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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Taxke Ha OcHOBE (efiepalbHON padodeli MporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIICTIIMHM TpernoJiaBaHusl y4eOHOro mpeaMera «XUMHUS» B
oOpa3oBaTebHbIX opraHuzamnusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuU Ha€T TPEACTABICHHE O LENAX, OOIIeH CTpaTeruu
OoOy4eHHs, BOCIHTAHHS ¥ Pa3BUTHS OOYUYAIOIMUXCSA CPEACTBAMHU ydeOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE CoJiepKaHue,
NnpeayCcMaTpPUBAET pacCIpeelieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
pazmeraMm M TeMaM MpPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJIWYECTBEHHBIC U
KaueCTBEHHBIE XapaKTePUCTUKU COJIep KaHMUs, PEKOMEHIYEMYIO
MOCJIEA0OBAaTEILHOCTh  W3YUYCHHMS] XHMHUU C Y4€TOM  MEXMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpEeaeNseT BO3MOXKHOCTH IpeaMera  JyIs
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPeOOBAaHUN K
pe3ynbTaTaMm 0O0y4eHHsS XMMUU Ha YPOBHE 1€l N3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4eOHO-IO3HABATEIILHOM JEATeIbHOCTH OOYYaroIerocs II0 OCBOCHHIO
y4eOHOT0 coziepKaHusl.

3HaHUWE XUMHHU CIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEPUATBLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTUU W 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEHICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPbl JUYHOCTH, €€ 00111eH U PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSTEIBHOCTH,
HKCHEPUMEHTAIbHBIX M HCCJIEIOBATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHOUN ESITEIHbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
IEJI0CTHOTO B3IJIsA/Ia HA €IMHCTBO MPUPOJIbI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPAaMOTHOCTH O0YYaIOIIUXCS,;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
COJIep)KaHMsl  y4eOHOTrO  MmpeaMeTa, KOTOPBIM  SBISETCS  NEeJaroruyecku
alalTUPOBAHHBIM OTpa)kKeHHEM 0a30BOI HAYKH XUMHUH Ha ONpPEACTIEHHOM dTamne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTHEIBHBIX 3HAUYMMBIX MOHSITUUI
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja k €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPUHIHUITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUM
pPa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnyeckoro 3akona 1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON OHUCCOIMAllMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIECIOBATEIHHO OT OJIHOTO
YPOBHSI K JIpYTrOMY, BBITIOJIHASI (PYHKIIMN OOBSICHEHUS! U POTHO3UPOBAHUS CBOUCTB,
CTPOCHHS U BO3MOXHOCTEH MPAKTUYECKOT0 MPUMEHEHHUS U MOJTYyUYCHUS N3ydaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKOW COCTABIIAIOLICH HAYYHOM KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM NTPUPO/Ibl, IEHHOCTHOI'O OTHOIIICHUSI K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU MPOUCXOAUT C MPHUBJICUCHHEM 3HAHUU U3
paHee M3y4YCHHBIX YUeOHBIX mpeameToB: «OkpyKawomuii Mupy, «buonorus. 5—7
Kiacce» U «Dusuka. 7 Kinace».

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON
JEATETLHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7a4a
y4eOHOro mpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, TOHITHIA, 3aKOHOB M TEOPETHUECKUX MOJTOKEHUHN, JOCTYITHBIX
000011IeHNl MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAayKH, B MPUOOIIEHUU K



HAyYHBIM METOJaM TIO3HAHUS TPH MU3YYCHUH BEIICCTB U XMMHUYCCKUX PEAKIUH, B
dbopMHpPOBaHUY U PA3BUTHU MMO3HABATEIHHBIX YMEHHUIA U MX TPUMEHEHUH B Y4eOHO-
MO3HABATENLHON M y4eOHO-UCCIIeI0BATEIbCKON JIEATETbHOCTH, OCBOCHUM MPABUII
0e30MmacHOro 0OpalleHus ¢ BEIIECTBAMH B IIOBCEITHEBHOW KU3HH.

[Ipn M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHUs BaXKHOE
3HAaYEHWE MPUOOPENH TaKHUe MEIH, KaK:

— (dopmupoBaHWEe WHTCIUICKTYaJdbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aTalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOyYEHHS Ha CHCTEMAaTHYECKOE MPHOOIICHUE
oOy4Yarommxcsi K CaMOCTOSTENIbHOW TO3HABATEIBHON JIESITEIIbHOCTH, HAayYHBIM
MeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecredyeHne yCIOBUM, CITOCOOCTBYIOMNUX MTPUOOPETEHUIO 00YYaIOIIUMHUCS
OTIBITA PAa3HOOOPA3HON MEATETLHOCTH, MO3HAHWS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ((opmupoBanue oOmeld (QyHKIIMOHATBHOM W  €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSCHATH W OIICHUBATh SIBJICHUS
OKPYIKaIOIIEero MHpA, UCIOJIb3Ys 3HAHUS W ONBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, TPUMCHSTh UX TIPH PEIICHUH MTPOOJIEM B IIOBCETHEBHON KU3HU U TPYIOBOU
NEeSTENHHOCTH;

— ¢opMmupoBaHue y OOydYalOIIMXCA T'YMAaHUCTHUYECKUX OTHOIICHUIA,
MOHVUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJIOTHYECKU
1enecooOpa3Horo MOBEJEHUSI B OBITY W TPYJIOBOM JACSATEIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs i OKPYKAIOIIEH IPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCTINTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HAMpPaBICHHOCTH NATbHEUIIETO
oOy4eHus.

OO11ee Yncio 4acoB, OTBEIEHHBIX JIUIS M3YYCHHSI XUMUHU HA YPOBHE OCHOBHOTO
obmero ob6pa3oBanus, cocraBiser 136 dacoB: B 8 kimacce — 68 vyacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COAEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KU3HU YelIOBEKA. XMMUs B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToHax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIoXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KommuecTBo BemiectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCa CTPYKTYPHBIX €IWHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Pu3nuecKue U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHs] MacChl BEIECTB. XMMHUUYecKHe ypaBHeHusd. Kiaccuduxanus
XUMUYECKUX peaKuil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEILICHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboOThl B TaOOpaTOpuu M
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYeCKX CBOWCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOJI0JACHUE
dbuznyeckux (IMJaBJICHHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALUSI BOJbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTOMN) SBJICHUM, HAOMIOACHUE U
ONKMCAaHKWE MPU3HAKOB MPOTEKAHWS XMMHUUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUe THAPOKCUIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xkene3a ¢ pactBopoM cos meau (1),
U3Y4YEHUE CIOCOOOB pPAa3fCICHHUs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (PrIbTpoBaHUE,
BbITIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH TTOBApPEHHON
CONM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEICHMS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MAacChl, CO3JaHHE MOJIEJIE MOJEKYII
(ILIapOCTEPKHEBBIX ).

BaxHeilune npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopos — 3jeMeHT U mpocToe
BelecTBO. HaxokneHue kucimopoma B mpupoie, (U3MUECKHE U XUMHUYECKHE
cBoictBa (peakinuu ropeHus). Oxcuapl. Ilpumenenuwe kuciopoga. CrocoObl
MOJIy4YEeHUs] KHCIOpOJa B Ja0Oparopud U MOpoMbIIIeHHOCTH. Kpyrosopot
KHcIopoza B mpupoae. O30H — aTOTpoIHaAsS MOAU(PUKAIIHS KUCIOPO/IaA.



TennoBoli 3p(}EKT XUMHUECKOW peakUuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUe
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(peKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpoze,
dbu3nYecKre 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CITOCOObI momydeHus. Kuciaorsl
Y COJIH.

Mosnsipabiii 00bEM ra3oB. Pacy€Thl M0 XUMHUUYECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOAbl. Boma kak pacTtBopuTenb. PacTBOphI.
HacpllieHHbIE M HEHACBIMIEHHBIE PAacTBOpPBL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBas 1075 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAaHUS.
Ponb pacTBOpOB B mpupoie U B XKU3HU 4YesnoBeka. KpyroBopot Boabsl B IpUpoE.
3arps3HeHue NpUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmueckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJOB:  cosieoOpasyroniue  (OCHOBHBbIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpaszyromue. HomeHnknarypa okcuaoB. DuU3MUECKHE U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Krmaccudukanmst ocHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHuil. PU3NYECKHE M XHMHYECKHUE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucinor. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn aktuBHoctm metaimnoB H. H. bekerosa.
[lony4denue KACIIOT.

Conu. HomeHnknarypa coiseil. @U3NYECKHE U XMMHYECKUE CBOWCTBA COJICH.
[Tosyuenue conen.

['eHeTnueckas CBS3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUIM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJECIICHUE COEPKaHUsl KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWEe M M3Y4YEHHE CBONCTB KHUCIOPOJa, HaOIIOJEeHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCJIOBUA BO3HUKHOBEHUS W
MpeKpalleHus ropeHus (oxapa), 03HaKOMJIEHHE C 00pa3aMUi OKCHJIOB U OTHCaHUE
WX CBOMCTB, IMOJy4YeHUE, coOMpaHHe, paclo3HABAHUE U U3YUYEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTBue Boaopoaa ¢ okcuaom meau (1) (BozmoxuHo
WCIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOEHUE 00Pa3II0B BEIIECTB KOJIMUYESCTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pAcCTBOPEHHS BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM JOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHE BOJBI C MeETajllaMH (HATpUEM H
KaJIbllieM) (BO3MOXKHO MCIIOJIb30BAHUE BHUJECOMATEpPHUATIOB), HCCIEAOBaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/IEHNE U3BMEHEHUS
OKpAaCK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U LIEJIOYEH, N3yUEHNE B3aUMOACHCTBUA



okcusia meau (1) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEUTPpAIN3ALMHU, TOJYYECHHE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJIHOTO
MeTajljia IpYyruM U3 pacTBOPA COJIM, PEIICHUE AKCIEPUMEHTAIIBHBIX 3a/1a4 M0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTMHEHUI.

Iepuoanueckuit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHX
iemeHToB JI. W. MenpgesneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKuCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUu

[lepBbie TOMBITKM KIACCU(DHUKAIIMA XUMUYECKHX dJeMeHTOB. [loHsTHE O
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M UIEJIOYHO3EMEIBHBIE METAJUIbL,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUJPOKCUBI.

[lepnonnueckuit 3akoH. [lepuognueckas cucteMa XMMHYECKHUX 3JIEMEHTOB [1.
U. Menneneena. Kopotkonepuoanas u qiuuHHonepuoaHas popmel [lepuoanueckoit
cucteMbl xumudeckux syemeHToB J[. M. MennaeneeBa. Ilepronbl W TpyImIibl.
OU3NYECKUN CMBIC OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYMIILI JJIEMEHTA.

Crtpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckoir cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero noyuoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYNIIaM U IEPUOAM.

3nauenue [lepuoaunueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W npakTtukd. [[. M. MeHpeneeB — yd€Hbli U
IpaKIaHNH.

Xumuyeckass cBs3b. KoBasieHTHast (MOJIApHAsT YW HEMOJIAPHAs) CBS3b.
DNEKTPOOTPUIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHud. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporniecchbl OKUCIEHUS K BOCCTaHOBJIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuii IKCnepumenm:

M3yueHHe oO0pa3lioB BELIECTB METAVIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropenue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeIMETHBIX CBA3€M MNpPU M3YYCHUM XUMHHM B 8§ Kjacce
OCYIIECTBJISICTCS 4Yepe3 HCIOJIb30BAHUE KaK OOIMMUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO0mue ecTecCTBEHHO--HAYUHbIE MTOHATHS: HAY4YHBIN (pakT, rumnoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukamus, TMEePUOJUIHOCTh, HAOIIOIEHNUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: Matepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIBI,
pPaIuOaKTUBHOCTh, MOJIEKYJIa, AJIEKTPUUYECKHUI 3aps]i, BEIIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BENIeCTBa, ra3, (u3nuecKkue BEIUYUHbI, E€IUHUIIbI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buomorus: dorocunres, npixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
VCKOIIa€MbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKAs peaKUMs

[Iepunonnueckunt 3akoH. Ilepronnueckas cucteMa XMUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMICTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAIHS, KAJIBIUA U UX COCTUHEHHI
B COOTBETCTBMU C IIOJIOKEHHEM »JJIEMEHTOB B llepuomnueckoin cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKOU PEIIETKU U
BHU/1a XUMHUUYECKOU CBS3U.

Knaccudukanys u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BEWIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHUYECKHUX
COCIMHEHUM, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii Mo pa3aIuyHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B pPEaKIMHM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEW OKHUCIICHUSI XUMUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYacTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKHE
YpaBHEHUS.

[loHsiTue 0 CKOpOCTHM XUMHUYECKOM peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU M IOJO0XKEHHE XUMHUYECKOIO

paBHOBECHSI.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  DJIEKTPOHHBIA  OasiaHC
OKHCIIUTENbHO-BOCCTAHOBUTENIBHON ~ PEaKIHH. CocraBieHue  ypaBHEHUH

OKHUCJIUTEIIbHO--BOCCTAHOBUTEILHBIX ~ PEAKIMA ¢  HMCIOJB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus ANEKTPONUTHIECKON TUCCOUHUALNU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
KarnoHbl, aHMOHBI. MeXaHn3M JAMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMHueckoil cBsi3u. CreneHs nucconuranuy. CUIbHBIE U Cl1a0ble JIEKTPOJIUTHL.

Peakiiuu noHHOTO 0OMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHNUN 00 AIEKTPOIUTHUECKON TUCCOLUALUY.
KauectBeHHbIE peakiiuu Ha HOHBI. [IoHsATHE O THIpOIM3E Cconel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEIIECTB — METAJJIOB W HeMeTasioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(XJ0puaa HaTpus), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKON PEAKIIUU OT
BO3JICHCTBHUSL  Pa3MYHBIX  (PAKTOPOB, HCCIEOBAHUE  DIIEKTPOIPOBOJIHOCTU
PacTBOPOB BEUIECTB, IpoLiecca AUCCOLUAIIMY KUCIIOT, IeJIouel U cosieil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIINX
OPU3HAKM TMPOTEKAHMsI peakluil HWOHHOro obOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHUE Ta3a, 0Opa30BaHUE BOJbl), OIbBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIMl (FOpEHUE, pEeaKkluu pas3lIoKeHUs,
COCJIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKHMX  BEIIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEAKIMil HAa HOHBI, PEIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl U MX coeIMTHEHUA

OO6mas xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHne u (U3NYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XMMUUYECKUE CBOMCTBA HA ITPUMEpPE XJIopa (B3aUMOJIEHCTBUE
C MeTajllaMM, HeMeTalllaMH, uienodamu). XsopoBojopos. ConsiHas KHUCIOTa,
XUMUYECKHE CBOMCTBA, MOJydyeHHe, npuMmeHeHue. [lelictBue xyopa u
XJIOPOBOJIOPOJa HA OPraHU3M YeJIOBeKa. BaxkHeIre XJI0puabl U UX HAX0XK/ICHHUE B
IPUPOJE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE cTereHu okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. Xumudeckue cpoiicTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBHUYECKHE U
XUMUYeCKre cBOMCTBAa. OKCHIIBI CEpbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3NUecKue U XUMUYECKHE CBOMCTBA (001IHe KaK MPpeICTaBUTENS
KJlacca KUCJIOT M crnenuduueckue). XUMHUECKUE PEeaKlMH, JIeKallue B OCHOBE
IPOMBIIUIEHHOTO CcHoco0a MOdy4YeHus CepHOW KuciaoTel. [IpuMeHeHue cepHOU
kucaoTel. COJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJIb(har-uoH.
Haxoxnenue cepbl m €€ COCAMHEHUNW B MNpUpPoJaE. XUMHUYECKOE 3arpsi3HCHUE
OKpY Xarolel Cpelbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE MOXKAM, 3arps3HEHHe
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHHUS.



OOmas xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTETICHN OKHCIICHHS. A30T, pacpOCTpPaHEHHE B MPUPOJIE,
dbusnyeckre 1 XuMHIecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMUaK, ero
bu3nueckre 1 XUMUYECKHUE CBOMCTBA, MOJydeHue U npuMeHeHue. Conu aMMOHus,
X QU3NYECKUE U XUMUYCCKHE CBOWCTBA, MpUMEHEeHNE. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCIIOTa, €€ TOJMydeHHe, (QU3NMYECKUE U XHUMHUYCCKUE
cBOoMcTBa (0OIIME KaK TMPEICTaBUTENST Kiacca KHUCIOT W craenuduyueckue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KAUECTBE MUHEPAIbHBIX Y00PEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arpsA3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop, amIoTpomHbIE
Moaudukauuu docdopa, uznyueckne U xumuieckue cpoiictea. Oxeun gocdopa
(V) u dochopHas kuciora, QPU3NICCKUE W XUMHUYCCKHE CBOKMCTBA, IMOJydYCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATBHBIX YI00PEHUH.

O6mas xapaktepuctuka 3nemMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, ATTIOTPOITHbIE MOIU(PUKAIUH,
pacnpocTpaHeHHE B TIpUpoe, PU3NUeCKne U XUMUYECKUE CBOMCTBA. AcopOIms.
KpyroBopor yrinepona B mnpupoae. Oxcuapl yriepona, ux (U3HYECKUE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKHUBbIE OPraHU3Mbl, TMOJY4YEHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUrnoTe3a TI00aNbHOrO MOTEIUIEHUS KIMMarta, MapHUKOBBIA 3(@eKT. YronapHas
KHCIIOTa U €€ CcoiM, WX (PU3WYecKkue W XWMHUYECKHE CBOWCTBA, TOJyYCHHE W
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPTaHUYECKUX BEILIECTBAX KAK O COSTUHEHUSX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUICH, STaHOJ, TJIUIEPUH, YKCYCHasl KUCJIOTA).
[IpupogHbIE HMCTOYHWKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HEDTH),
OPOAYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpax, OeNKax, yriieBojax — U ux
poi B OKM3HM YeJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHCHUM.

KpemHuii, ero ¢usnyeckne ¢ XHUMHYCCKHE CBOMCTBA, IONyYCHHE W
npumeHenue. CoemMHEeHMs KpeMHUS B mpupoje. O01mme mpeacTaBiIeHus 00 OKCHIe
kpemaus (IV) u xpemaueBor kucimoTe. CHIMKATHI, UX HCIOJIb30BaHKHE B OBITY, B
POMBIIIUVICHHOCTU. BaxkHele cTpouTeNnbHble MaTepuaibl: KepaMHKa, CTEKIIO,
EeMEHT, OeToH, xkene300eToH. I[lpobGiembl 06€30mMacHOrO0  MCIOIb30BAHUS
CTPOUTENHHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuyeckuii IKCnepumenm:

U3y4YeHue 00pa3I0B HEOPraHUYECKUX BEUIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHUE KAaYEeCTBCHHBIX PEAKITUN Ha XJIOPU/-UOHBI U HAOJFOJCHHE MPU3HAKOB



UX TIPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHUE U XUMUUYECKHUE CBOMCTBA
rajoreHOB M HUX COEIMHEHUI (BO3MOXXHO HCIIOIb30BAaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTE€HHUI0B), 03HAKOMIJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO MCIOJB30BaHUE BHJIEOMATEPHAIIOB),
Ha0JII0/IeHHE TIpoliecca 00YTIMBaHUS caxapa MoJ| JeUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3yYEHUE XUMHUECKUX CBOMCTB pa30aBIE€HHON CEPHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuM Ha CyJib(paT-uoH U HAOII0JICHHE MpU3HaKa e
MPOTEKaHMs, O3HAKOMJIEHHE C (DM3UYECKMMHU CBOWCTBaAMHU a30Ta, ¢ocdhopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIH30BAaHNE BUICOMATEPUAIIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, nojlydyeHue, coorupanue, pacro3HaBaHUE U U3YUYEHUE
CBOWCTB aMMMaKa, IMPOBEJACHUE KAYECTBEHHBIX PEAKIMN HAa HOH aMMOHUS U
dochart-uoH W wU3yUYEeHHWE TPU3HAKOB WX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHILICHTPUPOBAHHON a30THOM KHCJIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HU3y4YEHHE MOJeJel KpUCTAUIMYECKUX pEemEToK anmasa,
rpaduta, dyiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOpPOIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE W M3YYEHUE CBOWCTB YTJIEKMCIIOTO Ta3a, MPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3yYEHHUE NMPU3HAKOB MX
MPOTEKAaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOW MPOMBIILIEHHOCTH,
pELIEHHUE 3KCIIEPUMEHTANBHBIX 3a7ad Mo Teme «BaKHEHIIMe HEeMETAJUIbl U UX
COEIUHECHUSD.

MeTaJLibl 1 MX COeITMHEHUS

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX PJIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepumomuueckor cucreme xumuuyeckux snemeHtoB [ .
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MetauioB. Mertajuindeckasi CBsI3b U
METAJUTMYECKAsT ~ KpUCTA/NIMUeCKass  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HanpsHKeHUH MeTaiuioB. OU3nyeckue U XUMUYECKHUe CBOMCTBAa MeTaiioB. OOmue
CHocoObl TONIydeHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIIOB, OCHOBHBIE
CHOCOOBI 3aLTUTHI MX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[Ilenounsie MeTamabl: noynoxkeHue B Ilepuoanyeckoil cucreMe XMMHUYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
duzryeckre ¥ XMMHUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U kamus). OKCUIbl U
TUAPOKCUABl HAaTpusi W Kauus. lIpuMeHeHHe IIEeNOYHbIX METAIOB M HX
COCJIMHEHUMN.

[Ilenoyno3emenbHbIE METAJUIBI MArHUM W KaJbLWW: TOJOXKEHUE B
[Tepuoanueckoit cucreMe xumuueckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HAXOXJEHUE B Ipupoie. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus U



KaJibIusl. BaxkHeiime coeiuHeHust Kanblus (OKCU/, TUIPOKCU]T, cOJn). ZKECTKOCTD
BOJIBI 1 CITIOCOOBI €€ yCTpaHEeHUSI.

AutoMuHUN: TioioxkeHue B [leproinueckoi cUCTEME XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE aTroma, HaXOXIACHUE B mpupoje. DPusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHIA U TUIPOKCH]IA
ATIOMUHHS.

Kenezo: nonoxenue B [lepnoanueckoi cucreme XMuMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpOEHHE aToOMa, HAXOXKJIEHUE B npupoae. Pu3MyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, W3yUYE€HHE  PE3yJbTAaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIOJIL30BaHUE BHJICOMATEPHUAIIOB),
MCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHHE  BHUJIEOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMi HAa MOHBI: MarHus, KaJIbLKs, aTIOMUHUS, [IMHKa, sxkene3a (1)
u xenesa (), menu (Il), HaGmromeHNe W ommcaHWe IPOIECCOB OKpAITMBAHUS
IJJaMEHH MWOHAMU HATpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCClIeI0BaHUE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHHUS U
TUIPOKCHUAA [IMHKA, PEUICHUE HKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeunime
METAJIJIbl K KX COETUHECHUS.

XHMUA ¥ OKPYKAOLIas cpeaa

BemecrBa u marepuansl B IOBCEIHEBHOW JKU3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoiipb npu
XUMUYECKUX 0KOTrax U OTPaBICHHUSIX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyX awuled cpeabl (MpeaesibHas AOMyCTUMAas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Poias xumuu B perieHnn 3KoJI0rM4ecKux
npooseMm.

Xumuueckuii IKcnepumenm:

nu3ydeHue oO0pasioB MaTepuanoB (CTEKJIO, CIUIaBBI METAJUIOB, MOJTMMEpPHBIE
MaTepualbl).

Meoscnpedmemmnule céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpU M3YYCHUM XUMHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O 1IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TMOHSATHUS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHamu3, CHHTE3, KIacCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeNb, SBJICHHUE, ITAPHUKOBBIN
ek, TeXHOIOTHS, MaTePUAIIbI.

dwusnka: MaTepus, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
pPalOaKTUBHOCTb, MOJICKYJIa, ANEKTPUICCKUI 3apsi, MIPOBOTHUKH,
NOJYNPOBOIHUKH, JUDICKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHHE BEILECTBA, ra3, pacCTBOP, pACTBOPUMOCTh, KPUCTATIIMYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocuHTe3, nbIXaHWe, OMocdepa, PKOCUCTEMA, MHUHEPATLHBIC
yAOOpEHMS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
o0Opa3oBaHus JOCTHUralTCs B XoJe OOy4YeHHMs XUMHUU B €JAMHCTBE YYEOHOW U
BOCITUTATEIHHON JCSATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, MPUHSATHIMU B
oOuIecTBE MpaBUJlaMd M HOpPMaMHU TMOBEJIEHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3AIINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW IIO3WTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacUIMpeHHe OMbITa IEATETLHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YaCTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOILIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAay4YHOMY HAcCJIeIUI0, MOHMMAHMs 3HAYEHUS XUMUYECKOHM HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTH BIANETh JAOCTOBEPHOU WH(MOpMAaIUen o
NEPEIOBbIX JOCTHKEHMSIX W OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) TPa’KIaHCKOT0 BOCTIMTAHMA:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HMCCIEAOBATEeNIbCKOM, TBOPYECKOM M JAPYIHX  BHAAX
NEeSATENbHOCTH, TOTOBHOCTM K Ppa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUH YYEOHBIX, IO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE 3TON YUeOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TMOBEJACHUE W TMOCTYNKH CBOMX TOBAapHUIICH C MO3UIIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33pPEHYECKNE TPEICTABICHNS O BEIIECTBE M XMMHUYECKOW DPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH MU COCTAaBIIAIONIME
OCHOBY /11 TOHUMAaHUsl CYIIHOCTH HAYYHOW KapTHHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOJBI, B3aHUMOCBSI3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOIUMBIE il OOBSACHEHHS HaOII0aeMbIX MPOIECCOB U SIBJICHUM,
MO03HABATENbHON, MH(DOPMAIIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEpPaTypoOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 »KWU3HH, OCO3HAHWE MOCIEICTBUA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOIoJisi, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOr0 BOCIIUTAHUSI:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBA)XEHHUE K TPYJLy U pe3ybTaTaMm TPYIOBOU JIEITEILHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAHWH 1O  XWMHH, OCO3HAaHHBIA  BBIOOP
WHMBUAYAJIBHOW TPACKTOPHUHU IIPOJIOHKEHUS 00pa30BaHUsl ¢ YIETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATLCA B MPO(ecCHoHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K IPUPOE KaK HCTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyUIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUX,
YIPOKAIOIIKNX 3/I0POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pEelIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEION, JIUIS MOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TJIOOATBHOTO  XapakTepa
HKOJIOTUUECKUX TMPOOJEM M MyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS MM B IMO3HABATEIbHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHEpOBaHUS MUPOBO33pEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
rumnore3a, (axkT, cucTemMa, TMPOIECC, DKCHEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpEeAMETax W IO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeNCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIC), KOTOpPhIE 00€CIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUTAHUPOBAHUIO W OCYIICCTBICHUIO y4YCOHOM
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHH
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH IS KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIEC CBS3U MEXKIYy OOBEKTaMH H3y4CHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, TI0 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIOUYCHUS;

YMEHHE TPUMEHSATh B TIpOIlECCe IMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MHUPOKO MPUMEHSIEMbIC B XMMUU MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SBJICHUSIX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE MCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHMS, a TAK)KE B KAUSCTBE OCHOBHI /TSI ()OPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUH;

NMPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoIaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GOopMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobus, pecypchl HMHTepHeTa), KPpUTHUUECKH OIICHHWBATh IIPOTHBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPHU MOUCKE U O0TOOpE
uHGOpMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 OINpPEIEIEHHOIO TUIA, MPUOOPETEHHUE OIbITA B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYypOH aKTUBHOT'O UCIOJb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECJIOXKHBIMU CXEMaMH, JHarpaMmMmaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

yMEHHE HCIIOJIb30BaTh M AaHAIM3UpOBaThb B Ipolecce Y4YeOHOH W
UCCJIeIOBATENbCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSHHE OKPY>KAIOLIEH NpPUPOTIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ 1UANOra U (UJK) TUCKYCCHUU) TIO CYILIECTBY
oOcyxnaeMol Tembl, (OPMyIUPOBaTH CBOU MPEIJTOXKEHUS OTHOCUTEIHLHO
BBIIIOJIHEHUS MTPEJIOKEHHOM 3a1a4u;

YMEHUs  NPEJICTaBIATh  MOJYyYEHHBIE  pE3yJbTaTbl  ITO3HABATEJIBHOM
JEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JenaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
1abopaTopHOIl pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJILHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  NpPU  PELICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JECHCTBUM, OIPEHCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITEIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATENbHOCTh, BBIOUPAaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI pelieHns y4eOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUWM NPU BBINOJHEHUU 33JaHUN C YUYETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOIO pPE3yJIbTaTa 3asiBJICHHOM LIEJIH, YMEHUE
UCII0JIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3aJJaHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (¢enaepaibHOM paboyeil mporpaMMoH,
BBIICIIAIOT: OCBOCHHBIE OOYYalOIMMHUCS Hay4yHblE€ 3HAHUA, YMEHHUS M CHOCOOBI



nercTBul, cnenuduueckue IS OpeAMETHOM o0nactu  «XUMHUS», BUJBI
JNEATEIBHOCTH IO  IOJYYEHHWIO HOBOTO  3HaHWS, €ro  HHTEPIPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy o0yueHus B 8 kj1acce rpeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpPOJIHAST ¥ HEOJTHOPOHAsI), BaJIGHTHOCTh, OTHOCUTEIbHAsI aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas J0JIsl XUMUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCH(pUKAIUs peaKIuid: peakiuu
COCIIMHEHMS, PEAKUHUU PA3J0KECHUA, PEAKUHU 3aMEUICHUSA, PEaKIHu
oOMeHa, 2K30- U HAOTEPMHUUECKHE PEaKIMH, TeIUIOBOM d(PpdeKT peakiuu,
SIpO aToMa, SJIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paAnyC aToMa,
XUMHUYECKAsl CBSA3b, MOJIIPHAS U HEIMOJAPHAs KOBAJICHTHAs CBSI3b, MOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, PAacTBOpP, MaccoBas JOJIsI BEIIECTBa
(IpolieHTHAsI KOHIICHTpAIUsI) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TOHSATHH U
MPUMEHSATH 3TU MTOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHUN;

e HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS (POpMyJI
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e OIpEIESATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENeHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACCy COECAMHEHHUH I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W MOHHAs) B
HEOPTraHWYECKUX COCIMHECHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckor cucreme,
3aKOHOB COXPaHEHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e OIKCBHIBATL W XapaKTepu3oBaTh TabmuuHyro dopmy Ilepuoamdeckoit
CUCTEMBl XHMMHWYECKUX OJJIEMEHTOB: pa3jiMyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)y, maneie u
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi AApa, OOLIEE YUCIIO AIEKTPOHOB U
pacupeseseHue ux Mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHU COOTBETCTBYIOIIMX XUMUYECKAX PEAKIINN;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMeHTa MO0 (opMyse COeTuHEHMUs,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHAYECKON PEAKLINH;

MIPUMEHSATH OCHOBHBIE ONEPALIU MBICIIUTEILHOMN 1€ATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTeMaTH3aIuio, Kilaccu(uKamuio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSI3€M — JUISI M3YUYEHUS! CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAaHUs — HaOIIJeHHe, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

CJIEI0BAaTh IPAaBHJIaM MOJb30BAHMS XUMUYECKOM TOCY 101 U 1a00paTOPHBIM
o0opyIoBaHUEM, a TaKXKe ImpaBuiIaM oOOpalleHHus C BEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIHUSMU IO BBINOJHEHUIO JIaDOPaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPaHUIO Ira3000pa3HbIX BELIECTB
(BomopoJa M KHCIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMPEIEIEHHOM
MacCOBOM J10JIEll pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE JKCIEPUMEHTHI MO0 PACIO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C IOMOILbIO MHJIUKATOPOB (JJaKMYyC, (eHON(PTaAIEUH, METUIOPAHK

U ApyTHE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUIN:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEIJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEepPHOCTb, XUMUYECKast CBSI3b (koBaJIEHTHA, WOHHAs,
MeTaJNInYeCcKas ), KpUCTaJUTMYecKas peiéTka, KOppo3usi METaJIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW PEAKLMH, MPEAETBHO JIOMYCTUMAas KOHILICHTpaLHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSTH 3TU MOHATHUS MPU OMKUCAHUU BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS (HOPMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K
OnpeneéHHOMY KJacCy COEIWHEHMH 1o (opmyisiaM, BUA XUMUYECKON
CB3M (KOBaJCHTHAs, WMOHHAsg, MeETauIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XxapakTep Cpelabl B
BOJIHBIX PAacCTBOPAX HEOPraHUYECKUX COEAUHEHUH, TUI KPUCTAIIIMYECKOU
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbica [lepuommueckoro 3axkona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH U XapaKTepU30BaTh
tabnuunyto (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpymnma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIE UMEIOTCS B IEPUOAMUECKOMN TabIHUIIE, C YNCITOBBIMHU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsii  Anapa, oOIlee 4YUCIO DSJIEKTPOHOB U paclpeiesieHue ux Mo
AIIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIHE 3aKOHOMEPHOCTH B U3MECHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIWHEHUN B Mpeaerax MallbIX NEpPUOAOB U
IJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKHE DJIEMEHThI, HEOPraHUUECKHE BEIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3G (EeKTy, MO0 U3MEHEHHUIO CTEIEHEW OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME W crenuduueckrue XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAsl OIKMCAHUE
pUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUK;

COCTaBJSAITb YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
HIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKINA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, MOATBEPKIAIOMUX CYIIECTBOBAHHE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChI BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo Gopmylie COoeauHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI 10 YPABHEHUIO
XUMHAYECKON PEAKLINH;

coOJTI0/1aTh TIPaBUIIA MTOJTH30BAHUS XUMUYECKOMN TIOCYI0M 1 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBuja oOOpalleHuss C BeEIIeCTBAaMU B
COOTBETCTBHUM C MHCTPYKIHMSMU IO BBINOJHEHHUIO JIaDOPaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yrieKucIoro ras3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KAaUeCTBEHHBIN COCTAB PA3ITUIHBIX
BEIIECTB: PACMO3HABATh OMNBITHBIM MyTEM XJOPUI-, OpOMHI-, UOIUMI-,
kapOonat-, docdar-, cunukar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUME B BOJHBIX
pacTBOpax HEOPTraHUIECKUX BEIICCTR;

MPUMEHSATH OCHOBHBIC OTIEPAIIUU MBICIIUTEIILHOMN NEeITETLHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMATH3alINIO, BBISIBIICHHE PUYNHHO-
CJIEJICTBEHHBIX CBSI3€M — JJIi U3yYEHHs] CBOMCTB BEUIECTB U XMMHYECKUX
peaknmii, €CTECTBEHHO-HAYYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHHE, MOCIIUPOBAHNE, IKCIIEPUMEHT (peaTbHbIN 1 MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmmuecTBo yacos
Ne HaumenoBanme pa3jiesioB u duekTpoHHbIe (LM POBbHIE)
KonTpoJsbubie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pasnea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
XuMust — BaxkHasi 00J1IacTh
11 €CTEeCTBO3HAHUS U 5 9 bubmuoreka [IOK
' MPAKTUYECKOU IEITETHbHOCTH https://m.edsoo.ru/7f41837c
YyeloBeKa
12 BeiiectBa 1 XuMu4eckue 15 1 bubmunorexa LIOK
' peakIuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20

Paznen 2. BaxHeiiime npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

51 Bosnyx. Kucnopogn. ITonstue 5 bubmuoreka [IOK
' 00 okcumax https://m.edso00.ru/7f41837c
Bonopoa.llonsitue o kucnorax bu6mmoreka [{JOK
2.2 8 1
1 COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonstue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro o pazneny 30

Pasnen 3. Ilepunoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 31emMeHToB /. . MenneneeBa. CTpoeHne aToMoB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN


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

Ilepuoanueckuit 3aK0H U
Ilepnonnueckas cucrema

bubmuoreka [IOK
> ﬁi‘;ﬁiﬁ:}i‘:?ﬁi‘lﬁ;ﬂ . ! https://m.edsogru/7f41837c
aToma
XUMHYECKas CBA3b. BuGorexa OK
32 OKucTebHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC PCAKIINU
Hiroro o paszeny 15 S ——
Pe3epBHOE Bpems 3 bubmmorexa [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


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

9 KUIIACC

KoanvecTBo yacoB DJIEKTPOHHbIE
HauMeHoBaHue pa3aeioB U TeM uugpoBbIie
Ne n/m P Kontpoabnbsie  IIpakTHueckue (itdpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThl padoThbI
pecypcsl
Paspnen 1. BemecTBo 1 XUMHUYeECKHE peaKIIUH
11 [ToBTOpeHwue u yriyOieHne 3HaHui 5 1 bubnuoreka IIOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPONIUTHYECKAsT JUCCOLIMALIHSL. 8 1 1 bubnmnorexa [JOK
' XHUMHUYECKUE PEAKLIUU B paCTBOPAX https://m.edso0o.ru/7f41a636
Utoro no pazneny 17
Pa3pen 2. HeMeTa/JIBLI M HX COCIUHEHUS
51 OO0mas XxapakTeprucTHKa XUMHUECKUX 4 1 bu6muoreka [{IOK
' anemeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmer. Cepa u e€ 6 Bubmmorexa [IOK
' PyEHHL- Lep https://m.edso0.ru/7f41a636
COETMHEHUS
OO6m1as XxapakTeprucTUKa XUMHUECKUX
2.3 anemeHToB VA-Tpymisl. A30T, Gpocdop u ux 7 1 Bubmorexa LIOK
' FPySL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 sanemeHToB |VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' 3 PYIHBL. FHIEPOX https://m.edsoo.ru/7f41a636
KPEeMHHUH U UX COCTUHEHHUS
Hroro no pasneny 25



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

Pa3zgen 3. MeTauibl M HX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edso00.ru/7f41a636
N but6mmoreka [JOK
3.2 Bakneiime MeTaUIbl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasjnen 4. Xumus u okpyxamomas cpeaa
4.1 BeilmecTBa 1 MaTepHualnl B )KU3HH YEJIOBEKA 3 bubmmorexa TTOK
' - P https://m.eds00.ru/7f41a636
Hroro mo pasneny 3
Pe3epBHOE Bpemst 3 bubmorexa TIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68


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




IHHOYPOYHOE IINTAHUPOBAHMUE
8 KUIACC

Ne

T
i eMa ypoka

[Ipenmer xumuu. Ponp xumuu B
JKA3HHU YejIoBeKa. Teia 1 BemecTBa

IlonsaTue o METOAaX IIO3HAHUA B
XUMHHN

[Tpaktuueckas padota Ne 1 «IIpaBuia
paboThl B 1a00OpaTOPUH U MPUEMBI
oOparieHus ¢ 1ab0paTOpPHBIM
00opyIOBaHHEM)

YucTsle BemecTBa U cMecu. Criocoosl
pasaenenus cmecen

[Ipaxrtuyeckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe
OYHMCTKH MTOBAPEHHOM COJIN )»

6 ATOMBI U MOJIEKYJIBI

XHUMHUYECKHUE IIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB

8 [IpocTeie 1 ciIOXKHBIC BENIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEeHUE

KoaunuyecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

but6mmoreka [JOK
https://m.edsoo.ru/ff0d227e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bub6nuoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c
bubnuoreka [JOK
https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

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



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

3aK0OH OCTOSHCTBA COCTaBa BCIICCTB.

but6mmoreka [{OK
10 X .B
mmirecias popmysa. BanentrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX 3JIEMEHTOB
11 OtHocuTeNnbHAas aTOMHAs Macca. bubnuotexa [JOK
OTHOCHUTENbHAs MOJIEKYJIsIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XHMHYECKOr0O bubnunorexa LIOK
3JIEMEHTA B COEAUHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mob. but6moreka [JOK
MonsipHas macca https://m.edsoo0.ru/ff0d5230
14 ®u3nyecKre 1 XUMUYECKHUE SIBICHUS. bubnuotexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciaoBHs IPOTEKAHUS bubmuoreka [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MAaCChl BEIIECTB. bubnmnorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruncnenust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHUSIM bubmmorexa [TOK
B P N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHi
Knaccudukanmst Xxumuueckux
18 eaKIui (COCAMHCHHUS, PA3IIOKCHHS bubmmorexa [JOK
peardt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoeUCT. O000IICHHE 1 bubmorexa [JOK
H AHCT Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIis 3HAaHUH
20 KonTtponsHas padora Nel mo reme bubmumoreka [IOK

«BelecTBa 1 XUMUYECKUE PEAKLIUM»

https://m.edsoo.ru/ff0d4290



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

21

22

23

24

25

26

27

28

29

30

Bo3nyx — cMech razos. CoctaB
Bo3nyxa. Kucnopon — snemeHT u
npocrtoe BeuectBo. O30H

®uznyecKkre 1 XUMHYECKHE CBOMCTBA
KHUCJIOpO/ia (peakluy OKUCIIEHUS,
ropenue). [TonsTie 06 okcumaax
CrniocoOsl Mosty4eHus KUCIopo/ia B
1ab0paTopur U MPOMBIIUIEHHOCTH.
[Ipumenenue kucmopoaa

TemoBoit 3¢ ekt XuMuIeckoit
peaKknuu, TOHSATHE O
TEPMOXHUMHYECKOM YpaBHEHHUH, IK30-
U DHJIOTEPMUYECKHUX PEAKIIHIX
TornmBo (HeTh, yroib U METaH).
3arpsi3HEHHE BO3yXa, CIIOCOOBI €T0
PEIOTBPAIICHHS

[Ipaktuueckas padora Ne 3 mo Teme
«Ilomyuenue u cobupanue
KHCIIOPO/1a, U3YUYEHHUE €r0 CBOWCTBY»

BOI[OpOI[ — JJICMCHT U IIPOCTOC
BelecTBO. HaxoxneHue B npupone

duznyeckre 1 XUMUYECKHE CBOMICTBA
Bojiopoa. [Ipumenenue Bogopoaa

ITousgaTre o KMCIOTaX M COJIAX

CrniocoOrlI nostydeHus BOAOpoJa B
nabopaTopuu

but6mmoreka [{OK
https://m.edsoo.ru/ff0d448e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a

bubnunoreka [JOK
https://m.edsoo.ru/ff0d4790

bub6nuoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

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

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

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



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
https://m.edsoo.ru/ff0d4dd0

[TpakTtruueckas padota Ne 4 mo Teme

31 «ITomydenue u coOMpaHKe BOIOPOIA bubmorexa [TOK
yi N p AOPOA, https://m.edsoo.ru/ff0d4f42
U3YyYCHHUE €r0 CBOWCTBY»

39 Monspabiii 00bE€M ra3oB. 3aKOH bu6muoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0b€Ma, KOJIHYECTBA

33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubmorexa LHOK

. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruncienuss 00bEMOB ra3oB 110

34 ABHEHUIO PEaKIIMM HAa OCHOBE bubmorexa [TOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA O0BEMHBIX OTHOIIICHHH ra30B

35 DU3nUeCKUe U XUMUUYECKHUE CBOMCTBA bubnuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [lonsarue 00 bubnuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTes.

37 Hacwpimennbie 1 HEHACHITIIEHHBIS bubnnoreka [JOK
pactBOpbl. MaccoBasi 10J1s1 BELIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpaxTuyeckas padora Ne 5 o Teme

38 «IIpuroToBiieHHE PACTBOPOB C bubnmnorexa [JOK
onpeAcNIEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA

39 KontpomnsHast pabora Ne2 o reme bubnuoreka IIOK
«Kwucnopoa. Bogopon. Bona» https://m.eds00.ru/ff0d6342

40 OKcHIBI: COCTaB, KiIaccu(pUKaIus, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



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
https://m.edsoo.ru/ff0d664e

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA

but6mmoreka [{OK

41 KHCIIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCU(PUKAIIHSI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue n XuMHu4yeCcKkue cBOMCTBA bubmuoreka [IOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: coctas, knaccudukanus, bu6muoreka [{IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonmy4yeHue u XUMHUYECKHE CBOMCTBA bubnuotexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) TOJT )eHI/ISI XI/IMI/I‘IZEKI/IG bubmorexa TIOK
. v ’ https://m.edso0o.ru/00ad9474
CBOIiCTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 SKCMIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmnoreka [[OK
«OCHOBHBIE KJTaCChl HEOPTAaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI
I'enetnyeckas CBS3b MEKIY
48 KJIaCCaMH HEOPTraHUYECKHUX bubmorexa [TOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 O0o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuorexa [JOK
3HaHUHN https://m.edso0.ru/00ad9ch2
KonTtponbHas padora Ne3 mo teme
" bubnuotexa [JOK
50 OcHOBHBIE KJTacChl 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

HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaHI/II/I

but6mmoreka [{OK

51 XUMHUYECKHX 3JIeMeHTOB. IToHsaTHE 0O
https://m.edsoo.ru/00ad9ffa
rpyIIax CXOAHBIX 3JIEMEHTOB
[lepuoanueckuit 3aK0H U
59 IIepuoanueckas cucrema bubmuoreka [{IOK
XUMUYECKHX dj1eMeHToB 1. U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TpyHIbl, TOATPYIIIEL bubmorexa IJOK
PHOMEL, TPY - HOPY https://m.edsoo.ru/00ada52¢
54 Ctpoenne atomoB. CocTaB aTOMHBIX bu6muoreka [{IOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 000JI0YEK
55 aToOMOB 3J1eMeHTOB llepuoanueckoi bubmorexa OK
PHOZ https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €r0 MOJI0KEHUIO B bubmmoreka [JOK
[Tepuoanueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
JUISL pa3BUTHUS HAYKU U MPAKTUKH. []. bubnmnorexa [JOK
57 N
N. MenaeneeB — y4€HbIH, ITe1aror u https://m.edsoo.ru/00ada96e
TpaKJaHUH
DIEeKTPOOTPULIATEILHOCTH ATOMOB bubnmoreka [JOK
58
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
59 HMonnas xumudeckas cBsA3b
https://m.edsoo.ru/00adac34
60 KoBasneHTHas noyisipHasi XuMu4decKas bu6muoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8



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
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanenTtHas HenossipHas 1 bu6muoreka [IOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CTeneH, okuCICHHs ! https://m.edsocl)—.I ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 1 bubmuoreka [{IOK
peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [{JOK
64 OKHCIUTENN U BOCCTAHOBUTENIH 1 https://m.e dsocI)_.Iru 100adb076
KonTponbnas padota Ne4 no teme
65 «Ctpoenne aroma. XuMHUUYECKast 1 bubmmorexa LIOK
https://m.edso00.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O000mIeHNE 1 1 bu6muoreka [IOK
CUCTEMaTU3alus 3HaHUU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0001ICHNE U 1 bubnuoreka IIOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O60011eH1e 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne
n/n

Tema ypoka

IIeproanueckuit 3aK0H.
[Iepnoanueckas cucrema
XUMUYECKHX djieMeHToB J[. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKUX DJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa
HEOPTraHWYECKHUX BEILECTB

Buapl XuMu4ecKon CBS3U U THITBI
KPUCTAJUIMYECKUX PEHIETOK
KonTponbnas padorta Nel no teme
«IToBTOpEHue u yriyoaeHue
3HAaHUI OCHOBHBIX Pa3/iesioB Kypca
8 kimacca»

Knaccudukanmst Xumuaeckux

pEeaKUurii MO Pa3IMYHbIM MPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOMN

peaknuuu. IToHsATHE O TOMOTCHHBIX U

TCTCPOTCHHBIX PCAKIIUAX

ITousgaTre 0 XUMHYECKOM
PAaBHOBCCHHU. q)aKTOpBI, BIMAIOIIUC

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHusl

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcsl

bubnuoreka [JOK
https://m.edsoo.ru/00adb59e

bu6nuoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6nunoreka [JOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [{OK
https://m.edsoo.ru/00adbac6

bubmoreka [JOK
https://m.edsoo.ru/00adbch0

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

but6mmoreka [JOK
https://m.edsoo.ru/00adc28c



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

Ha CKOPOCTb XHMHYSCKOHN pC€aKnun
1 MOJOKECHUC XUMHNYCCKOT'O
PAaBHOBCCHA

nuccoruanus. XuMHUECKHE
peaKkiuu B pacTBOPAX»

9 OKHCIUTETBHO- bubnuotexa [JOK
BOCCTAHOBUTEJIbHBIEC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIUTHUECKON
10 nccormanuy. CHIbHbBIE U ci1a0ble bubnnorexa LIOK
A TRHATRHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peakInii buGnnorexa LIOK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bubnmoreka [JOK
00 3JIEKTPOIUTHYECKON https://m.edsoo.ru/00add5d8
IUCCOLAIIAN
XHUMHUYECKHUE CBOMCTBA COJIEU B
13 CBETE MIPEACTABIEHNN 00 bubmorexa LOK
ped " https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIMAIIIH
14 ITonsarue o ruapoan3e coyueu bubmmorexa LOK
p https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3ALIMS bubmuoreka [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora No 1.
16 «PemieHune 3kcnepuMEHTAIILHBIX bubmmorexa ITOK
p https://m.edsoo.ru/00addbfa
3agauy
KonTtponbHas padora No2 mo teme
17 «ONEKTpOIUTHYECKAS bubmuoreka [IOK

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



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

18

19

20

21

22

23

24

25

26

OO01mas xapakTeprCcTUKa raJIOr€HOB.

XUMHUYECKUE CBOWCTBA HA IPUMEPE
xJjopa

XnopoBogopoa. CossiHast KUCIIOTa,
XUMUYECKHUE CBOMCTBA, MOTYUYEHUE,
MIPUMEHEHUE

[IpakTuueckas pabora Ne 2 o Teme
«ITonyyeHne COMAHON KUCTOTHI,
U3Yy4YeHUE €€ CBOMCTBY

Brluucnenus 1o ypaBHeHUSIM
XUMUYECKHUX PEAKLNN, ECITU OJUH
U3 PEareHTOB JjaH B N30bITKE

OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpytribl

AnnotponHsle MOAU(UKALIUYU CEPBI.

Haxoxnenue cepsl u e€
COCIMHEHUH B IIPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopo1, CTpOCHHUE,
busnyecKkue 1 XUMHUYECKHE
CBOMCTBa

Oxcuppl cepbl. CepHast KMCIIOTA,
bu3nyeckre 1 XUMHYECKHE
CBOHMCTBa, MPUMEHEHHUE

XHUMHUUYECKUE PEAKLUY, JIEKALUE B
OCHOBE ITPOMBIIIEHHOI'0 CII0co0a
IIOJIyYEHUS CEPHOM KUCIIOTHI.
XHMHYECKOE 3arpsi3HEHUE

but6mmoreka [{OK
https://m.edsoo.ru/00addfe2

but6mmoreka [IOK
https://m.edsoo.ru/00ade104

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

bubnunoreka [JOK
https://m.edsoo.ru/00ade64a

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

bubmnoreka [JOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

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



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
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

34

OKpY>KaroIen cpeibl
COCTMHEHUSIMH CEPBI

Brruncnenue MaccoBoit 40Jn
BBIX0/1a MTPOJYKTA PEaKIuu

OO6m1as XxapakTepucTHKa 3JIEMEHTOB
VA-rpynmnsl. A30T,
pacnpocTpaHeHUe B PUPOJIC,
buznyeckue 1 XuMHUYECKHe
CBOICTBa

AmMEaK, ero Gu3nYecKue u
XMMHYECKHUE CBOMCTBA, MOJyYEHUE
Y IPUMEHEHUE

[IpaxTuyeckas padora Ne 3 o Teme
«ITonyyenne aMMuaka, U3y4eHue
€ro CBOMCTB»

A30THas KUCIOTa, €€ pusnueckue u
XUMUYECKHUE CBOMCTBA

Hcnonp3oBaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
ynoopeHuil. XuMudeckoe
3arpsi3HEHUE OKPY KaIOIIEH cpebl
COCTMHEHUSIMH a30Ta

®docdop. Oxcua pochopa (V) u
dhochopHas kucinoTa, PU3NIECKHUE U
XMMHUYECKHE CBOICTBA, OJIy4eHHE

Ucnonb3oBanue ¢pocdaTtos B
Ka4eCTBE MHHEPAIBbHBIX

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

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

bub6nunoreka [JOK
https://m.edsoo.ru/00adf004

bubmuoreka [JOK
https://m.edsoo0.ru/00adf180

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

bubmnoreka [JOK
https://m.edsoo.ru/00adf518

but6mmoreka [{OK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yInoOpeHuit. 3arps3HeHne
IpUpPOAHOIL cpenbl hocharamu
Yraepon, pactipocTpaHEHHE B

npupoje, pusndecKue u 1 bubmmorteka [JOK

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

XHUMHYECKHE CBOMCTBA

Oxkcupsl yriaepoja, ux pusndeckue

U XUMHUYECKHUE CBOMCTBA.
bubmuorexa [JOK

] §) 1
KOTIOTHHACCKUE MPOBIIEMBI, https://m.edsoo.ru/00adfebe

CBSI3aHHBIC C OKCHIOM yTJIepo/ia
(V)
but6mmoreka [{OK

Y e 1
FOIbHAT KHCIIOTA 1 €C COIH https://m.edso0.ru/00ae006¢

[Ipaktruueckas padota Ne 4 mo Teme

"TTonydyeHue yrieKucioro rasa. 1 1 bu6mmorexa [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HuOH"
[IepBoHavabHBIC TTOHATHS 00
OpPraHMYECKHUX BEIIECTBAX KaK O 1 bubmorexa TTOK

P https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoaa
KpemHuuii u ero coequHeHus 1 buGnnorexa LIOK

p https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemienne skcnepuMeHTAIbHBIX 1 1 bubnmoreka [JOK
3ajad mo teMe «Baxneiimme https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COEIUHEHUD)
Kontponbras pabota Ne3 no teme

. bubnmoreka [JOK

«BakHenme HeMeTaJuIbl U UX 1 1

https://m.edsoo.ru/00ae0el8

COCOAUHCHU A



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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

OO01mas xapakTepucTuKa
XUMUYECKUX IJIEMEHTOB —
MeTauioB. MeTraminueckas CBs3b U

bubmmoreka [JOK

43 METaJUIMYeCKask KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUe CBOMCTBA
METAaJIJIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.
44 DNEKTPOXUMHUECKUN Psift bubamorexa LIOK
. https://m.edso0.ru/00ae1156
HaNPSHKEHUN METalIOB
OO6mue crnocoOb! MOTyYEHUS
MetaiioB. CrutaBbl. Beruncnenus
45 10 YPaBHEHUSAM XUMHUYECKHUX bubamorexa LIOK
. https://m.edso0.ru/00ae1156
peakiuii, eciii OJIMH U3 PEareHTOB
COJIEPXKUT MPUMECH
46 [TonsTHE O KOPPO3UM METAIIOB bubmmorexa LIOK
https://m.edso00.ru/00ae1278
bubmuoreka [JOK
47 [lenotmsie meTai bl https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUIPOKCUIBI HATPUS U bubnmoreka [JOK
Kanust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3eMETbHBIC METAILIIBI — bu6muoreka [{IOK
KaJIbILIUHA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiiime coefnHEeHNS KaJIbIIUI Enbmaorexa ITOK
https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3ALIUS
3HaHUI
59 JKEcTKoCTh BOMIBI M CITOCOOBI €€ bubnuoreka [JOK

yCTpaHEHUS

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[TpakTtruueckas padota Ne 6 mo Teme

53 "YécTKoCTh BOABLI M METOJIBI €8 bubmmorexa TTOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N but6mmoreka [JOK
>4 Asmiomuil https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bu6muoreka [IOK
TUAPOKCH]IA https://m.edso0o.ru/00aelc64
but6mmoreka [JOK
o0 Keseso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COTTU bubmuorexa [JOK
xenesa (1) u xemesa (11) https://m.edsoo.ru/00ae35e6
58 O06001IeHrEe U CUCTEMATU3ALIHS
3HAHUH
[IpakTuueckas pabora No 7.
59 Pemienue skcniepuMeHTaNbHBIX bubnmnorexa [JOK
3aja4 1o teme «BaxkHeme https://m.edso0.ru/00ae3de8
METAaJIIbI M X COCTHHCHUS
Boruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIIHid, €CIIA OJIUH
60 U3 PEareHTOB JJaH B U30BITKE WU bub6nuoreka [IOK
COAEPKUT pUMeECH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOM JI0JTM BBIXOa MPOAYKTa
peakuu
61 O06o001IeHre U CUCTEMAaTU3 A
3HAHUI
KonTponbnas pabota Ne4 mo teme
62 «BaxkHelme MeTalIbl U uX

COCOUHCHU A


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

63 BemectBa 1 maTepuansl B 1 bu6muoreka [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE 1 bubnmoreka [JOK
OKpY>Karolei cpeaspl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemieHun 1 bubnmnorexa [JOK
IKOJIOTHYECKUX TTPOOIEM https://m.edso00.ru/00ae4270
66 PezepBHblit ypok. O0001ICHNE U 1 bubnuoreka IIOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O60011eH1e 1 1 bubnmoreka [JOK
cUCTeMAaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O6o00IICHNE 1 1 bu6muoteka [JOK
CHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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