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«PelieHHe NPaAKTHYECKUX 32129
Ha 2025 — 2026 y4eOHblii roj
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Konuuecmeo uacoe: 34 yaca (1 yac B Hemelo)
| Cocmagumens: 11BanoBa A. A.

1. IMosicHuTEIBLHAA 3aNACKA

BHueypounas nesrenbHOCTb «XMMHUS Ha MATh» IpeJHa3HaueH Juist oOydarommxcs 9
KJ1acca, BBIOpABIIMX MPEeIMET XUMMHU JJIs cllauu sk3ameHa B opme OI'D u mtaHupyromux B
JanbHEHIIeM H3y4eHne XUMHIH Ha TPO(UIBHOM YpOBHE.

Ilenp naHHOTrO Kypca — IOAIOTOBKA M TMOAJIEPXKKA BBIMYCKHUKOB 9 Kiacca LIKOJIBI,
IIOMOIIb B MPEOI0JIEHUN KOTHUTUBHBIX, TMUYHOCTHBIX U MPOLECCYAIbHBIX TPYAHOCTEN B MEPUOJ
HOJrOTOBKH K 9K3aMEHY.

PesynbTaTrom coBMecTHOHN aedrenbHOCTH oOydaromuxcs 9 kigacca W meparora OyayT
SBJISITHCS. PE3YyNbTaThl MPOOHOTO TECTUPOBAHMS, @ B KOHEUHOM HTOI€ — MTOrOBas aTTECTallMs
00y4aromuxcs 1o NPeaMETY XUMHSL.

B cootBercTBUM ¢ TpeboBaHusME PeepaabHOIO TOCYAAPCTBEHHOTO0 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 00Iero oOpa3oBaHMs BO3HHMKIA HEOOXOIMMOCTH B pa3paboTke
IPOTrpaMMbl BHEYPOUHOU JIEATEIbHOCTH, O3BOJISIOIIEH PACIIUPHUTh U YIIIyOUTh CBOU 3HAHUS 110
XUMHH, CPOPMUPOBATH HABBIKH HCCIIEOBATEIILCKON eI TETbHOCTH.

AKmyansnocms IPOrpaMMBbl  CBSI3aHa € BO3MOXKHOCTBIO  OOydarouierocs BbIOpaTh
npoUIbHBIA IpeaIMeT 00yUYeHHs B CTapIIMX KJIaccaxX WU U3MEHUTh CBOM BBIOOp. DK3aMeH IO
XUMHUH TpeOyeT oOT o0OydarouMXcsi MHOIMX 3HaHUM M TOHATHH HE TOJNBKO B O0JIACTH
HEOPraHWYECKOW XUMHH, HO M OPraHMYeCKOW XHMMHUH; BIAJIETh MPAKTHUYECKUMHU HABBIKAMH U
yMEThb MPHUMEHATh UX B JAPYrod CUTyalMH. 3aHATHS 1O BHEYPOUYHOH JesTenbHOCTH «Mup
XUMHUM» TpEAHA3HAUYEHbl JI1 TEOPETUYECKOM M MPaKTUYECKOW IMOMOIIM B MOJATOTOBKE K
['ocymapcTBEeHHOM MTOroBOM aTTeCTalMM. 3aHATUS OPUEHTUPOBAaHbl Ha IOBTOpPEHHE,
CUCTEMATH3allMI0 U YIIIyOJIGHHOE H3Y4YeHHME Kypca XMMHM OCHOBHOM IIKOJIBI, a TaKKe Ha
HOJArOTOBKY oOydaromuxcs 9-x knaccoB k OI'D n oOyyaromuxcsi, KOTOpblE BBIOMPAIOT XUMHUIO
JUIsl JanbHelero odyueHus: B npoduie. 3aHATHUS 110 MpPOrpaMMe BHEYPOUHOU AESITEIbHOCTU
«XUMHUS Ha OATh» OMOTYT Pealn30BaTh 00YJaIOUUMCS TPOEKTHI IO BEIOPAHHBIM TEMaM.

Hoeu3non faHHONW TporpamMMmbl  SIBISIETCS TO, UYTO B OCHOBE JIEKUT CHCTEMHO-
JEATEIIBHOCTHBIA TIOAXO0M, KOTOPBIM CO34Aa€T OCHOBY ISl CaMOCTOSITENBHOIO YCIEIIHOTO
YCBOEHHS OOYYaloIIMMUCA HOBBIX 3HAaHUM, YMEHHUH, KOMIIETEHLUH, BHJOB U CIOCOOOB
NEeSTeIbHOCTH M 00ECleYrBaeT COOTBETCTBUE JESTEIbHOCTH OOYYaIOUIUXCS WX BO3pPacTy M
MHAUBUAYaJIbHBIM 0COOEHHOCTSIM. DMOLMOHAILHOE NEPEKUBAHKE MTPOLIECCA OTKPBITHS SIBJISIETCS
OCHOBOM MOTHMBAallMM K 3HAHUSAM, CTHUMYJSTOPOM CaMOW YMCTBEHHOH JeATelbHOCTH
B JIOCTH)KEHUH 1eJIel TMYHOCTHOTO, COLMAIBHOTO U MI03HABATEILHOTO Pa3BUTHS 00yUYaOIIUXCSl.

3aHATUS IPOBOASTCSA UHIUBUAYAIbHBIE U IPYIIIOBBIE.

Ilenws iporpaMMBel:

- TIOJITOTOBKA U TOJAJEPXkKa BBIMTYCKHUKOB 9 Kilacca LIKOJIbI, TIOMOIIb B MPEOI0JICHUH
KOTHUTHUBHBIX, JMYHOCTHBIX U MPOLECCYATbHBIX TPYIHOCTEN B IEPUO/ MOATOTOBKH K 3K3aMEHY.

3adauu porpaMMbl BHEYPOUHOH €ATENBHOCTHU 110 XUMHH:

OCBOEHHE BaXKHEMIINX 3HAHUI 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHH, XUMHUYECKON
CHUMBOJIUKE;




OBJIaJICHUE yMEHHUSIMH HAOIIOJaTh XHMHUYECKUE SIBIICHUS, IPOBOAWTh XUMHUYECKUHN
SKCTIIEPUMEHT, MPOBOJUTHh PAcUYEThl HA OCHOBE XMMHUYECKHX (POpPMyS BEIIECTB U YpaBHEHUH
XUMHYECKUX PEAKIUM;

pa3BUTHE MO3HABATEIBLHBIX HHTEPECOB W MHTEIJICKTYAIbHBIX CIIOCOOHOCTEH B IpoIiecce
MPOBEJCHUS XHMHYECKOTO OJKCIEPUMEHTa, CaMOCTOSITEILHOTO TIPUOOPETCHHsI 3HAHUH B
COOTBETCTBUU C BO3HUKAIOIUMHU KU3HCHHBIMH ITOTPEOHOCTSIMH,

BOCIIUTAHUE OTHOIICHUS K XMUMHH KaK K OJHOMY M3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS M 3JIEMEHTY OOIIEUEIOBEYECKON KYIbTYphl; MPUMEHEHHUE MOJYyUYCHHBIX 3HAHUN
Y YMEHHUM U1 UCIIOJIb30BAHUS B HECTAHJAPTHOM CUTYaLlHH.

Kosn4uecTBO 4acoB 1o yueOHOMY IJIAHY
Bcero — 34 ugaca; B Hemeio - 1 gac.

2. COJIEP’KAHUE KYPCA BHEYPOUHOM JIEATEJBHOCTH C

YKA3ZAHUEM ®OPM OPI'TAHUM3ALIUU U BUAOB JEATEJABHOCTM.
PA3JIEJI 1 BEHIECTBO (5 vacoB)

Crpoenue atoma. CTpoeHHE 3IEKTPOHHBIX 000JI04€K aTOMOB epBbIX 20 3JIEMEHTOB
nepuoanyeckon cucreMsl JIM. MenneneeBa. CoBpeMeHHbIE TTPEICTABICHHS O CTPOCHUH aTOMa.
JIBr>xkeHue 371eKTpoHa B aroMe. AToMHas opoutais. [locinenoBarenbHOCT 3a10HEHUS
AIIEKTPOHHBIX 000JI0UEK B aTOMax. DIIEKTPOHHBIE U rpadudeckre GOpMyIIbl aTOMOB 3JIEMEHTOB.
PaboTa ¢ TpeHMPOBOYHBIMU TECTAMU 110 TEME.

[Iepnoanueckuil 3aKOH U NIEPUOJAUYECKAS] CUCTEMA XUMUYECKUX 3JIeMeHTOB 1.
Menneneesa. ['pynnel 1 nepuoabl NEPUOANYECKON cucTeMBL. PU3NYECKUI CMBICII TOPAIKOBOTO
HOMEpa XUMUYECKOT0 3JIEMEHTA. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB U UX
COEIMHEHUH B CBS3HU C MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XMMUUECKHUX JJIEMEHTOB.
XapakTeprucTUKa XUMUYECKUX CBOMCTB 3JIEMEHTOB INIABHBIX IOATPYIII U IEPUOIUYHOCTD X
U3MEHEHUS B CBETE AJIEKTPOHHOIO CTpoeHus aroma. OOImas XapakTeprUCTHKA JIEMEHTa Ha
OCHOBE €T0 MOJIOKEHUS B nepuoanueckon cucreme /1. 1. Menneneesa.
PaboTa ¢ TpeHMPOBOYHBIMU TECTAMH I10 TEME.

CrpoeHue BemiecTB. XMMUYECKas CBSI3b: KOBaJIEHTHas (IIOJIIpHAs ¥ HETIOJIsSIpHAas ), HIOHHas,
MeTajuinyeckas. XUMHUYecKas cBs3b aTOMOB. KoBasleHTHast CBSA3b U MEXaHHU3M €€ 00pa30oBaHMs.
[TonsipHas u HemoJIApHas KOBaJIEHTHAs CBs3b. CBONCTBA KOBAJIEHTHOM CBSI3U. JJIEKTPOHHBIE U
CTPYKTYpHBIE (hopMyJibl BemiecTB. MIoHHAs CBA3b U MeXaHU3M e€ oOpa3zoBaHMs. CBOIICTBa HOHOB.
Merannuueckas CBA3b.

[Tpaktnyeckoe 3ansTre. CocTaBeHUE IEKTPOHHBIX U CTPYKTYPHBIX ()OPMYIT BELIECTB.
BanenTHOCTh XUMHYECKUX 371€MEHTOB. CTeneHb OKUCIEHUS! XUMUYECKUX

2JIEMEHTOB. BasleHTHBIE 251eKTpOHBI. BaneHTHOCTH. BaneHTHbIe BO3MOKHOCTH aTOMOB. CTeneHp

OKHCIICHUS.

[Tpaktnyeckoe 3ansTre. CocTaBIeHUE IEKTPOHHBIX M CTPYKTYPHBIX (hOPMYJT BELIECTB.

IIpoctsle u cnoxHbie BemecTBa. OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
BemecTB. HomeHknaTypa Heopranudeckux coequHennit. Kiaccudukanus BemecTs: npocTsie 1
CJIOKHBIE, METaJUIbI U HeMeTaiuibl. Kiaccudukanys HeopraHMueckux BEIIeCTB, UX TeHETHYecKas
cBs13b. HoMeHknarypa, kiaccuukanus OKCUI0B, KUCIIOT, COJIeH U OCHOBAaHUIA.

Pabota ¢ TpeHUPOBOYHBIMH TECTAMU 110 TEME.
PA3JIEJI 2 XUMHNYECKAS PEAKIIUA (5 yacoB)

XuMHu4ueckas peakuus. Y CJI0BUS U NPU3HAKU MPOTEKAHNUSI XUMUUYECKUX peakinii. XMMHUYECKUE
ypaBHeHHUs. CoXxpaHEHHE MacChl BELECTB P XUMHUECKUX peakuuax.dusndeckue u
Xummu4ueckue spieHus. CpaBHeHHE MPU3HAKOB (PM3MUECKUX U XMMHUUECKHX siBJeHuid. Hanmucanue
ypaBHEHHE XUMUYECKUX PEaKIIHii, pacCTaHOBKA KO3()(HUIIMEHTOB. 3aKOH COXPAaHEHHUSI MacChl
BEIIECTB.



PaboTa ¢ TpeHMPOBOYHBIMH TECTaMH 110 TEME.

Knaccugukarus XuMHUUeCKUX peaklui 0 pa3IMyHbIM IPU3HAKAM: YHUCILY U COCTaBy
MCXOJHBIX U ITOJIyUEHHBIX BEIIECTB, U3MEHEHUIO CTEIIEHEW OKHCIEHHUSI XUMUUECKHUX DJIEMEHTOB,
MOTJIOLICHUIO U BBIJCIICHUIO SHEPTUU.

Paznuunbie knaccupuKanuy XUMUYECKUX PEaKLUi, TPUMEpHI.
PaboTa ¢ TpeHUPOBOYHBIMH TECTAMHU.

ONEKTPOIUTHI U HEITEKTPOIUTHI. KaTHOHBI U aHUOHBI. DJIEKTPOJIMTUYECKAs! TUCCOLMALINS
KUCIIOT, LIeJI0Yel U conel (cpetHuX). DIEKTPOIUTHI U HEAIEKTPOIUTHL. DINEKTPOIUTHYECKas
JUccoLManus B pacTBOpax U paciuiaBax. Poib BOzpbI B IIporiecce dJeKTPOIIMTUYECKOU
mucconnanuu. Crenens qucconnanuu. Koncranra nucconranuy. XuMUYECKHE CBOMCTBA
KHCJIOT, COJIE U OCHOBAHUM B CBETE TEOPUU NIEKTPOIUTUIECKON TUCCOLUALIAH.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMHU.
Peakuuu noHHOTO OOMEHA M yCIOBUSA UX ocylecTBieHus. CocTaBlieHHEe MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHUH. YTpa)KHEHHE HA HAllMCaHUE YPaBHEHUI peakluil HOHHOro OOMEHa.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakui. OKHUCIUTENb U BOCcCTaHOBUTENb. [Iporecchl
okucieHus u BocctaHoBineHus. CocraBienue ypasHeHuit OBP: meton sanekrponHoro 6ananca u
METO/]I IOJypeaKuil (MOHHO-3JIEKTPOHHBINA METO/).

[Tpaktuyeckoe 3ansrue. CoctaBienue ypasHeHuii OBP MeTonom anekTpoHHoro 6anasca u
METOJIOM IOJIypEeaKkii. YIpaKHEHUE HA COCTABIICHUE YPABHEHUN OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUH.

PA3JEJI 3 JIEMEHTAPHBIE OCHOBbI HEOPTAHUYECKOM XUMUWH.

INPEACTABJIEHUA Ob OPTAHUYECKHUX BEHIECTBAX
(13 yacoB)
XUMUYECKUE CBOMCTBA IIPOCTBIX BEIIECTB METAJIJIOB U HEMETAJIJIOB. XUMHUUYECKUE
CBOMCTBA IIPOCTHIX BEIIECTB-METAJUIOB LICIOYHBIX U HIEJIOYHO3EMEIBHBIX METAIIOB,
IIOMUHUS, xKene3a. OO011as XapakTeprcTuka MeTauioB. PacnosnoxkeHne MeTanioB B
Ilepnonnueckon cucreme /1.11. Menneneesa, n3MeHEHNE UX CBOMCTB IO IIEPUOAAM U TPYIIIIAM.
DNEKTPOXUMHUYECKHUN psijl HANIPSHKEHUSI METAINIOB. XMMHUYECKHE CBOMCTBA METAJLIIOB.
XapaKkTepUCTHUKU ILEJIOYHBIX U IEJIOYHO3EMENIbHBIX METAIIIOB, AIFOMUHUS, XKeJle3a.
XVMMHYECKNE CBOWCTBA IPOCTBIX BEIIECTB-HEMETAIIJIOB: BOJOPO/1a, KUCIOPO/a, FAJIOT€HOB,
cepwl, a3oTa, ¢pocdopa, yriaeposa, kpeMuus. OO0mas XxapakTepUCTHKA HEMETAJIOB.
Pacnionoxxenne Meramnos B [lepuoaundeckon cucreme JI.M1. MeHnneneeBa, "3MEHEHUE UX CBOWCTB
10 MIEpUOJaM U rpynnam. XMMUYECKHE CBOMCTBA HEMETAIIIOB. XapaKTEPUCTUKN BOJOPOAA,
KHCJIOPO/1a, TalloreHOB, Cephl, a30Ta, Gpocdopa, yriepoaa, KpEMHHS U UX COAMHEHUM.
XHWMHMYECKUE CBOMCTBA CIOKHBIX BEIIECTB. XMMUYECKHAE CBOMCTBA OKCUJIOB: OCHOBHBIX,

amM(OTepHBIX, KUCIOTHBIX. HOMeHKIIaTypa, kiiaccudukanms, XuMU4eCKie CBOMCTBA U CIIOCOOBI
MIOJIy4EHUS] OKCUIIOB.
Pabota ¢ TpeHUPOBOYHBIMH TECTAMHU.

XuMuyeckue cBoiicTBa ocHoBaHui. HoMmeHkiaTypa, kinaccudukaiys, XMMU4eCKHe CBOMCTBA U

CHocoObl NOJTYYEHUsI OCHOBAHUH.

Pabota ¢ TpeHUpPOBOYHBIMU TECTAMHU.

Xumuueckue cBoicTBa kucaoT. Homenkiatypa, kiaccupukaus, XMMUYECKHe CBOMCTBA U
CIO0COOBI OTyYEHHUS KUCIIOT.

Pabota ¢ TpeHUpPOBOYHBIMHU TECTAMHU.

Xumuyeckue cBorcTBa coneil (cpennux). Homenknarypa, knmaccuukanus, XuMUYeCKue

CBOMCTBA M CLIOCOOBI MOTyYEHUS COJICH.

PaboTa ¢ TpeHUPOBOYHBIMHU TECTAMHU.

B3auMocBsI3p  pa3aMYHBIX KJIACCOB HEOPraHUYECKHX BEILIECTB.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU HEOPTraHUUECKUX COCTUHEHH.

[TpakTudeckas pabora. BeimosHeHne ynpaXXHEeHUH HA HENOYKY MpeBpaleHHUH.
[lepBoHayanbHble  cBeneHuss 00  opraHuyeckux BemiecTBax. CocTaB OpraHUYECKUX
BeecTB. [IpuunHbl MHOrooOpasus opranndeckux BeuecTs. IlpeacraBienne o pa3BEpHyTON U



COKpAIIEHHON CTPYKTYPHOH GopMysie OpraHndecKux BemecTB. Poiabp opraHndeckux BEUIeCTB B
MPUPOJE U )KU3HU YEJIOBEKA.

VYrneBonoposl IpeienbHble U HETIPEAEIbHbIE: METaH, 3TaH, 3TUJIEH, alleTHIICH.
CocTraB 1 HOMEHKIIATYp YIJIEBOJOPOIOB psijia METaHAa. XMMHUUYECKHE CBOMCTBA MPEIEIbHbIX
YIJIEBOJOPOAOB (Ha rpuMepe MeTaHa). CocTaB M HOMEHKJIATYp HEMpeIeIbHbBIX YTIIEBOI0POIO0B
psiaa STUIeHa, uX (prU3nYecKrue CBOMCTBa. XUMUYECKHE CBOMCTBA HEMPEEIbHbBIX
YTJIEBOJOPOAOB (Ha MpUMEpE 3TUIICHA). Peakiiny noJuMepu3aiy U BbICOKOMOJICKYJIIPHBIE
BelecTBa (IOJIMMEPHI).

Kucnoponcoaepkaiue BemiecTBa: CiupThl (METaHOI, 3TAHOJ, MIMIIEPUH), KApOOHOBbHIE
KHUCIIOTHI (YKCyCcHas u cTeapuHoBasi). [lonstue o ¢pynkiuonansHoi rpymme. Cocras,
HOMEHKJIaTypa, PU3NIECKUE U XUMUIECKHE CBOMCTBA ciupToB. [IpencraBneHue o
MHOT0aTOMHBIX CIIMPTaxX Ha mpumMepe riumepuHa. [Ipeacrapnenue o kKapOOHOBBIX KUCIOTaX U
peakiuu 3tepudukanuu. Kapoonoseie KUCIOTH. OU3NUECKHEC U XUMHUECKUE CBOMCTBA
YKCYCHOM KHCIIOTBI, €€ IPUMEHEHUE.
buonornuecku BaKHbIC BEUIECTBA OCIIKH, KUPBI, YIIIeBOAbI. [IoHITHE O CTIOKHBIX dhUpax.
Kupsl. CoctaB MOIEKYT )KUPOB, UX (PU3NYECKUE CBOWCTBA U MpUMeHeHue. bronornueckas
GyHKUUS )KUPOB. YTIEBOIbI, UX COCTaB, (PU3NYECKUE CBOWCTBA, HAXOXK/ICHHUE B MPUPOJIE,
MpUMEHEHUE U OUoornyecKas posb.

PA3JIEJI 4 METO/bI IIO3HAHMS BEIIIECTB U XUMHWYECKHUX SIBJIEHUM.
IKCIHEPUMEHTAJIBHBIE OCHOBbBI XUMHUH (6 yacoB)

[IpaBuia Ge3omacHOi pabOTHI B IIKOJIBHOM Jaboparopuu. JlabopaTropHas mocyna u
obopynoBanue. Pa3znenenue cmeceii u ouncTka BemiecT. [IpurotroneHne pacTBOpoB.
Omnpenenenue xapakrepa cpeibl pacTBOpa KMCIOT U 10Ul C OMOIIBIO HHIUKATOPOB.
KauecTBeHHBIE peakIii Ha HOHBI B pacTBOpE (XJI0pua-, Cyiab(har-, KapOOHAT-UOHBI, HOH
aMMOHUA).

[Tomyuenue ra3o00pa3HbIxX BelecTB. KauecTBeHHbIE peakiinu Ha ra3000pa3HbIe BEllecTBa
(xucIopoa, BOJOPO, YIJIEKUCIIBIN Ta3, aMMHUAK ).

[TpoBenenue pacueToB Ha OcHOBE (POpPMYIT U ypaBHEHUI peakiuil. Pemenue 3amay.
Brrunciiennst MaccoBOil JOJIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE.

Brruucnenus MaccoBOil 107U paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

Brruncnenue koau4ecTBa BEIECTBA, MACcChl UM 00bEMa BELIECTBA 110 KOJIMYECTBY BELIECTBA,
Macce Ui 00beMY OJTHOTO U3 PEareHTOB WIIH MPOYKTOB PEAKIUH.

PA3EJI 5§ XUMMUS U ’KU3HD (1 gac)

[IpoGemb 6e30MacHOTO UCIIOIB30BAHUS BEIIECTB M XUMUYECKHX PEAKIINI B MOBCEAHEBHON
KU3HU. XUMHUECKOE 3arpsA3HEHNE OKPYXKAIOIIeH Cpesibl U €ro MOCIeACTBHS.
Pabota ¢ TpeHUPOBOYHBIMH TecTaMU sl ToAroToBKU K [MA.

PA3JIEJI 6 PEHETUIIMOHHBINA YK3AMEH (4 uaca)

3. PE3YJIbTATBI OCBOEHUS KYPCA BHEYPOUHOM JIEATEJIBHOCTH.

JINYHOCTHBIMH pe3yIbTaTaMH 00y4YeHHS ABJISIOTCH:
e UyBCTBO IOPJOCTH 3a POCCUICKYK0 HayKy, TYMaHHU3M, IOJIO)KUTEIbHOE OTHOLIECHHE K
TPYAY, LeIeyCTPEMIICHHOCTb,
e TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JanbHeimell o0pa3oBaTeNbHONH TpPAaeKTOPUH
€CTECTBEHHO-HAyYHOI'O HaIllpaBJICHUS,

e yYMEHHE YIPaBIATh CBOEH MMO3HABATEIHHON AESITEIbHOCTHIO.
MeTanpeaMeTHbIMH pe3yJIbTATAMH SIBJISIIOTCH:
e HCIOJIb30BAaHME YMEHUI U HABBIKOB PA3IMYHBIX BUJIOB IIO3HABATEIBHOM 1€ TEIBHOCTH,

e HCIOJIb30BAHHUEC OCHOBHBIX MHTCIIICKTYaJIbHBIX onepaunﬁ: AHAJIN3 U CUHTC3, CPABHCHUC,
0606II_ICHI/IC, CUCTCMATHU3allUH, BBIABICHUC TPUYNHHO-CJICACTBCHHBIX CBHSGﬁ,



YMEHHUE ONpEeAeNsaTh LEIH W 33Ja4d JesTeIbHOCTH, BBIOMpPATh CPENCTBA peau3alliu
1eJIel ¥ MPUMEHSTh UX Ha MIPAKTHKE,

YMEHHE CaMOCTOSITEJIbHOTO MPUOOpPETEeHHsT HOBBIX 3HAHWM, aHanNM3a W OIEHKH HOBOM
uHpopManuy,

HCTIOJIb30BaHUE PA3TMYHBIX HICTOYHUKOB JUIS TOTy4eHUsI HHDOpMALIUH.

[IpenmMeTHBIMHU pe3yJIbTATAMH SIBJISIIOTCS:

(dopMHpOBaHUE NEPBOHAYATBHBIX CUCTEMAaTU3UPOBAHHBIX IIPEACTABICHUN O BEIECTBAX,
UX IPEBPAILCHUSIX U IPAKTUYECKOM IIPUMEHEHUH; OBJIa/ICHIE IOHATUIHBIM aIllapaToM U
CHUMBOJIMYECKUM S3BIKOM XUMHH;

0CO3HaHHE 00BEKTHBHO 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX ITPEBPAILEHUI OpraHMYECKUX U
HEOPraHWYECKUX BELIECTB KAK OCHOBBI MHOTMX SIBJICHHH KUBOW U HEKUBOW IPUPOJIBL;
yri1yOJieHHEe IPEeCTaBIeHUH 0 MaTepUabHOM €IMHCTBE MUPA;

OBJIa/IEHUE OCHOBAMH XMMHUYECKOW I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U
00BEKTHUBHO OLIEHUBATh )KU3HEHHbIE CUTYAIMH, CBSI3aHHBIE C XUMUEH, HABbIKAMU
6e3011acHOro 00pallleHus ¢ BEIIeCTBaMH, UCIIOIb3YEMbIMU B IOBCEIHEBHON KU3HH;
YMEHHMEM aHaJIU3UPOBATH U IIAHUPOBATH HKOJIOTMYECKU OE30I1aCHOE MTOBEACHHE B LIESIX
cOeperkeHMs 3/10pOBbs U OKPY’KaIOIIeH Cpeabl;

(dbopMEpOBaHNE YMEHHIA yCTAaHABIMBATH CBSI3H MEXIY peaslbHO HAOII0AaeMbIMU
XUMHUYECKHMH SIBJICHUSMH U MIPOLIECCAMH, IPOUCXOJAIIMMU B MUKPOMUPE, OOBICHATh
IPUYMHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOICTB OT COCTaBa M CTPOEHUS, a
TaKXe 3aBUCUMOCTb IIPUMEHEHUS BEILIECTB OT UX CBOMCTB;

nproOpeTEeHNs ONbITa UCIIOIb30BaHUS PA3JIMYHBIX METO/I0B U3yUECHHUs BEILIECTB;
HaOJII0/IEHUS 32 UX [IPEBPALLICHUSIMU IIPU MPOBEACHUN HECIIOKHBIX XUMHUYECKUX
SKCHEPUMEHTOB C UCIOJIb30BAHUEM JIJAOOPATOPHOr0 000PYAOBAHUS U IPUOOPOB;
YMEHHE OKa3bIBaTh IEPBYIO TOMOIIb IIPU OTPABJICHUSIX, OKOTaX U APYTrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U JIaOOPaTOPHBIM 00OPYAOBaHUEM;

OBJIa/IeHUE NpHUEeMaMu paboThl ¢ UH(OpPMAIHeH XUMUYECKOTO CO/IepKaHus,
IIpEeJICTaBICHHOM B pa3HO ¢opMe (B BUJIE TEKCTa, GOpMYJI, TpapUKOB, TAOIMYHBIX
JTAHHBIX, cxeM, ¢poTorpaduii u n1p.)

CO3/1aHH€ OCHOBBI JUIs1 POPMUPOBAHUS UHTEPECA K PACILIUPEHUIO U YIITYOJIEHUIO
XMMHUYECKHX 3HAaHUH U BHIOOpA XMMUU KaK MPO(UIBHOTO MpeMeTa MpH Nepexoe Ha
CTYIIEHb CPEIHETO (TIOJHOr0) 00111ero 00pa3oBaHus, a B JAIbHENUIIIEM U B KAUeCTBE
cdepsl cBoe MpodecCHoHANBHOM 1eATeNbHOCTH;

(dopMHpoBaHUE MPEACTaBICHUIN O 3HAaU€HUN XMMUYECKONH HAYKU B pEIIEHUHU
COBPEMEHHBIX IKOJIOTUYECKUX MTPOOJIEM, B TOM YHCIIE€ B IPEIOTBPAILIEHUH TEXHOT€HHBIX
Y 3KOJIOTUYECKHX KaTacTpod.

Bl)ll'lyCKHl/lK MOJIYYMT BO3MOKHOCTDL HAYYUTHLCHA

3HaTh XMMUYECKYI0 CHMBOJIMKY: 3HAaKM XHMHUYECKUX 3JIEMEHTOB,

GopMyNIbl XMMHYECKHUX BELIECTB, YPAaBHEHHMS XUMHUYECKHX

peaKkIunii;

BaXHEHNIINE XUMUUYECKUE TIOHATHS: BELIECTBO, XMMUUECKUI DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHbIE aTOMHAsI U MOJIEKYJISIpHAsl MAacChl, HOH, KATUOH, aHUOH, XUMHUYECKast
CBSI3b, JJIEKTPOOTPULIATENBHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIIEHUS, MOJIb, MAJISIpHAs
Macca, MOJIIPHBI 00beM, pacTBOPBI, FTEKTPOIUTHI U HEANIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAS IUCCOLMALINSL, OKUCIIUTEIb U BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJIEHHE, TEIUIOBOM 3(pPEeKT peakiny, OCHOBHBIE TUIIbI peaKuil B
HEOpPraHMYECKON XUMUM;

XAPaKTCPHBIC ITPU3HAKU BaKHEHUIINX XUMHUYECKUX HOHHTHﬁ;



e O CYIISCTBOBAHMHM B3aUMOCBSI3M  MEXAY BaXHEUIIMMU XMMHUYECKUMHU
MOHSTUSIMH;

e CMBICII OCHOBHBIX 33aKOHOB U TEOPUU XHMHH: AaTOMHO-
MOJICKYJIIpHAs TEOpPHUsl, 3aKOHbI COXPAHEHMS] MacChl BEIIECTB, IOCTOSIHCTBA COCTAaBA,
nepuoauueckuit 3akon J1. 1. Menneneera

BbINnyCKHUK HAYYMTCS:

Ha3piBaTh: XMMHUYECKHUE 3JIEMEHTBI; COCUHEHHS U3yYEHHBIX KIaCCOB HEOPTaHUYECKUX
BEIIECTB; OPraHUYECKHE BEIIECTBA MO UX (popMmyre: MeTaH, 3TaH, ITHIICH, alleTUIICH, METaHO,
9TaHOJ, IIMLEPUH, YKCYCHas KHCJIOTa, IIII0K03a, caxaposa.

OO0BACHATH: QU3NUYECKUN CMBICT aTOMHOTO (TIOPSIKOBOT0) HOMEpPa XMMUYECKOTO SJIEMEHTA,
HOMEpOB TpYMIIbI U Miepuoia B nepuoanueckoit cucreme /.M. MenneneeBa, kK KOTOpbIM
AJIEMEHT MPUHAIICHKUT;
3aKOHOMEPHOCTH U3MEHEHHUSI CTPOEHHUSI aTOMOB, CBOWCTB AJIEMEHTOB B MpEJIesiaX MaJlbIX
MIEPHUOIOB U TJIABHBIX MOJTPYIII, a TAK)KE CBONCTBA 00Pa3yeMbIX UMH BBICIIUX OKCHJIOB;

CYLIHOCTh TMpollecca AIEKTPOIUTUYECKON JUCCOIMALMM U peakluil HOHHOTO OOMeHa
XapakTepu30BaTh: XUMHUYECKHE AIEMEHTHI (0T BOJIOPOJIa 0 KAJIbIIMsI) HA OCHOBE MX
MOJIO’KEHHUS B IEPUOJMUECKON crcTeMe XuMuueckux snemeHToB J1. . MenneneeBa u
0COOEHHOCTEH CTPOEHHUS UX aTOMOB;

B3aMMOCBS3b MEXJIY COCTaBOM, CTPOCHHEM M CBOMCTBAMHU BELIECTB;
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB: OKCUIOB, KUCIIOT,
OCHOBAaHMUH U COJIEH.

Onpenensits, KiaccuGpuUMPOBaTh; COCTAB BEIIECTB M0 UX (POPMYJIaM; BAJICHTHOCTh U
CTETNEeHb OKUCIICHHS 3JIEMEHTA B COCIMHEHUU;

BHJI XUMHUYECKOMN CBSA3U B COCAMHEHUSX; IPUHAITICKHOCTD BEIIECTB K OMPEICICHHOMY KJIacCy
COEIMHEHUH; TUITBI XUMUYECKUX PEaKIuii;

BO3MO>KHOCTB ITPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa.

CocTaBisiTh: CXEMBI CTPOEHUSI aTOMOB MepBbIX 20 351eMeHTOB nepuoandeckoi cuctemsl J[. 1.
Memnpeneesa; GOpMYIIbI HEOPraHUISCKUX COCTMHEHUN H3y4EeHHBIX KIIaCCOB;

YpaBHEHHUS XUMHUYECKHUX PEaKIIUH.

OOpamarbesi: ¢ XUMHYECKOM MOCYI0M U 1a00paTOpHBIM 000pyAOBaHUEM. PACIIO3HABATH
OTIBITHBIM ITyTEeM: ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO, YIIEKUCIBIN Ta3,
aMMHaK; PaCTBOPbI KHCJIOT M IIEJIOYed MO HM3MEHEHHIO OKPACKU MHIMKATOPA; KUCIOTHI,
HIENTOYX U COJIH 10 HAIMYMIO B KX PACTBOPAX XJIOPHU-, CyIb(aT-, KapOOHAT-MOHOB U HOHA
aMMOHWUSI.

BoiuncasTb: MaccoBYIO A0 XUMUYECKOTO dJIEMEHTa 10 (PopMysie COeAMHEHUS; MAaCCOBYIO
JIOJIIO BELIECTBA B PAaCTBOPE;

KOJIMYECTBO BEIECTBA, 00bEM MJIM MACCYy BEIIeCTBA MO KOJUYECTBY BEIIECTBA, 00BEMY WIIH
Macce peareHTOB UM MPOYKTOB PEAKIUH.

Hcnoab3oBaTh NnpuodpeTeHHbIE 3HAHUA U YMEHUS B IPAKTUHYECKOI eI TeJIbHOCTH U
NMOBCEIHEBHOM KU3HU JJIsI:
0€e30MmacHOro 00paIleHNs ¢ BEIECTBAMH U MaTepHallaMy B TIOBCETHEBHOM KU3HU U TPAMOTHOTO
OKa3aHUs IEPBOU MOMOIIHM MPU 0KOTaX KUCIOTAMH U IIEI0YaMu; OOBSICHEHUS OTACITbHBIX
(GakTOB M MPUPOIHBIX SIBICHUN; KPUTHUECKOHN OLIEHKH WH(OPMAIIUU O BEIECTBAX,
HCIIOJIH3YEMBIX B OBITY.

4. YuyeOHO — TeMATHYECKUH MJIaH

Ne Tema KoJu-Bo yacos ®dopma HOP

n/n Bceero | Teop. | Ilpakr. | NpOBeAeHUsI

1. BEILECTBO. 5 2 3 Jlexmnsa https://m.edsoo.ru/7f41837c
[IpakTukym



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

Jlexnusg https://m.edsoo.ru/7f41a636
XUMHNYECKAS PEAKLIMS 5 2 3 HpaxTuiym
3aueTHOE
TECTUPOBAHUE
SJIEMEHTAPHBIE OCHOBBI https://m.edsoo.ru/7f41a636
HEOPTAHUYECKOU Jlexust
XUMUWMN. ITPEJCTABJIEHU 13 3 10
OB OPTAHUYECKUX HpaxTukym
BEHIECTBAX
METOJBI ITO3HAHU A Jlexmust https://m.edsoo.ru/7f41a636
BEHIECTB U
XUMUYECKUX SIBJIEHUN. 6 2 4 HpaxTuxym
SKCITEPUMEHTAJILHBIE 3auetHoe
OCHOBbI XM TECTUPOBAHUC
https://m.edsoo.ru/7f41a636
XVMSI U JKH3Hb. 1 - 1 Jexups os:// /
IIpakTukym
PENETULMOHHBIN 4 i 4 Jlexkuus https://m.edsoo.ru/7f41a636
UTOT'O 34 9 25

KaﬂennapHO-TeMaaneCKoe INIAHUPOBAHHC

No Tema 3ausaTud.

Teoperuyeckue BONpoCHI.

HpaKTI/I‘leCKaﬂ 4acCTb.

1. | Crpoenue aroma.

ATOMBI 1 MOJICKYJIBI.
XUMHUYECKUH IEMEHT.
Crpoenue atoma. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 371IeMEHTOB
nepuoauyeckou cucremst J1.1.
MeHeneesa.

2. | llepuonnueckuit
3aKOH U
[Iepnonnueckas
CHCTEMa XUMHYECKUX
3JIEMEHTOB
J.M.MeHnneneena.

[Tepuoanueckuii 3aK0H U
MepUoINYECcKas cucTeMa
XUMHYECKHX 3JieMeHTOB [[. 1.
Menneneesa. ['pynmnst u
MEPUOJIbI TEPUOTUUECKON
cuctembl. @U3nUecKuil CMBICT
MOPSAKOBOTO HOMEpa
XHUMHYECKOro 3yeMeHTa. CBiI3b
I13 u Crpoenus aroma.
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB 2JICMEHTOB M X
CO€IUHEHHUH B CBS3H C
ITOJIOXKEHUEM B ITEPUOANYECKON
CHCTEME XMMHUUYECKUX
3JIEMEHTOB.

BrimosHenne tecTos.
Kontpoas Ne 1.

3. | Crpoenue BemiecTBa.

CrpoeHue BelecTs.
XHUMHYECKas CBA3b:
KOBaJIeHTHas (NOJIsIpHAsl U
HenoJIsipHasi), MOHHas,
MeTauIn4ecKast.
Kpucrannmaeckue pemerku.

Onpenenenue Tumna
XUMHUYECKOU CBSI3U U
CBOMCTB BEILIECTBA 10
XUMHUYECKOH (hopmyTie.



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

Annotponusi. B3aumocBsizb
CTPOEHUS U CBOMCTB BEUIECTB.

CreneHb OKHUCIICHUS U
BaJICHTHOCTbD.

BanenTHOCTH XHUMHUYCCKUX
9JICMCHTOB.

CreneHb OKHCJIICHHUA
XHUMHUYCCKUX 3JICMCHTOB

Onpenenenue
BAJICHTHOCTH 3JE€MEHTOB
B HEOPTaHUYECKHUX
COEIUHEHUAX.

Knaccudukanms
HEOPTaHUYECKUX
BEIIECTB.

Knaccudukamms
HEOPTraHUYECKHUX BEILIECTB.
[IpocTeie U ClIOKHBIE BEIIECTBA.
OCHOBHBIE KJIACCBI
HEOPraHMYECKUX BEILECTB.
Homenknarypa(mexayHapoaHast
U UCTOpHYECKas)
HEOPraHWYECKUX COCIMHEHUN.

CocraBnenue  Qopmyn
110 Ha3BaHUSM.
BeinonHeHue TeCTOBBIX
3a7laHUN.

KonTpoas Ne 2.

XuMuueckas peakuus

Xumuueckasi peakius. Y ClIOBUs
Y TIPU3HAKYU MPOTEKAHUS
XUMHUYECKUX PEaAKIUM.
XUMUYECKUE YpaBHEHUSI.
CoxpaHeHHe MacChl BEIIECTB
MIPU XUMUYECKHUX PEAKIIHSIX.

Knaccudukanms
XUMHUYECKUX PEaKIIUi.

Krnaccudukanus XuMHIeCKUX
PEaKIMH 1O pa3IuIHbIM
MPU3HAKAM: YUCITY U COCTaBYy
MCXOJHBIX U MOJIYYEeHHBIX
BEIIECTB, N3MECHEHUIO CTEIICHEH
OKHCIICHUS XUMHYECKUX
3JIEMEHTOB, TMOTJIOMICHUIO 1
BBIJICJICHUIO YHEPTUH.

BHGKTPOHI/ITI/I‘ICCKaH
JUCconranus

DJEKTPOJIUTHI U
HE3JIEKTPOJIUTHL. KaTHOHBI 1
AQHUOHBI. DJIEKTPOJINTUYECKAS
JUCCOIUanus KUCIIOT, eI0Yen
u coneil (cpenuux).Peakuun
MOHHOT'0 OOMEHA U YCJIOBHUS UX
OCYILIECTBIICHUS.

[IpakTukym:
COCTaBJICHUE
ypaBHEHUH

HOHHBIX

OKUCIIUTEITLHO—
BOCCTAaHOBUTEIILHBIE
peaxIuu.

Crenenu OKHCIICHUS.
OKHUCIIUTENIb ¥ BOCCTAHOBUTEb.
OKHCIUTEIIBHO-
BOCCTAHOBUTENIbHBIE PEAKIIHH.
Merton snekTpoHHOTO OaaHca.

[IpakTukym:
COCTABJICHUE YpaBHEHUU
OBP.

10

O06006111EHIE

XuMHu4eckas pCaKknud

Kontpoas Ne 3.

11.

XUMHUYECKHUE
CBOICTBa
BEIIIECTB.

IPOCTBIX

XUMHUYECKUE CBOWCTBA ITPOCTHIX
BCIIIECTB-METAJIJIOB: IMICIOYHBIX
U IIET0YHO3EMEIIbHBIX
METAaJIJIOB, aTTOMUHUS, KeJIe3a.

Jlexius.

12

XUMHUYECKHUE
CBOICTBa
BEIIIECTB

IPOCTBIX

XUMHUYECKUE CBOWCTBA ITPOCTHIX
BEIIIECTB-HEMETAIIOB:
BOJIOPO/1a, KUCIIOPO/A,
rajoreHoB, CEpPbI, a30Ta,
docdopa, yraepoaa, KpeMHUSI.

BrinmosiHeHHe TeCTOBBIX
3aaHuN.

13

XuUMHYECKHUE

XUMHUYECKUE CBOUCTBA

[IpakTrkym.




CBOMCTBA  CJIOXHBIX | OKCHJIOB: OCHOBHBIX, BrinonHeHue TecTOBBIX
BEIIECTB. aM(OTEPHBIX, KUCITOTHBIX. 3aJJaHUH.

14 | Xumuueckue XHUMHYECKUE CBONCTBA JlaGopaTopHas pabora.
CBOMCTBA CIIOKHBIX OCHOBaHUH
BEIIECTB.

15 | Xumuueckue XuMudeckue cBoiicTa kucnot. | JJaboparopras pabora.
CBOMCTBA CIOKHBIX
BEIIECTB.

16 | Xumuueckue XUMHUYECKUE CBOWCTBA COJIEH JlaboparopHast pabota
CBOMCTBA CJIOKHBIX (cpenHux).

BEIIECTB.
17 | I'enetnueckue cBsi3u. | B3aumocBsI3b pa3inyHbIX OcyiecTBienue
KJIACCOB HEOPTaHUYECKUX LENOYeK MPEeBPaIICHUH.
BEII[ECTB.
18 | O6obuieHue. XUMHYECKUE CBOICTBA Kontpoanb Ne 4.
OCHOBHBIX KJIaCCOB
HEOPTraHNYECKUX COCTUHEHUH.

19 | Knaccudukanus [lepBonavanbhble cBeneHuss 06 | CocraBieHue Gopmya u
OpPraHUYECKUX OpraHNYeCKHUX BEIIECTBA. | HA3BAHUE OPraHUYECKHUX
BEIIECTB. Knaccugukanus opranndeckux | BemiectB.CocTaBieHHe

BEIIECTB, 001I1E POPMYIIBL. TOMOJIOTOB U M30MEPOB.
OyHKIIMOHAIBHBIC TPYIIIIBL.

Busl HOMEHKIATYpBI.

[Tonsarue TOMOJIOTHUHA 5

HU30MEPHH.

20 [ CgoiictBa YrneBogopoasl mpenenabHble W | BBIMOTHEHHE TECTOBBIX
OpPraHUYECKUX HenpeJeNnbHbIe: METaH, OJTaH, | 3aJaHui.

BEIIIECTB. aTHieH, aneTrwieH. CBolicTBa
YTJI€BOAOPOIOB.

21 | CsoiicTBa Kucnopoaconepxaniue BrinonHeHne TeCTOBBIX
OpraHUYEeCcKuX BEIIIECTBA: CIUPTHI (METAHOII, 3aJJaHUH.

BEIIECTB. 9TaHOJI, TJIULIEPHUH),
KapOOHOBBIE KUCIIOTHI
(YKcycHas ¥ cTeapuHOBas).

22 | CpoiicTBa buonornuecku BaxxHbIC BrinosiHeHUE TECTOBBIX
OpPTaHUYECKUX BEIIECTBA: OCJIKH, KHUPHI, 3aJJaHHN.

BEIIECTB. YTJI€BOBI.

23 | O606meHue CBoiicTBa OpraHU4eCcKux KonTpoas Ne 5.

BEIIECTB

24 | Xumnueckas [TpaBuna 6e3omacHoit paboTsl B | JlabopaTopHas padora

naboparopus. HIKOJIBHOM JTabopaTopuu.
JlaGopaTopHas mocyna u
obopyoBaHue.
YucThle BelecTBa U CMECH

25. | KagecTtBeHHbIC Ornpenenenne xapakrepa cpelipl | BoImoaHeHME TECTOBBIX
peakuuu pacTBOpa KUCIIOT U IIesIouei ¢ 3aJJaHUH.

HIOMOIIIBIO

uHAMKaTtopoB. KauecTBeHHBIE
peaKIny Ha UOHBI B PaCTBOPE
(xnopun-, cynbdar-, kapboHat-




WOHBI, NIOH aMMOHMS).

26 | I'a3zoo0pa3HbIe [Tony4yenue ra3000pa3HbIX [IpakTuyeckas padora.
BelIeCTBa BenlecTB. KauecTBeHHbIE
peaxiuu Ha ra3000pa3HbIe
BellecTBa (KUCI0pOI, BOJAOPO,
YIJIEKUCIIbIN Ta3, aMMHUAK).
27 | Pewmenue 3amauy. [Ipumenenue 3HaHuil 171 Brimoagenue 3amanui.
peleHus 3aJJaHui ¢
YMCTBEHHBIM IKCIIEPUMEHTOM.
28 | IIpoBenenue pacyeToB | BerdmciieHuss MacCoOBOM J10JIH Pemenue 3agau.
Ha OCHOBE (OpPMYIL. XUMHUYECKOTO AJIEMEHTa B
BeliecTse. Boruncnenus
MacCOBOH JI0JU PACTBOPEHHOTO
BEIIECTBA B pacTBOPE.
29 [ IIpoBenenue pacueroB | 3 BeruncineHune KonuyecTna Pemenue 3anau.
Ha OCHOBE ypaBHEHHUH | BEllecTBa, Macchl Wi 00beMa KontpoJas Ne 6.
peakuui. BEILECTBA 10 KOJIMYECTBY
BEIIIECTBa, Macce Ui 00beMy
OJIHOTO U3 PEareHTOB WU
MIPOJYKTOB PEAKIUU.
30 | XuMHus ¥ )KU3HB. [TpoGaembl 6e30macHOro

HCIIOJIL30BAaHUS BEIICCTB U
XUMHUYECKUX PEaKilnil B
IMOBCEIHEBHOM KH3HU.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKarOIEeH Cpelibl U €ro
MTOCJIEICTBUSA

31 | Penerurnmonnsiii OI'D
Nel

32 | Perrernmmmonnsiii OI'D
Ne2

33 | Perrerummmonnsiii OI'D
Ne3

34 | Perrerummmonnsiii OI'D

Neq

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/


http://www.yaklass.ru/
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