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[TporpamMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepabHON
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIIUH TPENoAaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma 1o xXuMHHM Ja€T MPEACTABICHUE O IENsIX, OOMIeH CTpaTeruu OOYYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTPUBACT pacIpeielieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OMPeAeTseT KOIMUEeCTBEHHbIC
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COACP)KAaHUs, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaIOIUXCsl, OMPEACIISET BO3MOXHOCTH MPEAMETa JJIs
peanuzanuu TpeOOBaHMI K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHusl, a TaK)Ke TpeOOBaHUI K pe3yibTaTaM 00y4eHHUsI XUMUU
HA YypOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEerocs 110 OCBOCHHUIO YI4EOHOTO COIePIKaHUS.

3HaHME XUMUH CIIY’KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MIPEICTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIe XUMHUEH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTIX
peuieHuss TIO0ANBbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3ydenune xumun:

CIIOCOOCTBYET peanu3alliil BO3MOXXHOCTEH [ caMOpa3BUTUA U (OPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 00IIel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromxcs,
HAaBBIKOB HMX  CAMOCTOSTELHOM  yuyeOHOW  JEATENBHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEILCKUX YMEHHUH, HEOOXOJUMBIX Kak B TIOBCEIHEBHOM JKM3HHM, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHT CO CHEIMU(PUKON HAYYHOTO MBIIIIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa Ha €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArloM B (JOPMUPOBAHUHT
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
y4eOHOTO TIpeaIMeTa, KOTOPBIN SIBJISETCS TEeNarorTMYecKd aJalnTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs OPHUEHTHUPOBAH HA OCBOCHHE
00y4JaOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XVUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CtpyKkTypa coaep:KaHHsl MPOTPaMMBbI MO0 XUMHH C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepxaHue CKJIQAbIBACTCS M3 CUCTEMbI MOHATHI O XMMHYECKOM
DJIIEMEHTE W BEIIECTBE M CHCTEMbI TMOHSATUH O XUMHUYeckol peakiuu. OOe ST CHUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona /J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W MPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue MNpOrpaMMbl [0 XUMHUHU CIIOCOOCTBYeT (DOPMUPOBAHUIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUNM W3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

[Ipu u3ydeHnn XUMHUHM TPOUCXOUT (HOPMUPOBAHHUE 3HAHUNA OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHIL. 3ajada y4eOHOro MpeaMeTa COCTOUT B (YOPMHUPOBAHHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIIECTB U XMMHUUYECKUX PEaKIIUii, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBbHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEeA0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHWH XUMUU HA YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHMs Ba)KHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMmupoBaHUE WHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEeHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHHNEe O00ydaroIuxcs K
CaMOCTOSITENIbHOW ~ IO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IO3HaHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaroIMMUCS OINbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Ys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpolieM B
IOBCEIHEBHOM JKU3HU U TPYAOBOM EATENBHOCTH;

— (opmMupoBaHue y 00y4arommxcs r'yMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyyeHusl.

OO11ee 4nCiIo 4acoB, OTBEAECHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

IIpeamer xumuu. Poilb XMMHM B JKM3HU 4YeJIOBEKa. XUMHsA B CUCTEME HayK. Tema u
BeniectBa. dusnueckne CBOWMCTBAa BELIECTB. ArperaTHoe cocrosiHue BemecTB. llonarne o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (¢opmyna. BaJeHTHOCTb aTOMOB XUMHUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBast 10J11 XMMHUYECKOIO DJIEMEHTA B COCMHCHUH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anMocCBsI3b KOJIMYECTBA, MAacChl M
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue M XUMHUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XuMHUYECKUX peakuuit
(coenuHeHus, pa3oKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHuss ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, HU3YYEHUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SBJIEHU, Habto1eHue
U ONHUCaHWE TPU3HAKOB MPOTEKAHUS XUMHUECKHMX peakuuil (pasnokeHwe caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue sxenesa ¢ pactBopoM coiau menu (), m3ydenme crnoco6oB
pasfeneHus cMeceil: C IMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, AUCTHILISALMS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3y/IbTaTOB TPOBENEHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cMechk razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHEe CBOWCTBA (peakliuyi TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpOoMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/Ia.

TemoBoil 3dexT XuMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPHUPOE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ.

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcunpl. Knaccupukanuss oKcHIOB:
coyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenkmaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamwioB H. H. bekerosa. [lomyuenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosied. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHUue CoJepKaHusl KUCIOopoia B BO3yXe, MMOIydeHue, cooupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHCAHME HMX CBOWMCTB, MOJy4eHHE, COOMpaHHMe, pacliO3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcuaom wmemu (1)
(BO3MO>HO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHMYECKUX BEHISCTB PA3IMYHBIX KJIACCOB,
HaOII0/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoeiictBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 Mo TeMe «Bakuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIBI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMHYeckux osnemeHtos [l M.
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux ssemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szaep. HM3oromsl. Onexktponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paanyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX 1
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuogmveckoro 3akoHa u I[leproaudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHas " HETIOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumeHm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB M HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpaMu KHUCIOT W ILIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHre, Peakiuy pa3oKeHHs], COSTUHEHN).

Meostcnpeomemnuwie ceasu



Peanu3zanus MeXnpeaMETHBIX CBSI3€M MPU M3YYEHHU XMMHMH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 HCHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATUH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0O LIUKIIA.

OOue ecTecTBEHHO-Hay4HbIE IOHSTHA: HaydHbI (akr, rumoresa, Teopus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, H30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsj, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHWE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuHEpasbl, TOpPHbIE MOPOJbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3axkoH. Ilepuommueckas cucremMa xumudeckux »saemeHtoB J[. WM.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlds, KajlbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJIbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH W BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHMM, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiyil Mo pa3IM4yHbIM MpU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuueckoil peaxiuu. IlonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJIEKTPOHHBIA OanaHC OKUCIUTENBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 2NEKTPOIIUTUYECKONW JUCCOLMAIIMU. DJIEKTPOJIUTHI U HEIIEKTPOJINUTHI. KaTnoHbI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U C1a0bIE DIIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs pEaKkIMii HOHHOTO OOMeHa, TOJHbIE U
COKpal€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONMCTBA KHCIOT, OCHOBAHHW M COJIEH B CBETE
npeCTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMH KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKHX BEILECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAA HATpHs),
WCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTM XMMMYECKOM PEAKIUH OT BO3ACUCTBHS PA3IHYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, MpoIlecca AUCCOLMAIIUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHHE, peakLUuu pa3iokKEHHs, COCAUHEHMS),
pacrio3HaBaHUE HEOPraHWMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OO0mass xapakTepucTHUKa TrajJoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJulaMu,
menoyamu).  Xuoposopopoa. ConsiHasg  KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYCHHE,
npuMeHeHue. JlelicTBre XJ1opa U XJI0pOBOAOPO/Ia Ha OPraHn3M uesloBeka. BaxkHelne Xaopuabl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(DUKALIMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYecKHue M XMMUYecKue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeIcTaBUTENs Kiacca KUCIOT M crneuudpudeckue). XHUMUYECKHE PEaKIMH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. HaxoxeHnue
ceppl U €€ COeIMHEHUH B MpupoAe. XHUMHUECKOE 3arpsA3HEHHE OKpY)KAIoIIel Ccpeibl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUA. A30T, pPacCIpoCTpaHEHHE B TNpUpoae, (PU3NYECKUE HU
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKkue 1 XMMUYeCcKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (PU3NYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJy4ECHHE,
¢uznueckue ¥ XUMHYECKHE CBoOicTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO3JyXa, MOuYBbI U BOAOEMOB). Docdop, ammoTpornHbsle MOIUPUKALIIH
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOMCTBa, nosiyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHHUS. YTJepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, IEUCTBUE HA >KUBbIE OPIaHU3MBI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aJIbHOTO TOTEIUIEHHs KJIMMaTra, MapHUKOBBINA 3Q@eKkT. YToibHas KUCIOTa U €€
COJM, WX (PU3MUECKHME M XUMHYECKHE CBOMCTBA, MOJy4yeHHE W IpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, O3TaHOJ, IJHULEPUH, YyKCycHas kuciota). Ilpuponnsie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Tra3, HedTh), MPOAYKTHl HX NEpepadOTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOIIOTMYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HMX pPOJM B JKM3HHM uelloBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU KucioTe. CHIIMKAThI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIIIICHHOCTH. BaxkHelmme



CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MMacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCJIOTHI, MPOBEICHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUATIOB), O3HAKOMIIEHHWE C 0OpaslaMu XJIOPUIOB (TaIOTEHHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAONIOJeHHEe Tmpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YYCHHUE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peaklMu Ha Cyib(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKE BUACOMATEPHAJIOB), 00pa3liaMi a30THBIX B (POCPOPHBIX yrnoOpeHHid,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUATIOB), M3YYCHHE MOJCNICH KPUCTAUIMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyYCHHE, COOMPAHHE, paclio3HABAaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHUE KAYECTBEHHBIX peakiuil Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lad Mo Teme «BaxkHelmue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpPUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUN Pl HampsokeHUHM MerauioB. DU3MYECKHEe U XUMUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaJlIoB. [IoHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B [leproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B TMpupoje. OPuznueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUM.

[IlenoyHo3emMenpHBIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbpIus (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B mpupojae. Ousndeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/Ia ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYeCcKHX a3nemeHTtoB J[. H.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupoae. OPU3NUecKrue U XMMUUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl U conu skene3a (l1) m xenesza (Ill), ux cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METa/lIOB M CIJIaBOB, UX (U3UUYECKUMH CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIONBb30BaHHE BHAEOMATEPUAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCHAA KAJIBLUS U HATPUs ¢ BOJON (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEpHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpollecca TOPEHHUs Kee3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHelre MeTamibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeka. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMMHMYECKMX peakuuii B ObiTy. IlepBas momomip Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arpsA3HEHUE OKPY)KAIOIIEeH cpepl (MpeaebHas 10IMyCcTUMasi KOHLIEHTpaLUs
BemecTs, ganee — [1J1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Meoswcnpeomemmnnie ceasu

Peanuzamus MeXNpeaAMETHBIX CBS3€H MPU U3YUYEHUU XMMHU B 9 Kjlacce OCYIIECTBISETCS
Yyepe3 HCIOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IIOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAY4HbBIH (akT, THUmoTe3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsl, MPOBOJHUKH, TOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIEeCTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAIIIMYECKas pEIIETKa, CIUIaBbl, (U3NYECKHE BEIUYUHBI,
€AMHMILIBI U3MEPEHUs], KOCMUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpajIbHbIE YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUS
JIOCTUTAIOTCS B X0J1e 00Y4YEeHHsI XUMUU B €IMHCTBE Y4eOHOI U BOCIIUTATEIbHON JIeATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMATIM3AIMN O0yJarOIIUXCSl.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY M HAyYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepefoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOH M OTCYECTBCHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUSAX 00 YCTpOHCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHKATHBHOU KOMIICTCHTHOCTH B 00IIeCTBEHHO MOJIE3HOH,
yueOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM M JAPYrMX BHAAX MAESITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH Y4EOHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHS K
B3aMMOITIOHMMAHHUIO ¥ B3aUMOIIOMOIIM B TPOIIECCE 3TOH Y4eOHOH JeATeIbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHIlEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PECHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJIBI, B3aMMOCBSA3SIX YeNOBEKa ¢ MPUPOTHON CPeoi, 0 posu
XUMHH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWH, ITO3HABATEIIBHOM,
UH(OPMAIIMOHHON U YUTATEIBCKOM KYIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHLHON PaboThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHON U MCCIEAOBATEIbCKON NEATEIHHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPABIICHHOCTH W YPOBHS OOYUYCHHS B TaTbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JI0pOBBIM 00pa3 >KW3HHM, OCO3HAHHE IIOCICJACTBHUI W HEMPUSTHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH NpU OOpallleHMH ¢ XMMHUYECKHMMM BEUIeCTBaMH B OBITY W peajbHOM
KHU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTHUYECKOMY H3yUeHUI0 Mpodeccuil u TpyAa pa3InyHOro poja, YBaKeHHE K
TPyAy H pe3yibTaTaM TPYIOBOM MAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS INI00ATBFHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPbIE UCMOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaIMeTax | IMO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHHHM 3HAHUIA:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JIPYTUMU MOHATHIME), UCTIOIB30BaTh MOHITHS JJISI O0OBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YU€HHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIYKTUBHbBIC, 1€ TyKTUBHBIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMU4eckass (opMmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH YydeOHO-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IMPEIACTABICHUN BBIABIATH U
XapaKTEepU30BaTh CYIECTBCHHBIC MPU3HAKA H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyHaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUCHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJALI MO pE3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIO0B
1 HOpM IPECTABICHHUS, TTOYIAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJIsl BBINIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladyd HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipollecce Y4eOHON W HCCIeI0BaTENIbCKON
NEeSITeIbHOCTH NH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXaroIe MPUPOIHON CPEeIbl.

KoMMyHUKAaTHBHBbIE YHMBepPCcaJbHbIe Y4eOHbIe JelicTBUA:

YMEHHsI 3aJaBaTh BOINPOCH (B XoJe auanora © (WiIu) OUCKYCCHUU) IO CYLIECTBY
oOcyxmaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATh MOJYyYCHHBIE PE3YyIbTaThl TO3HABATEIBHON NESTEIHPHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAlUI0 PEe3yIbTAaTOB BBIMOIHEHUS XHUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIHLHOU W
MCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMS MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeeNieHNe KPUTEPUEB 10 OI[EHKe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEACIATh LENH IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTUPOBATh CBOIO JEATEIHOCTh, BHIOMPATH
HaubOonee HSPQEKTUBHbIE CHOCOOBI pelIeHHMs Y4YeOHbIX M [O3HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX M PEaKLUsiX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yibTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB 110 OCBOEHHIO O005S3aTEIbHOIO COAEPIKAHUS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabouell MporpaMMmol, BBIIETSIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEITEILHOCTH MO TOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyjIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMech (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas 0Nl XHMHUYECKOTO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 0O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHLIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxamnus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKkluu
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEAKIINU, TETNIOBOM A (PEKT peakluy, siIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMUYECKas CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX HOHSITUM W NIPUMEHATH 3TH
MOHSTHS IIPH OMUCAHUH BEILIECTB U UX MPEBPaICHHIA;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
MNOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT HX
nonoxkenuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAaHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpynma (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsia sapa, oOOIIee YHCIO SJICKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH MPOTEKaHUSI XUMUYECKUX MTPEBPALIICHUI B pa3IMYHBIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALIMU MBICIUTENBHON AESITEIBHOCTH — aHAlIM3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAacCU(UKALMIO, BBIBICHUE MPUUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAyYHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEATTbHBIN U MBICICHHBIN);

e (Cle/OBaTh IMpaBUJaM TOJb30BAHUS XHMHUYECKOH TMOCYyIoM H  J1abOpaTOpHBIM
00OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMU TIO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U coOMpaHuIo ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO BELIECTBA, MNIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOITLI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIOPAHXK U IPyTHUe).

K xonmy oOyueHust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX INOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakimnu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,



HEBJICKTPOJIUTHI, AJIEKTPOIMTHYECKAs JUCCOLMAIMS, PEaKIUd HOHHOrOo OOMeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(koBayieHTHAs, MOHHAs, METAJUIMYECKas), KpPUCTAUIMYECKas pemérka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
MOHATHS NPH ONMCAHUU BEIECTB U MX MPEBPAILCHU;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

OTpeNeNATh BAJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHMX OJIIEMEHTOB B
COECIMHEHUSX PpaA3JIM4YHOIO COCTaBa, IMPHUHAIIEKHOCTb BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUInYecKas) B HEOPraHMYECKUX COCIMHEHUSX, 3apsii HOHAa MO0 XHUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pasiMuaTh IMOHATHS «TJaBHas mnoirpymma (A-
rpynna)» u «mobounas mnoarpymnmna (b-rpymma)», maneie U Goiblive MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHMS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn A1apa, 00Illee YUCIIO 3JIEKTPOHOB U pacHpeeIeHne UX 10 3JIEKTPOHHBIM CII0SIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTM B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B Tpe/ienax MajblX MEePHOOB U TIABHBIX MOATPYII C YIETOM CTPOSHHS
UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEaKIUU BELIECTB, MO TEIJIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHUPUUYECKHE XUMUYECKHE CBONCTBA
MPOCTBHIX M CIIOXKHBIX BEIIECTB, MIOATBEPIKIasi ONMCAHUE TIPUMEPAMH MOJICKYISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIIMX XUMUYECKHX PEAKIHii;

COCTaBJIITh YPABHEHHUS HJICKTPOJIUTHYECKON TUCCOLUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
TIOJTHBIE M COKpAIIEHHBIE YPABHEHUS PEaKIii HIOHHOTO 0OMEeHa, YpaBHEHHS PEaKIIny,
MNOJATBEPXKIAIOIIMX  CYIIECTBOBAHHE T'E€HETHYECKOW CBA3M MEXIy BEIIECTBAMHU
pa3IMYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUH MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TPEBPAICHUI B Pa3INYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH peaKInm;

coOnrofaTh MpaBuja MOJb30BAHUS XHMHUYECKOM TMOCyIo #  J1abOpaTopHBIM
o0opy/noBaHuEM, a TakKe MpaBuia OOpalleHusi C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYCHHIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM TyTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aAMMOHHS ¥ HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHbIE METOJAbl TIO3HAHWS — HAONIJICHHWE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ko €CTBO Yaco
Ne HaumeHoBanue pasnaesioB u HACCTBO I KB 0 JJIeKTPOHHbIE (undposbie)
n/n TeM NPOrpaMmbl Bcero p;;)TTI::m’HHe p;’ g::::qec'me o0pa3oBaTe/ibHbIE PECYPCHI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XumMust — BakHass 00JacThb

11 €CTEeCTBO3HAHUS noo 2 bubnuoreka HOK

' NPAaKTHYECKON  JIEATEIBLHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa

12 BemectBa ©w = XumMudeckue 15 1 bubanoreka IHOK
' peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

21 Bo3nyx. Kucnopon. Ilonstue 6 bubnuoreka LHOK
' 00 oxcHmax https://m.edso00.ru/7f41837c

29 Bonopon. Tloustue 0 8 1 bubanoreka HOK
' KUCIIOTaX U COJIAX https://m.edsoo0.ru/7f41837¢c

23 Boga. PactBopsl. [lonstue 06 5 1 1 bubnuoreka HOK
' OCHOBAHHIX https://m.edso00.ru/7f41837c

24 OcHOBHBIE KIMacchl 44 1 1 bubnuoteka HOK
' HEOPraHMYECKUX COCTUHCHUI https://m.edsoo0.ru/7f41837¢c
Hroro 1o pasneny 30

Paznen 3. Ilepuoauveckmii 3axkon u Ilepuoguyeck

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aAKIUH

asg cucrema xumMudeckux djemeHToB . U. MengeneeBa. CTpoeHne aTomosB.

3.1

Ilepponnuecknii  3aKOH U
ITepnonnueckas cucrema
XUMHYECKHX 3j1eMeHToB J[. U.
MenneneeBa. CTpoeHue aToma

buoOmmoreka
https://m.edso0.ru/7f41837¢c

LIOK



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

Xumudaeckast CBA3b.

3.2 OKHUCIUTEILHO- 8 Bubmorexa HOK
BOCCTAHOBHTEbHBIE PEAKIHII https://m.edsoo.ru/7f41837¢
buobmmoreka OK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢ B
PesepBHOE Bpems 3 bubimotexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 110 68

[NPOT'PAMME



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

9 KJIACC

KosauyecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue pasnesion ]| TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [loBropenne u  yrioyOneHue  3HAHUHN 5 1 bubnuotexa HOK
' OCHOBHBIX Pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKUX 4 bubnmnoreka HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JIACCOLIAMs. 3 1 1 bubnmoreka HOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 Ob6mas XapaKTepUCTHKA  XMMMUECKUX =, 1 bubnmnoreka HOK
' snemeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | o e e Bioras oK
' PYHTIBL p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OOmass ~ XapakTepuUCTUKA  XUMHUYECKUX
bubnuoreka LHOK
2.3 aneMeHTOB VA-rpynnsl. A3or, pochop u ux 7 1 hitps://m.eds00.ru/7f41a636
COCITUHEHUS
e | o e smerm || 2 T
' o PYITHEL oA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no paszneny 25
Pa3nen 3. MeTasiibl 1 UX COeIMHEHHUS
3.1 OO0mrme cBoOWCTBa METAIIOB 4 bubmotexa HOK

https://m.edso0.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
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3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI

bubnuoreka LHOK

16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znea 4. Xumusi 1 OKpysKaomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe H(pPoOBBIE

Ne JlaTa
u/n Tema ypoka Beero Kourpoabnbie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl

[Ipenmer xumuu. Ponap xumMum B 1 bubanoreka HOK

KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c

[TonsTne o MeTomax TMO3HAHHSA B 1 bubnuoreka [HOK

XUMHUH https://m.edsoo.ru/ff0d227e

[Ipaktuueckas padbora Ne 1 «IIpaBuna

paboTel B JTA0OPATOPUH M TPUEMBI 1 bubnuoteka [HOK

obparieHus c 71a00paTOPHBIM https://m.edsoo.ru/ff0d23dc

000pyIOBaHUEM

Yuctele Beriectsa U cMecu. CriocoObl 1 bubnuoreka LHOK

pasjiencHus cMecei https://m.edsoo.ru/ff0d26ca

IIpakTueckas T 0

«I?aiz[eﬂeeHCI/Iei1 CMeESISO (ia nJ;HMepe 1 BH6H_HOTeKa LIOK

OMHCTKH TIOBAPEHHOM COMH) https://m.edsoo.ru/ff0d28c8

ATOMBI M MOJIEKYJTBI 1 bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c

XHUMHUYECKHE  DJIIEMEHTHI. 1 bubnuorexa HOK

(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8

[IpocTble U ClOXKHBIE BEIIECTBA 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c

ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50

3aKkoH MOCTOSIHCTBA cocraBa

10 BeUIeCTB. XuMuueckas (Gopmyna. 1 bubnuoreka [HOK
BasleHTHOCTP aTOMOB XHMMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOocHTEeNbHAs  aTOMHas  Macca. 1 bubnmmoreka [HOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2d50
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OTtHOCHUTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas OJI XUMHUYECKOTO bubanoreka HOK
3JIEMEHTA B COCIUHCHUM https://m.edsoo.ru/ff0d350c
13 Konuuectro BEIIECTBA. Mouib. bubnuoreka [HOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKkrue 1 XUMHICCKUE SBJICHHS. bubnuoreka HOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [IpyzHaku u ycioBHUS IPOTEKAHUS bubnmoreka [HOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MAacChl BEIECTB. bubnuoteka [HOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
| Do e s T
. https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
18 pewt (coommernns, pastonenn, Bubmiorers LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
19 smumoncmer . OboGuenme ubmorera LOK
' N https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KontponbsHast pabora Nel mo Teme bubnuoreka I[HOK
«BeriecTBa M XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
n | B e T, Coomm B 1ok
' https://m.edsoo.ru/ff0d448e
npocroe Bemectso. O30H
| Shmrene o oo BiGmorss 1ok
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
| S o iops » BiGmorss 1ok
: https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TernnoBoit  »ddexT  xuMHUECKOH bubnuoreka I[IOK



https://m.edsoo.ru/ff0d323c
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peakuuu, IIOHATHE 0
TEPMOXMMHUYECKOM YPaBHEHMH, 3K30-
U OHJOTEPMUYECKHUX PEaKLMAX

https://m.edsoo.ru/ff0d4790

TomuBo (HepTh, yrosib W METaH).

bubnuoreka LHOK

25 3arpsizHeHHE BO3/yXa, CIOCOOBI €ro hitps://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHHUS
o
| s paoms 8 3 10 o Bimorss 1ok
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIA, U3YYCHHE €T0 CBOMCTBY
27 Bogopon — »sneMeHT u TmpocToe bubnuoreka LHOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre U XUMUYSCKUE CBOMCTBA bubnmoreka HOK
Bojopoa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KMCIOTaX U COJIAX bubnmorexa HOK
https://m.edsoo.ru/ff0d50d?2
30 CrocoObl  TONyYeHUs BOJOpOJAa B bubnuoreka LHOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTHueckas Ta Ne 4 o tem
31 «IPI;a)nyque{iIeaH Ic)igzpiHJj/Ie Boz[(z)poez[ae bubmorexa LOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBONCTBY
30 Mounsipablii  00bEM  Tra3oB. 3aKOH bubnnoreka [HOK
ABoraapo https://m.edsoo.ru/ff0d542e
35| nemcomma e mo ero mascomony Bummorera LIOK
N https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
o | e ol B 1ok
i . https://m.edsoo.ru/ff0d5708
3aK0HA 00BHEMHEIX OTHOIIECHHI ra30B
35 du3nyeckre U XMMUYECKHEe CBOMCTBA bubnmmoreka [HOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanmii. IloHsTHE 00 bubnuoreka [HOK

WHJUKATOpax

https://m.edsoo.ru/ff0d59e2
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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
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

Bona KakK pPacTBOpPUTENb.
Hacpiiennble UM HEHACHIIICHHBIC

bubnuorexa [HOK

37 pacTtBOpbl. MaccoBast J0JIs1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Tpaktuyeckass pabora Ne 5 mo Teme
38 «IIpuroroBnenue pacTBOpPOB c bubnuoTeka [HOK
OIpeZeIEHHOW  MaccoBOW  JloJiei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KontponbHas pabora Ne2 mo Tteme bubnuoTeka [HOK
«Kucnopon. Bomopoza. Boma» https://m.edso0.ru/ff0d6342
40 Oxcuael:  cocTaB, KIacCHU(PUKALNS, bubnuoteka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
q | oo ncrioea: ok Bimore 10K
’ https://m.edsoo.ru/ff0d664e
amM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIACCU(PUKALINS, bubnuoteka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue U XMMHUYECKUE CBOMCTBA bubnuoreka I[HOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kimaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue U XMMHUYECKUE CBOMCTBA bubnuoreka I[HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Sﬁgcliﬁu(cp;g;;:gﬁmHoﬁﬁ;ﬂae?;p;é bubmotexa HOK
N ’ https://m.edso0.ru/00ad9474
CBOICTBa
IIpakTuueckast pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 MO TEeME bubnuoteka [HOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas CBA3b MEXIY bubnuoreka [HOK

Kj1aCCaMH HCOPTraHNYCCKUX

https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

COETUHEHUN

O0600meHne W cUCTEMaTU3alUs

bubnuoreka LHOK

49 3HaHU https://m.edsoo.ru/00ad9cb?2
50 "Oempame xameos meopramcon BuGmrotera LIOK
- https://m.edsoo0.ru/00ad9ela
COCIMHCHMI
51 sommscckn orowertton. Tomm 6 B mmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKOH 31
52 Ilepuonuueckas cucTteMa bubnuoreka LHOK
xuMmudeckux — anmemenroB  JI.  W. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubnmorexa 0K
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka HOK
saep. U3ororsrl https://m.edsoo.ru/00ada342
CtpoeHue HIEKTPOHHBIX o60noqelv< EnbmoTeka ITOK
55 aToMOB n3yieMeHTOB [lepmonnueckoit httos://m.ed /00ada6b
PS://m.edso0.ru adaoncC
cuctemsl /. 1. Meneneena
XapakTepucTrka XAMHYECKOTO
56 3JIEMEHTa TI0 €ro TMOJIOKEHUIO B bubnuoTeka [HOK
[Mepuonuyeckoit  cucreme J[. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenne Ilepuoamueckoro 3akoHa
57 JUISL Pa3BUTHS HAyKWU M IPakTUKH. [l. bubnnoreka [HOK
N. MenpaeneeB — y4€HbBIN, IEAAror u https://m.edsoo.ru/00ada96e
rpKIaHUH
S S P L Bumorer LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KontponbsHast pabora Ne4 mo Teme bubnuoreka I[HOK



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

«Ctpoenue aroma. XUMHUYECKas
CBSI3b» / Bcepoccuiickast
poBepoyHas pabora

https://m.edso0.ru/00adh486

60 DJIEKTPOOTPHULIATEIBHOCTE ~ aTOMOB 1 bubnuoTeka [HOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmnoreka OK
61 VoHHas XHMHHeCKast CRs3b . https://m.edsoo.ru/OOadec34
62 KoBanentHas nosigpHas XUMHUYECKas 1 bubnuoTeka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasienTHas HemoiipHas 4 bubnuoreka [HOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bubnmmoreka OK
64 Creneup oxkncnenis . https://m.edsoo.ru/OOadIé[eZS
65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubnuoreka [HOK
peakiuu https://m.edsoo.ru/00adb076
66 OKHCIIMTEIIN U BOCCTAHOBUTEIIH 1 E’E/'[ISSJ,I:I;I/?T:.GeI:jaSOO.rU /003 dIt_)[(%Ié
PesepBHbiit  ypok. OO6o00meHue u
67 cucTeMaTu3alys 3HaHW 10 TeEME 1 bubanoreka [HOK
«CtpoeHne  aroma.  XuMHYECKas https://m.edsoo.ru/00ad9ch?2
CBSI3bY»
68 PeszepBHblii  ypok. O0600meHue u 1 bubnnoreka [HOK
CHCTEMATH3aLHs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

No KoanuecTBO 4acoB I[aTa BﬂeKTpOHHHe
Tema ypoxka Bee KonrTpoas  IIpakruue — nugposbie
n/ ro HbIe CKHe st oOpa3oBaTejibHbIE
n padoThbI padoThbI pecypchl
[Tepuoanuecku
51 3aKOH.
[Tepuoanuecka bubmmoreka I[OK
s cucrema 1 https://m.edso0.ru/0
XUMHYECKHX Oadb59e
anemMeHToB /.
. Meunneneena
3aKOHOMEPHOC
TH B
g;r;{f;{m bubmuoreka I[OK
UMITICCKIX 1 https://m.edso0.ru/0
Oadb6hb6
3JICMEHTOB
MEPBBIX  TPEX
MEepPHOJI0B
Knaccugukanu
s u bubmoreka I[OK
HOMEHKJIaTypa 1 https://m.edso0.ru/0
HEOPTraHHYECKU Oadb7e2
X BEILIECTB
Bunbr
XAMHYECKON bubmmoreka I[OK
CBS3M M THIbl 1 https://m.edsoo.ru/0
KPHUCTAJUTNIECK Oadbac6
UX PELETOK
KonTponbHas
pabora Nel mo
TeMe
«IloBTOpEHHE N
yriryoneHue 1 1
3HaHUH
OCHOBHBIX
paszienoB Kypca
8 Kiacca»
Knaccugukanum
s XHUMHYECKHX bubmmoreka I[OK
peaxiuii mo 1 https://m.edsoo.ru/0
pa3IHYHBIM Oadbch0
MpU3HAKaM
gg;::; ° bubmmoreka I[OK
CUMITeCKO 1 https://m.edso0.ru/0
Oadbe9a
peaKIuu.



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

10

11

ITousTue 0
TOMOI'CHHBIX H
TeTEPOreHHBIX
peaKIusax

ITonsarue 0
XUMHYSCKOM
PaBHOBECHH.
®DakTophl,
BIMSIONIAEC Ha
CKOpPOCTh
XUMHYECKOM
peakuu H
ITOJIOKCHUE
XMMHYECKOT'O
paBHOBECHS

OKHUCITUTENBHO-
BOCCTAaHOBUTEIN
bHBIC PCAKITUU

Teopus
JIEKTPOITMUTHYE
CKOM
JIACCOLIMAIINH.
CuibHbBIE 51
cia0ble
DIIEKTPOJTUTHI

HNounnrie
ypaBHEHUS
peaxkuui

bubmoreka IJOK
https://m.edso0.ru/0
Oadc28c

bubmuoreka I[OK
https://m.edsoo.ru/0
Oadcade

bubmuoreka 1IOK
https://m.edso0.ru/0
Oadcd68

bubmmoreka IJOK
https://m.edso0.ru/0
O0add448

12

13

XUMHYECKHe
CBOMCTBaA
KHUCJIOT "
OCHOBaHWII B
CBETE
MpECTaBICHUI
00
3JIEKTPOJIUTHYE
CKoOMt
JIMCCOIAITAHN

XuMuyeckue
CBOICTBA CcoJeH
B CBETE
MIPECTaBICHUI
00
ANEKTPOIUTUYE
CKOM
JHUCCOIUAIIN

bubmmoreka I[OK
https://m.edsoo.ru/0
Oadd5d8

bubmmoreka IJOK
https://m.edsoo.ru/0
0add8b2

14

Ilonsarue 0
TUIPOJIN3E
coien

bubmmoreka IJOK
https://m.edso0.ru/0
O0add9d4



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

O000menne u

bubmmoreka I[OK

15 CHUCTEMaTH3aI’ https://m.edso0.ru/0
g 3HAHUHT Oaddd12
[IpakTnueckas
pabora No 1. bubmmoreka I[OK

16 «Pemenne https://m.edsoo0.ru/0
IKCIIEPUMEHTAIT Oaddbfa
BHBIX 33129
KonTponbhas
pabora Ne2 mo
TeEME
«ONEKTPOJIUTU bubmuoreka L[OK

17 yeckast https://m.edsoo0.ru/0
JIACCOIMAIIS. OaddecO
XUMHYECKHE
peakiuu B
pacTBoOpax»

Oouras
XapaKTepHCTHK bubmuoreka IIOK
18 ?(I/IM:I?IESII;GHI;OB. https://m.edsoo.ru/0
. Oaddfe2
CBOICTBa Ha
puMepe XJopa
XJI0pOBOAOPOL
ConsgHas
KHCIIOTA, bubmmoreka IJOK

19 XUMHYECKHE https://m.edsoo.ru/0
CBOICTBA, 0adel04
MOJTy4YeHHE,

MIPUMEHEHUE

IIpaxTrueckas

pabota Ne 2 mo

2§Ihi)iyqeﬁne bubmnoreka IJOK
20 oo https://m.edsoo.ru/0

0ade348

KUCJIOTEI,

usydyenume  eé

CBOMCTB»

Brerancnenns

M0 ypaBHEHUSIM

XUMHYECKHUX bubmmoreka I[OK

21 peakiui, ecinu https://m.edso0.ru/0
OIVH n3 O0ade488
peareHToB JaH
B U30BITKE
Obmas bubmuoreka I[OK

22 XapaKTCpPHCTHI https://m.edsoo.ru/0

a  DJJIEMEHTOB
VIA-rpymiibl

Oadeb4a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

23

ANoTpOonHbIE
Mo HUKAITII
CepBL.
Haxoxnenne
ceppl U €€
COCMHECHUN B
IPUPOJE.
XuMH4YeCcKue
CBOICTBA CEpbI

bubmoreka IJOK
https://m.edso0.ru/0
Oadeb4a

24

CepoBoaopon,
CTpOCHUE,
buzndeckue u
XUMHYECKHE
CBOMCTBaA

bubmoreka IJOK
https://m.edsoo.ru/0
0ade802

25

Okcunbpl  cephl.
CepHas
KHUCJIOTA,
¢usnueckue u
XHUMHUYECKHE
CBOMCTBA,
MIPUMEHCHHUE

bubmuoreka IIOK
https://m.edso0.ru/0
Oadea28

26

27

28

XUMHYeCKHe
peakiuu,
JexKaIme B
OCHOBE
MIPOMBILUIEHHO
ro crocoba
MOJTY4EeHUS
CEepHOM
KUCIIOTHL.
XuMuaeckoe
3arpsi3HEHUE
OKpYyKaroleun
cpensl
COEIMHEHUAMU
cepol
Brranciaenue
MAacCOBOH JTOJIH
BBIXOJIa
MPOJIYKTa
peakiuu
Oo0mias
XapaKTEePUCTUK
a  DJICMCHTOB
VA-rpynsl.
A3zor,
pacnpocTpaHeH
ue B TIPUPOIE,
¢usuueckue u
XUMHYCCKHE

bubmmoreka IJOK
https://m.edso0.ru/0
Oadec8a

bubmmoreka IJOK
https://m.edso0.ru/0
Oadec8a

bubmmoreka IJOK
https://m.edso0.ru/0
Oadeeab



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

CBOMCTBA

29

30

31

32

33

34

AMMmuak, ero
¢usnueckue u
XHMHYECKHE
CBOMCTBA,

MOJIydeHUE U
MIPUMEHEHUE

IIpakTrueckas
pabora Ne 3 mo
TeMe
«ITonyuenue
aMMHaKa,
U3y4YEHUE €ro
CBOWCTB»

A3zortnas
KHCJIOTA, eé
¢usnueckue u
XHUMUYECKHE
CBOICTBA

Hcnonw3oBanu
€ HUTPATOB U
COJIE aMMOHUS
B KauecTBe
MUHEpaIbHBIX
yI0OpeHwUil.
XUMHUYECKOE
3arpsi3HEHUE
OKpY’KaIOIIEeH
cpenbl
COETMHEHUSIMU
azora

docdop.
Oxkcun
docdopa (V) u
dochopnas
KHCJIOTA,
¢usuueckue u
XUMUYECKHE
CBOICTBA,
MOJTYYCHHUE

Ucnonb3oBanu
e ¢ocdaToB B
KayecTBe
MUHEPATBHBIX
yIOOpEeHMIA.
3arpsi3HEHUE
MPUPOAHOMN
cpezbl
dbocharamu

bubmoreka IJOK
https://m.edso0.ru/0
0adf004

bubmoreka IJOK
https://m.edso0.ru/0
0adf180

bubmuoreka IIOK
https://m.edso00.ru/0
0adf306

bubmmoreka IJOK
https://m.edso0.ru/0
0adf518

bubmmoreka IJOK
https://m.edso0.ru/0
Oadf68a

bubmmoreka IJOK
https://m.edso0.ru/0
Oadfc20



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

VYraepon,
pacnpocTpaHeH
ue B IpUpPOJIE,

bubmmoreka IJOK

35 dusiicckue 1 https://m.edsoo.ru/0
Oadfd9c
XHUMHUYECKHE
CBOMCTBaA
Oxcunpl
yriepoja, HX
¢usuueckue u
XHMUH Heckue bubmmoreka I[OK
36 cpomctBa. https://m.edso0.ru/0
DKOIOTrHYeCKHue
Oadfebe
po0JIeMBlI,
CBsI3aHHBIE  C
OKCHUJIOM
yriepona (1V)
YronbHas bubmuoreka IIOK
37 KHCI0Ta H €@ https://m.edsoo0.ru/0
coau 0ae006¢c
[IpakTuueckas
pabora Ne 4 mo
TeMe
"TTonryuenue bubmuoreka [HOK
38 YTIJIEKUCIIOTO https://m.edsoo.ru/0
rasa. 0ae027e
KauecTBennas
peakius Ha
KapOoHaT-HoH"
ITepBonavanbH
bIC TOHATHS 00 Bubmiorexa  [[OK
39 gle) E;?EZS{KT;K https://m.edsoo.ru/0
0ae054e
0 COEIMHEHHAX
yriepoja
Kpemuuii u ero bubmuoreka I[OK
40 S https://m.edsoo.ru/0
0ae080a
IIpakTnueckas
pabora No 5.
Pemenne
kerepuMenTal bubmuoreka I[OK
41 PHBIX 3213t 1O https://m.edsoo.ru/0
TeEME
i Oae0bf2
«Baxxneimne
HEMETAUIBI U
150.9
COCIMHEHMS
42 KonTtponbHas bubmuoreka I{OK

pabora Ne3 mo

https://m.edsoo.ru/0



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

TEME
«Baxxneimne
HEMETaJLIbl U
150:¢
COCIUHCHUY

0ae0el8

43

Oomas
XapaKTEPUCTUK
a XHMHYSCKHX
JJIEMEHTOB —
METaJlJIOB.
Meramndecka
s CBS3b H
METaJUIMYeCcKas
KPUCTAJUIMYECK
as pemeéTKa.
dusznueckue
CBOMCTBaA
METaJJIOB

bubmoreka IJOK
https://m.edsoo.ru/0
0ael03e

44

XUMHYECKHE
CBOMCTBaA
METaJJIOB.
DNEeKTPOXUMUY
€CKHUI pan
HaIpsHKEHUN
METAJJIOB

bubmuoreka IIOK
https://m.edso0.ru/0
0ael1156

45

46

47

OO0mue
CIIOCOOBI
MOJTY4EeHUS
METaJLIOB.
CruiaBbl.
Brerancnenus
10 ypaBHEHUSM
XUMHYECKUX
peakuuii, €eciau
OJIVH Hus3
peareHToB
COJICPKUT
pUMeECH
ITousTHe 0
KOPpPO3UH
METaJIOB

[llenounbie
METaJIIbI

bubmmoreka I[OK
https://m.edso0.ru/0
0aell56

bubmmoreka I[OK
https://m.edso0.ru/0
0ael278
bubmmoreka I[OK
https://m.edso00.ru/0
0ael4b2

48

OKcuael u
TUAPOKCHUIbI
HATPHS U Kaaus

bubmmoreka I[OK
https://m.edso0.ru/0
0ael4h2

49

[llenounozemen
BHBIC MCETaJIJIbI

bubmmoreka I[OK
https://m.edso0.ru/0



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

— KaJIpIMd WU

Oael5e8

Mar"aui
Baxneiimme bubmmoreka IJOK
50 COEIUHEHUS https://m.edso0.ru/0
KaJIbIHS 0ael5e8
O0o0mieHne |
51 cucTeMaru3anu
s1 3BHAHUH
Kecroets bubmmoreka I[OK
52 §§§EL6LI eg https://m.edso0.ru/0
0ae1886
yCTpaHEHHs
[IpakTuueckas
pabora Ne 6 nio bubmunoreka IOK
53 IeM..e https://m.edso0.ru/0
KécTkocTh
Oaelae8
BOJBI U METOJIBI
e¢ yctpaneHus"
bubmuoreka IIOK
54 ATIOMUHUII https://m.edso0.ru/0
Oaelc64
AM(.I,)OTepHHe bubmuoreka IIOK
55 gigﬁ;;?a " https://m.edso0.ru/0
Oaelc64
TUAPOKCHIA
bubmmoreka I[OK
56 Keneso https://m.edso0.ru/0
0ael1d86
Oxcupl,
TUJIPOKCUIIBI U bubmmoreka IJOK
57 COM  JKelesa https://m.edso0.ru/0
(1) wm xenesa Oae35e6
(D)
O000menne u
58 cHCTEMaTH3aIu
s 3HAHUH
IIpakTuueckas
pabora No 7.
Pemenune
SKCIIEpUMEHTAN bubmuoreka I{OK
59 BbHBIX 3a7ad II0 https://m.edso0.ru/0
TeEME Oae3de8
«Baxxneimne
METaIbl M HUX
COCIMHCHMS
Brruucnenus bubmmoreka IJOK
60 110 YpaBHEHHIM https://m.edsoo.ru/0

XUMHUYCCKUX

0ael750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

peaKkuuii, eciam
OJINH H3
pEareHToB JaH
B H30BITKE HIH
COJICPXKUT
MIPUMECH.
Brrancnenus
MacCOBOM J0JIU
BBIXOJIa
MPOJIYKTa
peaKIuu

O06o01eHne u

61 CUCTEMATH3AaII
s1 3HaHUHU
KonTponbhas
pabora Ned mo
TEME
62 «Baxueuiue
METAUIBl U UX
COETUHEHUS
BemectBa u
Marepuaisl B bubmuoreka I[OK
63 [IOBCEIHEBHOMU https://m.edso0.ru/0
JKU3HU 0ae3f50
4eJI0BeKa
z;?Mg;eec::Is: bubmuoreka IIOK
64 OKPMK) oif https://m.edso0.ru/0
pyzaiort 0ae4270
cpenbl
P;)IJ;I;H)I;I:IMHH B bubmmoreka I[OK
65 P https://m.edso0.ru/0
DKOJIOTHYECKUAX
0ae4270
npobiem -
PesepBHbIit
YPOK. bubmuoreka 1IOK
66 O0o0menue u https://m.edso0.ru/0
CHCTEMATU3ALHA 0ae0dOa
s SHAaHUH
PesepBHbIit
YPOK. bubmuoreka I{OK
67 O0o0menue u https://m.edso0.ru/0
CHCTEMATU3ALHA 0adh33c
s SHAaHUH
PesepBHbIit
YPOK. bubmuoreka I{OK
68 O06o001ene u https://m.edso0.ru/0
CHCTEMATU3ALH 0ad9ch?2

s SHAaHUH
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KUIACC

Kon .

poBepsIeMoro IIpoBepsiembie NpeIMeTHbIe Pe3y.IbTAThI OCBOCHHs OCHOBHO
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

pe3yJbTara

1 ITo Teme: «IlepBoHayanbHbIE XUMUUYECKHUE MOHSITHSI
pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJIsIpHas Macca, KOJIWYECTBO

11 BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUYECKas peakius,
KIacCU(pUKALlM  PEaKIHil:  peakuud  COEAMHEHUS,  PEaKIHH
pa3joXKeHUsl, peakUuu 3aMelIeHUs, peakluu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUu, TEIUIOBOH 3(QeKT peakuuu, pacTBop,
MaccoBast J10Jisl BeulecTBa (IIPOLeHTHAs! KOHIIEHTpAIHsl) B pacTBOpe

19 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX HOHﬂTHfIVH
MIPUMEHSATH 3TU MOHATHUS IIPU ONMKUCAHUH BEIIECTB U MX MPEBPAIICHUI

13 HCMIONb30BATh XMMUYECKYIO CHMBOJNMKY LA COCTaBIICHHS dbopmyn
BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKkui
packpblBaTh  CMBICT  3aKOHOB  COXPAaHEHHS MacChl  BEUIECTB,

14 IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIDHOTO YYEHMs, 3aKOHa
ABorajipo

15 ONpeneNniaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B OHMHApHBIX
COETMHEHUSIX

16 KJIaCCU(UIUPOBATh XMUMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YYacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

17 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacChl
BEIIECTB

18 BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIEeMEHTa Mo (Gopmyie
COEIMHEHUS,

1.9 BBIUHCIISTh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HaAOJIO/IEHHE,

1.10 U3MEpPEHUE,  MOJEIMPOBAHUE,  OKCIEPUMEHT  (peajbHBIl U
MBICJICHHBIN )

2 ITo Teme: «BaxHeiilne npeaCcTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»




2.1

2.2

pPaCKpeIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSTHM: OKCHun,
KHCJ10Ta, OCHOBaHUC, COJIb

ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy
coelMHeHul no hopmMynam

2.3

KHaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BECIICCTBA

2.4

XapaKkTepu3oBaTh (ONHUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAaHUE MpPUMEpPaMU
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEaKIIHi

2.5

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'0 COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUSI XUMHUYECKHUX
MPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

2.6

2.7

3.1

3.2

3.3

3.4

CIe0BaTh IPAaBWJIAM  IIOJIb30BAHMUS XUMHUYECKOM TIOCYIOU H
71a0opaTOpHbIM 000pY/IOBaHHEM, a TaKXKe MpaBWiIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKLUHUSMHU I10 BBIIOJHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOJA), MPHUTOTOBICHUIO
pacTBOpPOB C ONpeAeNEéHHOM MaccoBOM Joied pacTBOPEHHOIO
BELIECTBA, IJIAHUPOBAThH U MIPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PAcTBOPOB IIEJIOYEH M KUCIOT € TOMOIIBIO
WH/INKATOPOB (JIaKMYC, (eHOIPTATICHH, METUIIOPAHXK U APYTHE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON peaKkIuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumudeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
XI/IMI/ILICCKaH CBA3b. OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie pCaKHI/II/I»

PaCKpBIBATE CMBICII OCHOBHBIX XHMHWYCCKHX MMOHSTHMH: AApO aromMma,
3J'IeKTp0HHBII>i clioit aToMa, aTOMHas Op6I/ITaJ'IL, paauyc aroma,
XUMHYECKasd CBA3b, IMOJIIpHAad W HCIOJISIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPULATCIIbHOCTG, HWOHHAsA CBA3b, HOH, KA4THOH, 4HUWOH,
CTCIICHb OKUCJICHUA

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECKHUEC DJICMCHTHI

OINKCBHIBATh U XapaKTepHu3oBaTh TabnuuHyro ¢opmy Ilepuoamueckoii
CHCTEMBI XHMHYECKHX DJIEMEHTOB: pa3inyarTh MOHATHUS «TJaBHAS
noarpynna (Arpynma)» u «mobOouyHas mnoarpynmna (brpymma)y,
«Maibiey» 1 «OO0JIBIINE) MEePUOIBI

packpsiBaTh cMmbica Ilepmoamueckoro 3akona [[.M. Menneneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B Hepnoanqecxoﬁ
CUCTEME

3.5

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuUMuU4Yeckux  anemeHtoB  J[.H.
MeneneeBa» ¢ 4YHMCIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB W 3apsija sapa, OOIIee YHCIo
AJIEKTPOHOB U pacipeieNieHue UX MO 3JIEKTPOHHBIM CII0SIM)

3.6

ONpCaACIIATh CTCIICHDb OKHCJICHUA 3JIEMCHTOB B 61/IHapHBIX
COCAUMHECHUAX

3.7

ONpeAeNaTh BUJ XUMHUYECKON CBsI3M (KOBaJIeHTHass W MOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX




9 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

IIpoBepsiemble mpeaMeTHbIE pe3yJabTaTbl OCBOEHHSl OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: «BGH_IGCTBO 1 XUMHYCCKad pCakuusi»

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DIIEKTPOJIUTHYECKAS JAUCCOIHAIIMS,
pEeaKuu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HEeOoOpaTUMbIe peakiuu,
OKHUCJIUTESITbHOBOCCTAHOBHUTEIHHBIC peakum, OKHCJIUTEIIh,
BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBIEHHUE, AJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
MeTaJIJIN4ecKasi), KpPUCTAJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKun

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX HpeBpaI_HCHI/Iﬁ

1.3

1.4

COCTaBJIATH ypaBHeHI/Iﬂ 3JICKTp0JH/ITI/I‘-IeCKOI>'I Jucconuanu KHUCIIOT,
IeJIoueit M COJIeH, TMOJIHBIE W COKpANIEHHBIC YpPaBHEHHS pPEaKI[Hid
WOHHOI0 o0OMeHa

PaCKphIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX pCaKHI/II\/'I
MMOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca dTUX peaxunﬁ

1.5

IMPOBOANTDH paC‘léTH 110 YPaBHCHHUIO XUMHYECKOMN peaKknuuu

2.1

IIo temam: «Hemeramnpl M uUX coeguHeHHUs» U «MeTamiel U HX
COETUHEHUS

XapaKTepU30BaTh (OMUCHIBATh) 00IME U CTICU(PUIECKUE XUMUUECKIE
CBOMCTBAa MPOCTBIX U CIIOXKHBIX BEIIECTB, MOJATBEpPXkIasi ONHUCAHHE
puUMepamMu MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX
XUMHUYECKUX PeaKui

2.2

COCTaBJIATHL YPAaBHCHUSA peaxunﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC
T€HETUYECKOM CBSA3U MCIKKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAICHUN B Pa3IMUHBIX
YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYIOH W
1abopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIlEeHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIOTO ra3a)

2.5

IOPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3MUYHBIX BEUIECTB: pACIO3HABATH OMNBITHBIM MYTEM XJIOPHI-,
Opomuza, womuza, kapbonar, ¢ocdar, cunmkar, cyiabdar,
THIPOKCHMOHBI, KaTHOHBl AMMOHHWS, MOHBI M3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOILIME B BOJHBIX PaCTBOPAX HEOPTaHWYECKHUX BEILIECCTB

ITo Teme: «XUMHS U OKpYXKaKOLas cpeaay

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux mnoHstui: [IJIK
BEILIECTBA; KOPPO3US METAILIIOB




3.2

OPUMEHSATh OCHOBHBIC OIEPAlMHd MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHWE, OO0O0OIIeHNE, CHCTEeMaTU3aIUIO,

BBIABJICHUE TIPUYHUHHO-CICACTBCHHBIX CBsA3EH — A1 HM3Y4YCHUA
CBOMCTB BEIIESCTB U XHUMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC
METOABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPEHUC, MOACIMPOBAHUC,

AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KVIACC

Kox
1

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
IIepBoHaYaJIbHBIE XUMUYECKUE ITOHSATHUS

[Ipenmer xumun. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BeniectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BEIIECTB

[TonsiTrie 0 MeToAax Mmo3HaHusl B XUMUHU. YncThlie BemecTBa U cmecH. Crocoobl
pa3aeneHus cmecen

ATOMBI © MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX
31eMeHTOB. [IpocThie U crioKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14

1.5

1.6

1.7

Xumuyeckas popmysna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IMOCTOSHCTBA  cocTaBa  BemiectB.  OTHOcHTENIbHAs  aTOMHas  Macca.
OTHocuTeNnbHAs MOJIEKYJIsSIpHAs Macca. MaccoBasi 107151 XUMUYECKOTO 3JI€MEHTa
B COeIMHECHNH

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ

Ou3nyecKkue ¥ XUMHUYECKUE SBICHUS. XHUMHUYECKas PEakius U e MpPU3HAKH.
3aKOH COXpaHEHHUs MaccChl BellecTB. XuMHUUeckue ypaBHeHus. Knaccudukanus
XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMHUECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH TIOCYI0H, C IPaBUIaMU
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abOpaTOPHBIM
00OpyJIOBaHUEM, HU3YyUYE€HHE U OINHUCaHHE (HU3MUECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IJIaBIieHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYIKE, KHUIIEHHE U KOHACHCAIUS BOJIbI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NpPOKAIMBAHWE METHOW  MPOBOJIOKH,
B3aUMOJICIICTBUE MeNa C KHUCJIOTOW) SBJICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHWS XUMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3jioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PaCTBOPOM
conu meau(ll), nu3yuenue cnocoOoB pazencHus cMeceil (C TOMOIIbI0 MarHUTa,
bunsTpOBaHUE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKH ITOBAapEHHOM COJIM, HAOIO/ICHHE U OMMCAHUE PE3yJIbTATOB MIPOBEACHUS
OTbITa, WUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHMsI MAacChl, CO3JaHHe Mojelei
MOJIEKYJ (IIIapOCTEPKHEBBIX)

Bakueiiue npeacTaBuTeIn HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucioponq — aimeMeHT W IpocToe




2.2

2.3

2.4

2.5

BemecTBo. HaxoxeHue kuciopoja B MpUpone, (PU3HYECKHE M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoObr
HOJY4YEeHUsl KHUCIOopoJa B JIAOOpaTOpUM U MHPOMBIIUICHHOCTH. Kpyrosopor
Kkuciopoza B npupoje. O30H — autoTponHas MoaAuGHUKanus KHCIopoaa

TennoBoil > PeKT XUMUIECKOHN peakiui, TEePMOXUMUYECKUE YPAaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHNUE BO3/1yXa,
yCHIJIEHUE TTApHUKOBOTO 3(pekTa, pa3pylnieHrne 030HOBOTO CIIOs

Bomopon — snemeHT u mpocroe BemecTBo. HaxoxaeHue Bogopona B MPUPOIE,
busznyeckue W XUMHYECKHUE CBOMCTBA, IPHUMEHEHHUE, CIOCOOBI TOTYYCHUS.
Kucnots! u conn

MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
Hacepliennble 1 HEHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupojie M B XKM3HU uenoBeka. Kpyrosopor
BOABl B TIpupoje. 3arps3HEHHE NpUPOAHbIX BoA. OxpaHa M OYMCTKA
MIPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuid. Okcuubl. Kiaccudukanus
OKCHJIOB: cojieo0Opasymoimiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecoseoOpasyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUYECKHE
cBoOMcTBa OKCHUI0B. [lomyuenue okcuoB

2.7

OcHoBanus. Knaccudukauus ocHOBaHMA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [loirydeHre ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusmnueckue u
XAMHUYECKHE CBOMCTBA KHUCIOT. Pan aktuBHOocTu MeTauioB H.H. bekerona.
[Tony4yenue kucinot

2.9
2.10

2.11

Comu. Homenknatypa coneil. @u3znueckrue M XMMHUYECKHME CBOWCTBA COJIEH.
ITomy4yenue conei

I'eneTmueckas CBI3b MCXKAY KilaCCaMH HCOPraHUICCKUX COGJII/IHGHI/Iﬁ

XVMHYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OIpPEAEICHUE  COACpKaHUS
KHCTIOpOJia B BO3/yXe, IMOJIyueHUe, coOupaHue, pacro3HaBaHHE U U3YyUEHUE
CBOWCTB KHCJIOPO/a, HAaOIIOAeHNEe B3aUMOJICHCTBUS BEUIECTB C KHCIOPOIOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus: TopeHus (mmoxkapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME UX CBOICTB, MOJy4yeHHe, coOupaHue,
pacrio3HaBaHME W H3Y4YEHHME CBOMCTB BoaopoAa (FOpeHHe), B3auMOEHCTBHE
BostopoJia ¢ okcugoM Meau(ll) (Bo3MOKHO MCTONB30BaHUE BUIEOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCII€JOBaHUE
0COOEHHOCTE  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBHE BOJABI C MeTallaMH (HAaTpUEM U KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHME BMJCOMATEPUANIOB), ONPEAEICHUE PACTBOPOB
KACIOT M IIeJoYeil C IMOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OOpasloB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOACHUE W3MEHEHUS
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, H3ydyeHHue
B3aumoeicTBuss okcuga menu(ll) ¢ pacTBopomM CepHON KHCIIOTBI, KHCIOT C
METaJUIaMM, PEaKLUN HEUTpaIU3allui, I1I0J1y4YEeHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHCHHE OJHOIO MeETaula JpYTMM M3 pacTBopa COJIM, PEIICHHE
HKCIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHUYECKHX




COECTUHEHUI)

[lepuoanueckuii 3axkoH u Ilepuognueckas cucreMa XMMHUYECKHUX DJIEMEHTOB
HA.N. MenneneeBa. CtpoeHue aroMoB. XuMudeckas CBs3b. OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

3.1

3.2

3.3

[lepBble TOMBITKKA KIACCU(PHUKAUMU XHUMUYECKUX dieMeHTOB. [lonsatue o
rpYIIax CXOJHBIX AJIEMEHTOB (ILEJTOYHbIE W IIETOYHO3EMENIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHU/JIbI U TUIPOKCHIbI

[Iepnognueckuii 3axoH. [lepuoanueckas cucreMa XUMUYECKUX dieMeHToB [1.1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS (bopMmbl
[lepuognueckoil cucreMbl XuMHUecKuX anemeHToB J[.M. Menneneesa.
ITepuonsl u rpynnel. PU3NYECKUII CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB
IIEPUO/1a U IPYIIIBI 2JIEMEHTA

Crpoenue atoMoB. CocraB aToMHbIX sanep. M3ortonbl. Dnekrponsl. CTpoeHue
JJIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Iepnognueckoit cucremsl .M. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOTO
3JI€MEHTa 10 ero nojoxxeHuto B [lepuonnueckoii cucreme /.M. Menneneena

3.4

3.5

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYECKMX CBOMCTB IO TpYINaM M MHEPUOJAM.
3unauenue [lepunoauueckoro 3akoHa u [lepruoauueckoil CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yuéHbli U
rpak 1aHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJApHAsi) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

3.7

9 KUIACC

Kon

Crenenp okucneHus. OKHCIUTENIBHOBOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl
OKHCJIEHHS U BocCTaHOBIEHHI. OKHUCIUTEIN U BOCCTAHOBUTEIHN

XVUMUYECKUH JKCHEPUMEHT: H3Y4YeHHE O0O0paslloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aMMOJEUCTBUE TUAPOKCHAA LUHKA C pacTBOpaMU KHUCIOT U
11eJI0Y€EH, MPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakIiii (TropeHue, peakliuu pa3aokKeHHs,, COSAMHEHUs])

IIpoBepsieMblii 3JIEMEHT COJACPKAHUS

1

BemectBo 1 XUMHU4ecKas pcaKmus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHuMe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XMMHYECKHUX DJIEMEHTOB IEPBBIX TPEX IEPHUOJOB, KalWsl, KaJlbLUUsd M HX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JieMeHTOB B Ilepronnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHUYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
Y BUJIa XUMUYecKoi cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPraHUIECKUX
BeUIeCTB (MEXAYHapoAHasi U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K  PaslIMYHBIM  KjaccaM HEOPraHWYECKUX COEIUHEHUI,
TE€HETUYECKasl CBSI3b HEOPTaHUUYECKHUX BEIIECTB

1.3

Krnaccudukanus XuMUYecKUX peakluid Mo pa3IuyHbIM IpHU3HaKaM (10 YHUCITY U
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COCTaBY YYacTBYIOIIMX B pEaKIUU BEHIECTB, MO TerioBoMy 3d¢eKkty, Mo
W3MCHCHUIO CTEMEHEH OKHUCIICHUS XMMHYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE pEakiuw,
TepMOXUMHUYECKHE ypaBHEeHUs. [[oHATHE O CKOPOCTH XUMUYECKON PeaKIuu

[Tonarue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOHW pPEaKIWHd U TIOJ0XKEHUE
XMMHYECKOTO PaBHOBECHS

1.5

1.6

1.7

2.1

2.2

OKHUCIINTENIFHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIUU,  AJIGKTPOHHBIA  OamaHc
OKUCIIUTEITHHO-BOCCTAHOBUTENbHON  peaknuu. CocraBieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIPHBIX ~PEAKIMHA C HCIOJIh30BAHHEM METOJa
3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonsbl, annoHbl. MeXaHU3M AUCCOIMAIIMKM BEIIECTB C PAa3IMYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakniun nonHOTO OOMEHa. YCIIOBHS MPOTEKAHHWS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHMs peakiuil. CBOWCTBa KHCIIOT,
OCHOBaHMH M COJIEM B CBETE€ TPEACTABICHHH 00 JJICKTPOJUTHYECKON
nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [IoHATHE O TMAPOIU3E CoJIeit

XUMUYECKUIl SKCIIEPUMEHT: O3HAaKOMJICHHE C MOJCIISIMH KPUCTALTHUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BEILIECTB,  Ipolecca
JIMCCOIMALNN  KHUCJIOT, INenouel M comell  (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TMPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); ONbBITOB, HJUIIOCTPUPYIOLUIUX HPUMEpPbI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLIUN (TOpEeHHE, PEaKIUH Pa3sIOKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKIUi
Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTamie! u ux COCINHCHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3aMMOZEHCTBUE C MeTaUIaMH, HEMEeTaJUIaMH, IelI04aMu). XJIOPOBOJIOPOI.
ConsHas KuCII0OTa, XUMUYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHEHHe. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YeJIOBeKa. BaxxHelne XJIOpUAbl U UX
HaXO0XJIeHHE B IPUpOJIE

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeNEeHN OKUcieHus. CTpoeHne u (pu3nueckue cBOcTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIIUN
KHCIIOpo/ia U cepbl. XUMHUECKHUE CcBoiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHEe CBOMCTBAa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIIOB. CepHas KHUCJIOTa, (pU3NYeCKHe M XUMHUYECKHE CBOMCTBa
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT M cnenuduueckue). XUMHIECKUE
peakiuu, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kuciotel. [Ipumenenue. Conm cepHOM KHUCIOTHI, KQUECTBEHHAs pPEAKIUs HaA
cynbdar-uoH. Haxoxnenue cepbl U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe




2.3

2.4

3arpsi3HEHNE OKPYXKAIOMIEH Cpeabl COSAMHEHHSAMH Cepbl (KHCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 NMPEA0TBPAILECHUS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IIPUPOJIE,
¢usnveckne U XuMuU4ecknue cBoiictea. Kpyrosopor a3ora B npupojae. AMMHAK,
ero (u3nM4ecKue M XMMUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHUNA, ux (1)I/I3I/I‘ICCKI/IC u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
KayecTBeHHast peakuusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOJyuyeHHeE,
du3nuecKkne W XUMHUYECKHE CBOWCTBa (0OOIIME KaK MPEICTaBUTENS Kiacca
KUCIOT U cneuuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHMS B
KauecTBE MMHEPAIbHBIX y10OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIoLIEH
Cpeabl COEUHEHUAMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI
1 BOJOEMOB)

®ocdop, ammorpornHsie MoguduKanuu (ocdopa, GuNIECKHe U XUMUIECKUE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, ¢GuU3NYECKUE U
XUMHYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00pEHUI

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIC CTENEHU OKHCICHHUS. YIJIEpOJ, aJUIOTPOITHBIC
MOTUGUKAIMK, PACIPOCTPAHECHUE B MPHUPOJC, (U3NYCCKHE M XUMHUYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B npupone. OKCUabl yriepona,
uX (QU3NYECKHe M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha >KUBBIE OPTraHU3MBI,
MOJTyYeHUE U TIPUMEHEHHUE. DKOJIOTUYECKUE TIPOOIEMBI, CBA3aHHBIE C OKCHUIIOM
yraepona(lV); rumoresa Tra00anbHOrO TMOTEIUICHUS KIMMaTa; MapHUKOBBIN
addexr. VYrompHas kuciora U €€ cond, UX (HUINYECKHE U XUMUUYECKUE
CBOICTBa, Mony4yeHHe W mpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TPOMBIIUICHHOCTH H
CEJILCKOM XO351CTBE

2.6

[TepBoHavasibHBIE TIOHATHS 00 OPraHMYECKUX BEIMIECTBaX KaK O COEIMHEHMSIX
yraepojga (MeTaH, 3TaH, 3TWUJIEH, AaUEeTWJIEH, 3TaHOoJ, TJIHMIEPUH, YKCyCHas
kuciora). MIx cocraB m xumuyeckoe crpoeHue. [loHstue o OuoIornyecku
BAXHBIX BEIIECTBAX: XHpax, OeNmKax, yrieBoJaX — W WX POIU B KHU3IHU
yeyoBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKUX W HEOPTaHMYECKUX
COCIMHEHU I

2.7

2.8

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, TOJYYCHHUE U
npumenenue. CoennHeHus: KpemMHHus B npupoze. OO6mue mpenctaBieHus 00
okcuae kpemuaus(1V) u kpemuuenoii kuciore. CHIMKAThI, UX HCIIOJIb30BAaHUE B
OBITY, MEIUIMHE, TIPOMBIILICHHOCTH. BaxkHelIIIMe CTPOUTEIbHBIC MaTEPHaIIbI:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiemsbl Oe3omacHOTO
HCIIOJIb30BAHMUS CTPOUTEIILHBIX MATEPUAIIOB B IIOBCEIHEBHON KU3HH

XUMHYECKUN DKCMEPUMEHT: HM3y4eHHE OOpa3IoB HEOPTaHMYECKHX BEIECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IPOBEICHUE KAau€CTBEHHBIX PEaKUMid Ha XJIOPHUA-
WOHBl W HaONIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
(du3MUecKre U XUMUYECKHE CBOMCTBA TAJIOTCHOB U UX COSAMHEHUN (BO3MOXKHO
WCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € o0Opa3laMu XJIOpPUIOB
(raoreHnIOB); O3HAKOMIIEHHME C oOpasmamMu cepbl U €€ COCAMHCHHUSIMH
(BO3MOXHO  HCITOJIB30BaHWE BHUJEOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
o0yrIIMBaHUs caxapa MOoJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHON KHUCIIOTHI;
M3y4eHHEe XMMHUYECKUX CBOWMCTB pa30aBIICHHOW CEpPHOW KHCIOTHI, TPOBEICHHE




KayeCTBEHHOW peakuuu Ha Cynb(ar-uoH U HaOMIOJeHHE Ipu3HaKa €
MPOTEKaHMS; O3HAKOMIIEHHE C (PM3NUECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COeMHEHUI (BO3MOYKHO HCIIOJIb30BAaHUE BMJIEOMATEpUANIOB), oOpa3Lamu
a30THBIX U (ocPOPHBIX yIOOpEHU; OIyYeHHe, COOMpaHne, paclio3HABAHUE U
U3y4yeHHE CBOMCTB aMMMaKa; IPOBEACHHUE KAuyeCTBEHHBIX pPEaKLUH Ha HOH
aMMOoHMST W (Qocdar-uOH W U3yYCHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJIEHICTBHE KOHLIECHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEJbI0 (BO3MOKHO
HCIOJIb30BAaHUE BUJEOMATEPHUATIOB); HM3YyUYEHUE MOJIENEeH KPHUCTAUINYECKUX
pewiéTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOLUU pacTBOPEHHBIX BEILECTB AKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, cOOMpaHMEe, PACIO3HABAaHWE U H3y4YEHHE CBOICTB
VIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOOHAT- H
CWJIMKAaT-UOHbl M H3yY€HHE NPU3HAKOB MX IPOTEKaHUS; O3HAKOMIIEHHE C
MPOAYKIMEH CHJIMKATHOM HPOMBILUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAIbHbBIX
3aja4 1o TeMe «BaxkHeine HeMeTauIbl U UX COSAMHEHUS»

MerTaibl 1 UX COSIUHEHUS

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxkennss B Ilepuonuueckod cucreMe XUMHYECKHX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METaJJIMYECKasl ~KpUCTaJUIMyecKass pemerka. OJIEKTPOXUMUYECKUN  psf
HaIPsDKEHUN METAIITIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Imue crocoObl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTalb, YyTyH, TIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHE B
OBITY U IPOMBILIUIEHHOCTH

[lenouynsle MeTauibl: MosiokeHHe B llepuonmdeckol cuUCTeME XHMHYECKUX
anemeHToB JI.MI. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
THAPOKCUIBI HATPUA U KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJZIOB MW HX
COCIMHEHU I

3.4

[IlenoyHO3eMENbHBIE ~ METAUIBl  MarHWd M KaJbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoi cucreme XUMUYECKUX 3i1eMeHTOB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mpupojae. Pu3snueckue U XMMHUECKHE CBOMCTBA
MarHus W Kauplus. Baxxuelmme coeauHEHUs KanbIus (OKCHUI, THUAPOKCHI,
conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs!

3.5

3.6

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpoeHHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMHAYECKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA
AITFOMUHUA

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMudeckux saeMenToB J[. M.
MenpeneeBa; CTpoeHHE aroma; HaxoxjaeHue B mpupoae. dusmueckue wu
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcuabl U comu sxenesa(ll) u
xenesza(lll), ux cocras, cBOICTBa U NOJTy4eHHE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3ilaMu METAIJIOB U CILIABOB,
ux (u3nueckuMH CBOMCTBAMHM; U3YYEHHE pEe3yJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA Kalblusi W HaTpus C BOAOHM  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIIEIOBAHME CBOWCTB KECTKOW BOJBL;
mpolecca TOpeHHs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJIb30BaHHE




BHJICOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUSI KAaYeCTBEHHBIX PEAKIIUi HA MOHBI
(Maraus, Kanblus, amromuHus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJII0JICHUE W OMMCAaHWE MPOIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
rccaenoBaHue aMm(pOTEPHBIX CBONCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
LMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «BaxHeinnme MeTauuibl 1
HX COCOUHCHHMS

XUMUS U OKpy’Karolas cpena

4.1

4.2

HoBble maTepuanbl u TexHosoruu. BemiectBa u Marepuaibl B IOBCEIHEBHOU
JKU3HM 4YelloBeKa. XUMUS U 310pOBbe. be3onacHoe HCIonb30BaHUE BEUIECTB U
XUMHUYECKHUX peakiuii B ObITy. IlepBas momols Npu XMMHUYECKHUX OXKOTax H
OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeast [IJIK. Pons XxuMuu B pellieHHH SKOJIOTHUECKUX MPOOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),
MIPOJYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUECKUI 3KCIIEPUMEHT: U3y4YeHUe 00pa3lioB MaTepUanoB (CTEKJIO, CIIaBbl
METaJIJIOB, ITOJIMMEPHBIE MaTEpUaJIbl)

IMPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUAA K PE3YJIbTATAM
OCBOEHHUSA OCHOBHON OBPA3OBATEJBHOH IPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kona

HpOBepﬂeMble TpeﬁoBaHI/lﬂ K NpeaAMETHBIM pe3yJbTaTam

MPOBEPSAEMOro 0a30BOr0  ypPOBHSI OCBOCHHMSl OCHOBHOH 00pa3oBaTeJbHOM
TpeOOBaHUS NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PT'OC

1
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1.2

IIpencraBnenue:

O I[I03HABa€MOCTU SIBJIEHUI MpPHUPOAbI, MOHUMaHHE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeHl KylbTyphl M HpPaKTHYECKON
JeSITeIbHOCTH YeJOBEeKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XUMHUU CPEJIA IPYTUX €CTECTBEHHBIX HAyK

O HAY4YHbIX METOJAaX IO3HAHUA, B TOM YHMCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HUIYUYCHHUA
XUMHUYCCKHUX pealqmﬁ; YMCHUEC HCIIOJBb30BATh MOACIN JJIA
0OBSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax nmpodeccuoHaTbHON NESITEIBHOCTH, CBA3AHHBIX C XUMHUCH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHHUSX
XUMHYECKOH HAyKH, YTO MO3BOJHMT OOYJalOUMMCS paccMaTpUBaTh
XMMHIO Kak chepy cBoeit Oynyiieit mpodeccHoHaNbHOM NesITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBHIOOP XMMHMU Kak MPOQUIBHOIO MpeaMeTa
MIPH MEPEX0/I€ HAa YPOBEHD CPEIAHETO 001Iero o0Opa3oBaHus

Biagenue cucTteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH
CUCTEMY XMMHMYECKUX 3HAHHUM, KOTOpask BKIIIOYAET:

2.1

BaXKHEHMIIIE XHMHWUYECCKHE IIOHATHS. XHMHYECKHUH DJICMEHT, aToM,
MOJICKYJIa, BCHICCTBO, MPOCTOC U CJIOKHOC BCHICCTBO, OJHOPOAHASA U
HEOOHOPOAHAsd CMECh, OTHOCHUTCIIBHBIC aTOMHAsA W MOJICKYJIIpHasa
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAA Macca, MOJISIpHI:IfI




00BEM, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJb (CpEmHss), XMMHUYECKas
peaxiusi, peaklUd COCIUHEHUS, PEaKUUU Pa3JIOKECHUS, pPEaAKIUU
3aMeIeHUs, peaKkIMh OOMEHa, TEIUIOBOM 3(PQEeKT peakiuu, 3K30- H
SHAOTEPMUYECKUE PEAKIIMU, PACTBOP, MACCOBask JOJISI XHUMHUYECKOIO
AJIEMEHTAa B COCTMHEHUH, MAacCOBas JIOJI M TIPOIIEHTHAS KOHIIEHTPALIUS
BEIIECTBA B PacTBOPE, PO aTOMa, JIEKTPOHHBIN CJION aToMa, aTOMHast
opOuTanb, paguyc aToMa, BAJICHTHOCThb, CTCNCHb OKHUCJICHHS,
XUMHUYECKas CBSI3b, JIEKTPOOTPUILIATEIBHOCTD, TIOJISIPHAsT U HETIOJISIpHAs
KOBAJICHTHAas  CBS3b, HMOHHAs CBsA3b, MCTAUIMYECKAas  CBS3b,
KpUCTAJUTMYECKasi peméTka (aToOMHas, WOHHAs, MeTaJUIM4ecKas,
MOJICKYJISIpHAsI), MOH, KaTHOH, aHWOH, JJIEKTPOJUT W HEDJIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsT ~ JUCCOLMAIMS, PEaKIMd HOHHOro oOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIC  PEAKIIHH, OKHCIIUTEh u
BOCCTAaHOBUTEJIb, OKHCIIEHHE W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XUMHYECKOE paBHOBECHE, OOpaTHUMBIE W HEOOpAaTUMBIC DPEAKIIHH,
CKOPOCTb XMMHU4YECKOW peakumu, kKataimsarop, IIJIK, xopposus
METaJIOB, CILJIaBHI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSHCTBA
coCTaBa, 3aKOH ABOraJipo

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA
BHGKTpOHI/ITH‘IGCKOﬁ Jucconuanumn

Biiagenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh U3yYEHHBIE BELIECTBA U MaTEPUAIb
(B TOM 4ucle MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl TepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE U TOHUMAaHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEeHUE TPOTrHO3UPOBaTh BIUSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHMSIMH JIPYTHX
y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4HO-TIOMYJISpHas JHUTepaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(i)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX )51 MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC
HCIIOJIB30BaTh €€ AJId PCIICHU A y‘-IC6HO-l'IO3HaBaTCJIBHBIX 3aJad

Bnagenue ocHOBaMH MOHSATHIHOTO amnmapara ¥ CHMBOJIHYECKOTO
SA3bIKA XUMHUHU IJIsI COCTABJICHUA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,
VpaBHEHUN  XUMHUYECKMX  pEaklUud; OCHOBAMH  XHUMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMeHue 0OBSACHATH CBsI3b MOJIOKEHHS dNeMeHTa B [lepuomudeckoit
CHCTEME C YHCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJIIEMEHTOB (COCTaB H 3aps sapa, oOIiee Yucio
AJIEKTPOHOB), PACTPEICICHUEM DJJICKTPOHOB TI0 SHEPreTHUYCCKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX MEPUOJIOB, KA U KaJIbLIHS

IIpeacraBnenye O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB




XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTS),
IPOCTBIX U CJOXKHBIX BELIECTB OT IIOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U TJIABHBIX
NOJArpyNNax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kiaaccuumpoBarh:

7.1 XUMUYECKUE ITIEMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEaKLUuu

8 YMeHue onpenensiTh:

81 BAJIEHTHOCTh U CTENEHb OKHCIECHHMS XUMHUYECKUX 3JIEMEHTOB, 3apsij
MOHA

8.2 BUJ XUMHYECKOW CBSI3M M THUI KPHUCTALTUYECKOH CTPYKTYpPHI B
COEJMHEHUSIX

8.3 XapakTep cpesibl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHUCJIUTEb U BOCCTAHOBUTEIh

9 YMeHue XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOWCTBA!
NPOCTBIX BEHIECTB (KUCIOPOX, O30H, BOJOPOA, rpaduT, anmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpUH, Kalui, MarHui,
KaJIBIIM, aTFOMHHHM, JKEJIE30)
CIIOKHBIX BEUIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJl, CEPOBOJAOPOJ,, OKCHIABl M THUIPOKCHJIBI

9.2 metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xenesa (Il u
I1), oxecuasl yrnepona (Il u 1V), kpemuus (1V), azora u gpocdopa (111
u V), cepol (IV u VI), cepuucras, cepnas, azorucras, a3zoTHas,
dochopHas, yroipHasi, KpeMHHEBAsE KUCIOTa U UX COJIM)
IPOTHO3UPOBaTh U XapaKTepu3oBaTh  CBOMCTBa  BEIIECTB B

9.3 3BHCHMOCTH OT HX COCTaBa M CTPOCHNS, NPUMEHCHHE BELIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUS XUMHUECKUX
MPEBPAICHUH B PA3IMIHBIX YCIOBUSIX

10 YMeHHe coCTaBIsITh MOJIEKYIISIPHBIE 1 HOHHBIE YPABHEHUS PEaKIHid, B
TOM YHCJIE:

10.1 peakiuuii HOHHOro 0OMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEaKLUi

10.3 WITIOCTPUPYIOIINX ~XMMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
(rpymin) HeOpraHMYEeCKHX BEILECTB

10.4 MOJTBEPXKIAIOIIMX T'€HETUYECKYIO B3aUMOCBS3b MEXK/1y HUMHU

11 YMeHue BEIYHUCIATh (IIPOBOJUTH PACUETHI):

111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYI0 M MOJSIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJF0 XUMHYECKOTO JIEMEHTA B COSIMHEHUHT

11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB

114 M0 YpaBHEHHSM XUMHUECKUX pEaKIMid M HaXOAUTh KOJIUYECTBO
BEIIECTBA, 00BEM U Maccy peareéHTOB WK IPOAYKTOB PEaKLUu

12 Bnanenue (3HaHME OCHOB):

121 OCHOBHBIMM ~ METOJaMM  HAy4yHOro MO3HaHUs  (HaOmroaeHue,

HU3MCPCHUC, SKCIICPUMCHT, MOILGJII/IpOBaHI/IC) IMPpU N3YYCHUH BCUICCTB U




12.2

XUMHUYECKHX SIBICHUN; yMeHHe chopMynupoBaTh MpolieMy u
MPEAJIOKUTH YTU €€ PeIICHUs

0e3omacHOil PabOTBI C XUMHYECKMMH BEIIECTBAMH, XHUMHUYECKOU
MOCYAOH U J1abopaTOpHBIM 000pyAOBaHUEM

12.3

13

MpaBUIaMu O€30IacHOTO 0OpaIeHUs C BEIECTBAMH, HCTIOJIb3yEeMbIMHU
B HOBCGI[HGBHOﬁ KHU3HU, HpaBI/IJIaMI/I IIOBCACHUA B LICIIAX c6epe>KeHI/151
37I0pOBbSl U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
(omacHOCTH) BO3IEMCTBMS Ha JKHUBBIE OPIraHU3MBI ONPEACIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHHSI W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JCHCTBUSI

Hanuume MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHUA WU OCYLICCTBJIICHHUA
CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

131

HU3YUCHUC U OIIMCAHUNC q)HSI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHUC
C (1)I/I3I/IT-I€CKI/IMI/I )51 XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,
HWIUTIOCTPUPYIOIIUC TPHU3HAKU ITPOTCKAHUA XUMHUYCCKUX peaKLII/Iﬁ

13.2

13.3

13.4

u3ydeHHe crioco00B pa3feiIeHUs cMecel

NOJy4eHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u
M3YYEHHE €r0 CBOMCTB; MOJIy4YeHHE aMMHUaKa U U3yYeHHUE ero CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed
pPacTBOPEHHOIO BEILECTBA

13.5

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHka u
¢denondranenHa) A ONpeneNeHHUs] XapakTepa Cpelbl B PacTBOpax
KUCJIOT U IIea04en

13.6

HCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX  BEILECTB
Pa3JIMYHBIX KJIACCOB; U3YYECHHUE B3aMMOJCUCTBHS KHCIOT C METaJUIaMH,
OKCUZAMM  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMHM; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJIHOIO MeTajula JPYyrMM W3  pacTBOpa  COJH;
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHUIOB AaTIOMHHHS U
LIUHKA

13.7

pelIeHre IKCIePUMEHTAIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIC KJIacChI
HEOPraHUYECKHUX COCIMHEHMIN; «DNEeKTPOIUTUYECKAS
auccoruanusay, «BaxkHelmme HEMETaUIbl W HX COCOUHCHHSY,
«BaxkHeue MeTalIbl U UX COCAUHCHUS

13.8

14

XUMUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPU3HAKU
NPOTEKaHHUS PEaKIMii HOHHOTO OOMEHa; KAaueCTBEHHBIC pPEaKkIuu Ha
NPUCYTCTBYIOLIIME B BOJHBIX PacTBOpax MOHBI: XJOPHI-, OpOMUj-,
wonua-, cynbdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIl¥s, aTFOMHHHUS,
xenesa (2+) u xxenesa (3+), menu (2+), nuHKa

YMenue:

141

NpPEACTaBIATh Ppe3yabTaThl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JIOKa3aTeabCcTB, Tpa@uKOB M TaOMUI] W BBIABIATH SMIMPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBSI3U MEXKIy pPEalbHO HAOIII0JaeMBIMH XUMHUYECKUMHU
SAIBJICHUSAMMU U ITPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHUPC,
O0OBSICHATH IPUYUHBI MHOTOOOpa3Hsi BEIICCTB




HHEPEYEHbB 3JIEMEHTOB COIAEPXAHUSA, IIPOBEPAEMBIX HA OCHOBHOM
IroCYaIZAPCTBEHHOM 3K3AMEHE 110 XUMUHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11
1.2

Yucrtsie BemecTBa U cMecu. CocoObl pa3ziesnieHus: cMecei

ATOMBI U MOJICKYIJIBI. Xumudeckue 3JaeMEHTBEL. CHUMBOJIBI XUMHYECKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

1.4

1.5

Xumudeckas (opmyna. BajleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
CreneHp OKUCICHUSA

3aK0OH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHTECIbHAST aTOMHas Macca.
OTtHOCHUTENBHAS MOJICKYJIsIpHad Macca. MaccoBas J0JI4  XUMHUYECKOI'O
9JICMCHTA B COCIMHCHHUHA

KonunuectBo BemectBa. Monb. Momsipaast macca. MosisipHbIii 00bEM Ta3oB.
B3aumocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIeCTBA

1.6

du3nyecKknue U XUMHUYCCKHUE SIBJICHUSI. XMMHYISCKAs pcakuug nu eé IIpHU3HAKU.
3aKoH COXpaHCHHUA MaCChbl BCIICCTB. XUMHYECKHE YpaBHCHU

2.1

2.2

2.3

[Mepuonnveckuii 3akoH u [leproauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHrue aToMOB

Ilepnonnueckuit 3akoH. llepuoguyeckas cucreMa XMMHUYECKUX JJIEMEHTOB
JA.N. Menneneea. Ilepuonst u rpynnbl. U3ndeckuil CMbICI HOPSAKOBOIO
HOMEpa, HOMEPOB MEPUOJIa U TPYIIbI JIEMEHTA

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aTOMOB THepBbIX 20 XUMHMYECKMX 3JIEMEHTOB
IIepunonnueckoii cucremsl J1.M1. MeHnneneena

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX
TpEX NEPUOOB, KaJus, KaJIbLUS (paguyca aTOMOB,
ANEKTPOOTPHUIATEILHOCTH, METANIMYECKMX Y HEMETAJUIMYECKUX CBOICTB) U
UX COCQUHEHUH B COOTBETCTBHUM C TIOJIO)KCHHEM DJIEMEHTOB B
[lepnonnueckoil cHCTEME U CTPOCHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumudeckass cBa3b. KoBajeHTHas (MOJsipHAsT W HEMOJSIpHAsi) CBS3b.
DNEeKTPOOTPUIIATETFHOCTh ~ XUMHUYECKUX  dJIeMeHTOB. oOHHas  CBs3b.
Meraunueckas CBsi3b

3.2

Tunbel KpHUCTaNIMYECKUX pemeToK (aToMHas, WOHHAs, MeTaJuIndecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTALIINYECKON PEIETKN U BUIA
XUMUYECKOH CBSA3U

4.1

4.2

Baxwneiimue MNPpEACTAaBUTCIIMN HCOPIraHUYCCKUX BCHICCTB. Hemeramnsel u ux
COeIMHCHHS. MeTamibl U UX COCTUHCHUS

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3syromue: OCHOBHBIE, KHUCJIOTHBIE, amM(OTepHBIC) u
HecoJieoOpa3yrolye; OCHOBaHUM (LIENOYM M HEPacTBOPHMbBIE OCHOBAHMS);
KHUCIOT (KUCIIOpoJcoJepkaliie M OeCKUCIOpOJIHbIe, OJIHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJIel (CpeTHUX U KUCIIBIX)

Ou3nYecKue M XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOZIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHUS



4.3

Ouznyeckue U XMMUYECKHE CBOICTBA MPOCTHIX BEIECTB-METAIIOB: JUTHS,
HaTpusi,  Kajus, MarHus W Kaublus,  aJIOMHUHHS,  JKejesa.
DJIEKTPOXUMHUYECKUH Psijl HAIIPSHKEHU METaloB

4.4

4.5

®dusnyeckue W XUMHYCCKHE  CBOMCTBA  BOJOPOJHBIX  COCIUHCHHIMA
HEMETAIIJIOB: XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, aMMHUAKA

dusznuecKue U XUMHUYECKHE CBOMCTBA OKCHIOB HemeTtaiios: cepol (1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yraepoma(ll, 1V), xpemuus(lV).
[ToyrydeHne OKCHIOB HEMETAILIIOB

4.6

4.7

4.8

Xumudeckue cBoiictBa okcuaoB: MetarioB |IA-IIIA rpymm, muaka, meau(ll) u
xenesa(ll, 11). [TonyueHre OKCHIOB METAJIIIOB

XUMHUYECKHUE CBOMCTBA OCHOBaHWA W aM(OTEpHBIX THUIPOKCHIOB (Ha
puMepe TUIPOKCHUJIOB allFOMHUHUS, *Kele3a, uHKa). [lonyueHne ocHoBaHMi
1 aM(bOTEPHBIX TUIPOKCUIIOB

OO6mme XUMUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOU, PocdopHOil, KpEeMHUEBOH,
yroibHOH. OcoOble XMMHUYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOW CEPHOU U
a30THOM Kucnot. [lonyyenue Kkucimot

4.9

OO6mue xuMuYecKue cBOcTBa cpenHux coneil. [lomyuenue coseit

4.10

HOJ'Iy‘leHI/IC, CO6I/IpaHI/Ie, paciio3HaBaHHUC BOJAOpOAd, KHCIOpOda, aMMHAKa,
YIJICKUCIIOIO ra3a B na60paTopHH

411
4.12

5.1

5.2

[Tonyyenne ammuaka, CEpHOM W a30THOH KHCJIOT B MPOMBIILICHHOCTH.
OO01mue crocoOb! MOTYyYSHUS METAJUIOB

['eHeTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN
XUMUYECKUE PEAKIIUU

Knaccugukanus XuMUYeCKUX peaKIyii Mo pa3InYHbIM MPU3HAKAM: 110 YHCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUU BEIIECTB, IO TEIUIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTEIIEHEW OKHUCIICHHs] XUMHUYECKUX 2JIEMEHTOB

TennoBoit ekt XUMHUYECKOW peakIh, TePMOXUMUYECKUE YpPaBHEHHS.
OK30- U 3HIO0TEpMUYECKUE peakinuu. TepMOXUMUYECKHE YPABHEHHUS

5.3

5.4

OKHCINTENTEHOBOCCTAHOBUTEbHBIE peaxiuu. Oxucnurenu u
BocCTaHOBUTENH. [Ipouecchl OKHMCIEHUS U BOCCTAHOBJICHHS. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIIBHOM PeaKkIuu

Teopust ~ BIAEKTPOIUTHUYECKONM  JUCCOLUAIUU. Katnonbl, = aHUOHBIL.
DAEKTPOIUTHI U HEINEKTPONUTHI. CUIIbHBIE U C1a0ble ANeKTponuThl. CTeneHb
JUCCOIAIU

Peaxiiuu nonHoro ooMeHa. Y cioBusi MPOTEKaHUS PEAKIIMA MIOHHOTO OOMEHa,
MIOJIHBIE U COKPAILEHHBIE HOHHBIE YPAaBHEHUS PEAaKIUi

XUMUS U OKpy’Karolas cpeja

6.1

BemectBa u marepuanbl B IIOBCEIHEBHOM JKM3HU 4elnoBeka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XUMHUYECKHX PEaKIUi B JabopaTopuu U OBITY.
IIepBas moMoIb IPU XUMHUYECKHUX 05KOTaX U OTPABICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYyXKaromed cpeasl (KUCIOTHBIE IO,
3arpsi3HEHUE TOYBBI, BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBPAICHUS
[Ipenensnas nomyctumas koHuentpamus semiectB (IIJIK). Ponas xumuum B
pELICHUH HKOJOTHUECKUX NpobieM. YCuiIeHHe MapHUKOBOro 3¢¢exra,
paspylieHre 030HOBOI'O CJIOs




[Ipumenenue cepsl, a30Ta, Gocdopa, yriaepoaa, KpeMHUS U UX COSAUHEHUN B
OBITY, MEIWIIMHE, MPOMBIIIJICHHOCTH M CEILCKOM Xo3siicTBe. [IpumeHeHue

6.3 METa/UIOB M CIUIaBOB (CTajlb, YyryH, IOPATIOMUHHMA, OpoH3a) B OBITY U
MPOMBINUIEHHOCTH WX coeauHeHuid. [loHsTHE O KOppO3UMM METAIIIOB,
OCHOBHBIE CITIOCOOBI 3aLTUTHI UX OT KOPPO3UHU

[IpupoaHble MUCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(Th),

64 MPOAYKTHI MX NepepadoTKu (OEH3UH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
IlepBoHayasbHbIE MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHUSIX

6.5 yriepona (MeTaH, 3TaH, STWIEH, ALETWIEH, 3TaHOJ, DJIMLEPUH, YKCYCHas
kucinota). IloHATHe O OMOJOrMYECKM BaXKHBIX BEIECTBAX: XHUpax, Oeskax,
yIJIEBOJaX — U UX POJIM B KHU3HU YEJIOBEKA

7 Pacuérsr:

7.1 1o hopMysaMm XUMHUYECKUX COCTUHEHUH

7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPABHEHUSIM

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus: 8- kimacc: 0a30BBI YpOBEeHb: Y4eOHUK; 5-¢ wu3gaHue, nepepaboTaHHOE
INabpuensn O.C., OctpoymoB WN.I'., Cnaakos C.A. AxkunonepHoe o61ectBo «M3narenscTBo
«[IpocBemienue»

e Xumus: 9-i kijacc: 0a30BBIM ypOBEHb: YYEOHUK;, S5-¢ wW3JaHue, mepepaboTaHHOE
INabpuensu O.C., OctpoymoB U.I'., Cnaakxos C.A. AxkunoHepHoe o61mecTBo «/31aTenscTBO
«IIpocBenienue

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL
OEJEPAJIbBHASA PABOYASA [TPOI'PAMMA OCHOBHOI'O OBLIET'O
OBPA30OBAHIA. XUMUA (6a3oBbIi YPOBEHB) (st 89 KJIACCOB

00pa3oBaTeIbHBIX OpraHH3aIuii) https://edsoo.ru/wp-
content/uploads/2025/07/2025_ooo_frp_himiya 8-9 baza.pdf

NHOOPMAIMOHHO-METOJIMYECKOE I[MMCBMO
Ob OCOBEHHOCTAX ITPEIIOJABAHUA VYYEBHOI'O IIPEJIMETA «XWUMUWUSA»
B 2025/2026 YUEBHOM rogy

Xumus. 8-9 kiaccwl. bazoBblii ypoBeHb. MeToguueckue peKOMEHIAIMH K yuyeOHHKaM
I'a6puensna O.C., OctpoymoBa WN.I'., Cnagkosa C.A.

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBl MU PECYPCbl CETH
MUHTEPHET

Ennnoe coJiepKaHue o01ero o0Opa3oBaHus https://edsoo.ru/
LHOC "Most mkosa" https://myschool.edu.ru/
http://www.ege.edu.ru

http://school-collection.edu.ru/

http://www.fipi.ru

http://www.xumuk.ru/

http://www.openclass.ru/

http://ru.wikipedia.org/wiki/

http://www.chemnet.ru T'azera «Xumus» u caiit ans yuutens «S1 uay Ha ypoK XUMHN»



http://him.1september.ru Exunas xomtekuuss [IOP: Ilpenmernas koyiekius «XuUMHs
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCIICPUMEHTHI:
XUMUSL. Komnekmus Poccwiickoro 0011e00pa30BaTEIHLHOTO nopraia
http://experiment.edu.ru AJIXUMUK: cair JLIO. AnukOepoBoi
http://www  alhimik.ru  Bcepoccuiickass — onummuana  IIKOJBHHKOB O  XHMHHU.
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