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IMNOACHHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMuu Ha ypOBHE OCHOBHOT'O OOILIEro 00pa3oBaHUsl COCTaBIEHA
Ha OCHOBE TpeOOBaHMI K pe3yslbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl OCHOBHOTO oO1miero odpaszoBanus, npenactaBieHusix B PI'OC OO0, a
TaK)K€ Ha OCHOBE (QenepanbHOM paboyeil MmporpaMMbl BOCIUTAHUS U C YUYETOM
KOHIICTIIIMK TpernojaBaHusi y4eOHOro mnpeaMera «XuMHUS» B 00pa3oBaTeIbHBIX
opranusauusax Poccuiickon denepanun.

[Iporpamma mo XumMuu Aa€T NPEACTABICHHE O LENsIX, OOIIel cTpareruu
00y4eHUsI, BOCIIUTAHUS U PA3BUTUA 00YyUaIOIIMXCS CPEACTBAMHU YUEOHOTO MpPEIMETa,
yCTaHaBIMBAaeT 00s3aTeIbHOE MPEIMETHOE  COAepXaHHe, MpeaycMaTpUBaeT
pacmpenefieHue ero Mo KjaccaM M CTPYKTYpUpOBaHHE IO paszjieiiaM M TeMaMm
OporpaMmbl 1O  XUMHUH, OINpEAeNsieT KOJIMYECTBEHHbIE W  KAaueCTBEHHbBIC
XapaKTEPUCTHKU COJEPKAHMS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh H3yUYEHHUS
XUMHUU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKH Y4EOHOIO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydYaroIIMXCs, OMpeNeisieT BO3MOXKXHOCTHU
npeaMera Jjs peanu3aludyd TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTeILHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHMs, a TAKKe
TpeOOBAaHMI K pe3yibTaTaM OOy4YEHUs XUMHUHU Ha YPOBHE LEJEeH W3yyeHus: npeaMeTa
U OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIBHON JAEATEIBHOCTH OOYydarolerocs Io
OCBOCHHIO YU4€OHOTO COJICPKAHMS.

3HaHMEe XHUMHHM CIY>)KUT OCHOBOM i  (OPMUpOBAHUS MHUPOBO33PEHUS
oOyyJaronierocs, ero npeJacTaBICHU 0 MAaTEPUAIBHOM €JUHCTBE MHUpPA, BaKHYIO POJIb
UrpaioT GopMUpyeMble XUMHEHN MpeACTaBICHUS O B3aUMONPEBPALICHUSIX YHEPTHH U
00 DHBOJNIOIUU BEHIECTB B NPHUPOJAE, O IMYTAX pPEIICHUS TIOOAIbHBIX MpobIeM
YCTOWUYHUBOTO PA3BUTHs YEJIOBEYECTBA — CBIPHEBOW, JHEPIETUYECKOM, IMHUILEBOM U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3APaBOOXPAHEHHUS.

N3yuyenune xumuu:

COCOOCTBYET peanu3aliii BO3SMOKHOCTEN I CaMOPa3BUTH U (POPMUPOBAHUS
KYJbTYPBI IUYHOCTH, €€ 0011el U GyHKIIMOHATHHOU IPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyyJaronmxcsi, HABBIKOB WX  CaMOCTOSITENIbHOW  y4yeOHOM  JesATeabHOCTH,
DKCIIEPUMEHTAIBHBIX M HCCIEAOBATENIbCKUX YMEHHWH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATBHON ACSITETbHOCTH;

3HAKOMUT €O CHelu(UKOW HAYyYHOTO MBIIUICHHUS, 3aKIaJblBa€T OCHOBBI
LEJIOCTHOTO B3MJIsIa HA €IMHCTBO NMPHUPOJIBI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUU E€CTECTBEHHO-HAYYHOI rPaMOTHOCTH 00YYaIOLIUXCSl;

crocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K IPUPOJAE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJOTHMUYECKOE
o0pa3zoBaHue 00y4aIOIIUXCSl.



JlanHple HampaBieHHs B OOYYCHHH XUMHH OOECIIEUMBAIOTCSA CHEIH(PUKOM
colepkaHuss ~ y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  IE€Jaroruuecku
aJIalTUPOBAHHBIM OTpaXKeHHEM 0a30BOM HAyKHM XMMUU Ha OMNpPEACNIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHWs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMBl IEPBOHAYAIBHBIX MOHITHI XHMHH, OCHOB
HEOPraHUYECKOM XMMHMM W HEKOTOPBIX  OTACJIBbHBIX 3HAYUMBIX  ITOHATHU
OpraHUYECKON XUMUHU.

CrpykTypa colepkaHUsl MPOrpaMMbl MO XUMHUHU C(POPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mnonaxoaa K e€ m3ydeHuro. ColaepkaHHE CKIAABIBAETCA U3 CHCTEMBI
INOHATHA O XMMHYECKOM JJIEMEHTE M BELIECTBE M CUCTEMBI MOHATUN O XMMUYECKOU
peakuuu. OO0e 3TH  CHUCTEMBl CTPYKTYPHO OpraHM30BAaHbl [0 MPUHIUIY
MOCJIEI0OBATENBHOTO Pa3BUTUS 3HAHWM HAa OCHOBE TEOPETHYECKUX MPEICTABICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— IpeJICTaBICHUN 00 3IEKTPOIUTUYECKOMN AUCCOLMALIUY BEIIECTB B paCTBOPAX.

Teopetnueckne 3HAHUS  PACCMATPUBAIOTCS HA  OCHOBE  AMIIMPHUYECKU
NOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHS K JIpYTOMY, BBINOJHAS (PYHKIMU OOBSACHEHUS U MPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHUSI U BO3MOYKHOCTEW MPAKTUYECKOrO NMPUMEHEHUS U IMOJIYUYEHUS H3ydaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 1O  XUMUM  CIHOCOOCTBYET  (DOPMUPOBAHUIO
IIPEACTABICHNS] O XUMUYECKOW COCTABIIAIONIEN HAYYHOW KApPTHHBI MHUPA B JIOTHUKE €€
CHUCTEMHOW IpPUPOABI, LEHHOCTHOTO OTHOLICHMS K HAYYHOMY 3HAHHMIO M METOJaM
IIO3HAHUA B HayKe. M3ydeHue XuMuu NpouCcXOoauT C MPUBJICYCHUEM 3HAHUN U3 paHee
M3YYEHHBIX Y4eOHBIX NpeaMeToB: «Okpyxatoumii Mup», «buonorus. 5—7 kimacce» u
«Dusuka. 7 Knacey.

[Tpn n3yueHun XUMUU MPOUCXOAUT HOPMUPOBAHNE 3HAHUN OCHOB XUMHUUYECKOU
HayKM Kak 00JaCTM COBPEMEHHOT0 €CTECTBO3HAHMS, NMPAKTUYECKOM AESTEIbHOCTU
YesloBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJbTyphl. 3ajadya yuyeOHOro
IpeIMETa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUN — Ba)KHEHUIIUX
(dakTOB, MOHITUHN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM, TOCTYMHBIX 000OIIECHUIMA
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3bIka HAYKH, B MPUOOIIEHUH K HAYYHbIM METOIaM
NO3HAHMS NPU M3YUYEHUHU BEIIECTB U XMUMHUYECKHMX pEaKkuil, B (HopMHpOBaHUHU U
Pa3BUTHM MO3HABATEIbHBIX YMEHUM U WX MPUMEHEHUH B Y4eOHO-IIO3HABATEIILHON U
y4eOHO-UCCIIEIOBATENbCKOM  JESTEIbHOCTH, OCBOGHHMM TMpaBui  0O€30MMaCHOro
oOpalieHus ¢ BEeIIeCTBaMHU B TOBCETHEBHOM KU3HU.

[Ipn nM3yueHMH XMMHHM Ha YpOBHE OCHOBHOI'O OOILEro 0Opa30BaHUsS BaXHOE
3HaYeHHe NMPUOOpeNn TaKue e, KakK:



— (dopMHuUpOBaHWE WHTEIUICKTyaIbHO Pa3BUTOW JUYHOCTH, TOTOBOH K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHATHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM KU3HU;

— HaIpaBJIeHHOCTh O0YyUYEHUS Ha CUCTEMAaTHYECKOe MPUOOIICHIE 00yYaroINXCs
K CaMOCTOSTEJILHOMN MMO3HABATEIIPHON JCSITCIIBHOCTH, HAYYHBIM METOJIaM IO3HAHUS,
bopMHUPYIONTUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecreueHue YCIOBUH, CIOCOOCTBYIONIUX MPUOOPETEHUI0 O00YYaIOIIUMUCS
OMbITa Pa3HOOOPA3HON NEATETbHOCTH, IO3HAHUS W CaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIIETEHINI), WMEIONIUX YHHBEpPCAJIbHOC 3HAUYCHHUE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— ¢opmupoBaHue 00me (PYHKIMOHAIBHOW W  €CTECTBEHHO-HAY4YHOU
TPaMOTHOCTH, B TOM YHUCJI€ YMEHHI OOBSCHSITH U OIICHUBATH SIBJICHUS OKPY>KAIOIIIETO
MUpa, UCTIOJb3Ys 3HAHUS U OTIBIT, OJYYCHHBIC MTPU U3YYCHUH XUMHH, IPUMEHATh UX
IIPY PEIICHUY TPOOJIEM B IIOBCETHEBHOM KU3HH M TPYI0BOH JESITCIHHOCTH;

— ¢opMHupOBaHUE y 00YUAIOMIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAaHHUS
IIEHHOCTH XUMUYECKUX 3HAHUHN Il BBIPAOOTKH HKOJIOTHYECKU IIeJIeCO00pPa3HOTO
MOBEJCHUS B OBITY M TPYJOBOM ACSATEIBHOCTH B LESIX COXPAHEHHS CBOETO 37J0POBbSA
Y OKPYKaOIIEH IMTPUPOTHON CPEIbI;

— Ppa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIIO H
CaMOBOCIIMTaHUIO HA OCHOBE YCBOCHUS OOIIEUEIOBEUECKUX IIEHHOCTEN, TOTOBHOCTH
K OCO3HAHHOMY BBIOOpY TIPO(HIIA U HATIPaBICHHOCTH JATbHEHIIIETO 00y YCHHS.

OO11ee YKCIIO YacoB, OTBEAEHHBIX JJI1 U3YYEHUS! XUMHUHA HA YPOBHE OCHOBHOTO
obmiero obpa3zoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4daca B
HeJelno), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponp XvMMuM B KU3HU 4YeNIOBEKa. XUMHS B CUCTEME HAYK.
Tena u BemectBa. du3nueckue cBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[Tonsitue o Meromax mo3HaHus B XxumuH. UucTeie BemectBa U cMmecu. CrocoObl
pa3JIelieHus] CMECEM.

ATOMBI W MOJIEKYJbBl. XHUMHUYECKHE JJIeMEHTbl. CHMBOJBI XUMHUYECKHUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas GopMynna. BaleHTHOCT, aTOMOB XMMHUYECKUX SJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA CcOCTaBa BewecTB. OTHOcUTENbHAass aroMHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast JoJisi XMMHUYECKOTO JIEMEHTa B COCIMHEHUH.

KomnuectBo BemectBa. Moisib. MonsipHass Macca. B3auMOCBSI3bp KOJIMYECTBA,
MacCchl M 4YHCIAa CTPYKTYpHBIX €IWHWII BemecTBa. Pacu€tel mo dopmynam
XUMUYECKUX COCTMHEHUM.

PU3UYECKUE U XUMHUYECKUE SIBJICHUSA. XUMHUUYECKasd PEaKUUs U €€ MPU3HAKU.
3aKOH COXpaHEHHUSI MacChl BelIeCTB. XuMHUYeckue ypaBHeHus. Kiaccudbukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHU, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOW, MpaBWJIaMH pabOThl B J1abopaTopuu
npuéMaMu oOpaleHust ¢ J1abopaTOPHBIM O00OpPYJOBAaHUEM, M3yYCHUE W OIHCAHHE
bu3MYeCKUX  CBOMCTB  00Opa3lOB  HEOPTaHMYECKUX  BEIIECTB, HAOJIOJCHUE
dbusnueckux (MIaBJIeHUE BOCKA, TASHUE JIbJA, pACTUPAHUE caxapa B CTYIIKE, KUTICHUE
Y KOHJIGHCAIUsl BOJIbI) M XUMHUYECKUX (TOpPEHUE CBEUYH, MPOKAIMBAHWUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCJIOTOMN) SIBJICHHM, HaOIIOJICHUE U ONHUCAaHUE
NPU3HAKOB  MPOTEKaHUS ~ XUMHUYECKUX  peakiuid  (pasjioKeHue  caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapuisi, paszliokKEHUE THUAPOKCHUAA
memu (I1) mpu HarpeBaHWu, B3aUMOJICHCTBHUE Kene3a ¢ pacTtBopoMm coy menu (1),
U3y4YEHHUE CIOCOOOB pas3JeieHusi CMeceil: ¢ TMOMOIIbI MarHurta, (uIbTPOBAaHHE,
BBITIApMBAaHUE, TUCTWLISALUS, XpoMarorpadus, MPOBEJACHUE OYHMCTKU IMOBApEHHOM
coyiv,  HaOJIOJIGHWE W  ONHWCAaHWE  Pe3yJbTaTOB  MPOBEJACHUSI  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHWS MacChl, CO3JaHUE MOJECICH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHeline npeacraBuTe 1M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopom — sneMeHT U mpocToe
BellecTBO. HaxokleHwe Kuciopoaa B mOpupojae, (GU3MUeckue U XUMHUYECKUE
cBorictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenune kucnopoaa. CrocoObl
MOJIYYCHHS KUCIIOpoa B 1abopaTopuu U MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoie. O30H — auIOTpOITHasg MOAU(BUKAIIS KACTOPOa.



TemnnoBoii 3pheKkT XUMUIECKON PEaKINH, TEPMOXUMUYECKUE YPABHEHHUS, IK30-
U SHJIOTEpPMUYECKHE peakiuuu. TOIIMBO: yrojib M METaH. 3arps3HEHUE BO31yXa,
yCWJICHHE MMAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT U npoctoe BeuecTBo. HaxoxkaeHne Bogopoaa B IpUPOJE,
dbu3uYecKre 1 XUMUYECKUE CBOICTBA, MPUMEHEHUE, CIIOCOObI MmonyueHus. KucmoTsl
Y COJIN.

MonspHblii 006EM Ta30B. PacdéThl M0 XUMHUYECKUM YPaBHEHUSIM.

duznueckue CcBoOMCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HacplllieHHbIE W HEHACBHIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas mons BemecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbL. OCHOBaHHS.
Posib pacTBOpOB B mpupoAe W B KHU3HM 4eIOBEKa. KpyroBopoT BOABI B MPUPOJE.
3arps3HeHne NpUupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeauHenuid. Oxcunbl. Knaccuduxarus
OKCUJIOB:  cojeoOpasyromue  (OCHOBHBIE,  KHUCJIOTHbIE, aM{(OTepHble) U
HeconeoOpasyronue. HoMenknatypa okcuioB. @usnueckue U XUMUYECKUE CBOMCTBA
okcuaoB. [lomyyeHne OKCHUIOB.

OcHoBanusi. Krnaccudukaiuss OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknatypa ocHoBaHui. PuU3NUECKME M XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonyueHne oCHOBaHUM.

Kucnotsl. Knaccudukamus xucinor. HomeHknatypa kucinor. Pusznyeckue u
XMMHUYECKUE CBOMCTBAa KHUCIOT. Pan aktuBHoctu wmerawwioB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenkiarypa coneil. @u3nM4YeCKue M XHMHUYECKHUE CBOWMCTBA COJIEH.
[lonydeHue coen.

['eHeTnueckas CBs3b MEXKY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OINPENIECIICHUE COAECPKAHUS KHUCIOPOJa B BO3AyXE, MOJy4YECHHE,
cobupaHue, pacrno3HaBaHUE U HU3YUYCHHE CBOMCTB KHUCJIOpPOJa, HAOJIOJICHHE
B3aUMOJICMCTBUS BEUIECTB C KUCIOPOJIOM M YCIOBUS BOSBHUKHOBEHUS U MPEKPALLICHUS
ropenus (Imo»kapa), 03HaKOMJICHHE C OoOpa3llaMH OKCHUJIOB M OMHMCAHHE MX CBOMCTB,
noJiy4eHue, cooupanue, pacrio3HaBaHHe W M3Y4YCHHE CBOWCTB BOAOpOna (TOpEHHE),
B3auMojielicTBue Bojgopoaa ¢ okcuaoMm Mmeau (Il) (BO3MOXHO HCIOJIB30BaHHE
BUJICOMATEPUAJIOB), HAOIIOJIEHUE O0O0pa3lloB BEIIECTB KOJWYECTBOM | MOJIb,
UCCleJ0BaHUEe 0COOCHHOCTEN pacTBOPEHMS BEIIECTB C PA3IMUHON PACTBOPUMOCTEIO,
MIPUTOTOBIICHUE PACTBOPOB C OMNPEICIEHHOM MAacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, B3aUMOJCHCTBUE BOJBI C META/NIaMU (HAaTPUEM U KaJbIeM) (BO3MOKHO
UCIIOJIb30BaHUE BHUJIEOMATEpPUATIOB), HKCCIEIOBaHUE OOpa3IOB HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHUE WM3MEHEHUSI OKPACKU HHAUKATOPOB B
pacTBOpax KHUCIOT M IIeJouel, u3ydeHue B3aumopeiictBus okcuga meau (Il) c
pPacTBOPOM CEPHOM KHCJIOThI, KHCIOT C METaJUIaMH, PEAKIMKA HEeUTpaavu3aluu,
MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaJlIa JPYTUM U3



pacTBOpa COJIM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHenmue KI1accol
HEOPraHUYECKUX COCIUHECHUIN.

IHepuognuecknin 3akoH u Ilepuoamyeckas cucTeMa XHMHYECKHUX
yiemenToB JI. WU. MengeaeeBa. CrpoeHue aromMoB. XHUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMBITKM KiIacCU(UKAIUK XUMUYECKUX dyieMeHTOB. Ilonstue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILENOYHBIE W MIEJIOYHO3EMEIbHBIE METAIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHTbBI, KOTOPhIe 00pa3yloT aMPOTEepHbIE OKCUJIBI U
TUIPOKCHIBI.

[lepnognyecknii 3akoH. llepuonnueckas cucTeMa XMMHYECKHUX IJIEMEHTOB /.
N. Mengeneera. Koporkonepuonnas u anuHHonepuoaHas Gopmel [leproanueckoit
cucreMbl xumuueckux anemeHtoB JI. WM. MengeneeBa. Ilepronbsl W TpyIIbL.
Du3NUECKUd CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAa U TPYIIIIbI JJIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX sAnep. M3otonbsl. DnekTpoHbl. CTpoeHHUE
ANEKTPOHHBIX  000JIOYEK aTOMOB  MepBbIX 20  XMUMHUYECKHX  SJIEMEHTOB
[lepuonnueckoir cucremsl [[. WM. MengeneeBa. XapakTEpUCTHUKA XUMHUYECKOTO
AJIEMEHTA 110 ero noJyiokeHuro B I[lepuonnueckoii cucreme 1. 1. Mennaeneena.

3aKOHOMEpPHOCTM M3MEHEHUs paguyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYyNIaM U NEPUOAAM.

3nauenue llepnommueckoro 3akoHa u Ilepmogndeckol CHCTEMBI XHUMHYECKHUX
DJIEMEHTOB Ui pa3BuTud Hayku W npaktuku. J[. V. MenaeneeB — yd€HbId U
IpaKJIaHHH.

Xumudeckass cBsi3b. KoBanieHTHass (MOJsipHAss W HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp okucieHua. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iponeccsl
OKHUCIICHHS M BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3loB BEUIECTB METAUIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUJIPOKCUAA IIMHKAa C PacTBOPAMHU KHUCJIOT M IIEJIIOYEH, MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHue, peakliu pa3ioKeHUs, COCTUHEHUSA).

Mescnpeomemmnuie ceasu

Peanuzainusa MEXNpeAMETHBIX CBA3CH NpPU HM3YYEHHMM XUMHU B 8§ Kiacce
OCYIIIECTBIISIETCSA YEPe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSITHH,
TaK Y MOHATHM, SIBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJAEIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOI'O IMKJIA.

OOmMe ecTeCTBEeHHO-HAy4YHBbIE TOHSATHS: HAy4dHbIA (DaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTEe3, KiaccupuKalus, MNEepPUOJUYHOCTb, HAOJIOJCHHE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

@dusuka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJ, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIIECTBO, Tel0, O0BEM,



arperaTHoOe COCTOSIHHE BEIEeCTBA, ra3, GU3NYECKUE BETUYHUHBI, €IUHUIIBI H3MEPEHHUS,
KOCMOC, ITaHETHI, 3B&3/b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaJIbl, TOPHBIE MOPOJIbI, TOJIE3HbIC
MCKOIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHUYECKAs peaKUMs

[lepuonnueckuit 3akoH. llepuonuueckas cucrema XMMHUYECKUX DJIEMEHTOB /l.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBONCTB
XUMHYECKHUX JJIEMEHTOB IIEPBBIX TPEX MEPUOAO0B, KA, KAIbIUI U UX COCAUHEHNN B
COOTBETCTBHMM C IOJIOKEHHUEM JJIEMEHTOB B llepmoanueckoi cucteMe M CTPOEHUEM
UX aTOMOB.

CrpoeHue BeliecTBa: BHUIbl XUMHYECKOM CBA3U. THUIBI KPUCTAJUIMUECKUX
pPELIETOK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTALINYECKOW PEIIETKU U
BHJIa XUMHYECKOU CBSA3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKHUX BEUIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KjlaccaM HEOPraHUYECKUX
COEIMHEHUN, TEHETUYECKas CBSI3b HEOPraHMUYECKUX BEILECTB.

Knaccudukanuys XuMHUUeCKUX peakuil Mo pa3InyHbIM IpU3HaKaM (10 YKUCIy U
COCTaBY YYacCTBYIOLIUX B PEAKLMHU BEILECTB, 10 TEIIOBOMY (D (PEKTY, 10 U3MEHEHUIO
CTETIEHEW OKHUCJICHHUS XUMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). DK30- ¥ SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE YPaBHEHUSI.

[Tonsitue o ckopoct xuMuyeckod peakuuu. lloHsTue 00 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakuusx. [loHATHEe O TOMOI€HHBIX U Te€TEepPOre€HHBIX
peakiusax. [lonarne o xarammse. [loHATHE O XMMHYECKOM paBHOBeCHMU. DaKTOpHI,
BIVAIOIIME HA CKOPOCTb XHMHYECKOW PEAKIUU M MOJO0XKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ pEaKUuu,  JJEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOM peaKiuu. CocraBnenue ypaBHEHUH

OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUUi C  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OasaHca.

Teopusi PIEKTPOIUTUYECKON AUCCOLMALNUU. DIEKTPOIUTHI U HEAIEKTPOJIHTHI.
KaTnonbl, aHuOHBI. MeEXaHU3M JUCCOLMALMM BELIECTB C Pa3JIMYHBIMU BHUIAMU
xuMuueckoit cBsa3u. Crenens qucconuanui. CUiibHbIC U CA0bIe DJIEKTPOJIUTHI.

Peakiium morHOro oOMeHa. YCJIOBHsI MPOTEKAHHS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHUs peaknuil. CBoWCTBa KHUCIOT,
OCHOBAaHMI M coJiel B CBETE MPEACTABICHUN 00 3IEKTPOTUTUUECKON AUCCOLUALINH.
KauecTBeHHbIe peaknyu Ha HOHBIL. [[OHSATHE O TUIPONU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJECISAMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAVIOB W HEMETAUIOB (rpadura MU anmasa), CIOKHBIX BEIIECTB



(xJopuaa HaTpHsi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH pPEakUHUH OT
BO3/ICHCTBUS pa3IMUHBIX (PAKTOPOB, UCCIETOBAHHUE HJIEKTPOIPOBOIHOCTH PACTBOPOB
BEILIECTB, IIpollecca JAMCCOLMALMM KHUCJIOT, IIejdoYed U cojeil  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEpPUAJIOB), MPOBEJECHUE OIBITOB, WLIIOCTPUPYIOMINX
NPU3HAKK MPOTEKAHUs PeakUuii HOHHOro oOMeHa (0O0pa3oBaHUE OCaJKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJIbI), OMBITOB, HIIIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peaKUUid (FOpeHUe, pPeakluu pa3loXKeHUs, COCIUHEHHS),
pacro3HaBaHHE€ HEOPTaHUYECKHX BEHIECTB C MOMOIIBI0 KaUeCTBEHHBIX pPEaKIuil Ha
MOHBI, PEIlIEHNE HKCTIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/ibl U X COeIMHEHU S

OO6miasi  xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHne U (U3NYECKHUEe CBOMCTBA IMPOCTHIX
BEIIECTB — T'AJIOT€HOB. XUMHUYECKHE CBOMCTBA HA TPUMEPE XJIopa (B3aUMOIEHCTBHE C
MeTajllaMHM, HEMeTalulaMH, Iejodyamu). XjopoBoaopon. ConsiHas KHCIIOTAa,
XMMHUYECKUE CBOMCTBA, OJy4YEHUE, MPUMEHEHUE. [[elicTBHE XJIopa U XJIOPOBOAOPOAA
Ha OpraHu3M yesaoBeKa. BaxkHeiiine XJI0puibl U UX HAXOKJIECHHUE B IPUPO/IE.

Obmas xapakrtepuctuka 3JeMeHTOB VIA-rpynnbl. OCoOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHne W (PU3MUYECKUe CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOJa U CEephbl. AJUIOTPOIHbIE MOJIU(DHUKAIIMN KUCTOPOAa U
cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOAOpPOA, CTpOEHUE, (PU3NYECKHE U
XUMHYecKue cBoMcTBa. OKCHUIBI cepbl Kak MPEIACTABUTENIM KHUCJIOTHBIX OKCHUIOB.
Cepnas kuclioTa, GU3MUECKHE U XUMHUUYECKUE CBOMCTBA (0OIIMEe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crnenuduyeckue). XUMUYECKUE PEaKlMM, JeKallhe B OCHOBE
IPOMBIIIEHHOTO CrHoco0a MOJIydeHHs CepHOM KHUCIOThl. IlpuMeHeHune cepHou
kucaoThl. ConM CepHOM KHUCIIOThI, KAaueCTBEHHas peaklus Ha Cyab(paT-uoH.
Haxoxnaenue ceppl M €€ COCAMHEHUW B TPUPOJIE. XHUMHUUYECKOE 3arpsi3HCHUE
OKpY>KaloIen Cpeibl COeTMHEHHUSIMU CEPBI (KUCTIOTHBIE JOXKIH, 3arpA3HEHUE BO3TyXa
¥ BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPAIICHHUS.

OOmas xapakrepuctuka 3nemMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pHbIE CTENEHU OKHCIECHHA. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dbusnueckne U XuMu4eckue cBoiictBa. KpyroBopor azora B mpupoje. AMMHUAK, €ro
dbu3rueckue U XMMUYECKHUE CBOMCTBA, MojdyueHne u npuMenenue. Conu aMMOHUSA,
ux (pusmyeckne M XMMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
WMOHBl aMMOHHUA. A30THasg KHUCIOTa, €€ MOoJydeHHe, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (oOmme Kak TMPEACTaBUTENS Kiacca KHUCIOT U chenududeckue).
Hcrnonb3oBaHne HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yIOOPECHHIA.
XUMHUYECKOE 3arps3HEHUE OKPY KAIOIIEeH Cpeilbl COCTUHEHUSMH a30Ta (KUCIOTHBIE
JOKJM, 3arps3HEHHE BO31yXa, MO4YBbl W BoJgoémoB). dochop, ammoTponHbie
moupukanuu Gochopa, pusudeckre u xumudeckue cBoiictBa. Oxcua dpochopa (V)
u (dochopHas kucioTa, GU3MYECKUE W XUMHUYECKHE CBOWCTBA, IOJIyYCHHE.
Hcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATBHBIX YI00PESHHUIA.



Oobmas xapaktepuctuka 31eMeHTOB |V A-rpynmel. OcCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCJICHMs. YTJIEpPOJl, aJFIOTPOINHbIE MOIU(UKALINY,
pacnpocTpaHeHue B Mpupojie, PU3NYecKrue U XMMUYECKHE CBOMCTBA. AcCopOIus.
Kpyrooport yriepona B npupoje. Okcuabl yriaepoja, ux puandeckue u XuMU4YecKue
CBOMCTBa, JEHCTBUE HA JKUBbIE OPraHU3Mbl, T[OJyYE€HHE U MPUMEHEHHE.
Dkosiornyeckue mnpoOJieMbl, CBs3aHHbIE C okcugaoMm yriepoaa (IV), rumoresa
r7100aJbHOTO MOTEIUICHUS KJIUMaTa, MapHUKOBBIM 3¢ ¢dekT. YroapHas KUCIOTa U €€
cold, uX (u3nyeckue W XHUMHUYECKHE CBOWMCTBA, MOJIYyYE€HHWE U TNPUMEHEHHE.
KauecTtBenHast peakuust Ha kapOoHaT-uoHBI. Vcmonp3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH H CETbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, aleTUJIEH, 3TAaHOJI, IIUIEPHUH, YKCYCHAsl KHUCIIOTA).
[TpupoHbIE UCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux mnepepaboTku (OEH3MH), UX POJb B OBITY W HpoMbIIUIEHHOCTU. [loHsiTHE O©
OHMOJIOTMYECKN BaXKHBIX BEIIECTBAX: )KUPAX, OeNIKax, yriaeBoJax — U UX POJH B KU3HU
4yeJloBeKa. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COSUHEHUM.

KpemHuuii, ero ¢usnueckue ¢ XUMHUYECKHE CBONCTBA, TIOJy4YCHHE U
npumeHeHue. CoeauHeHus: KpeMuus B npupoje. Ooimue npeactaBiaeHuss 00 OKcHie
kpemaust (1V) u kpemuueBoil kucinore. CUIMKAThI, UX HUCMIOJIb30BaHUE B OBITY, B
IPOMBIIVIEHHOCTH. Ba)kHellne CTpOUTENbHbIE MaTepuaibl: KEpaMHKa, CTEKJIO,
IIEMEHT, OeToH, keme300eroH. IIpobimemMbl  0€30maCHOrO  HMCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3yueHHe O0Opa3l0B HEOPTraHUYECKUX BEIIECTB, CBOICTB COJISHOM KHUCIOTHI,
IIPOBE/ICHUE KAaYECTBEHHBIX PEAKIMH HA XJIOPU-UOHBI U HAOJIIOICHHE TPU3HAKOB UX
IPOTEKaHMs, ONBITHI, OTPAXKAIOIINE (PU3NUECKNE U XUMUYECKHE CBOMCTBA TaJIOTEHOB
U WX COCAMHEHHH (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 03HAKOMIICHUE C
oOpa3niaMu XJIOpUAOB (TAJIOTE€HHUJIOB), O3HAKOMIJIEHHE C oOOpa3luaMu cepbl U e€
COCIMHEHMSIMU  (BO3MOXHO MCIOJB30BAHHE BUJEOMATEpUaoB), HaOI0IEHNE
npoiiecca OOyriMBaHUsI caxapa NOJA JCHCTBHEM KOHIEHTPUPOBAHHOW CEpHOMU
KHUCIIOTBI, M3y4YCHHE XUMHUYECKUX CBONCTB pa30aBICHHOW CEPHOM KHCIOTHI,
MIPOBE/ICHUE KAa4YeCTBEHHOW peakiMu Ha Cyib(paT-uOH U HAOIIOJECHUE TpHU3HAKa €€
NpOTEKaHUs, O3HAKOMJIEHHE C (U3MYeCKMMU CBOMCTBaMHU a3oTa, (ochopa um ux
COEIMHEHHI (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPUATIOB), OOpa3liaMHi a30THBIX U
dochopHbIXx ymoOpeHuil, moiydyeHue, coOupaHHe, paclio3HaBaHUE U HU3yUCHUE
CBOMCTB aMMHaKa, MPOBEJICHUE KAaUeCTBEHHBIX PEaKIMii Ha MOH aMMOHus U (ocdart-
VOH M U3y4YeHHE NMPU3HAKOB MX MPOTEKAHHUS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON
a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
U3yYEHUE MOJENe KpUCTAJUIMYECKUX PeIETOK anmasza, rpadura, QysiepeHa,
03HAaKOMJIEHUE C MPOLECCOM aJCcOpOLUMU PAaCTBOPEHHBIX BEIIECTB aKTHUBUPOBAHHBIM
yriaéM W YCTPOWCTBOM IMPOTHBOTrasa, IMOJydeHHEe, COOMpaHue, pacro3HAaBaHUE H



M3y4YEHUE CBOMCTB YTJIEKMCIIOIO Ta3a, IMPOBEACHHUE KAYECTBCHHBIX PEAKIMN Ha
KapOOHAT M CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB MX MPOTEKAHMSI, O3HAKOMIICHHUE C
MPOAYKIMEN CUIIMKATHON MPOMBINUIEHHOCTH, PELUICHUE SKCIEPUMEHTANIbHBIX 3a7ay
1o Teme «BaxkHeNIe HEMETAIJIbl U KX COSTUHEHUS».

MeTaJ/iibl 4 MX COeIMHEHUS

OO6m1as xapakTepUCTUKA XUMUYECKHUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxeHus B Ilepuonnueckoin cucreme xumuueckux siemeHToB . M. Menneneesa
U cTpoeHus aToMoB. CTpoeHHE MeTaIIoB. MeTtaiuinueckasl CBs3b U METaJuIM4ecKast
KpUCTAJIIMYECKAass PEETKA. OJEKTPOXUMUYECKUN PAJ  HANpSKEHUHM METalIOoB.
®du3nyeckue M XHMMHYECKHE CBOWCTBa MeTayuioB. OOmme crnocoObl MOTy4YeHUs
MeTtaioB. IloHATHE O KOpPpO3WM METAJJIOB, OCHOBHBIE CHOCOOBI 3alIUThl MX OT
kopposun. CruiaBel (CTaib, YyTyH, MIOPATIOMUHUN, OpOH3a) U UX NMPUMEHEHHE B
OBITY U MPOMBIIIIIEHHOCTH.

[[lenounsie MeTauibl: MosiokeHue B Ilepuoandeckoil cucTeMe XMMHUYECKUX
anemeHToB JI. M. MeHneneeBa, CTpOCHME MX aTOMOB, HAXOXJCHUE B MPUPOJIE.
du3nuecKkue U XMMHYECKUE CBOMCTBA (Ha mpumepe HaTpus M Kanus). OKCUIbl U
TUAPOKCUABI HATpUS U Kanus. [I[puMeHeHre mEea0uHbIX METaJUIOB U UX COCIMHEHUM.

[[lenoyHO3€MENIbHBIE  METAJIBI MAarHWil W KaJIbLMU:  TIOJIOKEHHUE B
Ilepuonnueckon cucreme xumuueckux siemeHToB . M. Menneneesa, ctpoeHue ux
aTOMOB, HaxOXJeHue B npupojac. Ou3nyeckue U XMMUYECKUE CBOMCTBA MAarHusi M
Kaybliusl. BaxkHelmue coeuHEHUs KalbIns (OKCHA, TUAPOKCHUI, cojin). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AntoMuHUA: ToJI0)keHUE B llepnoanueckoi cUCTEME XMMHUYECKUX 3JIEMEHTOB
JI. . MeHnneneeBa, CTpOCHME aTOMa, HaxoXAcHUE B npupone. Pusndeckne u
XMMUYECKUE CBOMCTBA amtOMHHHUSA. AMQOTEpHbIE CBOMCTBA OKCHAA W THIPOKCHUAA
ATFOMHUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucreme XuMHU4eckux 3seMeHToB 1. 1.
MeHnpneneeBa, CTpOEHUE aTOMa, HAXO0XKAEHUE B pupoe. PU3nyeckue U XMuMUYECKUE
cBoMcTBa skene3a. Okcuipl, ruapokcuaibl U conu xkeneza (l1) u xenesa (lll), ux
COCTaB, CBOVCTBA U ITOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3laMud METAIJIOB M CIUIaBOB, HX (U3HUUYECKUMHU
CBOMCTBaMHU, U3yUYEHHUE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO UCTIOIb30BAHUE
BUJICOMATEPUATIOB), OCOOCHHOCTE B3aMMOACHCTBHS OKCHUJIa KalbI[Ud U HATPUS C
BOJIOM (BO3MOXKHO HCHOJIb30BAaHHE BHUJEOMATEpPUATIOB), HCCIEIOBAHHE CBOWCTB
AKECTKOM BOJIBI, MpOLIecca TOPEHUS Kene3a B KUCIOPOAE (BO3MOKHO HCIIOJIb30BAHHE
BUJICOMATEPUAJIOB), MPU3HAKOB IMPOTEKAHHUS KAYECTBEHHBIX pEaKIMid Ha HWOHBI:
MarHus, KajblMs, amroMuHus, IuHka, skene3a (1) u xemesa (II), memm (1),
HaOII0/ICHUE U ONMCAaHKE MPOIIECCOB OKPAIIUBAHUS TUIAMEHU MOHAMU HATPUSI, Kalus
U Kajgpuus (BO3MOXKHO HCIIOJIb30BAHUE  BHUIAEOMATEPHUATIOB), HUCCIEJOBAHUE



aMm(pOTEpHBIX CBOMCTB THAPOKCHAA AIIOMHHHMS U THAPOKCUAA IIMHKA, PEIICHUE
AKCIIEPUMEHTAILHBIX 33]1a4 0 TeMe «BakHeHIne MeTauTbl U X COCTUHEHUSD.

XuMHuA M OKpYKAKOLIasA cpeaa

Bemectea u martepualibl B TOBCEIHEBHOW >KHM3HM 4elloBeka. be3omacHoe
UCTIOJb30BAaHUE BEIIECTB M XMMHUYECKMX peakiuil B ObiTy. IlepBas momormns mpu
XUMUYECKUX 0KOTaX M OTPABICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpyXKarolled cpenbl (mpeaenbHas JdOMyCTHMAst
KOoHIleHTpalus BemecTs, ganee — [1JIK). Pons xumum B pemieHnn 3KOJIOTHMYECKHX
npooieMm.

Xumuueckuii IKcnepumenm:

u3ydeHrne oOpa3IoB MaTepHalioB (CTEKIJIO, CIJIaBbl METAJIOB, IMOJIMMEPHBIC
MaTepualbl).

Mesxcnpeomemmunie ceazu

Peanm3amusi MEXIpeAMETHBIX CBsA3€H MpU HM3YYeHWH XHUMHH B 9 Kjacce
OCYIIECTBIISIETCS Y€pe3 UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSITHM,
TaK W MOHATUMN, SIBJISTFOIINXCS CHCTEMHBIMH JIJISl OT/ICTLHBIX MMPEMETOB €CTECTBEHHO-
HAYYHOTO IUKIIA.

OO01mue ecTecTBEHHO-HAYYHBIE TOHSTHS: HAay4dHbIM (akT, TUIOTE3a, 3aKOH,
TEOpHus, aHalu3, CHUHTE3, KilacCuUKAIMsI, TMEePUOIUIHOCTh, HaOIIOJCHHE,
IKCIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHE, MOJICIIb, ABIICHNE, TAPHUKOBHIN 3 (DeKT,
TEXHOJIOTUSI, MaTEPHUAIIBI.

®duszuka: MaTepusi, aTOM, IJIEKTPOH, MMPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
PaMOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUIECKUI 3apsi, MIPOBOTHUKH,
MOJYTIPOBOIHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSTHHE BEIIEeCTBa, Ta3, PacTBOpP, PACTBOPUMOCTb, KpUCTANIMYECKas pPemETKa,
CIUTaBbI, (PU3MUECKUE BEITMIUHBI, CIMHAIIBI H3MEPEHUS, KOCMHUECKOE TIPOCTPAHCTRBO,
TTaHeTsl, 3BE37161, COHIIE.

buonorust: QorocunTes, apixanwe, Owochepa, IKOCHUCTEMa, MUHEpaIbHbIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpPAIBbI, TOPHBIE MOPOIBI, TTOJIC3HBIC
HCKOIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJIbTaThl OCBOEHHUSI IMPOrPAaMMbl  OCHOBHOTO  OOUIEro
0o0pa3oBaHMs JIOCTUTAIOTCS B XoJl¢ OOy4YeHHS XHMHH B €IMHCTBE Y4YEOHOU U
BOCIIUTATEJIbHOW JEATEIbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCHUUCKUMHU
COITMOKYJIBTYPHBIMH W JIyXOBHO-HPABCTBCHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOliecTBe TMpaBWJIaMHM ¥ HOPMaMu TIOBEJICHHMS UM CHOCOOCTBYIOT Mpoleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMAIIA3AINN O0yJarOIIHXCA.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh O0yJaroIIIXCs
PYKOBOJICTBOBaTbCA ~ CUCTEMOW  TMO3UTUBHBIX  ILIEHHOCTHBIX  OpPUEHTALM U
paciIMpeHue onbITa AesTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIE[IMI0, TOHMMaHUsA 3HAYEHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BJIAAETh JIOCTOBEpHOM HHGOpMaLUEe o
MEPEOBbIX JOCTIXKCHUSX M OTKPBITUSX MHPOBOM U OTEUECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHHSA:

NPEACTAaBICHUS O COLMAJbHBIX HOpPMax U TMpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJIJIEKTHMBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATENbCKOW, TBOPUECKON M APYTHX BHAAX AEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JESITEIbHOCTH TIPU BBHITIOJHEHUU
y4eOHBbIX, TMO3HABATEIbHBIX 3a/1a4, BBIMIOJIHCHUH XHMHUYECKUX DJKCIEPUMEHTOB,
CO3/IaHUU YUEOHBIX TIPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHUIO U B3aHMMOIIOMOIIIH
B IIpoI1iecce 3TON y4eOHOU AesTeTLHOCTH, TOTOBHOCTU OIICHUBAThH CBOE MOBEJACHUE U
MOCTYIKHA CBOUX TOBAPHIIECH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHHUSI TIOCJIE/ICTBUM MTOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE M XUMHUUYECKOH peakIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W COCTABJISIOINIME
OCHOBY JUIsl TIOHMMAaHUSl CYIIHOCTH HAYYHOM KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI MPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HANpaBJICHHbIE HA IMOJYYCHUE HOBBIX 3HAHUHU 10
XUMUH, HEOOXOJUMbIC sl OOBSICHEHUS HAOIIOJAaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENFHON, WH(GOPMAIMOHHOW W YHTATEIbCKOW KYyJIbTYpPbl, B TOM YHCIIC
HAaBBIKOB  CaMOCTOSITEJIbHOM pabOThl C y4EeOHBIMHU TEKCTaMH, CIPABOYHOM
JUTEPATypPOr, JOCTYNHBIMH TEXHHYECKUMH CpPEICTBaMH  MHGOPMAIIMOHHBIX
TEXHOJIOTHM;



UHTEpPeC K OOYYeHWI0 ¥ TIO3HAHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K CaM000pa30BaHUI0, MPOESKTHON U MCCIIEIOBATEIHCKON IEATeTLHOCTH,
K OCO3HAHHOMY BBIOOpPY HAIIPABJICHHOCTU U YPOBHS 00yUYEHUS B JabHEHIIEM;

4) hopMHUPOBAHUS KYJIBTYPbI 3I0POBbSI:

OCO3HAHKE IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KW3HHW, OCO3HAHHWE TOCICACTBUNA W HEMPHUSITHE
BPEAHBIX  TpPUBBIUEK  (YMOTpeOJeHWs  alKoroJii, HAPKOTUKOB, KypEHHS),
HEOOXOJMMOCTH  COOJIOJEHUS MpaBwil  0O€30MacHOCTH TpU  OOpalieHuu ¢
XUMUYCCKMMH BEIIECTBAMH B OBITY M pealbHOU KU3HH,

5) Tpy10BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHUECKOMY HM3YyYCHHIO Mpodeccuii U Tpyaa pa3IndHOTO poja,
yBaXEHUE K TPYAY U Pe3yibTaTaMm TPYJIOBOH NEATETLHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUU, OCO3ZHAHHBIA BHIOOP MHIUBUIYATbHON
TPACKTOPUH TIPOJOJDKEHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XHMHH, OOLIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHEIIHOW
npoecCHOHaNbHON NEeATeTLHOCTH U Pa3BUTUA HEOOXOMUMBIX YMEHUN, TOTOBHOCTD
aJIanTUPOBATHCA B MPOGECCUOHANIBHON CpEJIE;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTHYECKH 11EeJICCO00pa3HOEe OTHOIICHUE K MPUPOJIC KaK UCTOYHHUKY KU3HU
Ha 3emMie, OCHOBE €€ CYIIEeCTBOBAHMS, IOHMMAaHWE IIEHHOCTH 3J0pPOBOTO U
Oe3omacHOr0 00pa3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
dbu3rueckoMy M TICUXMYECKOMY 3J0POBBIO, OCO3HAHHUE IIEHHOCTU COOIIOJCHUS
npaBui 0€30MMacHOTO MOBEICHUS MPU pabOTe ¢ BEIISCTBAMHM, a TAKKEC B CHUTYyaIUsX,
YTPOXKAFOIIHMX 3I0POBBIO U )KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUWSA, TOJydaeMble MPU H3YYCHUH XUMUH, IS
pELICHUS 3a7a4, CBSI3AHHBIX C OKPYKAIOLIECH NPUPOJHON CPENOM, IJIsl MOBBIMICHUS
YPOBHSI ~ JKOJIOTMYECKOW  KYJBTYpbl, OCO3HAaHMsS  TJ00aJbHOTO  XapakTepa
DKOJIOTHYECKUX TPOOJIEeM M IyTeHd WX PEHICHUS IOCPEICTBOM METOJOB XHWMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B ITO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COIIMAIIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATbDI

B cocraBe MerampeaMeTHBIX pPE3yJNbTaTOB BBIJCISIOT 3HAYUMBIE IS
(bopMHpPOBaHUS MUPOBO33pEHHUsS OOIICHAYYHBIC MOHATHS (3aKOH, TCOPHs, MPUHIIHII,
runore3a, (akT, CcHUCTEMa, TMPOIECC, OKCIEPUMEHT U JPYyroe.), KOTOPBIC
UCTIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETaxX M IO3BOJISIOT Ha
OCHOBE 3HAaHMA M3 ITUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IIEITOCTHON
HAyYHOH KapTHHE MHUpPA, ¥ yYHUBEPCAIbHBIC y4YcOHBIC NeHCTBHS (TIO3HABaTEIbHBIC,
KOMMYHUKATHBHBIE, PpETYJIATHUBHBIE), KOTOpbIe o0ecneynBaoT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIbBHOMY TUTAHHPOBAHUIO M OCYIICCTBICHHUIO YYEOHOM
NESTETHHOCTH.

ITo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHUS



ba3oBrble 1oruyeckue 1eficTBuA:

YMEHUS HCIIOJIb30BAaTh IPUEMBI JIOTMYECKOTO MBIIUIEHUS NPH OCBOEHUU
3HAHWI: PACKPBIBATH CMBICI XHMHMUYECKHX MOHSATUH (BBIAEISATH UX XapaKTepHBIC
NPU3HAKKM, YCTAHABJIMBATh B3aMMOCBA3b C JAPYTMMH TOHSTHUSMHU), HCIOIb30BAThH
HNOHATHUS 111 OOBACHEHHS OTACNIbHBIX (PAKTOB U SIBJICHUM, BHIOMpATh OCHOBAHUS U
KpUTEpUU i KiIacCU(UKAIMM XUMHUYECKHX BEIIECTB M XMMHUYECKUX PEaKIIHid,
yCTaHaBIMBATh IPUYUHHO-CIEACTBEHHbIE CBA3M MEXIy OOBEKTaMU H3YUYCHHUS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHBHBIC, NETyKTUBHbIC, MO AHAJIOTHUH),
JIeNaTh BBIBOJbI U 3aKITIOYEHUS;

YyMEHUE TMPUMEHATh B NpoLecce IO3HaHUS NOHATUS (IpEeIMETHbIE U
METaINpeIMETHbIE), CUMBOIMYECKUE (3HAKOBBIE) MOJENIH, HCIOJIb3YEMbIE B XHWMHH,
npeoOpazoBbIBaTh HMIMPOKO MPUMEHSEMble B XUMHUHU MOJEIbHBIC NMPEACTABICHUS —
XUMUYECKUH 3HAaK (CUMBOJ OJJIeMEHTa), XHMH4Yeckass QopMyia W YpaBHEHHE
XUMHUYECKON peakluuu — NP pPElIeHUH Y4eOHO-IO3HABATENIbHBIX 3a/lay, ¢ YYETOM
TUX MOJIEIbHBIX MPEJCTABICHUN BBIABIATh M XAPAaKTEPU30BaTh CYIIECTBEHHbBIC
NPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUYECKHMX BEIIECTB U XMMHUYECKHX PEaKIIH,
BBISIBIISITh ~ OOLIME  3aKOHOMEPHOCTH,  MPUYMHHO-CIEJICTBEHHbIE  CBS3M U
MPOTUBOPEYHS B U3yYaEMbIX TIPOLIECCAX U SIBICHUSX.

Bba3oBble uccienoBaTeabcKue 1eCTBUSA:

YMEHHUE HCIOJNb30BaTh IIOCTABJIEHHBIE BONPOCHI B KAauyeCTBE HWHCTPYMEHTa
NO3HAHMSI, a TAKKE B KaUECTBE OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI IO MPOBEPKE
MPABUJILHOCTH BBICKA3bIBAEMBIX CYK/ICHHUI;

OpuUOOpeTeHre ONbITa MO IJIAHUPOBAHUIO, OPTraHM3alUUd U POBEACHUIO
YUYEHHMUYECKMX JKCIIEPUMEHTOB, yMEHME HaOJIoJaTh 3a XOJIOM  Ipollecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yJbrar, (popMylIHpoBaTh 00OOLIEHUS H
BBIBOJIBI IO pe€3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIIEI0BAaHUS, COCTABIATh OTYET O
poJieIaHHoN padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOMpPATh, aHAJU3UPOBATH W HHTEPHPETUPOBATH HHOOPMAIUIO
pa3IMYHBIX BUJIOB U (POPM MIPEICTaBICHUS, MOITYYaeMyl0 M3 Pa3HbIX HCTOYHHKOB
(Hay4YHO-TIOMYJISIpHAS JINTEpaTypa XUMUYECKOTO COJIEP KaHMsI, CIIPABOYHBIE TOCOOUS,
pecypcsl MHTepHETa), KpUTHUECKH OLIEHUBATh NMPOTUBOPEUUBYIO U HEJOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE MPUMEHATh Pa3IMYHbIE METOAbl U 3aMpoChl MPHU TMOUCKE M O0TOOpE
uHPOpMAIlMd ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAWMBIX [UIsI BBINOJHEHUS
y4eOHBIX M TO3HABATENBHBIX 3a7ad ONPEACIEHHOTO THUIIA, MTPUOOPETEHUE OIbITA B
0o0JlaCTH  MCHOJB30BaHHUS ~ MHPOPMALUOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOATENIbHO BBIOMpPaTh ONTUMANbHYIO (DOpMY MNpeacTaBieHHs MH(OpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7auyd  HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu hopmamu rpaduKi U UX KOMOUHAIUSIMU;



YMEHHE HCHOJb30BaTh W  aHaJM3UpOBaTh B IMpouecce ydeOHOW W
UCCIIEJIOBATEIBCKON JIEATEIbHOCTH HH(OPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTr0 X035IMCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYIKAKOIIEH TPUPOIHON CPELBI.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

yYMEHHUsI 3aJ1aBaTh BOMPOCH (B X0/ AUaiora u (Wik) JUCKYCCUH) MO CYIIECTBY
oOcyxmaeMoii  TeMbl, (OPMyIHpPOBaTH CBOM MPEIJIOKEHUS  OTHOCHTEIHHO
BBITIOJTHEHUS MTPEJJIOKEHHOM 3a]1a4U;

YMEHHSI  TPEICTABISATh  TOJYYEHHBIE  pe3yJIbTaThl  ITO3HABATEIbHOU
NESTENBbHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTaX; JAENaTh MPE3CHTALMIO PE3YJIbTATOB
BBITIOJTHEHUS XUMHUUYECKOTO JKcrHepuMeHTa (J1abopaTOpHOrO OMbITa, Ja00paToOpHOI
pabOoThI MO UCCIETOBAHUIO CBOMCTB BELIECTB, yUEOHOT O IPOEKTA);

yMEHHsSI y4eOHOro COTPYJAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MIO3HABATEJIbHON U HUCCIIEIOBATEIILCKON NEATENbHOCTU MPU PEIICHUH BO3HHKAIOIINX
npoOjieM Ha OCHOBE Yyu€ra OOLIMX UWHTEPECOB U COIJIaCOBAHMS TO3UIIUI
(0OcyxeHns, 0OMEH MHEHUSIMU, «MO3TOBbIE IITYPMbD», KOOPJAHHALINS COBMECTHBIX
JEUCTBUHN, OMpeIeJICHUE KPUTEPHUEB IO OIEHKE KAa4eCTBA BHITIOJIHEHHOW PabOThI U
JpyTHe).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe 1eiCTBHA:

YMEHHE CaMOCTOSITENIBHO OIPENENATh LEIU JESITENbHOCTH, IUIAHUPOBATH,
OCYLIECTBJISATh, KOHTPOJHMPOBATH M MNpPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeNHHOCTh, BbIOMpaTh Hambosee 3(PexTuBHBIE CMOCOOBI pelieHUs YUEOHBIX H
MO3HABATEIbHBIX 3a/la4, CaMOCTOSITEJIbHO COCTaBJISITh WM KOPPEKTUPOBATH
IIPEJIOKEHHBIM  QJITOPUTM  JEUCTBUM INIPU  BBIIIOJHEHUM 3aJaHUW C Y4YETOM
NOJIyYEHHUS] HOBBIX 3HAHMM 00 HM3y4yaeMbIX OOBEKTax — BELIECTBAX U PEAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJYYECHHOIO pE3yJbTaTa 3asBICHHOM LEIU, YMEHHE
UCIIOJIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI, MPE/IJIaraeMbI€ B YCIOBUU 3aIaHUM.

NNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHUIO  0053aTebHOIO
colepKaHUsl, YCTAHOBJIEHHOIO JaHHON (¢enepasbHON padoyeil mporpaMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMHKCS HAy4dHble 3HAHUSA, YMEHUS M CIOCOOBI
NedcTBUH, crienPpUIECKHe IS MPEIMETHON 00J1aCTH « XUMHS», BUJIBI ACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS, €ro WHTEpPHpeTaluu, TMpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.

K xonny oOyuenus B 8 kJiacce mpeIMeTHbIE Pe3yNbTaTbl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

e PpACKphIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSITUN: aTOM, MOJIEKYJIa,
XUMUAYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOJHAS), BAaJE€HTHOCTb, OTHOCHUTENbHAs aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JI0JiI XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJSIPHBIA O0BEM,
OKCHUJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb



OKHCIICHUS, XUMHUYECKasi peakuus, KiacCuPukausi peakuuid: peakiuu
COCIIMHEHHUS, PEaKIIUU Pa3JI0KEeHUS, PEaKIIUU 3aMEICHHs], peakiiuu 0OMeHa,
9K30- M JHAOTEPMUYECKUE PEAKIUHU, TEIIoBOM 3 EeKT peakuuu, Sapo
aToMa, JJIEKTPOHHBIA CJOW aroma, aTOMHas OpOWTallb, pajuyC aroma,
XUMHUYECKAsi CBS3b, MOJISIPHAS W HEMOJSPHAS] KOBAJIEHTHAS CBSI3b, MOHHAA
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasi J10Jisl BelllecTBa (MIPOLEHTHAs
KOHIIEHTpaIus1) B pacTBOPE;

WUTKOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUH U
MIPUMEHATH TU MOHITHUSA IPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIB30BaTh XMMUYECKYI0 CUMBOJIMKY JJISI COCTaBI€HUsI (POPMyJT BEIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;

OTIPEJIEISITh BaJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTETNIEHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIIC)KHOCTh
BEIIECTB K OMNpEIeNEHHOMY KJacCy COeAMHEHUW 1o QopMmyiaM, BHJ
XUMHUYECKOM CBSI3W  (KOBaJ€HTHAasT W HOHHAs) B HEOPraHUYECKUX
COCMHECHUAX;

packpeiBath cmbicn  I[lepuomuueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TNEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJJIEMEHTOB OT MX MOJIOKeHUs B llepuomuueckoi cucreme,
3aKOHOB COXpPAHEHUsS MAacChl BEIIECTB, ITOCTOSAHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOTraJipo;

ONMMCHIBATH M XapaKTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckoit
CHUCTEMbI XUMUYECKHUX 3JIEMEHTOB: Pa3IMyaTh MOHITUSA «TJIABHAS MOJATPYIIIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», mansle u Oosbliue
MepuoAbl, COOTHOCUTh OOO3HAUYECHHS, KOTOpbIE HMEIOTCS B TaOIHIlE
«Ilepuognueckas cucremMa xumudeckux siemeHToB J[. M. MenneneeBa» ¢
YUCJIOBBIMU XapAKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsan sqapa, oOlee YUCIO SJIEKTPOHOB U paclpejieiicHue ux Io
AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YHCIy M COCTaBy YYacTBYIOUIMX B PEaKIUU
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEPAMHU MOJICKYJISPHBIX
YPaBHEHHMU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS] XMUMHUYECKHUX TMPEBpAIICHUNA B
Pa3IMYHBIX YCIIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChbl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOTO JJIEMEHTa 1o (opmylie COoeauHEHUs,



MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMUYECKOU pEaKInH;

e TMPHUMEHATH OCHOBHBIE ONEPALHUH MBICIUTEIBHON NEATEIIBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEeMaTU3allul, KilaccuUKaIuio,
BBISIBJICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€M — I H3yYEHUS CBOWCTB
BEILIECTB U XMMUYECKUX PEAKLUH, ECTECTBEHHO-HAYYHbIE METOIbI TTO3HAHMS
— HaOmIOJeHNe, U3MEPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN);

e CIEAOBaTh NMPABWJIAM MOJB30BAHUS XMMHUYECKON MOCY0M U J1abOpaTOpHBIM
o0OpyJOBaHMEM, a TaKXK€ NpaBWIaM OOpalleHuss C BellecTBaMu B
COOTBETCTBUM C HWHCTPYKUMSIMH 1O  BBINOJHEHUIO  JIaDOPAaTOPHBIX
XMMHYECKUX OIBITOB IO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopojia M KHUCIOpOAa), MPUTOTOBIICHUIO PACTBOPOB C OMpeneIEHHON
MAacCOBOM JI0JIEM PAaCTBOPEHHOIO BEILECTBA, IJJAHUPOBATH U IPOBOIAUTH
XUMHAYECKUE DKCIIEPUMEHTBHI IO PACIIO3HABAHHWIO PACTBOPOB WIENIOYEH M
KHCJIOT C TIOMOIIBbIO MHIUKATOPOB (JIaKMYC, (eHOI(PTaIEnH, METUIIOPAHXK U
TpyTue).

K xoniy oOydenus B 9 kjiacce mpeaMeTHbIE pe3ysbTaThl Ha 0A30BOM ypOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHATHI: XUMAYECKUH JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, AaHWOH, IPOCTOE BEUIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIEHUS,
XUMHUYECKasl peakiiysi, XUMHUecKas CBsI3b, TEIIIOBOM 3P PEKT peakinuu, MoJib,
MOJISIPHBIN 00BEM, pacTBop, JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AIEKTPOIUTHYECKAsT AUCCOLUALINS, PEAaKIM HOHHOTO 0OMEHA, KaTalu3aTop,
XUMHUYECKOE paBHOBecHE, oOOpaTUMble U  HEoOpaTUMBbIE  PEaKLHH,
OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKLIMU, OKUCIIUTENb, BOCCTAHOBUTEIID,
OKHUCJICHHE W BOCCTAHOBJIEHUE, aJUIOTpONHs, aM(OTEpPHOCTb, XUMHUYECKas
CBs3b (KOBAJIEHTHAs, MOHHAs, METAJUINYECKasl), KPUCTAIUIMYECKAs PelIETKa,
KOppO3Usl METAUIOB, CIUIABBI, CKOPOCTh XMMHMYECKON PEaKIUH, NPEIEIbHO
nonyctumasi konueHntpamnus 11K BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX I[IOHSATUA W
MIPUMEHSITh 3TU NOHATHUA IPU ONMUCAHUY BEIECTB U UX MPEBPALLICHUI;

e HCIOJb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJIE€HUs (POPMYIT BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;

e ONPEAEHATH BAJECHTHOCTb M CTEIIEHb OKHUCJIEHUSI XMUMUYECKHX DJIEMEHTOB B
COEIMHEHUAX  PA3JUYHOTO COCTaBa, NPUHAIEKHOCTh  BELIECTB K
ONpeaenéHHOMY KJIacCy CO€IMHEHUN Mo (popMysaM, BUJI XUMHUYECKOU CBA3U
(KoBaJieHTHasl, MOHHAs, METAJUIMYECKAsi) B HEOPraHUYECKHX COEIUHEHHMSX,
3apsi MOHA IO XUMUYECKoU (popmyrie, xapakTep Cpeibl B BOJHBIX pacTBOpax



HEOPraHUYECKUX COCTUHEHUM, TUI KPUCTAIITIMYECKONU PEIIETKH KOHKPETHOTO
BCIIIECTBA,

packpbiBaTh cmbich llepuoamueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHHWMAaHWE: OINKHChIBATH M XapaKTEepU30BaATh
tabauuynyto Qopmy Ileproguueckoil CHUCTEMbl XUMHYECKUX DJIEMEHTOB:
paznuyarh IMOHATUS «IJlaBHasg mnoAarpynna (A-rpymma)» M «1odoyHas
noarpynmna (b-rpynma)», wmanple W OoNbIIME TIEPHOABI, COOTHOCHTH
0003Ha4YeHUsI, KOTOPhIE UMEIOTCS B MEPHOIUUECKON TaOJIHIIE, C YHCIOBBIMU
XapaKTePUCTUKAMHU CTPOCHHUSI aTOMOB XHMHMUYECKHX DJIEMEHTOB (COCTaB M
3apsin sApa, oOOlIee 4YUCIOo JJIEKTPOHOB U pacOpeliesieHHe UuX 10
ANIEKTPOHHBIM CIIOSIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTH B HU3MEHEHUU
CBOMCTB JJIEMEHTOB W WX COCAMHEHUN B IMpelesiaXx MaybiX IEpUOJIOB U
IJIaBHBIX MOJATPYHI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOpPraHWYECKHUE BeIeCTBa,
XUMUYECKUE peakiuu (MO0 YHCIy M COCTaBy YYacTBYIOUIMX B PEaKIUU
BEIIIECTB, 110 TEIUIOBOMY 3(P(dEKTy, M0 HM3MCHECHHIO CTCICHEH OKHCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME W cHenuPUYIecCKUe XUMUYECKHE
CBOMCTBa TMPOCTBIX M CJIOXHBIX BEHIECTB, TMOATBEPXkKIas OIUCAHUE
NpuMepaMi MOJIEKYJSIPHBIX W HWOHHBIX YpPaBHEHHM COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIN;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOLIMALMM KUCIIOT, MIeJI0UeH
U COJICH, MOJHBIE M COKpPAIIEHHbIE YPABHEHUS PEaKlMii MOHHOTO OOMEHa,
ypaBHEHHS peakiuii, MOATBEPKAAIOMIUX CYUIECTBOBAHUE TI'E€HETUYECKOMN
CBSI3U MEXK]y BEILIECTBAMU Pa3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
MOCPEACTBOM COCTABIICHHSI DJICKTPOHHOTO OaaHca dTUX PEaKIINiA;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAaHUS XUMHUUYECKUX TPEBpalleHUH B Pa3IUUYHBIX
YCIOBUSIX;

BBIUUCIISITh OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOTO »JJIeMeHTa 10 QopMyie COeIuHCHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpE, MIPOBOAUTH PAcUEThl 10 YPaBHEHUIO
XMMUYECKOU pEaKInH;

COOJTIOIaTh TPABWIIA TOJIB30BAHUS XUMHYECKOW MOCYION W J1a00paTOPHBIM
o0opyJ0BaHMEM, a TakKe TNpaBWiIa oOOpalieHusi C BellecTBaMH B
COOTBETCTBHUM C HWHCTPYKUMSIMH TIO  BBINOJHEHUIO  JIaOOPaTOPHBIX
XUMUYECKUX OIMBITOB MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB
(aMMMaka 1 yriaekucioro rasa);

MPOBOJIUTh PEAKIMH, MOATBEPKAAIOIINE KAaYECTBEHHBI COCTaB Pa3IMYHBIX
BEIIICCTB: PACIO3HABATh ONBITHBIM NYTEM XJOPHA-, OpPOMHUI-, HOJIHUI-,



kapbonat-, Qocdar-, cunukar-, cynabhar-, TUIPOKCHUI-HOHBI, KATHOHBI
AMMOHHSI YW WOHBl HM3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHMUYECKHUX BELICCTB;

IPUMEHSTh OCHOBHBIC OINEPAIMH MBICIUTEIBHON JESTEIbHOCTH — aHAllu3 U
CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMATU3alINI0, BBISBICHUE MPUYUHHO-
CIICZICTBEHHBIX CBSI3€H — U1 M3YYCHHS CBOWCTB BEIIECTB M XUMHUYECKHX
peakmuid, eCTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHHWS — HaOIIOIEHUE,
U3MEpEHHE, MOJICIIMPOBAHUE, SKCIICPUMEHT (PEabHBIA M MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KITIACC

Ne
n/n

Paznea 1. IlepBoHayaibHble XUMHUYECKHE TIOHATHUS

Koan4yecTBo 4acoB

HaunmenoBaHue pa3xeiioB u
TEM MPOrpaMmbl Bcero

XuMHUsI — BaKHAsA 00J1aCTh
€CTECTBO3HAHUA U

1.1 5
IPaKTUYECKOH e TeTbHOCTH
YeJI0BeKa
BemectBa 1 xuMuueckue
1.2 15
peaxun
Hroro no pasneny 20

KoHnTtpoJbHbIe
padoThI

Pa3nea 2. BaxkHeiilne npeacTaBuTe Il HEOPraHHYECKHUX BelleCTB

Bosnyx. Kucnopon. [Tonstue 06

2.1 6
OKCHIaxX
59 Bonopoa. I[Tonstue o kucinorax 3
' U COJISIX
53 Bona. PactBopsr. [Tonsitue 06 5
' OCHOBaHUSAX
OCHOBHBIE KIaCChI
2.4 . 11
HEOPTaHMYECKUX COCAMHCHUN
Utoro no pazneny 30

IIpakTHyeckne
padoThI

JuekTpoHHbIE (HUGPOBHbIE)
o0pa3oBaTte/bHbIE peCypChl

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢c

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

bub6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmmoreka [JOK
https://m.edso0.ru/7f41837c

Paspnen 3. Ilepnoanueckuii 3axon n [lepuoguyeckas cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

Ilepuoauueckuii 3aKOH U 7
Ilepronnueckas cucrema

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



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

XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XuMu4ecKas CB3b.

3.2 OKuCIUTEIbHO- 8
BOCCTAaHOBUTENBHBIE PEAKIIUU

Hroro no pasneny 15

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

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

bub6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

BemecTBo 1 XMMHYECKHE PeaKInU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peaxkuun

DIIEKTPONUTHYECKAST JUCCOLHALH.
XUMHYECKHE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M X cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHYECKUX
anemenToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COCIUHCHUA

OO0m1as XxapaKTepUCTUKa XUMHUECKUX
anemeHToB |VA-rpynmel. Yriepon n
KPEeMHHUHN ¥ UX COCTUHCHUS

Hroro no pasneny

Pazgea 3.

MeTasuibl 4 HX COeAMHEHUS

Bcero

KoanuyecTBO 4acos

KoHnTpoibHbIe
padoThI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{IOK
https://m.edsoo0.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



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

3.1 OO011Me CBOUCTBA METAILIIOB

3.2 Baxxneinme MeTaiuibl ¥ UX COEIUHEHUSI

Uroro no pazgeny

Pazjnen 4. Xumusi u oxkpy:xaiomas cpeaa

41 BemectBa u MaTepuainsl B )KM3HU 4€JIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

bu6nunoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{JOK
https://m.edsoo.ru/7f41a636

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE INIAHUPOBAHMUE

8 KNIACC
Ne
Tema ypoka
n/n
1 [Ipeamer xumun. Poap XumMuu B KU3HU
yenoBeka. Tena u BemiecTra
2 [TonsTe o MeToaax NO3HAHUS B XUMUU
[IpakTuueckas pabora Ne 1 «IIpaBuna
3 paboTHI B 1a00paTOPUN U IPUEMBI
oOpareHus ¢ J1abopaTopHbIM
000pyI0BaHUEM)
4 UYuctele BemtecTBa U cMecu. CriocoOsl
paszaeneHust cMecen
[TpakTudeckas pabota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKH
MOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI
7 XUMHUYECKUE dTIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB
8 [IpocTeie U CIOXKHBIE BEIIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE
10 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.

Xumuueckasi popmyia. BaneHtHocTh

KoanyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThbI

JlaTa
U3yYeHUs

DJICKTPOHHBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

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

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

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11

12

13

14

15

16

17

18

19

20

21

22

aTOMOB XUMHYCCKHUX JJICMCHTOB

OTtHOCcuTENbHAs aTOMHAas Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHas Macca

MaccoBas 1011 XUMHIECKOTO dJIeMEHTa B
COCTUHEHUN

KomunuectBo BelecTBa. Moub. MOHHpHaH
mMmacca

dusnyeckue 1 XUMHUYECKHE SIBIICHHS.
Xumudeckast pEaKkusd

[Ipu3Haku u ycinoBus NpoOTEKaHUS
XUMHUYECKUX PEaKIUi

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XUMHYECKUE YPAaBHEHUS

Boruncnenus Konm4yecTBa, MacChl
BEIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX
peakuui

Knaccudukanmst XuMUIecKux peakimii
(coenmnHeHUs, pa3IoKEeHHS, 3aMEIIECHU,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneuct. O0o0IeHne
cUcTeEMaTU3alus 3HaHU!

Konrtponsnas padora Nel mo reme
«BelecTBa 1 XUMHYECKHUE PEAKLIAM)

Boznyx — cmech razos. CocTaB Bo3ayxa.
Kucnopom — 3neMeHT u mpocToe
BemiectBo. O30H

dusnueckre 1 XUMUYECKHE CBOMCTBA

KHCII0poJia (peaKIuu OKUCIICHHUS,
ropenue). [lonsarue 06 okcumax

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

bubnmoreka [IOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bubnunoreka [JOK
https://m.edsoo.ru/ff0d40c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

but6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

23

24

25

26

27

28

29

30

31

32

33

34

CriocoOblI mosTyueHHs KUCIOpOAa B
71a00paTOPHX M MPOMBIIUICHHOCTH.
[IpumeHeHne kucnopoaa

TemnnoBoii 3¢ ekt XuMuIecKoi peakuuy,
IIOHATUE O TEPMOXUMUYECKOM
YPaBHEHHUH, DK30- U SHAOTEPMUYECKUX
peakuusax

TorumBo (HedTh, yroib U METaH).
3arps3HeHue Bo3lyXa, CHocoObl €ro
IPEJOTBPALLICHHS

[IpakTrueckas padora Ne 3 o Teme
«[lomyuenue u cobrpaHue KUCI0poaa,
U3y4YeHHE €ro CBOHCTBY»

Bonopoa — snemeHT u npocroe
BemecTBo. HaxoxaeHnue B mpupoje
dusnyeckre ¥ XUMHUYECKHUE CBOMCTBA
Bosopoaa. [Ipumenenne Boopoaa

IlonsiTHE O KMCIIOTaX U COJIIX

CrniocoObI mosTyueHHst BOI0po/ia B
nabopaTopuu

[TpakTrueckas padota Ne 4 o Teme
«Ilony4yenue u cobupanue BOAOPOA,
W3YyYECHHE €ro CBOMCTBY»

MossipHbIii 006EM Ta30B. 3aKOH
ABorazpo

Brruncienusa o0béMa, KOJIMYECTBA
BELIECTBA ra3a M0 €ro N3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

Brruuciesus 00EMOB ra3oB IO

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

but6mmoreka [{JOK
https://m.edsoo.ru/ff0d4790

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4f42

bubnuoreka [JOK
https://m.edsoo.ru/ff0d542e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d55a0

bubmuorexa [JOK


https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

35

36

37

38

39

40

41

42

43

44

45

46

YPAaBHEHUIO PEAKLIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI Ia30B

dusnueckre 1 XUMUYECKHUE CBOMCTBA
BOJIBI

CocraB ocuoBanuii. [lousarue 00
HHMKATOpaX

Bopna xak pactBoputens. HacbllieHHbIE U
HEHACBIICHHBIE pacTBOPBI. MaccoBas
7107151 BEIIECTBA B PAaCTBOPE

[TpakTuyeckas pabora Ne 5 o Teme
«IIpuroroBiieHne pacTBOpOB ¢
ONpeeEHHON MaCcCOBOU J10JIEH
PacTBOPEHHOTO BELLIECTBA
Kontponbras padota No2 o teme
«Kucnopoa. Bonopoa. Boxa»
Okcuapl: cocTaB, KiIacCupuKaus,
HOMEHKJIaTypa

[TonydyeHnue 1 XuMHUYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHUS: COCTaB, KJIacCU(DUKAIINS,
HOMEHKJIaTypa

[Tonydyenue 1 XuMHUYECKHUE CBOMCTBA
OCHOBaHHUI

Kucnotsr: cocras, kinaccudukarus,
HOMEHKJIaTypa

[TonydyeHnue 1 XuMHUYECKHUE CBOMCTBA

KHCIIOT

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
MOJTYYCHHS, XUMUYECKHAE CBOMCTBA

https://m.edsoo.ru/ff0d5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6nuoreka [IOK
https://m.edsoo.ru/ffod5b40

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubnunoreka [JOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bubnuoreka [JOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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52

53

54

55

56

57

[TpakTudeckas pabora Ne 6. Pemenue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeEME
«OCHOBHBIE KJIaCCHl HEOPTAHUIECKHUX
COCTUHEHUN

['eneTnueckas cBsA3b MEKy KilaccaMu
HEOPraHUYECKUX COCIMHEHUN

O0001IeHYE ¥ cUCTEMaTU3aLUs 3HAHUI

KonrtpomnsHas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeqrHeHnn"

IlepBble MOMBITKY KJIaCCU(PUKALIUN
XMMHUYECKHX 371eMeHTOB. [ToHsATHE 0
rpynmnax CXoQHbIX 2JIEMEHTOB

[Tepuonnueckuii 3akoH u [lepnonnueckas

crucTeMa XUMMHUYeCKuX 3yiemMeHToB /1. M.
Menpgeneesa

[Iepuonsl, rpynnsl, MOATPYIIIBI

Crpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 31eKTPOHHBIX 000JI0YEeK
aTOMOB 3J1eMeHTOB [lepnonnueckoin
cuctemsl J[. 1. Mennaeneena

XapaKTepI/ICTI/IKa XUMHNYCCKOI'O 3JICMCHTA

I10 €T0 NO0JIoKEeHUIO B [lepuoanueckoit
cucteme /I. 1. Menaeneera
3nauenue [lepuoanueckoro 3akoHa aJist

pa3BUTHSA HAyKU U nipakTuku. /1. 1.
MeunneneeB — y4€HbIH, IEAArOT U

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

but6mmoreka [{JOK
https://m.edso0.ru/00ad9a50

but6mmoreka [JOK
https://m.edso0.ru/00ad9cb2

but6mmoreka [{OK
https://m.edsoo.ru/00ad9ela

but6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bub6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bub6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bub6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bubmuorexa [JOK
https://m.edsoo.ru/00ada824

but6mmoreka [IOK
https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

58
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60

61

62

63

64

65

66

67

68

rpak1aHuH

PeseprubIil ypok. O600meHIE 1
cucTeMaTtu3aius 3Hanui / Beepoccniickas
poBepoyHas pabora

Kontponbnas padota Ne4 o teme
«CTtpoeHne aToMa. XUMHUYECKas CBS3hY /
Bcepoccuiickas nmpoBepouHas padboTa

DNEKTPOOTPULIATEIBHOCTh ATOMOB
XUMUYECKHUX DJIEMEHTOB

HMNonnag xumMudeckas cBsA3b

KoBanentHas HoJIsIpHasA XUMHUYCCKaA
CBA3b

KoBanenTHas HCTIOJIAIpHAsA XUMHUYCCKasA
CBA3b

CreneHb OKHUCIICHUS

OKHCIUTEITBFHO-BOCCTAHOBUTEIBLHEIC
peaKnuu

OKHUCIUTEN U BOCCTAHOBUTEIHU

PesepBHEIit ypok. O600ICHHE 1
CUCTeMAaTH3alMs 3HAaHUH 10 TeMe
«Ctpoenue atoma. XuMHUYECKas CBA3b»

PesepBHEIit ypok. O600ICHHE 1
CHCTEMAaTH3aINs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bub6nunoreka [JOK
https://m.edsoo.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bu6nunoreka [IOK
https://m.edsoo.ru/00adac34

but6mmoreka [JOK
https://m.edsoo.ru/00adaab8

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

but6mmoreka [JOK
https://m.edsoo.ru/00adae28

bub6mmoreka [IOK
https://m.edsoo.ru/00adb076

bub6mmoreka [IOK
https://m.edsoo.ru/00adb076

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2

bubnunoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

[lepnonnueckuil 3aK0H.
[Tepuonnueckas cucTeMa XUMHYECKUX
snemenToB 1. . MenaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYCCKUX BJICMCHTOB IIECPBLIX Tpex
NIEpUOJIOB

Knaccudukanus 1 HOMEHKIaTypa
HCOPTaHNYCCKUX BCIICCTB

Bunp XuMH4YEeCKON CBSI3U U TUIIHI
KPUCTAJUTMUYECKUX PEHIETOK

KonTponbhas pabota Nel o teme
«IToBTOpeHue u yrioyoiaeHne 3SHaHUI
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca

Knaccudukanus XuMHYeCKHX peaKIIHii
10 Pa3JNYHbIM MPU3HAKAM

[IoHsATHE O CKOPOCTU XUMUYECKON
peakuuu. [IoHATHE O TOMOI€HHBIX U
TEeTEPOrE€HHBIX PEAKLIMIX

IToHsiTHE O XUMHYECKOM paBHOBECHUMU.
CDaKTOpBI, BJIMAIOIINUE Ha CKOPOCTH
XUMHYECKOM PCaKun U MOJIOXKCHUC
XUMHUYCCKOI'0 paBHOBCCUS

OKUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC
peaknuun

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

JlaTa
U3YyYEeHHS

JJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/00adb59e

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

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

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6nunoreka [IOK
https://m.edsoo.ru/00adbcb0

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

but6mmoreka [{OK
https://m.edsoo.ru/00adc28c

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



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

10

11

12

13

14

15

16

17

18

19

20

21

Teopus 2IEKTPOIIUTUYECKON
nucconranuy. CUIbHbBIE U clladble
JJEKTPOJIUTHI

HoHHbIe ypaBHEHMS peakuui

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHUU B CBETE MPEACTABICHUI 00
ANEKTPOIUTUYECKON AUCCOUALINUI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
MPEJICTAaBICHUI 00 ANMEKTPOIUTHIECKOM
JHUCCOIUAIIN

[TonsTue o ruaponuse conen

OO0001IEHUE U CUCTEMATU3ALIUS 3HAHUN

[IpakTuyeckas padora Ne 1. «Pemenune
9KCIIEPUMEHTAIBHBIX 3a7au»

KoHnTtponbHas padota No2 o teme
«INEeKTPONUTHYECKAS TUCCOIHAIIHSL.
XUMUYECKHE PeaKIMK B PacTBOPax»

OO61as xapakTepuCcTUKa raJoreHoB.
XUMHUYECKHE CBOMCTBA HA PUMEPE
XJIopa

Xnoposogopona. CossiHas KMCIIOTa,

XMMHYECKHE CBOMCTBA, MOJTyYEHUE,
pUMEHEHHE

[IpakTuyeckas padora Ne 2 o reme
«ITosyyeHue COIIHON KUCIIOTHI,
M3y4YEHHUE €€ CBOMCTBY»

Brraucnenus no YPaBHCHUAM

bubmuorexa [JOK
https://m.edsoo.ru/00adcd68

bu6nuoreka [IOK
https://m.edsoo.ru/00add448

bu6nunoreka [IOK
https://m.edsoo.ru/00add5d8

but6mmoreka [{OK
https://m.edsoo.ru/00add8b2

but6mmoreka [JOK
https://m.edsoo.ru/00add9d4

but6mmoreka [JOK
https://m.edsoo.ru/00addd12

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

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

bub6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bubnunoreka [JOK
https://m.edsoo.ru/00ade104

bubmuorexa [JOK
https://m.edso0.ru/00ade348

bubmuorexa [JOK


https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

22

23

24

25

26

27

28

29

30

XUMHUYECKHUX PEAKIINii, eCITH OJHH U3
pEareHToB JaH B U30BITKE

OO1mast XapakTepUCTHKA 3JIEMEHTOB
VIA-rpymisl

ANI0TpOTHBIE MOIU(UKAIIUN CEPHI.
Haxoxnenue cepbl U €€ COeTMHEHUH B
npupojae. XuMHUYECKHUE CBOMCTBA CEpPbI

CepoBoaopoi, cTpoeHHE, PU3HYECKUE U
XUMHYECKHUE CBOMCTBA

Oxcuppl cepsl. CepHast KMCIIOTA,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHNE

XUMUYECKUE peaKini, JIeKaIre B
OCHOBE IIPOMBIIIJIEHHOTO CrIoco6a
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUECKOE 3arps3HEHNE
OKPYXaIoIIEe Cpeabl COCTUHEHUSIMU
cepbl

Brruncnenne MaccoBoil 10111 BbIX0/a
MPOJIyKTa PEaKlnu

OO6mras xapakTepucTHKa JIEMEHTOB
VA-rpynmsl. A30T, paclipoCTpaHEHHE B
npupojie, GU3NYECKUEe 1 XUMUIECKHIE
CBOICTBA

AmMMmuak, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, IMOJTYyYCHUE U
MpUMEHEHHE

[Ipaktrueckas padbota Ne 3 o Teme
«HonyquI/Ie aMMHaKa, U3y4YCHHEC €TO
CBOMCTB»

https://m.edso0.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

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

bubmuorexa [JOK
https://m.edso0o.ru/00ade802

bu6nmoreka [IOK
https://m.edsoo.ru/00adea28

bubnmoreka [IOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

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

bubmuorexa [JOK
https://m.edsoo0.ru/00adf004

bubnunoreka [JOK
https://m.edso00.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

31
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33

34

35

36

37

38

39

40

A3oTHas KUCNOTa, €€ hu3nueckKue u
XUMHUYECKUE CBOUCTBA

Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
yaoOpenuit. XuMu4ueckoe 3arps3HeHne
OKPYXKaIOIIEH Cpebl COETUHEHUSIMU
azoTa

®ochop. Oxcun docdopa (V) u
docdopnas kucnota, hpusnueckue u
XUMHUYECKHE CBOMCTBA, MOJTYyUYECHHUE

Hcnonp3oBanue hocharoB B kauecTBe
MUHEPAIbHBIX YI00PCHHIA.
3arpsizHeHue MPUPOTHON CpeIbl
docharamu

VYrnepon, pacpocTpaHeHUE B IPUPO/IE,
du3nUecKrue 1 XUMHYECKHE CBOMCTBA
Oxkcupsl yraepona, ux pusudeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
pOOJIEMBI, CBSI3aHHBIE C OKCUIIOM
yraeposa (1V)

VYroapHasa KUCIOTa U €€ COJIN

[IpakTuueckas pabora Ne 4 o reme
"IlosrydyeHune yrieKucsioro rasa.
KagecTBeHHast peakiys Ha KapOOHaT-

n

HOH

[TepBoHauaNbHBIC TOHATHS 00
OPraHUYECKHX BEMIECTBAX KaK O
COEIMHEHUSX yIJIepoaa

Kpemnuii u ero coenunenust

bubmuorexa [JOK
https://m.edso00.ru/00adf306

but6mmoreka [JOK
https://m.edso0.ru/00adf518

but6mmoreka [JOK
https://m.edsoo.ru/00adf68a

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bub6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubnunoreka [IOK
https://m.edsoo.ru/00adfebe

bubmorexa [JOK
https://m.edso00.ru/00ae006¢c

bubnuoreka [JOK
https://m.edsoo.ru/00ae027e

bubnunoreka [JOK
https://m.edsoo.ru/00ae054e

bubnuoreka [JOK


https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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49
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[IpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a7a4 MO TEME
«Baxaenre HeMeTaITBI ¥ UX
COCIUHCHHSY

Kontponsnast padora Ne3 o reme
«BaxHenie HeMeTaUIbl U UX
COEIUHEHUS

OO01mas xapakTeprucTUKa XUMUIECKIX
3JIEMEHTOB — METAaJLJIOB.
Meramnueckas CBSI3b U
MeTaJuIMuecKasi KpucTainueckas
pemérka. Pu3nvyecKue CBOMCTBA
METaJIJI0B

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUUECKUH Psiji HAllpsHKEHUN
METAaJIIOB

OO6111e crnocoObl MOTYyYSHHUs METAJLIOB.
CrutaBbl. BeruncieHus o ypaBHEHUSIM
XUMHYECKHUX PEAKIUH, €CIIM OJUH U3
pPEareHToB COAEPKUT IPUMECH

IToHsATHE O KOPPO3UK METAILIOB
IIemognbie MeTaIIELI

OKCI/II[I)I U TUAPOKCHUBI HATPUA U KaJIUsd

[Ienmouno3eMeabHBIC METAIILI —
KaJIbIIMA 1 Maruui

Baxnelmme coeqnHeHNST KaIbIUS

https://m.edso0.ru/00ae080a

bu6nuoreka [IOK
https://m.edso0.ru/00ae0bf2

bu6nunoreka [IOK
https://m.edsoo.ru/00ae0el8

bu6nunoreka [IOK
https://m.edsoo.ru/00ae103e

but6mmoreka [JOK
https://m.edso0.ru/00ae1156

but6mmoreka [JOK
https://m.edso0.ru/00ael1156

bubmuorexa [JOK
https://m.eds00.ru/00ael1278

bubmuorexa [JOK
https://m.edsoo.ru/00ael4b?2

bubnuoreka [JOK
https://m.edsoo.ru/00ael4b2

bubnuoreka [JOK
https://m.edsoo.ru/00ael15e8

bubmuorexa [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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62

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN

JKEcTKOoCTh BOIBI U CIIOCOOEI €6
YCTpaHECHUS

[IpakTuueckas pabora Ne 6 o reme
"YKEcTKOCTH BOIBI M METOEI €€
ycTpaHeHus"

AJTIOMUAHAHT

AmdoTepHble CBOICTBA OKCHIA U
THIIPOKCH/IA

Kemezo

Oxcupl, THIPOKCHIBI U COJIU JKeJie3a
(1) u xenesa (111)

O0600I11IeHNE U CUCTEMATHU3AIUS 3HAHUN

[IpakTuueckas padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 10 TeMe
«Baxueiine MeTaIbl 1 UX
COCITUHCHUSD)

Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIUi, eCIM OJUH U3
pEeareHToB J1aH B U30BITKE WU
COJIEPXKUT pUMecH. Beruncnenns
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakuuu

O0001IeHre U CUCTEMATU3ALNS 3HAHUI

Kontponbnast padora Ne4 o reme
«BaxHenme MeTalibl 1 UX
COCIMHCHUS

https://m.edsoo.ru/00ael15e8

but6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bubnuoreka [JOK
https://m.edsoo.ru/00aelae8

bub6nunoreka [JOK
https://m.edsoo.ru/00aelc64

bu6nuoreka [IOK
https://m.edsoo.ru/00aelc64

bubmmorexa [JOK
https://m.edsoo.ru/00ael1d86

bubnunoreka [JOK
https://m.edso0.ru/00ae35e6

bub6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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BemecrBa u maTepuaisl B
MTOBCEIHEBHOM KU3HU YEIOBEKA
XUMHUYECKOE 3arpsi3HeHUe
OKpYXKaroIlei cpebl

Ponb XuMuM B peIICHHH YKOJIOTHUSCKHUX
npo0iemM

PesepBHeiit ypok. O600mIeHNE U
crucTemMaTu3auus 3HaHUI

PesepBHbIii ypok. O6001IeHNE 1
CUCTeMaTHU3alHsI 3SHAaHHUHA

Peseprubriil ypok. O60011eHNE U
crucTeMaTh3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubmuorexa [JOK
https://m.edso0.ru/00ae3f50

but6mmoreka [IOK
https://m.edso0.ru/00ae4270

bubnuoreka [JOK
https://m.edso00.ru/00ae4270

bu6nunoreka [IOK
https://m.edso0.ru/00ae0d0a

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bubnuoreka [JOK
https://m.edsoo.ru/00ad9ch2



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




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYYUEHUKA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET
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