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1.Conepxxanmne y4eOHOro nmpeamera.

8 KJjacc,

ITepBoHava/bHBIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posb Xxumuu B KU3HMU 4esioBeka. Tena u BemiecTtBa. Dusznueckue CBOMCTBA
BellecTB. ArperaTHoe cocTosiHue BeulecTB. [loHATHE 0 MeTOnaX MO3HAHUSA B XMMHUU. XUMHUS B
cucreMme Hayk. Uuctole BemecTBa U cMecu. CriocoObl pa3esieHus: CMECEH.

ATOMBI U MOJEKYJbl. XUMHUYECKUE IEMEHTHl. CUMBOJIBI XUMHUYECKUX 3JIeMeHTOB. [IpocThie u
CJIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHUE.

Xumnueckass (opmyia. BaleHTHOCTP aTOMOB XHMMHYECKUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BewecTB. OTHocuTenbHass aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XUMUYECKOT'0 3JIEMEHTA B COEJMHEHUU.

OuU3nYecKUe U XUMUYECKUE SIBJICHUS. XUMHUUECKasl Peakus U €€ NPU3HAKU. 3aKOH COXPaHEHUS
Macchl BelecTB. XuMuueckue ypaBHeHus. Kimaccupukanus XuMHUecKuX peakiuui (CoeAnHeHus,
pasioKeHus, 3aMelIeHusl, OOMeHa).

XUMHUECKUI HKCHEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYIOH, ¢ IpaBUJIaMH pabOThl B
nabopatopun u mnpuéMamMu oOpamieHuss ¢ Ja0OpaTOpPHBIM O0OpPYAOBAaHUEM; H3y4YCHHE U
onucaHue (pU3MYECKUX CBOMCTB 00pa3l0B HEOPraHUUYECKUX BELIECTB; HAOMI0JeHUE (PU3NUECKUX
(maBieHue BOCKa, TassHUE JIbJIa, PACTUPAHKUE caxapa B CTYIKE, KATICHUE U KOHJICHCAIHS BOJIbI)
U XUMHYECKUX (TOpeHHe CBeuH, NMPOKATUBAaHME MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBHE Meja ¢
KHUCJIOTOW) SIBIICHH, HAOIIOJICHHE U ONHCAHUE MPHU3HAKOB MPOTEKAHHUS XUMHYECKUX PEaKIIUA
(pa3noxeHue caxapa, B3aUMOJEWCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pas3iioKeHHe
ruapokcuaa meau(ll) npu HarpeBanuu, B3aumojeicTBUE xene3a ¢ pactBopoM coiu meau(ll));
U3yueHHue crocoOoB pasfeneHust cMecei (C MOMOIIbI0 MarHUTa, (PUIbTPOBAHUE, BHIIAPUBAHUE,
TUCTUIUISIMS, XpoMaTorpadus), MpOBEeIEeHHE OYMCTKH ITOBAPEHHON COJIM; HAONIONEHHE |
ONHMCaHHWE pe3yJbTATOB IPOBEIEHUS OIbITA, WIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacCChl;
CO3/1aHHE MOJIeIe MOJIEKYJ (ILIapOCTEPIKHEBBIX ).

Baneiimue npeacraBuTe M HEOPraHMYECKUX BEILECTB

Bo3nyx - cmech razoB. CocrtaB Bo3ayxa. Kucmopony — 53I€MEHT M NpOCTOE BEILECTBO.
Haxoxxaenue kucioposia B mpupoje, Gpu3ndeckue 1 XMMUYeCKUe CBOMCTBA (peakui rOpeHus).
Oxcupnpl. Ilpumenenue xucnopoga. CrocoObl MOdydeHHMs] KHUCIIOpoAa B Jadoparopuu |
npoMbliieHHOCTH. KpyroBopoT kuciaopoga B mpupojae. O30H — ajuloTpornHas MoauduKanus
KHCIIOpOJa.

TennoBoil 3¢h¢exT XUMHUECKOW peakUud, TEPMOXUMHUYECKHE YpaBHEHHs, 0JK30- U
SHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/AyXa, YCHJIEHUE
MapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — snemeHT 1 npocrtoe BeecTBo. HaxoxaeHue Bogopoaa B npupoje, pusndeckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0bI omydeHus. KucinoTel u conu.

KonnyectBo BemiectBa. Monb. MonsipHass Macca. 3akoH ABoraapo. MossipHblii 00bEM ra3oB.
Pac4€rbl M0 XMMHUYECKUM YPaBHEHHUSIM.

®usnueckue CcBoMcTBa BOABl. Boma kak pacrBoputrens. PactBopel. HacelmenHbeie u
HEHaCBILICHHBIE pacTBOpbl. PacTBopuMocTh BewiecTB B Boje.MaccoBas H0js BelECTBa B
pactBope. XUMHYECKHE CBOMCTBAa BOJAbl. OCHOBaHMA. PoiIb pacTBOPOB B MPUPOJAE U B JKU3HHU
yenoBeka. KpyroBopoT Boasl B IpHpoje. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanuss Heopranmyeckux coeamHeHuid. Oxcunapl.  Krnaccupukamuss — OKCHAOB:
cosieoOpasyrotire (OCHOBHBIE, KUCTOTHBIC, aM(oTepHbIe) U HeconeoOpasyromue. Homenkiarypa
OKCHJIOB (MEeXIyHapoJgHas M TpUBHaIbHAsA). DU3MUECKHE U XUMHUYECKHE CBOWCTBA OKCHJIOB.
[Tonydyenue okcHIoB.

OcHoBanust. Knaccupukanusts OCHOBaHMH: IIENOYM M HEPAaCTBOPUMBIE  OCHOBaHUS.
Homenknarypa ocHoBaHui (MeXIOyHapoaHas M TpuBUanbHas). dusmueckne M XUMHUYECKHE
cBOMCTBa OCHOBaHUU. [lomydyeHre ocCHOBaHMIA.



Kucnotsl. Knaccudukamus kucnor. Homenknatypa KuciaoT (MeXIyHapoJIHas U TpUBHAIbHAs).
OuU3NYeCKUe U XUMHUUYECKUE CBOWCTBAa KUCHOT. Pan aktuBHocTM MetaymmoB H. H. bekerosa.
[Tonydyenue Kucior.

Comu. Homenknarypa coneld (MEeXIyHapoaHass W TpUBHaIbHas1). DU3MYECKHE U XUMHUYECCKHE
cBoiicTBa coseil. [Tonyuenue coineil.

['eneTnyeckast CBA3b MEXKAY KJIACCaMU HEOPTraHUYECKUX COCTUHEHU.

XUMUYECKUI HKCIIEPUMEHT: KaueCTBEHHOE OIpE/AeNICHUE COJEp>KaHUsl KHUCIOpOAa B BO3IYXE;
MOJIy4eHHEe, COOMpaHHWe, pACIO3HABAHWE W W3yYEeHUE CBOWCTB KHUCIOPOJa; HaOI0IeHUE
B3aMMO/ICICTBUS BEIIECTB C KUCIOPOJAOM U YCIOBHUSI BOZHUKHOBEHUS U MPEKpaIeHHs] TOPEHUs
(moxapa); oO3HaKOMJICHHE C oOOpa3llaMd OKCHIOB W OIUCAaHWE WX CBOWCTB; TIOJy4YCHHE,
coOupaHue, pacrno3HaBaHUE W M3y4YEHHE CBOICTB BOJOpoJa (TOpeHHEe); B3aUMOJCHCTBUE
Bogopoga ¢ okcuaom menu(ll) (Bo3MOXKHO HCIONB30BaHWE BHUACOMATEPUAIOB); HAOIOJICHUE
00pa31oB BEIIECTB KOJUYECTBOM | MOJIb; HCCIeI0BaHUE OCOOCHHOCTEH pacTBOPEHUS BEIECTB C
pa3IMYHON PACTBOPUMOCTBIO; IMPUTOTOBIEHUE PACTBOPOB C OMNPEACIIEHHOM MACCOBOM JOJIEH
pacTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBUE BOABI C MeTalaMd (HaTpUeM U KallbLIieM)
(BO3MOHO HMCIOJIb30BAaHUE BHJIEOMATEPHAIIOB); OINPEACIICHUE PAaCTBOPOB KHUCIOT U IIEI0UYEeH ¢
MOMOUIBI0 HMHAWKATOPOB; UCCIIEJOBaHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX
KJIACCOB; HAOJIOJICHUE WM3MEHEHUSI OKPACKU HWHIMKATOPOB B PACTBOPAX KHCIOT W WICIIOYEH;
u3ydyeHue B3aumopeiictBus okcuga Memu(ll) ¢ pacTtBopom cepHOW KHCIOTBHI, KHUCIOT C
MeTaJUIaMH, PEaKIUi HEeUTpaIu3aluu; TOJyYeHHEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE
OJIHOTO MeTajula JAPYTUM M3 PACTBOPA COJIM; PEIIEHHE SKCIEPUMEHTANIBHBIX 3a/1ad [0 TeMe
«BaxxHel1e Ki1accbl HEOPraHUYECKUX COSAMHEHUIY.

Ilepuoanueckuit 3axkoH u Ilepuoamyeckasi cucrema xumudyeckux djementos /[, H.
MenpeneeBa. Ctpoenne aToMOB. XUMHU4eCKas ¢BfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBple MOMBITKH KIACCH(PUKAIUU XUMHUYECKHX 3JIeMEHTOB. [loHSATHE O rpymmax CXOAHBIX
AJIEMEHTOB (IIEJOYHbIE U IIEIOYHO3EMENbHbIE METalIbl, TallOTeHbl, WHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(OTEpHbIE OKCUABI U TUAPOKCU/IBL.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xuMmuueckux snemeHToB J[. 1. Mennaeneesa.
Koporkonepuoanast u jgnuHHonepuoanas ¢opmbl Ilepuoanueckoit cucTeMbl XMMHYECKUX
anemenToB JI. . Menneneesa. Ilepuoas! u rpynibsl. @U3HUECKUN CMBICI NOPSIKOBOIO HOMEPA,
HOMEPOB MEPUOJA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB atoMHbIX sfep. M3orombl. OnekTpoHbl. CTpO€HHE 3IIEKTPOHHBIX
obosiouek aromoB mepBeiXx 20 xmMmuuyeckux dieMeHToB [lepmommdeckoit cucremsr J[. .
MengeneeBa. XapakTepucTUKa XMMUYECKOT0O 3JIEMEHTA 110 €r0 IOJI0KEHUI0 B [lepuoandeckoit
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aTOMOB XHMHUYECKHMX JJIEMEHTOB, METAJUIMUECKUX U
HEMETAJIIMYECKUX CBOMCTB IO rpynmnam M nepuogaMm. 3HaueHue [lepumoamdeckoro 3akoHa u
[Iepnonnueckoil CUCTEMBl XMMHYECKMX DJIEMEHTOB JUIsl pa3BUTHS Hayku M npaktuku. 1. M.
MeHeneeB — y4€HBIN U IPaXKIaHUH.

Xumunyeckas cBa3b. KoBaneHTHas (IoyispHast U HEMOJIAPHAs) CBS3b. DJIEKTPOOTPHULIATENHHOCTh
XUMUYECKUX JIEMEHTOB. FIOHHasA CBA3b.

Crenenp oxucnenus. OKHCINTEIbHO-BOCCTAHOBUTENBbHBIE peaknuu. [Iponeccel OkuCIeHHs U
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN OKCIEPUMEHT: H3ydyeHHe oOpa3loB BEUIECTB METAIJIOB M HEMETAJIOB;
B3aUMOJICMCTBUE THIPOKCUIA [IUHKA C PACTBOPAMU KHUCIIOT M ILIEJIOYEH; MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pas3ioXeHus, COeIMHEHN ).

MexnpeamerHblie CBA3H

Peanuzanus MEXNpEeAMETHBIX CBA3EH NPU MU3YyYEHUU XMMHUU B 8 KIIacCe OCYLIECTBIIAETCS Yepe3
UCIOJb30BAaHUE KaK OOIIUMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK W TMOHATUH, SBISIOLIUXCS
CUCTCMHBIMHU IJId OTACIIBHBIX IPECAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKIJIA.



OOmre ecTecTBEeHHO-HAYYHBIC TMOHSATHS: HAydHBIA (DakT, THIIOTE3a, TEOpHs, 3aKOH, aHaJM3,
CUHTE3, KIacCU(pUKaIUs, MEePUOJUIHOCTh, HAOIIOJCHNE, OSKCIEPUMEHT, MOJICITHUPOBAHUE,
W3MEpEHHUE, MOJICIb, SIBJICHUE.

®dwusnka: Martepusi, aroM, OJEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIWA, H30TOIIbI,
pPalMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUYCCKHI 3apsj, BEIIECTBO, TEIO, O0BEM, arperaTHOe
COCTOSIHME BEIECTBA, ra3, (PU3NYCCKUE BEIUYHMHBI, CIUHUIBI U3MEPECHHS, KOCMOC, TUIAHETHI,
3BE361, CoHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIC TOPOIbBI, IMOJIE3HBIC HCKOIACMBIC,
TOTLIMBO, BOJTHBIC PECYPCHI.

9 kJace

BemecTBo M XUMHYECKasi peaKkIus

[Tepuonuueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemeHToB [[. M. Menneneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX
TPEX NEPUOJIOB, KaJIMs, KaJbLUs U UX COCTUHEHUI B COOTBETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B
[Iepnonnueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemecTBa: BUAbl XUMUYECKON CBSI3U. THIIBI KPUCTAIUNIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTALUINYECKON PEIIETKU U BUJA XUMHUYECKON CBSI3U.
Knaccudukanusa 1 HoOMEHKIaTypa HEOPraHUYECKUX BEUIECTB (MEXKIyHApOIHAS U TPUBUAIbHAS).
XHAMHMYECKHE CBOWMCTBA BEIIECTB, OTHOCSAIIMXCA K PA3JIMYHBIM KJACCaM HEOPraHUYECKUX
COEIMHEHM, TEHETUYECKas CBSI3b HEOPTAHMUECKUX BEIIECTB.

Knaccudpukanys XMMUYECKMX peakUMid MO pa3iuyHbIM IpHU3HaKaM (IO YUCIy U COCTaBy
YYaCTBYIOIIMX B pPEaKIUU BEIIECTB, IO TEIIoBoMY 3(¢eKTy, MO H3MEHEHHUIO CTereHel
OKHUCJIEHHS XMMUYECKUX 3JIEMEHTOB, IO OOpPAaTHMOCTH, IO YYAacCTHUIO Karaiau3aTopa). JK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUUYECKUE YPABHEHUSI.

[lonatne o ckopocTH XHMHUYEeCKOH peakuuu. lloHsTHE 00 O00paTMMBIX ¥ HEOOpATHMBIX
XUMUYECKUX peakiusax. l[IoHsATHE O TOMOreHHbIX M TeTepOreHHBIX peakuusx. IloHstue o
XUMHUYECKOM paBHOBeCHH. DaKTOpBI, BIUAKIOIIME HA CKOPOCTh XUMHUYECKOM peakuuu U
IIOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  DJIEKTPOHHBIM  OalaHC  OKHCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBIE€HUE YpPAaBHEHUN OKHUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaxkuuii ¢ UCIONIb30BaHUEM METO/1a SJIEKTPOHHOT0 OajaHca.

Teopust HSNEKTPONUTUYECKON AMCCOLMALMHU. OJEKTPOIUTBI M HE- DJIEKTPOJauThl. KaTHOHBI,
aHUOHBL. MexaHu3M JUCCOLMAIMM BEIIECTB C Pa3jJW4YHbIMM BHJAMHM XWMHYECKOW CBS3H.
Crenenp auccounanu. CuibHbIe U ca0ble AIEKTPOIUTHI.

Peakuuu wmoHHOro oOMmeHa. YcClIOBUSI NPOTEKAaHUS peakUuMil HOHHOTO OOMEHa, MOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBA KUCIIOT, OCHOBaHUI M COJIEW B CBETE
MpeCTaBlIeHU 00 3IEKTPOIUTUYECKON auccouuanuu. KauecTBeHHbIE peaklUyd HAa HOHBIL.
[TonsTHE O THIpONIHU3E CONEN.

XUMUYECKUN  SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEIAMH KPUCTAUIMYECKUX  PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalsIoB (rpadura U aiMasa), CIIOKHBIX BELIECTB
(xJmopuaa HaTpusl); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT
BO3ICUCTBUS Pa3UYHbIX (PAKTOPOB; MCCIIEAOBAHUE JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB,
mpouecca  JUCCOLMAIMM  KHUCIOT, MIeJoued M cojedl  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHAJIOB); MPOBEIECHUE OMNBITOB, WILIIOCTPUPYIOIUX MPHU3HAKH MPOTEKAHHs peakiui
MOHHOTO oOOMeHa (oOpa3oBaHHWE OcCaaKa, BBIJCIICHHE Ta3a, 0Opa30oBaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX peakUuil (FOpeHHe, peaklnuu
pa3joKeHusi, COEIUHEHMs); paclo3HaBaHUE HEOPraHMYECKUX BEIIECTB C  IOMOILBIO
KAueCTBEHHBIX PEAKLIMH HA MOHBI; PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/au.

Hemeranibl U X coeUHEHUS
OOmias xapakTepucTUka rajoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBbIE CTEIEHU
okucneHus. CtpoeHue u (pu3nYecKre CBOWCTBA MPOCTHIX BEIIECTB — TajlOTeHOB. XUMUYECKHE



CBOMCTBa Ha mpuMepe XJopa (B3aUMOACWCTBHE C METaUlaM{, HEMETaJlaMH, IIeJI0YaMHu).
XnopoBogopoa. CossiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHHue, puMeHeHue. JlelicTBue
XJIOpa U XJOpPOBOJOPOJa HAa OPraHW3M 4YeloBeKa. BaxkHeWline XJIopuapl U UX HaXOXKICHUE
B IIPUPOJIE.

OOmast xapaktepuctuka 2yeMeHTOB  VIA-rpynmbl.  OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIICHHUS.

Crpoenue u (uznuecKkrue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEphbl. AJUIOTPOIHbBIE
Moau(HUKAIMM KHUCTIOpoJa U cepbl. XWMHUYECKHE CBOMcTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
¢busnueckrue U xuMudeckue cBorictBa. OKCUIBI Cepbl KaK MPEICTaBUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnast xuciiora, (U3MUECKME U XMMHUYECKHE CBOMCTBa (OOIIME Kak MpEACTaBUTENS Kiacca
KHCIIOT M crnenuduueckue). XUMUYECKUE PEaKIUH, JIekKAllhue B OCHOBE IPOMBIIUICHHOTO
criocoba mosrydeHus: cepHod KucioThl. [Ipumenenue. Coi CEpHON KHUCIIOTHI, KadeCTBEHHAS
peakuus Ha cyibdaT-uoH. Haxoxzaenue cepbl U €€ COeAMHEHUN B MpupoAe. XUMHUECKOe
3arpsiI3HEHUE OKpYXKAloIleW Cpelbl COEAMHEHUSIMM Ccepbl (KUCIOTHBIE N0KIHU, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEeI0TBPALICHUS.

OO0mmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTENIEHU OKUCIICHMUSL.

A30T, pacnpocTpaHeHue B MpUpoAe, GU3ndeckue U XuMuueckue cporictea. KpyroBopot azora B
npupojae. AMMHAK, ero (pU3nuecKue U XMMUYECKUE CBOMCTBA, NoJyuyeHue u npumenenue. Conu
aMMOHHUS, UX (PU3MUECKHe U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBI aMMOHHMS. A30THasl KHCJIOTA, €€ MOJydeHHe, PU3NUeCKre 1 XUMHYECKUe CBOMCTBa (001ue
KaK TpeICTaBUTeNsl Kiacca KUCIOT U crnenuduueckue). Mcmoab3oBaHue HUTPATOB M COJEH
aMMOHHSI B KaueCTBE MHUHEPAIBHBIX yHOOpeHHH. XUMHUECKOE 3arps3HEHHE OKpYKarolen
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arpA3HEHHE BO3IyXa, IOYBBI U BOJOEMOB).
docdop, ammorpomnrbie MogupuKanuu hocdopa, GU3NIECKUe U XUMHIECKHE CBOMCTBA. OKCHIT
dbochopa(V) u dochopnas kucinora, ¢uanyeckue M XUMHUUYECKHUE CBOMCTBA, MOJIyYCHHE.
Hcnonp3oBanne GochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUH.

O6mass xapakrepuctuka d1eMeHTOB I[VA-rpynnbel. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

VYrnepon, amgoTponHble MOIU(UKAINKM, pPacHpoCcTpaHeHHWe B Tpupoje, (Gu3HUecKue Hu
XUMHUecKue cBoiicTBa. Ancopouus. Kpyrosopor yrinepoga B npupoze. OKcuabl yriaepoaa, ux
¢u3nueckue M XUMHUYECKHE CBOWCTBA, [JIEHCTBME Ha JKUBBIE OPraHU3MBI, TOJIY4YECHUE
U TIpUMEHEHUe. DKOJIOTMUECKHE MpoOsieMbl, CBs3aHHbIe ¢ okcuaoM yriepona(lV); rumoresa
r7100ambHOTO MOTEIUICHUsT KJIMMaTa; MapHUKOBBIN 3 deKkT. YronbHas KUCIOTa U €€ CONU, HX
(dbu3MYecKne U XMMHYECKUE CBOMCTBA, MOJyuYeHHE U TpuMeHeHue. KauecTBeHHasl peakius Ha
kapOoHaT-uoHbl. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH H
CEJIbCKOM XO3SIICTBE.

[lepBoHayasbHbIE MOHATHS 00 OpPraHUYECKHUX BEIIECTBAaX KaK O COSAMHEHMSX yriepoja (MeTaH,
9TaH, STHJIEH, alleTUJIEeH, ATaHOJ], TJIMLIEPHUH, yYKCycHas Kuciora). X coctaB M XMMHUYECKOE
ctpoenue. [ToHsATHE O OMOTOTHYECKH BAKHBIX BEIIECTBAX: JKHUpaX, Oelkax, yrieBojax — U UX
poiuM B JKM3HM ueloBeKa. MarepualbHOE €AMHCTBO OpPraHMYEeCKUX W HEOPraHMYeCKHUX
COCIMHEHUM.

Kpemuuii, ero ¢usnueckue u XuMu4eckue CBOMCTBA, MoydeHue U npumeHeHue. CoennHeHus
KpemHusi B ipupone. Obume npeacrapnenus o6 okcuae kpeMuusa(IV) u KpeMHHEBOM KHCIOTE.
CunukaTel, WX WCHOJb30BaHWE B OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH. BaxkHeimme
CTpOUTENbHbIE MaTepualbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. I[Ipobmemsl
0€3011acHOT0 UCIOIb30BAHMS CTPOUTEIBHBIX MATEPHAIIOB B IIOBCETHEBHOM KU3HHU.

XUMHUYECKUH IKCTIEPUMEHT: H3ydeHHe 00pa3ll0oB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJSHOM
KHCJIOTHI; TIPOBE/ICHNE KaUeCTBEHHBIX PEAKIIUN Ha XJIOPUA-MOHBI U HAOJIIOICHUE MPU3HAKOB HUX
MIPOTEKAHHUS; OIBITHI, OTpaXkarolue (U3MUECKUe W XHUMHUYECKHE CBOWMCTBAa TaJOTe€HOB U HUX
COETUHEHUI (BO3MOXHO HCIOJIb30BAHHWE BHUJEOMATEPHANIOB); O3HAKOMIJIEHHE C 00pa3namu
XJIOpU/I0B (TaJIOTeHUI0B); O3HAKOMIJIEHHE C O0paslaMH cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO
WCIIOIB30BaHUE BHJICOMATEpPHAIOB); HAOIIOJEHHWE TIpollecca OOYIIMBaHUS caxapa Ioj
JNEUCTBUEM  KOHILEHTPUPOBAHHOM CEPHOM  KUCIOTHI; M3y4YE€HHE XUMHUUYECKHX CBOMCTB
pa30aBiIeHHON CEpHOM KUCIOTHI, MPOBEJCHNE KAaUYECTBEHHOW peaKIUu Ha Cylb(aT-uoH U



HaOJIOZICHNE TpU3HaKa e€ TPOTEKaHWs; O3HAKOMJICHHE ¢ (M3WYSCKHMMH CBOMCTBaMHU a30Ta,
dbochopa u ux coenuHEeHUH (BO3MOXKHO UCIOJIB30BAaHUE BHEOMATEPHAIIOB), O0OpaszaMu
a30THBIX M (OochHOpHBIX YAOOpEeHHH; MOJIydeHHue, COOMpaHHE, pPACIO3HABAaHHWE M HW3YYCHHE
CBOWCTB aMMHaKa; MPOBEJCHHE KAaUEeCTBEHHBIX PEaKUWi Ha MOH aMMOHHA U (ocdar-uoH u
M3yUYeHHE MPHU3HAKOB MX MPOTEKaHUs, B3aMMO/ICHCTBHE KOHIICHTPUPOBAHHOW a30THOW KUCIIOTHI
C MeJbI0 (BO3MOYKHO UCIIOJIB30BaHUE BHUJICOMATEPUAIIOB); U3yUYECHUE MOJIEINEH KPUCTALTHICCKIX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIIGHUE € MTPOIECCOM aJICOPOIIMU PACTBOPEHHBIX
BEIIECTB AaKTHUBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM TPOTHMBOTA3a; MOJY4YEHHE, COOMpaHue,
pacro3HaBaHUe W U3YYCHUE CBOWCTB YIIIEKUCIIOTO T'a3a; MPOBEICHUE KaYeCTBCHHBIX PEaKIMi Ha
Kap6OHaT- U CHWJIIMKAT-UOHbI W HU3YYCHHC IIPU3HAKOB HX I[POTCKAHUA; O3HAKOMJICHUC C
MPOAYKIIUEH CHITMKATHOW MPOMBIIIICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
«BaxxHeiie HeMeTaTbl U UX COCITUHCHHSY.

MeTa/iibl M UX COCAUHECHUSA

OO0mas xapakTepucTUKa XUMHUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBAHHMM UX IMOJIOKECHUS B
Ilepuonnueckoin cucreme xumudeckux vieMeHToB JI. M. MeHneneeBa U CTpOCHUS aTOMOB.
Crpoenue meramioB. MerauMueckass CBA3b M METaJUIMYECKas KPUCTAJUIMYECKas pElIETKa.
DNEeKTPOXUMHUYECKUN Pl HampsokeHUM MetauioB. dusmyeckne W XUMHYECKHE CBOMCTBA
MeTtaiioB. O0mue crnocoOsl Mony4eHus MetamioB. [loHaTue o KOppo3un MeTaioB, OCHOBHbBIE
CIoco0Bl 3alMTHI WX OT Koppo3uu. CraBsl (CTayib, YyryH, AIOPATIOMHHHN, OpoH3a) M HX
MIPUMEHEHUE B OBITY U IIPOMBIIIIEHHOCTH.

[[lenounble MeTaibl: nonokeHue B Ilepuoandeckor cucrteMe XMMHYECKHX 3neMeHToB /I, .
MeHneneeBa; CTpOCHHE HMX aTOMOB; HaXOXAeHHE B mpupojae. Pusnueckue M XUMHUECKUE
CBOICTBa (Ha mpumepe HaTpus U Kayusi). OKCUIBI U THAPOKCHUJIBI HATpHs U Kanus. [I[pumenenue
LIEJIOYHBIX METAJUIOB U UX COCAMHEHUI.

[[lenoyHO3eMENBHBIE METAUIBI MarHUd M KalbLMi: nojoxeHue B llepuoanueckoil cucreme
xuMuyeckux snemeHToB [[. WM. MenneneeBa; CTpoeHHE MX aTOMOB; HaXOXKIEHUE B IPUPOJIE.
DuU3NYECKUE U XMMHUYECKHE CBOMCTBA MAarHus W KajbliMs. BaxHedline COeIUHEHUS KaJbLUS
(okcun, rugpokcun, conn). JKECTKOCTh BOJABI U CIIOCOOBI €€ YCTpaHEeHHUS.

AmomuHuil: mnonoxxeHue B Ilepuonnueckoi cucrteme XMMHYecKux oanemeHTtoB J[. WM.
MenzeneeBa; CTpOCHHE aTOMa; HaxoXKJAeHue B npupoje. Ousnueckue U XUMUYECKUE CBOMCTBA
aTrOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA ATTFOMUHUSI.

Kenezo: nonoxenue B Ilepunonnueckoi cucreme xumuueckux sneMmeHtoB Jl. 1. MenneneeBa;
CTPOEHHE aToMa; HaxoXKJeHue B mpupoje. Pusznueckne M XUMHUYECKHE CBOMCTBA JKele3a.
Oxcunsl, ruapokcuisl U conn xxenesa(ll) u xenesa(Ill), ux cocras, cBOICTBA U MOTyUYEHHE.
XUMUYECKUN S3KCIEpUMEHT: O3HaKoMJIeHHe ¢ oOpa3laMu METauUIOB U CIUIaBOB, HUX
(U3MYECKUMH CBOWCTBAMH; M3YyUEHUE pPE3YNbTaTOB KOPPO3UU METAUIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEN B3aMMOJICUCTBHUS OKCHIA KAIBIUs U HATPHS
C BOJIOH (BO3MOHO HCIOJIb30BaHKE BUICOMATEPHAIIOB); UCCIEAOBaHNE CBOMCTB KECTKON BOJIBI;
mpolecca TOpPEeHMsI jKelie3a B KHUCIOpoJe (BO3MOXKHO HCIOJIB30BAaHUE BUEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKIIMii Ha NOHBI (MarHus, KaabIusl, alfOMUHUS, IMHKA,
xene3a(ll) u xeneza(Ill), memu(Il)); wabGmromeHue M omucaHue TMPOIECCOB OKPAITUBAHUS
IUIAMEHH MOHAMU HATPHsl, Kaldusl W Kalblks (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB);
rccnenoBanre am(GOTEPHBIX CBOMCTB THAPOKCHA ATIOMUHUS U THUAPOKCHIA IMHKA; PEIICHUE
SKCIIEPUMEHTAJIBHBIX 33134 10 TeMe «BaxkHeNme MeTaJlJIbl U UX COEAUHEHUS.

XuMHus M OKpY:Ka0Ias cpeaa

HoBble mMaTepuansl u TexHosmoruu. BemecTBa U MaTepuasibl B MOBCETHEBHOW JKU3HU YEJIOBEKA.
Xumus U 3710poBbe. be3omacHoe MCMONIb30BAaHUE BEUIECTB M XUMHUECKHUX pEaKIuid B OBITY.
[lepBass momomb TpPU XUMHUYECKHX OXOrax Hu OTpaBieHUsAX. OCHOBBI 3KOJOTHYECKOU
rPAaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKpyXkarolend cpenbl (mpenenbHas TOMyCTUMAst
koHneHTpanus BemectB — [1JIK). Ponb xumuu B pemmeHnn SK0J0TUIeCKuX mpooeM.
[IpupoaHble WCTOYHHMKHU YTIIEBOAOPOJOB (Yroib, MPUPOAHBIA Ta3, HE(PTH), MPOAYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MIPOMBIIIIJIEHHOCTH.



XUMHUECKUH HKCHEPUMEHT: H3ydeHHe oOpa3lloB MaTepHalloB (CTEKJIO, CIUIaBbl METAaJIOB,
MIOJINMEPHBIE MaTepHaIbl).

MexnpeamerHblie CBA3H

Peanuzanus MEXIPEIMETHBIX CBA3CH IPU U3YyYEHUU XUMUU B 9 Kilacce OCYLIECTBIIACTCS 4epes
HUCIIOJB30BAaHUC KakK 06H_II/IX CCTCCTBCHHO-HAYYHBIX HOHSITHfI, TaK H HOHSITPIIZ, SABJIAOINUXCA
CUCTEMHBIMH JUISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAyYHOIrO LMKIA. Peannsanus
MEXIIPEIMETHbIX CBS3€W MpH H3YYeHUHM XUMHUM B 9 Kjacce OCYIISCTBIISICTCS uepes3
UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAy4YHbIX MOHSATUH, TaK W HOHATHUH, SBIISIOLIMXCS
CUCTCMHBIMU IJId OTACIIBHBIX NPCIMETOB CCTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OOuie ecTecTBEHHO-HAy4YHbIE MOHATHS: HaydHbIH (DakT, rumoresa, 3aKOH, TEOpHUs, aHAIU3,
CHHTC3, KJIaCCI/I(bI/IKaI_[I/ISI, NEpUOANYIHOCTD, Ha6HIOIIeHI/Ie, SKCIICPUMCHT, MOJACIMPOBAHUC,
U3MEpEeHue, MOJIeNb, IBJICHUE, TAPHUKOBBINA A3PPEKT, TEXHOJIOT U, MaTEpUAIIBL.

®usuka: Marepus, aroMm, OJJEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHJA, HW30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUI 3apsAl, IPOBOJHUKH, IOJIYIPOBOIHMKH,
IUJIEKTPUKU, (OTOIEMEHT, BELIECTBO, TEIO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas pelETKa, CIUIaBbl, (U3MYECKUE BEIMUYUHBI,
€IMHULIBI U3MEPEHHUS, KOCMUUYECKOE MPOCTPAHCTBO, IIJIaHETHI, 3BE3/1bl, CoHIIE.

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, HKOCHCTEMa, MHUHEpaJbHbIE yI0OpEHUs,
MHKPO3JICMCHTDBI, MAKPO3JICMCHTLI, MUTATCIIbHLIC BEIICCTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOAbI, MOJIE3HbIE HCKOIAEMBbIE,
TOIUIUBO, BOJHEIE PECYPCHIL.

2.Ilnanupyemsle pe3yJbTaThl 0CBOCHHS Y1eOHOI0 NpeaMeTa.
JIn4HOCTHBIE pe3y/IbTaThI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHS IIPOrPAMMbl OCHOBHOT'O 00I1Iero 00pa3oBaHus JOCTUIAIOTCS
B X0a€ O6y‘ICHI/I$[ XUMUU B €IUHCTBEC y‘-IG6HOI>i ¥ BOCITUTATEIbHOMN JACATCIIBHOCTU B COOTBETCTBUH
C TpaJWLUOHHBIMH POCCHHCKMMM  COLMOKYJBTYPHBIMM U  JIyXOBHO-HPaBCTBEHHBIMU
HCHHOCTAMMU, IPUHATHBIMU B 06HIGCTBC npaBujIiaMl W HOpMaMH IIOBCACHUA U CHOCO6CTByIOT
IpoIieccaM CaMOINO3HAHUs, CAMOPA3BUTHS U COLMATTU3AIMH 00yUYarOIIUXCSl.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHUCJIE B YACTH:
ITaTproTHYeCKOro BOCIMTAHUS

1) LEHHOCTHOIO OTHOLICHUS K OTEYECTBEHHOMY KYIBTYPHOMY, UCTOPHYECKOMY U HAYYHOMY
HacJI€eAu, INOHMMaHHUsA 3HA4YCHUA XUMHYECKOH HAayKH B JXHW3HHU COBPEMCHHOI'O 06IH€CTBa,
CMOCOOHOCTH BIIAJIETh JIOCTOBEPHON HMH(OpMaIueil o MmepeaoBbIX JOCTHKEHHUSIX M OTKPBITUAX
MHPOBOM M OTEUECTBEHHOW XMMMWH, 3aUHTEPECOBAHHOCTU B HAayUHBIX 3HAaHUSAX 00 yCTpoOWCTBE
MHpa 1 001I1eCTBa;

I'pakpanckoro BocnuTaHus

2) TUpEINCTaBICHUS O COLMAJIBHBIX HOPMax M TPaBUIAX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTM B OOIIECTBEHHO I0JE€3HOM, Yy4eOHO-
HCCIIEI0BATENBCKOM, TBOPUYECKON U JPYTUX BUAAX JAEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOM
COBMECTHOH ACATCIIBHOCTH IIPHU BBIIIOJHCHUHU y‘Ie6HLIX, II0O3HABAaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUU
XUMUYECKHX SKCIEPUMEHTOB, CO3/IaHUM y4eOHBIX MMPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHIO
U B3aMMOIIOMOIIM B TpoOIlecce ATOW Yy4eOHOH [eATeNbHOCTH; TOTOBHOCTH OIICHHBATh CBOE
[IOBEJICHUE U IIOCTYNKU CBOUX TOBAPHUILEH C IMO3ULMM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MTOCIIEACTBUI MOCTYIIKOB;

HeHHOCTI/I HAYYHOI'O MO3HAHUA

3) MUPOBO33PEHUECKHX MPECTABICHHH O BEIIECTBE M XUMUYIECKOW PEAKIIH, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKHW W COCTABJIANOIINWX OCHOBY JJIsI TOHUMAaHUA CYHIHOCTH
HAy4YHOH KapTHUHBI MHUpA; NPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBL,
B3aMMOCBA35X YEJIOBEKA C IMPUPOJHOM CpEeIod, O PpOJM XUMUU B IIO3HAHHH 3THUX
3aKOHOMEPHOCTEN;



4) mo3HaBaTECIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IMOJYYEHHE HOBBIX 3HAHUN IO XHUMHH,
HEOOXOIUMBIX ISl O0BSICHEHHS HA0IF01aeMbIX MTPOIIECCOB U SBIICHUI;

5) mo3HaBareibHON, MH(OOPMAIMOHHON M YUTATEIBCKOW KYJIbTYphl, B TOM YHCJIC HABBIKOB
CaMOCTOSITENTbHONW pabOThl C y4eOHBIMH TEKCTaMHM, CHPAaBOYHOW JUTEPATypOH, NOCTYINHBIMU
TEXHUYECKUMHU CpeICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOYYCHHIO W IMO3HAHUIO, JHOOO3HATEIBHOCTH, FOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM M MCCIEAOBATENbCKOM NESTEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBJIEHHOCTU U YPOBHS 00yUYeHUS B JajbHEHILIEM;

@®opMHUPOBAHUA KYJIbTYPBbI 310POBbS

7) OCO3HaHMsI IEHHOCTU KHM3HU, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 370pOBBIH 00pa3 >KU3HMU, OCO3HAHUS TIOCJIEICTBUNA U HENPHUATHS BPEIHBIX INPUBBIUCK
(ymorpebiieHusT aJKOTroJisl, HApKOTHUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIIOJICHUS TIPABHII
0€30MMacHOCTH NP OOpaIIEHUH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U peaibHON KHU3HU;
TpynoBoro BocnuraHus

8) mHTepeca K MPAKTHYECKOMY M3YYEHHIO MPodeccuil U Tpyaa pa3iudyHOro Poja, YBaKEHHE K
TPyAy W pe3yibTaTaM TPYAOBOM MAESITEIBHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHMS
MpEeIMETHBIX 3HAHWM 10 XUMHH, OCO3HAHHOTO BBHIOOpAa WHIUBUIYaTbHOW TPACKTOPUU
MPOJOIDKEHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN; ycClemHol npodeccuoHalbHON JesITeNbHOCTH U
pa3BUTHSI HEOOXOIMMBIX yYMEHH; TOTOBHOCTh aJalTHPOBATHCS B MPO(ECCHOHAIBHOW Cpene;
JKOJIOTHYEeCKOI0 BOCIIUTAHHUS

9) SKOJOTHYECKH 1eIecO00pPa3sHOro OTHOIICHHS K MPHUPOJAC KaK MCTOYHHUKY JKU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMs, MOHUMAHUS IIEHHOCTH 3JJ0pPOBOr0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MUECKOMY M IICUXHYECKOMY 3/10pPOBBIO,
OCO3HAaHUs IIEHHOCTH COOJIIOICHUS MPaBUil OE30MaCHOTO MOBEJACHHS MIPHU paboTe C BEIIECTBAMU,
a TaK)Ke B CUTYaALUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIOEH;

10) criocoOHOCTH MPUMEHSThH 3HAHHSI, TOJyIaeMble [P U3YUCHUH XHUMUH, IS PEIICHHs 3a/1a4,
CBA3AHHBIX C OKPYKarOLIEH IIPUPOJHOM CPEIOH, IOBBILIEHNS YPOBHS YKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHHUs TJ00AIILHOTO XapakTepa »HKOJOTMYECKUX TNpodJieM U MyTed UuX  pelieHus
IIOCPEACTBOM METOJIOB XUMUU;

11) »9KOJOTHUYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBAThCS KM B IO3HABATENIBHOIA,
KOMMYHUKATUBHOMN U COLIMATILHOM MPAKTHKE.

MeTal’[pe}lMeTHble Pe3yJIbTaTbl

B cocraBe MerampenMeTHBIX pPE3yJIbTaTOB BBUICHSIOT 3HAYUMBbIE Mig  (HOPMHUPOBAHHS
MHPOBO33pEHUs OOLIeHay4YHblE MOHATUS (3aKOH, T€OpHUs, MPUHLUII, TUIoTe3a, (akT, cucrema,
IpoIecC, SKCIEPUMEHT U Jp.), KOTOpbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 3TUX NMPEAMETOB (POPMUPOBATH MPEACTABIECHUE O
[[EJIOCTHOM HAyYHOW KapTHHE MHpa, U YHUBEpcajbHble yueOHbIE JeWCTBUA (TIO3HABATENbHBIE,
KOMMYHHMKATHUBHBIE, PETYJISITUBHbBIE), KOTOpbIE 00ecreynBaloT (OPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUITAHUPOBAHUIO U OCYILIECTBICHHUIO YU€OHOH 1eATEIbHOCTH.
Memanpeomemnsie pe3yiomamel  0C80€HUs 0OPAZ0BAMENbHOU  NPOZPAMMbL N0 XUMUU
ompaskcaiom 081a0eHue YHUBEPCAlIbHbIMU NOZHABAMENbHLIMU OeliCMUAMU, 8 MOM YUCTe:
bazosvimu nocuueckumu devicmsuamu

1) yMeHHEM WUCHOJIB30BaTh NPUEMBI JIOTUYECKOTO MBIILUICHHS TNpPU OCBOCHUU 3HAHMIA:
pacKpbIBaTh CMBICII XUMHUYECKHUX TMOHATUN (BBIOENATH WX XapaKTepHble  MPHU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C APYTUMHU MOHSITHSIMH), UCIOJIB30BaTh MOHATUS JUISI OOBSICHEHUS
OTIENbHBIX (DAKTOB W SIBICHUI; BHIOMpPATh OCHOBAHHUS W KPUTEPUHU IS KiIaccU(DUKAINH
XUMHUYECKHX BEIIECTB U XUMUYECKHUX PEAKIUI; YCTaHABINBATh IPUUNHHO-CIICICTBEHHBIE CBS3H
MeXIy 0OBEKTaMU U3YYCHHUS; CTPOUTDH JIOTUYECKUE PACCYKICHHS (MHIyKTUBHBIC, JeTyKTUBHEIE,
10 aHAJIOTHH); IeJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

2) yMCGHHEM MPHUMEHSATh B TPOIECCE MO3HAHUS TMOHATHS (TMPEAMETHBIE U METalpeJIMETHbIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3yeMble B XUMHUH, NpPeoOpa3oBbIBATh IIHPOKO
MPUMEHSIEMbIE B XUMUHU MOJIENIbHBIE MPEICTABICHUS — XUMHUYECKHI 3HaK (CHMBOJ JJIEMEHTA),



XuMHueckas (opMmyna M ypaBHEHHE XHMHUECKON peakuuu — TpHU pelIieHuu y4deOHo-
MO3HABATENbHBIX 3a7ay; C Y4E€TOM HTUX MOJAEIBHBIX IPEJICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3YYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUAYECKUX PEaKIUil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEJICTBEHHBIE CBSI3U U
MIPOTUBOPEYUSI B M3Y4YaeMbIX MpoOIleccax U SBICHUSX; Mpeajaratb KpUTEpUU ISl BBISBICHUS
3THX 3aKOHOMEPHOCTEH U MPOTHBOPEUHI{; CAMOCTOATEIBHO BBIOMPATH CIIOCO0 penieHus yueOHoi
3aaud (CpaBHMBAaTh HECKOJIBKO BapHaHTOB pEILICHUS, BbIOMpaTh Hauboliee MOAXOASIIUN C
Y4€TOM CaMOCTOSTENBHO BbIIEJIEHHBIX KPUTEPHUEB);

baszosvimu uccnedosamenvckumu oeticmeusamu

3) YMECHHEM HCIOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KAueCTBE WHCTPYMEHTA IO3HAHHS, a
Takk€ B KauyecTBE OCHOBBI [UIisi (OPMUPOBAHMSI THIIOTE3bl MO TPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;

4) npuoOpeTeHHe OMbITa IO IUIAHUPOBAHUIO, OPraHH3alMHd W TMPOBEACHHUIO YYCHHUCCKHX
HKCHEPUMEHTOB: YMEHHE HAOII01aTh 32 XOA0M IPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €TI0
pe3ynbTat, (opMynupoBaTh OOOOILIEHUS W BBIBOABI IO pPe3yjibTaTaM MPOBEAEHHOIO OIBITA,
WCCJICIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHON paboTe;

Pabomoii ¢ ungpopmayueii

5) ymeHueM BHIOUPATH, AHATM3UPOBATH U HHTEPIPETUPOBATH HHPOPMALIMIO PA3THYHBIX BUIOB U
¢dbopM TpeacTaBiICHUs, TOTYIaeMyI0 U3 Pa3HbIX UCTOYHHUKOB (HAYYHO-TIOMYJISApHAs JUTepaTypa
XUMHUYECKOTO COJAEpXaHHs, CIpaBoYHble mocolus, pecypcel HMHTepHeTra); KpPUTHYECKH
OLIEHUBATh MTPOTHBOPEUYNBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

6) yMEeHHEM MPUMEHSTh Pa3IMYHbIC METOJbI U 3aMPOCHI TPU MOKMCKE U 0TOOpEe MH(POPMAIMU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YU4eOHBIX U MO3HABATEIbHBIX 33124
OnpeAeNnéHHOro0 THIA; MPUOOpETeHHe OmbITa B 00JacTH MCMIONb30BaHUS WHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHA, OBJaJICHHE KyJIbTYpPOi aKTHUBHOTO MCIOJIB30BAHUS PA3TMYHBIX
MOMCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BHIOMpATh ONTHUMANbHYIO (OpPMY MpeAcTaBICHUS
nHPOpPMAIMK ¥ WLTIOCTPUPOBATh pEUIaeMble 3aJadd HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu hopmamu rpaduKy U UX KOMOUHAIUSMY,

7) yMeHHEM WCIOJb30BaTh M AHAIM3UPOBATh B MpOIECCe y4eOHOW M HCCIIEI0BATEIbCKOM
NesITeIbHOCTH NH(POPMALIHIO O BIUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOT0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOILIEH MPUPOTHON CPEBI;

Yuueepcanonuvimu KOMMYHUKAMUBHBIMU OeUCMBUIMU

8) yMmeHueM 3a/1aBaTh BOIPOCHI (B XOJI€ JMAIOTa U/WIH JUCKYCCHH) 10 CYIIECTBY 00CYKIAaeMOi
TeMbl, (OPMYIMPOBATH CBOM MPEIOKEHUSI OTHOCUTEIBHO BBIOJHEHUS IPEAJIOKEHHOH 3a/1auH;
9) npuoOpeTeHre OMbITa MPE3EHTAIUH PE3yIbTATOB BBIMOJHEHUS! XUMHYECKOTO IKCIICPUMEHTA
(;1abopaTOpHOro OMbITa, JJAOOPATOPHOU PabOTHI 10 UCCIEIOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO
MIPOEKTA);

10) 3aMHTEpecCOBaHHOCTH B  COBMECTHOH CO  CBEpCTHHKAMH  [O3HABATEIBHOW WU
MCCIIEIOBATENILCKONW JEATEIBHOCTH TPU PEIICHWH BO3HUKAIOUIMX IPOOJIEM Ha OCHOBE Yyu&€Ta
O0IIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYX/IeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIHMSI COBMECTHBIX JCUCTBHM, ONpe/esieHIe KPUTEPHEB TI0 OIEHKE KayecTBa
BBINOJIHEHHON pabOThI U 1Ip.);

Vuusepcanonvimu pe2ynamunvimu 0eticmeusmu

11) yMeHHeM CaMOCTOSITEIILHO ONPEACNATh IEeTU JACATSIbHOCTH, TNIAHUPOBATh, OCYIIECTRIISATH,
KOHTPOJIMPOBAaTh M MpPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTh, BHIOMPATH
HaubOosnee A¢QeKTUBHbIE CINOCOOBI  peuleHus y4eOHBIX M TIO3HAaBaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATH HJIM KOPPEKTUPOBATh MPEUIOKEHHBIH aJrOpuUTM JEHCTBUM IpH
BBITMIOJIHEHUH 3aJIaHU ¢ Y4ETOM TONyYeHHUS HOBBIX 3HAHWKA 00 W3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEaKIHsIX; OLlEHUBATh COOTBETCTBHUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOM LeNu;
12) yMeHHeM HCIIOIb30BaTh U AHAIN3UPOBATh KOHTEKCTHI, ITPE/JIaracMble B YCIIOBUH 3aIaHUH.

IIpexmeTHbIE pe3yIbTaThl.

1) mpezcraBiieHHEe O 3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBJICHHUH MPHUPOBI, MOHUMAHUE
O00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JACTH COBPEMEHHOTO



€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIeH KYJIbTYypbl M TNMPAKTHUYECKOW NEATEIHLHOCTH YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOT0 OOIIecTBa; MOHMMAaHUE MECTa XUMHUU CpPEeld JPYTHMX €CTeCTBEHHBIX
HayK;

2) BIaJeHHEC OCHOBAMH IOHATHWHOIO armmapara W CHMBOJHYECKOTO S3bIKA XWUMHH IS
cocTaByieHHS (POPMYJI HEOPTraHUYECKUX BEIIECTB, YPABHCHUH XUMHUYECKUX PEaKIIMil; BJIaJIcHUE
ocHoBaMu xumuueckoid HoMeHKIaTypsl (IUPAC u TpuBHanbHON) U yMEHHE UCIOJIb30BaTh €€
JUTSL pellieHrs Y4eOHO-TI03HABATEIIbHBIX 3aJ1a4; YMEHHE HCIIOJIb30BaTh MOJETU IS OOBSICHEHUS
CTPOEHHUSI ATOMOB U MOJIEKYJT;

3) BIaZeHHE CHCTEMON XHMHUYECKHX 3HAHHH W yMEHHE MPHUMEHSITh CHCTEMY XHMHUYCCKHX
3HaHUH, KOTOpask BKJIKOYACT:

BOKHEUIIINE XUMHYECKUE MMOHATHS: XUMUYCCKUN DJIEMEHT, aTOM, MOJIEKYJla, BEIIECTBO, MPOCTOE
U CJIOXHOE BEIEeCTBO, OJHOPOJIHAS W HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHAas U
MOJICKYJISIpHAsE MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHAs Macca, MOJSPHBIA 00beM,
OKCHUJ, KHUCJIOTA, OCHOBaHHE, COJb (CpedHsisi), XMMHUYECKas peaklHs, pPeakluu COCAUHEHHUS,
peaKIuy Pa3IoKEHHUs, PEAKIMd 3aMEIICHHS, peaKIuu OOMEHa, TeIIoBoM 3(PdekT peakuuu,
9K30- U DJHJOTEPMHUYECKHE PEaKIMU, PACTBOP, MaccoBas JOJs XHMHYECKOrOo 3JIEMEHTa B
COCIMHEHHWH, MaccoBasl J0JIs W MPOIICHTHAS KOHIIEHTpPAIIUs BEIIECTBA B PacTBOPE, SIAPO aToMa,
JJIEKTPUYECKUN CJIOW aToma, aTOMHasi OpOWTanb, paguyCc aToMma, BAJICHTHOCTb, CTENEHb
OKHCJICHUSI, XHUMHYECKas CBS3b, OJIEKTPOOTPUIATEIBHOCTh, IIOJSIPHAsS W HEIMOJSpHAs
KOBAJICHTHAsI CBSA3b, HOHHAS CBSI3b, METAJNIMYECKAS CBSI3b, KPUCTAINTMYECKAs pelIeTKa (aTOMHas,
WOHHAsI, MeTa/NInYecKasi, MOJIEKYyspHas), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDIEKTPOIIUT,
AIEKTPOIUTUYECKAS JACCOLHAITHS, peakiuu HOHHOTO oOmeHa, OKHCIIMTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMHM, OKUCIUTEIh U BOCCTAHOBUTEIb, OKHCIICHHE W BOCCTAaHOBJICHHE,
AJIEKTPOJIN3, XHMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE PEaKIUU, CKOPOCTh
XUMHUYECKON peakIuy, KaTalu3arop, npeaensHo nomycruMas konuentpauus (I11K), kopposus
METAJIJIOB, CILJIABhI;

OCHOBOIIOJIATalOIINe 3aKOHBl XMMHH: 3aKOH COXpPaHEHHUs MaccChl, nmepuoauveckuid 3akon J[.U.
MeHeneeBa, 3aKOH IMOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOpUU XHMHH: aTOMHO-MOJIEKYJIApHAs TEOpHs, TEOpUs IIEKTPOJIUTHYECKONW TUCCOLHUAINH,
MPEACTABICHUSI O HAay4YHBIX METOJaX TO3HAHUA, B TOM YHCJE OKCIEPUMEHTAIbHBIX |
TEOPETUUECKUX METOaX MCCIIEJOBAHUS BEILIECTB U U3yUEHUS XUMUYECKUX PEaKLIUii;

4) npejcTaBiCHUE O MEPUOTUYECCKON 3aBHCHMOCTH CBOWMCTB XHMHUYECKHX JJIEMEHTOB (paanyc
aToMa, DJIEKTPOOTPHUIATEIHLHOCTD), MPOCTHIX M CIOKHBIX BEIIECTB OT MOJOXKEHHS IJIEMEHTOB B
[Tepuoanueckoit cucteme (B MaybIX MEPUOJAAX W TJABHBIX MOJATPYIAX) W SJIEKTPOHHOTO
CTPOCHHS aToMa; YMEHHE OOBACHATH CBS3b MOJIOKEHHU dyeMeHTa B [lepuoaudeckoii cucreme ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij
s1ipa, o0IIee YUCIO DIEKTPOHOB), PacCIpeeICHUEM AJIEKTPOHOB MO DHEPTETUYECKUM YPOBHSIM
aTOMOB TI€PBBIX TPEX MEPUOJIOB, KATHS U KAJIBIIHS; KJIACCU(DUIIMPOBATH XUMUYECKHE DJIIEMEHTHI;
5) ymeHue KiIacCH(PUIMPOBATH XHUMHUYCCKHE JIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA U
XUMHUYECKUE PEAKINH; OMPEIETATh BAJIGHTHOCTh U CTETICHb OKUCIICHHUS XUMUYECKUX DJIEMEHTOB,
BHUJI XUMHMYECKOW CBS3M W THUI KPUCTANIMUECKOW CTPYKTYpbl B COEAMHEHUSIX, 3aps] HOHA,
XapakTep Cpeabl B BOAHBIX pPAcTBOpaxX BEMIECTB (KHUCIOT, OCHOBAaHHI), OKHCIHTEIb |
BOCCTaHOBUTEJIb;

6) yMmeHHe XapakTepu3oBaTh (UIUUECKHE W XHMHYECKHE CBOMCTBA MPOCTHIX BEINECTB
(KuCIOpo, 030H, BOJIOPO, TpaduT, anMas, KpeMHUH, a3oT, hocdop, cepa, XJIop, HATPUH, KaJIHid,
MarHui, KaJbIIMi, aJFOMUHUHN, KEJIe30) U CIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX
pacTBOpOB (BOJIa, aMMHAK, XJIOPOBOJOPO, CEPOBOJAOPOA, OKCHABI U THAPOKCHU]IBI METAIOB | -
ITA rpynn, amomunust, meau (1I), unnka, xenesa (II u 11I), oxcuast yrinepona (I u IV), kpemuus
(IV), azora u ¢ochopa (IIl u V), cepst (IV u VI), cepuucras, cepnas, azotucrasi, a3oTHasl,
dbochopnas, yrompHas, KpEeMHHEBas KHCIOTa W WX COJIM); YMEHHE TMPOTHO3UPOBATH U
XapaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHU OT HUX COCTaBa M CTPOCHUS, IPUMEHEHHE
BEIIIECTB B 3aBUCUMOCTH OT WX CBOMCTB, BO3MOKHOCTh MPOTEKAHUSI XUMHUECKHUX MPEBPAIICHHUI
B Pa3IUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U XMMUYECKUX MPOLECCOB HA OPTaHU3M 4YeJIOBEKa U

OKpYJKaIoIIyIo NPUPOAHYIO CPENY;



7) yMeHHEe COCTaBJIATh MOJICKYJSIPHBIC W MOHHBIC YpaBHEHHs peakiuii (B TOM YHCIIE PEaKiuii
MOHHOTO OOMEHa U OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI), HLTIOCTPUPYIOIIUX
XUMHUYECKHE CBOWCTBAa HM3YyYEHHBIX KJIACCOB/TPYII HEOPTaHWYECKUX BEIIECTB, B TOM YHCIE
MOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMU;

8) yMeHHWe BBIYHCISATH OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJSIDHYIO MAacChl BELICCTB,
MacCOBYIO JIOJIF0 XUMHUYECKOIO JIEMEHTA B COEIMHEHUH, MAaCCOBYIO JIOJIIO BEIIECTBA B PacCTBOPE,
KOJIMYECTBO BEUIECTBA U €r0 Maccy, 00beM ra3oB; yMEHHUE MIPOBOJAUTH PACUEThI IO ypaBHEHUSIM
XUMHAYECKHX PEAKUUid M HaXOIUTh KOJIMYECTBO BELIECTBA, 00BEM M MAacCy pEarcHTOB WIIH
MIPOJYKTOB PEaKIUH;

9) BnameHWe OCHOBHBIMH METOJAMHM HAyYHOTO TII03HaHUs (HAOJIOJIEHHE, W3MEpEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAaHUE) MPH M3YyYECHUH BEIIECTB M XUMHUYECKUX SBJICHUN; yMEHHE
copMynupoBaTh MpOOJIEMY U TPEUIOKHUTh MYTH €€ pelIeHHs; 3HAHHE OCHOB Oe30macHOu
paboThl C XUMUYECKUMU BEILIECTBAMHU, XUMUYECKON MOCYI0H U 1aOOPaTOPHBIM 000PYIOBAHHEM;
10) HamMuMe NOPAKTHYSCKHX HABBIKOB IUIAHMPOBAHMUS M OCYIIECTBICHHUS  CJCIYIOIINX
XUMHUYECKHUX IKCIIEPUMEHTOB:

U3y4eHHE U ONMcaHue (PU3NIECKUX CBOICTB BEIIECTB;

O3HaKOMJICHHUE ¢ (PU3MUECKUMHU U XUMUYCCKUMH SIBIICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIIKE TPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIUii;

U3Yy4YE€HHE CIIOCOOOB pa3ziesieHUsl CMECei;

MOJIy4eHUE KUCIOPO/Ia U U3yYeHHE €T0 CBOMCTB;

MI0JIy4€HHUE BOJIOPOJA U U3YUYEHUE €r0 CBOMCTB;

MOJIy4YeHHUE YTIIEKHCIIOTO ra3a i U3y4eHHe ero CBOWCTB;

[I0JIyY€HUE aMMHaKa U U3y4EHHE €ro CBOMCTB;

MIPUTOTOBIICHHE PACTBOPOB C OMPEIEIIEHHON MacCOBOM 0JIel paCTBOPEHHOTO BEIIECTBA;
UCCIIEIOBaHKUE U ONMCAHUE CBOMCTB HEOPraHUUECKUX BEIECTB PA3IMYHBIX KIACCOB;
MPUMEHEHHUE WHINKATOPOB (JJaKMyca, MEeTUJIopaHka U (peHondranenHa) st onpeneaeHus
XapakTepa cpe/ibl B pacTBOpax KUCJIOT U LIEN0YEH;

M3Y4YEeHHE B3aUMOJICHCTBUS KHUCIOT C METaulaMU, OKCUJAAMH METAJIOB, PACTBOPUMBIMU U
HEPAaCTBOPUMBIMH OCHOBAHHSIMHU, COJISIMU;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHHE OJTHOTO METajlla APYTUM U3 PAcTBOpA COJIH;

uccienoBaHne aM()OTEPHBIX CBOMCTB TUAPOKCUIOB ATFOMUHUS U ITUHKA;

pelIeHre HKCHEepUMEHTANbHbIX 3a7ad 1o TeMme "OCHOBHbBIE KJIacChl HEOPraHWYeCKHUX
CcoeTMHEHHI";

pelieHne YKCIePUMEHTAIBHBIX 33/1a4 10 TeMe "DIIeKTPOTUTHIECKas JUCCoIrarus';

pelIeHre YKCIEPUMEHTaIbHBIX 33/1a4 0 TeMe "BakHele HeMeTalibl U UX coeluHeHus "
pelieHue SKCepuMeHTAIBHBIX 3a/1a4 10 TeMe ""BakHelme MeTauibl U BX COeAMHEeHUs "
XUMHUYECKHE IKCIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS PEAKIM MOHHOTO
oOMeHa;

KaueCTBEHHbIE PEaKIMHd Ha MPHUCYTCTBYIONIME B BOAHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMUI-,
nonua-, cyinbdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHBI, THUAPOKCUA-UOHBI, KaTHUOHBI
AMMOHUS1, MATHUSI, KAJIHI, ATIOMHHNS, xeme3a (2+) u skenesa (3+), menu (2+), HUHKa,

YMEHHE MPEJCTaBIATh pe3yiabTaThl SKCIIEPUMEHTA B (hOpME BBIBOJIOB, J10Ka3aTEIbCTB, TpauKOB
Y TaOJUII U BBISBIISTH SMIIUPUIECKIE 3aKOHOMEPHOCTH;

11) BmageHue mpaBUIAMH OC30MACHOTO OOpAIIeHHs C BEIIECTBAMH, HCIIOJB3YEMBIMH B
MIOBCETHEBHOH JKM3HHU, TPAaBUJIAMHU TOBEACHUS B LENAX COEPEKEHUS 310pOBbSI U OKPYKAIOLIEH
MPUPOJHON Cpelbl; TMOHMMaHUE Bpena (OMACHOCTH) BO3JEHCTBUS HA KUBBIE OpPraHU3MBbI
OIpEJICIEHHBIX ~ BEIECTB, CIIOCOOOB YMEHBIICHHS M TNPEAOTBPAIICHUS HUX  BPEAHOTO
BO3JICHCTBUS; TOHMMaHUE 3HAYEHUS KUPOB, OEIKOB, YITIEBOIOB AJIi OpraHU3Ma YeIOBEeKa,

12) BrajeHWe OCHOBaMH XHMHYECKOW TPAMOTHOCTH, BKIIIOYAIOIICH YMEHHE MPaBUIBHO
HCIOJIb30BaTh M3y4EHHbIE BEIIECTBA M MaTepuaibl (B TOM 4YHCIE MHHEpAIbHbIE YTOOpEeHHS,
METaJIJIbl U CIUIaBBl, IPOAYKTHI MEepepadOTKU MPUPOIHBIX UCTOYHHKOB YTIIEBOAOPOIOB (YT,
MIPUPOIHOTO Ta3a, He(TH) B OBITY, CETLCKOM XO034HCTBE, Ha IPOU3BOJICTBE;

13) ymMeHue ycTaHaBIIMBATh CBSI3U MEX/Y PeabHO HAOII01aeMbIMU XMMUYCCKUMU SIBJICHUSMHU U
mporeccaMy, MPOUCXOSIIUME B Makpo- U MHUKPOMHUpE, OOBSICHATH MPHUYUHBI MHOT000pa3us



BEIIECTB; YMEHHE HWHTETPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUAMHU JIPYTHX YYCOHBIX
MPEIMETOB;

14) mpencraBienue o cdepax MpoheCCHOHATBHON IEATEILHOCTH, CBS3aHHBIX C XHUMHEH H
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUKCHHAX XUMHUYECKOU HAayKH, 4YTO
MO3BOJIUT  OOydYaloONIMMCs ~ paccMaTpuBaTh XUMHUIO Kak  chepy cBoed  Oymymieit
npoecCHOHATLHON JESITENHOCTH W CHENaTh OCO3HAHHBIM BHIOOp XMMHH Kak MPO(UIBLHOTO
npeaMeTa Ipy Mepexo/ie Ha yPOBEHb CPEIHEro 00IIero o0pasoBaHus;

15) Hanuyue ombiTa PabOTHI ¢ PA3IMYHBIMA UCTOYHHKAMHU MHGOPMAIMK 110 XUMHUU (HAy4IHAS U
HAYYHO-TIONYJISIpHAsl  JIUTEpaTypa, CIOBAapH, CHPAaBOYHUKH, HMHTEPHET-PECYPChl); yMEHHE
OGLGKTI/IBHO OLCHUBATH I/IH(l)OpMaL[I/IIO O BCHICCTBAX, HUX IMPCBPALICHUAX H IMPAKTUYICCKOM
MIPUMCHCHHH.

8 xaacce

B cocraBe mpenMeTHBIX ~Pe3yJbTATOB IO OCBOCHHUIO  00S3aTENBHOTO  COJEPKAHMA,
YCTaHOBJICHHOTO JAHHOW MPUMEPHOH paboueil TmporpaMMoi, BBIICISIOT: OCBOCHHBIC
o0y4aroIMMUCs HayuyHble 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUM, cienuduyeckue 1is
MPEIMETHON 001acTH «XUMHS», BUABI JEITETLHOCTH MO TOJTYYSHUIO HOBOTO 3HAHMUS, €TO0
UHTEpIpEeTalnH, IPeoOpa30BaHHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.
[IpenmeTHbIE pe3ylbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTD Yy O0YJAIOIIUXCS CIEAYIOMINX YMEHUN:
1) packpvieams cmbici OCHOBHBIX XHMHUYECKUX IMOHSTHII: aTOM, MOJEKYNIa, XUMHYCCKHIA
AJIEMEHT, IPOCTOE BEILIECTBO, CJIOXHOE BEIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCHUTENIbHASI aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JI1 XUMHUYECKOTO 3JIEMEHTa B COEJIMHEHUHU, MOJIAPHBIA OOBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasi
peakmusi, KiacCU(pUKAIM PEaKIHid: PEeaKUud COCTUHEHHS, PEaKIUH PAa3JIOKEHUs, PEaKIuu
3aMeIleHus], peakiuu 00MeHa, 3K30- U SHAOTEPMHUUECKUE PEAKLUU; TEeIUIOBON 3((EKT peaKiuu;
SJIpO aTOMa, 3JIEKTPOHHBIIN CIIOM aToma, aTOMHas OpOUTallb, PauyCc aTOMa, XMMHUUYECKasl CBS3b,
IOJIApHAasl M HENOJIIpHAs KOBAJCHTHAs CBA3b, MOHHAs CBsI3b, MOH, KaTHMOH, aHHUOH, PacTBOD,
MaccoBast J10Ji BellecTBa (IIPOLIEHTHAs KOHIIEHTpAaIlHsl) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHI (CM. 1. 1) ¥ IPUMEHSTh 9TH
MOHSTHSI IIPU ONMCAHUM BELLIECTB U UX MPEBPALCHHUI;

3) ucnonv3o6amv XUMHUYECKYIHO CUMBOIHMKY ISl COCTaBlIeHUS ()OPMYJT BELIECTB M YpaBHEHHI
XMMHYECKUX PEAKIUN;

4) onpedensimb BAICHTHOCTh AaTOMOB OJICMEHTOB B OWHAPHBIX COCAMHEHHSX;, CTCICHb
OKHCJIEHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; MPUHAJIEKHOCTh BEUIECTB K ONPECIIEHHOMY
KJIacCy COEIMHEHUH Mo QopmysaM; BHJ XHUMHYECKOH CBA3M (KOBaJIEGHTHAss M HOHHAas) B
HEOPraHUYECKUX COCIUHEHMSIX;

5) packpwisams cmwicn Tlepuogmueckoro 3akona JI. M. MenneneeBa: JeMOHCTPUPOBATH
MMOHMMAaHHE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX TOJIOKEHUS B
Ileprognueckoii cCUCTEME; 3aKOHOB COXPAaHEHHS MACChI BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHMsI, 3aKOHa ABOTaJpo; ONMUCHIBATh U XapaKTepU30BaTh TAOIMUHYIO GopmMy
Ileprognueckoil CUCTEMBI XUMHUUYECKUX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJaBHas MOATpYIIa
(A-rpynna)» u «nobounas noarpymnmna (b-rpynmna)», manbie u GoJbIINe NEPUOABI; COOTHOCUTH
0003HaYeHMs, KOTOpbIe UMetoTCs B Tabmuie «llepuonuyeckas cucteMa XUMHUECKUX JIEMEHTOB
JI. 1. MeHneneeBa» C YHCIOBBIMH XAPAKTEPUCTHKAMU CTPOCHHMSI ATOMOB XUMHUYECKHX
3JIEMEHTOB (COCTaB M 3apsi fAapa, oOlee YHCIO 3JIEKTPOHOB W paclpeseleHue HX IO
AJEKTPOHHBIM CJIOSIM);

6) knaccuguyuposamev XUMHYECKHE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA; XUMHYECKUE
peakuuu (1Mo YMCiIy U COCTaBy yYaCTBYIOIIUX B PEAaKIIMH BEILECTB, 10 TEIIOBOMY 3D (DeKTy);

7) xapaxmepuzosams (Onucvléamy) OOIIUNE XUMHYECKHE CBOMCTBAa BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEpP’KJasi OMHCAHME NMPUMEPAMU MOJEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUUYECKHUX PEaKIIN;

8) nmpoecnosuposamv CBOWCTBa BEIIECTB B 3aBHCHUMOCTH OT WX KayeCTBEHHOTO COCTaBa;
BO3MO>XHOCTH MPOTEKaHUsI XUMUYECKUX NIPEBPALLEHUI B PA3JIMYHbBIX YCIOBUSX;



9) 6bluUCHAMB OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJTO
XUMHYECKOTO dJIeMEHTa 1o (opMmyse COeAMHEHHs; MAacCOBYIO JOJIO BEIIECTBA B PAacCTBOPE;
MIPOBOAUTH PAcUEThI [0 YPaBHEHUIO XUMUYECKOM peaKkiuu;

10) npumensimo OCHOBHBIC OINEPAIMH MBICIUTEILHON ACATCIBHOCTH — AaHAINW3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEMaTH3alul0, KIacCU(PUKAIMIO, BBIABICHHE MPUYUHHO-
CIHEACTBEHHBIX CBSI3€d — I M3Y4YEHUsS CBOMCTB BELIECTB M XUMHUUYECKHUX PEaKUUM;
€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAaHWUS — HaAONOJIEHUEe, H3MEpPEeHHe, MOJIEIHpPOBAHUE,
SKCIEPUMEHT (PEaIbHBIN U MBICIICHHBIN );

11) creooéams  mpaBWIaM  MOJb30BaHHsS ~ XMMHYECKOHW  TOCYIOH W JIaDOpaTOpHBIM
o0opynoBaHueM, a TakkKe TMpaBuiaaM oOOpalleHus C BEHIECTBAMH B COOTBETCTBUU C
UHCTPYKUUSMU 110 BBIMOJIHEHUIO JIA0OPATOPHBIX XHMUYECKUX OIBITOB IO TOJIYYCHHIO U
COOMpPaHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
onpenenéHHOM MaccoBOM JoJeil pacTBOPEHHOIO BEILIECTBA; IUIAHUPOBaThH W IMPOBOJIUTH
XUMHYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB MIETOYEH M KHUCIOT C TIOMOIIBIO
WHIUKATOPOB (JIakmyc, (heHoadTaaeuH, METHIOPAHX H JIp.).

9 kJjacc

B cocraBe mpenMeTHBIX ~pe3yJabTATOB 110 OCBOCHUIO  00S3aTEILHOTO  COJEpKaHMS,
YCTQHOBJICHHOTO JIaHHOW TNpUMEpHOW paboyeil mporpamMmol, BBIACISIOT: OCBOCHHBIE
00y4aroImyMUCs HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI JICHCTBUH, CIICIIU(PHUECKUE JIIS
IpeaIMeTHON o0nacTi «XUMHUS», BUABI AESITEIbHOCTH IO MOJTYYEHUIO0 HOBOI'O 3HAHMS, €T0
MHTEPIPETAINHU, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYalLlUsX.
[IpenmeTtHble pe3ynbTaThl IPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD Y 00YYAIOLIUXCS
CHEAYIOUIUX YMEHHII:

1) packpvieams cmblci OCHOBHBIX XHMHUYCCKUX MOHITHI: XHMHYECKHH DIIEMEHT, aToM,
MOJIEKYJa, HMOH, KaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BaJEHTHOCTD,
JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas peakluus, XUMHUYecKas CBs3b,
TEIUIOBOU A(PPEKT peakiyu, MOJIb, MOJISIPHBIN 00BEM, PacTBOP; AJIEKTPOIHUTHI, HEAJIEKTPOJIUTHI,
NIEKTPOJIMTUYECKAs JUCCOLMAlNSA, PEeaKIMM MOHHOro OOMEHa, KaTaiau3aTrop, XHUMHYECKoe
paBHOBecHe, oOOpaTHUMble U HEOOpaTHMbIE pEaKLIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCIECHHE W BOCCTAaHOBJIEHHME, aJJIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKas CBs3b (KOBAJIEHTHAs, NOHHAs, METAININYECKast), KpUCTaJUInYecKas
pemeérka, KOppO3Ms METaJUIOB, CIUIABbl; CKOPOCTb XHMMMYECKOM pEaKLUH, MPEAeIbHO
nomyctumast koHrenTpamus (I1JIK) Bemectna;

2) unIOCmMpupo6ans B3aNMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHHN (CM. 1. 1) ¥ IPUMEHSTh 3TH
MIOHATHS IIPU ONMCAHUM BELLECTB U UX IIPEBPALICHUI;

3) ucnonvb3oeamv XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS (OPMYJ BEUIECTB U YpaBHECHUI
XUMHUYECKHUX PEaKIINi;

4) onpedensimb BaJCHTHOCTb W CTEIICHb OKUCIICHHS XMMHYECKHX 3JIEMEHTOB B COCAMHEHHSX
Pa3IMYHOTO COCTaBa; NMPHHAIIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCy COEAMHEHHMH 110
(dbopMynaM; B XUMHUYECKOH CBA3M (KOBAJICHTHAs, HOHHAsI, METAJUIMYECKasl) B HEOPraHUYECKUX
COEMHEHUSX; 3apsj] MOHA M0 XUMHUYECKOW (opmyie; XapakTep Cpeabl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COECAMHEHUN, THUM KPUCTAIITNYECKON PeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpvieamv cmeica Tlepuogmueckoro 3akona JI. . MeHzaeneeBa U J€MOHCTPUPOBATH €r0
MOHMMAaHMEe: ONHMCHIBaTh U XapakTepus3oBaTh TabmuuHyro (opmy Ilepuoanueckoit cucTembl
XUMUYECKHX JJIEMEHTOB: pa3iuyarh MOHATHUA «TJIaBHas MOArpynna (A-rpymma)» U «o0oyHas
noarpynna (b-rpynmna)», maneie u Oonblline MEPHOIbI; COOTHOCUTH O003HAYEHMSI, KOTOPbHIE
UMEIOTCS B TIEPUOJAMYECKOM Tabiuile, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB U 3apsj sA1pa, oOlee YUciao dJIEKTPOHOB M paciipeieieHUue ux
IO 3JIEKTPOHHBIM CIIOSIM); OOBSICHITH O0IlIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COEJUHEHMH B Ipenenax MajblX MEPHOJOB M TJIABHBIX MOATPYII ¢ YYETOM CTPOEHMS UX
aTOMOB;



6) knaccuguyuposames XUMHYECKUE OSJICMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XHUMUYECKHUE
peakiuu (1o YUCITYy U COCTaBY YJYacTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY 3D (dEKTy, 1Mo
M3MEHEHHUIO CTENEeHE OKUCICHHSI XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATH) OOIIHE U CHICHM(DUIECKHE XMMUYECKHE CBOMCTBA POCTHIX U
CJIOKHBIX BEILECTB, MOATBEPXK/Aas OMHCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMUYCCKUX PEAKIIN;

8) cocmaensimb ypaBHEHUS DIICKTPOIMTHYCCKON IMCCOIMALMN KHUCIOT, MIEI0Yeld W COJeH;
MOJTHBIE M COKpAalIEHHBIE YPAaBHEHUS pPEAaKUUid HOHHOTO OOMEHA; YpaBHEHHUS pPEaKIHH,
MOATBEPHKIAIOIIUX CYHIECTBOBAHME TE€HETHYECKOW CBSI3M MEXKIY BEIIECTBAMU Pa3IUYHBIX
KJIaCCOB;

9) packpwieames cywHOCmMb  OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX —PEAKIMi  OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

10) npoenosuposams CBOWCTBA BEHISCTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

11) gbiuuciisimes OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIIECTB; MAaCCOBYIO JI0JTO
XUMUYECKOTO 3JIEMEHTa 1O (OpMyJie COCTUHEHHS; MAcCCOBYIO JIONIO BEIIECTBA B PacTBOPE;
MIPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMHUYECKOM peaKkinu;

12) cnedosams  mpaBWIaM  TIOJB30BAHUSA ~ XMMHYECKOH  TOCyaod ©  JabOpaTOpHBIM
o0opynoBaHueM, a Takke TMpaBuiamM oOpalleHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU 110 BBIMOJTHCHHUIO JIAOOPATOPHBIX XHMHYECKUX OIBITOB 110 TOJTYYCHHIO U
coOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

13) nposooums peakuuu, MOATBEPKAAIONINE KAaYeCTBCHHBIH COCTaB PAa3JIMYHBIX BELICCTB:
pacrmo3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpoMHA-, MOAUA-, KapOoHaT-, docdaT-, CUIMKAT-,

cynbdar-, THIPOKCHUI-WOHBI, KATHOHBI aMMOHHMS ¥ HMOHBl HW3YYCHHBIX METaJIIOB,
IPUCYTCTBYIOILIUE B BOJAHBIX PACTBOPaX HEOPraHMUYECKUX BEIIECTB;
14) npumensms OCHOBHBIC OIEpALMM MBICIUTEIBHON NEATENBPHOCTH — aHAIN3 W CHHTES,

CpaBHEHHUE, 00001IeHUE, CUCTEMAaTU3alINIO, BBISBICHUE TPUUNHHO-CIIEACTBEHHBIX CBSI3eH — IS
M3Yy4YEHUs CBOWCTB BEIIECTB U XMMUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHBIE METOIbI IIO3HAHUS -
Ha0It0/IeHne, U3MEPEHNe, MOJCIMPOBAHNE, IKCIIEPUMEHT (pealbHbIA U MBICIICHHBIH).

3. TemarTuueckoe INIAHUPOBAHHE, B TOM 4YHUCJIE C YUYE€TOM paﬁoqeifl MporpaMmmal
BOCIIMTAaHMsA, ¢ YKa3aHUEM KOJHUYE€CTBA YaCOB, OTBOAUMBIX Ha 0CBOCHME KaXKI0i TeMbl H

BO3MOKHOCTDb UCITOJIb30BAHHUSA 3JICKTPOHHBIX (lll/lq)pOBbIX) Oﬁpa3OBaTeJ'lel)lX pecypcoB

8 kiacc (68 yacoB)

Ne HasBanmue pa3sjaeina, TeMbl Koxa-Bo DJIeKTpOHHbIe (HM(POBbIE)
4acoB o0pa3oBaTejbHbIe pecypchl

Paznen 1. IlepBoHayajibHble XUMHYeCKHe 18

MOHSATHS.

1 | Ilpenmer xumun. Tena u BeriecTna. 1 https://resh.edu.ru/subject/lesson/
Lemoncmpayus «H3yuenue u onucanue 1521 /start/
Qusuueckux c80lCme o0bpazyos
HeOp2aHU4ecKUX 6euecmsy.

2 | MeToabl Mo3HAHUA B XUMUH. 1

IIpaktuyeckas padora Nel. 3HaKOMCTBO C
XAMHYECKOM TMOCYI0M, C MpaBUIaMHU
paboTel B Jsabopatopud U TNpUEMaMU

oOpareHus c 1abopaTOPHBIM
000py/IOBaHUEM.

3 | Uucteie BemiectBa U cmecu. CrocoObl 1 https://resh.edu.ru/subject/lesson/
pas3zieNieHus: CMECei. 1522/start/

IIpaktueckas pabora Ne2. Ouyumcrka
3arpsi3HEHHOW ITOBAPEHHOM COJIN.

4 | ®dusnueckue W XUMWUYECKHE SIBIICHUS. 1 https://resh.edu.ru/subject/lesson/



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1485/start/

XuMHU4decKast peakuus U €€ IPU3HaAKU.
Llemoncmpayus «Duzuyeckue u
Xumuqeckue SAGIEeHUSLY, «Ilpusnaxu
NPOMEKAHUSL XUMUYECKUX PeaKyuiiy.

1485/start/

5*

ATOMBI U MOJEKyJIbl. ATOMHO -
MoJekysipHoe  ydeHue. Ilpocteie u
CJIOYKHBIE BEIECTBA. «[lymb 68 HAYKy»

https://resh.edu.ru/subject/lesson/
1486/start/

XUMUYECKHUE 9JICMCHTBI. CUMBOIIBI
XMMHYECKHX 31eMeHTOB. OTHOCUTEIbHAS
aTOMHasd Macca.

https://resh.edu.ru/subject/lesson/

1486/start/

3aKOH TIOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuyeckass popmyna. OTHOCHUTENBHAS
MOJIEKYJIsIpHasi Macca. /Jemoncmpayus
«Coz0anue Mmooeret MONeKyN
(wapocmeporcHesvix) ».

https://resh.edu.ru/subject/lesson/

1487/start/

MaccoBas 7015 XUMHYECKOI'0 dJIEMEHTA B
COCOAUMHCHUU.

https://resh.edu.ru/subject/lesson/

1487/start/

MaccoBas 107151 XUMHYECKOTO DJIEMEHTAa B
COCAUHCHUU.

10

BanentHocTh
SJIEMEHTOB.

aTOMOB XUMHNYCCKHUX

https://resh.edu.ru/subject/lesson/

1520/start/

11

BanentHocTth
SJIEMEHTOB.

aTOMOB XUMHNYCCKHX

12

BanentHocTh
3JIEMEHTOB.

aTOMOB XUMHNYCCKHX

13

3aKOH COXPaHEHHUs MacChl BEIIECTB.
XuMH4ecKue ypaBHEHUs. JJemoncmpayus
«Onvim, UTLIFIOCMPUPYIOWULE 3aKOH
COXPAHEHUs MACCHLY.

https://resh.edu.ru/subject/lesson/

1519/start/

14

3aKOH COXpaHEHHUs MaccChl
XVWMHYECKUE YPAaBHEHMUS.

BCIICCTB.

15

Knaccudukanus XuMU4ecKuX peaxkiui.

https://resh.edu.ru/subject/lesson/

1519/start/

16

Knaccudukanus XuMUuecKux peaKiiuid.

17

Oboobwarouee nosmopenue no pazoeny
«llepsonauanvnuvie
HOHAMUSLY.

XumudeckKue

https://resh.edu.ru/subject/lesson/

2448/start/

18

Koumponvnas paboma no  pazoeny
«llepsonauanvhole Xumudeckue
NOHAMUSLY.

Pazpen 2.

Baskneiiliue npeacraBUTeH

HEOPraHu4eCKMuXx BEIIeCTB.

38

19

Boznyx. Kucnopon — aneMeHT u mpocroe
BelecTBO. HaxoxkaeHne Kuciopojia B
MPUPOJIC U CIIOCOOBI MOTYICHHUS.
Jlemoncmpayus «Kauecmeennoe
onpeoeneHue coO0epHCanUus KUCIopoOod 8
6030)Xe.

https://resh.edu.ru/subject/lesson/

2447 [start/

20

®dusndeckue W XHUMHYECKHE CBOMCTBA
KHCIIOPO/Ja. Llemoncmpayus
«Bzaumooeticmsue geuecms c
KUCTIOPOOOM U YCN08USL BOZHUKHOBEHUS U



https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/

npexpawjenus 2openus (noxcapa)”.

21

XUMHYECKue CBOICTBA KHCIIOPOAA.
Peakuuu ropenus.

22

[Ipaktudeckas padora Ne3. Ilomydenwue,
coOupaHue, pacrio3HaBaHue U U3Yy4YEHUE
CBOWCTB KUCJIOpPOJa.

23

[Ipumenenue xkuciopoaa. Kpyrosopot
KHCJIOpOJia B IIPUPO/IE.

https://resh.edu.ru/subject/lesson/

2447 start/

24

O30H — awIoTpomHas MOIU(HUKAIUS
KUCIIOPOJA.

https://resh.edu.ru/subject/lesson/

2446/start/

25

TemioBoit 3PeKT XUMUIECKON PEeaKIuu.
TepMOXUMHUYECKUE YPAaBHCHHS.

https://resh.edu.ru/subject/lesson/

2437 /start/

26

TonnuBo: yrosnb U MeTaH. 3arps3HeHHE
BO3/1yXa, YCUJICHHE MApPHUKOBOTO
addekra, pa3pyiieHne 030HOBOTO CIIOSL.

27

Bonopon- 3neMeHT ¥ mpocToe BELECTBO.
Haxoxnenune Bogopoaa B Npupoae u
CIocoObI MOTYYESHHUSI.

https://resh.edu.ru/subject/lesson/

3119/start/

28

DuU3nYECKUEe U XMMHUYECKHUE CBOMCTBA U
pUMEHEeHUEe BoAopoja. emoncmpayus
«B3zaumooeticmeue 600opooa c okcudom
meou (11)».

https://resh.edu.ru/subject/lesson/

3119/start/

29

[Ipaktudeckas pabora Ned Ilomyuenwue,
coOMpaHue, paclioO3HaBaHUE U M3YYCHHUE
CBOMCTB BOZI0poa (TOpeHue).

30

KomnuectBo BemiecTBa. MoJib. MOJ'ISIpHaSI
macca.

https://resh.edu.ru/subject/lesson/

2063/start/

31

Briuucienne ¢ MCnoJiIb30BaHUEM ITOHATUUA
«KOJMYECTBO BEIIECTBA» U «MOJIIPHAS
Maccay.

32

3akoH ABorazpo. MonspHblii  00beM
rasoB. «Ilymv 6 HayKy»

33

Pac4u€tel 1o XuMHYeCKUM YPaBHCHHUAM.

https://resh.edu.ru/subject/lesson/

2448/start/

34

Bona, d¢wusnueckue U XMUMHYECKHE
CBOMCTBA. Llemoncmpayus
«Bzaumooeticmeue 600vl ¢ memaniamuy.

https://resh.edu.ru/subject/lesson/

2062/start/

35

XUMHYECKHE CBOMCTBA BOJILI.

36

Bopa xak pactBopurenb. PacTBopumocTh
BemectB. PactBopel. Ponb pactBopoB B
MIPUPO/JIE U )KU3HU YEJIOBEKa.
Lemoncmpayus «Ocobennocmu
pacmeopenuss  gewjecme € - paziudHol
PACmMEOPUMOCIIBIOY.

https://resh.edu.ru/subject/lesson/

2062/start/

37

MaccoBasi 107151 BEIIeCTBa B pacTBOPE.

https://resh.edu.ru/subject/lesson/

2062/start/

38

[IpakTuueckas paboTa NeS.
[IpuroToBnenue pacTBOpPOB c
ONPEACICHHON MAacCOBOM Jonen



https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/

pPacTBOPEHHOTO BEIIECTBA.

39

Penrtenue 3amau

40

Kpyrosopot Boabl B npupojge. OxpaHa u
OUYHCTKA IPUPOJIHBIX BOJI.

41

OKCHIBL: Kiaccudukanus,
HOMEHKJIATypa, MOJIy4CHHE.
Jlemoncmpayus «3naxomcmeo c
obpasyamu OKCUOO8 U ONUCAHUE UX
CBOLCMEB).

https://resh.edu.ru/subject/lesson/

2445/start/

42

duznueckrue M XUMHUYECKHE CBOWMCTBA
OKCHJIOB.

https://resh.edu.ru/subject/lesson/

2444 /start/

43

XUMHUYECKHUE CBOMCTBA OKCHUIOB.

44

OcHoBanus: KJaccupuKanus,
HOMEHKJIATypa, MOTy4YeHHE.

https://resh.edu.ru/subject/lesson/

2442/start/

45

Pusnyeckue M XUMHUYECKUE CBOMCTBA
OCHOBaHHIA. Jlemoncmpayus
«Onpedenenue pacmeopos OCHOBAHUL C
nomowpto  uHouxamopos.  Ilonyuenue
HEepacmeopUMbIX OCHOBAHULLY.

https://resh.edu.ru/subject/lesson/

2443/start/

46

XUMHAYECKHUE CBOMCTBAa OCHOBAHUH.

47

Kucnotsr: KJIacCH(HUKAIHS,
HOMEHKJIATYypa, MOJTy4CHUE.
Jemoncmpayus «Onpeoenenue
pacmeopos  KUciom ¢ NOMOUbIO
UHOUKAMOPOBY.

https://resh.edu.ru/subject/lesson/

2055/start/

48

®duznyeckue MU XHUMHUYECKHE CBOWCTBA
KHCJIOT.

Jlemoncmpayus «B3aumooeticmsue
Kuciom ¢ memannamu. Bzaumooeticmsue
oxkcuoa meou (1) ¢ cepnou xucromoil.
Peaxyus neiumpanuzayuuy.

https://resh.edu.ru/subject/lesson/

3120/start/

49

XMUMHYECKHE CBOMCTBA KHUCIIOT.

50

Comnu: HOMCHKIJIaTypa, IMOJIyYCHHC.

https://resh.edu.ru/subject/lesson/

2054/start/

51

®uznyeckue MU XUMHUYECKHE CBOMCTBA
conet. [lemoncmpayua  «Bvimecnenue
00H020 Memania opyaum u3 pacmeopa
conuy.

https://resh.edu.ru/subject/lesson/

2441 /start/

52

XMUMHYECKHE CBOMCTBA COJIEH.

53

I'enetnueckas CBA3b MCKAY KJlacCaMu
HEOPTaHNUYCCKUX CoeJIPIHeHHfI.

https://resh.edu.ru/subject/lesson/

2440/start/

54

IIpaktnyeckass pabora Ne6 Pemenne
HKCIIEPUMEHTANIbHBIX ~ 33Jlad [0 TEMe
«Baxueilmme KiIacchl HEOPTaHUYECKUX
COCTUHEHUINY.

55

Obobwarouwee nosmopenue no pazoenam
«Baocnetivue xnaccol HeopeanHuueckux
COCOUHEHUY.

56

Koumponvnas paboma no  pazoeny
«Baoichetiwue Knaccvl HeopeaHuyuecKux
COeOUHEHULL.

Pazpen 3.

IHepuoguyeckuii 3aKOH U

10



https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
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https://resh.edu.ru/subject/lesson/2441/start/
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https://resh.edu.ru/subject/lesson/2440/start/

Hepuoauueckas

CHCTEMA XUMHYECCKHX

nemenToB JI.U. MenneaeeBa. Crpoenue

aTOMOB. Xumuueckast CBSI3b.

OKHUCITUTETBHO-BOCCTAHOBUTEIbHbIE

peaKknmu.

57 | Crpoenne aroma. Ilepuomudeckuii 3aKOH 1 https://resh.edu.ru/subject/lesson/
A.UN.  Menneneepa.  Ilepuonuueckast 2053/start/

Tabnuua XAMWYECKHUX 3JIEMEHTOB. https://resh.edu.ru/subject/lesson/

Hemoncmpayus «Obpaszyvt memannos u 2051 /start/

HeMemaiioey. https://resh.edu.ru/subject/lesson/
2050/start/

58 | 3aKOHOMEPHOCTH HM3MEHEHHUs paauyca 1 https://resh.edu.ru/subject/lesson/
aTOMOB XUMHYECKHUX 2JIEMEHTOB, 2049/start/
METAIMYECKMX W HEMETaUTHYCCKUX
CBOMCTB IO TIpymnmam H IEepHOJaM.

Jlemoncmpayus «Bzaumooeticmsue
2UOPOKCUOA YUHKA C pACMBOPAMU KUCTIOM
u wenoveuy.

59 | 3navyenue [lepuomuueckoro 3akoHa U 1
[Teproardeckoil CHCTEMBl XHMHYECKUX
SJIEMCHTOB JIJISl PA3BUTHs HAYKH U
MPAKTHKH.

60 | Xumuyeckas CBSI3b. KoBasenTHas 1 https://resh.edu.ru/subject/lesson/
HETIOJISIpHAs. XUMHYECKAst CBSA3b. 2048/start/

61 | DIEKTPOOTPHULIATEIBPHOCTD ~ XUMHUYCCKHX 1 https://resh.edu.ru/subject/lesson/
anemeHToB.  KoBaneHTHas — mojsipHas 2439/start/
XUMHYECKast CBA3b.

62 | MoHHas CBs3b. 1 https://resh.edu.ru/subject/lesson/

2439/start/

63 | CrernieHb OKUCIICHUSI. 1 https://resh.edu.ru/subject/lesson/

3121/start/

64 | OKHCINTENEHO-BOCCTAHOBUTEIIBHBIC 1 https://resh.edu.ru/subject/lesson/
pEaKIIHH. 3122/start/
Jlemoncmpayus «Onvimol,

ULTIOCMpUpyowue npuMepbl OKUCIUMETb-
B0CCMAHOBUMENbHBIX PEAKYULLY.

65 | OKHUCTUTENHPHO-BOCCTAHOBUTEIILHBIE 1
pEaKIIHH.

66 | Obobwaowee noemopenue no pazoeny 1 https://resh.edu.ru/subject/lesson/
«llepuoouueckuil 3aKOH u 3093/start/
Ilepuoduueckas cucmema XumMuvecKux
onemenmos [ 1. Menoeneesa.

Cmpoenueamomos. Xumuueckasn
c6513b. OKUCIUmMenbHo-
B0CCMAHOBUMENbHBIE PEAKYUUY.
67 | I'ooosas konmponvHas paboma 1
68 | Oboowarowee nosmopenue no 1

npeomemy «Xumusay 3a 8 knacc

*Yuem paboueii npoecpammer 6ocnumanus

9 kaacc (66 yacoB)

HasBanmue pasneia, TeMbl

Ko.1-Bo
4acoB

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIE pecypchl
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Pazgen 1. BemecrBo M XuMHYecKas
peakuus.
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1

Ilepuonnueckuii 3akoH. [lepuoanueckas
cucTeEMa XHUMHYECKHX 2JIEMEHTOB.
Ctpoenue aToma.

CrpoeHus BeleCTBa: BUAbl XUMUYECKOM
cBs3u. Kpucrannnueckue pemeéTKu.
Llemoncmpayus «Mooenu
KPUCAIUYECKUX DeULEMOK ).

Knaccudukanms u  HOMEHKIIATypa
HEOPraHMYECKUX BEIIECTB.
Jemoncmpayus «Obpasyvl
HeOpP2aHUYeCKUx eujecmey.

XUMHYECKUE CBOWCTBA BEINIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHUYECKUX
COCTUHEHUH.

I'eHeTmyeckas CBA3b HEOPTaHUYCCKUX
BCIICCTB.

Knaccupukanus XUMHYECKUX PEaKIUit
10 Pa3JIUYHBIM IPU3HAKAM.

OK30- U DJHJIOTEPMUYECKUE pEeaKLUU,
TCPMOXUMHYCCKUC PCAKITNH.

CKOpOCTh XUMHUYECKUX PEAKIUH.
Jemoncmpayus «3asucumocmo
CKOpOCMU ~ XUMUHECKOU peakyuu om
8030elicmaBUsl PpA3TUYHBIX (PAKMOPOB ).

https://resh.edu.ru/subject/lesson/

2102/start/

OO6partumsie u HEeoOpaTUMbIe
xumMudeckue peakiuu. [loHstHe O
XUMHYECKOM PaBHOBECHUHU.

https://resh.edu.ru/subject/lesson/

2103/start/

10

OKHCITUTETBHO — BOCCTAHOBHUTEIIbHBIC
peaKkIuu.

Jemoncmpayus «OkucnumenvHo-
80CCMAHOBUMENbHBIE DEAKYULL.

https://resh.edu.ru/subject/lesson/

2104/start/

11

CocraBiieHUe YpaBHEHUN OKUCITHTEIHHO-
BOCCTAHOBUTENIBHBIX peaxiui c
UCIIOJIb30BAaHUEM METOJIa DJIEKTPOHHOTO
OajaHca.

Teopus JIEKTPOIUTHIECKOU
JUCCOLMAIINY. OIEKTPOIUTHI u
HEeRIeKTPoJuThl. CTeNeHb JUCCOLUAIUH.
«llymyo 6 Hayky»

https://resh.edu.ru/subject/lesson/

1518/start/

13

Juccoumarnusi  KUCJIOT,  OCHOBaHUH,
coJei. Jlemoncmpayus
«Dnekmponpo8ooHocmb pacmeopos
seuyecms, npoyecc ouccoyuayuu
KUC/IOM, Weno4ell U CoNely.

14

Peakuuu noHHOr0 oOMeHa U yCIOBUS UX
nporekanus. [emoncmpayus «lIpusnaxu
NPOMEKaHUsl peakyuli UOHHO20 0OMEHAy.

https://resh.edu.ru/subject/lesson/

1603/start/

15

[IpakTHyeckast paboTa Nel
PacnosnaBanue HEOPTaHUYECKHIX
BCIICCTB C ITOMOIIBKO KAYCCTBCHHBIX
peaxIuii Ha HOHBI.

16

IIpakTtuyeckas pabora Ne2 Pemrenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

17

I'mpponus cosen.

https://resh.edu.ru/subject/lesson/
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3123/start/

18 | Oboowarowee nosmopenue no pazoeny
«Bewecmeo u xumuueckasn peaxyusny.

https://resh.edu.ru/subject/lesson/

2101/start/

19 | Konmponvnass paboma no  pasoeny
«Bewjecmeo u xumuueckas peakyusy.

Pasznea 2. Hemera/Liibl HX COCAUHEHUA.

29

20 | OOmas xapaKTepUCTHKA TaJIOTCHOB.
CrtpoeHue u GU3NIECKUE CBOWCTBA
MPOCTHIX BEIIECTB.

Hemoncmpayus «Obpa3syvi
HeOpeaHu4yecKux 8eujecms, Xiopuoos
(eanozenu0os)y.

https://resh.edu.ru/subject/lesson/

2075/start/

21 | Xuop. XnopoBogopoa. [ericTBue xaopa
U XJIOPOBOJOpOJa Ha OPTaHU3M
YeJIOBeKa.

Jlemoncmpayus « Puzuveckue u
XUMUu4ecKkue ceoucmad 2ai02eHo8 U ux
COCOUHEHULLY.

22 | Consinast KHCIIOTA, XHMUYCCKHE
CBOWCTBA, MIOJyYCHHE, IPUMCHEHUE.

23 | IIpaktnueckas pabora Ne3 CgolicTsa
COJIIHOM KuCIOoThl. KauecTBeHHAA
peakIs Ha XJIOPUJ] — MOH.

24 | Obwas xapakTepucTruKa 31eMeHToB VIA
—rpynnsl. CTpoeHue u CBOMCTBa
KHCIIOpO/Ia.

25 | CtpoeHue U CBOICTBA CEPBI.
AnnotponHsle MOAU(DUKALINY.
Haxoxnenne B mpupoze.
Hemoncmpayus «Obpasyul cepuvl u eé
COCOUHEHULLY.

https://resh.edu.ru/subject/lesson/

2434/start/

26 | CepoBomopon, cTpoeHHe, (hU3NIeCKue u
XuMuueckne cBoictBa. OKCHUIl  Ccepbl
(V). XUMHUECKOE 3arps3HCHHE
OKPYKaIOIIEeH Cpeibl.

https://resh.edu.ru/subject/lesson/
2434/start/

https://resh.edu.ru/subject/lesson/
2076/start/

27 | Oxcun  cepor  (VI).CepHas kucnora,
¢uznyecKkue U XUMMUYECKHE CBOMCTBA.
CriocoObI 1oJTy4eHHsI CEPHOM KHCIOTHI.

https://resh.edu.ru/subject/lesson/

2077/start/

28 | Cneun¢uyueckre CBOHCTBA CEPHOM
KHCJIOTHI.

Hemoncmpayus «Obyenusanue caxapa
noo oeucmeuem KOHYeHMpUpoBaHHoU
CEepHOL KUCTIOMbLY.

29 | IIpaktuueckas pabora Ne4 CgoiicTBa
pa30aBiIeHHON CEPHOI KUCIOTHI.
KauecTBennas peakuus Ha cynbdart —
HOH.

30 | OOmas xapakTepuCTHUKa JIEMEHTOB VA
— rpynnsl. A30T, Gpu3NYECKUe U
XUMHUYECKHE cBoMicTBa. Kpyrosopor
a30Ta B PUPOJE.

Jlemoncmpayus « Puzuueckue ceolicmaa
asomay.

https://resh.edu.ru/subject/lesson/

2078/start/

31 | AMMuak, ero pu3nYecKue U XUMUYECKHe
CBOICTBA, ITOJy4ECHUE U IPHMEHEHUE.

https://resh.edu.ru/subject/lesson/

2078/start/



https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/

32

[paktudeckas padbora Ne5 [Tomyuenue,
coOupaHme, pacrio3HaBaHUE U U3YUCHUE
CBOMCTB aMMHAKa.

33

Comu aMMoHMS, HX (QUIHYECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHCHHE.
Llemoncmpayus «Kauecmeennas
peaxyusi Ha UOHbL AMMOHUSLY.

34

A30THas KUCJIO0Ta, €€ MOoJyuYeHHe,
(bU3HMYECKHEe U XUMUUECKHE CBOMCTBA.

https://resh.edu.ru/subject/lesson/

2074/start/

35

Crenuduueckre CBOMCTBA a30THOM
KHCJIOThI. XUMHYECKOE 3arpsi3sHEHUE
OKPYXKAarOILEH Cpeabl.

Jemoncmpayus « Bzaumooeticmeue
KOHYEHMPUPOBAHHOU A30MHOU KUCTIOMbL
C MeObIoy.

https://resh.edu.ru/subject/lesson/

2074/start/

36

docdop, aTOTPOITHBIE MOAUPHUKAIIUN
docdopa, husznyeckue U XUMUICCKHE
CBOMCTBA.

Hemoncmpayus « Qusuueckue ceolicmsa
gochopa u e2o coeounenuily.

https://resh.edu.ru/subject/lesson/

2073/start/

37

Oxkcun docdopa (V) u pochopnas
KHCITI0Ta, GU3NUYCCKUE U XUMUICCKHEC
CBOICTBa, MOJTy4YEHUE.
Jlemoncmpayus «Kauwecmeennas
peaxyus Ha gocgham-uomny.

https://resh.edu.ru/subject/lesson/

2073/start/

38

OO6m1as xapaktepuctuka sinemMeHToB [VA
— Ipynnsl. YIepoa, aJuloOTPOIHbIE
MoauduKayK, GU3NIECKUE U
XUMHYECKHE CBOMCTBA.

Hemoncmpayus «Mooenu
KPUCMAIUYECKUX PeulémoK aimasd,
epaguma, ¢ynnepena», «Aocopoyus
PACMBOPEHHDBIX eUjecma
AKMUBUPOBAHHBIM Y2TIeM.

https://resh.edu.ru/subject/lesson/

2072/start/

39

Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA, JIEHCTBHE Ha
JKUBBIE OPraHU3MBbI, [IOJIYYEHUE U
MIPUMEHEHUE.

https://resh.edu.ru/subject/lesson/

2071/start/

40

VYronbHast KUCI0TA U €€ COJU, UX
dbuznyecKkre 1 XUMHUYECKHe CBOHCTBA,
noytydeHue u npumenenue. Kpyrosopor
yriiepojia B Ipupo/ie.

Jlemoncmpayus «Kauwecmeennas
peaxkyus Ha KapOOHAM-UOHY,

https://resh.edu.ru/subject/lesson/

2070/start/

41

[IpakTtuueckas padota Ne6 I[Tomyqenue,
coOupaHue U U3y4eHne CBONCTB
YIIJIEKHUCIIOTO Ta3a, paclio3HaBaHUE
KapOOHATOB.

42

[TepBoHavabHBIC TOHATHS 00
OPraHUYeCKHUX BELIECTBAX.

https://resh.edu.ru/subject/lesson/
1608/start/
https://resh.edu.ru/subject/lesson/
2436/start/
https://resh.edu.ru/subject/lesson/
2066/start/
https://resh.edu.ru/subject/lesson/
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2065/start/

43 | Tlondarue 0 OUOJIOrMYECKU BAXKHBIX
BEILECTBAX. «/Iymb 6 HayKy»

https://resh.edu.ru/subject/lesson/

1609/start/

44 | Kpemuuii, ero pusznyeckue u
XMMHYECKHE CBOMCTBA, MOJIyYECHUE U
npumenenue. Okcun kpemuus (1V).

https://resh.edu.ru/subject/lesson/

2069/start/

45 | KpemneBas kucinorta. CUIHKaThI, KX
UCIIOJIb30BaHUE B OBITY, MEAMIIMHE,
MIPOMBIITUICHHOCTH

Lemoncmpayusa «Kauecmeennas
peaxkyusi Ha cunukam-uony, «lIpooykyus
CUTTUKAMHOU NPOMBIULIEHHOCTIULY.

46 | IIpakTuueckas padora No7 Pemenue
9KCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«Baxxneimye HeMeTaJUIbl M UX
COEIUHEHUSY.

47 | Obobwarouee noemoperue no pazoeny
«Hememannvl u ux coeouneHus».

https://resh.edu.ru/subject/lesson/

2068/start/

48 | Konmponvuas paboma no pasoeny
«Hememannvl u ux coeouneHus.

Paszgea 3. Mera/uibl 1 UX COeINHEHMS.

49 | OO01mas XxapakTepUCTHKA XUMUYSCKUX
3IIEMEHTOB —METaIOB. MeTanieckas
cBs13b. DU3MYECKHE CBONCTBA METAJIIIOB.

https://resh.edu.ru/subject/lesson/

1607/start/

50 | O6mue criocoOb! MOydYeHUs] METAILIIOB.

51 | Xumudeckne CBOMCTBA METAJLIOB.
DIIEKTPOXUMUYECKUN Psi/l HAIIPSKEHU I
METaJIOB.

52 | Cronasel. Koppo3ust meTanios.
Jemoncmpayus « Obpasyvl memanios u
cniasosy, «Kopposus memannosy.

53 | llenouyHbIe METAJUTBI M KX COCTUHEHHUS.
HHemoncmpayus « Okpawueanue
NAAMeHU UOHAMU HAMPUsL, KAUs,
Kanvyusy, «Bzaumooeiicmesue okcuoa
Hampusi ¢ 6000UY.

https://resh.edu.ru/subject/lesson/

1602/start/

54 | Marnutii. [l{e1ouyH03eMeNnbHBIE METAILIBI.
Jlemoncmpayus « Bzaumooeticmsue
OKCUOA KAIbYUsSL C 000N,
«Kauecmeennvle peaxyuu na kamuoHwl
Ma2HUsL U KanbYusy..

https://resh.edu.ru/subject/lesson/

3124/start/

55 | Baxkneiinie coeIMHEHUS KaIbIIHS.
JKecTKoCTh BOJBI U CIOCOORI €€
yCTpaHEHHUSI.

Jemoncmpayus «Hccredosanue
CBOLICMB JHCECMKOU 800bLY.

56 | AnroMuHuil.

https://resh.edu.ru/subject/lesson/

1604/start/

57 | Am¢oTtepHbIe CBOWCTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS.
Jemoncmpayus «Amgomepnoie
ce0licmea 2uOPoOKCUOa AlOMUHUSLY.
«Kauecmeennvie peakyuu Ha KamuoHbwl
ANIOMUHUAY.

https://resh.edu.ru/subject/lesson/

1604/start/

58 | XKeneso.

https://resh.edu.ru/subject/lesson/
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https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1605/start/

Jlemoncmpayusa «IlIpoyecc copenus
Jrcene3a 6 KUciopooey.

1605/start/

59 | Okcuapl, THIPOKCUIBI U COJIU XKeye3a
(1) u xenesa (1), ux cocras, cBoiicTBa
Y TIOJTYYCHHE.

Jlemoncmpayusa «Kauecmeennvle
peaxyuu na kamuonwl sicenesza (1) u
acenesa (I1)».

60 | IIpakTrueckas pabota Ne§ Pemienue
IKCIIEPUMEHTATBHBIX 3a/1a4 [10 TeMe
«BaxHee MeTallbl U UX
COCTHHCHUS.

Jlemoncmpayus « Kauecmeennvle
peaxyuu Ha uonvl yunxa, meou (11)».

61 | OGoOmatroiiee MOBTOPEHHE 10 PA3IALCITY
«MeTaiuibl U UX COETUHEHUI.

https://resh.edu.ru/subject/lesson/

2067/start/

62 | Obobwmarouee noemopenue no
npeomemy «Xumusn» 3a 9 Knacc

63 | I'0oosas konmponwvnaa paboma

Pa3nen 4. Xumus U okpy:Kaomas cpejaa.

w

64 | Be3onacHoe UCIIOIL30BAHUE BEIIECTB U
XUMHUYECKHX PEeaKIuii B ObITY.
Hemoncmpayus «HM3zyuenue obpasyos
Mamepuanogy.

65 | Xumudeckoe 3arps3HCHHIE OKpYKaroIIen
CpeJBbl.

66 | [IpupoaHBIEC HCTOYHHUKH YTIIEBOIOPOJIOB.

*Yuem paboueti npoecpammsl 6ocnumanus



https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
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