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COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIC XUMHUYECKHE TOHATHS

[Ipeamer xumun. Ponp XMMHM B KM3HU 4YEJIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecrBa. Pu3NYECKHE CBOWCTBA BELIECTB. ATPEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOmaxX MO3HAHUA B XUMUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesnieHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CIIOXKHBIE BELIECTBA. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckast ¢GopMyna. BalleHTHOCTh aTOMOB XHMHYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. OTHOCHUTENIbHAsT aTOMHas Macca.
OTHOCUTENBHAsA MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOrO 3JIEMEHTa B
COEIMHEHUU.

KomnuectBo BemecTBa. Monb. MonsipHas macca. B3anMocBsi3p KOJIUYECTBA,
Macchl M 4HCJIa CTPYKTYpPHBIX €IMHMI] BelmiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHEHUI.

@u3nuecKue U XMMHUYECKHUE SIBJIICHHS. XUMHUUYECKasl Peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS Macchl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINil (COeAMHEHUS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B JTaOOpaTOpUHu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3YUYEHHUE U OIHMCAHUE
bu3MYecCKMX CBOMCTB 00pa3lOB HEOPTAaHMYECKHX BEIIECTB, HaOIIOACHHUE
¢usnueckux (TUIaBieHUEe BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJAEHCAlMA BOJAbI) U XUMHYECKHX (FOpPEHHE CBEYHU, MPOKAIUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJCIHCTBUE MeJla C KUCJIOTOM) sSiBIeHNH, HAOMI0IeHne U
ONMCaHUE TMPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapus, pa3joKeHHWEe THIPOKCHA
menu (II) mpu HarpeBanuu, B3auMojelcTBHE Kemeza ¢ pacTBopoM cosr Menu (11),
U3y4YeHHE CIOCOOOB pa3/iefieHHs CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BBIMIApUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA TMOBAPEHHOM
CONiM, HaOJIOJEHWE W  ONUCAaHWE  pe3yJIbTaTOB  NPOBEJIEHUS  OIbITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1apocTepKHEBBIX).

Baxueiiimue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — 3leMeHT U MpoCToe
BenecTBO. Haxoxknenue kuciopona B mpupone, (U3MUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunabl. [Ipumenenue xkuciopoaa. CrocoObl



MOJIYYEHHUsI KHUCIIOpoJia B J1abOpaTopuu W MPOMBIIUICHHOCTH. Kpyropopot
KHcliopoJia B mpupoze. O30H — ajutoTpornHas MOIU(PUKAIUS KUCIOPOa.

TennoBoit 3G dHeKT XUMUUYECKOW peakiuh, TePMOXUMUYECKHE ypaBHEHUS,
9K30- W SHJOTEPMHUYECKUE peakiuu. TOIIMBO: yrojb M METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOTr0 3¢ (deKTa, pa3pylieHrue 030HOBOTO CJIOSI.

Bonmopon — »nemeHT M mpocTtoe BemniecTBO. HaxokaeHnue Bojgopoaa B
npupose, ¢GU3MYeCKUe W XUMHUYECKHWE CBOMCTBa, MPUMEHEHHE, CIOCOOBI
nonydeHusi. Kuciotel u comnm.

MonsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUECKUM YPaBHECHUSIM.

duznueckue CcBoMcTBa BOAbl. Boma kak pactBoputesb. PacTBOpEI.
HacplllieHHbIE W HEHACBIIIEHHbIE PacTBOPhl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEUIECTBa B pacTBOpE. XMMHUYECKUE CBOMCTBa BOAbl. OCHOBaHUA.
Ponb pacTBOpOB B MpHpoJi€ U B KU3HU desoBeka. KpyroBopoT BoAbl B MPUPO/IE.
3arpsi3HeHHE NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccudukanus neopranumdeckux coenuHeHuit. Oxcuabl. Kiaccuduxarus
OKCHUJIOB:  cosieoOpasyromniue (OCHOBHBIE, KHCJOTHBIC, aM{@OTEepHbIE) U
HeconeoOpasywomue. HomeHknatypa oOKcuaoB. DU3MYECKHME W XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [loyueHne oKCuaIoB.

OcHoBanms. Knaccudukanust ocHOBaHUM: IWMIENOYM €W HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHkiatypa ocHoBaHUW. PU3NYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydeHre ocCHOBaHUM.

Kucnortel. Knaccudukamus kucinor. Homenknarypa kucior. dOusudeckue u
XUMHYECKHEe CBOMCTBa KMCIOT. Psang aktuBHoctm MetamnoB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Conu. Homenknatypa cosieil. @uzndeckue u XMMUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTnyeckas CBs3b MEXY KIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMNPEAECICHUE COJIepKaHUs KUCIOpOoaa B BO3AyXe, MOJyYCHHUE,
cobupaHue, paclio3HaBaHUE U W3yYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOJAOM U YCJIOBHS BO3HMKHOBEHHUS U
npeKpalieHuss ropeHus (moxapa), O3HAaKOMJICHHE C o0Opa3laMu OKCHIOB U
OMHCaHWe WX CBOWCTB, IOJy4YeHHE, COOMpaHHME, pACIIO3HABAHUE W W3YYCHHUE
CBOMCTB Bojiopojia (ropeHue), B3aumojeicTeue Boaopoaa ¢ okcuaom meau (II)
(BO3MOYKHO HCIIOJIb30BaHHE BHEOMAaTEepUalioB), HaOMIOAEeHHE 00pa3I[OB BEIIECTB
KOJIMYEeCTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pacTBOPEHMS BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEIACIEHHOM
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJIbI C METalIaMU
(HaTpyeM ®  KalubleM) (BO3MOXHO  HCIIOJB30BaHUE BHIEOMATEPHAIIOB),



UCCe0OBaHNe OO0pa3lloB HEOPraHWMYEeCKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0/IeHUEe U3MEHEHHUSI OKPACKU WHIWKATOPOB B PacTBOPAaX KUCJIOT W IIIEJIOUEH,
u3ydeHue B3auMmojiercTBus okcunpa Menu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCJIOT C MeTajulaMM, PEaKUMi HEWTpalIu3aluu, MOJIy4YeHUE HEePaCTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METalljla APYTMM M3 PacTBOpa COJIU, PEIICHHUE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BaxHeHllne KI1acChl HEOPraHUYEeCKHX
COEIMHEHUI».

Iepuonuuyeckuii 3axkoH u Ilepuoguueckass cucTeMa XUMHYECKHX
ieMeHnToB JI. U. MengeaeeBa. CtpoeHue aToMoB. XMMHYECKAs1 CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble MOMBITKH KiIacCH(PUKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIIax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aMbOTEPHBIC OKCHIBI
U TUIPOKCUIBI.

[Tepuonndeckuii 3akoH. [leproanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB /.
. Menneneesna. Kopotkonepuognass #W  JJIMHHONEPHUOIHAS bopmbI
[Tepunoguueckoit crucrtembl xumuueckux snemeHToB /. M. MenneneeBa. [lepuobl
U Tpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB INEpUoJa U
TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3oronbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [leprnoanueckoit cucrteme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH HU3MEHEHHUS paguyca aTOMOB XUMHYECKHX BJIEMEHTOB,
METALTUYECKUX U HEMETAINIMUYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 pa3BUTHA Hayku W mnpaktuku. JI. M. MenneneeB — yd€Hblii U
rpak JaHUH.

Xumudeckass cBsizb. KoBasieHTHass (TMOJIApHAsT W HEMOJISIPHAs) CBS3b.
DIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTENIBHBIE  PEAKIUU.
ITporieccrl OKMCIIEHUSI U BOCCTAHOBJIEHHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHne O0Opa3IloB BEIIECTB METAIOB M HEMETA/IOB, B3aWMOJICHUCTBHE
TUAPOKCHIA IIMHKA C PpacTBOpaMU KHCJIOT UM IIEJIOYel, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHMUS ).

Mescnpeomemmnbwie cea3u



Peanm3arusi MeXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XHMHH B 8 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIIOJIB30BAaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
TIOHATHH, TaK W TOHSITHH, SBISIOIIAXCS CHCTEMHBIMH ISl OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKIIA.

OOmue ecTecTBEeHHO--HAYyYHBIC MTOHITHSI: HAYYHBIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHalu3, CHUHTe3, Kilaccudukamus, TMepUOJUIHOCTh, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIIHI,
M30TONBI, PaIMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYECKUN 3apsij, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, (PU3NYCCKUE BEITUYUHBI, €IMHUIIBI
MU3MEPEHHS, KOCMOC, TJIaHEThI, 3BE3/161, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIC TOPOIH,
TNI0JIE3HBIE UCKOMAaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIust

[Mepuonmueckuii 3akoH. [leproaudeckasi cuicTeMa XUMHUYECKHX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MCHEHHH CBOWCTB
XUMHAYECKUX DJIEMEHTOB TIEPBBIX TPEX TEPUOMAOB, KalHs, KalblUsl M WX
COCTMHCHWI B COOTBETCTBHM C IIOJIOXKCHHEM »JJeMeHTOB B Ilepmommueckoit
CHCTEME U CTPOCHHEM HX aTOMOB.

CrtpoeHue BemIeCTBA: BBl XUMHYECKOH CBSI3U. THIBI KPUCTATITMYECKHUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKON PEIIETKH U
BUIa XUMHYECKOH CBSI3H.

Krnaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKHX BEHIECTB. XUMHYCCKHE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCS K pPa3IMYHBIM KJlAacCaM HEOPTaHMYECKUX
COCTMHEHH, TCHETUYECKas CBSA3h HEOPraHUIECKHUX BEIIECTB.

Krnaccudukaius XMMHUECKAX PEaKI|i 110 pa3IHIHBIM NMPU3HAKAM (IT0 YHCITY
M COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, o
M3MEHEHUIO CTENEeHEH OKMCICHHS XMMHUYECKHX JJIEMEHTOB, MO0 OOpaTHMOCTH, IO
YUACTHUIO KaTajau3aTopa). DK30- U dHAOTEPMHUECKHAE PEAKINH, TEPMOXUMHICCKHE
YpaBHEHUSI.

[lonsaTHe O ckopocTH XUMHU4YECKoW peakmuu. [loHsATHE 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakmusiX. [IoHATHE O TOMOTCHHBIX M T'e€TepOTeHHBIX
peakusx. [lonsrue o karanuse. [lonsTHe 0 XUMUYecKoM paBHOBecHH. DaKTOPHI,
BIMSIOIIAE HAa CKOPOCTh XUMHYECKOW PEAKIMH W TOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCTHTETFHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMH,  DJIGKTPOHHBIA  OayiaHc
OKHCITUTEIIPHO-BOCCTAHOBUTEIIBHON  pEaKIIHH. CocraBiieHne  ypaBHEHUH



OKUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIUA € HCHOJIb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopust IEKTPONTUTUUECKON TUCCOIUALINHU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonbl, anHnoHsl. MexaHW3M AUCCOLMAIUM BEIIECTB C PA3IMYHBIMU BUAAMHU
xumudeckon cBsizu. CreneHs auccorpanun. CUIIbHBIE U CITA0bIe DJICKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBus NMPOTEKaHUS PEaKIIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuid. CBOWCTBa KHCIOT,
OCHOBaHHUW W COJIGM B CBETe TMPEACTaBICHUNH 00 AIEKTPOJIUTHYCCKON
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHATHE O THAPOIIU3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEI[ECTB — METAJJIOB M HEMeTauIoB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKIuu
OT BO3JEHCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJICKTPONPOBOIHOCTHU
pacTBOpOB BENIECTB, IMpollecca AMCCOIMAIIMU KHUCIOT, IIeJouYe u coJieit
(BO3MOXKHO  WCTIOJIb30BAaHWE BHJEO MAaTE€pUalioB), TPOBEICHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHWS  pPEaKIUid  HOHHOTO  oOMeHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3jIoKeHUs, COSIUHEHUsI), pacliO3HABaHHE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIbI0 KAUYECTBEHHBIX pEaklMil HAa HWOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]a4.

HemeTajibl M MX cOeTMHEHUS

O6mass xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue W (HU3NUEeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUYECKHE CBOHCTBA Ha TMpUMEpPE  XJopa
(B3amMoOJIeMCTBUE ¢ MeETaIaMH, HEMETajulaMH, IIeJoYaMu). XJIOPOBOIOPOI.
CongHass KUCIIOTa, XMMHYECKHE CBOWCTBa, IMOJy4YeHHUE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpPraHU3M ueJIoBeKa. BakHeline XJIOpUIbl U HX
HaXO0XJIEHUE B MIPUPOJIE.

O6mas xapaktepucTuka anemMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENeHH OKucieHus. CTpoeHrne U (PU3HMYECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KUCJIOPOa U CePhl. AJUIOTPOITHBIE MOAU(PUKAIIMKN KUCIOPOa
U cepbl. XuMu4yeckue cBoicTBa cepbl. CepoBomopon, cTpoeHue, uU3NIecKue u
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIM KHUCJIOTHBIX OKCHJIOB.
Cepnas kuciora, (U3MUECKHEe W XHUMHYECKHE CBOMCTBa (00IIME Kak
npeACTaBUTENs Kiacca KHCIOT M crenuduyeckue). XHUMHYECKHE pEeaKIlu,
JeXKaIMe B OCHOBE IPOMBIINIJICHHOTO CIOc0o0a TMOMYyYeHUs] CEePHON KHUCIIOTHI.
[Tpumenenue cepHoit KUcIoThl. ColMu CEpHOIM KUCIOThI, KAYECTBEHHAS PEAKLIUS Ha



cynbdar-uon. Haxoxnaenue cepbl U €€ COEAMHEHHN B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIoOIIEeH cpeabl COCNUHEHUSIMH cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 MPeI0TBPAIlCHHUS.

OO6mast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTENEHH OKHUCIEHHUs. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
bu3nyeckre U XuMuueckue cBoiicTBa. KpyroBopor azora B mpupoje. AMMUaK, ero
¢bu3nUecKre 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMeHenune. Cou aMMOHHUS,
X pU3NYECKHe U XMMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBl aMMOHHUS. A30THas KHUCIIOTa, €€ TMojydyeHue, (PU3nYecKrue U XUMHUYECKHe
cBoiicTBa (0OIIME Kak TMpejCcTaBUTENS Kilacca KHUCIOT M CHelupUuYecKue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHMS B KaueCTBE MHUHEPAIbHBIX
ynoopennit. XuMU4ecKkoe 3arpsi3sHeHHe OKPY’KaroIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE NTOKAM, 3arpsi3HEHHE BO3JAyXa, MOYBBI W BoAo&MOB). dDocdop,
aloTponHeie Moaudukanuu Gochopa, GuUMUECKHEe M XUMHUYECKHE CBOICTBA.
Oxcun docdopa (V) u dochopHas kuciora, pu3NIeCKUe 1 XUMUIECKHUE CBOMCTRA,
nonyuenue. Ucnonb3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrtepuctuka snemMeHToB [V A-rpynmnbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCICHUS.  YTJIepoA,  aIOTPOITHBIE
Moau(UKALMK, pPACHpPOCTpPaHEHHE B MpUpojae, (PHU3MYECKHe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupojie. OKCUIbI yriiepona, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHUE W TPUMEHEHUE. DKOJOTHYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rnobanbHOrO TOTEIUIEHUS KIMMaTa, MHapHUKOBBIN
b dexT. YronbHas Kuciaotra u €€ coyu, ux (HU3NIECKUe U XUMHUYECKUE CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUAX
yraepoja (MeTaH, 3TaH, STUJIEH, alleTHIICH, STaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTa).
[IpupoaHbie HCTOYHUKU YIJIEBOJOPOAOB (Yyroib, NPHUPOAHBIA Ta3, HeDTb),
OPOAYKThl UX TepepadoTKu (OEH3WH), UX POJb B OBITY M MPOMBIIICHHOCTH.
[ToHsiTHe 0 OMOJIOTMUECKN BAXKHBIX BELIECTBAX: XKUpax, Oelkax, yriieBojax — u ux
pojii B OKM3HM UeloBeKa. MarepualbHOe €IWHCTBO OPraHUYEeCKUX U
HEOpPraHUYECKUX COCTUHEHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOJyYeHHE U
npuMmeHeHne. CoenuHeHHss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CHIMKATBl, X UCIOJIb30BaHHUE B
OBITY, B IIPOMBIIINICHHOCTH. BakHellne CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobiemMbl 6€30macHOT0 HCIOJIH30BAHUS
CTPOMUTEIBbHBIX MATEPUATIOB B IOBCETHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpas3IoB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHOW KHUCIIOTHI,
POBEICHUE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOICHUE TTPU3HAKOB
UX TIPOTEKAHUS, OIBITHI, OTpaKarouue (PU3NUYECKHEe M XHUMHUYECKHE CBOWCTBA
rajJjloreHOB M WX COCAWHEHMH (BO3MOXKHO MCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMu XJOpHAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl U €€ coeAUHEHMSIMHU  (BO3MOXXHO  HCITOJIb30BaHUE
BUJIeOMAaTepraoB), HaOMOICHUE TMpoIiecca OOyTIIMBaHUS caxapa Mo JAeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBbI, H3YyUYCHHUE XHUMHUYECKUX CBOWCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEJCHUE KaYeCTBEHHON peakiny Ha Cyabhar-
MOH W HaONIOZIeHWe Mpu3HakKa e€ MPOTEeKaHMs, O3HAKOMIICHHE C (U3UYECKUMU
cBoMicTBamMHu a3zora, ¢ochopa W HUX COSAUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIeOMAaTepraoB), oOpa3amMu a30THBIX B (PochOpHBIX YI0OpEeHHH, MOTydYeHHE,
coObupaHue, paclio3HaBaHWE MW H3YYCHHUE CBOMCTB aMMMaKa, TPOBEJICHUE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHMS U ¢GochaT-uoH U U3yYeHHE TPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCTIOTHI C MEIbIO
(BO3MOKHO HCITOJIL30BaHUE BUJICOMATEPUAJIOB), M3y4YeHUE MoJienen
KPUCTAJUTMYECKUX PEIETOK anmasa, rpaduta, QyiepeHa, O3HAKOMIICHHE C
IIPOIIECCOM  QJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHe, COOMpaHue, pacro3HaBaHUE U H3Y4YeHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl U M3YYECHHE TMPU3HAKOB UX TMPOTEKAHHUs, O3HAKOMJICHHE C
NPOAYKIIUEH CHUJIMKATHOW TMPOMBIIUICHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX
3aj1a4 no teMe «BakHeHIne HeMeTaJUTbl U UX COSTUHCHUS).

MeTaajabl 1 UX COeAMHEHHS

OO6m1as xapakTepucTUKa XUMHUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHUHU
ux mnonoxenuss B Ilepumommueckon cucreme xumuueckux osiemeHtoB [l .
MenpeneeBa u cTtpoeHus aTomMmoB. CTpoeHre MeTajuioB. MeTtauinmdeckasi CBsI3b U
METAUINYECKasi ~ KPUCTAIMYECKAasT  pemETKa.  DJIEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. OU3nyYeckue U XMMHUUYECKUE CBOMCTBA MeTailioB. O01ue
crocoObl ToyueHuss MeTawioB. [loHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTalb, YYT'yH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: moJjioxkeHue B Ileproamyeckoil cucremMe XMMHUUYECKUX
sanemenToB JI. 1. MenzeneeBa, CTpO€HHME MX aTOMOB, HaXOXKJEHUE B IPHUPOJE.
dusnyeckne U XMMUYECKUEe CBOMCTBA (Ha mpuMepe HaTpusl U Kajaus). OKCUIbI U



TUAPOKCUABl HaTpus W Kanus. lIpuMeHeHHe IIEeNOYHBIX METAUIOB M HX
COEeIMHEHUN.

[IlemouHO3€MENbHBIE METAUIbl MAarHuid W KaJbLIMi: TOJIOXKEHUE B
[Tepuoguueckoit cucrteMe xumuueckux snemeHtoB J[. M. MenneneeBa, crpoenue
UX aTOMOB, HaXOXeHuEe B pupoae. Pu3ndyeckne 1 XUMUYECKHE CBOMICTBA MarHus
U Kajblus. Bakueilmme coeluHeHHUS KajibIUs (OKCHA, TUIAPOKCHI, COJIH).
XKécTtkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AnroMuHUIA: nonoxeHue B llepruoanueckoi cucreMe XUMUYECKUX 2JIEMEHTOB
. 1. MenpneneeBa, CTpoeHHE artoMma, HaxoxJaeHue B mnpupope. duszmueckue u
XUMHYECKUE CBOMCTBA altoMUHUA. AM(OTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
ATFIOMHUHMUSL.

XKeneso: nonoxenue B Ileproanueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MeHneneeBa, CTpOEHHE aTOMa, HAaXOXAeHUWE B mpupoae. Puznueckue u
XUMUYECKHE CBOMCTBA Xkeie3a. OKCuIpl, TuIApOKCUIbI U conu xenesa (1) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMi METaJJIOB M CIUIaBOB, HX (DU3NUYECKUMHU
CBOMCTBaMH, H3yY€HHE PpPE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJIECUCTBHUS OKCHIA
KaJapllusi W HaTpus C BOAOW (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
UCCJIEOBAaHNE CBOMCTB >KECTKOW BOJbI, MpoLecca TOPEHUs XKejne3a B KUCIOPOIe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPUAIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MAarHWs, KajbLUs, aJIIOMUHUSA, LIMHKA, JKeJe3a
(IT) u xene3a (I11), meau (1), HabmrogeHNE W oMKMCaHKE MIPOIIECCOB OKPAITUBAHUS
IUIAMEHHM HMOHAMHM HATpus, Kaiuus U Kajublus (BO3MOXHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAJIOB), HCClIe0BaHNE aM(OTEPHBIX CBOMCTB IMAPOKCHUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «BaxkHeinmme
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemectBa u maTepuanbl B IMOBCEIHEBHOW XU3HM YeJoBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momomb mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpY’Karollew cpennl (MpeaesibHas IOMyCTUMAs
KOHLIeHTpauus Bewects, nainee — [1JIK). Pons XxumMuum B pelmieHnn 3KOJI0THUECKUX
poOJIeM.

Xumuueckuii IKCnepumMenm:

U3y4eHHe o0pa3lloB MaTepUaloB (CTEKIJIO, CIUIaBbl METAJIOB, MOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnoie ceazu



Peanmzarusi MeXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHHE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHATHH, TaK W TOHSITHH, SBISIOIIAXCS CHCTEMHBIMH ISl OTACIBHBIX TIPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAy4YHBbIC TOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCUPUKALHUs, TEPUOIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIHPOBAaHUE, H3MEPEHHE, MOJEIb, SBICHHUE, ITapHUKOBBIN
3 PeKT, TeXHOIOTHSI, MaTePHUAIIBI.

®dwuszuka: Martepus, aToM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHI,
M30TONBI, PAJHMOAKTUBHOCTH, MOJIEKYJa, JJIEKTPUYECKUI 3apsji, MPOBOTHUKH,
TIOJYTIPOBOJHUKHY,  AWDJIEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TENo, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAITMYECKAsT
pemérka, CIuiaBbl, (U3MYECKUE BEIWYUHBI, CAMHUIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dotocuHTe3, npixanue, Omocdepa, dKOCHCTEMa, MUHEPAIbHBIC
yIOOpeHUs, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOIH,
TMI0JIE3HBIE UCKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA ITPOI'PAMMBbI I1O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS IMPOTPAMMBI OCHOBHOT'O OOIIEro
oOpa3oBaHus JOCTUTAIOTCS B XOJie OOy4YeHHS XMMUU B €JAMHCTBE Y4YeOHOW U
BOCIUTATENILHON JIESITEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU UM JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPHUHSITHIMH B
oOlIecTBe MpaBUJaMU W HOpPMaMHu I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HaHMs, CAMOPA3BUTHS U COLIMATIU3AIMHN 00yUYaIOIIUXCS.

JIndHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTH  OOYyYaroUIUXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALMA U
paciIpeHre onbITa JesTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

[IEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAydyHOMY HACJIe[IUI0, MOHMMAHUS 3HAYEHUS XUMHUYECKONW HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBAa, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW HHGpOpMAaIMei o
NEPEIOBbIX JOCTIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUpa U 0OIIIECTBA;

2) rpaskIaHCKOTr0 BOCIMTAHMSA:

NpPEJICTaBIIEHUsI O COIMAJIbHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEeIbCKOM, TBOPYECKOM W JIPYyrUX  BHJAX
JEeSTEBbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM MESTEIbHOCTU IPHU
BBIMIOJTHEHUU Y4€OHBIX, T[IO3HABATENBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TMpolecce ITOW Y4eOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHHWE U TMIOCTYNKM CBOUX TOBApHILEH C TO3UINU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMS:

MUPOBO33PEHUYECKUE TMPECTABICHUS O BEHIECTBE M XUMHUYECKON peakilui,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM U COCTAaBIISAIOIINE
OCHOBY JIJIi TOHUMaHUSI CYIIHOCTH HAYYHOM KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS TMPUPOJIbI, B3aUMOCBS3AX YeJIOBEKa C
IPUPOJHON CPEeIOH, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHbIE MOTHUBBI, HANIPaBJICHHBIC HA MOJTYYEHUE HOBBIX 3HAHWM 10
XUMHH, HEOOXOIUMBbIE IJisi OOBSICHEHUS HAOJIIOaeMbIX TMPOIECCOB U SIBICHUH,
NO3HABaTEIbHOM, WHMOPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSTEIBbHON paboThl € y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEpPaTypor, JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAITHOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYECHHI0O M TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caM0ooOpa3oBaHUIO, TMPOEKTHOM U  HCCIIENOBATEIIbCKON
NEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH W YPOBHS OOy4YCHHS B
JlaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE I[IEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCICICTBUU W
HETPUSATHE BPEIHBIX MPUBLIYCK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTHKOB, KypeHHs),
HEOOXOAUMOCTH COOJIFOZICHUS TpaBWwiI O€30MacHOCTH TIpH  OOpalieHud C
XUMUYECKUMU BEIIECTBAMH B OBITY U PEaTbHOM KU3HM;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3YUYCHHUIO PO EeCcCHii U Tpy1a pa3IudHOro poja,
YBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJIOBOM IEATEIBLHOCTH, B TOM 4YHUCJE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHMK IO XUMHUH, OCO3HAHHBIM BBHIOOP
WHUBUIYaJTbHON TPACKTOPUH MPOIOJDKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
ycrnenHon npodeccuoHanbHON NeSITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHLCA B PO eCcCHOHATBLHOM Cpejie;

6) 3K0J10TNYeCKOr0 BOCIIMTAHUS:

DKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KWU3HU Ha 3emiie, OCHOBE €€ CYILECTBOBaHMS, TOHUMAaHUE IIEHHOCTH 37J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NIECKOMY M TICHXHYECKOMY 3J0pPOBBIO, OCO3HAHWE IICHHOCTH COOJIIOICHUS
paBuiI 0€30MIaCHOT0 MOBEACHUS MPU pabOTe C BENIECTBAMH, a TAK)KE B CUTYyaITUsX,
YIPOKAIOIINUX 3J0POBBIO U KU3HU JIIOJEH;

CITOCOOHOCTHU MPUMEHSTHh 3HAHUS, MOJydaeMble MPU U3YYECHUH XUMUH, IS
pelIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOTHON CPEOM, AJIsl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOW  KYJIbTYphl, OCO3HAHHUS TJIO0AJBRHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTeH WX PEeIICHHS TOCPEICTBOM METOJIOB XUMUHU,
9KOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOW U COIIUATILHOM MpPaKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpenMETHBIX pE3yJIbTATOB BBIACIAIOT 3HAUYUMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TIOHATUS (3aKOH, TEOpHs,
IPUHITUII, TUTIOTE3a, (PaKT, cUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTroe.), KOTOpPhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHMH U3 ITHX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAy4YHOU KapTHHE MUpPa, U YHUBEpCAIbHbIC YUeOHBIC EUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETYyJSATHBHBIE), KOTOpble oOecneunBaOT (GopMHupoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JEATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

YMEHHSI HCIOJb30BATh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TPU OCBOCHUM
3HAHUMN: PAaCKPBIBATh CMBICI XMUMHUYECKUX TMOHSATUN (BBIICIATh WX XapaKTEPHBIC
MpPU3HAKK, YCTaHABJIMBATh B3aUMOCBA3b C APYTMMHU TOHATUSIMM), UCIOJIB30BAaTh
MOHATHUS JJIs1 O0OBICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHaBJIUBaTh MPUYUHHO-CIICJICTBEHHBIC CBSI3M MEXIy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PpaCCyXIAeHUs (MHIAYKTUBHBIC, JCTYKTHUBHBIC, 110 aHAJIOTHN),
JIeaTh BEIBOJIBI M 3aKJIIOUCHUS

yMEHHUE TIPUMEHSATh B TIpollecce TO3HAHUS TOHATUSA (TIpeAMETHhIE |
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKU 3HAK (CHUMBOJI 3JIeMEHTa), XUMHYeckas (opMylia W ypaBHEHUE
XUMHUYECKOW PEAKIIUM — MPHU PEIICHUH YU4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJEIBHBIX MPEJCTABICHUN BBIABISATH U XapaKTEPU30BATh CYIIECCTBCHHBIC
PU3HAKK U3YYae€MBbIX 00OBEKTOB — XUMHYECKHX BEIIECTB U XUMUUYECKUX PEaKIuH,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIICJACTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B U3y4aE€MBbIX MPOIECCax U SBJICHUSAX.

Ba3oBnble uccienoBarejabcKue JeHCTBUSA:

YMEHHME MCIIOJIb30BaTh IMOCTABICHHBIE BOIMPOCHI B KAa4€CTBE WHCTPYMEHTA
MO3HAHMs, a Takke B KadecTBE OCHOBBI i1 (POPMHUpPOBaHMSI THIOTE3BI IO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbBIX CYXKICHUN;

npuoOpeTeHne OIbITa 10 TUIAHUPOBAHUIO, OPraHU3AIlMd W IPOBEJACHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOJIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, POPMYIUPOBATH O0OOIICHUS U
BBIBO/JIBI IO pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIETOBAHUS, COCTABIATh OTUET
0 MpojieraHHoM pabdore.

Pabora ¢ undpopmaunmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUIOB U (POpM Mpe/ICTaBICHUS, MMOJIyYaeMyl0 U3 pa3HbIX HCTOUHHKOB
(Hay4HO-TIONYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUs, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH()OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHBIC METOABI W 3alpOChl TPU MOHUCKE W OTOOpE
MHPOPMAIIMK ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX [JISl BBHITIOJHCHHUS
y4eOHBIX W TIO3HABATEIBHBIX 33/1a4 ONpPEIeIEHHOTO THITA, PUOOPETEHHUE OIBITA B
o0NacTd  WCMONB30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIJICHHUE KYJIbTYpPOU aKTUBHOTO MCIIOJIb30BaHMUS PA3IMUHBIX TTIOMCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTHMAIBHYIO (hOopMy MpeacTaBieHus] HHOOpMAIUU U
WITIOCTPUPOBATh pEIIaeMble 3aJayd HECIOKHBIMH CXEMaMH, JuarpaMmMmamu,
apyruMu popMamu rpaduKu U ©X KOMOUHALMSIMU;

YMEHHE WCIONb30BaTh U aHAIW3UPOBaTh B IMpollecce Yy4eOHOU W
MCCIIEZIOBATEIBCKON NEATEIBHOCTH HH(DOPMAIMIO O BIMSHHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO3s1CTBa W TPAHCIOPTa HA COCTOSHHUE OKPYIKAIOIICH MPUPOIHON
Cpe/IBl.

KomMyHnKkaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHS:

YMEHHS 3a/1aBaTh BOMPOCHI (B XOJa€ IUaiiora W (WJIU) ITUCKYCCHH) TIO
CYIIECTBY  OOCyKITaemMol  TeMbl, (QOpPMYIUPOBATH CBOU  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIOJTHEHUS TPEJI0KCHHOH 3a/1a4H;

YMEHHS  TPEJCTABIATH  TOJTYYCHHBIE  PE3YJbTAaThl  TO3HABATEIHHOM
ACSATENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JAellaTh MPE3CHTAIHIO
pe3yabTaTOB BBIMOJIHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (JIabopaTOPHOTO OIIBITA,
71ab0paTopHOI pabOTHI MO UCCIISTOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO IPOEKTA);

YMEHHS Y4YeOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEILHOM W WMCCIEAOBATENIbCKOW  JCATCNHOCTH TPU  PEUICHUH
BO3HHUKAIONIUX IMPOOJIEM Ha OCHOBE y4éTa OOIIMX MHTEPECOB M COTJIACOBAHWSI
no3unmii (00CYKIeHMs, OOMEH MHEHHUSIMHU, «MO3TOBBIE HITYPMBD», KOOPIMHAIIHSI
COBMECTHBIX JICWCTBUH, OMNpEIEICHHEe KpPUTEpUEB TI0 OICHKE KadecTBa
BBITTOJTHEHHOU pa0OThI U JpyTHE).

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE AeiiCTBHA:

YMEHHE CaMOCTOSITEIIPHO OIPEACNATh e JeATSIBHOCTH, IIAaHHPOBATh,
OCYIIECTBIIATh, KOHTPOJHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbosee d3(hPeKTUBHBIE CITOCOOBI pelIeHUs YICOHBIX U
MO3HABATEIBHBIX 3a7]a4, CaMOCTOSITEIbHO COCTABJATh WJIH KOPPEKTHPOBATH
NPE/UIOKCHHBIN aNTOpUTM JCHCTBHIA TPH BBITIOJHEHUH 3aJlaHUil C  y4ETOM
TIOJTy4YeHHs] HOBBIX 3HAHWUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHAX,
OILIEHWBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IEIH, YMEHUE
MCTIOJIh30BaTh M aHATM3UPOBATh KOHTEKCTHI, IPe/IaraeMble B YCIIOBUH 32/ IaHUN.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yJdbTaTOB [0 OCBOCHHIO 0053aTEIHHOTO
COJIEp)KaHusl, YCTAaHOBIEHHOTO JaHHOW (enepanbHOl paboueil mporpamMMmon,
BBIJICJISIFOT: OCBOSHHBIC OOYYAIOIIMMHUCS HaydHbIC 3HAHUS, YMEHHUS U CIOCOOBI



NedcTBHUM, crenuduueckue s TPEeAMETHOM 00sacTH  «XHUMHS», BHIBI
NEATEIBHOCTA 1O  TOJIYyYeHHIO HOBOTO  3HAHMS, €ro HHTEpHpeTaluH,
mpeoOpa3oBaHUIO U MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSIX.

K xoH1y oOydenus B 8 kijiacce mpeMeTHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMNXCS YMECHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMUYECKHI 3JIEMEHT, IMPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOHOPOAHAS ), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATEIIBHOCTb, CTEIEHb
OKHCJICHUS, XUMHYECKasl peakius, KiacCHupUKaIus peakiui: peakiuu
COCIMHECHUSA, PEAKIMH PAa3JIOKECHUS, PEaKIMH 3aMEIICHUs, PEeaKIuu
oOMeHa, 2K30- U PHJIOTEPMUUECKUE PEaKIuu, TeTUIOBOM d(pdeKT peakiumu,
SIpO aToMa, SJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTalb, PAJAUYC
aToMa, XMMHYECKasl CBsI3b, MOJIAPHAsT W HETMOJApHas KOBAJEHTHAs CBS3b,
MOHHAs CBS3b, MOH, KaTHUOH, aHMOH, PAacTBOP, MAaccoBas J0Js1 BEIIESCTBA
(TpolieHTHas! KOHIIEHTPAIIUS ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHH U
MPUMEHSTH 3TH MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALCHUI;

e HCIOJIB30BaTh XUMHYECKYH) CHMBOJHMKY JUISI COCTaBlieHUs (hopMyi
BEILIECTB U YPABHEHHUI XUMUUECKUX PEAKIINI;

e OIpENeNsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENIEHb  OKHCIIEHHMS  JJIEMEHTOB B  OWMHApHBIX  COCJIMHEHUSAX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACTIEHHOMY KJIAcCy COEIUHEHUU MO
dbopmynaMm, BHUJ XUMHYECKOW CBS3M (KOBaJeHTHAas W WOHHAs) B
HEOPraHWYECKUX COCIMHEHUSIX;

e packpeiBaTh cmbich Ilepuognueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHMMAHHUE TMEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX MoJiokeHUsi B Ilepuomnueckoi cucreme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHAa ABOTaApO;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyro d¢opmy Ilepuonudeckoit
CUCTEMBl XUMMYECKMX OJJIEMEHTOB: pa3jinyaTh TIOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «mnobdounas noarpynmna (b-rpymnma)», mMansie u
OoJIbIIIE TIEPHOJIbI, COOTHOCHUTh OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabmuie «llepuomuueckass cucTteMa XUMHUYeCKHX dyemeHtoB [[. U.
MenpeneeBay € YHUCIOBBIMU XapAaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sAlpa, 00IIee YMCIIO JIEKTPOHOB
U pacrpeieieHle UX 0 JIEKTPOHHBIM CJI0SIM);

e KJIaCCU(PUIIMPOBATh XMUMHUYECKHE AJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHYECKUE peakiuu (10 YUCIy W COCTaBY YYAaCTBYIOUIUX B pEaKIUU
BEIIECTB, 1O TEINIOBOMY 3 (eKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHUS XUMUYECKHUX TNPEBpAIICHUNA B
Pa3ITUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTENBHYIO MOJEKYJISIPHYIO H MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOrOo »JJeMeHTa 1o Qopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOHN pEeaKInu;

e TPUMEHATH OCHOBHBIE OMEPAIMU MBICTUTEIBHON EITEHHOCTH — aHaJIN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHCTeMaTH3aluio, KiIacCU(PHUKAIIUIO,
BBISIBJICHUE MPUYMHHO--CJIEICTBEHHBIX CBSI3€W — JJI U3Y4YE€HHUsS] CBOWCTB
BEIIECTB W XUMHUYECKHX pPEaKlUi, eCTeCTBEHHO-HAYYHbIE METOIbI
MO3HaHUS — HaOoJIeHne, H3MEpPEHUE, MOJEIUPOBAHUE, JKCIEPUMEHT
(peasIbHBI U MBICIICHHBIN );

e cCIeAOBaTh IMpaBWUJiaM  TOJb30BAaHMUS  XUMHUYECKOM  MOCyAOH U
nabopaTopHbIM 00OpYJOBaHHMEM, a TakKe TMpaBUiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSAMHU TIO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHHIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIECHUIO
pPacTBOPOB C OMNpeNeIEHHOW MacCOBOM J0Jel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh U TMPOBOAMTH  XHMHUUYECKHE  DKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB MIEJIIOUYEH M KUCIIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U JPYyTrue).

K xoniy oOyueHus B 9 kij1acce npeaIMeTHbIE Pe3yJbTaThl HA 6230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e pacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHH: XHMHUYECKHI
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl peakilus, XUMUYECKasi CBsA3b, TEIIOBOU dPeKT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, B3JIEKTPOJIUTUYECKAs AUCCOLMAIIMS, PEaKIUd HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOEe paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIe pEaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PpEaKIIUU,
OKHCIIUTEIIb, BOCCTAaHOBHTEIb, OKHCICHHWE HM  BOCCTAHOBJICHHUE,
ajutoTponus, aMmGpOTEePHOCTh, XUMHUYECKass CBI3b (KOBAJICHTHAs, MOHHAS,
METaJUTMYecKasi), KpUCTaJUIMYecKas pemeTka, KOPPO3Hs METAJLIOB,
CIJIaBbl, CKOPOCTb XHWMHYECKOW peakluu, NPeAeIbHO JIOMyCTUMas
koHueHTpauus 11K Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSATHH U
MPUMEHSTH 3TH MOHATHS MPU ONKMCAHUM BEIIECTB U UX MPEBPALCHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHHS (OopMys
BEILIECTB U YPABHEHHUI XUMUUYECKUX PEAKIIN;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpEeIeIEHHOMY KJIACCy COCIMHEHUH mo (opMmynnaMm, BHA XUMHUYECKOUH
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKas) B HEOPraHHMYeCKUX
COCIMHEHUAX, 3aps] MOHA M0 XUMHYECKOU (hopMmyle, XapakTep Cpelbl B
BOJIHBIX PacTBOpPAaX HEOPraHWYECKUX COCAMHEHMH, THUIl KPUCTAJUIMYECKOMN
PELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHUE: ONHUCHIBATH W XaPAKTEPU30BaTh
tabauyHyo Gopmy Ilepuoandeckoll CHCTEMBbI XUMHUYECKHUX JJIEMEHTOB:
pasnmuuaTh TOHSATHS «TJIaBHas moarpymnma (A-rpynma)y U «moOodHas
noarpynna (b-rpynma)», maiple U OOJBIIHME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOPhIE MMEIOTCS B TEPUOAMYECKON TabmuIe, ¢
YUCJIOBBIMM ~ XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, oOINee 4YHUCI0 JJIEKTPOHOB U
pacripefieyieHue HX 10 DJIGKTPOHHBIM CJ0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M WX COCIUHEHUU B
npeaenax MajiblX NMEepUOJI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HCOPraHWYECKHE BEIIeCTBa,
XUMHUYECKHE peakiuu (M0 YHUCIYy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEIECTB, MO TEIIOBOMY 3(PdeKTy, 1Mo M3MEHEHUIO CTETICHEH OKHUCIICHUS
XUMUYECKUX DJIEMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME U CHEIU(DUUCCKHE XUMHUYECKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPXKAasi OINHCAHUE
npuMepamMu MOJIEKYJSPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHMSI DJICKTPOJMTUYECKON JTUCCOIMALIMU  KHUCJIOT,
IEJI0YEH U COJICH, MOJIHBIC U COKPAIIEHHbIE YPAaBHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS peaklud, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHETHYECKON CBSI3U MEK/Ty BEIIeCTBAMH PAa3IMUHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOIO OajlaHCca ATUX PeaKInii;
POTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAlICHU B pPa3IMUHBIX
YCIIOBUSX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOrOo »dJeMeHTa 1o Qopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YpaBHEHUIO XUMUYECKOHN peaKInu;

coOnmoaTh  MpaBujia  MOJIb30BAaHUS  XMMHUYECKOW  TMOCYAOW |
nabopaTopHbIM  000pYylIOBaHHMEM, a TaKKe I[paBuja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSAMHU TIO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHHIO
ra3oo0pa3HbIX BEIIEeCTB (AaMMHUaKa M YIJIEKUCIIOro rasa);

OPOBOAUTh  PEAKUMH, MOATBEPKIAIONIME  KAayeCTBEHHBIM  COCTaB
pPa3TUYHBIX BELIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIukar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITH OCHOBHBIE OIEpaIlii MBICIUTEILHON AESTEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, OO0O0OIleHHe, CHUCTEMATU3allUI0, BbBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€M — Il M3y4YEHHsS] CBOMWCTB BEILECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJII0/IeHNe, M3MEpPEHUE, MOJCIMPOBAHUE, HKCIEPUMEHT (peasibHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ko
DJIEeKTPOHHbIE
Ne 4ecTB
HaumeHoBaHue pa3aesioB . (undposbie)
n/ ) JeITeJIbHOCTh YYUTEJISI C Y4€TOM BOCIIMTATEIbHOM
U TeM NPOrpaMMmbl o0pa3oBaTe/bHbIE
n 4acoB NPOrpaMMbl BOCIIMTAHUA
pecypcsl
Paznea 1. IlepBoHauyanbHble XMMHYECKHE TOHATHSA
Xumusi — BaykHast 00J71acTh - YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOIIEHUN MEXY YUUTEIEM
n €CTECTBO3HAHHUS U 5 U €ro Y4eHHKaMH, CIIOCOOCTBYIOIIMX TO3UTUBHOMY bubmmoreka [JOK
MIPAaKTHUYECKOU BOCIIPUSTHIO YYalTUMUCS TPeOOBaHMUM U IPOCHO yuuTens, https://m.edsoo.ru/7f41837¢c
JESITEIbHOCTH YEJIOBEKa IIPUBJIEYEHUIO UX BHUMAHHUS K 00CYX/1aeMOIl Ha ypoKe
nH(pOpMaIINY, aKTUBU3AIIUN MX TIO3HABATENILHON AEATEIbHOCTH;
12 BemtecTBa 1 XuMHu4eckue 15 - OOy IeHNE IKOJIBHUKOB COOIII0OIaTh HA YpPOKe bubmuorexa [JOK
peakuuu OOIIEeTTPUHATHIE HOPMBI TIOBE/ICHUS, ITPaBHJIa OOLICHHUS, https://m.edsoo.ru/7f41837¢
MPUHLIUTB Y9eOHON AUCIUTUIMHBI M CAMOOPTaHU3aIHNH;
Uroro no pazgeny 20

Paznen 2. Baxueiimme npeacraBuTein HeOp

FraHu4IYeCKHUX BCIIECCTB

OCHOBHBIE KJIACCHI

2/1 HEOPraHU4IeCKUX 11
COCTMHEHU N
B . K .

2 o3nyx. Kucnopon 6
IMousarue 06 oxcumax

/3 Bopopon.Ilonsarue o 2
KHCJIOTaX U COJISIX

24 Bopa. PactBopel. [lonsaTne 5

00 OCHOBaHUAX

- IPUBJICYEHNE BHUMAHUS ITKOJIFHUKOB K IIGHHOCTHOMY
acIIeKTy M3y4aeMbIX Ha YPOKax SIBJICHUHN, OpraHU3alus uxX
paboTHI C MOJydaeMOi Ha YpOKE COLMAIBHO 3HAUUMOI
nHpopManreil — THUIIMUPOBAHHE €€ 00CYKICHNS,
BBICKA3bIBAHUS YUAIIMMHCS CBOETO MHEHHS TIO €€ MOBOY,
BBIPA0OTKU CBOETO K HEl OTHOIIECHHS,

- HCTIOJIF30BaHME BOCTIUTATEIBHBIX BO3MOXKHOCTEH CO/IepKaHMUs
y4eOHOTO IpeIMEeTa Yepe3 JEMOHCTPAIHIO 00yJaOIUMCs
MIPUMEPOB OTBETCTBEHHOTO, TPAXKTAHCKOTO MOBEJICHHUS,

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

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

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

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




MIPOSIBJICHUS YEJIOBEKOJIIOOMS M I0OpOCEPAC€UHOCTH, Yepes
o100 MPOOIEMHBIX CUTYalUi 1t OOCYKJICHHS B KJIacCe;

Hroro no pazneny

30

Paznean 3. Ilepuoanueckuii 3akon u [lepunoanueckas cucrema xumuueckux 3jiemenToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumu4yeckas cBsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE pPeakmumn

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

- IPUBJICYCHHUEC BHUMAaHUs HIKOJIbHUKOB K HCHHOCTHOMY
ACIICKTY U3Yy4YaCMbIX Ha YpOKax S'IBJ'IGHI/II;'I, opraHusanusa ux

3/1 XUMHUYECKUX JJIEMEHTOB /. 7 paboTEHI C MOJTy4aeMoil Ha ypoKe COMAIbHO 3HAYUMOMN buomorexa LIOK
https://m.edsoo.ru/7f41837c
N. Mennene-ea. CTpoeHue nH(popManuel — HHUIUUPOBAHUE €€ 00CYKIeHUS,
aToma BBICKA3bIBAHUS YYAIIUMHKCS CBOETO MHEHHUSI 110 €€ TIOBO1Y,
BBIPAOOTKH CBOETO K HEW OTHOIICHHUS,
XuMHUecKasi CBA3b. - UCTIOJIb30BaHUE BOCITUTATEIHLHBIX BOBMOXKHOCTEHN COIepKAHUS
OKHCIIUTETHHO- y4e0HOTO MpeMeTa yepe3 IEMOHCTPAITUI0 00yJaroIUMCs Bu6mmorexa IIOK
312 BOCCTAaHOBUTEIbHEIEC 8 MIPUMEPOB OTBETCTBEHHOI'O, I'PAXXJAHCKOI'0 ITIOBEICHU, https://m.edsoo.ru/7f41837¢c
peakuu MIPOSIBJICHUS YEJIOBEKOJIIOOMS M I0OpOCEPAC€UHOCTH, Yepes
mo100p MPOOJIEMHBIX CUTYAIUH /711 0OCYXICHHS B KJ1acce.
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PezepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KUIIACC

Ko
DJIEeKTPOHHbIE
4ecTB
Ne HaumeHoBaHue pa3ae/ioB . (undposbie)
0 JesTeIbHOCTDb YYUTEJIS C Y4€TOM BOCIIUTATEIbHOM
/| ¥ TeM NPOrpamMMmsbl o0pa3oBaTe/bHbIE
4acoB NPOrpaMMbl BOCIMTAHHSA
pecypchl

Pa3nea 1. BemecTBo U XuMH4YecKkHe peakuuu
IoBTOpenue u yriayonenne - YCTAHOBJICHUE JOBEPUTEIIBHBIX OTHOIIEHUH MEKIY YUUTEIIEM Bu6mmorexa [IOK

1/1 3HaHUN OCHOBHBIX Pa3/IesIOB 5 U er HUKAMHU. CII

TB UX O3
P €T0 YIeHHKAMH, CTIOCOOCTBYIOM OSHTHBHOMY https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca BOCTIPUATHIO yJallUMUCS TpeOOBaHUN U TPOCHO yUUTEIIs,

12 OcHOBHBIE 3aKOHOMEPHOCTH 4 MIPUBJICYCHUIO UX BHUMAHUS K OOCY)K/1aeéMO Ha ypOKe bubmmoreka [JOK
XUMUYECKUX PEAKLUN nH(pOpMAaINY, aKTUBU3ALIMY HX TTO3HABATEIHHOMN esTenbHOCTH; |  https://m.edsoo.ru/7f41a636
DNEKTPOTUTHYECKAS - MOOYX/IeHUE IKOJIBHUKOB COOJIOAATh Ha YPOKE

6 6 bubmuoreka [JOK
1/3 JUCCONMAINS. XUMUUECKUE 8 OOLIENPUHATHIE HOPMBI IOBEJCHMSI, ITpaBUiIa OOLICHMS, bttoe:/omod 76
o ttps://m.edsoo.ru/7f41a636
PEaKIHH B PacTBOPax MIPUHIMIBI Y4eOHOM IUCHUIUIMHBI U CAaMOOPIraHU3alINY; 2
Hroro no pazneny 17

Pa3nen 2. Hemeranibl 1 UX coeIMHEHHS
OObuwast XxapaKTeprcTuKa - IIPUBJICYEHUE BHUMAHUS IKOJIBHUKOB K IIEHHOCTHOMY Bu6mmorexa [IOK

2/1 XUMHUYECKUX DIIEMEHTOB 4 i

MEKTY U MBIX H Kax SIBIICHUM
ACIICKTy u3ydac a Ypokax ABJICHIM, OpraHu3allid ux https://m.edsoo.ru/7f41a636
VIIA-rpynmsL. 'anorenst paboTHI ¢ IOTy4aeMOi Ha YPOKE CONMATBHO 3HAYNMOMN
OOmast xapakTepuCcTUKa uHpopManrei — THULIIMUPOBAHHUE €€ 00CyXKIeHUS,

2 XUMHUYECKUX 3JIEMEHTOB 6 BBICKa3bIBaHUS yUaIllUMHUCS CBOETO MHEHMS 110 €€ TOBOLY, bubmmorexa [IOK
VIA-rpynmel. Cepa u e€ BBIPAOOTKHU CBOETO K HEW OTHOIIICHUS; https://m.edsoo.ru/7f41a636
COCIMHECHUS - UCIOJIB30BaHUE BOCIIUTATENIBHBIX BO3MOKHOCTEU COAEPIKAHUS

2/3 OO01mas XxapakTeprucTuKa 7 Y4eGHOTO IPEeMeTa Yepe3 IeMOHCTPALNIO 00yIarOIHMCsE bubmmoreka [JOK




XUMUYECKHUX 3JICMEHTOB
VA-rpymmsl. A3ot, hocdop
U UX COCMHEHUS

OOmast xapakTepuCcTUKa

MPUMEPOB OTBETCTBEHHOTO, TPAYKIAHCKOTO TTOBEICHUS,
MIPOSIBJICHUS YEJIOBEKOJIIOOUS M TOOPOCEPICUHOCTH, Yepe3
o100 MPOOIEMHBIX CHUTYalUH JJIs1 OOCYKJICHHUS B KJlacce;
- IPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX OPM pabOTHI
YUAIIUXCS: UHTEIUIEKTYabHBIX UTP, CTUMYTHPYIOIIUX

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

2/4 XUMHUUYECKUX DJIIEMEHTOB ] ITO3HABATCIIbHYIO MOTHUBAIUIO IMKOJIBHUKOB, Z[HCKyCCPIﬁ; BuonuoTeka ]_[OK
IVA-rpynnel. Yraepon u - UHULIMMPOBAHUE U MOJIEPKKA HUCCIIEI0BATEIbCKOMN https://m.edsoo.ru/7f41a636
KPEMHHUI M X COEAUHEHHS JESITEIbHOCTH LIKOJIBHUKOB B paMKax peajln3allii UMU

WHJIMBUIYAJIbHBIX U TPYNIOBBIX UCCIIEI0BATEILCKUX MTPOEKTOB;

Uroro no pazaeny 25

Pa3nen 3. MeTa/uibl M X COeIMHEHUSI

31 Oiie CBOHCTBA METATIOR 4 - IPUBJICYEHNE BHUMAHUS IIKOJIbHUKOB K IIEHHOCTHOMY bubmmorexa [IOK

aCTIeKTy M3Y4YaeMBbIX Ha yPOKaX SIBIICHUH, OpraHu3aIis HX https://m.edsoo.ru/7f41a636
paboTHI C MOJTy4aeMOi Ha YpOKe COLUATBEHO 3HAYUMOM
uHpopManrei — THULIIMUPOBAHHUE €€ 00CyXKIeHUS,
BBICKA3bIBAHUS yHaIllUMUCS CBOETO MHEHMS T10 €€ IT0BOY,
BBIPAOOTKU CBOETO K HEW OTHOIICHHUS;
- HCTIOJIb30BaHKNE BOCIIUTATEIbHBIX BO3MOKHOCTEN COJIEPIKAHUS

3 Baxkneiime Metauibl U UX 16 y4e0HOTO MpeaAMeTa Yepe3 TEMOHCTPAIHIO 00YIaFOIIHMCS bubGimoreka IIOK

COEIMHEHUS MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TTOBEACHUS, https://m.edsoo.ru/7f41a636
MIPOSIBJICHUS YEJIOBEKOJIIOOUS M TOOPOCEPICUHOCTH, Yepe3
mo100p MPOOIEMHBIX CUTYalUi 17151 0OCY>KICHHUS B Kiacce;
- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX OPM pabOTHI
YYAIUXCS: UHTEIVICKTYAJIbHBIX UTP, CTUMYIUPYIOIINX
[I03HABATEIbHYI0 MOTHBALIMIO IIKOJIBHUKOB; TUCKYCCHUH.
Uroro no pazaeny 20




Pasnen 4. Xumus n okpy»kamomnas cpeaa

mi BemiectBa u matepuarnsl B 3 bubmuoreka [JOK
’KU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
p 3 bubmuoreka [JOK
C3CPBHOC Bpems https://m.edsoo.ru/7f41a636
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