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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOrO 0OIIEero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBEe TpeOoBaHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepaibHONM paboueil MporpamMmbl
BOCTIMUTAHUS M C yUYETOM KOHIICTIIIMH MPETOAaBaHus yueOHOro MpeaMeTa « X MU
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit denepamnmm.

[IporpaMmma 1o XuMuM Na€T TMpeAcTaBlIeHHWE O LeNsIX, OOIIel cTpaTeruu
oOy4eHusI, BOCIMUTAHHUA W Pa3BUTUA OOYyYAIOMIMXCS CPEACTBAMH y4eOHOTO
npenMera, yCTaHaBIMBaeT  00s3aTeNbHOE peIMETHOE COJIepIKaHue,
MpeayCMaTpUBaeT pacIpeiesieHHe €ro Mo KiaccaM W CTPYKTYPUPOBaHHUE TIO
paszenaM M TeMaM MpPOTpaMMbl MO XHMHH, OIPEAENseT KOJIWYECTBEHHBIC H
KaueCTBEHHbIC XapaKTEePUCTUKH CoJIepKaHus, PEKOMEHTyEMYIO
NOCTIEAOBATEILHOCTh  U3YYEHHS XUMHUM € Y4YETOM  MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKH  y4eOHOro  mporecca, BO3PACTHBIX
0COOCHHOCTEH  00yd4arolmmxcs, OINpeAesseT BO3MOXKHOCTH IpeaMera s
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOM
OporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TaKkke TpeOoBaHUM K
pe3ylbTataM 00y4YeHHUs] XMMHUH Ha YPOBHE 1IEJIeH N3Y4eHUs TpeMeTa U OCHOBHBIX
BUJOB y4€OHO-IIO3HABATEIBHOW JEATEILHOCTH OOYYalolerocs IO OCBOEHHUIO
y4eOHOTO COZePIKaHMUS.

3HaHME XUMHUU CIYKUT OCHOBOM Il (OPMHUPOBAHHS MHUPOBO33PEHUS
oOydJaromerocs, ero MpeacTaBICHU O MaTepUATIbHOM €IUHCTBE MHUPa, BAXKHYIO
poiib UrparoT GopMUpYEeMble XUMHUEH NpPEICTaBICHHUS O B3aUMOIPEBPAILIECHUSIX
SHEPrUM U OO0 DBOJIIOIMH BEIIECTB B MPHUPOJC, O MyTSIX PEIICHUs TI00aTbHBIX
npo0JieM yCTOMYMBOIO DPAa3BUTHUSL UYEIOBEUECTBA — CHIPHEBOM, DHEPIETUUYECKOM,
MUIIEBOM M KOJIOTMYECKOI 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHHUS.

N3yuyenne xumnu:

CIOCOOCTBYET  peayim3alliil  BO3MOXXHOCTEH  JUIi  CaMOpPa3BUTHS U
dbopMHUpOBaHUSI KYJIBTYPBI IUYHOCTH, €€ 0011 1 PYHKITMOHAIBHOM IPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
OoOy4YalolMuXCsi, HAaBBIKOB WX CaMOCTOSTENIbHOM  y4eOHOW  JeSTeNbHOCTH,
OKCIIEPUMEHTAIILHBIX M HCCIENOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KH3HU, TaK U B MPOPECCUOHATBLHON IEATEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsSI/Ia HAa €MHCTBO MPUPOABI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YYarOIINXCS;



crocoOCTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
o0pa3oBaHKe 00yYarOIMNXCS.

JlaHHbIe HampaBjieHHUS B OOYYCHHUH XHMHH OOECIIEUYMBAIOTCS CHEIH(pUKOMN
cojiep>kaHusl  y4eOHOro  MpeIMeTa, KOTOPbIA  SIBJISIETCA  MEJarorM4ecKu
aJanTUPOBAHHBIM OTpPAKEHUEM 0a30BOM HAYKU XMMHUHU HA ONpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00IIIer0o 00pa30BaHMsl OPHEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TOHSITHH XUMHH, OCHOB
HEOPTaHWYECKOW XUMHUHU M HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TTOHITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepskaHusi MporpaMMbl MO XUMHH C(HOpMHUpOBaHAa HA OCHOBE
CUCTEMHOr0 Mmoaxoja K €€ uzyueHuto. CoaepKaHHE CKJIAJbIBAETCS W3 CHUCTEMBbI
MOHATHI O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMUYECKOM
peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO0 MPUHIUITY
MOCJIEA0BATEILHOTO Pa3BUTHA 3HAHUI HA OCHOBE TEOPETHUYECKHUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /[. 1. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XHMUU;

— YYE€HUS O CTPOCHUHU aTOMA U XUMUYECKOW CBSI3H;

— TMPEACTaBICHUNH 00 DIIEKTPOJMTUYECKOW JIUCCOLMAIMA BEIIECTB B
pacTBOpax.

Teoperudeckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIMPHUYECKU
MOJTYYEHHBIX M OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCIEI0BATEIIHBHO OT OHOTO
YPOBHSI K JAPYrOMYy, BBINOJHAS (YHKIIMA OOBSICHEHHUS W TPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS W IOJTyYCHHS
M3Yy4aeMbIX BEIIIECTB.

OcBoeHue mOporpaMmbl MO XUMHUHU  CIHOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEACTABICHUA O XMMUYECKOM COCTABIIAIOIIECH HAYYHOM KapTUHBI MUpPA B JIOTHUKE
e€ CHUCTEeMHOW TMPHUPOABI, IIECHHOCTHOTO OTHOIICHHWS K HAy4YHOMY 3HAHUIO H
METOJlaM TO3HaHusl B Hayke. M3yyeHune XUMUU TPOUCXOJIUT C MPUBICHECHUEM
3HAHUWA W3 paHee M3YYCHHBIX YYEOHBIX MpeaMeToB: «OKpyXKalomuil Mupm»,
«buomnorus. 5-7 knacce» n «Pu3nKa. 7 KIacey.

[Ipy wW3ydYeHUM XUMHUU TPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKON HAyKW KaK 00JacTH COBPEMEHHOI'O0 €CT€CTBO3HAHUSA, MPAKTUYECKOU
JEATEIbHOCTH YeJIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amaua y4eOHOrO TpeaMeTa COCTOWT B (POPMHPOBAHUM CUCTEMBI XUMHUYECKHUX
3HAHUN — BaKHEUIMX (DAKTOB, MOHSATHUM, 3aKOHOB U TCOPETUUECKUX TOJIOKCHUM,
JOCTYIIHBIX 000OIIEHN MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HaHUS TIPH M3YYCHUU BEIICCTB U
XUMUYECKUX PEeakinid, B (JOPMUPOBAHUH M PA3BUTUHU MMO3HABATEIHHBIX YMEHUN U
WX TPUMCHCHHH B YYCOHO-TIO3HABATEIPHOM U Yy4eOHO-HCCIICIOBATEIbCKOM
JeSITeIbHOCTH, OCBOCHUHW TMpaBWJI O€30MacHOTO OOpalleHHs ¢ BEHIECTBAMH B
MMOBCETHEBHOW KU3HM.

[Ipu M3yueHnn XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaKHOE
3HAUYCHHE MPUOOPETH TaKKe 1eJH, KaK:

— (opMupoBaHWE HWHTCIUICKTYaJIbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHHYECTBY, CAMOCTOSTEIHPHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOH aIaNTHPOBATHCH K OBICTPO MEHSIOIIUMCS YCIIOBUSM JKA3HU;

—  HampaBJICHHOCTh OOYYCHHS Ha  CHCTEMaTH4YeCKoe IMpHOOIICHHE
o0yJaronuxcsi K CaMOCTOSITEIbHOM ITO3HABATEIILHOU JACSTEIBbHOCTH, HAYyYHBIM
METOJIaM TIO3HAHUA, (POPMHUPYIONIUM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrieueHne yCIoBUH, CIIOCOOCTBYIONMINUX MPUOOPETCHHUIO 00 YJAFOIITIMHUCS
OmbITa Pa3HOOOpPA3HOM NEATETLHOCTH, MO3HAHUS W CaMOTO3HAHHUSA, KIIFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIINH), MMCIOIIMX YHHUBEPCAJTbHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB JIEATEILHOCTH;

— dopmupoBanue o00meH (QYHKIIMOHAIBHOW ¥ E€CTECTBEHHO-HAyIHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSCHATH M OLICHUBATh SIBJICHUS
OKPY’KaIOIIIET0 MHUpPa, WCIOJb3ys 3HAHUS WM OIBIT, MOJYYCHHBIC MPH H3yUYEHUU
XUMUH, TPUMEHATh WX TPH peImIeHHH MpoOJieM B IOBCEJIHCBHOW JKHM3HU U
TPYZILOBOU JIEATENBHOCTH;

— (¢dopmupoBaHHue Yy OOydYalOIMXCS TI'yMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUs IICHHOCTH XUMHUYECKUX 3HAHWH JUIsI BBIPAOOTKH JKOJOTHYECKU
11eJIeCO00pa3HOr0 TMOBEACHUA B OBITY W TPYJOBOM JIEATEIBHOCTH B IEJISIX
COXpaHEHHs CBOETO 37I0POBbS M OKPYKAIOIIEH IPUPOTHON CPEIBI;

— pa3BHTHE MOTHBAIMA K OOYYCHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO H
CaMOBOCIIUTAHHUIO HA OCHOBE YCBOCHHS  OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY NpO(WIIS W HANPaBICHHOCTH JadbHEUIIETO
o0y4eHus.

OOmiee YWCIO 4YacoB, OTBEACHHBIX IS M3YyUYCHHS XHMHHM Ha YpPOBHE
OCHOBHOTO 0011ero oOpa3oBanms, cocTaBiseT 136 gacoB: B 8 kiracce — 68 gacoB (2
yaca B HeJlell0), B 9 kitacce — 68 yacoB (2 yaca B HEZCIIO).



COAEP)KAHUE OBYYEHUA

8 KJIIACC

IlepBoHayaJbHbIE XUMHYECKHE MIOHATHS

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4YEIIOBEKA. XUMUS B CUCTEME HAyK.
Tena wm BemiecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BeniecTB. [loHsTHE O MeTOaaX IMO3HAHUS B XMMUM. YHCTHIE BEIIECTBA M CMECH.
CniocoObI pa3iesIeHus] CMECei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKUE 3JIEMEHThl. CHMBOJBI XUMHYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuyeckass (popmysa. BajaeHTHOCTP aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKOH TOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAs aTOMHas Macca.
OtHocuTenbHass MOJIEKYJIsIpHasi Macca. MaccoBast JOJIsi XUMUYECKOTO 3JIEMEHTA B
COCIUHCHUH.

KommnuectBo BemecrBa. Monbs. MossipHas macca. B3auMOCBs3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHMI[ BemecTBa. Pacuérel mo dopmymnam
XUMHYECKUX COCAUHCHUM.

DOU3NYECKNE U XUMUUYECKUE SBIICHUS. XUMHUYECKasi PEaKUs U €€ MPU3HAKH.
3aK0H COXpaHEHHUS MacChl BEIIECTB. XuUMHUYeckue ypaBHeHus. Kmaccudukarms
XUMHUUYECKUX Peakiuil (CoOeAMHEHUsI, Pa3I0KEeHUS, 3aMeIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMUMHYECKOW MOCYJ0H, MpaBuiaMu pabOThl B Ja0OpaTOpuu U
npuéMamu oOpaleHus ¢ J1abopaTOpHBIM 00OPYAOBAHUEM, U3YUYCHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB 0Opa3IllOB HEOPraHWYECKWX BEIIECTB, HAOIIOACHUE
dbuznyeckux (MUIaBJIC€HUE BOCKA, TasHUE JibJla, pAacCTUpPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJICHCAIIMS BOJABI) M XMUMHUYCCKUX (TOPEHHE CBEYH, MPOKAJIUBAHUC
MEJIHOW MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOMN) SABJICHUM, HAOIIOICHUE U
OTMCaHWE TPHU3HAKOB IMPOTEKAHUS XHMHYECKHX pEaKIuil (pa3jiokeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUJIOM Oapuisi, pa3ioKeHUE THUAPOKCU]IA
menu (I1) mpu HarpeBaHum, B3auMo/IciCTBHE jKese3a ¢ pactBopoM cosin meau (1),
U3Y4YEHHUE CIIOCOOOB pas/elieHHs CMeECEil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIApUBAHUE, TUCTWLIALMS, XpoMaTorpadus, MPoOBEICHUE OYUCTKA MOBAPEHHOU
comy, HaOMIOJIEHWE W  ONUCAaHWE  Pe3yJbTaTOB  TPOBEICHHUSI  OIMBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMSI MacChl, CO3/IaHUE MOJEIEH MOJEKYII
(ILIApOCTEPKHEBBIX ).

Ba:xkHeiinue npeacraBuTe/ M HEOPraHMYECKMX BeIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopog — 3JIEMEHT U MPOCTOE
BelecTBO. HaxoskaeHuwe kuciaopoja B Tpupoje, (puznueckue M XUMUYECKHUE
cBoiictBa (peakiuu ropenus). Oxcuabl. [lpumenenue xkuciopoma. CrocoObl



MOJIyYEHUs KHUCIOpoJa B JadopaTopuM W MPOMBILUIEHHOCTH. Kpyrosopor
KHCIIopoa B mpupoje. O30H — aJuToTpoIHas MOIU(DUKAIMS KUCIOPOIa.

TenoBoit 3(hPeKkT XUMUYECKOW peakiuh, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- U HHIAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUe
BO3]lyXa, YCUICHUE NapHUKOBOTO 3 (peKTa, pa3pylIeHre 030HOBOTO CIOS.

Bomopon — snemMeHT W mpocroe BemecTBo. HaxoxkzaeHue Boaopoaa B
npupoae, (QUIMYECKHEe U XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI
nosrydyeHusi. KucioTel U coui.

Momnsipablit 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM yPaBHEHUSIM.

dusnyeckue CBOWCTBAa BOAbL. Boma kak pactBopurenb. PacTBopsl.
HacellieHHbIE ¥ HEHACBHILIEHHBIE PAaCTBOPBI. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBast 101 BellleCTBa B pacTBOpe. XUMUYECKHE CBOWCTBA BOJBI. OCHOBaHUS.
Ponp pacTBOpOB B mpHpoie U B JKU3HU 4YelIOBEKAa. KpyroBopoT BOJBI B IIPUPOJIE.
3arps3HeHue TpUpoIHbIX BOJ. OXpaHa U OUMCTKA HPUPOIHBIX BOJL.

Knaccudukauust Heoprannueckux coenuHennit. Oxcunbl. Kiaccudukanms
OKCHJIOB:  coJjieoOpasyromiue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIE) W
HecosieoOpazyromme. HomeHkiarypa oxcugoB. @Du3znyueckue M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyueHne okcuaos.

OcHoBanuda. Krnaccudukanus oOCHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHud. HoMenknarypa ocHoBaHui. DPU3WYECKME W XMUMHUYECKHE CBOWCTBA
ocHoBaHMM. [loyueHne OCHOBaHUH.

Kucnotel. Kinaccudpukanus xkucnor. Homenknarypa kuciaor. @usznueckue u
XMMHUYECKUE cBoucTBa KHCIOT. Psan aktuBHoctm meraiwioB H. H. bekerosa.
[TosmyyeHnue Kucmnor.

Comun. Homenknarypa coseil. @u3nyeckre U XMMUYECKHE CBOWCTBA COJIEH.
[Tomyuyenue conen.

I'eHeTnyecKkas CBA3b MEXKIY KJIACCAMH HEOPTraHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPENEIICHNUE COAEPKaHUs KUCIOPOIa B BO3AYyXe, IIOIyUYEHHUE,
coOupaHue, paclo3HaBaHUE M M3YYEHUE CBOWCTB KHCIOPOJa, HaOII0JICHUE
B3aMMOJICUCTBUSA BEHIECTB C KHCIOPOJAOM U YCJIOBUSA BO3HUKHOBEHUS H
MpeKpauieHus: ropeHus (moxapa), O3HAaKOMIIEHHE C 00pa3suaMu OKCHJIOB U
OMHMCaHUE WX CBOWCTB, MOJy4YeHHE, cOoOMpaHWe, pAClO3HABAHHE W HW3Yy4YCHUE
CBOMCTB Bojiopoja (ropeHue), B3auMojciicTBue Boaopoaa ¢ okcuaoMm menu (1)
(BO3MOKHO HCIIOJIb30BAaHHUE BHUACOMATEPHATIOB), HAOIIOICHUE O0pa3IOB BEIICCTB
KOJMYECTBOM | MOJb, HUCCIIEIOBaHHE OCOOEHHOCTEH pPACTBOPEHHSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C  OINPEAEIEHHOU
MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C METaJIIAMHU
(HatpueM ®  KajgbuueMm) (BO3MOXHO  HCHOJIb30BAHHE  BHUACOMATEPHUAIIOB),



uccieoBaHUE 00pa3loB HEOPraHWYECKHX BEIIECTB Pa3jUYHBIX  KJIACCOB,
Ha0JII0/IEHNE U3MEHEHUS OKPAaCKU MHAMKATOPOB B PACTBOpaxX KHUCIOT W IIEIOYEH,
u3yuyeHue B3aumojnenctBus okcuga meau (ll) ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METajUlaMH, pEaKUuid HEUTpan3aluy, MOJYyYEHHE HEPAaCTBOPUMBIX
OCHOBAHHM, BBITECHEHUE OJHOIO METaJla IPYIMM M3 pacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIBHBIX 33Jady N0 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COCIMHEHUI.

HHepuoanyeckuit 3axkoH u Ilepuoaumyeckas cucTeMa XUMHYECKHUX
yremenToB JI. U. MenaeneeBa. Ctpoenne aTroMoB. XuUMHUYECKasi CBA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PeaKIUN

[lepBbie MOMBITKK KiacCU(pUKAIMU XUMHUYECKUX dyieMeHTOB. [loHsitue o
IpyIIIax CXOAHBIX JJIEMEHTOB (IIEJIOYHBIE W IIEJIIOYHO3EMEIbHBIE METAILIBL,
raJIor€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yrOT aM(POTEPHBIE OKCUIbI
Y TUJIPOKCH/IBI.

[Iepuoanueckuii 3akoH. Ilepuoanueckas cucrema XMUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KopoTkomepwomnas ©  JUIMHHONEpHOAHAS  (hOPMBI
ITepnoanyeckon cucrembl xuMmuueckux dneMeHToB JI. M. Menneneesa. [lepuoast
u rpynnbl. PU3NYECKUN CMBICH IOPSIKOBOIO HOMEpPA, HOMEPOB IEpUOAA U
IPYIIIBI 3JIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  O000JOYEK aToMOB IMepBbIX 20 XMMHYECKUX DJIEMEHTOB
ITepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA MO ero noyiokenuto B [lepuonnueckon cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METANIMYECKUX U HEMETANIMYECKUX CBOMCTB M0 TPyIIIaM U MEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u [leproauueckoi CHCTEMbI XUMUYECKUX
DJIEMEHTOB JUI pa3BUTUSA Hayku W mnpaktuku. Jl. M. MenneneeB — yd€HbIA H
rpaXJIaHUH.

Xnumuueckass cBsA3b. KoBajeHTHas (HOJspHAas MW HENOJISIPHAsi) CBA3b.
DJIEKTPOOTPULIATEIIBHOCTh XUMHUYECKUX JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucieHHs.  OKHUCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEaKLUU.
IIpouecchl OKUCIEHUS U BOCCTAaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepuMenm.

u3ydyeHue oOpasloB BEHIECTB METAUIOB U HEMETAJJIOB, B3aUMOJCHCTBHE
TMAPOKCHJIa [IMHKA C pacTBOpaMU KHUCJIOT W IIEJIOYEH, IMPOBEIAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  pEAKLU
(ropeHue, peakiu pa3ioKeHNs, COCAUHEHU).

Meosicnpeomemmnie ceasu



Peanuzanus mexnpeaMETHBIX CBA3€M OpU W3YYCHUHU XHUMUU B 8 Kiacce
OCYIIECTBIISICTCSA Yepe3 UCIOJIb30BAaHWE KaK OOIMX €CTeCTBEHHO-HAyUYHBIX
TOHSITUM, TaK U TOHSTUU, SIBJISIOMINXCS CUCTEMHBIMU JJISI OTAECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mue ecTecTBEHHO-HAYYHBIC MOHSTHUS: Hay4YHbIN (hakT, TUIOTE3a, TEOpus,
3aKOH, aHaliW3, CHHTE3, KiaccuduKanusa, TM[epUOJUIHOCTb, HAOII0ICHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

dusznka: marepusi, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKJIHI,
W30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, BJIEKTPUUYECKUN 3apsiji, BEUIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHHME BEIIECTBA, a3, (PU3WUYCCKUE BEIWYWHBI, ¢IUHUIIBI
U3MEpPEHUs, KOCMOC, TUIaHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: ¢porocunres, npixanue, orocdepa.

I'eorpadusi: armocdepa, rumpochepa, MHUHEpATIBI, TOPHBIE TOPO/IHI,
TMIOJIE3HBIE UCKOIAEMBIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKkuusi

[Tepunonnueckuii 3akoH. [lepuoauueckast cucteMa XUMHYECKUX IEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB
XMMHWYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOAOB, Kalusl, KaldblHUs HU UX
COCIMHEHU B COOTBETCTBHMHU C IIOJIO)KEHUEM DJJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOEHHUEM HX aTOMOB.

CtpoeHue BeniecTBa: BHUJBl XMMHYECKOW CBSI3U. THUIIBI KPUCTATIIAYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOW PEIIETKU U
BHUJa XMMHUYECKOM CBSI3U.

Knaccudukamnuss 1 HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Ppa3JIUYHBIM KjaccaM HEOPraHUYEeCKHUX
COEIMHEHN, TCHETUYECKAS CBSI3b HEOPTaHMYECKUX BEIIECTB.

Kinaccudukanms XuMUUeCKUX peakiuii Mo pa3IudHbIM IIprU3HaKaM (110 YUCTy
M COCTaBYy YYACTBYIOIIMX B pEAKIMU BEIIECTB, MO TEIIOBOMY 3¢ dexTy, mo
U3MEHCHHIO CTEIMECHEH OKHUCJICHUS XHMHYECKHUX AJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYaCTHIO KaTaJInu3aTopa). DK30- U SHIOTEPMHUYECKHE PEAKIUH, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[Tonatue o ckopocTH XMMHUYeCcKoW peakiuu. IloHsarme 00 oOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHsATHe 0 TOMOreHHBIX M IeTepOTeHHBIX
peakuusx. [lonsitue o karanuse. [loHsTHE 0 XMMUYECKOM paBHOBECHU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XMMHUUYECKOW PEaKIMU U IOJIOKEHUE XHMHUUYECKOTO
PaBHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIC ~ PEAKIIUM,  DJCKTPOHHBIM  OajlaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBLHOU peaKunm. CocraBnenue YPaBHEHHU M



OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMA C  HUCHOJIb30BAHUEM  METOJa
3JICKTPOHHOTO OajlaHca.

Teopus PNEKTPOIUTUYECKON AUCCOUUALMHU. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M JUCCOLMAIMMA BEUIECTB C PA3JIUYHBIMUA BUIAMHU
XuMu4eckou cBs3u. Crenenb nuccouranuy. CUIbHBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakumm noHHoro oOMeHa. Y caoBUs MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa,
IOJIHBIE M COKpallEHHbIE HOHHBIE YpaBHEHUs peakuuid. CBOWCTBAa KHUCIOT,
OCHOBaHMN M COJIGM B CBETE€ MPEJACTABICHUM 00 AJIEKTPOJUTUYECKON
nuccormanuu. KauectBeHHble peakiiud Ha MOHBL. [[oHSATHE O THApPONU3E CONEH.

Xumuueckuii IKCHepuUMenm

O3HAKOMJIEHHE C MOJEIAMHU KPUCTALIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HeMeTauioB (Tpadura u amMasa), CIOXKHBIX BEIIECTB
(xopuja HaTpusi), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON peakinu
OT BO3ACHCTBUSA pPa3IWYHBIX (DAKTOPOB, HCCIEAOBAHUE DIIEKTPOIPOBOJTHOCTH
pPacTBOPOB BEIIECTB, IMPOLECCAa JAMCCOLMALMM KHUCIOT, IIEJI0YEd H  COJIEN
(BO3MOXKHO  HMCIOJIb30BAaHHWE BHUACO MaTEpHaAlOB), TMPOBEJICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ TMPU3HAKW  MOPOTEKaHUs  peakluil  HMOHHOTO  OOMeHa
(oOpazoBanue oOcajaKa, BBIJIECICHHE Ta3a, oO0pa3oBaHHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBI  OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKLINN
(ropeHue, peakiuu pas3ioKeHUs, COSAUHEHHs), PAacClo3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOLIPKO KA4YECTBEHHBIX pPEaKUUMd Ha HOHBL, PpCEIICHUE
AKCIEPUMEHTAIBHBIX 3a/a4.

HemeraJibl M UX COeITUHEHUS

OO6miass xapakTepucThka TrajoreHoB. (OCOOCHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTeneHu okucienus. CtpoeHne u (PpU3M4UecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHYECKHE CBOWCTBA Ha TMpUMEpPE  XJopa
(B3aMMOJEHCTBHE C MeETaUlaMH, HEMETaUIaMM, Liesno4amu). XJIOPOBOIOPO/.
ConsiHas KHMCIIOTAa, XMMHYECKHE CBOMCTBA, MOJyY€HUE, NMpUMEHEHHue. JleiicTBue
XJopa ¥ XJOPOBOAOPOJA HA OPraHW3M YeEJNOBeKa. BakHeWIIne XJIOpHUABI U UX
HaX0XJICHUE B IPUPOJE.

O6mrast xapaktepuctuka 371eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHMUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3NUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPhl. AJIIOTPOTTHBIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUECKUE cBoMcTBa cepbl. CepoBOAOpPOA, CTpoeHUe, PU3NUECKUe U
XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kuciotra, ¢GU3MYECKHE W XUMHYECKHME CBOWCTBAa (00mME Kak
OpeICTaBUTENs Klacca KHUCIOT M crhenuduueckue). XUMHUECKHE PEeaKIHH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOcO0a TMOJIyYeHUs CEPHOM KUCIOTHI.
[Ipumenenne cepHoi KUca0Thl. COJIM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIIUs Ha



cynbdar-uon. Haxoxnenue cepbl u €€ COCNMHEHUU B TpHUpPojae. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHUS.

O6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEIIEHH OKUCICHHs. A30T, pacCIpOCTpPaHEHHE B MPHUPOJE,
dusznueckue u XuMudeckue cpoiictra. KpyroBopot asora B nmpupoje. AMMUaK, ero
dusnyecKrue U XUMUYECKUE CBONCTBA, oJyueHue u npumeHenue. Coin aMMOHUS,
X QU3NYCCKUE U XMMHUYECKIE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ ToJydeHue, (Ppu3nyeckue U XUMHUYECKHE
cBoiicTBa (OOmIME Kak MpeACTaBUTENS Kiacca KHCIOT U CHeHUpUUYECKUE).
Hcrnonb30BaHre HUTPATOB M COJEH aMMOHHMS B Ka4yeCTBE MHUHEPAIBbHBIX
ynoOpeHnid. XUMHUYECKOE 3arpsi3HeHNE OKPY>Kalollel cpeibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIC JOXIM, 3arpsi3HEHHWE BO3AyXa, MOYBBI U BoJoEMOB). Docdop,
ajutoTponHble Moaudukanun (pocdopa, PuznUeckne W XUMHUYECKHE CBOMCTBA.
Oxkcup dhochopa (V) u pochopnas kuciora, GU3nYEeCKre U XUMUUECKUE CBOMCTBA,
nonydenue. Mcrnonas3oBanne GpocharoB B KaueCTBE MUHEPABHBIX YA0OPCHUH.

Ob6mias xapakrepuctuka 37eMeHTOB IV A-rpymmbl. OcOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTE€pHbIE  CTENEHM  OKHUCICHUs.  YIJIepoid,  aUIOTPOIHbIE
Moau(UKAIMK, PACHPOCTPAHEHHE B TpHpoAe, (U3MYECKHE W XHMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. OKcuapl yriaepoaa, ux
dusndeckue MW XMMHYECKHE CBOWCTBA, JCHCTBHE HAa JKHUBBIC OPTaHU3MBEI,
NOJTydYeHUE M MPUMEHEHHUE. DKOJIOTMYECKHUE TPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r100aJBPHOTO TOTEIUICHHUS KIWMaTa, MapHUKOBBIN
¢ dekT. YroapHas KUCIOTa U €€ COJIM, NX (PU3MYECKHE U XMMHYECKUE CBOMCTBA,
noiydeHue u TpuMmeHeHune. KauyecTBeHHass peakmus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MMPOMBIIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHaUaNbHBIE MMOHATHS 00 OPraHMYECKHUX BEIECTBAX KaK O COCTUHEHUSX
yriepona (MeTaH, 3TaH, dTUJICH, alleTHUIICH, 3TaHOJ, TTUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble WMCTOYHUKU YIIAEBOAOPOJOB (Yyroib, NPUPOIHBIA Tra3, HEQPTH),
MPOAYKTH HMX TiepepaboTKu (OCH3WH), MX POJb B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTHEe 0 OMONOTUYECKU BaXXHBIX BEIIECTBAX: XKUPAX, OCJKaX, YriieBoAax — U UX
poli B KM3HM 4YeJNOBEeKa. MarepualbHOEe €AMHCTBO OPTaHUYECKUX W
HEOPTaHMYECKUX COCIMHEHUH.

Kpemuuii, ero ¢usnyeckue W XHUMHYCCKHE CBOWMCTBA, TMOJy4YCHHUE U
npumenenue. CoenuHeHus KpeMHus B mpupoje. OOmme mnpeacTtaBieHus 00
okcusie kpemuus (1V) u kpemaueBor kucinore. CUIUKaThl, UX UCIOJIb30BaHUE B
OBITy, B MPOMBINUICHHOCTH. BaxHelmme cTpouTeabHble MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiieMbl 0€30MacHOro MCHOJb30BaHUs
CTPOUTEIIBHBIX MAaTEPHUATIOB B TOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3lioB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHUE KaYE€CTBEHHBIX PEAKIMil Ha XJIOPU-UOHBI U HAOIIOJICHUE MTPU3HAKOB
WX TPOTEKaHUs, OMBITHI, OTpaKaIIHe (PU3NUECKUE W XUMUYECKHE CBOMCTBa
rajlor€HOB M MX COEJAWMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPHUATIOB),
O3HAaKOMJIEHHE C o0pasnamMud XJOpPUAOB (TaJOTCHUIOB), O3HAKOMIICHHE C
oOpazuamMu  ceppl W €€  COEAUHEHMSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOICHHE TIpoIiecca OOyrIMBaHUS caxapa Mo JACHCTBUEM
KOHLUECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, MW3YYEHUE XHUMHUYECKUX CBOMCTB
pa30aBiIeHHON CepHON KHUCIIOTHI, TPOBEICHNE KAYECTBEHHOM peakinu Ha cyibdaT-
MOH M HAOJIOJICHHE TpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HUECKUMU
cBOMCcTBaMH a30Ta, ¢ochopa W HUX coeAMHEHUN (BO3ZMOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3llaMu a30THBIX U PoCchHOpPHBIX yAO0OpEeHUH, MOoJydeHue,
coOupaHue, paclio3HaBaHWE M U3YYCHHUE CBOWCTB aMMHaka, MPOBEJICHUE
Ka4eCTBEHHBIX PEAKIIMN HA MOH aMMOHHS U (ocdaT-uoH U M3yyeHUe MPU3HAKOB
X NPOTEKaHUs, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOHO UCIIOJIb30BaHHE BUJICOMATEPHUATIOB), V3YyUYCHHE MoJenen
KPUCTAJUTMYECKUX pemETOK anmasa, rpadura, QyiepeHa, 03HAKOMIICHHE C
IPOIIECCOM  ancoOpOIMM PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHUBOrasa, MojJydyeHue, coOrpaHue, pacrio3HaBaHUE U HU3yUYEHUE
CBOMCTB YTJEKHUCIIOTO Ta3a, MPOBEICHNE KAa4eCTBEHHBIX PEaklUii Ha KapOOHAT U
CUJIMKAT-UOHbl W W3YYCHHE TMPU3HAKOB UX TMPOTCKAHUSA, O3HAKOMIICHUE C
NPOAYKIIMEN CWIMKATHOW MPOMBIINUIEHHOCTH, PENIEHUE JKCIEPUMEHTAIBHBIX
3a71a4 110 TeMe «BaxkHeHIe HeMeTauIbl U UX COSIUHECHUSIY.

MeTaujibl M UX COeUHEHUSA

OO6mas xapakTepUCTUKA XMMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHHH
ux nonoxeHus B llepumommueckor cucreme xumuyeckux osnemeHros [l M.
MenpneneeBa u crpoeHust atToMOB. CTpoeHHE MeTauioB. MeTtaindeckasi CBsi3b U
METANINYECKass  KpUCTAUIMYECKas  pemeTKa.  DJIEKTPOXUMUYECKUH  psif
HanpspkeHud MetayuioB. Ousnueckue U XUMUYECKUE CBOWMCTBA MeTaiuioB. OO1ue
CrocoObl MOJydeHHus MeTaoB. [loHSATHE O KOPPO3MH METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CiuiaBel (CTaidb, YYTYH, NIOPATIOMUHUN,
OpoOH3a) U UX MIPUMEHECHHUE B OBITY M IPOMBIIIJICHHOCTH.

[Ilenounsie MeTaIbl: MOJIoXKeHUE B [lepuoguueckoid CUCTEME XMMHUUYECKHUX
snemeHToB J[. M. MeHnneneeBa, CTpOCHHE MX ATOMOB, HAaXOXJICHHE B MPUPOJE.
dusznyeckre 1 XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUIbl U



TUAPOKCUALI HATpusi W Kanus. [IpuMeHeHHe MEeNOYHbIX METaUIOB MU UX
COCIMHEHNM.

[[lenouyHo3eMenbHbIE METAJIBI MAarHUid W KajJdblM: TOJOXEHUE B
[lepuonnueckor cucreme xumudeckux sneMmeHToB 1. M. MenneneeBa, cTpoeHue
HX aTOMOB, HAXOXJI€HUE B IIpupoae. PU3NUeCKre U XUMUYECKUE CBOMCTBA MarHus
u Kanbuud. Baxueilmne coeguHeHHs Kaiblus (OKCUI, THUAPOKCHUI, COJIM).
JXKécTKoCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

AmromuHuMiL: ionoxkenue B [leproanueckoil cucteMe XuMUYECKUX JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aToma, HaxoKJAeHUE B mpupoxae. dusznueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(POTEpHBIE CBONCTBA OKCHJA U THIPOKCHIA
ATIOMUHMUSL.

Kenezo: nmomoxenue B [lepnoanyeckon cucteMme XuMHUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpoeHHWE aToMa, HAXOXAEHUE B Mpupoje. Puznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUABI U coiu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCHEPUMEHm '

O3HAaKOMJIEHHE C oOpa3liaMy METAJIOB M CIUIaBOB, MX (HU3NYECKUMU
CBOWMCTBaMH, H3YyYEHUE  PE3YyJbTATOB  KOPPO3HUM  METAUIOB  (BO3MOKHO
WCIIOJB30BAHUE BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJEWUCTBUS OKCHJIA
KaJIblIMsl M HATpUsi C BOJOM (BO3MOXXHO HCIIOJb30BAHUE BHIEOMATEPUATIOB),
WCCIIEIOBAHUE CBOWCTB JKECTKOM BOJIbI, MPOIECCAa TOPEHUS JKEJIe3a B KUCIOPOJE
(BO3BMOXKHO  MCIIOJIb30BaHHE  BHJEOMATEpUANIOB), TPU3HAKOB  IPOTEKAHMS
KQUECTBEHHBIX PEAaKIUM HA MOHBI: MArHUs, KaJblUs, aJTIOMUAHMS, [IMHKA, JKEJIE3a
(11 u xene3a (I11), mequ (I1), HaGMIOIEHIE W ONTUCAHKE TIPOIICCCOB OKPAIIMBAHUS
IJIaMEHHM HWOHAMM HaTpus, Kaluid W Kaiblus (BO3MOXXHO UCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIEA0BaHUE aM(DOTEPHBIX CBOMCTB THIPOKCHJIA AITFOMUHUS
Y TUJIPOKCHU/IA [IUHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxkHenme
METAJUIbl U UX COEAUHECHUS.

XuMuA 4 OKPY:KaWIas cpeaa

BemecrBa u Marepuasibl B MOBCEIHEBHOM >KU3HU 4YelOBeKa. be3omacHoe
WCIIOJIb30BAaHNUE BEIIECTB U XMMHUYECKUX peakiuil B ObITy. [lepBas momoris mnpu
XAMHUYECKUX 0KOTaX U OTPABICHUSX.

XYUMHUECKOE 3arps3HEHUE OKpyKaroled cpeabl (mpeneibHasi JO0MyCcCTUMAast
KOHIIeHTpanus Beniects, nainee — [1/IK). Poib xumMum B pernieHnu 3K0JI0rHYeCKUX
pooJIeM.

Xumuueckui IKCnepumenm:

H3ydeHne 00pas3IoB MaTepUaloB (CTEKJIO, CIUIaBhl METAJJIOB, MOJUMEpPHBIE
MaTepHuabl).

Meostcnpeomemmnuwie ceasu



Peanuzanuss MeXnpeaMeTHBIX CBSI3€M NMpU HU3yYEeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISICTCSA Yepe3 UCIOJIb30BAaHWE KaK OOIMX €CTeCTBEHHO-HAyUYHBIX
MOHATHH, TaK ¥ TOHSATUM, SIBJSIOIIUXCS CUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIC TMOHSTHUS: HAay4dHbIH (hakT, TUIOTE3a, 3aKOH,
TEOpUsi, aHalu3, CHUHTE3, KIacCUPUKALMs, TMEPUOJUIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJCNb, SBJICHUE, MNaPHUKOBBIM
3 deKT, TEXHOJIOT S, MaTepUAIbI.

®dusuka: Marepusi, aTroM, DOJEKTPOH, MIPOTOH, HEUTPOH, HWOH, HYKIIHI,
W30TOIBI, PaJUOAKTUBHOCTh, MOJICKYJa, JJICKTPUUYSCKUN 3apsij, MNPOBOJIHHKH,
NOJIYIPOBOJITHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PaCTBOP, pACTBOPUMOCTb, KPUCTAJUTMYECKAS
pemeéTka, CIulaBbl, (PU3UYECKUE BEIUYUHBI, CAUHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/bI, COJHIIE.

buonorusi: porocunTes, npixanue, O6mocdepa, PKOCHUCTEMA, MUHEPAIbHBIC
yAOOpEeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadusi: armocdepa, rumpochepa, MHUHEpAIbl, TOPHBIE TOPO/IHI,
MOJIE3HBIE HCKOMIA€MBbIE, TOIJIMBO, BOAHBIC PECYPCHI.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3YJIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JIOCTHraloTcd B XoA€ OOy4eHHMS XUMHH B €IUHCTBE Y4eOHOH u
BOCTIMTATEILHON JESITEIILHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU I[EHHOCTSIMH, MPUHSATHIMU B
oOmiecTBe NpaBWJIaMd U HOPMAaMH TIOBEJEHUS U CIIOCOOCTBYIOT IIpolieccaM
CaMOIIO3HaHHUS, CAMOPA3BUTHS U COLUAIHM3AIUU O0YUYaIOIUXCSl.

JIMYHOCTHBIE  pPE3yJbTaThl  OTPaXAIOT  TOTOBHOCTH  OOYYaromuXxcs
PYKOBOJCTBOBATbCSl CHUCTEMOH IO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAaUUNd WU
paciIupeHue OIbITa JesTEIHLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOT0 BOCTIUTAHMA

IIEHHOCTHOTO OTHOIIICHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAYYHOMY HACJICIMIO0, TOHUMAaHUS 3HAYEHUS XUMHYECKOW HAyKH B IKU3HU
COBPEMEHHOT0 O00IIeCTBa, CIIOCOOHOCTH BIAJIETh JIOCTOBEpHON MH(pOpManuen o
NEPEIOBBIX JIOCTH)KCHHUSAX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPOWMCTBE MUpPa U OOIIECTBA;

2) TPaKAaHCKOT0 BOCITUTAHNS:

NPEJICTAaBICHUSI O COLMAJIbHBIX HOPMax U TMPaBWIAX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HON,  y4eOHOMCCIIEeNOBAaTENbCKOW, TBOPUYECKOW W JAPYrHMX  BUJAX
JeSITEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JESATENIbHOCTH IMpHU
BBIMIOJTHEHUN Y4YEOHBIX, II03HABATEIbHBIX 3a]a4, BBIOJHEHUN XUMHYECKHX
AKCIIEPUMEHTOB, CO3/IJaHUU YUE€OHBIX MMPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
W B3aUMONOMOIIM B TIPOIECCE OTOM y4eOHON IEeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJEHUE M TIOCTYIKM CBOUX TOBapHUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS

MHUPOBO33PEHUYECKUE TPEJCTABICHHUSI O BEIIECTBE M XUMHUYECKOW pEeaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIOIINE
OCHOBY ISl TIOHUMaHUSI CYITHOCTH HAyYHOM KapTHUHBI MUpa, MPEACTaBlIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS TPUPOJIBI, B3aUMOCBS3SIX YEIIOBEKa C
MIPUPOJHOU CPENION, O POJIM XUMUHU B TO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HANIPABJICHHBIC HA IMOJYYCHHE HOBBIX 3HAHHM IO
XUMHH, HEOOXOIUMBIC IJIs1 OOBSCHCHHS HAOJIOJACMBIX TPOIECCOB W SBJICHUH,
MO3HABATEIbHOW, MH(DOPMAIIMOHHON W YUTATENIbCKOW KYJIbTYpbl, B TOM YHUCIIE
HaBBIKOB CAMOCTOSITEIbHOM paboThl € Y4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JAUTEPATypO, JOCTYIHBIMU TEXHHUYECKHMMH CpPEICTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYYeHHMIO M TO03HAHWIO, JI0003HATENHLHOCTh, T'OTOBHOCTH U
CIOCOOHOCT, K caMOOOpa3OBaHHWIO, TMPOEKTHOH W  HCCIEI0BATEIbCKON
JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOyueHHUS B
JIaJIbHEHIIIEM

4) popMupoBaHHs KYJbTYPbI 3/10POBBSI:

OCO3HAHWE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCJIEACTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIUEK (YIOTPEOICHHS aaKOroJisd, HApKOTUKOB, KypEHUs),
HEOOXOJIUMOCTH  COOJIIOJCHUST TpaBui O€30MaCHOCTH TMpU  OOpalieHuu ¢
XMMHYECKHMHU BEIIeCTBAMHU B OBITY U pEaNbHON KU3HU;

5) Tpya0BOTO0 BOCTIMTAHMS:

WHTEpEC K MPAKTUYECKOMY M3YUEHUIO TPOPEeCcCHil U TpyAa pa3audHoOro poja,
yBaXEHHE K TPYAYy U pe3ylibTaTaM TPYIOBOW IESATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TMPHUMEHEHHUS TPEIAMETHBIX 3HAHUM 10 XUMHUH, OCO3HAHHBIA BBIOOP
WHANBUAYATHHONU TPAEKTOPUH MPOJIOIDKEHUSI 00pa30BaHMsl ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IMMOTPEOHOCTEH,
yCHenHoN mpodeccuoHaNIbHON IEATETHbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTH aJJalITUPOBATHCS B MPOGECCUOHATBHOM Cpelie;

6) 9KOJIOTHYEeCKOT0 BOCTTUTAHMS:

DKOJIOTHYECKH I1€JIECO00pa3HOe OTHONICHHE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHUS, MIOHUMAaHHUE IIEHHOCTU 3/I0POBOTO U
O6e3zonacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
¢u3nyecKkoMy M TCUXMYECKOMY 3/I0POBBIO, OCO3HAHWE ILIEHHOCTH COOJIOICHUS
IpaBuJI OE30MACHOTO MTOBEACHHSI PU pabOTE ¢ BEIIECTBAMU, a TAK)KE B CUTYAIHSIX,
YTPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHWS, MOJy4aeMble MPH U3YYEHUH XUMUH, IS
peleHns 3a1a4, CBI3aHHbIX C OKPYKAIOIIEH IPUPOJSHOU CPENOH, I TTOBBIICHUS
YPOBHSL  DKOJIOTUYECKON  KYJIbTYpBhI, OCO3HAHHUS TJIOOATBLHOTO  XapakTepa
AKOJIOTUYECKUX TPOOJIeM M MyTell MX pEIIeHUs MOCPEJACTBOM METOJ0B XHMHH,
HKOJIOTHUECKOT'O MBIIICHUSI, YMEHHSI PYKOBOACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM Y COLIMATBHOW MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATDBI

B cocraBe wmeTtampeaMETHBIX pE3YyJIbTATOB BBIACISAIOT 3HAYMMBIC IS
dbopMupOBaHUS MHPOBO33PECHHS OOIEHAy4YHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIIUI, TUIOTE3a, (HaKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax W TO3BOJISIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAay9YHOW KapTHHE MHpa, ¥ YHUBEpPCaJIbHbIC YueOHbIC NeHCTBHS (ITO3HABATEIHHBIC,
KOMMYHHUKATUBHBIC, PETYJIATUBHBIC), KOTOpbIE OOECMeYyuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIIbHOMY IUIAHUPOBAHHUIO M OCYIICCTBICHHUIO YICOHOM
NeSITeTbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJbHbIE YUeOHbIE JelCTBUSA

ba3oBble Jloruyeckue A1ecTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUICHHUS TIPU OCBOSHUU
3HAaHWI: PacKphIBaTh CMBICI XHMHUYCCKUX TOHATHH (BBIACIATH UX XapaKTEpPHBIC
NpU3HaKW, YCTAaHABIMBATh B3aWMOCBSI3b C JIPYTUMH TOHSATHUSMH), UCIOJIB30BATh
HOHATHS JIJI1 OOBSICHCHHS OTACIBHBIX ()aKTOB U SIBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEPUHU IS KJIAaCCU(DHUKAIMA XHUMHUYCCKHUX BCIICCTB M XUMHUYCCKHX PEaKIUH,
YCTaHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3yYCHHS,
CTPOUTH JIOTHYECKUE PaCCyXJICHHS (MHIAYKTUBHBIC, EAyKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE TIPUMCHATh B TIpollecce IO3HAHMS TMOHATHS (TIPEAMETHBIC U
MeTaIpeMETHBIC), CAMBOJINYECKHE (3HAKOBBIE) MOJIENIH, UCTIOJIb3yEeMbI€ B XUMHUH,
peoOpa3oBhIBATh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TTPEACTABICHUSI —
XUMHAYECKUHM 3HaK (CHMBOJI dJIeMEHTa), XUMHU4eckas (opMmyna U ypaBHEHHE
XUMUYECKON PEaklMi — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJCJIBbHBIX TMPEJCTABICHUN BBISIBIATH U XapaKTEPHU30BaTh CYIECTBEHHBIC
MPU3HAKU U3yYaeMbIX 0OBEKTOB — XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBS3H U
IPOTUBOPEYHS B U3yUaeMbIX MPOIECCaX U SBICHUSX.

Ba3oBble ucciienoBaTe/IbCKHeE 1eCTBHUA .

YMEHHE HWCTOJb30BaTh IMOCTABJIECHHBIE BOIMPOCHl B KAa4eCTBE WHCTPYMEHTA
MO3HAHHS, a TaKKe B KadeCTBE OCHOBBHI JUISI (OPMHPOBAHHS THIIOTE3BI TIO
IPOBEPKE MPABMIHHOCTH BBICKA3bIBAEMBIX CYXKIICHHI;

npuoOpeTeHre OMbITa 1O INIAHWPOBAHWIO, OpPraHMU3aIllMd M IPOBEICHUIO
VUCHHYECKHUX OKCIEPUMEHTOB, yMEHHE HaOmIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIIBHO TIPOTHO3UPOBATh €r0 Pe3yibTaT, (opMylInpoBaTh 000OIICHHS U
BBIBOJIBI IO pPE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJICIIaHHON paboTe.

Pabora ¢ nnopmanueii:

yMEHUE BBIOWpATh, AHAJU3MPOBATH W HWHTEPIPETHPOBATH WHQPOPMAIIHIO
Pa3IUYHBIX BUIOB U (POPM MpEACTABICHUS, MOJTYYAEMYIO U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOIYJISIpHAS  JINTepaTypa XHUMHYECKOTO COJEp)KaHHUsS, CIPABOYHBIC
nocoOus, pecypcbl HMHTepHETa), KPUTHUUECKH OIICHWBATh IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HHGOPMAIIUIO;



yMEHUE MPUMEHATHh Pa3JIMYHbIE METOJAbl U 3alpOChl MPHU MOUCKE U OTOOpE
nHGOPMALIMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JJIsi BBINOJIHEHUS
y4eOHBIX U MO3HABATENIbHBIX 337a4 ONPEIEeIEHHOTO TUIA, MPUOOPETEHHUE ONBITA B
o0JacTl HUCIOJIb30BaHUS  HMH(POPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHHE KYJIbTYPOU aKTUBHOI'O MCHOJb30BaHUS PA3JIMYHBIX MIOUCKOBBIX CUCTEM,
CaMOCTOSTEIIFHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeacTaBieHus WHGOPMAIUHA U
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMU CXEMaMH, JHharpaMMaMH,
apyrumu hopmamu rpa@uku U UX KOMOWHALUSIMU;

YMEHHE HCIONb30BaTh M aHAJIU3UpOBaTh B Mpolecce y4yeOHOHl W
UCCJIEIOBATENIbCKOM JIeATeIbHOCTH MH(OPMAIIMIO O BIUSAHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3fWCTBAa M TPAHCIOPTAa HAa COCTOSIHUE OKPY>KAIOIIeH NpUpOAHOU
CpenBbl.

KoMMyHMKaTHBHBIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUA:

yMEHHUs 3aJaBaTh BOMPOCH (B xoae auanora u (WiM) IUCKYCCHH) TIO
CylIeCTBY  00CykJaeMoW  TeMbl, (OpPMYJIUpPOBaTH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIbHO BBIMOJIHEHUSI MPEJIOKEHHON 3a1auH;

YMEHUSI  NPEACTABISATh  IMOJYYEHHbIE  PE3yJbTaTbl  IO3HABATEIbHOMU
NESTeIbHOCTH B YCTHBIX M IHUCBMEHHBIX TEKCTaX; JeNaTh MPEe3eHTalUI0
PE3yIbTATOB BBINOJIHEHUSI XUMHUYECKOTO JKCIEpUMEHTa (JIaDOpaTOpPHOTO OIIbITa,
71a00paTOpHOM PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIbHOW U HCCIEJOBATENbCKOM  JEATEIBHOCTH  TPU  PELICHUU
BO3HUKAIOIIUX MpoOJieM HAa OCHOBE yu€Ta OOUIMX HHTEPECOB M COIIACOBaHUS
no3utuid (00CyXkaeHusi, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPAUHAIUS
COBMECTHBIX JICHCTBUHM, ONpEJEICHHEe KpPUTEPHEB IO OLEHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryisiTuBHbIe YHMBepcajdbHbIe y4eOHbIe 1eliCTBUS:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsITh LEIu AeSTEIbHOCTH, MIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTEIbHOCTh, BBIOUpaATh Haubosee 3(pPpeKkTUBHBIE CIOCOOBI PEIICHUS! YUEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENbHO COCTABIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aIrOpUTM JCHCTBUI TMPU BBIMOJIHEHUH 3alaHUld C  Y4ETOM
MOJIyYE€HUsI HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIECTBAX U PEaKIUsX,
OLICHMBATh COOTBETCTBHUE IMOJYYEHHOTO pe3yibTaTa 3asiBJICHHOM LENU, YMEHUE
MCIIOJIb30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IIPE/AiaraeMble B YCIIOBUU 3aJaHUIA.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOEHHUIO 00S3aTEIHHOTO
CoJIepKaHUs, YCTAHOBJIEHHOrO JlaHHOW (denepanbHOM paboueld MpOrpaMMOH,
BBIICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAay4YHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBui, cnenu@uyeckue s OpeAMETHOW 00jacTh  «XUMUS», BUJBI
NEATENPHOCTH 110  TOJIYYEHHIO HOBOIO  3HAaHWS, €r0 HMHTEpIpPETALNH,
MpeoOpa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYECOHBIX U HOBBIX CUTYaIIUSX.

K xoniry oOydyenus B 8 kij1acce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUYAIOIIUXCSl YMEHUI:

e PpACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX IMOHSITHUH: aTOM, MOJEKYJA,
XAMUWYECKUNA BJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(oHOpOHAS W HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0J1s1 XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKas peakius, KiacCu(UKanusg peakiuil: peakiuu
COCJIMHEHUSI, PEaKIUHU PAa3JIOKECHUS, PpEaKIUU 3aMEIICHUS, PEaKInu
oOMeHa, dK30- M SHJIOTEPMHUECKHE PEaKIuH, TEII0BOM 2 (PEeKT peakiuu,
SAPO aToma, SJIEKTPOHHBIM CJIOM aToma, aToMHas OpOUTalb, PaJUYC
aToMa, XMMHUYECKasi CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJIEHTHAS CBS3b,
MOHHAsl CBSA3b, MOH, KaTUOH, aHWOH, PACTBOp, MAaccoBasl J10J BEILECTBA
(TMporieHTHAsE KOHIICHTPAIIHS) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWUMHYECKUX TOHSATHH U
MPUMEHSTh 3TU MOHATHS [TPU ONMCAHUU BEIIECTB U UX NPEBPALCHUI;

e HCIOJb30BaTh XUMHUYECKYIO CHUMBOJHMKY [JII COCTaBiIeHUS (HOpMyT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

e ONpPEACTATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCTUHEHUSX,
CTENICHh  OKHUCJICHHUS  JJIEMEHTOB B  OHMHApPHBIX  COCIUHCHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUU II0
dbopmynnaMm, BHUJ XUMHUYECKOW CBs3M (KOBaJe€HTHAasT W HWOHHAas) B
HEOPraHUYECKUX COCIUHECHUAX;

e packpbiBaThb cMbIcH Ilepuogmueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECCKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT MX MOJ0XeHusi B I[leprnoanmyeckoil cucreme,
3aKOHOB COXPaHEHHUsI MAacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUs, 3aKOHAa ABOTrajipo;

e ONKCHIBATh U XapakTepuszoBaTh TabmuuyHyro ¢opmy Ilepuogmaeckoit
CHCTEMBl XHMHUYECKHX DHJIEMEHTOB: pa3n4yaTh IOHATUS «TJIABHAS
noarpynma (A-rpynma)» u «mobounas nmoarpynma (b-rpymnma)», mansie u
OOJbIINE TIEPUOABI, COOTHOCHTH OOO3HAUCHHS, KOTOpPHIE HMEIOTCS B
tabmmne «llepuogudeckass cuctemMa xuMmuueckux odnementoB /JI. .
MengeneeBa» C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacrpeieJIeHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKHUE DJIEMEHTbI, HEOPTaHMYECKUE BEIlECTBA,
XUMUYECKUE peakIuu (MO0 YUCITY W COCTaBY Y4YacTBYIOIIMX B pPEaKIUU
BELIECTB, M0 TEMIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIK/Iasl ONMMCAHUE PUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAaHUS XUMHYECKUX IMPEBPAICHUN B
Pa3INYHBIX YCIOBUSX;

BBIUUCIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MAacchl
BELIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOTO »JJIEeMEeHTa 1o QopMyie
COEIMHEHMSI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOHN peaKInu;

NPUMEHSATH OCHOBHBIE OTEpaIliy MBICTUTEIBHOW NEITeIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 00O0OIleHHEe, CUCTeMAaTH3alUI0, KiIacCU(UKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICICTBEHHBIX CBSI3€d — JUIsl U3Y4YEHUS CBOWCTB
BEIIECTB M XHMHYECKHX PEaKIUi, eCTECTBEHHO-HAyYHbIE METOIbI
NMO3HAHUS — HaOIIOJeHUEe, W3MEpPEHHEe, MOJICTUPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

CIeIOBaTh  MpaBWjaM  MOJB30BAHUS  XUMHYECKOM  IIOCYJIOM U
1a00paTOpHBIM 000pYJOBaHMEM, a TaKXe IMpaBWiIaM OOpalleHus c
BEIICCTBAMH B COOTBETCTBUM C WHCTPYKIMSMU TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OINBITOB MO TMOJYYEHHI0 H COOHpaHUIO
razoo0pa3HpIX BemIeCTB (BOJOpPOJa M KHCJIOPOAA), MPHUTOTOBICHHIO
pPacTBOPOB C OMNPEACIEHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBaTh W TMPOBOJUTH  XUMHYECKHE  OKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MOMOIIBI0 MHAUKATOPOB
(;makmyc, peHondranern, METUIOPAHK U APYTHE).

K koHnity o0y4yenus B 9 kjiacce npeMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaxaTh C(OOPMUPOBAHHOCTh Y 00YYAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XWUMHYECKHX TMOHATUN: XWMHUYECKHN
JJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CIIO)KHOE BEIECTBO, BAJIEHTHOCTh, O3JEKTPOOTPHUIIATEILHOCTD, CTETEHb
OKHUCJICHHSI, XUMHUYECKasl PEaKIMsi, XHMHUIECKasl CBS3b, TCIUIOBOU (P heKT
peakuuu,  MOJb,  MOJIAPHBIM  O0BEM,  PacTBOpP,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTUYECKAS TUCCOIMAINS, PEAKIMH HOHHOTO
oOMeHa, KaTalnu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble U



HEOoOpaTUMBbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCJIUTENb,  BOCCTAHOBMUTENb,  OKHUCIEHWE W  BOCCTAaHOBJICHHUE,
aJuIoTponus, aMm(pPOTEepHOCTb, XUMUYECKAsI CBsI3b (KOBaJIEHTHAas, MOHHAs,
MeTajuIMueckas), KpUCTa/uIMuecKass pemérka, KOppo3usi MeTasuioB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM pEaKUMH, NPEAebHO JOMyCTUMAast
koHueHtpanus [1JIK BemecrTna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX [MOHATUUA H
NPUMEHSTH 3TH MOHATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAILICHHUI;
UCTIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJSi COCTaBJICHHUS (opMyIl
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIUM;

ONpeEHATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTAaBa, IPUHAIIECKHOCTh BEIIECTB K
onpeneéHHOMY KJIAcCy COEAUHEHUW 1o (opmysiaM, BUJ XHMHYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAs, METaJUIMYeCKas) B HEOPraHMYECKHUX
COEIMHEHMSIX, 3apsA]l MOHA MO XUMHUYECKOU (opmyJsie, XapakTep cpeibl B
BOJIHBIX PAacTBOpPax HEOPTAHUYECKUX COCIMHEHUM, THUI KPUCTAJUIMYECKON
PEIETKM KOHKPETHOTO BEIIECTBA,;

packpsiBath cMbICca Ilepumomnueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHUE: OINHUCHIBATh M XapaKTEpU30BaTh
Tabnnunyio popmy Ilepuonnyeckold cUCTEMBbl XUMHUYECKHUX 3JIEMEHTOB:
pasnuyarth TOHATHUS «rjaBHas mnoarpynna (A-Tpymnma)» U «1moboyHas
noarpynmna (b-rpymnma)», manple u  OOJbBIIME TMEPUOIbI, COOTHOCHUTH
0003HaUCHUS, KOTOpPHIE HWMEIOTCS B TMEPUOJMYECKOM Tabmuie, ¢
YUCJIIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHUMHYECKUX
JJIEMEHTOB (COCTaB M 3apsa  sjapa, O0OIIee YHUCIO0 JIIEKTPOHOB H
pacrpefieieHhe WX 110 DJICGKTPOHHBIM  CIIOSIM), OOBSICHSATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB U UX COCIMHECHHUH B
npenenax MajiblX NEPUOJOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTBHI, HEOPraHUYECKHE BEIECTBA,
XUMHYECKHE peakuuu (M0 YUCIAYy M COCTaBY YYacCTBYIOIIUMX B pPEaKIUU
BELIECTB, MO TEIJIOBOMY 3(PPEKTy, MO0 U3MEHEHUIO CTEIEHEW OKHCIEHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMHUUYECKUE
CBOWCTBA TPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKIAs OMNUCAHUE
npuUMEpaMu MOJICKYJISIPHBIX W HOHHBIX YPaBHEHHM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBJISTh ypPaBHEHUS AJIEKTPOJUTUYECKONW JTUCCOIMAIMU  KUCIIOT,
LIEJIOYEH U COJIEH, TTOJHBIE U COKPAILEHHBIC YPABHEHHUS PEAKIUA HOHHOTO



oOMeHa, YpaBHCHHMs PEaKIMW, MOATBEPKIAONINX CYIICCTBOBAHHE
TeHETUYECKOM CBSA3U MEXKIY BEIIECTBAMH PA3THMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIBHO-BOCCTAHOBHUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHUS JIEKTPOHHOTO OallaHCca dTUX PEaKIIUi;
MIPOTHO3WPOBATh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT WX CTPOCHHSI,
BO3MOKHOCTH TMPOTEKAHUs] XUMHUYECKUX TMPEBPAIICHUM B Pa3IMYHbIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTCIBHYIO MOJICKYJIIDHYIO M MOJISPHYIO MAacChl
BEI[ECTB, MAaCCOBYIO JIOJNIO XHWMHYECKOTO »JJIeMeHTa To ¢opmyse
COCJIMHCHMS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MMPOBOJANTH PACUETHI
110 YPaBHCHHIO XUMHUYCCKON PEaKIINH;

coOnrofaTh  MpaBWja  MOJIb30BAHMS ~ XUMHMYECKOM  TMOCYIOoW |
1a00paTOpHBIM  00OpYOBaHWEM, a TaKKe TNpaBWia OOpaimeHus ¢
BEIIECTBAMH B COOTBETCTBMM C HWHCTPYKUMSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XWMHYECKHUX OIBITOB IO TOJYYCHHI0 W COOHMpaHUIO
ra3000pa3HbBIX BEIIECTB (aMMHaKa M YIIIEKUCIIOTO Ta3a);

NPOBOJUTh  pEaKIuu, IOATBEPXKIAIOIINE  KAYyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpOMUI-,
noaua-, kapOonar-, Qocdar-, cunukar-, cyiabdar-, THAPOKCUI-WUOHBI,
KaTHUOHbI aMMOHHMSI U MOHBI U3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PAaCTBOPAX HEOPTaHWYECKHUX BEIECTB;

IPUMEHSATH OCHOBHBIE OIEpaIliy MBICITUTEIIBHOW JIeITeIbHOCTH — aHaJIn3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEMATH3allii0, BBISIBICHHE
PUYHHHO-CICACTBEHHBIX CBS3CH — I M3yYCHHs] CBOMCTB BEIIECTB M
XUMUYECKUX pEeaKIMii, eCTECTBCHHO-HAYYHBIC METOJbl TO3HAHUSI —
HAOJIFOICHUE, M3MEPEHHE, MOJCIUPOBAaHUE, SKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIN).



TEMATHUYECKOE IIVIAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3ie/ioB DJIeKTpOHHbIE (U(pPOBbBIEC)
KouTtpoJsbHbie IIpakTH4eckne
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMUYECKUE TIOHATHUS
XuMus — BakHasg 00J1aCTh
€CTECTBO3HA
11 TECTBOSHARIA | 5 2 https://m.eds00.ru/Y NVIX660G
MPaKTUYECKOU JeATeTbHOCTH
yeJIOBEeKa
BemniecTa €CKHe
1.2 HHCCTRA 1 XIMITICCRH 15 1 https://m.edsoo0.ru/ONNXR1VFO
peaxiuu
Uroro mo pazmeny 20
Pazpnen 2. BaxHeiimme npeacTraBuTe/ii HEOPraHu4ecKMX BellecTB
B .K Nl
2.1 O3AYX. RHCTOPOAL. LIOHATHE 6 https://m.edsoo.ru/D5BORTY30
00 okcrmax
B LT
2.2 OAOPOL. LIOHATHE O 8 1 https://m.edso0.ru/5D61JZ6PS
KHACJIOTaxX U COJISIX
Boma. PactBopsl. [Touarue 06
2.3 a p 5 1 1 https://m.edsoo0.ru/M13I15KJBM
OCHOBAaHUIX
OcHo € KJacc
24 HOBHDIC KTaceht 5 11 1 1 https://m.eds00.ru/0TSASMOWT
HEOPTraHUYECKUX COSTUHEHUN
Hroro no pazneny 30

Paznen 3. Ilepuonuyeckuii 3akoH u [lepuoanueckas cucrema xummuieckux 31eMeHToB JI. U. MenneneeBa. CTpoenne aToMOB.

XumMuuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pe€aKknuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepronnueckunii 3aKOH U
[Tepuoguueckas cucrema

3.1 XUMHYECKUX deMeHToB Jl. U. 7 https://m.edsoo.ru/TCBJBVWFZ
MenpneneeBa. CtpoeHue
aToma
XuMHUYecKas CBS3b.
3.2 OKHCIUTEILHO- 8 https://m.edsoo.ru/FEAOA8DPF
BOCCTAaHOBHTEJILHBIC PEAKITUU
Wtoro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBHIEE KOJIMYECTBO YACOB 68

10 [IPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acos

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne i/ Konrtpoabubie  IIpakTudeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
Pa3gen 1. BemecTBo M XUMHYecKHe peakuH
[ToBTOpEeHME U YIiTyOIeHHE 3HAHUM
1.1 P T 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IeioB Kypca 8 kiacca
OCHOBHBIEC 3aKOHOMEPHOCTH XHMHYECKIX
1.2 . p 4 https://m.edsoo.ru/AFN4LWG7U
peaxIuii
DIEKTPOTUTHYECKAS TUCCOLIUAIIHSL.
1.3 P ATECOTAN 8 1 1 https://m.eds00.ru/KODUR50VY
XUMUYECKHE peaKkIlui B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeTUHEHUS
OO0mas XxapaKTepUCTUKAa XUMUIECKHX
2.1 et xaparieh 4 1 https://m.eds00.r/ZTNIF700I
anemeHnToB VIIA-rpynmsl. ["anorens
OO01mas xapakTepuCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCIIMHEHUS
OO01mas xapakTepuCTUKAa XUMUYECKUX
2.3 aneMeHToB VA-rpymisl. A3oT, docdop u 7 1 https://m.edso00.ru/VOXDOUX2S
UX COCTMHEHUS
OO0mras XxapaKTepUCTUKAa XUMUYECKUX
24 aneMeHToB |V A-rpynnsl. Yraeposa u 8 1 2 https://m.edso00.ru/JPJ200VJIX
KPEMHHI ¥ UX COSMHEHUS
Utoro mo pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. Mera/uibl 1 X COeANHEHUA

3.1 ‘ OO01re cBOMCTBA METAILIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxueiiime MeTaisl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Utoro mo pazneny 20
Paznen 4. Xumus 1 oOKpy:Kawmas cpeaa
B
41 CUHECTDA 1 MATCPHATIEL B HHIHH 3 https://m.eds00.ru/TENBWEF7Y
yeJIoBeKa
Hroro mo pazueny 3
PesepBHoe Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HOYPOUYHOE INIVIAHUPOBAHHUE

8 KIIACC
KoumnuecTBo 4acos
Ne HMara JIEKTPOHHbIE HU(PPOBBIE
Tema ypoka KonTpoabusie  IIpakTuueckue
n/n Bcero U3y4eHust o0pa3oBaTte/ibHbIe pecypchl
padoThI padoThI
[Ipenmer xumun. Posb xumnn B
1 .T 1 0 0 https://m.edso0.ru/L62DS2CZR
JKU3HU YeJIOBEKa. leja u 02.09.2026 p
BELIECTBA
[TonsiTe 0 MeTOaX MO3HAHUS B
2 1 0 0 https://m.edsoo.ru/9ZJAEW050
XUMUHU 07.09.2026 .
[TpakTrueckas padora Ne 1
«IIpaBuna paboThl B
3 6 & 1 0 0 https://m.edsoo.ru/L5EW4353D
nabopaTtopuu U NPUEMBI 09.09.2026 p
oOpaiteHus ¢ 1a00paToOpHBIM
00opymoBaHUEM»
YucTele BEECTBAa U CMECH.
4 1 0 0 https://m.edsoo.ru/6TME21FW8
Crioco0nl pazneneHust cMecei 14.09.2026 :
[TpakTrueckas padora Ne 2
5 «Paspenerne emeceit (Ha 5 1 0 0 https://m.eds00.ru/K3LSSMCRY
MIpUMEPE OUYUCTKU MOBAPEHHOMN 16.09.2026
COJIN)»
6 A 1 0 0 https://m.edsoo.ru/BLS04WTB8
TOMBI U MOJICKYJTBI 91.09.2026 p
XUMHYECKHUE 3JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKHX
7 1 1 0 https://m.edsoo.ru/AH3D4DNAX
snemeHToB. CTapToBas 23.09.2026 :

JAUardoCTHUKa



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

HpOCTBIe " CJIOXKHBIC BCIICCTBA

https://m.edsoo.ru/DXJBSTJ95

Pa3JI0KCHUA, 3aMCIICHU,

28.09.2026
9 A - https://m.edso0.ru/IMOBJ3QZ5
TOMHO-MOJIEKYJIIPHOE YICHHE 30.09.2026 p Q
3aKOH MOCTOSHCTBA COCTaBa
BelecTB. XuMuueckas popmyna.
10 https://m.edso0.ru/IMC496FX6
BaneuTHOCTE aTOMOB 05.10.2026 D
XAMHUYECKHUX DJIEMEHTOB
OTHOCUTENBHAA aTOMHAs Macca.
11 https://m.edsoo.ru/PIZPCIMDX
OTHOCHUTETBHAS MOJIEKYJISIpHAS 07.10.2026 p
macca
12 MaccoBas 1011 XUMHYECKOTO https://m.edsoo.ru/GHV58QMVE
JJIEMEHTA B COEUHEHUN 12.10.2026
KomnuectBo Bemectsa. MoJib.
13 https://m.edso0.ru/368UNL5Y 2
MounsipHas macca 14.10.2026 .
dusnueckue U XUMUUECKUE
14 https://m.edsoo.ru/YZM8S6ATH
SIBIICHUS. XUMUYECKasi peaKIus 19.10.2026 .
15 HlpH3naKit i yca0BHs MpOTEKaHHs https://m.eds00.ru/N6DVNIKOS
XUMUYECKHUX PEaKIIHM 21.10.2026
3aKOH COXpaHEHUs MacChl
16 . X https://m.edso0.ru/M8DS4IHVM
BEIIIECTB. XUMHUYECKHUE 09.11.2026 p
ypaBHECHHUS
BrrunciieHus KoJIM4eCcTBa, MacChl
17 https://m.edsoo.ru/LUY9U3EQE
BEIIECTBA 110 ypaBHeiII/ISIM 11.11.2026 p Q
XUMHYCCKHX PeaKIuit
Krnaccudukanus XuMu4ecKux
i https://m.edsoo.ru/L4807LAGB
18 peakuuii (CoequHEHMS, 16.11.2026 p



https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

oOMeHa)

M. B. JIoMOHOCOB — y4€HBIIi-
sHuMKIIoneauct. O000IIEeHe 1
cUcTeMaTu3anus 3HaHuu

18.11.2026

https://m.edsoo.ru/P1IWARH3AB

20

KonTponbsHnas padora Nel no
TeMe «BelecTsa 1 XUMHYECKUE
pEAKLIUMY

23.11.2026

https://m.edsoo.ru/ON62SNERU

21

Bo3agyx — cMmech razos. CocraB
Bo3ayxa. Kucnopog — anemeHT u
npoctoe BeuiectBo. O30H

25.11.2026

https://m.edsoo.ru/XXONONRN1P

22

23

Du3nyecKkne 1 XUMHUECKHE
CBOMCTBa KUCJIOpOaa (PeaKinu
okucneHus, ropeaue). [lonsitue
00 oxcHgax

Crioco0b! moTy4eHus: KHCIOpo/ia
B J1a0OpaTOpHH H
MPOMBINUIEHHOCTH. [IprMeHeHre
KHCIIOpoJa

30.11.2026

02.12.2026

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/\VJWB6A2RD

24

TennoBoit a3 pexT xumuyeckoit
peaKIu, IOHATHE O
TEPMOXUMHUYECKOM YpaBHEHUH,
9K30- ¥ 9HJO0TEPMHUYECKUX
peaxkuusax

07.12.2026

https://m.edsoo.ru/PNMKJZHKX

25

26

TormBo (HeTh, yroJib U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOObI
€ro NpeJoTBpaLICHUS

[IpakTuaeckas pabora Ne 3 o
teme «llomydyenue u cobupanue

09.12.2026

14.12.2026

https://m.edsoo.ru/USNY5UUW2

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

28

KHUCJIOPO/Ia, U3YYEHHUE Er0
CBOMCTBY»

Bonopox — anemeHT u npocroe
BeliecTBO. HaxoxneHue B
npupoae

Dduznyeckue 1 XUMHUUECKHE
CBOIICTBa BOJIOpO/A.
[Ipumenenune Bogopoia

16.12.2026

21.12.2026

https://m.edsoo.ru/\WD392ACWB

https://m.edso0.ru/0SZ28459R

29

ITorsATHE O KHCIIOTAX M COMIAX

23.12.2026

https://m.edsoo.ru/TMWNIVC43

30

Crioco0Bl ToNTydeHHsT BOJOPOAA B
naboparopuu

28.12.2026

https://m.edsoo.ru/C9TO9UCIP

31

[TpaxkTrueckas padota Ne 4 o
teme «[lonmydyenue u cobupanue
BOJIOPO/Ia, M3yUYCHHE €TO
CBOMCTB»

30.12.2026

https://m.eds00.ru/SSSWAX33K

32

Monsipablii 00BEM ra3oB. 3aKoH
ABoraapo

11.01.2027

https://m.eds00.ru/M3KS010DQ

33

Brruuciaenus o0néma,
KOJINYECTBA BEIIECTBA Ia3a I10
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WU 00BEMY

13.01.2027

https://m.eds00.ru/MXGOY304M

34

35

Brruncienus o0bEMOB ra3oB 110
YPaBHEHUIO PEAKIIMM HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHUH
razoB

dusnyeckue U XUMUYIECKUE
CBOMCTBA BOJIBI

18.01.2027

20.01.2027

https://m.edso0.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R

36

37

CocraB ocaoBanuii. [loasarue 00
WHIUKATOpax

Bona kak pactBopuTeIs.
HaceleHHble 1 HEHACBIIICHHBIE
pactBopbl. MaccoBas 1015
BELIECTBA B pacTBOPE

25.01.2027

27.01.2027

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTnyeckas padora Ne 5 o
teme «IIpuroroBnenue
PacTBOPOB C ONpPENEIEHHON
MacCOBOM J0JIEW pacTBOPEHHOTO
BEILECTBA»

01.02.2027

https://m.edsoo.ru/WXUKPAUOA

39

40

41

KonTpoabsHnas padora Ne2 no
teme «Kucnopoa. Bogopos.
Bona»

Oxcunbpl: COCTaB,
KJaccuukanus, HOMEHKJIAaTypa
[TonyueHnne n xumuyeckue
CBOMCTBA KHUCIIOTHBIX, OCHOBHBIX
1 aM()OTEPHBIX OKCUIOB

03.02.2027

08.02.2027

10.02.2027

https://m.edsoo0.ru/JM7935DRY

https://m.edsoo.ru/5TFSJINAY

https://m.edsoo.ru/8JAZ9YWS2

42

OCHOBaHUS: COCTaB,
KJaccuukanus, HOMEHKJIAaTypa

15.02.2027

https://m.edsoo.ru/5U397HU5C

43

[Tomy4enne n xumMuueckue
CBOMCTBA OCHOBAaHUH

17.02.2027

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras,
KJ1acCU(UKaIs, HOMEHKIIaTypa

22.02.2027

https://m.edsoo.ru/Q6U4WEBK?7

45

[TonyyeHue u XuMHUYECKHE
CBOMCTBA KUCJIOT

24.02.2027

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIIATypa,

https://m.edsoo.ru/JSNUIM9T]J



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

47

CHOCOOBI OJyYEHUs,
XUMHUYECKHUE CBOMCTBA

[IpakTuueckas pabora Ne 6.
Pemenune skcriepuMeHTaIbHBIX
3a1a4 1mo Teme «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COEIMHEHU

01.03.2027

03.03.2027

https://m.edsoo.ru/58D13JF7V

48

I'eneTnyeckas cBsi3b MEXKIY
KJIacCaMU HEOPTraHUYECKUX
COEeIMHEHUN

10.03.2027

https://m.edsoo.ru/YDS6ZRE31

49

O000I1IeHUE U CUCTEMATHA3 AN
3HAHUHI

15.03.2027

https://m.edsoo.ru/STBUOEEYN

50

KonTponsHnas padora Ne3 no
TeMme "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COeAMHEHUN"

17.03.2027

https://m.edsoo.ru/AFA7IDULD

51

ITepBbI€ MOMBITKU
KJIacCU(PUKANN XUMUIECKUX
31eMeHTOB. [loHATHE 0 rpynmax
CXOJIHBIX 3JIEMEHTOB

22.03.2027

https://m.edsoo0.ru/CO0V3CC214

52

[Iepronnueckunii 3aKOH U
[Iepnoanueckas cucrema
XUMHUYECKHX 3eMeHTOoB /1. U.
MenneneeBa

24.03.2027

https://m.edsoo.ru/X9F1NR3U8

53

[lepuopl, rpymnmbl, HOATPYIIIBI

05.04.2027

https://m.edsoo.ru/NOMWWJIRXN

54

Ctpoenne atomoB. CocTaB
aToMHbIX sizep. M3otomnsl

07.04.2027

https://m.edsoo.ru/IMUDOMR5H

55

CrpoeHnue 3JIeKTPOHHBIX

https://m.edsoo.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

000JI0YEK aTOMOB 3JIEMEHTOB
ITepnoguueckou cucremsl 1. K.
MenneneeBa

12.04.2027

56

XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJI0KEHHUIO B
[Iepunonnueckou cucreme /1. U.
MenneneeBa

14.04.2027

https://m.edsoo.ru/YIPO4AOMDX

57

3nauenue [lepuoguueckoro
3aKOHA JJIS PA3BUTHUS HAYKU U
npaktuku. J[. 1. MenneneeB —
YUEHBIN, TIEIAroT U TPaXKIaHuH

19.04.2027

https://m.edso0.ru/SZD8XEOQQP

58

PesepBHsIit ypok. O600mIeHNE T
cucTeMaTu3alus 3HaHui /
Bcepoccuiickas npoBepoyHas
paboTta

21.04.2027

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTponbhnas padora Ned no
teMe «CTpoeHue aToma.
XUMUYECKas CBA3bY /
Bceepoccuiickas npoBepoyHas
pabora

26.04.2027

https://m.edsoo.ru/FTIZF99WF

60

DNEeKTPOOTPULIATEIBHOCTh
aTOMOB XMMHYECKUX DJIEMEHTOB

28.04.2027

https://m.edsoo.ru/HZA110EDS8

61

HMonnas xumuueckas CBI3b

03.05.2027

https://m.eds00.ru/3SY1RIKVI

62

63

KoBanenTHas HCTIOJIApHAaA
XHUMHUYCCKas CBA3b

KoBanentHas nonsipas
XUMUYECKasI CBSI3b

05.05.2027

10.05.2027

https://m.edsoo.ru/9YVR3FUXI

https://m.edsoo.ru/EOL3MT2AE



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/EOL3MT2AE

64 CreneHp OKACIEHUS 1 12.05.2027 https://m.edsoo.ru/RA6CVXM66
OKHUCIUTEILHO-

65 1 https://m.edsoo0.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIC PEaKITUU 17.05.2027 D

66 O 1 https://m.edso0.ru/QPS46Z5PU

KUCJIUTEIN U BOCCTAHOBUTEIU 10.05.2027 p u/Q

PesepBuslit ypok. O0001IeHUE U
CHUCTEMATH3ali 3HAHUHN 10 TEME

67 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenue aroma. XUMHUECKas 24.05.2027 . :
CBA3bY»

68 Peseprriii ypok. Obodmenue u 1 https://m.eds00.ru/7DNRBZ948
cucTeEMaTH3anus 3HaHUHI 26.05.2027

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacoB

KouTtpoJbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4eHust

DJlIeKTpOoHHbIEe U (POBHIE
oOpa3oBaTeabHbIE PeCypChI

[lepronnueckunii 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKHX 3JIeMeHTOB /[I. U.
MenpaeneeBa

3aKOHOMEPHOCTU B U3MEHEHUHU
CBOICTB XUMHUYECKUX JIEMEHTOB
IIEPBBIX TPEX NEPUOAOB

Knaccudukanus u
HOMECHKJIATypa HEOPTaHHUECKHUX
BELIECTB

01.09.2026

03.09.2026

08.09.2026

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/MTO1WRA20

Bunnl xuMHu4eckon ¢BSI3U U
THUIBI KPUCTATUITMYECKUX
peleéToK

10.09.2026

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnas padora Nel no
teMe «lloBTOpenue n
yriTyOJieHHe 3HaHUH OCHOBHBIX
paszenoB Kypca 8 kiaccay
(BXOJTHAst TUAarHOCTHUKA)
Krnaccudukanus xumMmudaeckux

pPEAKLMH O Pa3IUYHBbIM
MpU3HAKaM

15.09.2026

17.09.2026

https://m.edsoo.ru/J4X8ZN212

https://m.edsoo.ru/X8XAE7E2J

[TonsiTHE O CKOpOCTH
xuMHuueckon peakuuu. [Tonsitue

22.09.2026

https://m.edso00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

0 TOMOTCHHBIX U T€TePOTEHHBIX
peaKImsIX

IToHATHE O XMMHUYECKOM
paBHOBeCHU. DAKTOPHI,
BIIMSIFOIINE HA CKOPOCTh
XMMHUYECKON PEaKUUU U
MOJIOKEHUE XMMHYSCKOTO
paBHOBECHS

24.09.2026

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTENBHO-
BOCCTAHOBUTEILHBIE PEAKIIUU

29.09.2026

https://m.edso0.ru/648VV11026

10

Teopust SMEKTPOTUTHIECCKOM
nucconuarmu. CUIIbHBIE U
cabble IEKTPOITUTHI

01.10.2026

https://m.edsoo.ru/2KCYCLZ16

11

HoHHble ypaBHEHUS peakui

06.10.2026

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYECKUE CBOMCTBA COJIEH B
CBETE MPECTaBICHUI 00
JJIEKTPOJIUTUYECKON
JUCCOLIMALIUN

08.10.2026

https://m.edsoo.ru/ETD5QTS4G

13

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHHI B CBETE
MpeICTaBICHUH 00
AIEKTPOIUTUUECKON
JUCCOIUALINHI

13.10.2026

https://m.edsoo.ru/8HH81YVXI

14

15

[TonsTHE O THApPONU3E CONIeH

O00011IEHNE U CUCTEMATH3ALNS
3HAHUU

15.10.2026

20.10.2026

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[IpakTrueckas padora Ne 1.
«Pemienne sKcriepuMeHTaTbHBIX
3a1a9d»

22.10.2026

https://m.edsoo.ru/7VXTFHJIT4

17

KontponbHas padota Ne2 o
TeMe «DNEKTPOIUTHIECKas
gucconuanys. XUMHUYECKUE
peaKkuu B paCTBOpax»

05.11.2026

https://m.edsoo.ru/9RKLZDNUX

18

OO0mas xapakTepucTuKa
raJIOr€HOB. XUMUYECKHE
CBOMCTBA Ha IPUMeEpE XJIopa

10.11.2026

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosssHas
KHCJIOTa, XUMUYECKHE CBOMCTBA,
NoJIyuyeHue, MpUMEHEHUE

12.11.2026

https://m.edsoo.ru/CWVSHCD2M

20

21

[IpakTuueckas padora Ne 2 o
teme «lloyuenue comstHOM

KHUCJIOTBI, U3y4€HUE €€ CBOMCTB

Brpruncnenus no ypaBHEHUsAM
XUMHUYECKUX PEAKINN, €CIIN
OJIMH U3 PEareHTOB JaH B
U30BITKE

17.11.2026

19.11.2026

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

22

OO0m1as xapakTepuCTHKA
anemMeHToB VIA-rpynisl

24.11.2026

https://m.edsoo.ru/VMWKERSEP

23

24

AnnotponHbie Moau(UKaUK
cepsl. HaxoxxeHne cepel u e€
COEJIMHEHUH B IPUPO/IE.
XHUMHYECKNE CBOMCTBA CEPBI
CepoBoaopo, CTpOCHUE,
du3nUecKre 1 XUMHYECKUE

26.11.2026

01.12.2026

https://m.edsoo.ru/CX10EUSPO

https://m.edsoo.ru/ECGX2B40W



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

25

CBOICTBA

Oxcunpl cepol. CepHas KUCIOTA,
buznYECKre 1 XUMUYCCKUE
CBOMCTBA, IPUMEHEHNUE

03.12.2026

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKNE PEAKLIUH, JIEXKAIINE
B OCHOBE ITPOMBILIIIEHHOTO
crioco0a Moy4eHus: CepHOM
KHCIOThl. XMMHUYECKOE
3arpsI3HEHUE OKPYKAIOIIEeH
Cpepl COETMHEHUSIMU CEPBI

08.12.2026

https://m.edsoo.ru/H7FT3NON4

27

Brruncienue MaccoBOH I0IH
BBIXO/JIa MTPOJIYKTa PEaKIUU

10.12.2026

https://m.edsoo.ru/HSJE186WN

28

OO0mas xapakTepucTuKa
aneMeHToB VA-rpymibl. A30T,
pacnpoCTpaHEHUE B IPUPOJIE,
buznyeckue 1 XuMHUYECKUe
CBOMCTBA

15.12.2026

https://m.edsoo.ru/M\WVAHRMB976

29

AMMuaxk, ero puznueckKue u
XUMHUYECKHE CBOMCTBA,
MOJIy4eHUE U IIPUMEHEHUE

17.12.2026

https://m.edsoo.ru/HZAYE5F13

30

[IpakTuueckas padora Ne 3 no
teMe «lloyyenne ammnaxka,
W3Y4YEHUE Er0 CBOUCTB

22.12.2026

https://m.edsoo.ru/JORP64IFJ

31

32

A3oTHas KHCII0Ta, e
bu3HYecKue U XUMUYECKHE
CBOICTBa

Hcnonp30BaHue HUTPATOB U
COJIEl aMMOHHMS B KAYECTBE

24.12.2026

29.12.2026

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

33

MUHEPAITbHBIX YI00peHUI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIler Cpeasbl
COCIIMHEHUSIMU a30Ta

®dochop. Okcun pocdopa (V) u
dbocdopHas kuciora,
bu3nUecKre 1 XUMHIECKUE
CBONCTBA, ITIOJy4YEHUE

12.01.2027

https://m.edso0.ru/GDQJSO3WP

34

35

Hcnonw3oBanue ¢pocdaToB B
Ka4eCcTBE MUHEPATBHBIX
yaoOpeHuit. 3arps3HeHne
NPUPOIHON cpeanl pochaTamu
VYraepon, pacupocTpaHeHHE B
npupoe, GpuznyecKue u
XUMHYECKHUE CBOWCTBA

14.01.2027

19.01.2027

https://m.edsoo.ru/UAZ3HUB5V

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcufpl yriaepoja, ux
buznyecKkrue 1 XUMUYECKUE
CBOICTBA. DKOJIOTHYECKUE
npoOIeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

21.01.2027

https://m.edso0.ru/OXQAPGNCF

37

VYronpHast KUCJIOTa U €€ COJIN

26.01.2027

https://m.edsoo.ru/OHQHDG6IPA

38

[IpakTuueckas padora Ne 4 o
teme "llonydyeHne yriaekuciaoro
raza. KauectBeHHas peakius Ha
KapOoHaT-1OoH"

28.01.2027

https://m.edso0.ru/G2HZXQGC8

39

[TepBoHauanbHbIE MOHATHS 00
OpPraHNYECKUX BEILECTBAX KAK O
COEIMHEHUSX yIiepoa

02.02.2027

https://m.edso00.ru/30T12109Z



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z

40

41

Kpemunii u ero coennHeHus

[IpakTrueckas padota Ne 5.
Pemienue skcnepuMeHTaIbHBIX
3aj1a4 1o teme «BaxkHenme
HEMETAJJIBl U MX COCAUHCHUSI

04.02.2027

09.02.2027

https://m.edsoo.ru/75JXNHO0I8

https://m.edsoo.ru/O7E8DOD7Z

42

KonTponbnas pabora Ne3 o
TeMe «Baxuenmme HeMeTaJuIbl
A UX COETUHEHUS)

11.02.2027

https://m.edsoo0.ru/S85J9UGHS3

43

OO0mras xapakTepuCcTUKa
XUMHYSCKHUX IICMCHTOB —
MeTaILI0B. MeTtamindecKas
CBSI3b U METaJITHYECKas
KPUCTAJUINYECKast PEIIETKA.
dus3nyeckue CBOMCTBA METAIIOB

16.02.2027

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOUCTBA
METAJJIOB. DIIEKTPOXUMUYECKUN
PAIl HATIPSKEHUH METaJIOB

18.02.2027

https://m.edsoo.ru/Z7YRNPAEW

45

OO61mue crnocoObl MOJTy4eHus
MeTaiuioB. CIIIaBhI.
Brraucnienus mo ypaBHEHHSIM
XUMHYCCKHUX PEAKIIUH, eCITH
OJIMH U3 PEareHTOB COACPKUT
puMecH

25.02.2027

https://m.edso0.ru/G54GDQI2D

46

[TonsiTe 0 KOPPO3UU METAILIIOB

02.03.2027

https://m.edsoo.ru/4FIGDOWOW

47

[Ilenounble MeTaLIbI

04.03.2027

https://m.edsoo.ru/X1B4BPUW?2



https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2

Oxkcuibl ¥ THIPOKCHU/IBI HATPUS

4 https://m.edsoo.ru/Q4DX0G3U9
8 W KamHs 09.03.2027 P Q
[IlenoyHO3eMeNbHBIC METATIIBI —
49 https://m.edsoo.ru/REOCDYO0K6
KaJIBIIMA 1 MarHui 11.03.2027 D
Baxkueiimme coequHeHNUA
50 https://m.eds00.ru/CJR96CMZA
KaTbLs 16.03.2027 0
O00011IEHNE U CUCTEMATH3ALNS
https://m.edsoo.ru/O5PXGG1BE
°1 aHaHM 18.03.2027 S008I
52 IKectocTs Bopwt 1 Cr1oco0k! &8 https://m.eds00.ru/MWEMBETTTP
yCTpaHEHUs 23.03.2027
[IpakTuueckas padora Ne 6 o
"Keé https://m.edsoo.ru/NFIROKB8J
53 TEME e'(.:TKOCTI: BOI[I:I"I/I 95 03.2027 p
METOJIbI €€ yCTpaHCHHUS
54 A % https://m.edso0.ru/9ZJ8RD1TV
TOMHHHH 06.04.2027 P
AM(poTepHBIE CBOHCTBA OKCHAA
55 https://m.edsoo.ru/NI5KI10J5
Y TUIPOKCUIA 08.04.2027 D
XK https://m.edsoo.ru/F20NJR5SR
> eneso 13.04.2027 0 2
OKCH/JIBI, THAPOKCHUIBI U COJTH
57 https://m.edso0.ru/ARTUBLAMP
xenesa (1) u sxemnesa (1) 15.04.2027 :
O00011eHNE U CUCTEMATHU3ALNS
https://m.edsoo.ru/NAON6HGKZ
>8 SHaHW 20.04.2027 0
[IpakTuueckas padora Ne 7.
Pemenue sxkciepuMeHTaIBHBIX
59 https://m.eds00.ru/ZN7G0QSMX
3amay no reMe «BaxHeimme 22.04.2027 D =
METAJUIBI U UX COCIUHEHUS
60 Brrancnenus mo ypaBHeHUIM https://m.edsoo.ru/AYD2HESIY
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HPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUA

OCHOBHOMU

OBPA3OBATEJIbBHOM MTPOTPAMMBI

8 KUIIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPpaMMbl OCHOBHOI'0 00111€er0 00pa30BaHus

1

11

Ilo Teme: ((HepBOHaan'ILHBIe XUMHNYCCKHUC ITOHATUA»

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHSATHMA: aTOM,
MOJIEKyNla, XUMHUYECKHH 53JEMEHT, MpPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMeCh (OAHOpPOJAHAs M HEOAHOPOJIHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJSIpHAas Macca, MaccoBasi JOJII XHMHYECKOTO
JJIEMEHTa B COCIUHEHUH, MOJISIPHBIA OOBEM, XUMHYECKas pEeaKius,
KIacCHPUKALUS ~ peak[uil:  peakuud  COSAWHEHHUS,  PEaKIHH
pa3lloKeHUsI, PEaKIUU 3aMelleHHs, peaknuuu oOMeHa, 5K30- U
SHAOTEPMHUYECKHE DPEAKINH, TEIUIOBOM 3(PQeKT peakmuu, pacTBop,

MaccoBast 10151 BelecTBa (MPOLICHTHAs! KOHILIEHTPAIUs) B paCTBOPE

1.2

WIUIIOCTPUPOBATE B3dMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHHA H

MNPUMCHSATB 3TU MMOHATHA ITIPHU OINMUCAHNH BCIICCTB U UX npeBpameHI/Iﬁ

13

HCIIOJIB30BaTh XHMMHUUYCCKYIO CHUMBOJIMKY JJJIA COCTaBJICHUA q)OpMYJ'I

BEILIECTB U YPAaBHEHUN XUMHUYECKUX PEAKLUN

14

PACKpPLIBATDH CMBICJI 3aKOHOB COXPAHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISIDHOI'O YYC€HHUS, 3aKOHa

ABoraapo

1.5

1.6

OoNpCaACIIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX
COCANHCHUAX
KJ'IaCCI/I(bI/II_II/IpOBaTI) XUMHUYCCKHUE PCAKINU (HO qucily Hu COCTaBy

YYaCTBYIOIINX B PEAKIIUHU BEIIECTB, MO TEIJIOBOMY (P dexTy)

1.7

BBIUMCIIATh OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIYHUCIATE MACCOBYIO JOJHO XHUMHUYCCKOI'O 3JICMCHTA I10 (bOpMYJ'IC

COCIUHCHMS,

1.9

BBIYHCTH MAaCCOBYIO TOJIIO BCIICCTBA B paCTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAYUHBbIE METOJbl NO3HAHUS — HAOII0/IEHUE,
U3MEpEHUE,  MOJEIMPOBAHUE,  HKCHEPUMEHT  (pealibHbli |

MBICJICHHBIN )

[1o Teme: «BaxkHelmune npeacTaBUTENN HEOPraHUYECKNX BEILIECTB)

2.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHMHYCCKUX MOHSTHIA: OKCH I,

KHCJI0Ta, OCHOBAHUE, COJIb

2.2

ONpEeNEeNsATh MNPUHAMJIEHKHOCTh BELIECTB K OINPEACIEHHOMY Kiaccy

coenuHeHuH o hopMynam

2.3

2.4

KJ1accu(puImpoBaTh HEOPraHWYECKHIE BEIIECTBA

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAAs ONHMCAHUE NPHUMEPAMHU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKHI/Iﬁ

2.5

IMPOTHO3HUPOBATH CBOMCTBaA BEMICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XHUMHYCCKHUX

MIPEBPALLEHUI B Pa3JINYHBIX YCIOBHSIX

2.6

CIIeZIOBaTh MpaBWIaM TMOJB30BAHHUS XUMHYECKOM TOCYIOH W
7a00paTOpPHBEIM O00OPYAOBAaHUEM, a TAaKKe IMpaBHIaM OOpaIIeHUs C
BEIICCTBAMU B COOTBETCTBUM C HMHCTPYKIHUSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHAX OMBITOB MO TOIYYCHUIO W COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (BOJAOPOJA M KHCIOPOJA), MPUTOTOBICHHIO
pacTBOPOB C OMNpEAENEHHONH MaccOBOW J0Jed  pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBATh U MPOBOJAUTH XUMHUECKUE IKCTICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIeNOYeH M KUCJIOT C IOMOIIBIO

UHAMKATOPOB (JJaKMycC, (peHon(Tanent, METUIIOPaHK U JIPYyTHe)

2.7

IMPOBOJAHTH paC‘-IéTI)I 110 YpaBHCHHIO XAMHUYCCKOU peaKnuu

3.1

IIo Tteme: «llepuomnuecknii 3axkoH u Ilepumogmueckas cucrema
xumuyeckux siemeHtoB [[. U. Menneneea. CTpoeHHE aTOMOB.

Xummnaeckas cBsizb. OKUCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIHI)
PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHH: AIpO aroma,
SNIEKTPOHHBIA CIIOW aToma, aToMHas OpOuTaldb, paguyc aToma,

XUMHUYCCKAA CBA3b, IOJIApHAA KW HCIOJIIpHAsA KOBAJICHTHAA CBA3b,




QJICKTPOOTPpUIATCIILHOCTb, HWOHHAd CBA3b, HWOH, KA4TUOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTI: XHUMHYCCKHE JJICMCHTHI

3.3

OIMCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy [lepronndeckoit
CHCTEMBl XHMHYECKUX OJIIEMEHTOB: pa3iHyaTh MOHSATHS «TJIaBHAS
noarpynmna (Arpynma)» u «mobouyHas mnoarpymnmna (brpymma)y,

«Mabiey B «OOJIBIITHE) Nnepruoabl

3.4

packpbeiBath cmbici llepuonmueckoro 3axona /[[.MI. Menneneesa:
JEMOHCTPUPOBATH TOHUMAHNE NIEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT MX noyIokeHus B Ilepmonnueckoit

CHUCTEMC

3.5

3.6

COOTHOCHTH  O0O3HAYCHHsS, KOTOpPbIE HMMEIOTCI B  Ta0iuIle
«IIepnognueckas cucTreMa XUMHYECKUX 3JIEMEHTOB JI..
MeHnzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsl sjapa, oOIiee Yucio

AJIEKTPOHOB U PaCHpEeeNICHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

OIpPEaciATh CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCINHCHUAX

3.7

OIpEaACIIATL BHUI XUMHYCCKOU CBSI3U (KOBaJ'ICHTHaSI n I/IOHHaSI) B

HCOPIraHNM4YCCKUX COCANHCHUAX

9 KUIIACC

Kon
NMpoBepPsIeMOro
pe3yJabTara

IIpoBepsiemble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbI OCHOBHOTI'0 00111ero 00pa30BaHUsA

1

[Io Teme: «BemecTBO U1 XUMHUYECKasl PEAKLIUSI»

1.1

pacKpbIBaTh CMBICTT OCHOBHBIX XHMHYECKUX IIOHATHI: pacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOIUTHI, DICKTPOIUTHYECKAS THUCCOIUAIINS,
peaKku HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
oOpatumsbIe u HEoOpaTuMbIe peaxkuuu,
OKHCITUTEITbHOBOCCTAaHOBHUTEIHHEIC peaxImm, OKHCITUTEITb,
BOCCTaHOBMTENIb, OKHCJIEHHE W BOCCTaHOBJICHHE, aJUIOTPOIIHS,
aMpOTEepHOCTh,  XMMHUYECKass  CBs3b  (KOBaJICHTHAs, HWOHHaf,

MeTaJlIn4yecKas), KpUCTa/NIMYecKass pelETKa, CIUIaBbl, CKOPOCTb




1.2

XUMHYCCKOU peaKuunu

HIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MOHATHHA H

IMPUMCHSATDB 3TU MOHATHA ITIPHU OIMMCAHNH BEIICCTB U UX HpeBpameHHﬁ

13

COCTaBIIAITh YPaBHEHUS JJIEKTPOJIMTHYECKON IHUCCOLMALMM KHUCIIOT,
IIEJI0YE M COJIEH, IMOJHBIE W COKPAIIEHHBIE YPABHEHHUS PEAKLIMI

HOHHOI0 0OMeHa

1.4

1.5

PACKpPBIBATE CYHIHOCTH OKHCIIHMTEIbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOTO OajlaHCca ATHX peakiuit

IMPOBOJAHTH paC‘-IéTI)I 10 YpaBHCHHUIO XUMHYCCKOU pc€aKnuu

Ilo Temam: «Hemeramipl U MX coeIWHEHUS» U «MeTamiiel U UX

COEIUHEHUA»

2.1

2.2

XapaKTepru30BaTh (OMHUCHIBATh) OOINE U CHIEIUPUIECKIE XUMUIECKHE
CBOMCTBA IPOCTBIX M CJOKHBIX BEIIECTB, IOATBEPXKAAs OIMCAHHUE
IIpUMEPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHMI COOTBETCTBYIOLIUX

XUMHYECKHUX PEaKIUN

COCTaBJIATb YpaBHCHHA pCaKHHﬁ, IMOATBCPKAAOIINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCIKAY BCIICCTBAMU PA3JINYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOlCTBa BCIICCTB B 3aBUCUMOCTU OT MX CTPOCHUS,
BO3MOKHOCTU ITPOTCKAHUA XUMUUYCCKUX HpeBpameHHﬁ B PA3JIMIHBIX

YCIIOBUSAX

2.4

CIIeZIOBaTh TpaBWJIaM IMOJNB30BAHUA XHMHYECKOH TOCYyIol U
7a00paTOpPHBEIM O00OPYAOBAaHUEM, a TAaKKe IMpaBHIaM OOpaIIeHUs C
BEIICCTBAMU B COOTBETCTBUM C HMHCTPYKIHUSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OTMBITOB MO TOIYYECHUIO M COOMpaHHUIO

Fa3006paSHI)IX BCIICCTB (aMMI/IaKa " YIIJICKUCIIOTO 1"2133)

2.5

3.1

IPOBOJIUTh PEAKIUH, IOATBEPKAAMOIINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OINBITHBIM MYTEM  XJIOPHI-,
Opomun, womua, kapbonar, docdar, cwiMkKar, cyabdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, WMOHBI HM3y4YCHHBIX METAJLIOB,

MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB
[1o Teme: «Xumus n OKpyKaromas cpena»

pacKpbIBaTb CMBICA OCHOBHBIX XuMHueckux mnoHstui: [IJIK

BCHICCTBA, KOPPO3UA MCTAJJIOB

3.2

NPUMCHATH OCHOBHBIC OIICpaliun MBICIIUTEIbHOM ACATCIIBHOCTH —




aHAJIM3 W CHHTE3, CpaBHCHHE, OO0OOIICHHWE, CHCTEMAaTHU3aINIO,
BBISIBJICHUE TPUYMHHO-CIICJICTBEHHBIX CBSI3CH — I HM3y4YCHUS
CBOWMCTB BECIIECTB W XUMHUYCCKHUX PEAKIUH; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOJIIOJACHUE, HW3MEPCHHE, MOJICIUPOBaHUE,

AKCTICPUMEHT (peabHbIN M MBICIICHHBIN )




HPOBEPAEMBIE 2JIEMEHTBI COAEP’KAHUA

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUA

1

HCpBOHaanIBHbIC XHUMHNYCCKHEC ITOHATHUA

11

1.2

[Ipenmer xumuu. Posib XMMUK B KM3HM YENOBEKa. XHMHUS B CUCTEME HayK.
Tena u BemectBa. dusmyeckue CBOMCTBA BEIIECTB. ATperaTHoe COCTOSHUE

BEILIECTB

Ilonstue o METOAAX IMO3HAHHUA B XUMMHH. Yucteie BEIICCTBA U CMCCH. Crioco0sb1

Pa3aciICHUA cMmecelt

1.3

AToMBI U MOJICKYJIBI. Xumudeckue daeMeHThl. CHMBOIBI  XHMHYECKUX

211eMeHTOB. [IpocThie U Cll0KHBIE BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

1.5

Xumnueckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBa ~ cocTtaBa  BewlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBast 4051 XUMHUYECKOIO 3JIEMEHTA

B COCUHEHNN
KomnuectBo BemectBa. Monb. Monsipaas macca. B3aMMocCBs3b KOJIMYECTBA,

MacCCbl MW YHCJIa CTPYKTYPHBIX CIAWUHUI] BCHICCTBA. Pacuéter mo q)OpMy.TIaM

XUMHNUYCCKHX COG}II/IHGHI/Iﬁ

1.6

1.7

@u3nuecKue U XMMUYECKHUE SIBJICHUA. XUMHUYECKas peaklus U €€ MpU3HaKU.
3aKOH COXpaHEHHs] Macchl BellecTB. XUMuieckue ypaBHeHus. Knaccugukarus

XUMHYECKHUX PEAKINH (COCIMHEHUS, PA3JIOKCHHSI, 3aMEIIIEHHUs, 0OMEHA)

XHUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOU IOCYI0H, C MPABUIIAMU
paboTel B JabopaTopuu W npuéMamMu  OoOpamieHWs ¢ J1a00paTOpPHBIM
o0opy/sOBaHHEM, HU3yYE€HHE W ONHCaHuE (U3HUECKUX CBOMCTB 0Opa3IOB
HEOPTaHWYECKHUX BEIIECTB, HaOmojeHne (u3nyecknx (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHKUE caxapa B CTYNKE, KAUIIEHUE M KOHJIEHCALUsl BOJbI) U
XUMHYECKHX  (TOpeHHe CBEYHM, MpOKaJMBaHUE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTOM) SIBJICHUH, HaOIIOJeHHEe M OIHCaHUe
NPU3HAKOB TMPOTEKaHHWs XMMHUYECKUX peakuui (pas3joxeHwe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pa3ioXKeHHE
ruapokcuaa meau(ll) mpu HarpeBaHWU, B3aMMOJICHCTBHUE Kelie3a C paCTBOPOM

conu meau(ll), uzydenue crocoOoB paszeneHus cMecei (C MOMOIIbI0 MarHuTa,




(bHJ'ILTpOBaHI/IC, BBIIIApUBAHUC, OUCTUIUIAINA, XpOMaTOI'pa(l)I/ISI), IMPOBCACHUC
OYHUCTKHU HOBapCHHOﬁ COJIn, H8.6J'IIO)1€HI/IC " OIIMCAaHUE PE3YIIBbTATOB IIPOBCACHMA
OIIbITa, WJIIOCTPHUPYIOIICTO 3aKOH COXpPaHCHHUA MACChl, CO3JaHHC MOI[CHCﬁ

MOJIEKY (IIapOCTEPKHEBBIX )

Baxuneimue npeaACTaBUTCIIN HCOPraHNYCCKHUX BCUICCTB

2.1

2.2

Boznyx — cmeck razoB. CocraB Bo3ayxa. Kuciopon — ajemMeHT u mpocrtoe
BemecTBo. HaxoxaeHue kuciopoma B mpupoje, GU3NYECKHe U XUMHUYECKUE
coiictBa (peaknuu roperus). Oxcunpl. [Ipumenenune kuciaopoga. CrmocoObI
MOJy4eHHUs KHUCJIOpoAa B J1a0OpaTOpuM M IpOMBIILIEHHOCTH. Kpyrosopor
Kucinopoaa B npupoje. O30H — aJuIoTponHas MoAUpUKaLMs KUCI0pOoia

TennoBoit 3 heKkT XUMHUYIECKON peaKIK, TEPMOXUMUYECKUE YPAaBHEHHUS, K30~

U SHAOTCPMHYCCKHUEC PCAKIIUU. Tonnuso: yroJib 1 MCTAH. 3aI‘pH3HeHI/IC BO3/1yXa,

yYCUJICHHE TTAPHUKOBOTO AP PeKTa, pa3pyleHrne 030HOBOTO CIIOS

2.3

2.4

2.5

Bomnopon — anemeHT M mpocToe BemiecTBo. HaxokaeHue Bopopona B MPHPOJIE,
¢u3nyeckue M XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOObI TONYyYEHHS.

Kucnors! u conu
Monsipablif 00bEM ra3oB. Pac4éTsl Mo XUMUYECKUM YpaBHEHUSIM

®uznueckue cBoiicTBa BoAbl. Boga kak pacTBOopuUTenb. PacTBOpBL.
HacelienHple 1 HEHACHIILIEHHBIE pacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast n0ns BemecTBa B pacTBOpE. XHMHUYECKHE CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOpOB B IpHUpPOAE M B KU3HU uenoBeka. Kpyrosopor
BOJAbl B TpHUpPOAE. 3arpsi3HEHHE MNpUPOAHBIX BoA. OXpaHa U OYHCTKa

MIPUPOJIHBIX BOJI

2.6

Knaccudukanus Heopranwmdeckux coenuHeHuid. Oxcuapl. Kimaccnduxarmst
OKCHJIOB: coJjieoOpa3yromue (OCHOBHBIE, KHUCJIOTHBIE, amM{QOTEepHbIE) U
HecoseoOpazytone. Homenknatypa okcuaoB. Pusnueckue M XUMUYECKUE

cBoycTBa okcuaoB. [lonyuenne okcuios

2.7

OcHoBanus. Knaccudukanus OCHOBaHMI: MIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknarypa ocHoBaHui. PU3NUECKUE U XMMUYECKHE CBOMCTBA

ocHOBaHUU. [lonydyeHre ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudpukanus kucior. Homenknatypa kucinor. dusmdeckue u
XUMHYECKHEe cBOMcTBa KuUCIOT. Pan akrtusBHocTH MeraiuioB H.H. bekerosa.

[Tonyuyenune kucior

Conu. Homenknatypa coneil. dusnueckne U XUMUYECKUE CBOMICTBa COJEH.

[Tonyuenue coneit




2.10

211

I'enernueckas cBI3b MCKIY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUH  JKCIIEPUMEHT: KAueCTBEHHOE  OINpEACICHHE COJICpKaHUS
KHCJIOpPO/a B BO3JyXe, IMOJIydeHUe, COOMpaHHUe, Paclo3HaBaHME M H3Yy4EHUE
CBOWCTB KHCJIOPOJa, HAOIIOJCHHE B3aMMOICHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBHSI BOBHUKHOBEHHUS U MPEKPALICHUS TOPEHUs (IT0Kapa), 03HAKOMIICHHUE C
oOpa3lilaMi OKCHIOB M OIKMCAaHUE UX CBOWCTB, IMOJy4eHHE, coOupaHHe,
pacro3HaBaHHE W W3yY€HHE CBOMCTB BOJOpOJa (TOpPEHHUE), B3aUMOJCHCTBHE
Bojiopoaa ¢ okcuaoM meau(ll) (Bo3MoXKHO MCITONB30BaHUE BHIEOMATEPHATIOR),
HaOmoZieHne 00pa3loB BEMIECTB KOJWYECTBOM | MOJIb, HCCIEIOBaHHUE
0COOEHHOCTEH pacTBOPEHHS BEHIECTB C PAa3IUYHOM  PaCTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAECIEHHON MacCOBOM J0OJEH pacTBOPEHHOIO
BEIIECTBA, B3aWMOJICHCTBHE BOJBl C MeETalUIaMH (HATPUEM U KaJbIHEM)
(BO3MOXHO HCHOJB30BAHWE BHJCOMATEPHANIOB), OMNpEICICHHE PacCTBOPOB
KHCJIOT W INeJIOYeld C TIOMOINBI0 WHAMKATOPOB, HCCIEIOBaHHE O00pa3IoB
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KIACCOB, HAOIIOACHUWE WM3MEHEHUS
OKpacKd MHJUKAaTOPOB B pacTBOpax KHUCIOT M INENOYeH, H3ydeHue
B3aumoeiictBus okcuna menu(ll) ¢ pactBopom cepHON KHUCIOTHI, KUCIOT C
METaJUIaMU, peaKIuii HeUTpalnu3aluy, MoJIydeHUe HepaCTBOPHUMBIX OCHOBAHHIA,
BBITECHEHHE OJHOTO MeTaula JpYI'MM W3 pacTBOpa COJH, pelICHue
HKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «BakHeimme Kiacchl HEOPraHMYECKUX

COeIUHEHUN)

[Tepronnueckuii 3akoH U llepuoguyeckas cucrema XUMAYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHue aroMoB. XuUMHU€ECKast CBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTECIILHBIC PECAKIIUN

3.1

[lepBble MOMBITKM KJIACCUPUKALMU XUMHUYECKUX »djeMeHToB. Ilonarue o
rpynnax CXOJHBIX 3J€MEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMETIbHbIE METaslIbl,
raJIoTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT aM@oTepHbIe

OKCHJIbl U TUJIPOKCH]IBI

3.2

[Iepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyemMeHToB J[. 1.
Menneneesna. Koportkoneprnoanas u JUTMHHOTIEPHOTHAS dbopMBI
[lepnonnueckort cucrembl xumuyeckux snemeHtoB J.M. Mengeneesa.
[Teprionbl m rpynnbl. PU3NUECKUNA CMBICH TMOPAIAKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpymrIibl 3JICMCHTA

3.3

Crpoenue atomoB. CocTtaB aToMHBIX sifep. M3oTonsl. DnexktpoHsl. CTpoeHue

QJICKTPOHHBIX 000JIOUEK aTOMOB MCPBBIX 20 XHMMHYECKHX DJICMCHTOB




[Tepnognueckoit cucremnr /.M. MenneneeBa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTa MO ero nonoxeHuto B [lepuonnueckont cucreme J1.1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM M MEPHOJAM.
3nauenue [lepuogmueckoro 3akoHa u [leprognueckoil CUCTEMBI XUMUYECKHUX
3JIEMEHTOB Il pa3BUTUS Hayku U npaktuku. I.M. MenneneeB — y4y€HbId U

IrpaKJIaHUH

3.5

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHAas M HENOJSIPHAsi)  CBA3b.

3HCKTpOOTpI/IL[aTCJIBHOCTB XUMHYCCKUX BJIEMEHTOB. MIOHHAs CBS3b

3.6

Crenenb okuciieHus. OKUCIUTEIHFHOBOCCTAHOBUTEILHBIC PCaKIuu. Hpoueccm

OKHUCJICHHS M BOCCTaHOBICHHUS. OKHCINTEIIN U BOCCTAHOBUTEIN

3.7

XUMHYECKUH OSKCIEPUMEHT: W3yuyeHHE OOpa3lloB BEIISCTB METALIOB U
HEMETAJUIOB, B3aUMOJICICTBUE TUJPOKCUIA LIMHKA C PacTBOpaMU KHUCIOT U
1ieno4Ye, MPOBEACHUE OIbITOB, WUIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO-

BOCCTAaHOBUTEJBHBIX peakluil (TOpeHue, peakiiuy pa3ioKeHNs, COSTMHEHNU )

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUSA

1.1

BemectBo n xumunueckas peakuus. [loBropenue

IIepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMUIECKUX emMeHToB .M.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB
XUMHUYECKHX JJIEMEHTOB IEpPBbIX TPEX MEPUOMAOB, Kalus, KalbLUUsi M HX
COEIMHEHUII B COOTBETCTBUM C IOJOKEHHEM HieMeHTOB B llepuonnueckoi

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

1.3

CrpoeHne BemiecTBa: BUABI XUMHUYECKOW CBSA3M. THIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILLECTBA OT THIA KPUCTANINYECKOU PEMIETKU
U BHUJA XUMHYeCcKOH cBsi3u. Kitaccudukaiyst 1 HOMEHKIATypa HEOPraHMYECKUX
BELIECTB (MEXIyHapOoaHasi M TpUBHAJbHAas). XMMUYECKUE CBOMCTBA BEILECTB,
OTHOCAIIMXCA K pPa3IW4yHBIM KJIACCAM HEOPTaHWMYECKUX  COCOUHEHUH,

IFCHETUYCCKAsA CBA3b HCOPraHMYCCKUX BCIICCTB

Knaccudukanus XUMUYECKUX PeaKUil M0 Pa3IMYHBIM MpU3HaKaM (10 YUCTy U
COCTaBY YYacTBYIOIIMX B pEaKLUU BEIIECTB, MO TeMIoBOMY 3(deKTy, Mo

W3MCHCHMIO CTCIICHEH OKHMCICHHUS XUMHYCCKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




MO0 y4YaCTHIO Karanmm3aropa). OK30- ¥ OSHAOTEPMUYECKHE  pPEaKIuH,

TEPMOXUMHNYCCKHUEC YPABHCHUA. IlonsTue o CKOpPOCTH XHUMHYCCKOU pC€aKknuun

1.4

[TonsaTne 06 0OpaTUMBIX M HEOOPATHUMBIX XMMHUYECKUX peaknusax. [loHsTue o
TOMOTEHHBIX M T€TePOreHHBIX peakiusx. [[oHATHE 0 XUMHUYECKOM PaBHOBECHUHU.
dakTophl, BIHAIOIIME HA CKOPOCTh XHMHUYCCKOH pEaKIUh M TOJOKEHUE

XUMHUYCCKOTO PABHOBCCHS

1.5

1.6

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaxuuu, JIEKTPOHHBIN OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHOW  peakuuu.  CocTaBieHUE  ypaBHEHHI
OKHCJIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKLIUNA C HCIOJIB30BAaHUEM METOJa

QJICKTPOHHOT'O OanaHca

Teopust ANEKTPOIUTUYECKON NUCCOUUALMH. DJIEKTPOJMUTHI U HEINEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHu3M IHUCCOLMALMM BEILECTB C Pa3IU4YHBIMU BUJAMHU
xuMuueckoi cBszu. CteneHb nuccouuanuu. CuiabHbIE U c1a0ble 3JEKTPOIHTHI.
Peakunu nonHoro oomeHa. YcCIOBHS MPOTEKaHUs pPeakMii MOHHOTO OoOMeHa,
MOJIHBIE U COKpALIEHHbIE WOHHBIE ypaBHEHHUs peakiuil. CBOMCTBa KHCIOT,
OCHOBAaHMH M COJIEH B CBETE€ TMPEACTaBICHUN 00 AIEKTPOTUTHYECKOU

nucconuanuu. KauectBeHHble peakiinu Ha MOHbL. [loHsTHE O TMApOIU3E coneit

1.7

XUMUYECKUN DKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISAMH KPUCTALTUYECKUX
pPEMIETOK HEOPTraHWYECKHX BEHIECTB — METAUIOB U HEMETAUIOB (rpadura H
ajiMasa), CJIOKHBIX BELIECTB (XJIOpHMJAa HATpHsl); MCCIEAOBAHHUE 3aBUCHMOCTH
CKOPOCTH XHMMHYECKOM pEaKlUuu OT BO3IACHCTBUA PA3NUUHBIX (HAKTOPOB;
HCCTIEOBAaHUE  DJICKTPOMPOBOJHOCTA  PACTBOPOB  BEIECTB,  Ipoliecca
JIACCOITMAIIMA  KHUCIIOT, INenoYedl ©W  coyiel (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATE€pPUAJIOB); TIPOBEJACHHE OMbBITOB, WUTIOCTPUPYIOMINX MPU3HAKH
MPOTEKaHUs PeaKluii HOHHOTO oOMeHa (00pa3oBaHUE OCaJiKa, BBIJCICHUE rasa,
oOpa3oBaHUE BOJIbI); ONBITOB, WLIIOCTPUPYIOMIMX MPUMEPbl OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIMI (TOpEeHUE, PEeaKIMHu Pa3IoKCHUS, COCAMHECHHUS);
pacro3HaBaHUE HEOPTAHMYECKUX BEIECTB C MIOMOIILI0 KAYEeCTBEHHBIX PEaKIIUMA

Ha MOHBI; pCHICHNEC SKCIICPUMCHTAJIbHBIX 3a1a4

2.1

Hemeramns! 1 ux COCINHCHUA

OOmas  xapakTepucTuka TanoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne u GU3nYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHUYECKHE CBOWCTBA Ha TMpUMEpe XJjopa
(B3auMoO/IeiiCTBHE C METaUlaMH, HEMETaJlaMU, IejodamMu). XJIOPOBOAOPO/I.

ConsiHas KHCIIOTa, XUMHUYECKUE CBOMCTBA, MOJy4YeHHUE, TpUMeHeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOJOPOJIa HA OPTaHM3M ueloBeKa. BakHeime XJIOpuabl U UX

HaXO0XJEHUE B IPUPOJIE

2.2

Oo6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmel. OcoOeHHOCTH CTpOEHHS
aTOMOB, XapaKTEPHbIC cTeneHu okucieHus. CTpoeHue U GU3HYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOPOJAa U Cepbl. AJUIOTPOIHBIC MOIU(BUKALINN
KHUCJIOpPOAa M Cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOJ, CTPOCHUE,
busznueckne W XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3UYECKHE M XUMHUYECKUE CBOHCTBA
(oOmrue Kak mpeacTaBUTENs Kiacca KUCIOT U crnenududeckue). XuMUIECKHe
peaxiuu, Jieamuye B OCHOBE IMPOMBINIICHHOTO CIOCO0a IMONYYCHHS CEPHON
kucnotel. [lpumenenne. CoiM CEpHOM KHCJIOTHI, Ka4eCTBEHHAs PEaKIMsS Ha
cyiabdar-uoH. HaxoxaeHnue cepbl U €€ COCTUHCHHUHN B MpUpPOCc. XUMHUYECKOES
3arpsiI3HEHUE OKPYIKAIOMIEH Cpeibl COSAMHEHUSIMHU Cephbl (KUCIOTHBIC JOXK/IH,

3arpsi3HEHUE BO3/IyXa M BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHUS

2.3

OO6mas xapaktepuctuka 3jgeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEIIEHU OKUCIEHUSA. A30T, pacCIpOCTpaHEHHE B IIPUPOJE,
¢dusnueckre U xuMruyeckue cBoiicrsa. Kpyrosopor a3ora B mpupojae. AMMHAK,
ero ¢u3M4ecKue W XMMHYECKHE CBOWCTBA, MONXy4YeHHe W npumeHenue. Conn
aMMOHMS, MX (U3MUecCKMe W XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KayecTtBeHHast peakuus Ha MOHBI aMMOHHMA. A30THasl KHUCIIOTa, €€ MOJydeHue,
¢u3nveckne W XUMHYECKHE CBOWCTBA (0OIIME Kak TpeACcTaBUTENs Kiacca
KACHOT u cnenuduyeckue). lMcmonp3oBaHue HUTPATOB M COJCH aMMOHHS B
KauecTBE MHHEpAIbHBIX YA0OpeHUd. XUMHUUECKOEe 3arps3HEHUE OKpYKarolen
Cpelbl COETUHEHUSAMU a30Ta (KUCIIOTHBIE JT0XK]IU, 3arpsi3HEHHUE BO3AyXa, IOYBbI

1 BOJJOEMOB)

2.4

®docdop, amtorponHsie Moaudukanuu (ocdopa, puznueckue U XUMUYECKUE
ceorictBa. Oxcun ¢docdhopa(V) u dochopHas kwuciora, (UUIECKUE W
XUMHYECKHE CBOWCTBaA, moiyueHue. Mcnonb3oBanue (ochaToB B KauecTBe

MUHEPAIbHBIX YA0OpEHUIt

2.5

OOmas xapakrepuctuka 3meMeHTOB |VA-Tpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHblE CTENEHH OKUCJIEHMs. YTIJIepoJ, aJJIOTPOINHbIE
MOAU(UKAIUN, pacIpOCTpaHEHUE B MpHUpPoAE, (U3MUECKHE U XUMUYECKUE
cBoiictBa. AxcopOmus. KpyroBopor yriepoga B mpupoae. OKCHIIBI yTriiepoaa,
uxX (QuU3MYecKMe M XMMHUYECKUE CBOMCTBA, NEHCTBUE HA >KUBbIE OPraHU3MBI,

MMOJIYYCHHUC U IIPUMCHCHHC. DKOJIOTHYECKHUE HpO6JICMI>I, CBsA3aHHBIC C OKCHAOM




yraepona(lV); rumoteza rino0ambHOrO MOTEIJICHUS KIUMaTa; MapHUKOBBIM
addekr. YronpHas KUCIOTa W €€ cod, UX (QUINICCKUE U XUMHUYCCKUE
CBOWCTBa, TOJlyueHUE M TpPHUMEcHEHHE. KadecTBeHHasl peakius Ha KapOOHAT-
noHbl. Vcnonp30BaHWe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHauanbHBIE TIOHATHA 00 OPraHMYECKHX BEHIECTBAX KaK O COEIMHEHUSX
yriaepona (MeTaH, 3TaH, ASTWIEH, AalleTWIIeH, 3TaHOJ, IJIHMIEPUH, YKCYCHas
kuciora). MIX cocraB m xummueckoe crpoeHue. [loHarme o Ouonoruyecku
BaXHBIX BEIIECTBAX: JXUpPAxX, OeNKaxX, YIJIeBOJaX — W WX POJIU B IKU3HU
yelnoBeka. MarepuanbHOe €IMHCTBO OPraHMYECKUX M HEOPTaHMYECKHX

COETUHEHUN

2.7

Kpemuuii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, IMOJYYCHHE |
npuMeHeHne. CoeIMHEHHUS KpeMHHUs B mpupoze. OOIme mpeactaBicHUs 00
okcuae kpemuusa(1\V) u kpemuueBoit kuciore. CHIMKATHI, UX UCIOJb30BaHUC B
OBITY, MEUIIMHE, MPOMBIIUICHHOCTH. BaxkHeine cTpouTeIbHbIe MaTepHaIb:
KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH, >kene300eToH. IIpobmembr OGe3omacHOro

HCIIOJIb30BAHUS CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCGI[HGBHOI\/’I KHU3HHU

2.8

XUMUYECKUN DKCIIEPUMEHT: H3ydeHue oOpa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTBI; ITPOBEACHUE KAYECTBEHHBIX PEAKLUN HA XJIOPUA-
WOHBI W HAONIOIEHUE TPU3HAKOB MX MPOTEKAHMs; OMBITHI, OTPAKAIOIIHNE
¢du3nvecKkre U XMMUYECKHE CBOIMCTBA TaJIOT€HOB U MX COCAMHEHUH (BO3MOXKHO
WCTIOJb30BAHNE BHUICOMATEPHATIOB); O3HAKOMJICHHE C OO0pasliaMu XJIOPHIOB
(raoreHuI0B); O3HAKOMJICHHE C oOOpa3laMu cepbl M e€ COCAMHEHUSIMHU
(BOBMOXKHO ~ WCIIOJIB30BaHUE BHUACOMATEPHATIOB); HAOIIOJCHHWE Ipolecca
oOyrJIMBaHUs caxapa IoJ JeHCTBHEM KOHIIEHTPHUPOBAHHOM CEPHOM KHCIIOTHI;
M3yYeHHE XMMUYECKHX CBOMCTB pa30aBIEHHOW CEPHOM KHCIIOTHI, MPOBEICHHUE
KaueCTBEHHOW peakuuu Ha CyiabhaT-MOH U HaONIoJeHHWe mpu3Haka eé
MPOTEKaHHUs, 03HAKOMJICHHE C (PHM3NYECKMMU CBOMCTBaMU a30Ta, (hochopa U ux
COeMHEHUH (BO3MOXKHO HCIOJB30BaHME BHUIEOMATEPHAIIOB), OOpa3IaMu
a30THBIX U (HOCPOPHBIX YIOOPEHHI; MMOTyYeHne, COOMpaHue, paclio3HaBaHue 1
U3yuyeHHE CBOICTB aMMHaKa; MpOBEJIEHHE KAYeCTBEHHBIX pEaKUuil Ha HOH
aMMOHMSIT ©  QochaT-HOH W H3YYCHHE TPHU3HAKOB WX MPOTEKAHMUS,
B3aMMOJICHCTBUE KOHLUEHTPUPOBAHHON a30THOM KUCIOTHI C MeAbIO (BO3MOXKHO
UCTIOJb30BAHNE BHUACOMATEPHATIOB); H3YYEHHUE MOJENeH KPHCTATHYECKUX
peméTok amMmasa, rpaduTa, (QyUIEpeHa; O3HAKOMIEHHE C MPOIECCOM

azcopOLMN pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIy4YeHHE, COOUpAHUE, PACHO3HABAHME U M3Y4YECHUE CBOMICTB
YIJIEKUCIOro Trasa; MpPOBEACHHE KAaueCTBEHHbIX peakluil Ha kapOoHaT- H
CWJIMKAT-UOHbl W H3YyYEHHE INPHU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHHE C
MPOAYKIIMEN CUIMKATHONW MPOMBIIUIEHHOCTH; PELIEHUE 3KCIEPUMEHTAIbHBIX

3a1a4 1o teMe «BaxkHenne HeMeTaJUIbl U UX COETUHEHUS)

MeTamisl 1 uX COCIHUHCHU

3.1

OOm1ast XxapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosnoxennsas B Ilepmoamdeckon cucreme XuMH4Yeckux dnemeHToB .U
MenneneeBa u crpoeHust aroMoB. CTpoeHue MeTauoB. MeTauinyeckast CBsI3b U
METaJUIMYECKass KPUCTAUIMYECKAs PpEIETKA.  OJJIEKTPOXUMMYECKUH  Psif

HaIIpSDKEHUN METaJUIOB

3.2

dusnueckue U XUMHUYECKHE CBOMCTBAa MeTayuioB. OOmMe crocoObl NOIydeHus
MeTaiioB. [IoHsATHE 0 KOPPO3UHM METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHI UX OT
koppo3uu. CriiaBsl (CTalb, YyTyH, JIOPATIOMUHHUM, OpOH3a) U UX PUMEHEHUE B

OBITY U ITPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: NONIOKEHUE B llepHOaMUEcKON CUCTEME XMMHYECKHX
snemeHToB /.M. MeHneneeBa; CTpO€HHE UX aTOMOB; HAXOXIAEHUE B MPHUPOJIE.
duznyeckre 1 XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U
TUAPOKCUIBI HaTpusi W Kanud. [IpuMeHeHue IIEeIOYHBIX METaIOB M UX

COE€TUHEHUN

3.4

[lenouHo3eMenbHbIE  METAUIBI MarHMW W KaJbLMW: IOJOXEHHE B
[Tepnonnueckoii cucteme xumuueckux anemeHToB .M. MenzaeneeBa; ctpoeHue
UX aTOMOB; HaxoxXjaeHue B mnpupoje. Puszndyeckue U XUMHUECKUE CBONCTBA
MarHusi W Kaiublys. Bakueimmne coenuHeHus Kanblusl (OKCHI, THAPOKCHI,

comn). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMunuii: nonoxenue B Ileprognueckoil cucTeMe XMMHUYECKHX 3JIEMEHTOB
J.1. MeHnneneeBa; CTpoeHHME aTOMa; HaxOXAEHHWE B Ipupone. Pusuueckue u
XAMHAYECKHE CBOMCTBA aFOMHUHUSA. AMGBOTEpHBIE CBOMCTBA OKCHIA U THIPOKCH/IA

AITFOMHHUA

3.6

Kenezo: nonoxenue B [lepuognueckoit cucreme XxumMuieckux snemenTon J[. M.
MeHnneneeBa; CTpOCHHE aroMma; HaxXOXJACHWE B mpupoae. Dusmdeckue u
XUMHUYECKHE CBOMCTBa xene3a. OKcuabl, TUApoKcUasl u comu kenesa(ll) u

xene3a(lll), ux cocra, CBOMCTBA U MOTyYCHHE

3.7

XUMUYECKUN SKCTIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3laMy METAJIJIOB U CIUIABOB,

X (PU3NYECKUMHU CBONCTBAMH; HM3Y4YCHHE PE3yJbTAaTOB KOPPO3WU METAIJIOB




4.1

(BO3MOXKHO UCIOJIb30BAHNE BUJIEOMATEPHUAIIOB), 0CcOoOeHHOCTEN
B3aMMOJECHCTBUS OKCHAA KalblMsl M HAarpus C BOAOH  (BO3MOXKHO
MCIOJIb30BaHNUE BUAEOMATEPHANIOB); HCCIEIOBAHUE CBOWCTB KECTKOM BOMBI;
mporecca TOpPEHHs JKene3a B KUCIOpoAe (BO3MOXHO — MCIIOJIb30BAaHHUE
BUJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKIMil Ha MOHBI
(MarHusi, Kanplus, anoMuHus, nuHka, xenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHHE W ONMHMCAHME MPOIIECCOB OKpAIIMBAHUS TUIAMEHW MOHAMH HATpus,
Kaguss W Kaubuus  (BO3MOXKHO  HCIIOJIb30BAaHUE  BMJICOMATEpUAIOB);
uccieoBaHne aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHUS M THAPOKCHIA
LIMHKA; pElIeHNE 3KCIEPUMEHTAIbHBIX 3aja4 10 TeMe «BaxxHeilne MeTamibl 1
UX COCTMHECHUS»

XuMHS ¥ OKpYXarolas cpena

HoBbie Marepuanbl U TexHOJOrMU. BemiecTBa U Marepuasibl B TOBCEIHEBHOMN
KU3HU uyesloBeKa. XUMHUS U 3/10poBbe. be3onacHoe ncnoiab30BaHUE BELIECTB U
XUMHUYECKUX peakuuil B ObITy. IlepBas momolns Mpu XMMHYECKUX OXKOTax M

OTpPAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TIPAMOTHOCTH.  XHUMHYECKOE  3arps3HEHUE
okpyxaromiei cpensl [1JIK. Ponb xumMun B perieHnH SKOJIOTHYECKUX MPOOIIeM.
[TpupogHble HMCTOYHUKH YTIEBOIOPOIOB (yrojb, HPUPOIHBIA ra3, HedTH),

MIPOYKTHI UX MEPEPa0OTKH, UX POJIh B OBITY ¥ IPOMBIITUICHHOCTH

4.3

XUMUYECKUN IKCTIEPUMEHT: M3ydeHUE 00pa3loB MAaTepHalioB (CTEKIIO, CILIABHI

METaJIJIOB, MOJIMMEPHBIE MAaTEPHUAIIBI)




MPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA30OBAHUS

Kon

NpoBePsSIeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHMSA K NPEeAMETHBIM pe3y/ibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30oBaTeJIbHOM
NpOrpaMMbl OCHOBHOI'0 00111ero oopa3osanus Ha ocHoBe PT'OC

1

[Ipencrasnenue:

1.1

O TIO3HABAEMOCTH SIBICHUH MPHUPOJBI, TOHUMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHYECKOW HAayKdh Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIed KyJIbTypbl U MPAKTUUYECKOU
NESITEIbHOCTH 4YEJIOBEKa B YCIOBHSIX COBPEMEHHOIO OOIIECTBa;

IMOHMMAaHHUE MECTA XUMUHU CPE€AU APYTUX €CTCCTBCHHBIX HAYK

1.2

O HAaY4YHBIX MCTOHAX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOJAaX HCCICAOBAHHUA BCIICCTB W HU3YUCHUA
XHUMHYCCKUX peaKuHﬁ; YMCHHC HUCII0JIBb30BATh MOACIN JIIsL

OOBSICHEHHUS! CTPOECHUS aTOMOB U MOJIEKYIT

1.3

o cepax mpodeccHOHATFHON NesITeTbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSAX
XUMHYECKOW HAyKH, YTO IO3BOJIUT OOYYaIOUIMMCS pPaccMaTpUBaTh
XHMHIO Kak cdepy cBoeil Oyaymieit mpodhecCHoHAIbHON AesTeNbHOCTH
U CleNaTh OCO3HAHHBIN BHIOOP XMMHUHM KakK MPOQUIBHOTO IMpeaMeTa

IPY TIEpEX0/ie Ha YPOBEHb CPEHEr0 00IIero oopa3oBaHus

BJ'Ia}ICHI/Ie CHUCTEMOM XHMMHUUYECCKUX 3HAHUU U YMCHUC TIPUMCHATH

CUCTCMY XUMHWYCCKUX 3H21HPII>1, KOTOpasa BKIKOYACT:

2.1

BOXHEHIINE XUMUYECKUE TOHITUS: XUMMUYECKMH JJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, MPOCTOE M CI0XKHOE BEIECTBO, OJHOPOAHAS H
HEOJHOPOAHAs CMEChb, OTHOCUTEIbHBIE AaTOMHAas M MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAHHE, COJb (CPEIHS), XUMHUYECKas
peakiysi, peaklUu COCIMHEHUs, PEaKLUUU pa3IOXKEeHHs, peaKIuu
3aMEIIeHUs, PeaKkLUUu OOMeHa, TErIOBOM A(PQEKT peakuuu, 3K30- U
SHJIOTEPMHUUYECKUE PEaKIMH, pPacTBOP, MaccoBasi IO XMUMHYECKOTO
3JIEMEHTa B COEAMHEHUH, MaccoBas JI0Jsl ¥ MPOLIEHTHAs! KOHLIEHTpalys

BCIICCTBA B PAaCTBOPC, AAPO aToOMaA, 3HeKTp0HHI:II>i clou aroMa, aTOMHas




2.2

opbutanb, paauMyc aToMa, BaJICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBA3b, dJIEKTPOOTPULIATENBHOCTD, MOJISIPHAS U HETIOJISIPHAS
KOBAJCHTHAsI  CBA3b, HOHHAs  CBA3b, METAUINYECKas  CBSA3b,
KpUCTaNIMYecKas pemérka (aroMHas, WOHHAas, MeTaJuIhyecKas,
MOJIEKYJIIpHasi), MOH, KaTUOH, AHUOH, 3JIEKTPOJIUT M HEDJIEKTPOJIMT,
ANIEKTPOJIUTUYECKAsT  JUCCOLMALMS, pPEAaKUUM HOHHOIO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUWH,  OKUCIUTENb U
BOCCTAHOBHUTENIb, OKHUCIIEHUE M  BOCCTaHOBJIIEHHE, DJIEKTPOJIH3,
XMMHYECKOE paBHOBecHE, oOpaTuMble W HEOOpaTUMbIE pEaKIvy,
CKOpPOCTb XMMHYECKOM peakumu, Karammsarop, I[IJIK, kopposus
METAJUIOB, CILIABBI

OCHOBOIIOJIATalOIIME 3aKOHBI XWUMHH: 3aKOH COXPAaHEHHsI MaccChl,

nepuoauueckui 3akoH J[.M. MennaeneeBa, 3akOH IOCTOSHCTBA

cocTaBa, 3aKOH ABOTrajipo

2.3

TCOPUN XUMHH: ATOMHO-MOIJICKYJISIpHAsA TCOpHU-, TCOpUAd

AJIEKTPOJIUTUYECKON JUCCOMAIUN

Biianenne ocCHOBaMU XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAIOIIEH:

3.1

YMEHHE MMPaBUIbHO UCIIOJIb30BATh N3YUYECHHBIEC BEILIECTBA U MaTepUabl
(B TOM uYuclie MHHEpaJbHBIE yIOOPEHHUS, METaIbl W CIUIABHI,
HOPOAYKTHl NEPEepadbOTKU MPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAaHOro rasza, HeTH) B OBITY, CEIbCKOM XO3SICTBE, Ha
MPOU3BOJICTBE U TIOHMMAaHWE 3HAYEHHs >KUPOB, OEJIKOB, YIJIEBOJOB
JUIS OpraHW3Ma 4YeJIOBeKa; yMEHHE IPOTHO3UPOBATh BIMSHUE BEIIECTB

H XUMHWYCCKHX IIPOLUCCCOB HA OPraHHM3M YCJIOBCKA W OKPYIKAIOUIYIO

TIPUPOIHYIO CPEy

3.2

YMCHHUC HUHTCTPUPOBATHL XUMHUYCCKUC 3HAHUA CO 3HAHUAMU JAPYIUX

y4eOHBIX TIPEIMETOB

3.3

HAJIMYME OIBITa PabOThl C Pa3IMYHBIMU MCTOYHUKAMH HWH(OpMAINH
N0 XUMHUU (HaydyHas M Hay4yHO-TIOMYJSIpHAs JHUTEpaTypa, CIOBapH,

CIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHHUBATH I/IH(bOpMaIII/IIO O BCIICCTBAX, HX
MMPCBPALICHUAX u MMPaKTH4YCCKOM IMPUMCHCHUU )51 YMCHHUC

HCITOJIL30BaTh €€ JJI1 pCHICHU A y‘I€6H0'H03HaBaTCJII)HI)IX 3aJga4

BJ'IaI[eHI/Ie OCHOBaMH THIOHSATHHHOTO arrmapara M CHUMBOJHUYCCKOIO

SA3bIKa XUMHH JJI1 COCTaBJICHUA CI)OpMyJ'I HCOPTraHNYCCKUX BCHICCTB,




ypaBHeHI/If/'I XUMHYCCKHUX peaKHHfI; OCHOBaMHu XUMHYCCKOU

HoMeHkJarypsl (IUPAC u TpuBransHOI)

YMeHne oOBSICHATH CBS3b IMOJIOKEHHUS 3ieMeHTa B Ilepmomnueckoit

CUCTCMEC C YHCJIOBBIMU XAPAKTCPUCTHKAMU CTPOCHHUA AaTOMOB

5 XMMHUYECKHX D3JIEMEHTOB (COCTaB W 3apsii sapa, OOIee YHUCIIo
AJIEKTPOHOB), pPACIpEACNIEHUEM SJIEKTPOHOB TI0 HHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIOB, KATHS M KAIbIIHS
IIpencraBneHne 0  NEPHOOUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paauyc aToMa, 3JIEKTPOOTPHUIATEIHHOCTD),
6 NOPOCTBIX W CIOXHBIX BEHIECTB OT TIOJOXCHHS JJIEMEHTOB B
[lepuoauueckoit cucteme (B MadblXx MEpPHOJAX U  TJIABHBIX
HOJTPYINax) ¥ AJIEKTPOHHOTO CTPOSHHSI aTOMa
7 YMeHue Ki1accupuIpoBaTh:
7.1 XUMHUYECKHUE IJIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMUYECKUE PEaAKIINHI
8 YMeHue onpenensith:
8.1 BaJICHTHOCTh U CTENEHb OKHUCICHHUS XUMHYECKHX SJIEMEHTOB, 3apsi
' WOHA
8. BUJ, XUMHYECKOW CBSI3W W THIT KPHUCTAUIMYECKOH CTPYKTYpHl B
' COCITMHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHMIA)
8.4 OKHCJIUTENh U BOCCTAHOBUTEJIb
9 YMeHne xapakTepru3oBaTh GU3NIECKHUE U XMMUIECKUE CBOMCTRA!
OPOCTHIX BemlecTB (KHUCIOPOA, O30H, BOAOPOA, TrpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢docdop, cepa, XJIOp, HATPUH, Kaauil, MarHdW,
KaJIbLIM, allFOMUHUH, 5KeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX PacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOAOPOMA, OKCHUIBI M THUIAPOKCHJIBI
9.9 metaiioB |-I1A rpynn, amomunus, meau (1), uunka, xeneza (Il u
' I11), oxcuast yraepoaa (I u 1V), kpemuus (1V), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a30oTHCTas, a30THasi,
dochopHas, yrojibHasi, KpeMHUEBasK KUCIIOTA U MX COJIH)
9.3 IPOrHO3MPOBaTh W XapakTEpHU30BaThb CBOMCTBAa  BEIIECTB B




3aBUCUMOCTU OT HUX COCTaBa M CTPOCHHA, NPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOfICTB, BO3MOXXHOCTb IIPOTECKAHHUA XUMHUUYCCKUX

HpCBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIISITH MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKIUH, B

10
TOM YHCJIIE:
10.1 peaxiuiit HFOHHOTO OOMeHa
10.2 OKHCITUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
103 WUTIOCTPUPYIOIIMX XHUMHYECKHE CBOWCTBA H3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEILECTB
104 MOJITBEPIKIAIOIINX TEHETHYECKYIO B3aUMOCBSI3b MEX1y HUIMHU
11 YMeHue BeIYUCITH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIBHYI0 MOJICKYJIIPHYFO W MOJISIPHYIO MacChl BEIIIECTB,
' MacCCOBYIO JIOJIF0O XUMHUYECKOTO JIEMEHTA B COSTMHCHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSM XUMHYECKHX pEaKIuid W HaXOAWTh KOJIUYECTBO
' BEIIECTBa, 00bEM U MacCy PeareHTOB WITH MPOAYKTOB PEAKITIH
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJJaMU  HAy4yHOTO  TO3HaHWs  (HAOIIOJcHUE,
191 U3MEpEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHKE) TIPH U3YUCHUH BEIICCTB U
' XUMHUYCCKHX SBJICHHH, yMeHHE CQHOPMYJIHpPOBaTh MpoOiIeMy H
NPEIJIOKUTH TTYTH €€ peIICHUs]
192 0e3omacHON pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' TIOCYI0H 1 JTaOOpaTOpHBIM 000pyIOBaHHEM
MpaBHJIaMA O€30TIACHOTO OOPAIICHHS C BEIIECTBAMH, UCTIOIh3YEMBbIMU
B TMIOBCETHEBHOW KM3HU, TPABUIIAMHU TTOBEJICHUS B IEISIX COSPEIKECHUS
123 3JI0POBbSI M OKPY)KAIOIICH NPUPOTHON CpeJbl;, IMOHUMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS HA JKMBBIC OpPraHU3MBI OIPEACIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHUS M TPEIOTBPALICHUS HX BPEIHOTO
BO3JIEUCTBUS
13 Hannune mpakTU4eCKHX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHUS
CJIETYIOIINX XUMHUYECKUX IKCTIEPUMEHTOB:
s W3YYCHHE U ONUCaHue (PU3UIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILICCKI/IMI/I u XHUMHUYCCKUMH SABJICHUAMMU, OIIBITHI,




13.2

HIUTIOCTPUPYIOIIUEC ITPU3HAKU ITPOTCKAHUA XUMHNYCCKUX pCaKL[I/Iﬁ

HN3Yy4YCHHUC crmoco0oB pasaciiCHuA cMmecelt

13.3

IIOJIyYEHUE KHUCIOpOJAa W H3Yy4YEHUE €ro CBOWCTB; IIOJIy4EHHE
BOJOPOJA U M3YyYEHHUE €ro CBOMCTB; IOJIyYEHUE YIJIEKHMCIIOTO ra3a U

U3YYEHHE €ro CBOICTB; MOJyYEHUE aMMHAKa U U3yYEHHUE €r0 CBOMCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCOBOM  AOJen

PacTBOPEHHOIO BEILLIECTBA

135

pUMEHEHHE WH/IUKATOPOB (maxmyca, METHUJIOpaHXKa u
denondTanenna) A7 ONpeaeNeHHs XapakTepa Cpelsl B PacTBOPAX

KHUCJIOT U 1Iejo4ei

13.6

13.7

UCCIICIOBAHUE W OIMCAHUE CBOMCTB HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYCHHE B3aUMOJCHCTBHS KUCIIOT C METAJUIAMH,
OKCHJJAMH  METaUIOB,  pacTBOPUMBIMM MU HEPACTBOPUMBIMU
OCHOBAHUSIMM, COJISIMH; IIOJIyYEHUE HEpPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOTO MeTaJlla JpyrMM U3  pacTBOpa  COJIN;
ucclieJoBaHue aM(pOTEPHBIX CBONCTB THJIPOKCHIOB aJIOMUHUS U

[IUHKA

PCUICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 I10 TCMaM: «OCHOBHBIC KJIaCCHI
HEOPraHn4C€CKux COG)II/IHGHI/If/'I»; ((BHCKTpOJII/ITI/I‘ICCKaSI
JAUCCOL A, «BaxHelmuyue HeMETalabl H HUX COCAVHCHUA»,

«Baxneine MeTalIbl U UX COCAUHCHUSA»

13.8

XUMHYECKHE  JKCIICPUMEHTBHI,  WUIFOCTPUPYIOIIUE  MPHU3HAKU
NPOTEKAHHS PEaKIUii MOHHOIO OOMEHA; KaYeCTBEHHBIC pPEaKIMH Ha
MPHUCYTCTBYIOIAE B BOJHBIX PAcTBOpPaxX HOHBI: XJOPUA-, OpOMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-,  CHUIMKAT-aHHOHEI,
THUIPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHus, KaJbIIHs, aJTFOMUHHSI,

xenesa (2+) u xenesa (3+), meau (2+), uMHKa

14

VYmMmeHnue:

141

NpPEICTaBIATh PE3YJNbTaThl JIKCIEpUMEHTa B (OpME BBIBOJOB,
JIOKA3aTeNbCTB, TpaUKOB M TaOJUIl W BBISIBIATH SMIIUPUUYECKUE

3dKOHOMEPHOCTH

14.2

YCTAHABJIMBATDb CBA3U MCKIY pCalbHO Ha6JIIOI[a€MLIMI/I XUMHWYCCKUMH
SABJICHHUAMU W IPOoHECCaMu, NPOUCXOAAINMMA B MaKpO- U MUKPOMHUPE,

OOBACHATH NPUUYMHBI MHOTOOOpa3us BEILECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 371eMEHT COAEeP:KAHUS
1 IlepBoHayaNbHBIE XUMUYECKUE TTOHATHS
11 Yucteie BemecTBa U cMecH. CriocoObI pasieieHus cMecei
19 ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JeMeHTbl. CHMBOJIBI XUMHYECKHX
' a1eMeHTOB. [IpocThie U cll0XKHBIE BEIIECTBA.
13 Xumnueckas Gopmyia. BareHTHOCTh aTOMOB XMMHUYECKUX 31€MEHTOB. CTerneHb
' OKHCJICHUS
3aKkOH TOCTOSIHCTBA cocTaBa BewlecTB. OTHOcHTENbHAs aTOMHas Macca.
14 OTtHocuTenbHas MOJEKYJIsIpHas Macca. MaccoBasi 10J1s1 XUMUYECKOrO dJIE€MEHTa
B COCMHEHUN
L5 KomngectBo BemectBa. Monb. MomspHas Macca. MomsipHblii 00bEM Tra3oB.
' B3anMoCBsI3b KOJIMYECTBA, MACCHI U YNCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 @uznueckue U XUMUYECKHUE SIBJICHMS. XMMHUYECKas PEaKUus U €€ MPU3HAKHU.
' 3aKOH COXpaHEHMs MacChl BEUIECTB. XUMHUYECKUE YPaBHEHUS
5 [lepnonnueckuii 3akoH u llepmoamdeckas cucremMa XMUMUYECKUX JJIEMEHTOB
J.N. Menneneea. CTpoeHHe aTOMOB
Ilepnonnueckuit 3akoH. [lepnoandeckas cucteMa XUMUYECKUX di1eMeHTOoB JI.1.
2.1 Menpgeneesa. Ilepronpl n rpynnsl. @U3HYECKUE CMBICIT MOPSAIKOBOTO HOMEPA,
HOMEPOB NEPUOJA U TPYIIIBI 3JIEMEHTA
Crpoenue aromoB. CoctaB atoMHbIX snep. M3oromnbl. DnekTpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX 000J04eK aTOMOB TMepBbIX 20 XHUMHUYECKHX DJIEMEHTOB
[Tepnonnueckon cucremsl J[.11. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEepHOJOB, Kanus, Kaiblug (paauyca aToMOB, 3JIEKTPOOTPHULATEIBHOCTH,
2.3 METANIMYECKUX M HEMETAUIMYECKUX CBOWCTB) M HUX COECJUHEHUH B
COOTBETCTBUM C TIIOJIOKEHMEM dJIeMEHTOB B llepuomnmueckonn cucreme u
CTPOCHHEM HX aTOMOB
3 Crpoenue BemecTsa
Xumuueckass cBsizb. KoBaneHTHass (mosisipHass W HEMOJSIPHAsi)  CBS3b.
3.1 DONEeKTpOOTPULIATENIBHOCTh ~ XMMHMUYECKUX  2JIEeMEHTOB.  MoHHas  CBs3b.

Meramnueckas CBSI3b




3.2

Tumnel KpUCTAJIIINYCCKUX peHIéTOK (aTOMHaSI, HOHHasl, MCTaJ'IJII/I‘-IGCKaSI),
3aBHCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaJIHquCKOﬁ peH_IéTKI/I H BUIA

XUMHUYCCKOU CBSI3U

Baxwueine npeaACTaBUTCIIN HCOPraHUYCCKHUX BCIICCTB. Hemeranner u ux

COCIHUHCHUS. MerTaisl 1 uxX COCINHCHUA

4.1

4.2

Krnaccudukamuss ¥ HOMEHKJIATypa HEOPraHMYECKUX COCIWHEHHH: OKCHIOB
(coneobpazytromue: OCHOBHBIE, KHUCIIOTHBIE, am(pOTEepHBIC) u
HecoseoOpasyomue; OCHOBaHWHM (MIEI0OYM W HEPACTBOPUMBIC OCHOBAHUS);
KUCJIOT  (KUCIOpPOJCOAEpKAale U  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); coJiel (CpEAHHUX U KUCIBIX)

®Ousnyeckue MW XHUMHYCCKHE CBOMCTBA MMPOCTBIX  BCHICCTB-HCMCTAJIJIOB:

BOZIOPO/Ia, XJI0pa, KUCIOPoa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

@u3znyueckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JIUTHUS,
HATpusl, Kallisd, MarHus U KaJblUsl, aTIOMUHHUS, Kele3a. DNeKTPOXUMHUECKUI

pAA HANPSIKEHU N METAIIOB

4.4

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COEIMHEHUN HEMETaJlJIOB:
XJIOPOBOAOPO/Ia, CEPOBOIOPO/IA, aMMHAKa

dusnyeckue U XUMHYECKHE CBOMCTBa OKCHIOB HemeTtauioB: cepol (1V, VI),
azora(ll, 1V, V), docdhopa(lll, V), yrnepona(ll, 1V), xpemuusa(1V). [TonxyueHue

OKCHAO0B HEMCTAJIJIOB

4.6

Xumunueckue cBoictBa okcuaoB: MetawioB |A-IIIA rpynmn, umnka, meau(ll) u

xene3a(ll, 111). Tlonydenue okcuI0B METAIIIOB

4.7

XUMHUYECKHNE CBOMCTBA OCHOBAaHUU M aM(OTEPHBIX TUJIPOKCUIOB (Ha MpUMeEpe
TUAPOKCHIIOB ~ QIIOMUHUS, JKele3a, I[uHKa). llomydyeHue ocHOBaHUN U

aM(OTEPHBIX TUAPOKCUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHUCIOT: XJOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochopHOU, KpeMHUEBOM, yroabHOH. OcoObie
XUMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHON CEpHOM W a30THOW KHUCIOT.

[TonydyeHue KuciIor

4.9

4.10

OO0mue XuMHIeCKHue CBOMCTBA cpeaHux colel. [lomyuenue comneit

[Toydenne, coOupaHuWe, paclO3HABAHWE BOJOPOJA, KHCIOpPOJa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B JabopaTopuu

411

HOJ'IyLICHI/IC aMMUMakKa, CCpHOﬁ U a30THOM KHUCJIOT B MMPOMBIIIJICHHOCTH. O6IJ_II/I€

CITOCOOBI MMOJIY4YCHUA MCTAJJIOB




4.12

I'enetnueckas cBI3b MCIKAY KJIaCCaMU HCOPIaHNYCCKUX COCI[I/IHCHI/Iﬁ

XuMHUYeCcKHue pCaKuuu

5.1

Krnaccudukanus XMMHUYECKHX PEeaKIUil M0 pa3IMyHbIM MPU3HAKAM: 10 YUCITY U
COCTaBY Y4YaCTBYIONIMX B pEaKIMH BEHIECTB, MO TeIIOBOMY 3(ddexTy, 1o

N3MEHECHHIO CTETICHEH OKHUCICHUS XUMHUYSCKHX DJIEMEHTOB

5.2

TemoBo# 3(h(hekT XUMUIECKOH peakny, TEPMOXUMUYECKHE yPaBHEHUA. DK30-

U OHAOTCPMHUYCCKUEC PCAKITNH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHUA

5.3

OKHCIUTEEHOBOCCTAHOBUTEINbHBIE peakini. OKHUCIUTENTH U BOCCTAHOBUTEIH.
[Ipouiecchl  OKHMCIIEHUS U BOCCTAHOBJICHMSI. DNeKTpOHHBIN  OajaHc

OKHCJIUTECILHOBOCCTAHOBUTCIILHOM pCaKknuun

5.4

Teopust AMeKTPOIUTUUECKON Arccourani. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHL U

HEJJICKTPOJINTHI. CunbHEIC U c1a0bIe QJICKTPOJINTEI. CrereHb Jucconuanuu

5.5

Peakiuun moHHOr0 OOMEHa. YCIIOBHSI MPOTEKAaHUS PEaKkIWii MOHHOTO OOMEHa,

IIOJIHBIE U COKPAIEHHBIE HOHHBIE YPABHEHUS PEAKLIUN

XuMHS ¥ OKpYyXarolas cpena

6.1

BemectBa w1 marepuanbl B TNOBCEIHEBHOW >KM3HU 4YeloBeka. be3omacHoe
WCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX pPEaKIUil B JlabopaTopuu Hu OBITY.

IlepBas moMomIb NPU XUMUUYECKUX 0XKOTaX U OTPABICHUAX

6.2

XHUMHUYECKOE 3arpsi3HEHHE OKpYXarolled cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3yXa M BOJOEMOB), CHOCOOBI €r0 MPEAOTBPALICHHS
[Ipenenvnas ponmyctumas konueHTpauus BemectB (IIJK). Ponp xumum B
peIICHNH HKOJIOTHYECKHUX TMpoOsieM. YcCuieHHe MapHUKOBOTO 3¢ dekra,

pa3pylIeHHEe 030HOBOTO CIIOs

6.3

[Ipumenenue cepbl, a3ora, docdopa, yriaepoaa, KpeMHUS U UX COCIUHCHUU B
OBITYy, MCIWIIMHE, IMPOMBIIUICHHOCTH W CEIbCKOM Xo3sicTBe. [IpumeHeHHE
METAJJIOB M CIJIaBOB (CTajb, YyryH, [IIOpaTIOMUHUM, OpoH3a) B OBITY U
MPOMBIIICHHOCTH WX COeOUHCHHU. [IOHATHE 0 KOPPO3MH METAaJIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

6.5

[TpupogHble UCTOYHHUKH YTIIEBOJIOPONOB (Yrosib, MPHUPOIHBIA Ta3, HEPTH),
MIPOIYKTHI UX MepepabOTKH (OEH3UH), UX POJIb B OBITY ¥ IMPOMBIIUICHHOCTH

[lepBoHauanmbHbIE TOHATUSI 00 OpPraHMYECKHUX BEIIECTBAX KAaK O COCAWHEHUSIX
yriepona (MeTaH, 3TaH, dTUIICH, alleTUIICH, STaHOJ, TJMLEPUH, YKCYCHAsI KUCTIOTA).
[TonsiTrie 0 OMOJOTMYECKH BaYKHBIX BEIIECTBAX: JKUpaxX, OeNKax, yriieBoJaax — U UX

POJIN B )KU3HHU YCIIOBCKA




PacuyéTrr:

7.1 o GpopmysaM XUMUYECKUX COETUHEHHIM
7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

METOINUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






