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COJEPXAHUME OBYYEHUA

7 KIIACC
XuMUS B IIEHTpe eCTeCTBO3HAHMA

XHUMUS — 4aCTh €CTECTBO3HAHUS.

HaGnronenue kak OCHOBHOW METOJ TO3HAHUS OKPYXAIOIIEro Mupa. ¥YCIoBUS
npoBeneHust HaOmoaeHus. ['unoreza. DxcnepumeHT. BriBoa. CTpoeHue IjiaMeHHu.
JlabopaTopus u o6opyaoBaHue.

Monens, monenupoBanue. OcoOEHHOCTH MOJEIUpPOBaHUS B Teorpaduu, (usmke,
ouonorun. Mogenu B Ouonoruu. Mymspxku. Moaenu B dusuke. DnekrpodopHast
mamuHa. ['eorpaduyeckue mMonenu. XUMHYECKUE MOJAEITU: IMpeaMeTHbIe (MOJEIH
aToMa, MOJIEKYJ, XUMUYECKUX W MNPOMBIIUICHHBIX IPOU3BOJCTB), 3HAKOBBIC, WIIU
CHUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYJIbI BEILIECTB, YPAaBHEHUS PEAKIIUN).
XYUMHUYECKUI 3JIEMEHT. XuUMHU4Yeckue 3Haku. Mx o0o3HaueHue, MPOU3HOIICHUE.
Xumnueckue (opmyiasl BenlecTB. [IpocTbie u cioxHble BemecTBa. MHAekchl u
ko3 uimenTrl. KauecTBEHHBIN U KOJTUYECTBEHHBIN COCTAB BEILIECTBA.
YHUBEpPCANbHBIM XapakTep IMOJIOKEHUN MOJEKYIAPHO-KMHETUYECKOW TEOPHH.
IlonsATHSA «arom», «MoOJeKysa», «uoH». CrtpoeHue BemecTtBa. Kpucramimyeckoe
coctosiHue BeecTBa. Kpucramimyeckue pemerku TBepAbix BeuiecTB. duddysus.
bpoyHOBCKOE nBUXKEHUE.

XVMMHUUYECKHI COCTaB KMBOW KJIETKU: HEOPTaHWUECKHe (BOJa U MUHEPAJIbHBIE COJIN)
U oprannyeckue (OenKu, XKUpbl, YIIeBOAbl, BATAMUHBI) BelllecTBa. buonoruueckas
poJib BO/IBI B 3kKBOM KieTke. DortocuuTtes. Xnopodui.

MareMaTHKa B XUMHH

OnpeneneHrne OTHOCUTEIbHON aTOMHOW MacChl XMMUYECKUX 3JIEMEHTOB 1O Ta0IMIIE
J. W. Menngeneea. HaxoxeHue OTHOCUTEIIBHOM MOJIEKYJISPHOW MAacChl IO
(GopMysie BelecTBa Kak CyMMbl OTHOCHUTENBHBIX aTOMHBIX MaccC, COCTaBIISIOIINX
BEILIECTBO XUMHYECKUX JIEMEHTOB.

[TonsiTe 0 MaccoBOM J101€ XUMUYECKOTO 3jieMeHTa (W) B CJIOKHOM BEIIECTBE U €€
pacuer no ¢opmyine BemectBa. Haxoxnenue (popmysibl BeniecTBa Mo 3HAYEHUSIM
MacCCOBBIX JI0JI€ 00pa3yIOIIMNX €ro JIEMEHTOB (JIJIs IBYX4aCOBOI'O U3YUEHHS Kypca).
Yuctsle BeniecTBa. Cmecu. ['eTreporeHHble M roMOreHHblE cMecu. ['a3000pa3Hbie
(BO31yX, TIPUPOIHBIA Ta3), KUJKHE (HEPTH), TBEpAble cMecHu (TOpHBIE TOPOJIBI,
KyJIMHApHbIE CMECH U CUHTETUYECKHE MOIOLIUE CPENICTBA).

Omnpenenenne o0beMHOM oy ra3a (¢p) B cmecu. CoctaB aTMOC(hHEpPHOTO BO3AyXa H
npupoaHoro rasza. Pacuer o6bema 1011 raza B CMECH IO €ro o0beMy M HaoOOpOT.
[Tonsatue o ITJIK.

MaccoBas o Bemectsa (W) B pactBope. Konuenrparnus.

SIBJIeHus, MPOUCXOsIIIIME C BEeIIeCTBAMM

HekoTopsie mpocreiime crnocoObl pa3feeHus: CMEceil: mpocenBaHue, pa3zesieHue
CMEceil MOPOIIIKOB KeJe3a U Cepbl, OTCTaUBaHUE, IEKaHTalUA, [ICHTPU(YTUPOBAHHUE,



pas3feneHre ¢ MOMOUIBIO JeNUTENbHON BOPOHKH, (uiabTpoBaHue. OuiabTpoBaHUE B
nabopatopun, OBITY W Ha mpousBoictBe. [loHsaTne o duabTpare. AmacopOIus.
[Tonsitre 006 agcopOiuu u afgcopOeHTax. AKTUBUPOBAHHBIN YrOJb KaK BaXKHEUIIUI
aacopOeHT. YcrpoiicTBo npoTrBoraza. CriocoObl OYMCTKH BOJIBI.

Juctmisanus (meperoHka) Kak MpoIece BBIJCICHUS BEIIECTBA U3 KUAKOW CMECH.
JluctuinupoBaHHasi Boja U 00J1acTU €€ TPUMEHEHUSI.

[Ipu3Haku XUMUYECKHUX pEaklMil: W3MEHEHHE I[BeTa, O00pa3oBaHUE OCalKa,
PAcTBOPEHHME MOTYYEHHOT'O 0CAKa, BBIJICIICHHUE T'a3a, OSBIICHHUE 3a11aXa, BbIJICICHHE
WJIM TIOTJIOIEHUE TEIUIOTHI.

Paccka3pl 10 XuMuH

8 KUIACC

IlepBoHaYa/IbHBbIC XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tenma u BemectBa. PU3WYECKHE CBOMCTBA BENMIECTB. ATrpEraTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTOJax MO3HAHMS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE »dJeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U cloXKHbIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas popmyina. BaneHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAS aTOMHass Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHasg macca. MaccoBasi 1oyl XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

KonnuecTBo BemectBa. Monbs. MonsipHass macca. B3anMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUH.

du3nvecKre U XMMHUUECKUE SBJICHUSA. XUMHUUECKasi peakius U €€ Mpu3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNs, 3aMEIIICHUSI, 0OMEHA).

XUMHYECKUH IKCTIEPUMEHT

3HAKOMCTBO C XMMHMUYECKOH TMOCYA0M, MpaBuiaMu pabOThl B JIaOOpaTOpuu u
npuéMamMu oOpaleHus: ¢ JabopaTopHbIM 000pYyIOBaHUEM, U3YUEHUE U OMUCAHUE
bu3MYeCKuX CBOMCTB O0O0pa3lloB HEOPTaHMYECKUX BEIIECTB, HAOIIOICHNE
busndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCAIMS BOJbI) M XUMHUYECKHX (FOpPEHUE CBEUM, MPOKAIMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTOW) SIBIICHUM, HaOI0ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjiokeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KUCIOTHI C XJOPHUJIOM Oapusi, pa3ioKeHUE THAPOKCHAA
menu (II) npu HarpeBanuu, B3auMOJICUCTBUE kele3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3lesieHHs] CMeced: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbINIApUBaHUE, AUCTWILISALUS, XpoMaTtorpadus, NpoBeeHNE OUUCTKH TOBAPEHHOU
CONMY, HaONIOJEHWE W  ONUCaHWe  pe3yJIbTaTOB  MPOBEACHHS  OTbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl, CO3/IaHUE MOJEJIEN MOJIEKY



(ILIapoCTepIKHEBBIX ).

Bakueiiume npeacTaBuTe M HCOPraHUYECKUX BeleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciopoa — 3JeMEHT UM IPOCTOE
BemecTBO. Haxoxaenue kuciopona B Tpupoje, (U3NUECKHE M XUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcuapl. [Ipumenenue xucinopona. CriocoObl

MOJlydYeHHUs] KUCJIOpoJa B J1a0OpaTopuud M MPOMBIIUIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINS KHCIOPOA.

TernoBoit 3hdekT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenne Bogopoaa B mpupo/e,
bu3nYecKue 1 XUuMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI ToyueHust. Kuciotor
U COJIHU.

MoutsipHbIit 00b€M Ta30B. Pacuérel mo xumudeckuM ypaBHeHusM. Ouznyeckue

cBorctBa BoAbl. Boma kak pactBopurenb. PacTtBOpEI.

HacellieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BEIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOABL. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZi€ U B KU3HU 4YesioBeKa. KpyroBopot Boabl B MPHUPOJIE.
3arps3HeHHe NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranumdeckux coeauHeHuid. Oxcunbl. Knaccudukaims
OKCUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, aMpOTepHbIE) U
HeconeoOpasyromue. Homenknatypa okcunoB. ®dusnueckue U XUMHYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanusa. Krnaccudukanuss OCHOBaHUM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuii. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. @usnyeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
ITonyuyenue KUCIIOT.

Comu. Homenknarypa comneid. @U3NUECKUEe U XMMUUYECKHE CBOMCTBA COJICH.
[Tonydyenue comnen.

I'eneTnueckas CBA3b MEXIY KJIACCAaMU HEOPTAHUYECKHUX COECTMHEHHI.

Xumuueckuit IKCnepumenm

Ka4eCTBEHHOE ONPENEIICHUE COJEPKAHUS KUCIOPOJa B BO3YXE, MOJyUYECHHE,
coOuMpaHue, pacro3HaBaHWE€ M U3Y4YEHHE CBOMCTB KHUCJIOpOAa, HaOIo/IeHne
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (1moxkapa), 03HaKOMJICHHE C 00pa3aMi OKCHI0B 1 OITMCaHUE
UX CBOWCTB, MOJIy4eHHE, COOMpaHKe, paclio3HaBaHUE 1 U3yYEHUE CBOMCTB BOIOPOA
(ropenue), B3aumoneiictBue Bogopona c¢ okcupoM wmeau (II)  (Bo3moxkHO
MCITI0JIb30BAaHUE BUEOMATEPUAIIOB), HAOIIOeHUE 00Pa31I0B BEUIECTB KOJIMUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHHUSI BEIIECTB C pa3IU4YHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOM JOJEH



pPacTBOPEHHOTO BEILIECTBA, B3aMMOJCICTBHE BOJbLI C MeTauiaMu (HATpUEM u
KaJlbliieM) (BO3MOKHO  HUCIIOJIb30BAaHUE  BHUEOMATEPUAIIOB), UCCIEAOBAHUE
00pa310B HEOPTraHUYECKUX BEUIECTB PA3IMUHbBIX KJIACCOB, HAOMIOACHUE U3MEHEHUS
OKpPAaCK{ MHJAMKATOPOB B paCTBOpaxX KHUCIIOT U IIEJIOYEH, N3yUeHUE B3aUMOECHCTBUSA
okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEUTpan3aluy, MOJYyYEHWE HEPAaCTBOPHUMBIX OCHOBAHMI, BBITECHEHHE OIHOTO
MeTaJljla IPYyTUM U3 PacTBOPa COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 M0 TEME
«BaxHeiine KIacchl HEOPraHMYECKUX COCTMHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckas cucTeMa XMMHYECKHX
aemenToB JI. U. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBSf3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBple MONBITKM KiIaccCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynnax CXOIHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM()OTEPHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

Ilepunonnueckuii 3akoH. [leproandeckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. KopotkonepuoaHas u nnuHHonepuoaHas popmsl [lepuoauueckoit
cucteMbl xuMmuueckux dneMeHtoB /I, M. MenneneeBa. Ilepuoasl u rpynisl.
DU3NYECKHl CMBICI MOPSIAKOBOTO HOMEpa, HOMEPOB MEepUoAa U TPYMIIbI AJIE€MEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTroMoB MepBbIX 20 XMMHMYECKHX  3JIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenngeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanueckoil cuCTeMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenpeneeB — ydéHbll U
Ipa)JIaHUH.

Xnmuueckass cBs3b. KoBaneHTHass (TOJisIpHAs M HEMOJISIPHAsi) CBS3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX A1eMEHTOB. loHHAas CBSI3b.

Crenenp  oxkucneHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchl OKUCIEHUS U BOCCTaHOBIICHUS. OKHUCIUTENIN U BOCCTAHOBUTEINH.

Xumuueckuit IKCnepumenm

u3ydeHue oOpa3loB BEIIECTB METAIJIOB U HEMETAJIOB, B3aUMOJCHCTBHE
THAPOKCHJA IMHKA C pPacTBOpaMU KHCIOT W IIEJI0Yeil, MpPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLun
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXNpeaIMETHBIX CBsS3€d NpH M3YYEHUHM XUMHHM B 8 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX
IIOHATUH, TaK W NMOHATUH, SBISAIOIINXCSA CUCTEMHBIMU JUISI OTIAENBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOI'0 [IMKJIA.

OO11ue ecTecCTBEHHO--HAayUHbIE MOHATUSA: HAyYHbIH (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaJu3, CHUHTE3, KiIacCU(UKAIMsA, TMEePUOJUYHOCTb, HAONIIOJECHHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®u3uka: MaTepusi, aTOM, AIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJI, U30TOIIbI,
PaZAMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsili, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (QU3NYECKUE BEJIUYMHBI, CIUHUIIBI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COonHIIE.

buonorus: hotocuntes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE IOPOBI, MOJE3HBIE
HCKOIIAeMBbIE, TOILUIMBO, BOHBIEC PECYPCHI.

9 KJIACC

BemecTBo U XumMnuyeckas peakuus

[lepnonmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHWUH CBOMCTB
XUMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KNS, KANbLUA U UX COEAUHEHNN
B COOTBETCTBUM C IIOJIOKEHHMEM DJJEeMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XUMHUYECKOW CBS3M. THIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUUeCKUX peakifil o pa3InyHbIM IpU3HAKaM (110 YUCITY
¥ COCTaBy YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, 1O
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEaKlUU, TEPMOXUMUYECKUE
YPaBHEHUSL.

[lonsiTue 0 cKOpoCcTH XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xumMuueckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PpEAKUMHA M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE — pPEAKLMH,  JJCKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHOM  PEaKLMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKUU C  HUCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOMALIMHU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUJAMU
XxuMu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOro oOMeHa. Y clnoBusi MPOTEKaHUs peakliuii HOHHOTO 0OMeHa,
MOJHBIE M COKpAlI€HHbIE HWOHHBIE YypaBHEHUs peakiui. CBOICTBA KHUCIOT,
OCHOBAHUI1 U COJIEH B CBETE MPEICTABICHU 00 3JEKTPOIUTUYECKON AUCCOIHAIIHH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNnel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHWYECKHX
BEILIECTB — METAUIOB M HEMETAUIOB (rpaduTa M aiMasa), CI0KHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU PEAKIIUU OT
BO3JCICTBUS  pa3iMuYHBIX  (PAKTOPOB, HCCIEJOBAaHHE  AIIEKTPOIPOBOJHOCTU
PacTBOPOB BELIECTB, IpoLecca AUCCOLUAIIMH KUCIIOT, LIEI04YEl U colieil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHUANIOB), IMPOBEACHHUE OIBITOB, HWILTIOCTPUPYIOIIMX
NPU3HAKM TPOTEKAHHWs] pEeaKUud HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakUuil (TOpeHue, peakUuuu pasiioKeHus,
COCUHEHMsI), pacClO3HABAaHME HEOPraHMYECKHX  BELIECTB C  MOMOUIbIO
KaueCTBEHHbBIX PEaKIIMil Ha MOHBI, pEIIEHUE SKCIIEPUMEHTANBHBIX 33/1a4.

HeMmeranbl U UX coeTUHEeHUS

OO6miass xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUYECKHE CBOKCTBA Ha MPUMEPE XJI0pa (B3aUMOACICTBHE
C MeETaJulaMM, HEMETaJUlaMH, IeraodaMu). XiopoBoaopold. CoisiHas KHCIIOTA,
XMMHUYECKME CBOMCTBa, IIOJlydeHUE, npuMeHeHue. JleiictBue xjaopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKa. BaxkHenne XJIOpUIbl U UX HAXO0XKICHUE B
IPUPOJE.

O6mrast xapakrtepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHune U (uU3NYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U CePbl. AJIOTPONHbIE MOAU(PHUKAIIUU KHCIOPOaa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMUYeckue cBoMcTBa. OKCHIIBI Cepbl KaK MPEICTABUTETN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00I1IMe KaK IpeCTaBUTeNs
KJjlacca KHUCIOT M crnenuduueckue). XUMHUUECKUE PEaKlMU, Jie)Kallue B OCHOBE
MPOMBIIIUIEHHOTO CIoco0a MOJdy4yeHus CcepHOM KucioTbl. [IpuMeHnenue cepHon
KUCIIOThI. COJIM CEpHOM KUCIOTHI, KAYECTBEHHAsI pEaKIIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl U €€ COEAMHEHUH B IPHUPOJAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAIOUIe cpenbl COEAMHEHUSMU Cepbl (KUCIOTHBIE TOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OOmias xapakTepucThka 351eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
dusnyeckue u xuMmuyeckue cBoiicrra. KpyroBopot azora B npupozae. AMMHUaK, €ro
dusznyeckrue 1 XMMHYECKHUE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiau aMMOHuS,
uX pU3NYECKUE U XUMUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THas KHUCJIOTa, €€ MoJlyuyeHue, (PU3MUecKue M XUMHYECKUE
CBOiicTBa (00OmME Kak TPEACTABUTENs Kiacca KHUCIOT W CHEIU(UUECKHe).
Hcnonb30BaHnE HUTPATOB U COJIEH AMMOHMSI B KaUE€CTBE MUHEPAIbHBIX YI00OpEHHIA.
XHUMHUYECKOE 3arpsS3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIH, 3arps3HEHHE BO3ayXa, IMOYBbl M BOAOEMOB). Dochop, alIOTpOIHBIE
moaudukanuu docdopa, puznueckre U xumudeckue cBoiictBa. Okcua dochopa
(V) u dochopnast kucnora, GuU3NIECKUE U XUMHUYECKUE CBOKCTBA, MOJyYCHUE.
Hcnonb3oBanue (ochaTtoB B KaU€CTBE MUHEPATIbHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpPHbIE CTENIEHU OKUCIEHUS. Y TJIEpO/, AJLTIOTPOITHbIE MOAU(PUKALIUH,
pacnpocTpaHeHue B NpUpoje, PU3NYecKue U XUMUUECKHE CBOMCTBA. AscopOuusi.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, ux (usmueckue u
XUMHUYECKHE CBOMCTBA, JCHCTBME Ha JKHUBBIE OpPraHU3MbI, IIOJIYyYEHUE U
pUMEHEHUE. DKOJIOrMYecKrue MpoOsieMbl, CBsA3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUINOTE3a TJI00aTBHOTO MOTEIUICHUs] KJIMMaTa, MapHUKOBBIM A¢ddekt. YrosbHas
KUCIOTa M e€ cold, UX (PU3NYECKHMe M XUMHUYECKHE CBOICTBa, MOJyuy€HUE U
npuMmeHenne. KauecTBeHHass peakuuss Ha KapOoHaT-HOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO351CTBE.

[lepBoHavasIbHBIE MOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHasl KUCIIO0Ta).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MTPUPOIHBIA Tra3, HEPTh),
MPOIYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUpPax, OeNKax, yrieBojgax — U ux
poid B OKM3HM 4eJioBeKa. MarepualibHOE €AMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCIMHEHUN.

Kpemuwmii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npuMmenenue. CoequHeHHs KpeMHus B mpupojie. O01ire npeacTaBieHus 00 oOKcuae
kpemuus (IV) u kpemuueBoii kucnore. CUITUKATHI, UX HCIOJIb30BAHKUE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHellne cTpouTenbHbIe MaTepHalibl: KEpaMHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 6e30MacHOr0 MCIOIB30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIINE (PU3NUECKHE M XHUMHYECCKHE CBONCTBA
rajJoreHOoB M HX COECIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
O3HAKOMJIEHUE ¢ 00pa3liaMy XJIOPUJIOB (TaJIOreHUI0B), O3HAKOMJICHUE ¢ 00pa3iaMu
ceppl M €€ COeOUHEHUAMH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOJFOICHHE TIpollecca OOYTIMBAHUS caxapa MoJI ICUCTBHEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIJIOThI, U3YYEHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHOM peakiiny Ha Cyiab(}ar- HOH U HAOJIO/ICHUE TPU3HaKa €€
MpPOTEKaHMs, O3HAKOMJICHHE C (PU3MYECKMMU CBOMCTBaMHU a3oTa, dochopa u Hx
COEIMHEHU (BO3MOXHO HCIIOIH30BAaHUE BHUJIEOMATEPHAIIOB), 00Opa3iaMy a30THBIX
u (pocopHbIX ynoOpeHui, moiayyeHue, coOMpaHue, pacrio3HaBaHUE U U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX pPEaKIUM HAa HOH aMMOHHUS U
dbochar-uoH W U3y4YEHHE TMPU3HAKOB HX MPOTEKAHUs, B3aUMOJICUCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBHI C MEAbI0 (BO3MOXKHO HCIOJb30BaHHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIENIEd KPUCTAUIMYECKUX PEIIETOK anaMasa,
rpaduta, (QysuiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHBOra3a, IMOJIyYCHHUE,
coOupaHue, pacrio3HaBaHUE U M3YyUYEHUE CBOMCTB YTJIEKHUCIOTO ras3a, pOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CWJIMKAT-HOHBI U M3y4YEHUE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHE C TMPOAYKIHUEH CUIUKATHOW MPOMBIIUICHHOCTH,
pelieHrne SKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMe «BakHellme HeMeTaibl U HX
COEJIMHEHUSD.

MeTansibl 1 MX COCUHEHUS

OO6mas xapakKTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJ/VIOB HA OCHOBaHUU
ux nosioxkeHuss B llepuommueckon cucreme xumuyeckux siemeHtoB [ .
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. Metamnyeckas CBs3b U
METAJJIMYECKas:  KpPUCTAJUIMYECKass  pemeTka.  DJIEKTPOXMMHYECKUUA  psif
HaIpsHDKeHUN MeTaioB. @U3MUECKUEe U XUMHUYECKHUE CBOMCTBAa MeTauioB. OOmiue
criocoObl ToTydeHusi MeTauioB. [IOHSATHE O KOPpO3MHM METaJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb, 9yTYH, TIOPATIOMUHUN, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[lenounsie MeTauibl: ToyiokeHue B Ileproanueckoil cucTeMe XMMHUYECKHUX
anemeHToB /. . MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIECHHE B IPHUPO/IE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl u



TUAPOKCHIBI HATpUA U Kannsl. [ [puMeHeHne en0YHbIX METAIUIOB U UX COEIMHEHHN.

[[lenouyno3eMenbHbIE METaUIbl MAarHMidi M KaJbLIMH: IIOJIOXKEHHE B
[lepnognueckon cucremMe xuMuueckux 3neMeHToB J1. . Menneneesa, ctpoeHue ux
aTOMOB, HAXOXJEHUE B IIpupoae. PU3ndecKne U XMMUYECKUE CBOMCTBA MATHUS U
Kanblus. Baxkneniume coequHeHus KaabIus (OKCHUT, TUAPOKCHI, coin). XKEcTKkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AmroMuHUN: TIoJI0keHUE B [leproandyeckor CUCTEME XUMHUECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHMe aToMa, HaxOXXIEHUE B mpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBa amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA M THAPOKCUAA
AIIFOMUHUS.

XKenezo: nonoxenue B Ilepuoanyeckoi cucTeEME XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOGHHE aTroMa, HaxXOXKICHHE B mpupone. Pu3nUecKue Hu
XHUMHYECKHE CBOMCTBa xkerne3a. OKCHIIBI, TUIAPOKCHIBI U coiu kene3a (I1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepuUMenm .

O3HAaKOMJIEHHE C O00pa3llaMM METauIOB M CIUIAaBOB, HUX (HU3HMUECKUMHU
CBOMCTBaMH, HM3yYECHHE  PE3YJIbTATOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUANOB), OCOOCHHOCTEM B3aMMOJACHCTBUS OKCHJA
KaJblUsl M HATpus C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHUIEOMATEPHUAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS Keje3a B KUCIOPOIE
(BO3MOXHO  HCMOJB30BAHME  BUAEOMATEPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAaKUMM HA WOHBI: Mar"us, Kajablus, aTIOMHHUSA, [IMHKA, JKeJie3a
(IT) u xeneza (II1), meau (II), HaOIrOEHUE U ONKMCAHKE MPOLIECCOB OKPAIIMBAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kajaus W KaJblLMs (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEA0BaHNE aM(POTEPHBIX CBOMCTB TMAPOKCH 1A ATTFOMUHUS U
TMAPOKCHJA [IMHKA, PELICHUE SKCIIEPUMEHTAJIBHBIX 3aJa4 M0 TeMe «BaxHeunmmue
METAJUIbl U KX COCIUHEHHUS.

XuMus U OKpY KaKLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YellioBeKa. bezomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XVMMHUYECKOE 3arps3HeHHE OKpyKarolehd cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpalus BemiecTB, aanee — [1JIK). Poib xuMuu B pemieHrn 3KOJI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mesxcnpeomemmnnie ceasu



Peanuzanusi MeXNpeAMETHBIX CBSI3eW MpU H3yYEeHUH XUMHUM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHHE Kak OOLIMX eCTeCTBEHHO-HAyYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKJIA.

OO1iue ecTecTBEHHO-HAayuYHblE NMOHSTHSA: Hay4YHbIA (akT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiIacCHu(UKauusi, MePpUOJUYHOCTh, HAOIIOJCHHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®dusnka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIIHI,
ParlOaKTUBHOCTb, MOJIeKYJIa, AIIEKTPUUYECKUI 3apsiz, POBOJTHHUKH,
HOJYIPOBOJHUKHY, JUIEKTPUKH, (OTORIEMEHT, BELIECTBO, TEJ0, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, pacTBOpP, pACTBOPUMOCTb, KpUCTAJUINYECKAs
pemérka, CruiaBbl, (PU3UUECKUE BEIMYMHBI, C€AMHULBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMa, MHUHEPAJbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MUHEpabl, TOPHBIE IOPOJIbI, TOJIE3HbIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOLIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoAe OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUUCKUMH
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILICHHOCTSIMU, IPUHSITBIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM IO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHA W
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIEHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAYYHOMY HACIEOWIO, MOHUMAHHs 3HAYECHUS XUMHUYECKOM HAyKH B >KU3HH
COBPEMEHHOTr0 OOIIEeCTBa, CIOCOOHOCTH BIAJAETh JOCTOBEPHON HH(popManuen o
IIEPENOBBIX JOCTMIKEHUAX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

OPENCTABICHUS O COLMAIBHBIX HOPMax M IMPAaBHIAX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HMCCIEAOBATEeNIbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MNpHU
BBINIOJIHEHUHU YYE€OHBIX, TIO3HABATEIbHBIX 3aJa4, BBINOJIHEHUH XWMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUU YUE€OHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIH B MPOIIECCE 3TOM yueOHOM NesTEeNbHOCTH, TOTOBHOCTH OLIEHHUBATH
CBOE MOBEACHUE M ITOCTYNKH CBOMX TOBAPMILEN C MO3WLHUHM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNSA:

MUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABIISIOLINE
OCHOBY JUIsl TIOHUMAaHMsI CYIIHOCTH HAyYHOM KapTHHBI MHpa, MpeICcTaBiIeHHs] 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOAMMBIC IJIsi OOBSACHEHHUS HAOJIOJAaEeMbIX TPOLIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MHPOPMAIIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CAMOCTOSITENIBHOM pabOThl ¢ Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO W TO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHHWIO, TPOCKTHOM W  HCCICI0BATEIHCKOMN
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JaJbHEHIIEeM;

4) dpopmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCJIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs1, HAPKOTUKOB, KyPECHHS ),
HEOOXOJIMMOCTH  COONIOJICHUS] MpaBuUi O€30MaCHOCTA TMpU  OOpallleHUH ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHON KU3HH;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPAKTHUYECKOMY M3yUYEHUIO TTpodeccuii u Tpyaa pa3iInyHOro poja,
YBaXKECHHE K TPYAY U pe3ysbTaTaM TPYJIOBOW AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHWUM [0  XUMHH, OCO3HaHHBIA  BBIOOD
WHJVMBUAYATHOU TPACKTOPUU MPOJIOIKEHUsT 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCUOHATBLHOM ASSTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOdeCCUOHATBHOM CpEJIe;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

AKOJIOTMYECKH 1eJIeCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHUS, IMOHMMAaHUE LIEHHOCTH 3/I0POBOTO U
O6e3omacHoro oOpas3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TMCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOJACHUS
MpaBuUJI 0€30MaCHOTO MOBEICHUSI TTPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CITOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU WU3YUYCHUH XUMHH, IS
pELICHUS 33a/1a4, CBSA3aHHBIX C OKPYKAOIIEH IPUPOTHON CPENOH, ISl TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPBhI, OCO3HAHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XHUMMHH,
HKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBbIC IS
dhopMUpOBaHUSI MUPOBO33pEHUSI 00IIICHAYUYHbIC TOHATHS (3aKOH, TEOPHSsl, MPUHIINII,
rurnore3a, (Qakr, CUCTEMa, NPOLECC, OHKCIEPUMEHT U JApPYyroe.), KOTOpbIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTUHE MHUPA, U YHUBEpCAJIbHBIC yUeOHbIE NEeUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIE), KOTOpble oOecneynBaioT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYLIECTBJICHUIO y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe NeiCTBUSA

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS WCTOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBINIICHUS TPU OCBOCHUU
3HAHWM: PacCKPBIBATh CMBICT XMUMHYECKUX TIOHSTHH (BBIICTATH WX XapaKTEepPHBIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHUSIMHU), UCIOIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEPUH ISl KiacCU(PUKAIIMK XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHil,
yCTaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACTYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHATh B TIPOIIECCE IIO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITHHBIC TTPEACTABICHHS —
XUMHUUYECKUW 3HAK (CHMMBOJ JJIEMEHTAa), XuUMUuyeckas (opMyrna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YIYETOM
ATUX MOJENBHBIX TPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaAKITHH,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh TOCTABJICHHBIE BOIMPOCH B KAdeCTBE WHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAUECTBE OCHOBBI JIJIs1 POPMUPOBAHUS TUITOTE3HI TIO TIPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NPHOOPETCHUE OIBITA IO TUIAHWPOBAHUIO, OpPTaHU3AMM W IPOBEICHHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIHpoOBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, HCCICOBAHUS, COCTABIATH OTUET
O MpoJIeNIaHHOM padoTe.

Pab6ora ¢ ungopmanmei:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh M HHTEPIPETHUPOBATH HWH(OpMAIUIO
pPa3IMYHBIX BHIOB U (HOPM MPEICTABICHUS, TOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJIApHAs JUTEpaTypa XHWMHYECKOTO COACP)KaHHWs, CIPaBOYHBIC
nocobusi, pecypcel WNHTepHeTa), KpPUTHUYECKH OLIEHUBATh MPOTUBOPEUUBYIO WU
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSATh Pa3lndHble METOJbI U 3apOChl IPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJWMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONpPENeIEHHOTO THIIA, IPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBIIQJICHUE KYJIbTYpOH aKTUBHOTO MCIIOIb30BAHMS PA3TUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBHIOMPATh ONTUMANIbHYIO (POpMY IpeaCcTaBiIeHUs HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJayl  HECIOXHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIEI0OBATENHCKONW JEATETbHOCTH UH(POPMALMIO O BIUSHUM MPOMBIILICHHOCTH,
CENIbCKOTO XO3SIICTBA W TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOMIEH TPUPOTHON
Cpepl.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1elicTBUS:

YMEHHUSI 33]1aBaTh BONPOCHI (B XOJ€ AUaiora U (WIN) TUCKYCCUH) TIO CYLIECTBY
oOcyxgaemMol Tembl, (OPMYIMPOBATH CBOM MPEIVIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHHS ~ TPEICTaBIsITh  MOJyYEHHBIE  pe3yibTaThl  IMO3HABATEIHHOMN
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (Ja00paTOpHOTO OIMbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMEeHHs Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMN
MO3HABAaTENILHOM M WCCIEIOBATENbCKOM  NIEATEIBHOCTH TPU  PEIICHUU
BO3HUKAIOIIMX TPOOJIEeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUW, OIpelneieHre KpPUTEpUeB IO OILIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAIbHBIE y4eOHbIE 1elicTBUS:

YMEHHE CaMOCTOSITEIPHO OMPEACNATh IENH JeATEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTh, BRIOUPaTh Hanbosee 3pGeKTUBHBIE CIIOCOOBI peleHrs YIeOHbBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIBHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aJITOPUTM JEHUCTBUM INPU BBINOJHEHUM 33JaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBAaTh COOTBETCTBUE IOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LIE€TH, YMEHUE
WCITIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

INPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHHUIO 005S3aTENbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHONM padoueil mporpamMMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUM, crnenupudecKkue I MpeAMETHOW o0jacTu  «XUMHUsS», BUIBI
JEATEIBHOCTH MO  IMOJYYEHHI0 HOBOIO 3HaHWs, €ro HHTEpIpETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHYECKOTO 3JIEMEHTA B COSUHEHUH, MOJISIPHBI 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JIJIEKTPOOTPULATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaius peakiuid: peaxkiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, pPEaKUUW 3aMELICHUs, peaKuuu
oOMeHa, HK30- U IHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiui,
AJIpO aTOMa, AJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, painyC aToma,
XUMUYECKasl CBSA3b, MOJSPHAS U HEMOJISIpHAs KOBAJEHTHAs CBSA3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHUOH, pAacTBOpP, MaccoBasi JOJs BEIIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OINpENENsATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIIacCy COEOUHEHHU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaThb cMmbicha Ilepuomnueckoro 3akona [J[. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXpPAHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHa ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoi
CUCTEMbl XMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xxumuueckux osnementoB Jl. W.
MeHneneeBay C YHCIOBBIMM XAapaKTEPUCTUKAMU CTPOEHUS AaTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YUCiIo SJIEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIUPOBATH XMMHUECKHUE 3JIEMEHTHI, HCOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (0 YUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEaKUUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHKUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX MPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO »3JeMeHTa Mo (opmysie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B pACTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHHIO
XUMHUYECKOMN pEaKInH;

IIPUMEHATH OCHOBHBIE OIIEPALlUi MBICIUTEIBHON AESTEIIBHOCTY — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHCTEMAaTU3alMI0, KiacCUu(HUKAIHIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBSA3€H — JJIsl M3yYEHHsI CBOMCTB
BEIIECTB M XMMHYECKUX PEAKLUUH, €CTECTBEHHO-HAy4YHbIC METObI
NO3HaHUsI — HaAOJIOJIEHUE, W3MEpPEHHE, MOJCIUPOBAHHME, SKCIIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeI0BATh MPaBUJIaM MOJb30BaAHMS XUMUYECKOM MOCY10i U 1TaO0paTOPHBIM
o0opyJoBaHMEM, a TakKe IMpaBujgaM oOpalieHusi C BELIECTBAMH B
COOTBETCTBUM C HWHCTPYKLUHUSMH IO BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHX OMBITOB IO MOJYUYEHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMpPEAETIEHHON
MacCOBOM JIOJIEM PaCTBOPEHHOrO BEWIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHUYECKHE DKCIIEPUMEHTHI MO PAClO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMycC, eHOI(PTaNIenH, METUIIOPAHXK

U Jpyrue).

K xoHiy oOydenus B 9 kjacce npeaMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHYECKUX TOHSATUM: XUMHUYCCKUM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTWOH, aHWOH, IMPOCTOE BEIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU AHEeKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUS, PEAKIMH HOHHOTO
oOMEHa, KaTaJim3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HeoOpaTHMble pEaKLWH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pEaKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE, AJJIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBA3b (xoBajyieHTHas, WOHHA,
MeTajuInyecKas ), KpucTaJinyeckas pemeTka, Koppo3usi METAIIJIOB, CIUIABbI,
CKOPOCTh XMMHUYECKON PEAKUUH, NPEIEIbHO JOMYyCTHUMAas KOHUEHTpaIus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHA U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONB30BaTh XHUMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHUS (HopMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OIPENENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX IEMEHTOB B
COCIMHEHUSX pa3JIMYHOILO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeAeNnEHHOMY KJIAacCy COEIMHEHHUWA 1o (opmyaaM, BUA XHUMHUYECKOU
CB3M (KOBaJEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEUHEHMSIX, 3apsa]l UOHA M0 XUMHUYECKON (popmyre, XapakTep cpelsl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKHUX COEAMHEHWM, THI KPUCTALINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn llepuognueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHME: OIHUCHIBATh M XapaKTEepU30BaATh
Tabnnunyo Gopmy Ilepuoanueckoit cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «rJlaBHas mnoarpynna (A-rpynma)» v «noOodHas
noarpynna (b-rpynma)», wmanbsie u OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HaYeHUs1, KOTOPhIE UMEIOTCS B NEPUOANYECKON TaOJINILIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  Aapa, oOliee YWCIo DJIEKTPOHOB M paclpesiesieHue HUX 110
AIIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COEIMHEHUW B MpeAesiax MajblX MEpUOAOB U
TJIABHBIX NOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy W COCTaBy YYacTBYIOLIUMX B pEaKLIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 W3MEHEHUIO CTEIECHEN OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX MU CJOXHBIX BELIECTB, IOATBEPKIAs ONHCAHUE
OpUMEPAMH MOJIEKYJISIPDHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPABHEHUS DJIEKTPOJUTUYECKOW IHCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHUS pEaKlHi, TMOATBEPKIAOIINX CYIIECTBOBAHHE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEaKIIHii;

e TMPOTHO3UPOBATH CBOMCTBAa BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

e BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (opmyse COeauHEHHUs,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOMN peaKinu;

e coOJrOAaTh MpaBMIIa MOJIH30BAHUSI XUMHUUECKON MOCY 101 U TaOOPaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBuia OOpallleHHs C BEIIECTBAMH B
COOTBETCTBHUM C HMHCTPYKIMSAMH TI0 BBITOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

e TPOBOJUTH PEAKITUH, TOATBEPKIAIONINE KAYSCTBEHHBIN COCTaB Pa3TMIHBIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM ITYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cyinbdar-, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI YU HMOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

e TPUMEHATH OCHOBHBIC OTIEPAIIUN MBICIUTEIBLHOUN AEATSTLHOCTH — AaHAIIN3 |
CUHTE3, CpaBHEHUE, 0000IeHNEe, CUCTEMAaTU3AIIUIO, BHISBICHUE TPUYUHHO-
CJICJICTBEHHBIX CBSI3€U — JJISI U3YUYCHHUS] CBOMCTB BEIIECTB U XUMUUYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TIO3HAHUS — HaOJIOACHHUE,
U3MEpEHNEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICIICHHBII).

Peanu3anusi BOCIMTATENBHOIO MOTEHIHAJA HA YPOKaX XHMHH
npeanoJaraer ciaeayuee:

- YCTaHOBJICHUE JOBEPUTEIbHBIX OTHOLIEHUH MEXKIY YUHMTEIIeM U €ro
YUYEHHKaMH,  CIOCOOCTBYIOIIMX  TO3UTUBHOMY  BOCHPUATHIO  y4Yal[UMUCA
TpeOOBaHMIM M MIPOCHO y4uTENs, MPUBJICUCHUIO UX BHUMaHUS K 00CYXIaeMOl Ha
ypoKe UH(pOpMall1, aKTUBU3ALIUU WX TTO3HABATEIBHOM J1eATebHOCTH;

- MOOYKJIeHHE IIKOJIBHUKOB COOJIIOIATh Ha YPOKE OOLIEPUHSATHIE HOPMBI
NOBEJICHUs, MpaBWiIa OOIIEHHS CO CTAPIIMMH (YUUTEISIMH) U CBEPCTHUKAMU
(LIKOTBHUKAMHU ), TPUHLIUIIBI Y4€OHOM TUCIIUIUIMHBI U CaMOOPTaHU3allUH;

- [pPUBJICYEHUE BHHUMAHMS IIKOJBHUKOB K LIEHHOCTHOMY AaCHEKTYy
U3y4aeMbIX Ha YPOKax SIBJIEHUI, OpraHu3alus ux paboThl C MOJIy4aeMOl Ha ypOKe
COLIMAJbHO 3HAUYUMON uWHGpOpMalueldl — UWHUIUUPOBAHUE €€ OOCYKIeHUS,



BBICKA3bIBAHUS YUALTUMUCS CBOETO MHEHHUS 110 €€ TIOBOJTY, BHIPAOOTKU CBOETO K HEl
OTHOILICHUS;

- MCIOJIb30BAaHUE BOCHUTATEIBHBIX BO3MOXHOCTEH COJAEpKaHHS YU4EOHOro
npeaMeTa yepe3 JEMOHCTPALMIO AETSIM IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
IOBEJICHUS, MPOSBICHUS YEIOBEKOIIOOUsS U J00pOCEpAEeYHOCTH, depe3 Moaoop
COOTBETCTBYIOIIMX TEKCTOB Ul YTEHMs, 3a1ad JUIsl PELIeHMs], MpPOOJIEMHBIX
CUTyaluil 1151 OOCYXAEHHUsI B KJIacce;

- NPUMEHEHUE Ha YpPOKE HHTEPAKTUBHBIX (OpPM pabOThl y4alIUXCA:
UHTEIJIEKTYaJIbHBIX ~ WUIP, CTUMYJIMPYIOIIMX IO3HABATEJIbHYIO  MOTHBALUIO
IIKOJIBHUKOB; JTIUCKYCCHI, KOTOPBIE JAIOT y4alluMCs BO3MOXKHOCTb MPUOOpECTH
OTBIT BEACHUSA KOHCTPYKTHBHOIO JHAJIOTa; TPpyHNmoBOW pabOThl WM pabOTHI B
napax, KOTOpbI€ Yy4yaT IIKOJbHUKOB KOMaHIHOW paboTe M B3aUMOJEHCTBUIO C
JIPYTUMU AE€TbMU;

- BKJIFOYEHHE B YPOK UTPOBBIX NMPOLEAYP, KOTOPbIE MOMOTAalOT MOAAEPKATh
MOTHBalMIO J€Ted K TOJYyYCHHIO 3HAHUW, HAJTAKUBAHUIO IO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMH B  KJacce, IOMOTalT  YCTaHOBJIEHUIO
no0poxenareabHOl aTMoc(epsl BO BpeMsl YpOKa;

- opranusanus medcTBa MOTUBUPOBAHHBIX U 3PYJUPOBAHHBIX YYalllUXCS
HaJ| UX HEYCIIEBAIOIMMU OJHOKJIACCHUKAMM, NAIOLIEr0 HIKOJIBHUKAM COLIMAIBHO
3HAYMMBIH OIBIT COTPYIHUYECTBA U B3aUMHOMN IIOMOIIH;

- VHULUUPOBAHME M TOJIJEPKKA HCCIEN0BATEIbCKON JEATEIbHOCTH
IIKOJIBHUKOB B paMKax pealu3alud HMH WHIAUBUIAYAJIBHBIX M TPYNIIOBBIX
MCCJIEI0BATENBCKUX MPOEKTOB, YTO AACT IIKOJbHHUKAM BO3MOXHOCTh MPUOOPECTH
HaBBIK  CaMOCTOSITEIBHOTO  PEUIeHUS TEOPETUYECKOM MpoOJieMbl, HaBbIK
reHepupoBaHusi M O(OPMIIEHHUS COOCTBEHHBIX HJI€, HAaBBIK YBAXKUTEIHLHOTO
OTHOUIEHUS K YYKUM HJieIM, 0()OPMIICHHBIM B pabdOTax APYTHX UCCIEeI0BaTENEH,
HABBIK IMyOJIMYHOTO BBICTYIUICHUS TME€pe]] ayJIuTOpHUEH, apryMEHTHPOBAaHUS H
OTCTaWBaHUS CBOEH TOUKH 3PEHHUS.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Yuért padoueit
OcHOBHBIE BUIBI nporpamMmbl
AesITeJIbHOCTH.
Ne HaumeHnoBaHue pa3jaesioB U TeM Koamectso Hacon DJIEKTPOHHBIE pocHiTani
n/n NPOrpaMMsbl (uudpossbie)
oOpa3oBaTe/ibHbIE
Beero Kontpoabubie | [IpakTnueckue pecypeel
padoThI padoThI
XuMUs B IEHTPE €CTECTBO3HAHUS PaccmoTpenue BemecTs ¢ | MHPOBO33PEHUECKHE
pa3IMYHbIMU IpEJICTaBICHUS 0
buznueckuMu BELIECCTBE U
CBOMCTBaMU,; NIpaBUJIa | XUMHUYECKOM pEaKklMH,
oOpareHus C | COOTBETCTBYIOILUE
HE00XO0AUMBIM JUIL | COBPEMEHHOMY
paboTel  1a0OpPaTOPHBIM | YPOBHIO pa3BUTHS
000pyIOBaHUEM, HAyKH u
CIIOCOOBI paszeneHus | COCTaBISIOIINE
cMecell  (UIBTPOBAaHUEM | OCHOBY Ui
u BbIMIADUBAHUEM. | TIOHHMaHUS CYIIHOCTH
bubnuoreka IIOK | HayuHOI KapTUHBI
1 11 1 1 https://m.eds00.ru/7f4183 | mwupa, mpencTaBiICHUsS
ic 00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUSL  NIPUPOABI,
B3aMMOCBS3X
4eJI0BEKa c
MIPUPOJTHON CpelloH, O
ponn XUMHH B
NIO3HaHUH ITUX
3aKOHOMEPHOCTEH;
TOTOBHOCTb K
pa3HoobOpa3HoOi
COBMECTHOM
JESTEIbHOCTH pu



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

BBIIIOJIHCHUH
y4eOHBIX,
II03HAaBaTEIbHBIX
3aja4,  BBINOJHCHUU
XUMHYECKUX
IKCIIEPUMEHTOB.

MaremaTtnka B XUMHA

Ornpenenenue

XUMUYECKON  peaKIuH,
NpU3HAKU U  YCIOBHA
MPOTCKAHHUST XUMHUCCKUX

peaKkuuid. YmeTb
oTnu4aTth  (u3HUecKue
IIPOLIECCHI oT

XUMHUYECKUX  PEaKIIHil.
OCHOBHBIE  TIOJIOXKEHUS
aTOMHO-MOJIEKYJISPHOTO
VUEHUsS, TIPEICTaBIATh,
4TO HE BCE BelIecTBa
COCTOSIT U3  MOJEKYIL.
ITonnmarts pasynuus
MeXay aOCONIOTHON U
OTHOCUTEIbHOW MacCaMH.

YMeThb HaXoJUTh
3HAUYCHHE
OTHOCHUTEIBbHOM aTOMHOM
MAacChl. Ymern
pacCcUMTHIBATH MACCOBYIO
JI0JI0 JJIEMEHTA B
COCNUHEHHMH II0 €TI0
dbopmyne "
YCTaHABJIUBATh

XUMUYECKYI0  (OopMyITy
CIIO)KHOTO BEIIECTBA TIO
W3BECTHBIM  MAaCCOBBIM

JIOJISIM XUMHYECKUX
3JIEMCHTOB.
bubnuoreka LHOK

cOOJIIOJICHNE  TPaBUII
0€30MacHOCTH npu
oOpareHuun c
XUMHUYECKUMHU
BEIIECTBAMU B OBITY U
peanbHOU JKU3ZHU;
MHUPOBO33PEHUYECKUE
peJICTaBICHUS 0
BEIIIECTBE U
XUMHYECKON peaKIui,
COOTBETCTBYIOILIHE
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HayKH "
COCTaBJIAIOLINE
OCHOBY Ui
HNOHUMAaHMS CYIIHOCTH
Hay4YHOU KapTUHBI
MHpa, TpPEeICTaBICHUS
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pasBUTHS  TIPHUPOIHI,
B3aMMOCBS35X
YyeJioBeKa c
IIPUPOJHON Cpenou, O
ponu XUMUHU B
MIO3HAHUHU THX
3aKOHOMEPHOCTEM;
CIOCOOHOCTh
OPUMEHATh  3HAHUA,
110JTy4aeMble pu




https://m.edso0.ru/7f4183
7c

U3YYCHUU XUMUH, JJIs
pereHus 3azad4,
CBSI3aHHBIX c
OKpYy>Karoleu
MIPUPOAHON Cpenon

SIBneHus,
BEIIIECTBAMH.

MIPOMCXO/ISIIINE

C

11

3Hatb  (GOPMYIUPOBKY
NEPUOANYECKOI0 3aKOHa.

YMeTh MIPUBOJIUTH
MIPUMEPHI
MEePUOINYECKOTO
U3MEHCHUS CBOMCTB

XUMHYECKHX 3JEMEHTOB
H UX COCJIUHCHMH. 3HATh
ONpe/ACIICHUsT  Tepuoja,
IpyIIIbl, TJIABHOM W

MMOOOYHOM MOATPYIIIL,
TEHJIEHIIMNA  WU3MEHEHUS
CBONCTB IIPOCTBIX

BEIIECTB U COCAUHECHHUU
XUMHYECKHUX JICMEHTOB B
Mepuoiax, TIaBHBIX H
MOOOYHBIX  MOATpyIIax
[IEPUOIUYECKON

CUCTEMBI. YMern
XapaKTEepU30BaTh

XUMHYECKHM 3JIEMEHT II0
IMOJIOKEHHUIO B
nepuoandecKoi Tadauie.
3HaTh 3aBHCHUMOCTD
CBOICTB aTOMOB
XUMHUYECKHX JJEMEHTOB
U WX COEOUHEHHH OT
CTPOCHUSI aToMa. YMETh
XapaKkTepHU30BaATh

XUMHUYECKHUM 3IEMEHT II0
ITOJIOKEHUTO ero B
NEPUOINYECKOI TabuuIe.

MHUPOBO33PEHUYECKHE
IIPEJICTaBICHUS 0
BEILIECTBE u
XAMHYECKON pEaKLnH,
COOTBETCTBYIOIINE
COBPEMEHHOMY
YPOBHIO pa3BuTHUs
HayKH u
COCTAaBJISIFOLIME
OCHOBY JUISt
MOHUMAaHUS CYIIHOCTH
Hay4YHOU KapTUHBI
MUpa, NPEICTABICHUS
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTUSL  TPUPOJIBI,
B3aMMOCBS35X
YeJI0BEKa c
IPUPOJHON Cpenon, O
ponn XUMUU B
MMO3HAaHUU ATUX
3aKOHOMEPHOCTEH;
CIIOCOOHOCTh
NPUMEHATh  3HAHUS,
MoJIy4aeMble npu
U3YYEHUU XUMUHU, IS
pelieHus 3azad,
CBSI3aHHBIX c
OKpYy>Karoleu
IIPUPOJHOM Cpenoin



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

VYMeThb 00BACHATH
¢buznueckuit CMBICI
MTOPSITKOBOT'O HOMEpa
XHMHYECKOI'O DJICMEHTA,
HOMEpa Meproja, HoMepa

TPYIIIBI B
MEPHOINIECKOM TaOIuIIe.
Bbubnuorexa [HOK

https://m.edsoo.ru/7f4183
7c

Paccka3bl no xumun 3HaTh BOKHEHIINE | MUPOBO33PEHUYECKUE

XUMUYECKHE MOHATHUSA: | TPEJCTABICHUS O

CTpPOEHHE aToMa, | BEIIECTBE U

KiaccupUKalus BELIECTB, | XUMHUYECKOW peaKIuH,

CBOICTBa KJIACCOB | COOTBETCTBYIOIIME

COCIMHEHU. YMeTb | COBpEMEHHOMY

OMUCHIBaTh (PU3UYECKUE H | YPOBHIO PA3BUTHUS

XUMUYECKHE CBOMCTBA | HAayKH U

BELIECTB bubnuoteka | cocTaBnstoLIe

[HOK OCHOBY JUIsl

3 https://m.edsoo.ru/7f41a63 | moOHWUMaHUs CYIIHOCTH

6 HAYYHOU KapTHHBI
MUpa, NpeCTaBICHUS
00 OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BUTHS TIPUPO/IHI,
B3aUMOCBSI3SAX
YyelioBeKa ¢
IIPUPOJHON Cpesoi, O
pOJI XUMHUH B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEHN.

OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

8 KVIACC

KoanuyecTBO 4acos

Ne HaumeHoBaHue pa3aesioB U JJeKkTpoHHbIE (IU(PPOBHIE)
KouTtpoJbHbie IMpakTHueckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoTsbI
Pa3nen 1. [lepBonayajibHble XUMHYECKHE MIOHATHUS
XuUMHS — BaXkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK
' MPAKTUYECKOU AEATEIBHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
12 BemecTBa 1 XuMH4ecKue 15 1 0 bubmnoreka LIOK
' peaKknuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Paznen 2. BaxkHelilnue npeacTaBuTe 1M HEOPraHUYeCKUX BelllecTB
21 Boznyx. Kucnopon. Ilonsitue 5 0 0 bub6nuoreka LIOK
' 00 OKCcHIax https://m.edsoo.ru/7f41837¢
Bonopoa.llonsartue o kucimorax bubnnorexa [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitie 00 5 1 1 bu6mmoreka [JOK
' OCHOBaHHMAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJ1acChl 11 1 1 bubnnorexa HOK
' HEOPraHNYECKUX COEAUHEHN N https://m.eds00.ru/7f41837¢
Hroro mo pazneny 30

Paznen 3. [lepunoauuecknii 3akon u [lepuoanyeckas cucrema xumuueckux iemMeHToB 1. . MennesieeBa. CTpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBHTEIbHDBIE PC€aKIuH



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

[lepuoauueckuii 3aK0H U

31 [lepnoauueckast cucrema 7 bu6mmoteka LIOK
XAMHYECKUX 3J1eMeHTOB []. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMUYecKas CBS3b. Bu6morexa LIOK

32 OxncamtebHo- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCIIbHBIC pCAKIIUU

Hroro mo pasneny 15 ]r?tl'ffsj:jlpllziazlgcﬁglfmmﬂc
PesepBHOE Bpemst 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYMECTBO YACOB I10 68

[TPOT'PAMME



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

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mupp )
NPOrpaMMbIl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3zjnen 1. BemecTBO M XMMH4YeCKHE PeaKIIul
11 [ToBTOpEeHMEe U yriayonenue 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IelIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPONIUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XUMUYECKHUE PEaKIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
OO11ast XapakTepUCTUKA XMMUYECKUX bubnnorexa [IOK
2.1 4 0 1
aneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO1as XapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [IOK
' PYTHHEL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-Tpymnmbl. A30T, pocdop u ux 7 0 1 bubmmorexa [IOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COeTMHEHUS
OO01mas XxapakTepUCTUKAa XUMUYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buommorexa LIOK
' Ny PYHHEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pazneny 25



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

Paszgea 3. Mera/uibl H UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpue croicTEa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme Metayuisl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. XuMus u okpy:kawias cpena
4.1 BemecTBa 1 MaTepHalbl B )KU3HH YEJIOBEKA 3 bubmnorexa [JOK
' B P https://m.edso0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa HOK
P P https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

YYEBHO-METOJUYECKOE OBECIIEYHEHHME
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

e Tlabpuensu O.C. Xumwmsa. Bmomsbpiii kypc. 7 kmacc: ydeb. mocobue /
O.C. I'abpuensn, U.I'. OctpoymoB, A.K. Axnedounun. — M.: [dpoda, 2013.
— 159 c. (3;mekTpoHHas Bepcus).

o Xwuwmwus. 8 kinacc: yueonuk / O.C. ['abpuensH. — 5-¢ usg., crepeotur. - M. :
Hpoda, 2016. — 287, [1] c. : wir. ISBN 978-5-358-16074-3.

o Xumws. 9 kimacc: yue0. 1y o6meoopazonat. opranuzanuii / O.C. 'abpuensH,
N.T". Octpoymos, C.A. Cnankos. - M.: I[Ipocsemienue, 2019. — 223 c. : un. —
ISBN 978-5-09-071608-6.

e Tabmuupi: Ilepuommyeckass cucteMa XumMudeckux osnementoB JI.U.
MenneneeBa, Tabnuiia pacTBOPUMOCTH,  DIEKTPOXUMHUYECKUN  psif
HaANPSHKCHUS METAILIOB.

METOIUYECKHUE MATEPUAJIBI IJI5S1 YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIi YPOBEHb.-

Peanuzanus tpe6oanuit ®I'OC ocHOBHOTO 00111€TO 00pa30BaHUSI. -

Meroanueckoe ocodue st yautesns.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый
http://www.yaklass.ru/

