MUHUCTEPCTBO MPOCBEIIEHUA POCCUICKOM ®EJIEPALIUU

MyHununajabHoe 010/:KeTHOE 001e00pa3oBaTeibHOe yUpeKIeHue
ropoackoro okpyra ToabsarTu
«Ikosa ¢ yriay0JaeHHbIM H3yYeHHeM OTAeIbHbIX mpeamMeToB Ne 70>

ITPUHSTA VYTBEPXJIAIO
IlegqarornueckuM cOBETOM N.o. nupexropa MBY «lllkoma Ne 70»
MBY «lllkona Ne 70» O.E. Kapuesa
[Tporokoxn Ne 1 ot 29.08.2025 . [Mpuka3 Ne 94/4-ox ot 29.08.2025 r.
C=RU, O="MBY "'lLikona Ne 70",
rm: CN="Kapuea OkcaHa EBreHbeBn:a,
S
S{_ Wkona J 00d30fa2570b696e9c
2025.09.07 13:49:25+04'00'
PABOYAS ITPOIT'PAMMA

(ID 7982443)

y4eOHOro nmpeamMmera « XuMHUs»
(6a30BbBIl YPOBEHbD)

st oOyuaronuxcs 8-9 kiaccon

r.o. Toapsarru — 2025



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepaibHONl paboueil mporpammbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHWS U Pa3BUTHA OOYYAIOIMIUXCS CPEACTBAMH Yy4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeIbHOE MPEIMETHOE coAepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuXcs, ONpeaAessieT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-ITO3HABATEIILHOM JEATEIBbHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWEe XWUMHH CIY>XHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIMU BEIIECTB B IPHUPOJIC, O IMYTAX PEIICHHUS TJIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeH 1 (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN JIeATSILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



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

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KEHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX IOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIHUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMHUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MHAPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX PeaKluii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1EIH, KakK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHne
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIEr0 MHUpa, WCIOJB3YySl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsAiTHE 0 MeToax MO3HAaHHWS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUjaMu paboThl B JIAOOpATOPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  OINUCAaHHWE  pe3yJbTAaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopopa B mpupoae, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3 (heKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKUE ¥ XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHHMW. PU3MYECKHE W XHUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KUCIIOPOJa, HaOMIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOcHCcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3zaumozeiicTBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonHas W JJIMHHONEpPUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPyMIaM U MepruoaMm.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanm3anus MeXnpeaIMeTHBIX CBsI3ed NMPH WM3YYCHHWH XHMHH B 8 Kiacce
OCYIIIECTBIISIETCS 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTHH, TaK W TIOHATHH, SIBISTFOIIMXCS CHCTEMHBIMH JIJISI OTIACIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOpHS,
3aKOH, aHaJM3, CHHTE3, KiIacCU(pUKAIUs, TMEPUOJUIHOCTh, HAOIIO/ICHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPCHHE, MOJICIIb, SIBIICHHUE.

dusuka: Marepus, aTroM, OJJICKTPOH, INPOTOH, HEHTPOH, HOH, HYKJIHU],
U30TOIbI, PAJIHMOAKTUBHOCTh, MOJICKYJIA, SJCKTPUYCCKHNA 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BEIICCTBA, ra3, (YM3MYCCKUE BEIUYMHBI, CIUHUIIBI
U3MEpPEHUs1, KOCMOC, TUTAaHETHI, 3BE3161, COIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPATbl, TOPHBIE TOPOIBI,
TI0JIC3HBIC HCKOIIaeMbI€, TOITUBO, BOJAHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasl peaKUMs

[Ieprnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUs W HX
COCMHEHUNM B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIMIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEOVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEII0BOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YPaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIGKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIuu. CocraBiieHe  ypaBHEHMIl
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HMCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe€ MPEACTaBICHUNA 00 BJIEKTPOJUTUUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xyopua HaTpusl), UCCIICOBAHUE 3aBHCHMOCTH CKOPOCTH XHMHYCCKOW PEaKIUH
OT BO3JIECUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BHUJEO MaTEPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiMi pasyIoKeHHs, COCIMHEHNs), PACTIO3HABAaHUE HEOPTraHUYECKHUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMEHeHHUe. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
HaxX0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYeCcKue CcBoicTBa cepbl. CepoBOaOpO, CTpOeHHUE, (U3NUECKUe U
XUMHUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kucinota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpEeACTaBUTENS Kjacca KHCIOT W chneuuduyeckue). XUMUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOC00a TMOMYYeHHsSI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, paclpOCTPAHEHHE B MPUPOJE,
busnyeckue U xumMrueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €T
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOody4yeHHe, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS KJlacca KHUCIOT W CHEIU(PUUYECKHE).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
altoTponHble Moaudukauuu (ochopa, GU3NUECKHE M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHUS.  YIJIEepoA,  aUIOTPOITHBIE
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUPOE, (U3UUECKUE U XHUMHYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUAOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
NnoJiydeHrue W TnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: KUpax, Oeskax, yrieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCITMHCHUU.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YeHHE U
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHus 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpouTeNIbHbIE MaTepUaibl: KepaMHKa,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl M €€  COEQUHEHUSIMU  (BO3MOXHO  MCIOJIb30BaHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa IO JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJieHWe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHakKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE MoZENnen
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpadura, dyiiepeHa, O3HAKOMJICHUE C
MpoLIeCCOM  aACOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmyeckor cucrteMe XuMmuueckux daeMmeHtoB JI. WM.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPElIETKAa.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl ToyydeHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHToB . M. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10keHKe B [leproindeckoi CuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cucremMme XUuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME ¢ o0pa3llaMud METAJIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiablusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IOBCEAHEBHOW MXU3HM YeNOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKANWs, TEPUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJYIPOBOJIHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPATIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHS XUMHUU B €IUHCTBE Y4YEeOHOW H
BOCITUTATEILHOM JCATEIHPHOCTA B COOTBETCTBHH C TPATUITMOHHBIMH POCCHHUCKUMU
COLIMOKYJIbTYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMHM, HPHHSTHIMH B
o0IIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COITMAITN3AINN 00yJatOIIUXCSl.

JINYHOCTHBIE  pE3yNbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIONTUXCS
PYKOBOJICTBOBATbCS ~ CHUCTEMOM IMO3MTHMBHBIX IICHHOCTHBIX OpHCHTAlUH W
pacIIMpPEeHHE OIBITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMOTHYECKOTr0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIIECHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
U HAyYHOMY HACJICJIUIO, TIOHUMAaHUs 3HAYCHUS XUMHYECKOW HAyKH B JKU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON WH(pOpMaluei o
NEPEIOBBIX JOCTHIKCHUSX W OTKPBITUAX MHPOBOM M OTEUCCTBECHHOW XHMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpaKaaHCKOr0 BOCITUTAHMA:



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTA B OOIIECCTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM M JApyrux  BUAAX
JeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEbHOCTH NpU
BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJEHUE U TMIOCTYNKM CBOUX TOBapHUIIEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvi,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIONIUE
OCHOBY JIJII IOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAlPABJICHHBIC HA MOJIyYEHUE HOBBIX 3HAHUU 1O
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIMHBIMU TEXHUYECKHUMHU CPEACTBAMU HH(POpMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIOO0O3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TMpu  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NIPUMEHEHMS TPEAMETHBIX 3HAHMK 1O XWMHH, OCO3HAHHBIM BBIOOP
WHIUBUTyaIbHON TPAGKTOPUU MPOJOHKEHHUS 00pa30BaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpoheCcCUOHATBFHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQECCHOHATLHOM Cpejie;



6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEeH MPUPOTHON CPEIoH, JJi TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHUKATHUBHOM U COIMATTLHOM MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeAMETHBIX pE3yJbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
MPUHIINI, TUIIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpbhle oOecreunBaoT (OpMHUpPOBAHKE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

YMEHHUSI HUCTOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUS] TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITh WX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSTHUSIMH), HUCIOJIb30BATh
TOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH U1l KIACCU(PUKAIMKA XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCyXIAeHUS (MHAYKTUBHBIC, ICNYKTUBHbIC, 10 aHAJIOTHUN),
JI€TIaTh BBIBOJIBI U 3aKIIOUYCHHS;

YMEHHE TMPUMEHSATH B TMPOIECCe NO3HAHUS TNOHATUA (NpEeAMETHbIE U
METaNpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEeMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMHUYECKON PEAKIIUU — MPU PEIICHUN yu4eOHO-TI03HABATEIBHBIX 33/1a4, C YIYETOM



THX MOJENBHBIX MPEACTABICHUI BBIBIATh M XapaKTEPU30BAaTh CYIIECCTBECHHbBIC
NPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIIUH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEUMS B U3yUaEMbIX MPOIIECCAX U SIBICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMS, a TaKXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IPOBEPKE MPAaBUIBHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

IpUOOpETEHUE ONbITa IO IUIAHUPOBAHUIO, OPraHMU3alMM U IPOBEICHUIO
YUEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOIIoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBO/IBI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIECIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora c nnopmanueii:

yYMEHHE BbIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WHEOOPMAIUIO
pa3IMYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMUYECKOIO COJEpXkaHUs, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTHUYECKH OLIEHMBATh NPOTUBOPEUYMUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOJBI U 3allpOChl MPU TOUCKE U 0TOOpE
UHGOPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, IPUOOPETEHNE ONbITA B
o0nacTi  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOW aKTUBHOT'O MCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIBbHYIO (hOpMY IpeAcTaBIeHUs] HHDOpMALUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJaull HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu hopmMamu rpaduKu 1 BX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce YydyeOHOH u
UCCJIEI0BATENbCKONW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe el CTBUS:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WIM) JHUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBITTOJHEHMS MPEI0KEHHOM 3a1auH;

YMEHMSI ~ TPEJCTaBIATh  IOJYYEHHbIE  Pe3yJbTaThl  MO3HABATEIbHOM
NESTENIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JielaTh IPE3eHTaLHUI0
pe3yJbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71a060paTOpHOI pabOTHI O UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);



yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTEJIbHOM M HMCCIIEOBATENbCKOM  JNEATENBHOCTH  MPH  PEIICHUU
BO3HUKAIOIIMX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUHM, OIpeAeICHUEe KpUTEPUEB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

Pery/iiTUBHbIE YHUBepPCAJIbHbIEe YUeOHbIe AeiicTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENesaTh WENH JeATebHOCTH, MIAaHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpATh Hanbosee d(PheKTUBHBIC CITIOCOOBI PEIICHUs YUCOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WU KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA BBINOJHEHUM 33JaHAU C YYETOM
IOJIyYEHHUS] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBUE IOJIyUEHHOTO pE3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
MCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, TIPE/IaracMbie B yCIOBUH 3aJaHUMA.

HPEAMETHBIE PE3YJIbTATDBI

B coctaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO
COJIEp>KaHMsl, YCTAHOBJIEHHOIO JIaHHOM (¢enepanbHOl padoyeil mporpaMMon,
BBIJICISIIOT: OCBOEHHBIE OOYYarOIIUMUCS HAy4HbIC 3HAHHSA, YMEHUS M CIIOCOOBI
JNercTBul, crnenuduueckue 1 IpPeAMETHOH o01acTu  «XHUMHS», BB
JNEITEIIBHOCTH IO  TOJYYEHUIO HOBOTO  3HAaHWA, €ro HMHTEPIpPETaIUu,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.

K xonity oOydenus B 8 kiiacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX MOHSATHMI: aTOM, MOJIEKYJIa,
XAMHUYECKUN  D3JIEMEHT, TMPOCTOE BEIIECTBO, CIIOXKHOE BENIECTBO, CMECh
(omHOpOAHAST W HEOJHOPOJHAsI), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAash Macca, MaccoBas
JIOJIsl XUMUYECKOTO AJIEMEHTA B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAaHUE, COJb, JJIEKTPOOTPUILIATEIBHOCTh, CTEIEHb OKHCJICHUS, XUMUYECKas
peakius, KiacCu(pUKaIus peakiuii: peakiiui COSAMHCHUS, PEaKIINU Pa3I0KEHUS,
peakiuu 3aMelIeHus, peakiuu OOMEHa, HK30- M JHJAOTEPMHUYECKUE PEaKIINH,
TEIUI0BOM A(PGeKT peakmuu, Sapo aToma, SJICKTPOHHBIM CIIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IOJSIpHAsS U  HEMOJsIpHAs
KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MACCOBAasl J0JIA
BelllecTBa (IPOLICHTHAs! KOHIIEHTpPAIsi) B paCTBOPE;



e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHA U
INPUMEHSATH 3TU MOHSITHS NPU ONUCAHUU BELIECTB U UX MPEBPALCHUIL;

e  HCIMOJB30BaTh XMMHUECKYIO CUMBOJUKY U COCTaBIEHUS (DOPMYIT BEIIECTB
Y YPAaBHEHHMU XUMHUYECKHUX PEAKLIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHApHBIX COEIMHEHUSIX,
CTETICHb OKUCJCHHS 3JIEMEHTOB B OHMHAPHBIX COCAWHEHUSX, MPUHAMICKHOCTH
BEIIECTB K OINpPeAEeIEHHOMY KJIacCy COSAMHEHMH Mo GopMyaMm, BHI XUMHUECKON
CBsI3U (KOBAJECHTHAsl U MIOHHAs1) B HEOPTAaHUYECKUX COETUHEHUSX;

e packpeiBath cMmbicn llepuommueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBAaTh  NOHMMAHME  IEPUOJWYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX IMOJoKeHus B llepuogumueckoil cucreme, 3aKOHOB
COXpPAaHEHMSI MAacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISPHOIO
YYEHHsI, 3aKOHa ABOTaipo;

e OIKCBHIBAaTHL M XapakTepuszoBaTh TabiauuHyio (opmy Ilepuonnueckoit
CUCTEMBI XMMHYECKUX AJIEMEHTOB: pa3iuyarTh MOHATUS «IJIaBHas moArpynna (A-
rpynma)» u «mnodounas noarpynna (b-rpynma)», manbie u OosiblIME TEPHOIBI,
COOTHOCUTh O0OO3HAuU€HHUs, KOTOphle HMeroTcsa B Tadmuue «llepuoanueckas
cuctemMa xuMuuyeckux odseMeHtoB JI. WM. MeHngeneeBa» ¢ YHMCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsil
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PACHPEEICHUE UX O JIEKTPOHHBIM CIIOSIM);

e KJaccu(UIMPOBATh XMMHYECKHE 3JIEMEHThl, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE PEaKIUH (II0 YHCIy U COCTABY YYaCTBYIOUIUX B PEAKLNU BEUIECTB, 10
TerIoBoMy b DeKTy);

e  XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHMHUYECKHE CBONCTBA BELIECTB
pa3NUYHBIX KJACCOB, MOJATBEPXkAasl ONHUCAHUE MpPUMEpPaAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKLINM;

e IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT MX Ka4E€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH NPOTEKAHHMSI XUMHUYECKHX MPEBPAILECHUNA B Pa3IU4HbIX
YCIIOBHSIX;

e BBIYHCIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JIeMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBAa B PAcTBOPE, IMPOBOJAUTH PACUETHI 10 YPABHEHHIO XWMHUYECKOU
peakuuu;

e TPUMEHSATH OCHOBHBIE ONEPALMH MBICTUTENBHONU NEATEILHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTeMaTU3aluI0, KJIacCU(UKAIUIO, BhISIBICHUE
IPUYUHHO-CJIEJICTBEHHBIX CBSI3éM — JUII  M3YyYEHHS CBOMCTB BEUIECTB U
XUMHUYECKHUX peaklui, eCTeCTBEHHO-HAyUYHbl€ METOJbI TO3HAHUS — HAOIIOJIEHUE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN );



e CIEIOBaTh MPABUJIAM MOJb30BAHUSI XUMHUYECKON MOCYI0M U J1aDOpaTOPHBIM
0o0opyZ0BaHUEM, a TAKXKE MPABWIAM OOPAIICHHS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMUA TI0 BBIOJTHEHUIO JIAOOPATOPHBIX XMMHYECKHUX OIBITOB TIO
MOJIYYCHUIO U COOMpaHUIO ra3000pa3HbIX BEHIECTB (BOJIOpOJA M KHUCIOPOA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MAaCCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBAa, IUIAHUPOBaTh W MPOBOJAUTH XHWMHUYECKHE OSKCIIEPUMEHTBI 10
pPAcCIlO3HABaHUIO PACTBOPOB WIENOYEH M KHUCJIOT C IIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTaenH, METUIOPAHXK U IPYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

® PpAaCKpbIBATh CMBICII OCHOBHBIX XUMHYECKHX TOHATHA: XUMUYECKUN
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIIEHb  OKHUCIICHUS,
XUMUYECKas pEeaklMs, XUMUYECKas CB3b, TEIUIOBOM 3((EKT peakuuu, MoJib,
MOJISIpDHBIA 00BEM, PacTBOP, SJEKTPOJIUTHI, HEIIEKTPOIMTHI, AIEKTPOIUTHUECKAS
JUCCOLMAIINS, PEAKIIMK HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE PaBHOBECHE,
oOpatuMble ¥ HEOOpAaTUMbIE pEaKLIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuy, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHUCIEHHE U  BOCCTAHOBIICHMUE,
alioTponus, aM(OTEpHOCTb, XUMHUYECKas CBI3b (KOBAJIEHTHAs, WOHHA,
MeTaJuInYecKasi), KpUCTaUIMYecKas pemeTka, KOppo3us METaUIOB, CILUIABBHI,
CKOPOCTh XHMHMYECKOW pEaKUuH, IpeaesnpbHo JomyctuMas KoHueHtpamus I[IJIK
BEILIECTBA;

® JJUIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHWYECKHX IIOHSATUUA W
IIPUMEHSITh 3TU NOHATHA MPU ONMCAHUY BEIECTB U UX MPEBPALLICHUM;

® JCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBIEHUSI (POPMYJT BEILIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

® ONpPEACISATh BAJIEHTHOCTh U CTENEHb OKUCIECHHS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTAaBa, IIPUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH 1o (opMysaM, BHJ XUMHUYECKOW CBsI3U (KOBaJEHTHas,
VOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsA] HOHA II0
XUMUYECKON (popmysie, xapakTep Cpeabl B BOAHBIX PacTBOPAaX HEOPTaHUYECKHX
COEAMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOI'O BEILIECTBA;

e packpeiBaTh cmbich Ilepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHKMMAaHHUE: OIMMUCHIBATh M XapaKTepHU30BaTh TAOJIUUHYIO
dopmy Ileproanueckoit cucTeMbl XUMUYECKUX JJIEMEHTOB: Pa3inyaTh MOHITHS
«riaBHas noArpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)y», mansie u
OonbpIIME TEPUOJIb, COOTHOCUTH O0O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUUYECKUX D3JIEMEHTOB (COCTaB W 3apsAll siJpa, OOIIee YHUCIO BJIEKTPOHOB H
pacnpeneneHre uX Mo JIEKTPOHHBIM CII0SIM), OOBSICHATH OOIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpejiesiax MaJbIX MePUOI0B
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

e Kjaccu(UUUPOBATH XMMUYECKHE HIIEMEHTbI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peaKkiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TerIoBoMy J(h(eKxTy, MO H3MEHEHUIO CTETCHEW OKHCICHUS XWMHUYECKHUX
AJIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBaTH) 0O0IME W cHenudUYecKrue XUMUYECKUE
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEpPKJas ONMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

® COCTaBJISITh YPaBHEHUS AJICKTPOJUTUYECKON AUCCOLUALIUU KUCIIOT, IIeIouen
U COJICH, TOJIHBIE W COKpall€HHbIE YpPaBHEHHUS pEaKlUMi HOHHOTO OOMEHa,
YpaBHEHUS pEaKIui, MOJATBEPKIAIONINX CYIIECTBOBAHUE TI'E€HETUYECKOW CBSI3U
MEK]Ty BEIIECTBAaMU Pa3JIMUHBIX KJIACCOB;

® DpACKpBIBATh CYIIHOCTh  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;

® [IPOTHO3UPOBATh CBOWMCTBAa BEMIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX MIPEBPAILICHUN B PA3IMYHBIX YCIOBUSX;

® BBIYUCISATH OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJII0 XMMHMUYECKOTO 3Je€MEHTa 1Mo ¢Gopmylie COEIUHEHHUs, MacCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOJUTH PACUEThl MO YPaBHEHUIO XUMHUYECKOU
peakuuu;

e CoOJIOJAaTh MpaBUiia MOJIH30BAHUS XUMHUUYECKOU MOCYA0N U JIa0OpaTOPHBIM
o0opyZ0BaHUEM, a TaK)Ke MpaBUiia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSAMH 110 BBITOJTHCHUIO JIAOOPATOPHBIX XHMHYECKHX OITBITOB IIO
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKA U YIJIEKUCIIOIO ra3a);

® TIPOBOAUTH PEAKIMH, MOJITBEPKIAIONINE KAUYECTBEHHBIM COCTaB Pa3IMYHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOANI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCUI-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPaX HEOPTaHUYECKHX
BEIIIECTB;

® IIPUMEHSITH OCHOBHBIE ONEpaIlii MBICIUTEIbHON NEATCIIbHOCTH — aHaJu3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHHWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIENCTBEHHBIX CBA3€U — JUISI U3YYEHUs CBOMCTB BELIECTB U XUMHYECKUX PEAKILINM,
€CTECTBEHHO-HAYYHBIE  METOABl TO3HAHWUA — HAOJIOJEHWEe, W3MEpEHUE,
MOJICJIUPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumun. Pons XuMuu B 5KU3HU YEIIOBEKA. 1 bu6nmorexa LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TousgTre 0 MeTOAaX MO3HAHUS B XUMHUHU 1 bubnnorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Tpaxtrueckas padota Ne 1 «IIpaBuiia paboThl B
3 J1a00paTOPUU U IPUEMBI OOpaIlleHUs C 1 bubnnorexa [JOK
patop p patt https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM)
4 Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus 1 bubmuoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznenenue cmeceit 1 bubmuoteka [IOK
(Ha mprMepe OYUCTKU TOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmorexa LIOK
A 1
6 TOMBLH MOTICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubmuoreka [{OK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTrie U ClIOKHBIE BEllecTBa 1 bubmorexa LIOK
p H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YUEHUE 1 bubmorexa LIOK
YIApHOE yH https://m.eds00.ru/ffod2d50
10 3aKOH OCTOSIHCTBA COCTaBA BEILIECTB. 1 bubnmnorexa [JOK

Xumuaeckast hopmysa. BameHTHOCTh aTOMOB

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

XUMHUYCCKUX 3JICMCHTOB

11 OtHocurenbHas aroMHas macca. OTHOCUTEIbHAS bubmuorexa [JOK
MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bubnunoreka LIOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
bubnunoreka LIOK
13 KonuuectBo BemectBa. Mosb. MousipHast Macca https://m.edsoo.ru/f0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. XUMHUYECKas bubnuorexa [IOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBHs IPOTEKAHUSI XUMUYECKUX bubnuoreka [IOK
peaKuuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MAacChl BEIIECTB. XMMHUUECKHE bubmmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
17 Berunciienus Koan4decTBa, MacChl BEIIECTBA MO bu6mmoteka IIOK
YPaBHEHUSAM XUMUYECKUX PEaKLUN https://m.edso0.ru/ff0d5708
18 Knaccudukamnms XumMruaeckux peakiuit bubnnorexa [JOK
(coenuHeHus, pa3oXKeHHs, 3aMeIIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — y4€HBIN-IHIIUKIIONIEIUCT. bubmmnoreka HOK
O06o01IeHre u crucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4
20 KonTponsHas pabora Nel no teme «Bemiecta u bubmmnoreka HOK
XUMHYECKHE PEAKIIH https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. CocTaB Bo3ayxa. bubmuoreka [IOK
Kucnopon — aneMmeHT u mpoctoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
du3nueckue 1 XUMHUYECKUE CBOICTBA KUCIOPOIa
22 (peakuuu okucieHus, ropenue). [loustue 06p " bubnmorexa LHOK
oAk > TOP ' https://m.edsoo.ru/ff0d4614
OKCHJaX
23 Crioco0sI TToTydeHusT KHCIIOpo/ia B 1abopaTopuu u bubnuoteka [JOK

IIPOMBILUIEHHOCTH. [IpuMeHeHne kucnopoaa

https://m.edsoo.ru/ff0d497a



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
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https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e
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TemtoBoii 3 (PeKT XUMUIECKON pPEeaKIIiH, TOHSITHE

24 0 TEPMOXHUMHUYECKOM YPaBHEHHH, K30- 1 bubmmorexa [JOK
P P : https://m.eds00.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIIHIX
25 TormmBo (HedTh, yroiab 1 MeTaH). 3arpsi3HEHHE bubnuoreka [JOK
BO3/yXa, CIIOCOOBI €ro MPEIOTBPALICHHS https://m.edsoo.ru/ff0d4c4a
26 [TpakTrueckas padora Ne 3 mo teme «llomydenne u bubnmnoreka HOK
cobupaHue KUCIOPO/ia, U3YYCHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopon — aneMeHT 1 IpocToe BEIECTBO. bubmmoreka [JOK
Haxoxnenue B npupoe https://m.edsoo.ru/ff0d4ddo
28 PuU3nYECKUE U XMMAYECKUE CBOMCTBA BOJIOPOA. bubnnorexa [JOK
[IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubmuoreka [{OK
2 IT
o OIPITHE O RHCTOTaxX | COMX https://m.edsoo.ru/ff0d50d2
bu6nunorexa LIOK
30 Crioco0sI MoTydeHUs BOAOPO/Ia B TaO0OpaTOpHH https://m.edsoo.ru/f0d4ddo
31 [IpakTuueckas pabora Ne 4 no teme «llomyuenue u bubmuoreka [IOK
cobupaHue BOJOpOa, U3yUYE€HUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
N bubnuoreka [{OK
2 M i . A
3 OJIAPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
Boruncnenus o00pEMa, KoIM4ecTBa BellecTBa rasa
33 10 €T'0 U3BECTHOMY KOJIMUECTBY BEIIECTBA HIIH bubmmorexa [IOK
B y y Bt https://m.edsoo.ru/ff0d55a0
00BEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
34 €aKIIMU Ha OCHOBE 3aKOHA OOBbEMHBIX OTHOIICHHIA bubmmorexa [JOK
peartt https://m.edsoo.ru/ff0d5708
ra3oB
35 Du3nYecKue ¥ XUMUIECKHE CBONCTBA BOJIBI Bubmmorexa [IOK
s https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTHe 00 HHIUKATOpaX bubnmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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Bopna xak pactBoputens. HacbllieHHbIe U

https://m.edsoo.ru/ff0d59e2

bubnunoreka LIOK

37 e e e .M
HEHACBIIIEHHbIE pacTBOPHI. MaccoBas 10 https://m.edsoo.ru/Ff0d5hA0
BEIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroToBiieHHE PACTBOPOB C OMpPEACIEHHON bubmmorexa [JOK
p N . p p p https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIel paCTBOPEHHOTO BEILIECTBA
39 KonTponbnas pabota Ne2 no reme «Kucnopoz. bubnnorexa [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccudUKaIys, HOMEHKIIATypa bubmorexa HOK
AR ’ H P https://m.edsoo.ru/ff0d664e
41 [TomyueHnue 1 XuMUYECKHE CBOMCTBA KUCIOTHBIX, bubanorexa [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITomy4yeHnne 1 XMUMHYECKHE CBOMCTBAa OCHOBAaHMIM bubmorexa LHOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukariysi, HOMEHKIATypa bubmorexa LOK
' ’ e, P https://m.edsoo.ru/ffOdfee2
45 [TomyueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT brbmmorexa LTOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIoCOObI bubnuoteka [JOK
MOJTYyYEHHS, XUMUUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuueckast padborta Ne 6. Pemenue
47 AKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «OCHOBHBIC bubmorexa [TOK
p a . https://m.edsoo.ru/00ad9b7c
KJIACCBhI HEOPTAHWYECKUX COCTHHCHUI
48 I'eneTnyeckas cBsI3b MEXy KilaccaMmu bubnmnorexa [JOK

HEOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

https://m.edso0.ru/00ad9a50



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

bubnunoreka LIOK

49 O06o00mIcHNEe U CHCTEMAaTH3alKs 3HAHUH
- i https://m.edsoo.ru/00ad9ch2
50 KonTponbnas pabota Ne3 no reme "OcHOBHBIE bubmmoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIACCUPUKALUN XUMHUECKUX
51 aneMeHTOB. [IoHsATHE O TpyITax CXOIHBIX bubmorexa OK
' Py A https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
Ilepuonnueckuii 3akoH u [lepronuueckas cuctema bubnnorexa [JOK
52
xumuueckux anemenToB J[. . MeHnieneeBa https://m.edsoo.ru/00ada52c
53 [Teproabl, rpymnIibl, HOATPYIIILI bubmorexa [JOK
PHOZEL, TPYITHIEL, HOATPY https://m.edso00.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX SITIEP. bubmuoreka [IOK
N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB I[leprnoanueckon cucremsl 1. U bubmorexa LHOK
proa T https://m.edsoo.ru/00ada6bc
Menneneera
XapakTepucTuka XUMHYECKOTO 3JIEMEHTA IO €T0
56 nojioxkeHuto B Ilepuoanueckoit cucreme . U bubmorexa [JOK
p o https://m.edsoo.ru/00ada824
Meneneesa
3nauenue [lepuoandeckoro 3akoHa JijIsi pa3BUTHUS
57 Hayku U ipakTtuku. [. . MeHnneneeB — y4€HbIn bubmmorexa [JOK
K P R A v ’ https://m.edso0.ru/00ada96e
Mearor ¥ TpaxkIaHuH
58 PesepBHblit ypok. O00011I€HNE U CUCTEMATH3AIHS bubmuorexa [IOK
3HaHuil / Beepoccuiickas mpoBepouHasi paboTa https://m.edsoo.ru/00adb33c
KonTponbhas padorta Ne4 no reme «CtpoeHue
59 aroma. XuMHU4ecKas cBsI3b» / Beepoccuiickas bubmorexa [TOK
' p https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DIIEKTPOOTPUIIATEITLHOCTh aTOMOB XUMHUYECKHUX bubnuoteka [JOK
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AJIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nmoreka [IOK
61 Honnas XuMHecKas CBA3k 1 https://m.edsoo.ru/00adac34
62 KosanenTHas monsgapHast XUMHYECKas CBSI3b 1 Bubmorexa HOK
p https://m.edsoo.ru/00adaab8
63 KoBasienTHasa HemosipHast XUMHYECKas! CBA3b 1 buGnuorexa [IOK
p https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
64 Crenexs okucieHus 1 https://m.edsoo.ru/00adae28
65 OKHUCIIUTENHFHO-BOCCTAHOBUTEIILHEIE PEAKIIUU 1 Bubmiorexa OK
peakt https://m.edso0.ru/00adb076
bubnuoreka [{OK
66 OKHUCIIUTEN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
67 O00011IeHNE U CUCTEMATU3aIUs 3HAHUH 10 TEME 1 bu6nmorexa LIOK
«Ctpoenue aroma. XMMHUYECKAs CBSA3b https://m.edsoo.ru/00ad9ch2
. bubmmoteka IIOK
68 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 httos://m.edsoo.ru/ffOd61ch
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbBbIE
uudposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 [Tepuonuueckuii 3akoH. [lepuoauueckas cucrema 1 bubnmnoreka HOK
xuUMHu4YecKux daemeHToB M. . MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTU B U3MEHEHUHN CBOWCTB 1 bubmmoreka [JOK
XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOIO0B https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunanr XuMHu4yecKkoil CBA3U U THIEI 1 bu6nmorexa LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme «IloBTopenue
5 U yriyOiieHne 3HaHUH OCHOBHBIX Pa3JIesIoB Kypca 1 1
8 Kkimacca»
6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 bubmuoreka [IOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHUYECKOM peaKIuu.
7 [ToHsiITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 bubmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[TonsiTue 0 xumMrueckoMm paBHoBecuH. DaKTOpHI,
8 BIIMAIOIINE HA CKOPOCTh XMMHYECKOUN peakiuu U 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMUYECKOTO PABHOBECUS
9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 Bubmmorexa [IOK
P https://m.edsoo.ru/00adcade
10 Teopus 371EKTPOIUTUYECKON JUCCOLIMALIIH. 1 bubnmoreka [JOK
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CunbHbIe U crabble AIEKTPOIHUTHI

https://m.edsoo.ru/00adcd68

bub6nmoreka [IOK

11 HMonnrle ypaBHEHUS peakIun
yp peari https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU B
12 CBETE MPEACTABIEHNNA 00 JIIEKTPOIUTHIECKOM bubmorexa HOK
pe p https://m.edsoo.ru/00add5d8
JIMCCOLIMAIHA
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOIUTHUECKON bubnnorexa [JOK
pedl p https://m.edsoo.ru/00add8b2
JIHUCCOLMAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubnnorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 O0001IeHrE U CHCTEMATH3AIM SHAHUH
B . https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. «Pemenune bubmuorteka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponsHasg padora Ne2 1o TeMe
17 <<3J‘ICII()T OJ'II/ITI/Ip‘{eCKaSI WCCOIIHALINS bubnmorexa IOK
p a HHATHL https://m.edsoo.ru/00addecO
XUMUYECKUE Peakllui B PACTBOPAX»
18 OO6m1ast xapakTepuCTHKA rajJoreHOB. XUMUYECKUE bubmuoreka [IOK
CBOICTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKHE bubnunorexa LIOK
CBOWCTBA, OJIyYE€HHE, IPUMEHECHHE https://m.edsoo.ru/00ade104
20 [TpakTruyeckas padora Ne 2 o teme «Ilonyuenue bu6muoreka [JOK
COJITHOM KHCJIOTBI, U3yYEHUE €€ CBOICTBY» https://m.edsoo.ru/00ade348
21 Beruncnenus no ypaBHEHHSIM XUMHYECKUX bu6muoreka [JOK
peakIuii, eClii OJIMH U3 PEareHTOB JaH B N30BITKE https://m.edsoo.ru/00ade488
b K
22 OOm1ast xapakTepucTrka 31eMeHToB VIA-rpymisr noamorexa 1O

https://m.edsoo.ru/00ade64a
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ANIOTPOITHBIE MOJAM(PHUKALINN CEPHI.

23 Haxoxzaenue cepbl 1 €€ coelMHEHUI B IPUPO/IE. bubmorexa LIOK
. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOKMCTBA CEPhI
24 CepoBonopo, ctpoeHne, (U3HIECKUe U bubnmnoreka HOK
XMMHMYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcupl cepbl. CepHast KMCIIOTa, GU3HUYECKUE U bubnmnoreka HOK
XMMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKkllny, JIeXKalllle B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCcO0a MOIy4YeHHs CEpHOU bubmmoreka [JOK
KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolen cpeibl COeAMHEHUSIMHU CEPbI
97 Brruucnenue maccoBoii 1011 BeIXOa MPOAYKTA bubmmorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 3J1€MEHTOB V A-TpyIIbL.
28 A30T, pactipocTpaHeHue B IpUPoJIe, PUINICCKUE bubmmorexa [IOK
. https://m.edsoo.ru/00adeea6
Y XUMUYECKHE CBOHCTBA
29 AMMHaK, ero pU3n4ecKue U XMMUYeCKHe bubmuoreka [IOK
CBOMCTBA, NIOJIy4YCHUE U IPUMEHEHHUE https://m.edso0.ru/00adf004
30 [IpakTuueckas padora Ne 3 o reme «llomydyenue bubnmnoreka HOK
aMMUaKa, U3y4E€HHUE €ro CBOUCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUCI0Ta, €€ GPU3NIECKHEe U XUMHUIECKUE bubmmoreka [JOK
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B
39 Ka4yecTBE MHUHEPAJIbHBIX y100pEHUH. bubmuorexa [JOK
XHWMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH CpeIbl https://m.edso0.ru/00adf518
COCMHEHUSIMH a30Ta
33 ®ochop. Oxeun docdopa (V) u pochopnas bubmmoreka [JOK

KHCJIO0Ta, (PU3NYECKHe U XUMHUECKUE CBOICTBA,

https://m.edsoo.ru/00adf68a
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HOJIy4YECHHE

Hcnons3zoBanne pocdartoB B kKauecTBe

34 MUHEPAIBLHBIX yI00peHU. 3arps3HeHne bubmmorexa [JOK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdhaTamu
35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubmmoreka [JOK
(bU3MYEeCKre U XMMUYCCKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Okxcuapl yriepoja, ux GU3nIecKue 1
YHIEp N ¢ bubnuorexa [IOK
36 XUMHUYECKHUE CBOMCTBA. DKOIOTUYECKUE
https://m.edsoo.ru/00adfebe
npo0ieMbl, CBs3aHHbIE ¢ OKCcHaoM yrieposa (1V)
37 VYronbHas KUCIIOTa U €€ CONH bubmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 no teme "llonyuenue
38 JIEKHCII0To Ta3a. KadecTBeHHas peakius Ha bubmmorexa [JOK
o . P https://m.edso0.ru/00ae027e
KapOOHAT-MOH
39 [lepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KAK O COEUHEHUAX yriiepoa https://m.edsoo.ru/00ae054e
40 Kpemnwnii u ero coemuneHust bubmmorexa [IOK
P A https://m.edsoo.ru/00ae080a
ITpakTruyeckas pabora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmmorexa [IOK
p . A https://m.edsoo.ru/00ae0bf2
«BaxuHelnme HeMeTaUTbl M UX COSAMHEHUS
42 Kontponbnas padora Ne3 o teme «Baxneiimume bu6muoreka [JOK
HEMETalJIbl U UX COSIUHEHUS https://m.edso00.ru/00ae0el18
OO6m1ast XapakTepruCTHKa XUMUYECKUX SJIEMEHTOB
43 — MeTaJuIoB. MeTtanmnuyeckas CBSI3b U bubnuotexa [JOK
MeTaJUIMYeCcKasi KpUCTAIUIMIECKas peIETKa. https://m.edsoo.ru/00ae103e
DuU3NYECKUE CBOMCTBA METAJIIIOB
44 XHUMUYECKHE CBOMCTBA METAJLJIOB. but6mmoreka [IOK



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

DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaIIIOB

https://m.edsoo.ru/00ae1156

OO6mume crmocoOs! mosrydeHus: MeTauioB. CIiaBbl.
Brruucnenust no ypaBHEHUSIM XUMHYECKUX

bub6nmoreka [IOK

45 peaKuuii, €CJIM OJUH U3 PEAreHTOB COJNECPKUT https://m.edso0.ru/00ae1156
MIPUMECH
46 [ToHsATHE O KOPPO3UH METAIIOB bubmorexa LOK
https://m.edso0.ru/00ae1278
bu6nmorexa LIOK
41 [Henorsie MeTai et https://m.edsogru/OanMbZ
48 Okcubl ¥ THAPOKCUIBI HATPUS U KU buGnuorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMenbHBIC METAIUIBI — KAJIBITUI U bubnuorexa [IOK
MarHum https://m.edsoo.ru/00ae15e8
50 BakHeiiime coeuHEHUS KaIbIUS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o06mmenne 1 cucTeMaTHU3aIys 3HaHUI
" n bubnuoreka [{OK
52 JXKeéctkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHuUs https://m.e dSO(])_.[ru 100261886
53 ITpakTryeckas padora Ne 6 mo teme "YKécTkocTh bubmuoreka [IOK
BOJBI U METOABI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
N but6mmorexa [IOK
>4 AJOMHHHH https://m.edsoi.IruIOanlc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUIA bubnnorexa [JOK
https://m.edsoo0.ru/00aelc64
bubmuoreka [{OK
56 Keneso https://m.edsol_.[ruIOanld86
57 Oxcunsl, TuIpOKCH B U conu xene3a (1) u bubmuoreka [{OK

xenesa (1)

https://m.edso0.ru/00ae35e6
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58 O06o01IeHre U cUCTeMaTU3alus 3HAHUN 1
[IpakTrueckas padota Ne 7. Permenue
59 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe 1 bubnnorexa LHOK
«BaxuHelnme MeTaibl 1 UX COSIUHEHUS» https://m.edsoo.r/00ae3de8
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
60 peaKkIuii, eclii OJIMH U3 PeareHTOB JAaH B U30BITKE 1 bubnmnoreka HOK
WJIM COAEPKUT IpUMeCH. Beruucienus maccoBoi https://m.edsoo.ru/00ae1750
JIOJTY BBIXOJ1a IPOAYKTA PEAKITUN
61 O000111eHIE U CUCTEMATHU3aIU 3HAHUI 1
62 KonTponbhas padota Ne4 o teme «Baxueiiue 1
METAJIIBI U UX COCTUHEHUS
63 BemecTBa 1 MaTepuaibl B TOBCETHEBHOM JKU3HU 1 bubnnorexa [JOK
YeJoBeKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoIIei cpebl 1 brbmmorexa [TOK
https://m.edso0.ru/00ae4270
65 Ponp Xx¥MMuM B pelIEHUN YKOJIOTUYECKUX 1 bubmmnoreka HOK
npoGyem https://m.eds00.ru/00ae4270
66 O00011IeHIE U CUCTEMATH3AaIIU 3HAHUI 1 E;ISSH/I//I&T:;(;:)_ISE 0260d0a
67 O00011IeHIE U CUCTEMATH3AIUS 3HAHUI 1 Egi?;j;fg;gﬁi% db33c
68 O00011IeHIE U CUCTEMATH3AaIU 3HAHUI 1 EES;?;?:J;ES}S% doch?
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabrara
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKHUE TIOHSATHUS)
PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX IIOHSATHUH: aTOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(onHOpOIIHAS U HEOJTHOPO/HAsS), BAJIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJSpHas Macca,
11 MaccoBas JO0Js1 XMMHYECKOTO DJJEMEHTa B COCIUHEHHH, MOJISPHBINA
' 00BEM, XHMMHUYECKash peakius, KilacCuPHUKaIUs peakiuil: peakiuu
COCIMHECHMS, PEAKUUU PA3JIO0KEHHUs, PEaKIUM 3aMEIIEHUs, PEaKLHH
o0MeHa, 9K30- ¥ HJOTEPMHUUECKHUE PEaKIuu, TeIIoBoi d(h(eKT peakunu,
pacTBOp, MaccoBasl J0Js BellecTBa (MPOLIEHTHAsh KOHLIEHTpAlUs) B
pactBope
1 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUA U
' MIPUMEHSTh 3TU MOHATHUS IPU OMMCAHUY BEUIECTB U WX MpPEBpallleHui
13 UCMOJb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUIS COCTaBJICHHS (OpMyIl
' BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHs MacChl BEIIECTB, TOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUEHUs, 3aKOHa ABOTrapo
1.5 OTIpeJIeNIATh BJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUX
16 KJIaccu(UUUpoOBaTh XUMHUYECKHME peaKUUHh (IO YHUCIYy M COCTaBy
' Y4acTBYIOUIUX B PEaKIMH BEIIECTB, M0 TEINIOBOMY 3P (DEKTY)
17 BBIYMCIIITH OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIDHYKO  MaccChl
' BEILIECTB
18 BBIUUCIIATh MAaCCOBYIO JIOJNIIO XHMMHYECKOTO »3JIeMeHTa Mo ¢opmyre
' COCINHEHMS,
1.9 BBIYHUCIIATH MAaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE
110 NPUMEHSATh E€CTECTBEHHOHAYYHbIE METO/bl IO3HAaHUS — HaOIIOJICHHUE,

U3MepeHue, MOICTUPOBAaHUE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIIEHHBIH )




ITo Teme: «BaxkHeilme npeACTaBUTENN HEOPTaHUUYECKUX BEIIECTB)

2.1

2.2

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHATHUN: OKCHI, KHUCJIOTa,
OCHOBaHUE, COJIb
ONpEAEATh IPUHAIIEKHOCTh BEIIECTB K OINpeAcHEHHOMY Kjaccy

coequHeHui no popMynam

2.3

KJ'IaCCI/I(l)I/IL[I/IpOBaTB HEOPraHN4€CKHEC BEIICCTBA

2.4

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIaCCOB, MOATBEPIK1ase onucaHue npumMepamMmu

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA

2.5

2.6

2.7

3.1

IMPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX KA@YCCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX npeBpameHI/Iﬁ B

PAa3IIMYHBIX YCIIOBHUAX

ClIeIOBaTh  IIpaBHJaM  IIOJIB30BAaHMUA  XUMHYECKOM  IOCYIOM H
na0opaTOpHBIM 00OpYJOBaHUEM, a TaKXKe IpaBWwiaM OOpaleHHus C
BELIECTBAMM B COOTBETCTBUM C HUHCTPYKUUSMHU IO BBIIOJIHEHHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB MO IOJIYYEHUIO U COOMpaHMIO
ra3oo0pa3HbIX BEIIECTB (BOXOPOAA U KHCIOpPOJAA), NPUTOTOBIECHUIO
PacTBOPOB C OIpeeNEHHON MaccOBOW J10Jei pacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M NPOBOJUTH  XMMHUYECKHE  OSKCIEPUMEHTBHI IO
pacro3HaBaHHUIO PaCTBOPOB ILEJIOUYEN U KUCIIOT C TOMOLIBI0 HHANKATOPOB

(ylakmyc, peHonadTanenH, METUIIOPAHK U JIPYTHE)
MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKON pEaKIINU

I[Io Teme: «llepuogmuecknii 3akoH u llepuogmyeckas cucrema
xumuueckux onemeHtoB J[. M. MenneneeBa. CrpoeHHe aTroMmoB.

Xummdeckas cBa3b. OKHCIUTENLHO-BOCCTAHOBHUTEILHBIE peakurumn»

PaCKpBIBATG CMBICIT OCHOBHBIX XHWMHYCCKUX THOHSTHH: AApO aroma,
ANEKTPOHHBIA CJIOM aToma, aroMHas opOuTandb, paauyc aroma,
XUMUYECKas CBs3b, IOJIAPHAs U HENOJISIPHAas KOBAJCHTHas CBS3b,
QJICKTPOOTPUIATCIIBHOCTh, HOHHAA CBA3b, MOH, KATHOH, aHUOH, CTCIICHb

OKHCJICHUA

3.2

KJIaCCI/I(I)I/IL[I/IpOBaTL XHUMHWYCCKUEC SJICMCHTEI

3.3

ONUCHIBATh M XapakTepuszoBaTh Tabmuunyio ¢opmy Ileproanueckoit
CUCTeMbl XMMMYECKHUX DJEMEHTOB: pa3jinyaTh MOHITUS «TJaBHAs

noarpymnmna (Arpymnma)» u «nobouynas noarpymnmna (brpynmna)», «mansie» u




«OOJIBIIIHEY [1(5]0)5(018331

3.4

packpeiBaTh cMbici  Ilepuogmueckoro 3akona J[.MI. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPHUOJUYECKON 3aBUCUMOCTH CBOWCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX IIOJIOXKCHHUA B Hepnonnqecxoﬁ CUCTEME

3.5

COOTHOCUTh  00O3HaueHWs,  KOTOpble  HMMETCs B Tabmiuue
«Ilepnoguyeckas cucremMa xumudeckux aemenTos [I.1. Menneneesa» ¢
YUCIOBBIMM  XapaKTePUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
3J€MEHTOB (COCTaB M 3apsia  sAjpa, O0OIlee YHCIO DJIECKTPOHOB H

pacnpesesieHrue UX Mo 3JIEKTPOHHBIM CI0SM)

3.6

OIIPEACIIATh CTCIICHDb OKUCICHUA 3JICMCHTOB B 6I/IHapHBIX COCOAUHECHUAX

3.7

OIIpCACIIATL BH XHUMHAYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaﬂ) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

[To Teme: «BemiecTBO 1 XUMUYeCKasi peakLMs»

pacKpblBaTh CMBICI OCHOBHBIX XMMMUYECKHUX IOHSATHI: pacTBOD,
JJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAs JUCCOLMALNA,
peakiMM HMOHHOro OOMEHa, KaTalu3aTtop, XMMHUYECKOE pPaBHOBECHE,
oOpaTtumMble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peakuumy, OKHCJIUTEND,
BOCCTAHOBUTENIb,  OKUCIIEHHE M  BOCCTAaHOBJIEHUE,  aJUIOTPOIMI,
aMQOTepHOCTh,  XHMMHYECKass  CBs3b  (KOBaJieHTHas,  HWOHHas,
METaJllJIn4ecKas), KpUCTAIJIMYecKas pemérka, CIjiaBbl, CKOPOCTh

XUMHYECKOU peaKknun

1.2

13

14

HIUTIOCTPUPOBATE  B3aMMOCBA3b OCHOBHBIX XHWMHUYCCKHUX MOHATHU U

MIPUMEHATH 3TU MOHATHUS IPU ONKMCAHUM BEIIECTB U X MPEBPAIICHUI
COCTABJISITh YPAaBHEHUS JJIEKTPOJIUTHYECKOW JTUCCOLUALMN  KHUCIOT,
LIEJI0YEN M COJIEH, IIOJHBIE U COKpALIEHHBIE YpPAaBHEHUS peaKLui
HMOHHOI0 OOMeHa

pPacKpbIBaTh CYIIHOCTh OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUN

OCPCACTBOM COCTABJICHUSA JJICKTPOHHOI'O OajaHca dTUX peaKI_II/Iﬁ




1.5

MIPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON peakuu

2.1

Ilo Temam: «Hemerammsl m uXx COCAUHECHUA» H «MeTamipl U HMX

COCOAUHCHUA»

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W crenuUuecKue XUMUYIECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IOATBEPKJas OIMKUCAHUE
MpUMEpaMu MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX

XHUMHUYCCKUX pCaKHI/Iﬁ

2.2

2.3

2.4

COCTABJIATb YpPAaBHCHHA peaxunﬁ, IMOATBEPKAAOMIUX CYIICCTBOBAHUC

TeHETHYSCKOM CBA3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHUCHUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUSA XHUMHUYCCKUX npeBpameHHﬁ B Pa3/IMYHbIX

YCIIOBHSIX

ClIeIoBaTh  MPaBUJIaM  [OJb30BaHHs ~ XHMHYECKOM  MOCYIOH U
nabopaTopHBIM 000Opy/JOBaHWEM, a TaKXKe IpaBUiaM OOpaIlIeHUsT C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIHSIMH [0 BBITOJHEHUIO
Ha60paTOpHI)IX XUMHUYCCKUX OIIBITOB 11O IIOJIYYCHHIO U CO6I/IpaHI/IIO

l"a3006p213HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

NPOBOAMTh  PEAKLIWH, MOATBEPXKAAIOIIME KA4eCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAcIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OpOMULI,
uonua, KapOoHar, d¢ocdar, cwinmkar, cyiab}ar, THAPOKCUIUOHBI,
KaTHOHBI aMMOHHUS, WOHBI M3YYEHHBIX METAJUIOB, NMPHCYTCTBYIOIIUE B

BOAHBIX paCTBOpAX HCOPTraHUYCCKUX BCUICCTB

ITo Teme: «Xumus 1 OKpyXkaromiasi cpeaa»

3.1

3.2

PACKpPBIBATE CMBICII OCHOBHBIX XUMHYCCKHUX TIOHSATHH: HI[K BCIICCTBA,

KOPpO3HsI METAJUIOB

HpI/IMCHHTI) OCHOBHBEBIC onepam/m MI)ICJ'II/ITGJ'II)HOI\/JI JACATCIIBHOCTU — aHAJIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHCTEeMAaTH3allMi0, BBISBICHUE
MPUYUHHO-CTIEICTBEHHBIX CBSI3€H — ISl MU3y4eHHsS CBOMCTB BEIECTB U
XUMHUYCCKUX peaKHPIﬁ; eCTeCTBeHHOHay‘—IHI)Ie METOAbI IIO3HAHHUA —
HaOItoIeHne, U3MEPEHUEe, MOJIEIIMPOBAHNUE, YKCIIEPUMEHT (peanbHBIA U

MBICJIEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

1.4

ITonsarue o METOJaX ITO3HAaHHUsA B XMMHHU. YucTele BEIIecTBa U CMECH. CriocoOBbl

paszeieHus cMecen

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHUMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XMMUYECKOr0 2JIEMEHTa

B COCIUMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocCBs3p KOJIMYECTBA,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHHII BemiecTBa. Pacuérel mo dopmynam

XUMHNYCCKUX COC,Z[I/IHCHI/Iﬁ

1.6

dusnueckue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kiaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCY10#, ¢ MpaBUIaMu
pabotrel B Jjaboparopuu W Tpu€MamMu  OOpalleHUs C JIabOpaTOPHBIM
o0opy/noBaHHEM, H3yuye€HHE U ONUcaHue (U3MYEeCKUX CBOWCTB 00pasioB
HEOPraHWYECKUX BEIIeCTB, HaOoneHne (u3mdeckux (IUIaBJICHHE BOCKA,
TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIEHWE W KOHACHCAIUs BOMAbBI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SBJIEHWW, HAOMIOIEHWE W OINUCaHUE
NPU3HAKOB TMPOTEKAHHWA XWMHUYECKUX peakuuid (pa3joxkeHWe caxapa,
B3aMIMOJICHCTBHE CEPHOM KHUCJIOTBI C XJIOPHJIOM Oapusi, pasJIoKEeHUE
runpokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBHE XKeje3a C paCTBOPOM
commu meau(ll), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpoBaHUe, BHIMMAPUBAHUE, TUCTHILIISAIMS, XpomaTorpadus), MpoBEeICHUE

OYHCTKH HOBapeHHOﬁ COJIN, Ha6J'IIOI[eHI/Ie M OITMCAHUE PE3YIIbTATOB IIPOBEACHUA




2.1

2.2

2.3

OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHe MoJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakumuu ropenus). Okcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIyYeHUsl KHUCIOpoJa B J1a0OopaTOpuu M NIPOMBILUIEHHOCTH. KpyroBopot

KUCII0poa B mpupoe. O30H — alIoTponHas MoAU(GUKALH KUCIOpoa

TennoBoit >3 PeKT XUMUIECKOH peaKIy, TEPMOXUMUYECKHIE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
yCHJIeHHE TapHUKOBOTO 3((eKTa, pa3pyleHre 030HOBOTO CIIOs

Bonmopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IIPHUPOZE,
¢u3nyecKkre M XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI IOTYYeHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®uznyeckue CBOMCTBA BOAbl. Boma kak pacTBopurenb. PacTBopbl.
Haceimennbsie 1 HEHACHIILIEHHBIE PACTBOPHL. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass o1 BewecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KM3HU uenoBeka. KpyroBopot
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss Heopranmdeckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusznueckne M XUMHUYECKHE

CBOIMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanusi. Knaccudukamnuss ocHoOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusmueckue u
XUMHYECKHE CBoMcTBa KuCIOT. Pgan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomyyenue kucnot

Commu. HomeHnknartypa coseil. @uU3nUeCKHe M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuyenue cosei

2.10

I'enernueckas cBs3b MECKAY KiIaCCaMU HCOPraHUYICCKUX COE€IUHEHUI
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3.1

XYUMUYECKUH  OKCHEPUMEHT: KadeCTBEHHOE OIpeAeiieHHEe  COACpMKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBAaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHus] ropeHus (moxapa), 03HaKOMJICHHUE C
oOpa3lilaMu OKCHJOB U ONHCAHME HX CBOMCTB, IMOJIy4eHHE, COOMpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJCHCTBUE
Bogopoaa ¢ okcugaom Menu(ll) (BO3MOXHO HUCIIOIB30BaHKUE BHICOMATEPHAIIOB),
HaOmo/leHue 00pa3lloB  BEMIECTB KOJIMYECTBOM | MOJb, HCCIICOBAHHE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWUCTBHE BOJbI C MeETAIaMU (HATpUEM M KaJbI[UEM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPUAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIIOT U INEJOYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIEJ0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoJydeHue HEPACTBOPUMBIX OCHOBAHHH,
BBITECHEHHUE OJHOIO0 MeTaula JpYyrdM M3 pacTBopa COJIM, pEIICHHE
SKCIIEPUMEHTANFHBIX 33/a4y 1Mo TeMe «BakHelIne Kiacchl HEOPTaHUYECKUX

COEIUHEHUI)

Ilepnonnueckuil 3akoH u [lepnoanueckas cucTeMa XMMUYECKUX JJIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IeJIOYHbIe U IIEIOYHO3EMENTbHBIE METaJlIbI,
raJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amMdOoTepHBIC

OKCHUBI U TUAPOKCHUIBI

3.2

3.3

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XUMHYECKHUX 31eMeHTOB J[. 1.
Menzneneesa. Koporkonepuoanast " JUIMHHOIIEPUOAHAS (bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
ITepuoasl u rpynnel. PU3NYECKUII CMBICI THOPSAAKOBOTO HOMEpPA, HOMEPOB
nepuoja U rpynibl 3JIeMEHTa

Crpoenue atomoB. CoctaB atoMHBIX saep. M3oronsl. DmekTponbl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHUX DJIECMCHTOB

ITepuoanueckoit cucremol .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO




3JIEMEHTA MO ero nojoxkeHuto B [lepuoaunueckoii cucrteme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX JIJIEMEHTOB,
METaJUIMYEeCKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM H TEPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Haykd W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenecub okucicHus. OKHCIUTECIBHOBOCCTAHOBUTEIBHBIC pCakuru. Hpoueccm

OKHCJICHHUSA B BOCCTaHOBJIEHHA. OKUCINUTEIN H BOCCTAHOBUTEIIN

3.7

9 KJIACC

Kox

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIIIOB, B3aUMOICHUCTBHE THAPOKCHUAA LUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOHIUX IPUMEPBI OKUCJIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3a0KCHUA, COCI[I/IHGHI/IH)

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKnus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKUX DJEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCJMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

1.3

CrpoeHne BelecTBa: BHJABI XUMHMYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJA XUMUYecKoH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BECUICCTB

Krnaccudukanys XuMu4eckiuX peakiui Mo pa3IudHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTEIEHEN OKHCICHUS XUMHUYECKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
0 y4YaCcTHIO Karajmusatopa). OK30- ¢ JHJAOTEPMUYECKHE  PEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHHUA. Ilonsarue o CKOpOCTH XUMHYSCKOMN pCaknun
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1.5

[Tonsitne 06 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTue o XuMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOH pEAKIMA W TOJOXKCHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHA C MCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. Mexanusm AUCCOLMAIIMU BELIECTB C PA3JIMUYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruaui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakumm noHHOrO OOMEHA. YCIIOBUS NMPOTEKAHUsS PEAKIUii MOHHOTO OOMeHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHMH H COJCH B CBET€ TNPEIACTABICHUNA OO0 3JICKTPOIHTUICCKON

Auccounanuu. KauecTtBeHHBIE p€aKuuru Ha HOHBI. ITonstue o TuapoJImn3e coyen

1.7

XUMHYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPUCTAJUTUYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpHs); MCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW pEaKIuH OT BO3IACUCTBUS PaA3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAIMN  KHUCJIOT, INeNouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUe OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHME BOJbI); OINbBITOB, HWUIIOCTPUPYIOLIUX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHEe, PEaKIMH Pa3IOKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTAHNYECKUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX PEaKIIHA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamnsl 1 UX COeIUHEHUS

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMoielicTBUE C MeTalylaMH, HEMeTajllaMu, Iiefodamu). XIJIOpOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, npuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YeJoBeKa. BakHelmme XJIOpUIbl U UX

Hax0JIEHUE B MIPUPOJIE




2.2

2.3

2.4

O6mas xapaktepuctuka siemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u (pU3ndecKue CBOMCTBa
MPOCTBIX BEHIECTB — KHUCIOPOAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢usznueckue M XUMHUYecKue cBOHCTBAa. OKCHUIBI cepbl KaK MpeICTaBUTENH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3UYECKUE U XUMHYECKHE CBOMCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOyuyeHHsI CepHOU
kucnotThl. [Ipumenenue. Conu cepHOM KHCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COSAMHEHUN B TpUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIIel Cpelbl COCTUHEHUSIMU cepbl (KHCIOTHBIE JTOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEICHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IIPUPO/IE,
¢usnveckre U XUMUIECKHe cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero (u3M4ecKkue M XMMHUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux CI)I/BI/I‘ICCKI/IG u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.
KayecTBeHHast peakliiss Ha HOHbI aMMOHUs. A30THas KUCIIOTa, €€ MOoJyuyeHHe,
¢usnveckne W XMMHYECKHE CBOWcTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHHS B
KauecTBE MHUHEPAIbHBIX yI0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COETMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuU3MUECKUE U
XUMHUYECKHUE CBOMCTBa, moisiyueHue. Vcmonb3oBanue ¢docharoB B KauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OObmas xapaktepuctuka 3yeMeHToB IVA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUs. YTJIepoJ, aIOTPOIHbIE
Moau(UKaAIMKM, pAacpOCTpaHEHHE B MNpUpoae, (U3MUECKHe U XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. Okcuasl yriaepona,
nux (1)I/ISI/ILI€CKI/IG U XUMHNYECKHEC CBOI\/IICTBa, HeﬁCTBHe Ha JXHUBBIC OpPraHU3MBbI,
MOJTyYeHHEe M NMPUMEHEHHe. DKOJIOTHYecKre MpoOaeMbl, CBA3aHHbBIE ¢ OKCHUIOM
yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMATa;, TapHUKOBBIMA
3pdexT. YrompHas Kuciora M e€ conM, MX (QU3NYECKUe M XUMUYECKHE

CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-




2.6

nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO34HCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSAX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHol, IJHULEepPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaX — M HX POIM B KU3HHU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuwuii, ero ¢usnueckue W XUMHYCCKHE CBOMCTBA, IIOJIyuYCHHE U
npuMmenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciore. CHIMKAThI, UX HCIIOJIb30BAaHUE B
OBITY, MEIUIIMHE, IPOMBIILICHHOCTH. BaXKHEHIIIHEe CTPOUTEIbHBIC MaTepPHAIbI:
KepaMHKa, CTEKJO, LEMEHT, OeTOoH, »eie300eToH. [Ipobiembl Oe30macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUI SKCIIEPUMEHT: U3Yy4eHUE O0pa3lloB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIECHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUA-
HMOHBl W HaOJIO/IEHWE MPU3HAKOB HUX IMPOTEKAHUS; OIbBITHL, OTpa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA IaJIOTCHOB M UX COEAMHEHUI (BO3MOKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUANIOB); HAOIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuMud Ha Ccynb(par-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEMHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpHalioB), O0Opa3Lamu
a30THBIX U GochOpHBIX yIOOpEeHUH; monydyeHue, cooupanme, pacrno3HaBaHle U
M3Y4YEHHE CBOICTB aMMMaKa; IpPOBEICHHE KaueCTBEHHBIX pEaKIHMi Ha HOH
aMMOHMS U (Qocdar-uoOH U U3yYEHHE TPU3HAKOB UX MPOTEKaHU,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MeAb0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEPHUATIOB); HM3YyUEHUE MOJENEH KPHUCTaUNINYECKUX
pemi€rok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOILIECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTUBOTra3a; MOJIydeHUe, coOMpaHHe, pacro3HaBaHHE W H3y4YEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MpOBEACHHWE KAuyeCTBEHHBIX pEakuMid Ha KapOoHaT- u

CUJIMKAT-UOHbI MW HM3YYCHHUEC IIPH3HAKOB HX IPOTCKAaHUA; O3HAKOMJICHUC C




3.1

3.2

MPOJYKIMEeH CHIMKATHOM HPOMBILIUIEHHOCTH; pPEUICHHE 3KCHEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAIJILI U UX COETUHEHUS)
MeTtaiuibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKA XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyeckast CBsi3b U
METa/UTMYeCKass KpUCTAUITMYecKass pemérka. JICKTPOXUMHYCCKHH P

HaIIpsKEHNUN METaJUIOB

dusnuecKkue ¥ XUMHYECKHE CBOMCTBAa MeTayuioB. OOmIe crocoObl MOoTydeHus
MeTauioB. [ToHATHE 0 KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
Koppo3uu. CrutaBsl (CTalb, YyryH, JIOPATIOMUHUHN, OpOH32a) U UX IPHUMEHEHHE B

6BITy U IIPOMBIINIJICHHOCTH

3.3

3.4

3.5

[lenounsle MeTtajuibl: nojiokeHue B Ilepuonmyeckoil cucremMe XMMHUYECKHX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TMJIPOKCUABl HAaTpus W Kaiaus. [IpruMeHeHHe IIEeJOYHbIX METaJUIOB U MX

COE€IUHEHUN

IIlenmoyHo3eMeNbHBIC  METAIbl MarHuii W KajbIUi: TOJIOXKEHHE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHne
WX aTOMOB; HaxoOXXJEeHWE B MNpupoje. PuU3MYeCKHe U XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeiimve coenvHeHUs Kanblus (OKCHA, TUIAPOKCHUI,

comu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMuHUI: TIoNOXkeHue B llepuommyeckol cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaXOXAEHUE B mpupoze. Pusnueckue u
XUMHYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCUIA

AJTFOMHUHUA

3.6

3.7

XKeneso: nonoxxenue B [lepnoanueckoii cucreMe XUMU4deckux aeMeHTos /.M.
MeHneneeBa; CTpOEHHME aTOMa; HaxoxJeHue B npupoge. Pusndeckue u
XMUMUYECKHe CBoWcTBa sxene3a. Okcuabl, ruapokcuasl u comu xenesa(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTydCHUE

XUMHUECKUH HKCIIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3iaMHi METaNIOB U CIUIABOB,
X (pu3nUecKMMH CBOMCTBAMH; U3YYEHHE PEe3YyIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS  OKCHJa Kalbllsd W HATpus C BOAOH (BO3MOXKHO

WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HWCCIICIOBAHME CBOWCTB KECTKOW BOJBI;




4.1

mporiecca TOpPEHHsI JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); NMIPU3HAKOB MPOTEKAHMS KAYECTBECHHBIX PEAKIUI HA HOHBI
(Marams, Kanbhus, amomunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HMCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pPOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 33j1a4 1o TeMe «BakHee MeTaibl |

UX COCIIMHECHHUS
XuMHS ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemecrBa u marepuainbl B ITOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEPEPaOdOTKH, UX POJIb B OBITY U TIPOMBIIUICHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yuyeHue o0pas3I[0B MAaTEPHAIIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEpUaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TI03HABAaEMOCTH SIBICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTHBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCETOJAX IO3HAHUSA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEILHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO O0IIero 00pa3oBaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJITHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHssl), XUMHYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHHUs, peakui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEIMHEHUH, MaccoBas J10JI1 U MPOLEHTHAs! KOHLIEHTPALIUS

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

yYMEHUE MPaBUIbHO UCIIOIb30BATh U3yYCHHbIE BELIECTBA U MaTEpUaIIbl
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MTPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

3.3

HaJIMYMe OIbITa paboThl ¢ PA3TUYHBIMU MCTOYHUKAMHU HH(OpPMAIUH
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3agaq

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBACHATH CBsI3b MOJOXKEHHs d1eMeHTa B Ilepuoanyeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
[IpencraBienue O  MEPUOJMYECKONM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMeHue kinaccupuuupoBarh:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I1), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, azorucras, a3zoTHas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCITH (IIPOBOJUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYESCTBO
' BellecTBa, 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKU3HH, TIPABUIIAMH TTOBEICHUS B IEISIX COSpPEeKeHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YyYCHHE M ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4
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13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHONM MaccoBOil Jiosei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHHE B3aUMOEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHAOB AIIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHLIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LIMHKA

14

YmMmenue:

141

14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMU U MPOLECCCaMH, MPOUCXOAAINIUMHU B MAKPO- U MUKPOMHPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC TTOHATUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass mMacca. MoOJspHBIE 00BbEM Tra3oB.
B3anMOCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €AMHUL] BELIECTBA
®u3nyecKkue U XUMUYECKUE SIBIICHUsA. XUMUYECKAsl peakuus U e€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS

[lepnonnueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oromel. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHYECKHUX JJIEMEHTOB

ITepuoanueckoit cucrems [I.11. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaus, Kajablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX M HEMETAUIMYECKMX CBOHCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KUCIOpPOJCOAepKaIMe ¢  OECKUCIOPOIHBbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemertawioB: cepsl (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHuil U
aM(pOTEpPHBIX THJIPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochOpHON, KPEeMHHEBOHM, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO ra3a B na6opaTopI/H/1
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Kraccudukarust XuMHUUeCKUX peakuuii Mo pa3aIuyHbIM MIPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHS] M BOCCTAHOBJICHHSA.  ODJEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi aucconuanuu. KaTuoHbl, aHMOHBI. DIEKTPOIUTHL U
HEATEKTPOIUThL. CHIIBHBIC U clla0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakIuil B jabopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYICCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYXKaroleil cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsbl, a3ora, Gocdopa, yriepona, KpeMHHUSI U UX COEIWHEHUHN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJICHHOCTH UX coeAnHeHuH. [ToHsATHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHUKH YIIEBOIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMILIEPHH, YKCYCHAs! KHUCIIOTA).
[TonsiTHEe O OMOTOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM
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