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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS 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
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEUMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XHUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOMN IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3YUYEHHBIX y4eOHbIX mpeameToB: «Okpyxaromuit mupy, «buonorus. 57
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(bopMHUPOBAHNY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUHN U MX MPUMEHEHUH B y4EOHO-
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 MPUOOIICHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAaIOIEr0 MHpA, MCIOJIb3ys 3HAHUS W OMBIT, MOJIYYCHHBIC MPU H3YYCHHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
TeSITEIbHOCTH;

— (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 OCO3HAHHOMY BBIOOPY MpOGuiIs U HANPaBICHHOCTH JaJIbHEUIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmiero ob6paszoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

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
BellecTB. [loHsAiTHE 0 MeToax MO3HAaHHWS B XUMHUH. UUCThIE BELIECTBA 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
MIOCTOSTHCTBAa cOCTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
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, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONIM, HaONIOJICHWE W  ONUCAaHWE  PEe3yJIbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

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

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPbI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHeHuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcugoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

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

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XHMHYECKHE cBoMcTBa KHCIOT. Pan aktmBHOcTHm MetauioB H. H. bekerona.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coneil. @U3nyecKue U XUMHYECKHUE CBOMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBONCTB 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/ia (TOpeHwue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJABI C METaIaMU (HATpHEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpAIN3AlMHU, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckud 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHBIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. MenneneeBa. Ilepuoasl u rpyImsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUVIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUS: HAYYHBINH (DAKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHUE BEIECTBA, ra3, (U3WYECKHUE BETUYMHBI, EIUHUIIBI
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

[Tepuonuueckuii 3akoH. [leproguyeckas cucreMa XMMUYECKUX 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 HX aTOMOB.

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

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKHUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEHE OKHUCIICEHUS XUMHUYECKUX 3JIEMEHTOB, O OOpAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp auccouuanuy. CUIIbHBIE U CI1A0BIE 3JIEKTPOJIHTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKOMN TUCCOUALIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW PEAKIIUU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKKM TPOTEKAHHMS] peaKkuil HMOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUEeCTBEHHBIX PEAKLIUN HA HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA HA MIPUMEpe XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBa, IIOJNy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBoilcTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PUBHYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHus: CepHOM Kucnotbl. [IpuMeHeHue cepHOu
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHne U npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHU.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guzndeckue u xumuueckue cporctra. Okcun gochopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIIEHUS. Y TIIEpO/1, AJTIOTPOIHbIE MOIU(DHUKALINH,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrinepona B mnpupoxae. Okcuasl yriepoaa, uUX (U3MYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue NpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriepoxaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO31CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKHA YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Tra3, HEPTh),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAaX: KMpax, OejKax, yriieBojax — 1 ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero ¢usnueckue U XHUMHYECKHUE CBOMCTBA, IMOJyYEHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, xene300eToH. Ilpobiembl 06€30MacHOTO  UCIOIb30BaHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEAKIM Ha XJOPUA-HOHBI U HAOIIOJeHIE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAMHEHUSMU (BO3MOXKHO HCHOJIB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpOTEeKaHUs, O3HAKOMJIEHHWE ¢ (PU3MYECKUMM CBOMCTBaMU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MeEIbi0 (BO3MOMKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QysmiepeHa, O3HAKOMIICHHE C MPOILECCOM aacopOlMU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHWE C TMPOAYKUMEH CUIMKATHOW MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuogmueckon cucreme xumuyeckux snemeHroB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHUs MeTauioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
anementoB JI. M. MenpaeneeBa, CTpO€HUE MX aTOMOB, HAaXOXKJIEHHUE B MIPHUPOJIE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckout cucteMe xumudeckux 3yiemeHToB /. . MenaeneeBa, CTpoeHne UX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U



KaJiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCU, TUIPOKCU/I, coJin). JKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoi cucreMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MengeneeBa, CTpOEHHE aTOMa, HAaXOXJIE€HUE B mpupojae. Pusnmyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIIMBAHUS
IJJaMEHH WOHAaMU HATpus, Kajlusg M Kalblus (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 marepuanbsl B INOBCEIHEBHOM >KM3HM 4YeloBeKa. be3omacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npo0iem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTecTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJHUKY, AUDIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMa, MUHEPAIbHBIC
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE IOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBAaTbCA CHCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAUUN H
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 JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHNUS] O COLMAIBHBIX HOPMax M MNPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ad, BBIMOJHEHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIHWHA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY [IJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJFOJACMBIX IPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YeHHWI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY M pPEaJIbHON JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
WHIUBUYAIbHON TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
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 €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 30pOBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOIHON CPENOM, I MTOBBIIEHNUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM 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 MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX TMOHSATUM (BBIACISATh WX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
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 HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yEMbIE B XUMUU,
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 MPECTABICHUI BBISIBISATh M XapaKTEPU30BATh CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe 1eiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢opmamMu rpadKu U UX KOMOHWHAIUSAMU,

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

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHBbIC Y4eOHbIC 1eHCTBHA:

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

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJICHHOW IIEeJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4yHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCu(UKaIus peakiuid: peaKiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAST KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(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 YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIUHEHUM M0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

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



XUMHUYECKUX JIEMEHTOB (COCTaB ¥ 3apsij Aapa, 0011ee 9uciio SJIeKTPOHOB U
pacrpeiereHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepru30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpalllCHUd B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIIUTEIIbHOU IEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUSI — HaOIOJICHHE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUUYECKHUX OMBITOB IO MOJIYYEHUIO U COOUPAHUIO ra3000pa3HbBIX BEIIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAaKMYC, (eHONPTAICHH, METUIOPAHK

U ApyTHE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOLMALMS, PEAKUUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, HMOHHas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSTHUS MPU ONMMMCAHUM BEILIECTB U UX MPEBPAILCHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCy COEIMHEHUU 1o (opMmyiaM, BHUI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) 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 IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», maibie ¥ OOJdbIIME MEPUOABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHSITH OOIIME 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 (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEAKIIUU
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 COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBUIIA MOJIH30BAHUS XUMHUYECKON TIOCYI0M 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaUeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumust — BaxkHas o0J1acThb
https://resh.edu.ru/
€CTECTBO3HAHUS U
11 MIPAKTHUECKON IEATEIBHOCTH > 2 bubnnorexa LIOK
p o https://m.edsoo.ru/7f41837c
JeJI0BeKa
https://resh.edu.ru/
BemecTBa 1 XUMHUYECKHE
1.2 R 15 1 bubmuorexa [JOK
peak https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
Bosyx. Kucnopox, TomsTie https://resh.edu.ru/
2.1 o6 oKCIIAX 6 bubmmoreka [JOK
A https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
Bonopoa.Ilonsitue o kucnorax
2.2 T comsx 8 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
Boga. Pactsopsl. [Tousarue 00
2.3 OCIfOBaHHﬂX P 5 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
OCHOBHBIE KJIACCEI
24 HEOPraHUYEeCKUX COeTMHEHUIT 1 1 1 bubnnorexa LIOK
p 4 https://m.edsoo.ru/7f41837c



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

Uroro no pazneny

30

Pa3znea 3. [lepuoauyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1emMenToB /. U. MenpaesieeBa. CTpoeHue aToMOB.

XumMuueckasi cB3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHDBIE peaKknuu

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

https://resh.edu.ru/

3.1 XAUMHYECKUX djeMeHToB /I, U. ! bubmmorera LIOK
https://m.edso0.ru/7f41837c
MenaeneeBa. CTpoeHue aToma
XuMHUECKast CBSI3b. https://resh.edu.ru/
3.2 OKHCIUTEIBHO- 8 bubnnoreka IIOK
BOCCTaHOBUTEJIbHBIE PEAKLIMH https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
Utoro no pazneny 15 bubnmnorexka HOK
https://m.edso0.ru/7f41837c
https://resh.edu.ru/
PezepBHOE Bpemst 3 bubnmnoreka HOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
. https://resh.edu.ru/
[ToBTOpeHue U yriaydiieHne 3HaHu|
11 OCHOBHBIX pa3/IeNioB Kypca 8 kiacca > L bubmorexa LIOK
pasi P https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 U 4 bubnuoreka [{OK
peartt https://m.edsoo.ru/7f41a636
DNEKTPOTUTHYECKAS JUCCOITUAITIS hitps://resh.edu.ru/
13 XI/IMI/I‘I;GCKI/IG €aKIMK B PACTBO ax' 8 L L bubmmorexa [JOK
peakd p p https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemeraaanl 1 HX coeNHEHUS
https://resh.edu.ru/
OO0mras XxapakTepUCTUKa XUMHUUECKUX
21 anemeHToB VIIA-rpymmel. ["amorenst 4 L bubmorexa LOK
PYIIIBL. https://m.edso0.ru/7f41a636
OO1ast XxapaKTepPUCTHKA XUMHUCSCKUX https://resh.edu.ru/
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmoreka [JOK
COEMHEHUS https://m.edso0.ru/7f41a636
OO01mast XxapakKTepUCTHKA XUMUISCKUX https://resh.edu.ru/
2.3 anemeHToB VA-rpymisl. A30T, pochop n ux 7 1 bubmmoreka [JOK

COETUHEHUS

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



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

OO01mas XxapakTepUCTHKA XUMUIECKUX

https://resh.edu.ru/

2.4 anemeHToB |VA-rpynmel. Yriepon u 8 bubmmoreka [JOK
KPEMHUU U UX COCTUHECHUS https://m.edsoo.ru/7f41a636
Uroro mo pazneny 25
Paznen 3. MeTaJIbI M X COeAUHEHUS
https://resh.edu.ru/
3.1 OO01Ire CBOMCTBAa METAJIIOB 4 bubnuorexa [JOK
https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxxuelinmme MeTauibl U KX COSIHMHCHUS 16 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
https://resh.edu.ru/
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 bubnnorexa [JOK
https://m.edso0.ru/7f41a636
Hroro no paszneny 3
https://resh.edu.ru/
PesepBHoe Bpems 3 bubmmnoreka HOK
https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
https://resh.edu.ru/
[Ipenmer xumuu. Pons xumuu B
! YKW3HU yenoBeka. Tena u Bemecrsa 1 bubmorexa LIOK
' - https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/
5 [TonsTHe 0 MeToAaX MO3HAHMUS B 1
XUMUU bubnunoreka LIOK
https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «[IpaBuia https://resh.edu.ru/
3 paloThI B 1a00paTOPUU U PUEMBI 1
oOpariieHus ¢ 1Tab0pPaTOPHBIM bubnmnorexa [JOK
000pyIOBaHUEM https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/
4 Uuctele BemiecTBa U cMecu. CriocoOsl 1
pazzeneHusi cMecen bu6nmorexa LIOK
https://m.edsoo.ru/ff0d26ca
Ipaxtieckas pabora Ne 2 https://resh.edu.ru/
5 «Paznenenue cmeceilt (Ha mpumepe 1
OYHUCTKHU NTOBapEHHOU COJIN)» Bubmmorexa [IOK
P https://m.edsoo.ru/ff0d28c8
https://resh.edu.ru/
6 ATOMBI U MOJIEKYITBI 1



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

XUMHUYSCKUE DJIEMEHTHI. 3HAKU

https://resh.edu.ru/

bub6numoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

https://resh.edu.ru/

7

(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB Bu6muoteka [JOK
https://m.edsoo.ru/ff0d2be8
https://resh.edu.ru/

8 [IpocTeie U ClI0KHBIE BEIECTBA
bubnunoreka LIOK
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE
2P YA bubmuoreka [{OK
https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyia. BaneHTHOCTb

aTOMOB XMUMHMUYECKHUX 3JIEMEHTOB brbmmorexa LTOK
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/

1 OTHOCHUTENbHAs aTOMHAs Macca.

OTHOCHUTENBbHAs MOJIEKYJIIpHAs Macca bubnnorexa [JOK
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru/

MaccoBas 107151 XUMHYECKOTO

12 dJIEeMEHTa B COCTUHCHUH bubmmorexa [IOK
A https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Monb. https://resh.edu.ru/

MounsipHast macca



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

dusnyeckue ¥ XUMUUECKHE SIBICHMA.

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5230

https://resh.edu.ru/

14 Xumu4eckas peakius bubnuoreka [JOK
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/

15 [Ipu3Haku u ycnoBusi MPOTEKAHUS

XUMHUYECKUX PEeaKIUi Bbu6moreka [IOK
https://m.edsoo.ru/ff0d3al6
https://resh.edu.ru/

16 3aKOH COXpaHEHHS MacChI BEIIECTB.

XUMHUYECKUE YPABHEHUS bubnuorexa [IOK
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/

Brruucnenus koamdecTa, MacChl

17 BEILIECTBA [0 YPABHEHUSIM

XI/IﬁI/I‘IeCKI/IX ;ISaKuI/H‘?I bubmorexa HOK
https://m.edso0.ru/ff0d5708
https://resh.edu.ru/

Knaccudukanms xumuaecknx

18 eaKuuil (COeIUHEHUS, Pa3IOKCHUS,

EaMe?ueHlfm oﬂ6MeHa) ’ bubnmorexa IOK

’ https://m.edsoo.ru/ff0d3f34

M. B. JIOMOHOCOB — yaEHHii- https://resh.edu.ru/

19 sHIMKIoneaucT. O6o0IeHne u

CI/ISTeMaTHiuHﬂ 3HaH1/1m171 bubmmorexa [IOK
https://m.edsoo.ru/ff0d40c4

20 KonrtponsHas padora Nel mo reme https://resh.edu.ru/

«BellecTBa 1 XUMHUYECKHUE peaknumn»



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

Bo3nyx — cMech razos. Coctan

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4290

https://resh.edu.ru/

21 Bo3ayxa. Kucinopon — snemeHT u
npocroe BemecTBo. O30H bubmorexa LOK
P m ' https://m.edsoo.ru/ff0d448e
. https://resh.edu.ru/
du3nyecKre 1 XMMUYECKHE CBOMCTBA
22 KUCIIOpoJa (peaKIi OKHCIICHHS,
ro eng)ﬂ I_I((l;)HﬂTEe 00 okcumax bubmorexa LIOK
p ' A https://m.edsoo.ru/ff0d4614
CniocoObl TToTydeHHs KHCIOpoaa B
23 sabopaTopuu Zlqn OMBIHIJIerHOCTH bubmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHHE KHCIOpOIa
TemnoBoit 3¢ ekt xumuaeckoit https://resh.edu.ru/
24 peaKIuu, MOHATHE O
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- Bbu6mmoteka [JOK
Y SHJIOTEPMHUUYECKUX PEAKIUAX https://m.edsoo.ru/ff0d4790
Tomnuso (HedThb, yroib U METaH).
25 3ar $I3H€I-§I/qul:03 . a, CITocOOBI Zro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTryeckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)
97 Boxopon — aneMeHT u npocroe bu6muoreka [JOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4ddo
08 dusnueckre U XUMUYECKHE CBOMCTBA bubnmnoreka LIOK
Bonopoaa. [Ipumenenne Boopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE O KMCIOTAX U COJIAX bubmorexa [JOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Cnoco0bl noiry4eHus BOA0poia B

bubnunorexa LIOK

30
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
31 «[lomydyenne u cobupanue BoAOPoOIa bubmmorexa [TOK
i P HOPOAE, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
32 Mosipablii 00bEM ra3oB. 3aK0H bubnmnoreka HOK
ABorazipo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpéma, KoauuecTBa
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK
» " Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra30B 10
34 ABHEHMIO PEaKIUd Ha OCHOBE bubmmorexa [IOK
P "p . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 DOu3nvecKue U XUMHUYECKUE CBOMCTBA bubnuoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 bubmmnoreka HOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HaceImieHable ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrE PaCTBOPOB C bubmuoreka [IOK
ONpeAcIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubmuoreka [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxcuppl: cocTaB, KiacCUPUKALIUS, bubnunorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubnuoreka [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMUMHUYECKHE CBOMCTBA bubmmoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/
44 Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIAaTypa bu6mmoteka LJOK
https://m.edsoo.ru/ffOdfee2
45 [losnyyeHne u XUMHYECKUE CBOWCTBA bu6mmoteka LJOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
https://resh.edu.ru/
Conu (cpeqHue): HOMEHKIATYpA,
46 CITOCOOBI MOJYYCHUS, XUMHYECKHE
cBoicTha i bubmmoreka IIOK
https://m.edso0.ru/00ad9474
ITpakTryeckas pabora Ne 6. Pemenue
47 JKCIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoteka [OK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMHM HEOPTaHUYECKUX Bubmmorexa [IOK
. p https://m.eds00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK

3HAHUH

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



https://m.edsoo.ru/ff0d664e
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

KonrtponsHas padora Ne3 o reme
bubnunorexa LIOK

"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 1 1
p https://m.edsoo.ru/00ad9ela

coenuHeHun"

[TepBbie MOMBITKY KIACCHPUKAITUN
bubnunorexa LIOK

XUMHUYCCKUX DJICMCHTOB. HOHSITI/IG 0 1
https://m.edsoo.ru/00ad9ffa

rpymmnax CXOoAHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U

IIepnonnueckas cucrema 1 bubnunoreka [JOK

XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c

Menpeneena

[Iepuonsl, rpynimsl, MOATPYIIIbI 1 bubmmorexa [JOK
https://m.edsoo.ru/00ada52c

Crtpoenue atomoB. CocTaB aTOMHBIX 1 bubnnorexa [JOK

saep. M3oTonsl https://m.edsoo.ru/00ada342

CtpoeHue 311eKTPOHHBIX 000JI04eK BuGmorexa LIOK

aTOMOB 3JICMCHTOB Hepno,unqecxoﬁ 1

https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera

XapakTepucTuKa XUMHYECKOIO

3JIEMEHTA MO €ro MOJIOKEHHUIO B 1 bubmmoreka IIOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa

3nauenue [lepuoauyeckoro 3akoHa

JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. 1 bubmmnoreka HOK

N. Mennenees — y4€HbIH, IEaror u https://m.edsoo.ru/00ada96e
rpaXJaHUH

DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB 1 bubnmnoreka [JOK
XUMHUYECKHX HJIEMEHTOB https://m.edsoo.ru/00adaab8

HMonHasg xuMuueckas CBSI3b 1



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

KopanenTHas noJjrsipHad XuMHUICCKasa

https://resh.edu.ru/

bub6numoreka [IOK
https://m.edsoo.ru/00adac34

https://resh.edu.ru/

60 CBSI3b bubnuorexa [JOK
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/

61 KoBasneHTHas HemosspHast

XAMHUYECKasl CBI3b bubnunoreka LIOK
https://m.edsoo.ru/00adaab9
https://resh.edu.ru/

62 CrerneHb OKUCIICHUS
bubmuoreka [{OK
https://m.edsoo.ru/00adae28
https://resh.edu.ru/

63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIE

peakiuu bubmuoreka [IOK
https://m.edsoo0.ru/00adb076
https://resh.edu.ru/

64 OKHCIUTEIN U BOCCTAaHOBUTEIIN
bubnmorexa LIOK
https://m.edso0.ru/00adb076

KonTponbHas padota Ne4 mo Teme https://resh.edu.ru/

65 «CtpoeHre aToMa. XUMUIecKas

CBA3b»

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



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486

PesepBubIil ypok. O600111IcHIE 1

https://resh.edu.ru/

66 CHCTEMAaTHU3alNs 3HAHHUI 1 bubmuorexa [{OK
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/

67 PezepBHblit ypok. O6o011eHue 1 1

CHCTEMATHU3allHs 3HAHHUI bubnunoreka LIOK
https://m.edsoo.ru/00ad9ch2
https://resh.edu.ru/

68 PesepBHrliit ypok. O60011eH1E 1 1

cucTeMaTu3alus 3HaHUi bubnuorexa [{OK
https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.
pHoA https://resh.edu.ru/
[lepuoanueckas cucrema
1 XUMHYECKUX 31eMeHTOB J[. 1 L bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B H3MEHEHUH https://resh.edu.ru/
2 CBOMCTB XMMHUYECKHUX AJIECMCHTOB 1 bubmuoreka [{OK
MEPBBIX TPEX NEPUOJIOB https://m.edsoo.ru/00adb6b6
https://resh.edu.ru/
Knaccudukanus u HoMeHKIaTypa
3 HEOPraHMYECKUX BEIIECTB L bubmmorexa [IOK
P - https://m.edsoo.ru/00adb7e2
4 Buisl XumMHu4ueckoil CBSA3U M THIIBI 1 bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «[ToBTOpEeHue u yroyoneHue 1 1 https://resh.edu.ru/
3HaHUI OCHOBHBIX Pa3/esioB Kypca
8 Kkimacca»
https://resh.edu.ru/
5 Krnaccudukanus XuMuueckux 1
peaxkuuii o pa3IMYHbIM ITPU3HAKaM bubmuoreka [IOK
https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
P https://resh.edu.ru/
7 peakuuu. [loHsTHE O TOMOTE€HHBIX U 1

TeTCPOTCHHBIX PCAKIIUAX



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

IloHsTHE 0 XUMHUYECKOM
PaBHOBCCHHU. CDaKTOpI)I, BJIMAOIIUC

bubnunoreka LIOK
https://m.edsoo.ru/00adbe9a

8 Ha CKOPOCTh XUMHUYECKON pPEaKIIUU bubmorexa LIOK
p peart https://m.edsoo.ru/00adc28c
U TI0JIOKEHNE XUMUUECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubnunorexa LIOK
BOCCTaHOBUTEJIbHBIE PEAKIIMH https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
10 nuccoranuu. CUiibHBIE U ci1a0bie buGnuorexa [IOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinu buGnuorexa [IOK
M peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBaHHH B CBETE MPEACTABICHUI bubmuoreka [IOK
00 BIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLINAINU
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 bubnmorexa [JOK
ped N https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITIT
14 Ilonstue o ruapoanse coje bubnnorexa [JOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HaHUHU https://m.edsoo.ru/00addd12
IIpaxtrueckas padora Ne 1.
P P but6mmorekxa [IOK
16 «Pelenne skciepuMeHTaIbHBIX

3agaq»

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



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

KontponsHas padora Ne2 o reme

https://resh.edu.ru/

17 «DNEKTPOIIUTHYECKAS
IUCCOoLMana. XUMHUUECKUE bubnunoreka LIOK
peaKkuuy B pacTBOpax» https://m.edsoo.ru/00addecO
https://resh.edu.ru/
OOm1ast XxapaKTEpUCTHKA TaJIOTSHOB.
18 XUMHYECKHE CBOMCTBA HA TIPUMEPE
xiopa bub6numoreka [IOK
https://m.edsoo.ru/00addfe2
XnopoBomopoa. CostHast KHCIIOTA, https:/iresh.edu.ru/
19 XUMHUYECKHE CBOMCTBA, MOyYCHHE,
R — bubmuoreka [{OK
https://m.edsoo.ru/00ade104
[IpakTuyeckas pabora Ne 2 o Teme https:/fresh.edu.ruf
20 «[lony4yenue conssHON KUCIOTHI,
u3yueHHe e€ CBOHCTBY bubmorexa LIOK
https://m.edsoo.ru/00ade348
https://resh.edu.ru/
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKUX PEaKIUi, €CIIH OOUH
U3 peareHToB JIaH B U30bITKE bubmuoreka [IOK
https://m.edsoo.ru/00ade488
https://resh.edu.ru/
29 OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VIA-Tpyrmibt bubmmnoreka HOK
https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAU(DUKAIIUN CEPHI. https://resh.edu.ru/
23 Haxoxnenue cepol u eé

COEAMHEHHH B IIPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPHI

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



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoaopo/1, CTpOCHHUE,

https://resh.edu.ru/

24 M3UYCCKHUEC U XUMUYCCKHUE
?BOﬁCTBa bub6numoreka [IOK
https://m.edsoo0.ru/00ade802
https://resh.edu.ru/
Oxcunpl cepbl. CepHas KMCIIOTA,

25 M3UYCCKHUC U XUMUYCCKHE

g)BOI‘/'ICTBa NPUMECHCHHE bubmorexa [JOK

- 1P https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKLIUH, JIEKAINE B
OCHOBE MPOMBIIIICHHOTO criocoba https://resh.edu.ru/

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI.

XUMHYECKOE 3arps3HEHUE bubmmoreka [JOK
OKpY’Karolllen cpebl https://m.edsoo.ru/00adec8a
COCIMHCHHSMU CEPBI

https://resh.edu.ru/

97 Brrunciienne MaccoBoi 1011

BBIXOZa IPOJIyKTa peaKkLuu bubmuoteka [IOK
https://m.edsoo.ru/00adec8a

OO1as xapakTepuCcTUKa SJIEMEHTOB

VA-rpynmsl. A30T,

28 ach poycl; aHEHHUE B IIPUPOJIL bubmorexa [JOK
pactipoctp PHPOAE, https://m.edsoo.ru/00adeeab
(bu3HYeCcCKre U XUMUICCKHE
CBOMCTBa
AmMHak, ero QU3N4YECKue 1

29 XAMUYCCKHE C(EOﬁCTBa IIOJIYYCHHUE bubmorexa [JOK

’ i https://m.eds00.ru/00adf004
Y IPUMEHEHUE
IIpaxTnueckas padora Ne 3 mo Teme
P P but6mmoreka [IOK
30 «[lonyyenne ammuaka, U3y4eHue

€r0 CBOICTB»

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A30THAas KUCIOTa, €€ (hu3ndecKue u

https://resh.edu.ru/

31
XUMHYECKHE CBOMCTBA bubmuorexa [{OK
https://m.edsoo.ru/00adf306
Hcnonap3oBaHre HUTPATOB U COJIEH
P https://resh.edu.ru/
aMMOHHUS B KQ4€CTBE MUHEPAIbHBIX
32 oOpeHui. XMMHUYECKOE
Z:r SII;HGHI/IC OKpY>KaroIlei cpesibl bubmorexa LOK
p PYRAIOMICH Cpe https://m.edsoo.ru/00adf518
COCIMHCHMSIMU a30Ta
®ocdop. Oxenn hochopa (V) 1 https://resh.edu.ru/
33 ocopHas KucioTa, (U3NYECKue 1
fI/IMqI/I)IIIe)CKI/Ie CBoﬁCTBe(lb MOJTyYCHHUE bubmorexa OK
’ v https://m.edsoo.ru/00adf68a
Hcnons3oBanue GpocdaTos B https://resh.edu.ru/
34 KaueCTBE MUHEPATbHBIX
ynoOpeHuid. 3arps3HeHue bubmmoreka [JOK
MIPUPOIHON cperbl hocdaTamu https://m.edsoo.ru/00adfc20
https://resh.edu.ru/
Yraepon, pacipocTpaHEHHE B
35 npupojae, GU3NIECKUE U
XEMine[cxi)e CBOMCTBa bubmorexa LOK
https://m.edsoo.ru/00adfd9c
Oxcuapl yrieponaa, ux Gu3nyecKue
JUBI YIIEPOLa, HX b https://resh.edu.ru/
1 XMMHUYECKHUE CBOWCTBA.
36 DKosorndyeckre mpoodIeMsl,
CBSI3aHHBIC C OKCHJIOM yTJIepoJia bubmorexa HOK
HOM YTIEPOR https://m.edsoo.ru/00adfebe
(1V)
https://resh.edu.ru/
37 VYronbHas KUCI0Ta U €€ COu



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

[IpakTrueckas padota Ne 4 o Teme
"[lonyyeHue yriieKuciaoro rasa.

bubnunoreka LIOK
https://m.edsoo0.ru/00ae006¢c

bubnunorexa LIOK

38 KauecTBenHnas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
https://resh.edu.ru/
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O
COCIMHEHHSX YTIIepo/ia bubmorexa HOK
https://m.edsoo.ru/00ae054e
https://resh.edu.ru/
40 Kpemnunii u ero coenqunenus
bubnunoreka LIOK
https://m.edsoo.ru/00ae080a
[TpakTuaeckas padora No 5. https://resh.edu.ru/
41 Pemrenue skciepuMeHTAIbHBIX
3a7a4 no teme «BaxHeimme bubmuoreka [IOK
HEMETAJIJIBl U UX COCIUHEHUS https://m.edsoo.ru/00ae0bf2
Kontponbnas padota Ne3 no teme
42 «BaxHeimme HeMeTaIuTbl U UX bubmmoreka IIOK
COCJIMHEHMUS» https://m.edsoo.ru/00ae0e18
OO01mas xapakTepucThKa
XUMHYECKHUX IJIEMEHTOB — https://resh.edu.ru/
43 MeTajI0B. MeTaandueckas CBsI3b U

MeTaJUTNYeCKas KpUcTajandeckas
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB

nomoreka [[OK
https://m.edsoo0.ru/00ael103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

44

XUMHUYECKHE CBOMCTBA METAJLIIOB.
DIIEKTPOXUMHUYECKUH P

https://resh.edu.ru/

HapsHKEHU METaUIOB Bubmaorexa ITOK
p https://m.edsoo.ru/00ae1156
OO01ue criocoOb! IOJIy4EHUS
R i https://resh.edu.ru/
meTaiu1oB. CruiaBel. Beruncienus
45 110 YPAaBHEHUSIM XUMHUYECKUX
€aKIUil, eclIi OJUH U3 PearcHTOB bubnorexa LHOK
Ak, A p https://m.edsoo.ru/00ae1156
COJICPKUT TIPUMECH
https://resh.edu.ru/
46 [TonsiTHE O KOPPO3UM METAIIOB
bubnunoreka LIOK
https://m.edso0.ru/00ae1278
https://resh.edu.ru/
47 [IlemoyHbIC METAJLIBI
bubnunoreka LIOK
https://m.edsoo.ru/00ael4b?2
https://resh.edu.ru/
48 Oxcuapl ¥ TUIPOKCUIBI HATPUS U
KaJns bu6nmorexa LIOK
https://m.edsoo.ru/00ael4b?2
49 [IlenouHO3eMENBHBIE METAILIIBI — bubnuoreka [{OK
KaIbIIUM U Maraui https://m.edsoo.ru/00ael5e8
50 Baxueiinme coeinHeHNA KaJIbIUA Bubmorexa IOK
8 H https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUH
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ but6mmoreka [IOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[TpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI M METOIBI €€ bubmmorexa [JOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
https://resh.edu.ru/
54 ATtoMUHUI
bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
https://resh.edu.ru/
55 AmdoTepHbIe CBOICTBA OKCHIA U
THAPOKCH]IA bu6nmorexa LIOK
https://m.edsoo.ru/00aelc64
https://resh.edu.ru/
56 XKenezo
bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/
57 Oxcuapl, TUIPOKCH]IBI U COTTU
xenesa (1) u xenesa (I11) bubnnorexa [JOK
https://m.edsoo.ru/00ae35e6
58 O0600611eHre U cucTeMaTH3alus https://resh.edu.ru/
3HAaHUU
[IpakTnueckas padora Ne 7.
Pemmenne skcriepuMeHTaTbHBIX
59 3a/1a4 1o TemMe <53a>1<HeﬁmHe brbmmorexa [TOK
A https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS
BbrurciieHus mo ypaBHEHUSIM https://resh.edu.ru/
6 0 XUMHUYECCKUX peaKHHﬁ, €CJIN OOJUH

U3 pCarcHToOB 1aH B M30BITKE UIIH
COACPIKUT MPHUMECH. Brrunciaenus

but6mmoreka [IOK
https://m.edsoo.ru/00ae1750



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

MacCOBOM J0JIM BbIXOJa IIPOLYKTa
peaxkuuu

O0001IeHYE ¥ CUCTEMATU3 AU

https://resh.edu.ru/

61 .
3HAHUU
KOHTponubHa;I pabota Ne4 o Teme https://resh.edu.ru/
62 «BaxuHennme MeTauibl ¥ UX
COCIMHCHH S
https://resh.edu.ru/
63 BemectBa u marepuaisl B
HOBCEIHEBHOM KU3HU YETOBEKA bu6nmorexa LIOK
https://m.edsoo.ru/00ae3f50
https://resh.edu.ru/
64 XHUMHYECKOE 3arps3HEHNE
OKpY Karolen cpeabl bubmmoreka [JOK
https://m.edsoo.ru/00ae4270
https://resh.edu.ru/
65 Ponp xumun B periennu
HKOJIOTHYECKUX MPOoOIeM bubmuoreka [IOK
https://m.edso0.ru/00ae4270
https://resh.edu.ru/
66 PesepBHblil ypok. O606111eHNE U
CHCTEMAaTH3allHs 3HAHHUI bu6nmorexa LIOK
https://m.edsoo.ru/00ae0d0a
https://resh.edu.ru/
67 PesepBHblitl ypok. O600111eH1E 1
CHCTEMATHU3aIUs 3HAHUI but6mmoreka [IOK
https://m.edsoo.ru/00adb33c
68 Pe3sepBHbIii ypok. O000IICHHE 1 https://resh.edu.ru/

CHCTeMaTHu3alus 3HaHuH



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

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

OBIIEE KOJIMYECTBO YACOB I10 68 4 -
I[TPOTPAMME


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




