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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpasoBaTeabHbIX opranu3amnusax Poccuiickoit deaepanumu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, ONpeaensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XMMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIesITeIhbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHHHM XHMHHM OOECIEUYHMBAIOTCA CHEHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHSITHI XHUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOI'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3ydyeHne XMMHUM MPOUCXOJIUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbOopMUPOBAHUY U PA3BUTUU MTO3HABATENHHBIX YMEHHUM U MX MPUMEHEHUH B y4E€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1T, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha CHCTEMaTHYEeCKOEe MpUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIller0o MHUpa, UCIOJIb3Yysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs U HANPaBICHHOCTH JaJIbHEHUIIETo
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHast Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacu€rel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemiecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoJeE,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PACcTBOPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOZIOpo/a (TOpeHwue), B3auMo/ieicTrre Bojopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
pPacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAECIEHHOW MACCOBOM JI0JIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPaX KUCIOT M IIEJIOYEH, U3YUEHUE B3AUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUIl
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHMYECKUX COCTUHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoinas u niuuHHonepuoaHas popmel [lepuonnueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUeK aTOMOB TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPpyMiaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3ed IMPU M3YYEHUH XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHalu3, CHUHTE3, KilacCU(UKAIMsA, TMEePUOJUYHOCTh, HaOIOJCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUeCKHe BEIMYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BELIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYAacCTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIIOBOMY 3(PQeKTy, Mo
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[lonsiTHe O CKOPOCTHM XUMHUYECKOM peakuuu. lloHstue 006 oOpaTUMbIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIA  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJb30BaHUEM MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHroHbl. MeXaHW3M OUCCOLMALMM BELIECTB C PA3JMYHBIMU BUJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHUI U COJIeH B CBETE MPECTABICHUN 00 SIEKTPOIUTHYECKOM TUCCOLHUAIINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura M amMmasa), CIOXKHBIX BEIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpPHAIOB), IIPOBEACHHUE OIBITOB, WJLIIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCIIMHEHHsA), pACIIO3HABAHME  HEOPTraHWYECKHX  BEIIECTB C  ITOMOILBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTEeNeHU OKucieHud. CTpoeHne U (pU3NYECKUe CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaskHelre XI0puabl U UX HaX0KICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMHUYecKue cBOMCTBa cepbl. CepoBONOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneuuduyeckue). XUMHUUECKUE PEaKIMH, JeKallhue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpPYXAaIOLEl Cpelbl COCAUHEHUSMH cepbl (KHUCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. KpyroBopor azora B mpupojae. AMMuUax, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (0OmMe Kak TMpEeACTaBUTENS Kilacca KHUCIOT W CHenugudecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amIOTpONHBIE
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMHUYECKHUE CBOICTBa, JEHCTBUE HA JKUBBIE OPraHU3Mbl, MOJIY4YEHHE U
IpUMEHEHHE. DKOJIOTHYecKue NmpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-uoHbL. lcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTh),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAaX: KMpax, OejKax, yriieBojax — U ux
poJii B JKM3HM 4eJoBeKa. MaTepuanbHOe €IMHCTBO OpPraHUYEeCKUX H
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelime cTpouTeNbHbIE MaTepualibl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-HUOHBI U HAOIIOJCHHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TaJIOT€HUIOB), 03HAKOMJICHHUE C 00pa3liaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHNE KaYEeCTBEHHON peaklvy Ha Cylb(haT-uoH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMKA HAa HOH aMMOHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHellne HeMeTaubl U UX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUN MeTauoB. OU3nyeckue U XMMUYECKUe CBOMCTBA MeTaiuioB. Oomue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenouyno3eMenpHbIE METAUIBI MAarHMM W KAJIbLUWW: TIOJOKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckon cucteMe XUMHUYECKUX IIEMEHTOB /.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HX (PU3NUECKUMH
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
MCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeIe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HabmroneHne M ommMcaHUE IPOIECCOB OKpaITWBaHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIeHTpalus BemiecTs, nanee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIONb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOIIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAUHHUIBI W3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE TMpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIEI0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3aIudyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTell WX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, TI0 aHAJOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OpPMYIUPOBaTH CBOM MPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU ACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCcTBUM, crnenupudecKkue JUisi TPEeAMETHOM oOmactn «XuMHUS», BHUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIMU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINIA;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio SJIEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3alUIo, KiIacCUu(PUKAIIHIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MMOJIb30BAHUS XUMHYECKOM OCY 01 1 1a00paTOpHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Booposia M KHUCIIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OMpeAeNEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKINH, OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEAKLMH, MPEACIbHO JIOMYCTUMAas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METaUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh M XapaKTEPU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIUIIE, C YUCITIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca dTUX PEaKInid;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOIo »djieMeHTa 1o ¢GopMmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIIMSMH TI0 BBIIIOJHEHHIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3AIIMIO, BBISBIICHUE IPUUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo 4acoB JJIeKTPOHHbIE OcHOBHBIE BHBI
HaumenoBanmue
Ne (undposbie) AesITeJIbHOCTH
pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero oOpa3oBaTesibHbIE
nporpamMMel padoThI padoThI
pecypcbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
PackpsiBath cMbICH
M3y4aeMbIX MTOHATHM.
PackpbIBaTh posib XUMUHU
B IIPUPOJE U )KU3HU
4eJI0BeKa, €€ CBA3b C
JIPYTHUMH HayKaMH.
Pazauuats uncThie
BCIICCTBA U CMCCH,
Xumusi — BaxkHas OAHOPOAHBIC 1
HCOOHOPOOAHBIC CMECH.
00J1aCThb P AHOPOX
a3JIM4aTh (PU3NYCCKHUEC U
€CTEeCTBO3HAHUS U bu6mmoreka [IOK ¢
1.1 . 5 2 XUMHUYECKHE SBIICHHUS.
MPaKTUYECKOMN https://m.edsoo.ru/7f41837c
CJ'IG,E[OBB.TL AJIrOpUuTMaM
ACATCIBHOCTH HUCIIOJIb30BaAHUS
1CII0BEKa BKCHepI/IMeHTaHBHI)IX

METOJI0B — HAOJIOICHUS U
JKCTIEpUMEHTA.
HabnrogaTe 1 OMUCHIBATE
00BEKTHI TIPHU MPOBEACHUH
JIEMOHCTpALUI 1
1a00paTOPHBIX OMBITOB IO
U3yUYEHUIO (PU3NIECKUX
CBOICTB BCILICCTB,



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

1.2

BemectBa n
XUMHUYCCKHUC peaKHI/II/I

15

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

Croco00B pa3IeacHus
CMecel BEIIECTB.
IIpoBOIUTH XUMHUUECKUI
9KCIIEPUMEHT MPH
pasmereHu cMecer (Ha
npUMepe OUHUCTKH
MOBapeHHOMU COJIM) B X0/
MPaKTHIECKOH paboTHI Ne
2. CneioBaTh MpaBuiIaM
I0JIb30BAHUS XUMHYECKON
TOCYA0H ¥ Tab0PaTOPHBIM
000pyIOBaHUEM, a TAKIKE
MpaBUJIaM OOPAIIEHUS C
XUMAYECKUMHU
BELIECTBAMHU B
COOTBETCTBHH C
WHCTPYKLUEN npr
BBIITOJTHEHUH
NPaKTUIECKON padoTh No
1. BeicTpauBaTh
pa3BEpPHYyThIE
MUCbMEHHBIE U YCTHEIC
OTBETHI C OIIOPO Ha
UHQOPMAITUIO U3
y4eOHHKa U CITPABOYHBIX
MaTepHaaoB, TPAMOTHO
HCII0JIB30BaTh U3y4YEHHBII
MTOHATUHMHBINA anmnapar
Kypca XUMUH
OmnpenensaTe NpU3HAKH
XUMUYECKUX PEaKLuil,
YCIIOBHUS X MPOTEKAHHUA.



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

OOBACHSTH CYHIHOCTh
(buznueckux u
XMUMUYECKHX SBJICHUH C
TOYKH 3pEHHs AaTOMHO-
MOJIEKYJISIPHOTO YYEHUSI.
Knaccugpunuposats
XUMUYECKHE peakiuu (o
YHCIIY ¥ COCTaBy
pearupyronmx 1
00pa3yroInXCsl BEMIECTB).
CocTaBiats (HOpMyITBI
OMHAPHBIX BEIECTB 110
BaJICHTHOCTH U
OTIPEJIENIATH BaJICHTHOCTh
1o popMyraM BEIIeCTB.
PaccraBnsrs

k03 ureHTs B
YPaBHEHUSAX XUMHUYECKUX
peakuuii. HabmonaTts u
OTIMCHIBATH OOBEKTHI MPH
NPOBEIEHUH
JIEMOHCTPALUN U
71a00paTOPHBIX ONBITOB.
[IpoBOIUTE BEIYUCIICHHS
o hopmyam
XUMUYECKHUX COCTMHEHHUN
U YpaBHEHHSIM
XUMHAYECKHUX PEaKLInH.
IIpuMeHATh €CTECTBEHHO-
HaY4HbIE METOJIbI
MO3HaHUS (B TOM YHCIIe
HaOJII0IeHHE,




Hroro no pasneny
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MOJIETMPOBAaHUE,
3KCIIEPUMEHT U OCHOBHBIE
oIepanyy MBICITUTEIEHON
JIeATENbHOCTU
(cpaBHeHmUE,
KJaccuguKanms)
BricTpausats
pa3BEPHYTHIE
MUCHbMEHHBIE U YCTHBIE
OTBETHI C OMOPOH Ha
rH(OpMAITHIO U3
yueOHUKA ¥ CIPABOYHBIX
MaTepHajoB, TPaMOTHO
UCIIOJIB30BaTh U3y4YECHHBIN
MOHSATUHHBIN anmapaT
Kypca XUMHH

Paznen 2. Baxxueiimme npesc

2.1

Bosnyx. Kucnopon.
ITonsatue 06 oxcumax

TABUTC/IN HEOPraHU4Y€CKUX BEUHIECCTB

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c

Hcnons3oBath
XUMHAYECKYI0 CHMBOITUKY
JUTSL COCTaBIICHUS (OPMYIT
BEIIECTB, MOJICKYJISIPHBIX
YpaBHEHUI XUMHYECKUX
peakuuii ¢ yaacTuem
KHCJIOPOJIa.
XapakTepu3oBaTh
(ommceIBaTH) COCTaB
BO3/1yXa, (hu3nveckue u
XHUMHUYECKHE CBOHCTBA
KHCJI0PO/ia, CIIOCOOBI €ro
TIOJTyYCHUS], TPUMCHEHUC



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

Y 3HaYCHUE B IPUPOJE U
KU3HH YeJIOBeKa.
CpaBHHBaTh peaKITuu
TOPEHUS U MEIIEHHOTO
okucienus. OOBSICHITH
CYIIHOCTb 3KOJIOTUYECKUX
npoOJeM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3IlyXa.
CrnenoBaTh npaBuiaM
Oe3omacHO paboTHI B
nabopaTopuu mpu
UCTIOJIb30BaHUN
XUMUYECKOHN NOCyAbl U
000pyIOBaHUs, a TAKXKE
MpaBUJIaM OOPAIIEHUS C
TFOPIOYUMH BEIECTBAMHU.
ILnanupoBats u
OCYIIECTBIISITh HA
MPAKTUKE XUMUYECKUE
JKCIIEPUMEHTBI,
NPOBOJIUTH HAOJIOICHNS,
JeJIaTh BBIBOJIBI 110
pe3yabTaTtam
9KCIIEpUMEHTA ITPH
IIPOBECHUH
1a00PaTOPHBIX OMBITOB H
MIPAKTHYECKOH pabOoTEHI.
BoeryucnsaTh KOTU4ecTBO
BEIIECTBa, 00BEM rasa 1o
(dhopmysiaM. Y4yacTBOBaTh
B COBMECTHOI1 padore B
rpynmne. BeicTpauBars




pa3BEPHYTEIE
NUCbMEHHBIE U YCTHBIC
OTBETHI C OTIOPOH Ha
MHQOPMAIUIO U3
y9eOHHKa U CITPABOYHBIX
MaTepuanoB, PaMOTHO
UCIIOJIB30BaTh N3yYeHHBIN
MOHSITUHHBIN anmapar
Kypca XUMHH

2.2

Bonopon.Ilonstue o
KHCIIOTaX U COJISIX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

PackpsiBath cMbICH
HU3Y4YaeMbIX MOHITHH U
MIPUMEHSTD 3TU TOHITHS
IIPU ONMCAaHUU CBOMCTB
BEIIECTB U UX
IIPEBPALLICHHMN.
XapakTepru3oBarb
(oruceIBaTh) Qu3HMUECKHe
Y XMMHYECKHE CBOWCTBA
BOJIOpPOJIa, CIIOCOOBI €T0
MOJTy4eHUs], IPUMEHEHHE.
Cobupats npubop s
HOJIY4EHUs BOAOPOJIA.
Hcnons3oBath
XUMHUUYECKYI0 CUMBOJIMKY
JUTSL COCTaBIICHUST (POPMYIT
BEIIIECTB, MOJIEKYJISPHBIX
YpaBHEHUI XUMHUYECKHUX
peakiuii ¢ yuactueM
BOAOpOAa. Beruncnars
MOJIIPHYIO Maccy
BEIIIECTB; KOJIMYECTBO
BEIlleCTBa, 00BEM Tasa,



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

Maccy BEIIECTBa;
IIpoBoauTh pacy€rsl O
YPaBHEHUSAM XUMHYIECKHX
peaKuii: KOJIMYeCTBa,
00BEMa, Macchl BEIIECTBA
10 U3BECTHOMY
KOJIMYECTBY, 00BEMY,
Macce PeareHTOB WU
MPOIYKTOB PEAKIIHH.
CrnenoBaTh npaBuiiaM
Oe3omacHO paboTHI B
nabopaTtopuu npu
HCHOJIb30BAaHUH
XUMHUYECKOH MOCY Bl U
00opymOBaHUS, a TAaKXKe
MpaBUiIaM OOpaIeHUs C
TOPIOYMMH BEIIECTBAMHU B
obITy. [InanupoBats u
OCYILECTBIISITH Ha
NPaKTUKE XUMHYECKHE
9KCHEPUMEHTHI,
MIPOBOJIUTH HAOJFOICHUS,
JieNaTh BBIBOABI 110
pe3ynbTaTam
JKCIIEpUMEHTA.
VYyacTBOBaTh B
COBMECTHOM paboTe

2.3

Bopna. PactBopsl.
IToustue 06
OCHOBAaHUIX

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢c

PackpsiBath cMbICH
M3y4aeMbIX OHATUH U
IIPUMEHSATD 3TH IOHATHS
IIPU OIMCAaHUU CBOMCTB
BEILECTB U UX



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

NIpEBpALLCHUMN.
XapaxkTepu3oBaTh
(hu3mIecKre U
XHUMUYECKHE CBOHCTBA
BOJBI, €€ POJIb KAK
pacTBOpUTETS B
MIPUPOAHBIX MPOLIECCAX.
CocTaBnaTh ypaBHEHUS
XUMHMUYECKUX PEaKIUil C
y9acTHEM BOJIBI.
OOBACHATH CYIITHOCTH
9KOJIOTHUECKHUX MPOOIIEM,
CBSI3aHHBIX C
3arpsI3HEHUEM IIPUPOIHBIX
BOJI, CITOCOOBI OYUCTKHU
BOJIBI OT IIPUMECEH, MEPBI
10 OXpaHe BOJI OT
3arps3HEHMSL.
ILnanupoBath u
OCYILECTBIISITH Ha
MIPAKTHUKE XUMUIECKHE
JKCIIEPUMEHTBI,
MIPOBOANTH HAOIIOJCHHUS,
JeJIaTh BBIBOJIBI 110
pe3yabTraTam
9KCIEPUMEHTA IIPH
IIPOBEICHUH
71a00paTOPHBIX ONBITOB U
MPaKTHIECKO pabOTHI.
CrenoBaTh IpaBmiIaM
Oe3omacHoi paboTHI B
71a00paToOpUu MpU




HCTOJb30BaHUH
XUMUYECKOH MoCy bl U
o0opymoBaHwUsL.
[IpoBOIUTDH BEIYHMCICHUS C
IIPUMEHEHUEM TTOHATHUS
«MaccoBasi JI0JIsl BelecTBa
B PacCTBOPE».
BricTpanBatb
pa3BEPHYTHIE
[IMCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOH Ha
UHQOPMAITUIO U3
y4eOHHKa U CITPABOYHBIX
MaTepHuasoB, FPaMOTHO
HCHOJIb30BaTh N3y4EHHBIH
MOHSATUHHBIN anmapat
Kypca XUMHH

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeTUHEHUN

11

but6mmorexa [JOK
https://m.edsoo.ru/7f41837¢c

Knaccugpunmposats
M3y4aeMble BEeIecTBa 110
COCTaBY U CBOMCTBaM.
CoctaBisiTh GOPMYIIBI
OKCHJIOB, KHCIIOT,
OCHOBaHWUM, coyel u
Ha3bIBaTh MX I10
MEXTYHApOIHOU
HOMEHKJIaType.
[IporHo3upoBars
CBOICTBA BEIIECTB Ha
OCHOBE OOIIHX
XUMHUYCCKHUX CBOMCTB
HU3Yy4YEHHBIX
KJIACCOB/TPYIIT BEIIECTB, K



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

KOTOPBIM OHH OTHOCSITCSL.
CocraBnarte
MOJIEKYJISIPHBIC
ypaBHEHHMS peaKiuii,
WJLTIOCTPUPYFOIITUX
XMMHYECKHE CBOWCTBA
CIOCOOBI TTOTYYEHHS
BEIIECTB U3YYCHHBIX
KJIACCOB/TPYIII, a TAKKE
MOJITBEPIKTAFOIINX
TCHETHYECKYIO
B3aUMOCBSI3b MEKIY
Humu. [IponusBoauts
BBIYHCIICHHUS 10
YPaBHECHUSAM XUMHICCKHX
peakuuii. [lnanuposars u
OCYIIECTBIISITH Ha
MPAKTUKE XUMHUYECKHE
IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOJFOICHUS,
JIeNIaTh BBIBOJIBI 11O
pe3yabTraTtam
9KCTIEPUMEHTA MTPH
MPOBEICHUH
71a00PaTOPHBIX OIBITOB H
MPaKTHYECKUX padoT.
CrenoBaTh IpaBmiIaM
Oe3omacHoi paboTHI B
nabopaTtopuu npu
HCTIOJIB30BaHUH
XHMHYECKOH MOCY/bI U
000pyIOBaHUSL.




BricTpausats
pa3BEpHYTEIE
MACEMEHHBIE U YCTHBIE
OTBETHI C OTIIOPOM Ha
nHpOpMAITHIO U3
yueOHUKA ¥ CIPABOYHBIX
MaTepuanoB, PaMOTHO
HCIOJIb30BaTh N3yYCHHBIN
MOHATUIHBIN ammapar
Kypca XMMHH

Hroro no pasneny
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Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux jiementon /1. U.

Menaeneena. CTpoe}me aToMOB. XMMHYecKasa CBsA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akKIuu

[Tepuonnueckuii
3aKOH U
[Iepnonnueckas

3.1 CUCTeMa XUMHUYECKHIX
anemeHToB /[. U.
Mennene-eBa.
Crpoenue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

PackpsiBath cMbICH
HEePUOJMYECKOTO 3aKOHA.
OnuceIBaTh CTPOEHUE
TaOJIULIBI
«ITepuoauueckas cucrema
XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBay.
MopenupoBaThk CTpOEHHE
aToMa, YHEPreTHYECKUX
YPOBHEH U MOTypOBHEN
MIPH TOMOIIIHA PUCYHKOB,
3NEKTPOHHBIX
KOHQHUTYypanuii u
3NEKTPOHHOTpapUIECKUX
thopmyi. [losicHATH
(buznvecKuit cMbICHT
MOPAIKOBOTO HOMEPA,
HOMEPOB IIeproJia U



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

TPYHIIBI 3JIEMEHTA.
XapaxkTepu3oBaTh
XUMUYECKUE ANEMEHTHI
MIEpBBIX TPEX NEPUOJIOB,
Kalmi, KaJIbIINH 1 UX
COEIMHEHMS 110
TI0JIOXKEHUIO B
Ilepuonuueckoil cucteme
H.N. Menneneesa.
OO0BACHITH 001IIE
3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB
XUMUYECKUX 3JIEMEHTOB
(13MeHeHue paguycoB
aTOMOB,
3JIEKTPOOTPULIATELHOCTH,
BaJIEHTHOCTH) U UX
COEIMHEHUH B Mpeaenax
MaJIbIX [IEPUOJ0B U
TJIaBHBIX TTOJATPYTII C
y4E€TOM CTPOCHUS UX
aTOMOB; YJacTBOBAaTh B
COBMECTHO paboTe B
rape Wiy Tpymre.
BricTpauBats
pa3BEpHYTEIE
MMMChMEHHBIE U YCTHBIE
OTBETHI C OTIOPOM Ha
HHPOPMAITUIO U3
y4eOHHKa U JPYTUX
HMCTOYHHUKOB, B TOM YHCIIE
HuTepHera




3.2

XuMuyeckast CBSI3b.
OKUCIIUTEIHLHO-
BOCCTAHOBUTEILHBIE
peaknuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

PackpeiBaTh cMBICT
U3y4aeMbIX MOHSTHH.
Ornpenensars BHIT
XUMUYECKO CBS3U B
COETMHEHH.
MopaenupoBath CTpOCHHE
MOJIEKYJI ITPH TIOMOIIH
PUCYHKOB, MOJIETIEH,
3JIEKTPOHHBIX U
CTPYKTYPHBIX (POPMYIIL.
Hcnons3oBath
XUMHUYECKYIO CUMBOIUKY
IUTSE COCTaBIIEHUS (POpMyIT
BEIIECTB, JIEKTPOHHOTO
OanaHca peaxIuii.
OmnpenensTb CTeTeHb
OKHCJICHUSI aTOMOB
XUMHYECKUX JIEMEHTOB
1o ¢popmynam u
COCTaBIISITH HOPMYJTBI
OMHAPHBIX COETUHEHUH I10
CTCIICHU OKHCIICHUS
ATOMOB XUMHUYECKHX
anemeHToB. Onpenenarsb
OKHUCJIHNTEIIb U
BOCCTaHOBUTEJb.
PaccraBisars

KO3 (DUIUEHTHI B CXeMax
IMPOCTBIX OKHUCIINTEIIBHO-
BOCCTAaHOBHUTCIIbHBIX
peakuuii MeTogom
3JIEKTPOHHOrO OajaHca.



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

HaGmronate xuMudeckue
OMBITHI MO IUIAHY,
aHAIM3UPOBATH U JIETIATh
BBIBOJIBL. VCnIONB30BaTh
UKT nnst cozpanust
MOJICNCH, ITIOATOTOBKH
MPE3CHTALUH, JOKIIaI0B
1o Teme. BricTpanBaTh
pa3BEPHYTHIE
MMMCEMEHHBIE U YCTHBIE
OTBETHI C ONOPOH Ha
UHQOPMAITUIO U3

y4eOHHKa U JPYTUX
HNCTOYHHKOB, B TOM YHUCJIC
HNurepnera
bubmuoreka [JOK
Hroro mo pasery 15 https://m.edso0.ru/7f41837c
PesepBHoe Bpems 2 bubmoreka LIOK
https://m.edso0.ru/7f41837c
KonTponbnas pabora B
paMKax MpOMEKYTOYHON
aTTecTaluu
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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9 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE OcHOBHBIE BHIBI
Ne HanmMmeHnoBanue
(undposbie) eATEJLHOCTH
n/ pa3s/iesioB U TeM Bcer  Kourpoabubl = IIpakTHyecku
oOpa3oBaTe/ibHbIE
n NporpamMmbl 0 e padoThl e padoThl
pecypcebl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
XapakTepu3oBaTh XUMUYECKUE
3JIEMEHTHI MTEPBBIX TPEX
HepI/IO,Z[OB, KaJIns U KaJdbIIUA 110 UX
1oJIokeHuto B [lepuoauyeckoit
cucteme /1. 1. Menneneena.
Knaccudunupopars 1 Ha3bIBaTh
HGOpFaHI/I‘IeCKI/IG BCIIICCTBaA
HU3YUCHHBIX KJIACCOB. OHI/ICLIBaTL
0o01IMe XUMHAYECKHE CBOMCTBA
H OBTOp eHHe U BCILCCTB pa3JIMYHbIX KJIACCOB,
. MMOATBEPKIaTh CBOMCTBA
yriayOneHue 3HaHUM bubmuoreka [JOK P
IIpuUMEpaMUu MOJICKVYIIAPHBIX
1.1 OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a63 pavep yep

pa3zennoB Kypca 8
KJjlacca

6

YpaBHEHUI XUMUYECKUX PEAKIUil.
Onpenensts BUJ XUMHUYECKOM
CBS3H U THUI KPUCTAIUTMYECKOM
pELIETKY BEIIECTBA.
IIporuo3upoBath cBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT UX
cTpoeHus. BelcTpanBaTh
pa3BEépHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPON Ha
nH(OPMAIIUIO U3 YIeOHHKA U
CIIPaBOYHBIX MaTEPUAIIOB,
TPaMOTHO HCIIOJIb30BaTh
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WA3YYEHHBIN ITOHATUNHBIN anmapar
Kypca XUMHH

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XHUMUYECKHX
peakuun

bubmuorexa [JOK
https://m.edsoo.ru/7f41a63
6

PackppiBaTh cCMBICT H3y4aeMbIX
MIOHSTHN U IPUMEHSTH OTH
MIOHSTHSA IIPU ONMCAHUU CBONCTB
BEIIECTB U UX IIPEBpAIECHUH.
KnaccupunuposaTs XuMu4eckue
peaKkLuy 10 pa3ITuIHbIM
MpU3HaKaM. Y CTaHABIINBATh
3aBUCHUMOCTH CKOPOCTH
XUMUYECKOHN peakIu OT
pa3IUYHBIX (PaKTOPOB.
[Iporuno3upoBatb BO3MOKHOCTH
MIPOTEKAHUS XUMUIECKUX
MPEBPAILICHUI B Pa3IUYHBIX
ycnoBusix. Onpenensits
OKHCIINTENb U BOCCTAHOBUTEIND B
OBP. CocTaBnsaTh 35€KTpOHHBIN
Oananc peakuuu. IIpon3BoanTs
BBIUMCIIEHUS IO XUMHYECKUM
ypaBHEHUSM. Y4acTBOBATh B
COBMECTHOM paboTe B nape Win
rpymme. BeictpanBaTth
pa3BEépHYThIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH Ha
WHPOPMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MaTEPUAIOB,
TPaMOTHO HCIIOJIb30BaTh
M3Y4YE€HHBIM MOHATUHHBIN anmapaT
Kypca XUMHHU



https://m.edsoo.ru/7f41a636
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1.3

DJIEKTPOJIUTHYECKA
I TUCCOLMAIINS.
XuMudyeckre
peaKuuu B
pacTtBopax

bubmuorexa [JOK
https://m.edsoo.ru/7f41a63
6

PackpeiBaTh CMBICT H3y4aeMbIX
MIOHSATHH, a TAKKE CMBICII TEOPUH
SIEKTPOTUTHUECKOU
nucconnanyu. OObSICHATD
MIPUYUHBI JJIEKTPONIPOBOAHOCTH
BOJHBIX PaCTBOPOB BEILIECTB,
pasnuyath crnabblie U CUIbHBIE
anekTponuTsl. COCTaBIATH
ypaBHEHUS TUCCOLMALIUN KUCIIOT,
IIeI0YeH U CoJIeH, TTOJTHBIC U
COKpalI€HHbIE HOHHBIE YPABHEHHUS
XUMHUYECKUX peaKkIiii HOHHOTO
oOMeHa, KpaTKre HOHHBIC
YPaBHEHUS IPOCTBIX PEAKLUI
TUAPOIN3a COJIEH.
XapakTepu3oBaThb 001IIe
XHUMHYECKHUE CBOICTBA BEIIECTB
Pa3INYHBIX KJIACCOB HA OCHOBE
TEOPHH IEKTPOJUTUIECKON
JUCCOIMAIIIN; TTOATBEPKIaTh
CBOICTBa MpUMEpPaMHU
MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUI XUMUYECKUX PEAKIUH.
Pemats skcriepuMeHTaNbHbIE
3a1a4u 1o teMe. ITnanuposats u
OCYIIIECTBIIATH Ha IPAKTHUKE
XUMHYECKHE IKCTIEPUMEHTBI.
[IpoBOAMTH BEIUKCIIEHHS IO
XUMHYECKUM YPaBHEHHSIM.
YyacTBOBaTh B COBMECTHOU
pabote B mape WM IpyIIIe.
BricTpanBath pa3BEpHYTHIE
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Hroro no pazaeny 17

MMMCHhMEHHBIC U YCTHBIE OTBETHI C
Ormopoi Ha HH(GOPMAITUIO U3
y4eOHHKa U JPYTUX HCTOYHUKOB
nH(pOpMAaIUH, B TOM YHUCIIE
HuTepHera

Pa3gen 2. HemeTaauibl M UX COeIUHEHU ST

OOmas
XapaKkTepUCTUKA
2.1 XUMHYECKAX 4
snemenToB VIIA-
rpymnmsl. ['agoreHst

bubmmoteka [IOK
https://m.edsoo.ru/7f41a63
6

OO0BSICHATH 00IIIHIE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB HEMETAIJIOB U UX
COEIMHEHHI B TIPEJIeNIaX MaJTbIX
TICPUOJIOB U TIABHBIX MOJTPYIII
Ilepunonnueckoit cuctemsl
XUMHYECKUX JIEMEHTOB C yUETOM
CTPOCHUS HX aTOMOB.
XapakTepnu3oBaTh (pu3ndecKue u
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB TJIOT€HOB (Ha TIpUMepe
XJIOpa) U CIOXHBIX BEIIECTB
(xmopoBomoOpoIa, XJI0pUIa
HATpPHA), CIIOCOOBI UX MOTyYeHUS,
MIPUMEHEHUE U 3HAYCHHE B
MIPUPOJIC U JKU3HU YeTIOBEKa.
OnpenensaTs XJIOpUA-UOHEI B
pactBope. IlnanupoBars U
OCYIIECTBIIATH Ha IPAKTHKE
XUMHUYECKUE IKCTICPUMEHTHI,
[IPOBOAMTDH HAOJIOCHHMSI, Je/aTh
BBIBOJIBI 110 PE3yJIbTaTaM
3KCIIEPUMEHTA TP IPOBEICHUHU
1a00paTOPHBIX OMBITOB H
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npakTuyeckux pador. CiiegoBaTh
mpaBuiIaM 6e30macHoi paboTHI B
71a00paTopuy MU UCTIOIb30BAHUI
XUMUYECKOH MOCy bl U
o0opyznoBanus. BeictpauBats
pa3BEpHYThIC MUCEMEHHBIC U
YCTHBIE OTBETHI C OMOPOH Ha
nH(popMaIuio u3 yaeOHUKa U
CIIPpaBOYHbBIX MaTCpHUAIOB,
IPaMOTHO HCIIOJIb30BATh
W3YYECHHBIN MOHATUHHBIN anmapat
Kypca XUMHHU

2.2

OOmas
XapaKTEepUCTHKA
XHUMUYECKHX
sneMmeHToB VIA-
rpymmsl. Cepa u eé
COEIMHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a63
6

OOBsICHATE 00111E
3aKOHOMEPHOCTH B H3MEHEHHUHI
CBOMCTB 25eMeHTOB VIA-rpymist
U UX COEJIMHEHHH C y4ETOM
CTPOCHUS UX aTOMOB.
XapakTepru3oBarb (U3NUECKUE U
XMMHYECKHE CBOWCTBA IPOCTOTO
BEILIECTBA CEPBI U €€ COCTMHEHU I
(cepoBozioposia, OKCHIOB CEPHI,
CEPHOI KUCIIOTHI, CyNb()aToB),
CHOCOO0BI UX MOJTyYeHN S,
MIpUMEHEHUE U 3HAYCHUE B
MIPUPOJIE U KU3ZHH YETIOBEKA.
Onpenensts HanMuKe cyibdar-
HOHOB B pacTBope. OOBSICHATH
CYIIHOCTb 3KOJIOTUIECKUX
po0JeM, CBSI3aHHBIX C
repepaboTKOM COeTMHEHHIA CEPHI.
[TmaHupoBaTh M OCYIIECTBISATH HA
MPAKTHKE XUMHYECCKUE
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9KCIIEPUMEHTBI, POBOIUTD
HaOJI0ACHUS], AeTaTh BBIBOJIBI IO
pe3ylbTaTaM SKCIIepIMEHTa.
CrnenoBath npaBuiIaM 0€30MACHOM
paboTHI B TabopaTopuu Mpu
HCTOJIb30BAHUH XUMUYECKON
MOCYBI U 000PYIOBaHUSI.
[Ipon3BOANTH BEIYHCIICHHS TTO
XUMHUYCCKHUM YPaBHCHUAM.
Hcnons30BaTh Py BHITOTHEHUH
Y4eOHBIX 3a/IaHUH TEKCTHI
yueOHUKA, CIIPaBOYHBIE
matepuansl (Ilepuoguaeckyro
CUCTEMY XMMHUYCCKUX IJICMCHTOB
. U. Menneneesa, Tabnuiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBAaHHUM U COJIeH B BOJIE,
ANEKTPOXUMUIECKHUH PSIJT
HaNPsHKEHU METaJIJIOB).
Ucnonn3oBaTh IIPpU BBITIOJIHCHUH
y4eOHBIX 3a/IaHUH U B ITpoIIecce
UCCJIEI0BATEIbCKON
JIeSITeIbHOCTH HAYYHO-
MOMYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COJIep KaHus,
CIpaBOYHBIE MAaTEPHAJIbI, PECYPCHI
HurepHera

2.3

Oomias
XapaKTePUCTHKA
XAMHYECKHUX
snemMeHToB VA-
rpynmsl. A30T,

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a63
6

OO0OBACHSITE 00IIIIE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB 3J1eMeHTOB V A-TpynIibl 1
HX COECIMHEHUH C YYETOM
CTPOCHUS X aTOMOB.



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

dochop u ux
COCITMHEHHS

XapakTepru3oBarb (PU3NUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX
BEIleCTB a30Ta U ¢ocdopa u ux
COeMHEHMH (aMMHUaKa, cosei
aMMOHWUSI, a30THOM KUCIIOTHI,
HUTpPATOB, okcuaa hocdopa (V) u
¢dochopHoit KUCTOTHI, PocaToB),
CIIOCOOBI MX TIOTYYCHHUA,
NpUMEHEHHUE U 3HaUCHHE B
MPUPOJIE U KU3HU YeIIOBEKa.
OmpenensiTe HOHBI aMMOHUS U
(dbocdart nOHBI B pacTBOpE.
OOBACHATH CYITHOCTH
9KOJIOTHYECKHUX MPOOIIEM,
CBSI3aHHBIX C HAXOXJICHUEM
coenuHeHu a30Ta 1 docdopa B
OKpY>Karolllen cpefe.
[TnanupoBaTh U OCYIIECTBIATH HA
HPaKTHKE XUMUYECKHE
9KCTIEPUMEHTHI, IIPOBOIUTH
HaOJIIOICHUS, IeNIaTh BBIBOIBI 110
pe3yabTaTam SKCIepUMEHTa MU
MIPOBEACHUH JIAOOPATOPHBIX
OTIBITOB M TIPAKTUYIECKON pabOTHI.
CreoBaTh npaBuiaM 0€30MacHOM
paboThl B 1abopaTopuu Npu
WCTOJIb30BAaHIH XUMUYECKON
ocy el ¥ 000pyIOBaHUSI.
ITpou3BOIUTH BHIYUCICHUS 10
XUMHYECKUM YPaBHEHHSIM.
Hcrionb30BaTh NpH BHITIOJTHEHUT
y4eOHBIX 3aJaHNil TeKCTHI




2.4

Obmas
XapaKTepUCTHKA
XUMHUYECKHX
sneMeHTOB |VA-
TpYHIBL. YTIEpOa U
KPEMHHI U UX
COCIIMHEHUS

bubmmoteka [IOK
https://m.edsoo.ru/7f41a63
6

y4eOHMKa, CITPaBOYHbBIC
Matepuaibl (IepUOANIECKYIO
CHUCTEMY XUMHUYECKHX 3JIEMEHTOB
. U. Menneneesa, Tabnuiry
pacTBOPUMOCTH KHCIIOT,
OCHOBaHHI U COJICH B BOJE,
SIEKTPOXUMUYCCKUN P
HaIPSHKECHUN METAIIIOR)

OO0BSICHATH 00IIIHIE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB aneMeHToB IV A-rpynms
U UX COCIUHEHUH C y4ETOM
CTPOEHHMSI X aTOMOB.
XapakTepru3oBaTh (pu3HdecKre u
XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB YIiepoJa U KpeMHUs U
UX COCIMHEHM (OKCHI0B
YIIIEPOJa, YTOJIBHON KUCIIOTHI,
KapOOHATOB, OKCHIA KPEMHHUS,
KPEMHUEBOW KUCIIOTBHI,
CUJIMKATOB), CIIOCOOBI X
MOJIy4EHUSs], IPUMEHEHUE U
3HA4YEHUE B MIPUPOJC U KU3HH
yenoBeka. OOBSICHAT IPUIMHHO-
CIIEJICTBEHHYIO CBSI3b: CTPOEHHE
BEIlIECTBA — CBOWCTBA —
[IpUMEHEHUE — Ha IpuMepax
COEIMHEHMM yIiIepoJia U KpeMHHUS.
Onpenensars kapOoHAT- U
CHJIMKAT-MOHBI B PaCTBOPE.
OOBACHATH CYIIIHOCTH
9KOJIOTHUECKHUX MPOOIIEM,
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CBSI3aHHBIX C HAXOXKJCHUEM
YTIIEKUCIIOT0 raza B OKpy>Karolei
cpene. [loarBepxaath
0CcOOEHHOCTH COCTaBa
OPTraHMYECKHUX BEIECTB
MpUMEpPaMH MIPOCTHIX COETNHEHUH
(MeraHn, 3TaH, STHJICH, allETHJICH,
3TaHOJI, [NIMLEPUH, YKCYCHAs
KHCJI0Ta), B3aUMOCBS3b
HEOPraHMYEeCKUX COeIUHEHUH
yIJIepoAa U OPraHUuIECKUX
BemecTB. ONMUCHIBAThH POJIb
0€eJIKOB, )KUPOB U YIJIEBOIOB B
(YHKIIMOHUPOBAHUH JKUBBIX
OpPTraHU3MOB, COCTAB IIPUPOTHBIX
HUCTOYHUKOB YIJIEBOAOPOIOB, UX
POTb B OBITY M IPOMBIIUICHHOCTH.
[IpoBOOUTH BEIYMCIICHUS 10
YPaBHEHUSIM XUMHYIECKHUX
peakuuii. Iltanuposars u
OCYILECTBIISTH Ha MIPAKTUKE
XUMUYECKHE IKCIICPUMEHTHI,
MIPOBOJUTDH HAOMIOICHHUS, JIENIaTh
BBIBOJIBI 110 pe3yJIbTaTaM
9KCIIEpUMEHTA MIPH MPOBEJICHUN
71a00paTOPHBIX ONBITOB U
MpaKTHIeckux pabot. CrexoBaTh
mpaBuiIaM O6e30macHoi paboTHI B
1abopaTOpUH TIPH UCTIONH30BAHUHT
XUMHUYECKOM NOCY Bl U
obopyznoBanus. Mcrnonbs3oBath
IIPY BBIIIOJTHEHUHU Y4E€OHbIX




3aJaHUl TeKCThI yuyeOHUKa,
CIpaBOYHBIE MaTepHAIIbI
(ITepnomnyeckyto cuctemy
XAUMUYECKUX deMeHToB JI. 1.
MenpeneeBa, TabIUILY
PacTBOPUMOCTH KHUCIIOT,
OCHOBAaHHI U COJICH B BOJE,
SIEKTPOXUMHUUECKUN
OpPTraHUYECKUX BEIECTB.
OnuceIBaTh poJIb OEIKOB, JKUPOB
U yTJIEBOJIOB B
(YHKIIMOHUPOBAHUH JKUBBIX
OpPTaHU3MOB, COCTaB IPHUPOIHBIX
HCTOYHHUKOB YTJIEBOJIOPOJIOB, UX
POJb B OBITY ¥ POMBIIIIJICHHOCTH.
[IpoBoAKTE BEIUMCIIEHHUS TIO
YPaBHEHUSIM XUMHYIECKUX
peakuuii. [lnanupoBars u
OCYILECTBIIATH HA MPAKTUKE
XUMHYECKHE IKCIICPUMEHTHI,
MIPOBOANTH HAOIIOJICHHS, IeTaTh
BBIBOJIBI 10 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPU TIPOBEICHUH
71a60paTOPHBIX OMBITOB U
MpakTHIeckux pabot. CrenoBaTh
mpaBuiIaM 6e30nacHoi paboTHI B
71abopaTOPUH TIPH UCTIONH30BAHUHT
XUMUYECKOH MOCy bl U
obopymnoBanus. Mcnonb30BaTh
IIPH BBIITOJTHEHUU YIE€OHBIX
3aJaHU{ TEKCThl yUeOHHKa,
CIIPaBOYHBIE MaTEPHUaJIbI




(ITepuoguyeckyro cucTeMy
XAUMUYECKUX deMeHToB JI. M.
MenzeneeBa, TabIUILY
PacTBOPUMOCTH KHUCIIOT,
OCHOBAHMI U COJIeH B BOJE,
ANEKTPOXUMUYCCKUAOPTaHUICCKU
x BeniecTB. ONMUCHIBATH POJIb
0eINKOB, JKHPOB U YTIIEBO/IOB B
(hyHKITMOHUPOBAHUY JKUBBIX
OpPTraHU3MOB, COCTaB IIPHUPOTHBIX
HMCTOYHUKOB YTIIEBOJIOPOIOB, HX
POJIb B OBITY ¥ MPOMBIIIIJICHHOCTH.
[IpoBoAHTE BEIUMCIIEHHUS TIO
YPaBHEHUSIM XUMHUYECKHX
peakuuii. [lmanupoBars u
OCYIIECTBIISATH HA TIPAKTHKE
XUMHUYECKUE IKCTICPUMEHTEI,
MIPOBOANTH HAOIIOJICHHS, IeTIaTh
BBIBOJIBI IO pE3yiIbTaTaM
SKCTIIEPUMEHTA TP TPOBEIACHUH
1a00paTOPHBIX OMBITOB H
npakTH4ecKkux padoT. CienoBaTth
rpaBuiiaM 0e301acHON paboOTHI B
1abopaTOPUH TIPH UCTIONH30BAHUHT
XUMHUYECKOM NOCY Bl U
obopyznoBanus. Mcrnons3o0Bath
[IPH BBINIOJHEHUH YUEOHBIX
3aJlaHuil TeKCThI YIeOHUKA,
CIIPaBOYHEIE MaTEPUATIBI
(ITeprogudecKyro CUCTEMY
XUMUYECKHX dj1eMeHToB /1. 1.
Menneneena, TabIUILy




pacTBOPUMOCTHU KHUCIIOT,
OCHOBAHHMI U COJICH B BOJIE,
SIEKTPOXUMHUUECKUN PST
HaIpsOKEHUH METaJLJIOB)

Hroro no pazneny

Paznen 3. MeTaJlIBI M HX C

25

oeMHEeHUs

3.1

OO01ue cBoOKCTBA
METAJLIOB

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a63
6

PackpeiBaTh CMBICT H3y4aeMbIX
MOHATUH U IPUMEHSATH 3TH
MIOHSTHSA IIPU ONMCAHUU CBONCTB
BEILECTB U UX NIPEBPALLECHUN.
OO0BSICHATH 00IIIHIE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOBMETAIIJIOB U UX
COCIMHEHHH C yU4€TOM CTPOCHHUS
HUX aTOMOB. XapaKTEPU30BaATh
CTPOEHHUE METAJIIOB, 00IIHe
(u3nUecKue U XUMHYECKHe
CBOWCTBA METAJUIOB.
XapakTepu3oBaThb 001IIe
CHOCOOBI MOTyYSHHST METAIIJIOB.
OnwuchIBaTh CIIOCOOBI 3aLUTHI
METAJIJIOB OT KOPPO3HUH.
CrnenoBats npaBuiaM 0e30MacHOM
paboThl B 1abopaTopuu Npu
WCTIOJTb30BAaHUH XUMHYECKOM
ocy el ¥ 000pyIOBaHUSI.
[Ipon3BOAUTH BEIYHUCICHHS O
YpaBHEHUSIM XUMHYECKHUX
peakuui, ecly OMH U3 PEareHTOB
COJIEPKUT NPUMECH. Y HaCTBOBATh
B COBMECTHOM paboTe B mape Uiu
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rpynmne. Micnons3oBaTh npu
BBITIOJTHCHUH YUEOHBIX 33JIaHUM
TEKCThI yUeOHHMKA CTIPaBOYHBIC
matepuansl (Ilepuogudeckyro
CHUCTEMY XUMHUYECKHX 3JIEMEHTOB
. U. Menneneesa, Tabnuiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBAHMWM 1 COJIEH B BOJE,
3JIEKTPOXUMHUUECKUN P
HaIpsOKEHUH METaIIIOB)

3.2

Baxneiinie
METaJUIBI U UX
COEeIMHEHUS

16

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a63
6

OO0BSICHATH 00IIIHIE
3aKOHOMEPHOCTH B N3MEHEHUU
CBOICTB 3JIEMEHTOBMETAIIOB U UX
COEIMHEHUI B rpyIIax ¢ yuéToM
CTPOCHUA X aTOMOB.
XapakTepnu3oBaTh (pu3ndecKue u
XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIECTB METALIOB U UX
COeMHEeHH (OKCHIOB,
THAPOKCHJIOB, COJIEH), CITIOCOOBI
UX MOJTY4YCHU A, IPUMCHCHNUEC U
3HAYEHUE B MTPHUPOJIE U KUZHU
YyeJI0BeKa. Y CTaHaBIIMBATh
NPUYUHHO-CJIEICTBEHHYIO CBSI3b:
CTpPOEHUE BellleCTBa — CBOMCTBA
— IPUMEHEHHE — Ha IIpUMEpPax
H3Y4YaeMbIX BEILIECTB.
Pacnio3zHaBaTh ¢ MOMONIBIO
Ka4eCTBEHHBIX PEaKIUil HOHBI
METAJIJIOB: MarHusl, KaJbIIvs,
AIOMHUHHASA, IIUHKA, xkene3a (1) n
xenesa (1), mexn (I1).



https://m.edsoo.ru/7f41a636
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Joka3bIBaTh aMQOTEpHBIT
XapaxkTep OKCHI0B U THAPOKCHUIIOB
aTIOMUHUSA, TTUHKA, xeme3a (1) n
xenesa (1), mean (I1).
[ImanupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, TPOBOIUTH
HaOJI0AeHNs, A€TIaTh BBIBOJIBI IO
pe3yabTaTam SKCIepUMEHTa MU
MIPOBeIeHUH JTa00paTOPHBIX
OTIBITOB U MPaKTHYECKUX padoT.
CrnenoBath npaBuiiaM 0€30MaCHOM
paboTHI B 1a00paTOPHUH MIPH
WCIIOJIb30BaHUH XUMHUYECKOUN
ITOCYZBI M 000PYIOBaHUS.
[Ipon3BoaUTH BEIYHMCIICHHUS 110
XUMHYECKUM YPaBHEHHSM.
YyacTBOBaTh B COBMECTHOM
paboTe B mape Wi rpyiie.
BricTpauBats pa3sBépHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
Oropoi Ha HHGOPMAITUIO U3
yueOHUKa ¥ CIPABOYHBIX
MaTepHaoB, PAMOTHO
HCIIONb30BaTh U3YUCHHBIN
MOHATUMHBIN anmapaT Kypca
XUMHUHU

Hroro mo pazneny 20

Pasznen 4. Xumus u okpyxamomas cpeaa




XapakTepru3oBaTh pojib XUMUH B
pa3nuYHbIX cepax nesTeIbHOCTH
JIF0Jiei, OCHOBHBIC BEIIECTBA U
MaTepHalbl, IPUMEHSIEMbIC B
KHM3HU COBPEMEHHOTO YEJIOBEKa.
OOBSCHATH YCIOBHSI O€30MACHOTO
WCTOBb30BaHMS BEIICCTB U
XMMHYECKHX PEaKIHil B OBITY.
AHanu3npoBaTh U KPUTHUECKU
OIIEHWBATh MHPOPMAIIHIO O

BemecTBa n bubnnoreka IIOK
BIIMSTHUN TIPOMBIIUICHHOCTH,
4.1 MaTepHabl B 3 https://m.edsoo.ru/7f41a63 y
CEIIbCKOTO XO3SIHCTBA, TPAHCIIOPTA
KH3HU Heioseka 6 U Jp. Ha COCTOSIHUE OKpY Karolen

cpenbl. YMETh OKa3bIBaTh IIEPBYIO
TIOMOIIIb TIPH XUMHYECKUX 0KOTax
u otpaBienusx. [Ipuanmars
ydacTue B 00CyKIeHUH MpodaeM
XUMUYECKOH U 9KOJIOTUYECKOM
HaIllpaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3UIIHUIO 110
npoOJiemMe U peuaraTh
BO3MOXHBIE ITyTH €€ peLICHUs

Wroro mo paszneny 3

bu6nuoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO
YACOB IIO 68
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HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubnmorexa LIOK
6 ATOMEI H MOTEKYJIb! . https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopong — smeMeHT u bubmorexa HOK
Ayxa. pos https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
pPosa b : https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 J1a00paTOPHH M IPOMBIIIJICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus: BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoanueckas cucrtema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [lepuonsl, rpymmsl, 01 TIbI bubmorexa OK
P > TPYIITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DIJIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
58
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bu6muoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneup okucnenis . https://m.edSO(I)_.[ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
bub6nmoreka [IOK
64 OKHCIIMTEIIN U BOCCTAHOBUTEIIH 1 https://m.e dsog)l.ru 100adb076
Kontponbnas padota Ne4 o teme
65 «Ctpoenue atromMa. XUMUYECKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O60011eHuE U 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubmmnoreka HOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblil ypok. O606111eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 Kimacca»

5 Knaccugukanus XuMuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHBIE U cl1a0bIe bubmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETE MpEICTaBICHUH 00 bubmmorexa [TOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perenne dKCIepuMeEHTATBLHBIX bubmmorexa TIOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKPYKArOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUYCCKUE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqv 13V https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynobpenuii. 3arps3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaepoja, ux puznyeckue
1 XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI bubnnorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrosjapHas KUCIIOTa U €€ COJIH bubnnorexa [JOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa [JOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnmorexa [JOK
p 8 https://m.edso0.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkneimme https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUA
Konrtponsnas padora Ne3 o teme
N bubmuoreka [{OK
42 «Baxueiinme HeMeTayUIbl U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XUMHUYECKHAE CBOMCTBA METAILJIIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIHs
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCThL BOJIBI M METOMEI €6 buGnuorexa [IOK
, https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [JOK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA Bu6muoteka [JOK
95
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIIPOKCUIBI U COJIU bubnnorexa [JOK
xenesa (1) u xemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUI
[IpakTnueckas padora Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3aj1a4 1o teme «Baxuenme https://m.edso0.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Beruncnenus mo ypaBHEHUSAM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxneHme MeTaIbl ¥ UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cbh?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 knace. H.E.Ky3nenosa, U.M.Tutosa, H.H.I'apa

Xumus. 9 knace. H.E.Ky3nenosa, U.M.TutoBa, H.H.I'apa

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Metoauueckue nocodust uznarenbcra [Ipocsenienue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

®Irnc «MOA LUKONA»
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