKOM CBSI3HU

Baxneiime IMpCaACTAaBUTCIIN HCOPTaHNYICCKHUX BCIICCTB.

Hemerannel u ux COCIUHCHU. MerTauibl 4 UxX COCINHCHUA

4.1

Krnaccudukanys m HOMEHKIATypa HEOPTaHUYECKUX COCIWHEHUM:
OKCHJIOB (cojieo0pa3yrolre: OCHOBHBIE, KUCIIOTHBIE, aM()OTEpHEBIE)
U HecosieoOpa3yronie; OCHOBaHUM (IIETOYM M HEPacCTBOPUMBIE
OCHOBaHUS); KUCIOT (KUCJIOPOACOAepkKaIIUe U OECKUCIOPOAHBIE,

OJIHOOCHOBHbBIE I MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

OuU3NYECKNEe M XHUMHUYECKHME CBOMCTBA MPOCTHIX BENIECTB-
HEMETaJJIOB: BOJIOPO/Ia, XJI0pa, KUCIOPOoaa, cephl, a30Ta, ¢hocdopa,

yriaepojia, KpeMHUS

4.3

4.4

4.5

OuU3NYECKNEe M XHUMHUYECKHME CBOMCTBA MPOCTHIX BENIECTB-
METaJUIOB: JIUTHUSI, HATPUSA, KaJus, MarHus U KaJbLUs, aJIOMUHUS,

xKesesa. DNEKTPOXUMUYECKUH psii HANPSHKEHUN METAIIIIOB

DOU3NYECKNE U XUMHUYECKHME CBOMCTBA BOJOPOJHBIX COCIUHECHUHN
HEMETAIIJIOB: XJIOPOBOAOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

DU3NYECKHE U XUMUYECKUE CBOMCTBA OKCHUJIOB HEMETAIIJIOB: CEPBI
(IV, VI), asora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V),

kpemuus(1V). ITonaydyeHne OKCHI0B HEMETAIIOB




4.6

4.7

4.8

4.9

Xumnueckue cBorictBa okcuaoB: mMetaiioB |A-IIIA rpymm, nuHka,

menu (1) mxenesa (11, 11). [Tory4ueHne okcuI0B METAILIOB

XYMMHUYECKHE CBOMCTBA OCHOBAHUWU M aM(OTEPHBIX THJIPOKCHUIOB
(Ha mnpuMepe THIPOKCUIOB aJIIOMUHUS, JKeje3a, IIMHKA).

[Tomyuenne ocHOBaHUM 1 aM(POTEPHBIX THAPOKCUIOB

OOmue XUMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM,
CEepPOBOJIOPOJHOM, CEPHUCTOHM, CepHOHM, a30THOM, ¢ochopHOH,
KpEMHUEBOW, yroibHOM. OcoOble  XUMHUYECKHE  CBOMCTBA
KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KuCIOT. [lomydeHue

KHCJIOT

OO6mue xuMHuYecKue CBoMCTBa cpeaHux coneit. [lomyuenue conei

4.10

[Tonmyyenne, coOupaHue, paclo3HaBaHWE BOAOPOAA, KHUCIOPOAA,

daMMHaKa, yrjICKHCJIOIO Ira3a B Jla60paTOpI/II/I

4.11

4.12

[Tomyyenne amMuaka, CEpHOM M  a30THOM  KHCJIOT B

IPOMBIIIIEHHOCTH. O01I1e CrIOCOOBI MOIyYEHUsT METAJIOB

I'eneTnyeckas CBiA3b MCXKIOY KjIaCCaMH HCOPIraHNYCCKHX

COEIMHEHUN

XUMHUYECKUE PEAKIINHT

5.1

Knaccudukanus XuMHYECKUX peakuid 0 pa3InyHbIM MPU3HAKAM:
[0 YUCIYy M COCTaBy YYAaCTBYIOIIMX B PEAKUHUHM BEIIECTB, IO
TEIJIOBOMY 3(QeKTy, MO0 HM3MEHCHUIO CTEICHEH OKHCICHUS

XUMHWYCCKHUX JJICMCHTOB

5.2

TeroBoit 3PpexkT XUMHUECKOW peaKIuu, TEePMOXUMUYECKHE
YpaBHEHUS. JK30- U HAOTEPMUYECKUE peaKItH.

TepMOXI/IMI/I‘—IeCKI/Ie YPaBHCHUA

5.3

OKHUCIUTEILHOBOCCTAHOBUTEIIHLHBIC pE€aKuum. Oxucaurenu u
BOCCTAaHOBHTCIJIN. HpOLICCCBI OKHCJICHUA MW BOCCTAHOBJICHMUA.

DNEeKTPOHHBINA OalaHC OKUCTUTETHLHOBOCCTAHOBUTENIBLHOMN pEaKINU




5.4

9.5

Teopusa >SIEKTPONUTHYECKON aucconranvu. KaThnoHbI, aHUOHBI.
ONEKTPOIUTBI U HedneKTposiuThl. CuilbHBIE U cjadbie

QJICKTPOJIUTHI. Crenenn Jucconuranum

Peakiuu uoHHOTO OOMeHa. YCIOBUS TMPOTEKAHUS pPEaAKIUH
MOHHOTO OOMEHA, TOJIHBIE U COKpalIEHHbIE HOHHBIC YpaBHEHHS
peaKumit

XuMHSI U OKpY>Karomias cpeia

6.1

BemecrBa m Marepuanbl B TNOBCEAHEBHOM KU3HU YEJIOBEKA.
be3zonacHoe MCIOIB30BaHME BEIIECTB MU XMMHUUYECKUX PEAKIHIN B
naboparopuu 1 ObITy. [lepBas moMoIb Npyu XUMUYECKUX 0XKOTaX 1

OTpPaBJICHUAX

6.2

XVWMHUYECKOE 3arps3HEHUE OKpyKaroumehd cpenbl (KUCIOTHBIE
JOXIH, 3arpsi3HEHUE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €T0
npenorspamienus  IlpenenbHass — nomycTuMass  KOHLIEHTpALMs
Beniects (I1/IK). Posib XxuMuu B perieHnu 5K0I0rHueCcKuX Ipooiem.

VY cunenue napHukoBoro 3¢ dekra, pazpyiieHue 030HOBOTO CIIOS

6.3

6.4

[Ipumenenue cepsol, azorta, docdopa, yriepoaa, KpeMHHUS U UX
COCIMHEHUI B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
xo3sificTBe. [IpuMeHeHHe METalloB M CIUIAaBOB (CTallb, YYTYH,
TIOpATIOMUHUN, OpoH3a) B OBITY W MPOMBIINUIEHHOCTH UX
coenuHeHui. [IoHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI
3alUThI UX OT KOPPO3UHU

[IpupoaHbie UCTOUHUKH YTIE€BOJOPOJIOB (YroJib, IPUPOIHBIN a3,
He(Th), MPOAYKTHI UX TIepepabOTKu (OCH3WH), UX POJb B OBITY U

IIPOMBIINIIICHHOCTH

6.5

[lepBoHauanbHBIC TMOHATHUS 00 OPraHUYECKUX BEIIECTBAX KakK O
COCJIMHEHUSIX yriepoaa (MeTaH, 3TaH, STWJIEH, alleTUJIEH, ATaHOI,
TJIMIEPYH, YKCycHasi kucioTa). [ToHsTre 0 OMOMOTHYecKd BasKHBIX
BEIIECTBAX: XHUpaxX, OenKax, YrieBoJaXx — W MX POJIM B KU3HU

YCJIOBCKA




PacuéTnr;

7.1 o ¢hopmyJsiaM XUMHUYECKUX COSAUHEHUM
7.2 Macchl (MacCOBOM) TOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHCHHSIM




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

labpuensa O.C. Xumus 8 kiacc: y4ue0. s obrieodpasoBarenbHbix opranusaiuit/O.C. [abpuensa.
N.T. Octpoymos, C.A.Crnankos. — M.: [IpocBenienne, 2021
lNabpuensa O.C. Xumus 9 kmacc: yued. mis obmeobpazoBarensHbix opranu3anwmii/O.C. ["abpuensH.
WN.I". Octpoymos, C.A.Cnaaxos. — M.: [IpocBemienue, 2025

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

e PaGouas Terpans. 8 knacc (aBropsr O. C. 'abpuensH, C. A. Cnaakos).

e Terpanap nus 1a0OpPaTOPHBIX OMBITOB U MpaKTUYECKUX padoT. 8 kiacc (aBropel O. C.
I'abpuensu, 1. B. AkcéHoBa).

e XuMus B TeCTax, 3a7ayax M ynpaxsnenusx. § kiacc (aBropsl O. C. I'abpuensn, U. B.
Tpury6uak).

e Pabouas Terpans. 9 xnacc (aBroper O. C. 'abpuensH, C. A. Cnaakos).

e Terpanap nus 1a0OpPaTOPHBIX OMBITOB U MpaKTHUYECKUX padoT. 9 kiacc (aBropel O. C.
I'aGpuensn, U. B. Akcénosa).

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET:

e bubmmoreka L{OK https://m.edsoo.ru/7f41837¢
e  https://do2.rcokoit.ru/

e Enunas cetb nupoBbIX 00pa30BaTEIbHBIX PECYPCOB.
e http://school-collection.edu.ru/

e [lopran resh.edu.ru
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