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COIAEPKAHUE OBbYYEHUA

8 KUIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipenmer xumuun. Ponb XMMUM B )KU3HU 4Y€I0BEKa. XMMUS B CUCTEME HAYK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BeniecTB. [loHsATHE O MeToAax MO3HAHMA B XMMHUU. YHCTHIE BEIIECTBA U CMECH.
CriocoObI pa3zziesieHnus CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CoXHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast popmyia. BalleHTHOCTh aTOMOB XUMUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAS aTOMHasi Macca. OTHOCHUTENbHAsS
MOJIEKYJIsipHas Macca. MaccoBasi 107151 XMMHYECKOr0 3JIEMEHTA B COEIMHEHHH.

KomnuecTBo BemectBa. Moinb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4HCJAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUH.

@u3nyecKkre U XMMUYECKUE SIBJICHUA. XUMHUYECKasl peakius U €€ MpU3HAKU.
3aKOH COXpaHEHMsI MacChl BELIECTB. XHMMUYecKHe ypaBHeHUs. Knaccubukarms
XUMHUYECKUX peaKIUil (COeUHEHUs, PA3I0KEHHUS, 3aMEeIleHUsl, OOMEHA).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XUMHUYECKOH TMOCYJIOH, MpaBUjiaMu pabOThl B JIAOOpaTOpPUH U
npuémMamMu oOpanieHus: ¢ J1abopaTopHbBIM 00OpPYIOBAHMEM, U3YUEHHE U ONUCAHUE
¢u3nuecknx CBOMCTB 00pa3llOB HEOPraHWYECKHUX BEIIECTB, HAOIOJCHHE
¢usnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeNa C KUCIOTOMN) SIBIICHUN, HAOJIIOIeHHE U
ONKCAaHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICMCTBUE CEPHOI KHUCIOTHI C XJIOPUIOM Oapus, pa3lioKeHHE THIAPOKCHIA
menu (1) nmpu HarpeBaHwu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3y4YeHHE CIOCOOOB pPA3/ENIeHHs CMECEil: C MOMOUIbI0 MarHura, (puibTpoBaHUE,
BbINIApUBAaHUE, NTUCTUWUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKU MMOBAPEHHOM
COJM, HaONIOJIGHWE W  ONHMCAHHWE  PE3yJbTaTOB  IMPOBEACHUSA  OINbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHHMsS] MAacChl, CO3/IaHHE MOJENel MOJIEeKy
(1apocTepKHEBBIX).

BaxHeilmue npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopon — 3j€MEHT M IIpocToe
BenlecTBO. HaxoxneHue kuciopoaa B mpupone, (U3MUECKHE U XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Okcunabl. [lpumenenue xkuciopoga. CrocoObl
NOJy4YEHUs] KHUCIOpoAa B JlabopaTopuu U MNPOMBIIUIEHHOCTH. Kpyrosopot
Kuciopoza B npupoze. O30H — amioTponHas MoJupUKalus KUCIOPOIa.



TeroBoit 3h(EeKT XUMHUYECKOW PpEaKIMU, TEPMOXUMHUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peakUuu. TOIUIMBO: yrojib W METaH. 3arps3HCHHE
BO3/yXa, yCWJIEHHE MapHUKOBOTO A (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BeniectBo. Haxoxnenue Bojiopoaa B npupoe,
bu3nYecKHre U XUMUUECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI MostyueHus. Kuciorsr
Y COJIH.

MosipHbIii 00BEM Ta30B. Pacu€Tel Mo XUMHUYECKUM YPaBHCHHSIM.

Oduznueckue CcBOMCTBA BOAbL. Boma kak pactBopurenb. PacTBopbl.
HacekimienHble 1 HEHAChIIEHHbIE PacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10715 BellleCcTBa B pacTBOpe. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpupojie U B KHU3HU 4enoBeKka. KpyroBopor BoAbl B IPUPOJE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccuduxanuss neoprannueckux coenuueHuid. Oxcupabl. Knaccudukanms
OKCHJOB:  coseoOpa3yroniue (OCHOBHBIC, KHUCJIOTHbIE, aM(oTepHbIe) W
HeconeoOpazyromue. Homenkmarypa okcumoB. Duzmveckne W XUMHUYECKUC
CBOMCTBA OKCUOB. [lomyduenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. dusnueckue u
XAMHUYECKHE CBOMCTBa KuCIOT. Psan aktuBHoctm merayuioB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Comu. Homenknartypa coseit. @u3nueckue u XMMHUUYECKHE CBOMCTBA COJIEH.
[Tonyuyenue coien.

I'eneTnyeckas CBSI3b MEXKYy KJIACCAMU HEOPTaHUYECKUX COCIUHEHHUI.

Xumuyeckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEACICHHUE COJIEPIKAHUSA KUCIOPOAa B BO3AYXE, MOTYyUYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3Y4YEHHE CBONCTB KHUCJIOpOJa, HaOII0JeHUE
B3aUMOJECHCTBHUS BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), 03HaKOMJIEHHE C 00pa3aMyi OKCHJIOB U ONHCaHUE
UX CBOMCTB, TMOJYy4Ye€HHE, COOMpaHUE, paClO3HaBaHHE W U3YYEHUE CBOWCTB
BoAOpoja (ropeHue), B3auMoiericTBue Bojioposia ¢ okcugom menu (I1) (BozmoxxHo
UCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOCHHE 00PA3I[OB BEIMIECTB KOJIMUYECTBOM
1 ™monp, ucciaegoBaHue OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBJIIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM JOJIEH
pPacTBOPEHHOI'O BEUIECTBA, B3aMMOJCHCTBHME BOJABI C MeTaulaMu (HaTpUEeM H
KaJIbliieM) (BO3MOXHO HCIOJIb30BaHHE BHUAEOMATEPHUAJIOB), HCCIEI0BaHUE
00pa3Il0B HEOPTaHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHNE N3MEHECHHS
OKpAaCKH MHJIMKATOPOB B paCTBOPaX KUCJIOT U IIEJI0YEH, U3YUEHNE B3aUMOICHCTBUA



okcuna meau (1) ¢ pacTtBopom cepHOlM KHUCIOTBI, KMUCIOT C METajulaMu, peakiui
HEUTpaIu3aluy, NOJIydEHHE HEpPACTBOPUMBIX OCHOBAHHI, BBITECHEHHUE OIHOTO
MeTaJlla APYTrUM U3 PacTBOPA COJM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME
«BaxHelmune K1acchl HEOPTaHUYECKUX COCTUHEHUID.

[Hepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
yiementoB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KiacCU(PUKAIIMM XUMHUUYECKUX dieMeHTOB. [loHsiTue o
IPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJioreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yoT aMpOTEPHBIE OKCUIBI
Y TUAPOKCH/IBL.

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB JI.
N. Menneneesa. Koporkonepuonas u ninuHHonepuoanas popmel [lepuonnueckoi
cucreMbl xumuyeckux ayemeHtoB JI. WM. Menneneesa. Ilepuonsl u Tpymimbl.
DU3NYECKUN CMBICI NOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. OnekTtponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04eK aToMOB  TepBhIX 20 XUMHUYECKUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA 110 ero nonoxkenuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTA HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAUNTMYECKUX CBOMCTB I10 IPYIIAM U HEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I pa3BUTHUS Hayku W npaktuku. . M. MenneneeB — yd€HbId U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHAss YW HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenb  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIHH.
[Iponecchl OKucaeHNs U BOCCTAHOBIIEHUSI. OKHUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumMenm:

U3y4eHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pAacTBOPaMHM KHUCJIOT M IIEIOYEH, MPOBEIECHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakny pa3ioKeHHs], COETUHEHUS).

Mexcnpeomemmuie ceasu

Peanuzanusa MeXnpeaMETHBIX CBA3€W MPU HM3YYECHHMM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 MHCIOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUM, TAK U MOHITUN, SBIISIIOIINXCS CUCTEMHBIMM JJI1 OTJIEJIBbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO6uire ecTeCTBEHHO--HAYUYHbIE TOHATHS: HAy4YHBIH (akT, TUNOTE3a, TEOpHUs,
3aKOH, aHalu3, CHUHTE3, KilacCU(PUKALMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHHE, MOIEIIb, SIBIICHHE.

®u3znkKa: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, H30TOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYJA, B3JIEKTPUYECKUU 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBa, ra3, (HU3UYECKHE BEIMYMHBI, E€AMHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIb, TOPHBIE MOPOJIbI, MOJIE3HbIE
MCKOIIa€MbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYecKasi peaKI U

IIepunonnuecknii 3akoH. Ilepuonnyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOOB, KAJIHS, KAIBLIHA U UX COETUHEHUN
B COOTBETCTBMHM C TIOJOXXEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BBl XWMHUYECKOW CBSI3U. THIBI KPHUCTAUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHUYECKOM CBS3H.

Knaccudpukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKUE
CBOMCTBa BEILECTB, OTHOCALIMXCS K pPa3Iu4HbIM KjaccaM HEOPTraHWYECKHX
COEJIMHEHUI, TEeHETUYECKAas CBSA3b HEOPIaHMUYECKUX BEILIECTB.

Knaccudukanuys XuMUYeCKUX peakluid Mo pa3audyHbIM MPU3HAKaM (IO YHCITy
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEILIECTB, IO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHS] XMMHUYECKHUX 3JE€MEHTOB, MO0 O0paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctu xumuuecko peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusixX. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakuusax. llonsatue o xkaranuse. IlonsTne 0 XuMU4eckoM paBHOBeCcUU. PAKTOPBHI,
BIMAIOIIME HA CKOPOCTh XHMHUYECKOW PEaKUUHW U IIOJIOKEHUE XMMHYECKOTO

PaBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkLuu. CocraBienue YPaBHEHUI

OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HWCIIOJIB30BAaHUEM  METOJa
3JICKTPOHHOTO OajaHca.



Teopust ANEKTPOIUTHUECKOW TUCCOUMALNAN. DIEKTPOIUTHI U HEIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHbIMU BHUAAMU
XUMHUYECcKOi cBsizu. CteneHs aucconuanuu. CUIbHBIC U C1a0bIe JIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. Y cioBusi MPOTEKaHUST peakuid MIOHHOTO OOMEHa,
IIOJIHBIE W COKpAIllEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBAHUM U COJICH B CBETE MPEACTABICHUH 00 JIEKTPOJIUTUUECKOMN THCCOIHAIINH.
KauectBenHbie peaknnu Ha noHbIL. [IoHSATHE O THIpPONIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpadura M ajiMasza), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pPEAKIUU OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HUCCIENOBAHUE  HIIEKTPOIPOBOJHOCTH
PacTBOPOB BEIIECTB, MPOIIECcCa AUCCOLMALIMU KUCTIOT, IIeNI0Uel U colieid (BO3MOKHO
UCIIOJIb30BaHUE BHUJEO MaTEPHUANIOB), MPOBEJIECHUE OMBITOB, WLIOCTPUPYIOMIUX
NpU3HAKW TPOTEKAaHWS pEeaKIuii HMOHHOro oOmeHa (oOpa3oBaHHWE OCalKa,
BbIJICJICHHUE Ta3a, 00pa30BaHHME BOJbI), ONBITOB, WLUIIOCTPUPYIOIIHUX HPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PpPEaKINil (FOpeHue, pPeaKkIuu pas3ioKeHUs,
COCIMHEHHUS), pACMO3HABAHME  HEOPTraHMYECKHWX  BEIIECTB C  IOMOIIBIO
KAQUECTBEHHBIX PEAKI[MI HA MOHBI, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3a/a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OO6mras xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUYECKHUE CBOMCTBA Ha IPUMEpE XJ10pa (B3auMOIeCTBUE
C MeTajulaMH, HeMeTaJlylaMu, Menodamu). XjopoBojnopod. CossiHas KHUCIIOTa,
XUMUYECKUE CBOWCTBa, IOJIydeHUE, IpuMeHeHue. JleiicTBue xjopa H
XJIOPOBOAOPOA Ha OPTaHU3M YeloBeKa. BaxHelue XJI0puabl U UX HAXO0XKIEHUE B
IPUPOJIE.

OO6mas xapaktepuctuka 3jaeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3UYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CePhbl. AJUTOTPOITHBIE MOANU(DUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE, (PU3HYECKHE U
XUMH4YecKue cBorcTtBa. OKCUABI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnorta, GU3n4ecKkue U XuMUIeCKre CBOMCTBa (00IIHe KaK MpeCcTaBUTEeNs
KJlacca KUCJIOT M crneurduueckue). XUMHUECKHE PEaKlUH, JIeKaluue B OCHOBE
IPOMBIIUIEHHOTO Ccrocoba MOJydeHUs] CepHOM KHUCIOThl. IIpumeneHue cepHoii
kucnoTbl. Conu CepHOM KHCIOThI, KayeCTBEHHAash peakluus Ha Cylbdar-uoH.
Haxoxnenue ceppl M €€ COCNMHEHUHA B TIpUpOJie. XUMHYECKOE 3arpsi3HEHHE
OKpY)Karolel Cpeabl COCAUHEHUSIMU CEpbl (KUCIOTHBIE JIOXKIU, 3arpsi3HEHUE
BO3/lyXa ¥ BOAOEMOB), CIIOCOOBI €ro MpeAoTBpaICHUSI.



O6mias xapakrepuctuka 3j1eMeHToB VA-rpymnibl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHHs. A30T, paCIpOCTpaHEHHE B MPHUPO/IE,
¢usnyeckue u XxumMuieckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
(u3znuecKkre 1 XMMUYECKUE CBOMCTBA, MOJy4yeHrue U npuMeHenune. Conm aMMOHUS,
ux QU3NUECKUE U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHast peakius Ha
WOHBl aMMOHHs. A30THasl KHUCIIOTa, €€ ToJydeHue, GU3NUeCKHue U XMUMHUYECKUE
cBOiicTBa (OOLIME Kak MpEACTaBUTENS Kjacca KHUCJIOT U CHeHH(pHUECKHE).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHMSI B KaUE€CTBE MUHEPATIbHBIX y100pEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPY>KAIOIIEH Cpeibl COETMHEHUIMH a30Ta (KUCIOTHbIE
JOXAH, 3arps3HeHHe BO3Ayxa, MouBbl U BogoémoB). docdop, amioTponHbie
monudukanuu docdopa, Gusndeckne u xumudeckue cpoiictBa. Okcun docdopa
(V) u dochopnas kuciora, Gusnueckue U XMMUYCCKHE CBOWCTBA, TMOJYYCHUE.
Ucnonb3oBanue hochaToB B KauecTBe MUHEPATIBLHBIX YI00PEHHIA.

O6mias xapaktepuctuka sneMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHN OKUCIIEHUS. Y TIIEPO/, JTIOTPOITHbIE MOAU(DUKALINY,
pacnpocTpaHeHue B MpUpoAe, PU3NUECKUE U XUMUYECKHUE CBOWMCTBA. AJlCOpOLHS.
Kpyrosopor yrimepoma B mnpupoae. Okcuasl yriepona, uUx (U3MUECKHE U
XUMUYECKUE CBOWMCTBA, [JIEWUCTBUE HA JKUBbIE OPraHU3Mbl, I[IOJy4YEHUE U
IpUMEHEHHE. DKOJOTHYEeCKHe MPOOJIeMbl, CBs3aHHbIEe ¢ okcuiuoM yriepoaa (1V),
TUIIOTEe3a TJI00ATIbHOTO TMOTEIJICHUsI KJIMMaTa, NMapHUKOBBIM 3¢ @dekT. YronbHas
KUCTIOTa W €€ coiM, uX (PU3MUecKkue M XUMHUYECKHUE CBOICTBA, MOJy4YEHUE U
npumeHenne. KauecTBeHHass peakuusi Ha KapOoHaT-moHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM XO031CTBE.

[lepBoHauanbHbIE MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (Yyroib, NPUPOAHBINA Ta3, HeDTH),
OPOAYKTHI MX TepepaboTku (OeH3WH), MX pOJib B OBITY U MPOMBIILICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU Ba)KHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJIy4Y€HUE U
npuMmeHeHue. CoenquHenus KpeMHuus B npupoje. O01ue npeacraBieHus 00 OKCuae
kpemuaus (IV) n kpemHueBoi kuciaore. CHIMKATHI, UX MCIOJIB30BaHUE B OBITY, B
IIPOMBIIIJIEHHOCTH. BakHEMIIME CTPOUTENBbHBIE MAaTEpUAIIbl: KEPAMMKA, CTEKIIO,
eMeHT, OeToH, kene300eToH. I[IpobiemMbl 0€30MacHOro0  UCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B MOBCEIHEBHON KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
NPOBE/ICHNE KAUEeCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIOICHHE MPU3HAKOB



UX TMPOTEKaHUs, OMNBITHI, OTpaXKalllue (QU3NYECKUEe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOT€HUI0B), O3HAKOMJIEHHE ¢ 00pa3LaMu
cepbl M €€ COeAUHEHUSIMU (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
Ha0JII0/IeHHE Tpolecca 00yrJIMBaHuUs caxapa MoJl IeHCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, M3YYECHUE XUMUUYECKHX CBONCTB pa30aBIeHHON CEpHOI KUCIIOTHI,
NpOBEJCHNE KaUYEeCTBEHHOM peakluu Ha Cylb(paT-uoH U HaOJII0JeHIe IpU3HaKa eé
OPOTEKAHMsI, O3HAKOMJIEHHE C (DU3MYECKUMHU CBOMCTBaMH a3zoTa, (¢ochopa U HX
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (dochopHBIX yn0OpeHUH, MolydeHrne, coOupaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOMCTB aMMMAKa, IPOBEJAECHUE KAYECTBEHHBIX pPEAKUMHA HAa HOH aMMOHHS U
dochaT-uOH W H3yyEeHUE MPU3HAKOB MX TMPOTEKAHMS, B3aUMOJIEUCTBUE
KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), H3YUYCHHE MOJENEH KPHUCTAUIMYECKUX PEMIETOK alMasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aiCOPOIMM PaCTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IMPOTHBOrasa, IOJIyYEHHE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB YIJIEKHCIIOrO Ta3a, MpPOBEICHHE
KayeCTBEHHBIX pPeaKIiil Ha KapOoOHAT U CUJIMKAT-UOHBI U U3y4yeHHUE NMPU3HAKOB MX
OPOTEKAHMs, O3HAKOMJIEHHWE C MPOAYKIHEH CHIMKATHON MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEepUMEHTANbHBIX 3aad Mo TeMe «BakHellme HeMeTambl U uX
COEITMHEHUS.

MeTaJuibl 1 KX COeIMHEHHUS

OO6mias xapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiemenros . .
MeHnneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTaiuioB. MeTtamnueckas CBs3b U
METAUINYECKAasT ~ KPUCTAUIMYECKAass  pEIETKA.  DJIEKTPOXUMHUYECKHNA  psf
HanpsLKeHU MetayioB. OU3NYecKHe U XMMUYECKHE CBOMCTBAa MeTaiioB. OOmue
CIocoObl MONIydeHUs: MeTaioB. [loHATHE O KOPpPO3MHM METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyTYH, TIOPaTIOMUHUIA, OpOH3a)
Y X IPUMEHEHUE B OBITY U MPOMBIIIEHHOCTH.

[lenounbie MeTauibl: NoJIokeHUE B llepuoanueckoil cucteMe XMMHYECKUX
sanementoB JI. M. MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXJIECHHE B IPUPOJIE.
dusnueckre U XMMHUYECKUe CBOICTBa (Ha mpumepe HaTpus U Kamusi). Okcuabl u
TUAPOKCUIBl HaTpusi W Kanus. [IpuMeHeHue IeNOYHbIX METALIOB M HX
COCIMHEHUMN.

[IlemoyHO3€MENBbHBIE METAJUIBI MAarHUM W KAJIbLMU: TOJOXKEHUE B
[Iepuognueckoit cucreMe xumuueckux 3yiemenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJAEHUE B Npupoze. Pu3nueckue U XMMUYECKUE CBOMCTBA MArHus U



Kasblus. Baxueime coeTMHEHUS KanbIus (OKCHA, TUIPOKCHU, coiin). JKECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTpaHEHHS.

AmroMuHUN: nonoxeHue B [lepuonnueckoil cucteMe XMMUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpOEHUE aTOMa, HAaXOXIECHHE B npupone. Puzndeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHUAA U TUIIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leprogudeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aToMa, HaxOXJIeHUE B Ipupone. Pusnyeckue Hu
XUMUYECKHe CBOMCTBA kene3a. OKCUbl, THAPOKCUIBLI U comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C o0pa3llaMd METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOIEHCTBHUS OKCHA
KBSl M HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCJICJIOBAaHUE CBOMCTB KECTKOW BOJIBI, Ipoliecca TOPEHUs »kKeje3a B KUCIOPOJIe
(BO3MOXKHO  HCIIOJIB30BAaHHWE  BHUJEOMATEpPHATIOB), IPU3HAKOB  ITPOTCKAHMUSI
Ka4eCTBCHHBIX PEaKI[Mii Ha MOHBI: MATHU, KaJIbIHs, AJJFOMUHUS, IIUHKA, xKene3a (1)
u kene3a (I11), memu (1), HaOmoneHNe W omMMCaHUE MPOIECCOB OKPALTUBAHUS
IJIaMEHU MOHAMU HATpusl, KaJlus W Kajdbluid (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB I'UAPOKCHIAA ATFOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3aJa4 1no Teme «Baxuelmue
METaJUIbl U UX COETUHEHUS.

XuMus ¥ OKpYy:Kaoumas cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOM JKM3HM 4elioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momorms mpu
XUMUYECKUX 0KOrax v OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarIieh cpeabl (MpeaenbHas IOMmyCTHMAast
KoHIIeHTpanus BemecTs, gaee — [1/1K). Poias xumuun B perieHun SKOJIOTrMYeCKUX
npoOseM.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasloB MaTepuajoB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEpPHBIC
MaTepHaIbl).

Mexcnpeomemmuie ceasu

Peanuzanus MeXnpeIMETHBIX CBsI3eM MpU HM3YyUYEHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIMX eCTECTBEHHO-HAaYYHBIX
MOHATHUH, TaK U MOHATUM, SBIISIIOIIMXCS CUCTEMHBIMH JJISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI'O LIUKJIA.



OOuue ecTecTBEHHO-HAyYHbIC TOHSTHS: HAay4YHbIA (PaKT, TUMOTE3a, 3aKOH,
TEeOpus, aHajdu3, CHUHTE3, KiIaccuPukauus, TMEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, MAPHUKOBBIN
3 dekT, TEXHONOT U, MaTEpUAIIbI.

®dusuka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaauOaKTUBHOCT, MOJIEKYIa, ANEKTPUUECKHI 3apsn, MIPOBOJIHHKH,
MOMYIPOBOAHUKH, JIUIJCKTPUKU, (POTODIIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, cruiaBbl, (HU3NYECKUE BEITUYUHBI, CIUHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTes, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
y100pEeHHUs, MUKPORJIEMEHThI, MAaKPORJIEMEHTHI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MOPO/IbI, MOJIE3HbIE
UCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAaMMBI OCHOBHOTO  OOILEro
oOpa3zoBaHMs JOCTHTAIOTCS B XOle OOyYeHUS XWMHU B EIMHCTBE y4eOHOH u
BOCITUTATEIHbHON JESITEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUHCKIUMU
COLMOKYJIBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, TNPHUHATHIMH B
o0IIecTBE MpaBWIaMHW M HOPMaMU TIOBEJCHHS M CHOCOOCTBYIOT IpOIeccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIUATH3AINN 00yYarOIIUXCAL.

JIMYHOCTHBIE ~ pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOLIMXCS
PYKOBOJICTBOBATBCS CUCTEMOH  IMO3UTHUBHBIX LEHHOCTHBIX OpHEHTAlMi |
pacIIMpeHne OmbITa IeITeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTHYECKOTr0 BOCIUTAHNS

IICHHOCTHOT'O OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY
M HAaydHOMY HACJEIWIO, TOHMMAaHUS 3HAYCHUS XUMUYECKOH HAyKH B HKU3HU
COBPEMEHHOT'0 OOIIECTBa, CMOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
MIEPEIOBBIX JIOCTH)KEHUSIX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XHMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpA U OOIIECTBA;

2) rPakKIaHCKOT0 BOCTIMTAHUS

NpPEACTaBICHUS O COIHMAJIbHBIX HOPMax W TMPaBWIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMITETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  Y4EOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JIpYyrux  BHJAX
JeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOW JESTEIbHOCTH IPH
BBIITOJIHEHWH y4YEOHBIX, TI03HABATEILHBIX 3a/1a4, BBINOJIHEHUN XUMHYECKUX



AKCIIEPUMEHTOB, CO3/IaHUU YIEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
¥ B3aMMOITIOMOIITY B MPOIECCE 3TOU yUeOHOM JIeSITeIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBApPHWILNECH C TO3WIMM HPABCTBEHHBIX W
MIPABOBBIX HOPM C YUETOM OCO3HAHUS TIOCTIEACTBUIN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOH pPEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOIINC
OCHOBY U TTOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpPA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJBI, B3aUMOCBS3SIX 4YEIIOBEKA C
IIPUPOJTHOMN CPEJIO, O pOJIM XMMHH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEILHBIE MOTHBBI, HAIIPABJICHHBIC HA TMOJYYCHUE HOBBIX 3HAHWHA IO
XUMHUH, HEOOXOIUMBIC NJii OOBSICHEHHS HAOII0JIaeMbIX IMPOIIECCOB U SIBICHUMH,
MO3HABATEIbHON, MH(POPMAIMOHHOW M YUTATEIbCKOM KYyJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEJILHONH paboOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JIOCTYIMHBIMA TEXHUYECKHUMH CpPEICTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYCHHI0O M TIO3HAHMIO, JHO003HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIEI0BATEIbCKOMN
JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEHIIIEM;

4) popMHpPOBAHHUS KYJIbTYPHI 3I0POBbSI:

OCO3HAHHE IICHHOCTH JKW3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIN 00pa3 *KW3HU, OCO3HAHHUE TOCICACTBUN U
HENPHUATUE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHUS aKOTOJIs, HAPKOTHKOB, KypeHUs),
HEOOXOIUMOCTH COOJIFOJIEHHs TMpaBWI O0€30MacCHOCTH TpPH  OOpalieHUuUu ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PeaIbHOM KU3HH,

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEeC K MPaKTUYECKOMY M3YUYSHHUIO TTpodeccuil U Tpy/ia pa3IudHOro poja,
YBaXCHUE K TPYAY U pe3yJibTaTaM TPYIA0BOH IESITEIHHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHHS  IPEAMETHBIX 3HAHMM 1O  XHMHH, OCO3HAaHHBIH  BBIOOD
WHAVNBUIYaTLHON TPACKTOPUH MPOIODKCHHSI 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUHM, OOIIECTBEHHBIX UHTEPECOB M MOTPEOHOCTEH,
YCHENTHON MPpoheCCUOHAIBHON JMEATeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPO(HECCHOHATBHOU CPEIE;

6) IK0JIOrH4eCcKOro BOCIIHTAHHUS:

AKOJIOTUYECKH 11eIECO00pa3HOE OTHOIICHHE K MPUPO/IE KaK HCTOYHUKY KU3HH
Ha 3eMje, OCHOBE ¢¢ CYIIeCTBOBaHMs, ITOHUMAHHE IIEHHOCTH 3J0pOBOIO M
Oe3omacHOro o00paza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HIEeCKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS



npaBu 0€30M1ACHOTO MOBEICHUS MTPHU pabOoTe C BEIIECTBAMHU, a TAKXKE B CUTYalUsX,
YTPOKAIOIIMX 310POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH NPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YUYEHUU XUMUHU, AJIS
penieHns 3a1a4, CBSI3aHHbIX C OKPYKAIOLIEeW IPUPOJHON CPENON, IS TOBBIICHUS
YPOBHS  JKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJIeM M IMyTed UX pPEUIeHHs] MOCPEACTBOM METOAOB XHMHUHU,
JKOJIOTMYECKOI0 MBIIIJICHUs], YMEHUS PYKOBOJICTBOBATHCS UM B ITO3HABATEJILHOM,
KOMMYHHMKAaTHUBHOMN U COLIMAIIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pE3YJIbTAaTOB BBIACIAIOT 3HAYUMBIE IS
(dopMupOBaHUs MUPOBO33pEHUS 00IIIEHAYUHbIE TOHITHA (3aKOH, TEOPUs, TPUHIIHII,
runore3a, (Qakrt, CuUCTEMa, MPOLECC, HSKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCTOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax U IO3BOJSAIOT Ha
OCHOBE 3HaHUI M3 3TUX NPEAMETOB (HPOPMUPOBATH IMPEJCTABICHUE O LETOCTHOM
Hay4YHOW KapTHHE MUpA, U YHUBEPCAJIbHbIC yueOHbIE NEHCTBUS (II03HABATEIbHBIC,
KOMMYHUKATHBHbBIE, PETYJIATHBHBIE), KOTOpbIE O0O€CHeunBarOT (POPMHUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO y4eOHON
NEATEIBHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIEC YUeOHbIE AeHCTBUSA

basoBble Jjornyeckue 1efcTBUA:

YMEHHUS HCIIONIB30BaTh NPUEMBI JIOTMYECKOIO MBINUIEHHS IIPU OCBOCHUU
3HAHMI: PacCKpbIBaThb CMBICI XMMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE
NPU3HAKK, YCTAHABIIMBATh B3aUMOCBS3b C JIPYIMMHU MOHSATHUAMM), UCIOJIb30BAThH
HNOHSTHS 7151 OOBSICHEHUS! OTAENIbHBIX (PAKTOB U SIBJIEHUH, BBIOUpATh OCHOBAHUS U
KPUTEPUU JUIsl KJIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX pPEaKLUH,
yCTaHABIUBATh IMPUYUHHO-CJIEICTBEHHBIE CBS3U MEXAY OOBEKTAaMU H3YUEHHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHUBHBIE, NEIYKTUBHbIE, [10 aHAJIOTUN),
JIeJIaTh BBIBOJBI U 3aKIIIOUECHUS;

YMEHHE TPUMEHATH B IMIPOLECCE I[IO3HAHUS MOHATHS (MpPEAMETHBIE U
METanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEH, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPEICTABICHUS —
XUMHMYECKUH 3HaK (CMMBOJI 2JIEMEHTA), XUMH4YecKas (opmyiaa U ypaBHEHUE
XUMHYECKON peaklUy — NpU peleHur y4eOHO-II03HAaBATEIbHbIX 3a/a4, ¢ yUYETOM
OTUX MOJEIBHBIX IPEJCTABICHUM BBIABIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC
NPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITH  OOIME  3aKOHOMEPHOCTH, IMPUYMHHO-CIEJCTBEHHBIE CBSI3U U
IIPOTUBOPEUYHS B U3yUAEMBIX IIPOLIECCAX U SBICHUSIX.



Bba3oBble uccienoBareibckue JeiCTBUS:

YMEHHUE HCIIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYE€CTBE OCHOBBI sl POPMUPOBAHMSI TUIIOTE3HI TIO TPOBEPKE
NIPABMWIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

npuoOpeTeHre OmbITa MO IJIAHUPOBAHUIO, OPraHM3alMd U TPOBEACHUIO
YUYEHUYECKHX DSKCIIEpUMEHTOB, YMEHHE Hal0yoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €0 Pe3ysbTar, GOPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI IO pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIECAOBAHUSA, COCTABIATh OTUET
0 MpOJIeTTaHHOM padore.

PabGora ¢ unpopmanmeii:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUJOB M (DOPM MpeACTaBIICHUS, TIOTYyYaeMyI0 U3 Pa3HBIX HCTOYHHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHbBIE
nocobusi, pecypcsl WHTepHeTa), KpPUTUYECKU OIIEHHWBATH TNPOTHBOPECUUBYIO U
HEOCTOBEPHYIO MHPOPMAIIHIO;

YMEHHE MPUMEHSTHh Pa3IUYHbIE METOABI U 3aMpOChl MPH MOUCKE U O0TOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
o0acT WUCHOJB30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIAJICHHUE KYJIbTYPOW aKTUBHOT'O MCIIOIB30BAHUS PA3TMYHBIX TTIOUCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY TpeacTaBieHus: HpopMaluu u
WUTIOCTPUPOBATh pelIaeMble 3a7a4d HECJIOKHBIMU CXEMaMH, JharpaMMaMu,
OpyrumMu popMaMu rpaduku U UX KOMOMHALUSAMU;

YMEHHE WCIONIb30BaTh M aHAJU3WpPOBaTh B Tpolecce YYeOHOH u
UCCJIEIOBATEIbCKON ACSITEIBHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIIEHHOCTH,
CEIBCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSHHE OKPYXKAIOIIEH NPUPOJHOU
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe el CTBUS:

yMEHHUS 3a71aBaTh BOMPOCHI (B XOJI€ 1Uajnora v (M) JUCKYCCUH) MO CYIIECTBY
oOcykgaemMol TeMmbl, (POPMYJIHPOBaTH CBOM TMPEIVIOKEHHUS OTHOCUTEIBHO
BBITIOTHEHUS TIPEITIOKEHHON 3a/1a4H;

YMEHUS  MPEJCTaBIATH  IOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JESTENbHOCTY B YCTHBIX W THMCHBMEHHBIX TEKCTaxX; JielaTh MPE3CHTAINIO
pE3yNbTATOB BBIMOTHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOM W  HMCCIENOBATENbCKOM  JICATENILHOCTH  TIPU  PEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unmii (00CyXKaeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHS



COBMECTHBIX  JICCTBHI, ONpPEACICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboThI U ApyTHE).

PerynsiTuBHbIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBHSA:

YMEHHUE CAMOCTOSITEIIBHO OMNPEACHATh LENU ACATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBJISITh, KOHTPOJUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOKO
JIeSITENbHOCTh, BHIOUPATh Hanbosee 3PPeKTUBHBIE CITOCOOBI pelieHus] yUeOHBIX U
MIO3HABATENBHBIX 337a4, CAMOCTOSITEJIbHO COCTaBJISITh WJIM KOPPEKTUPOBATh
NPEMIOKEHHBIA aJNrOPUTM JEWCTBUWA TPU BBIOJHEHWHM 33JaHAW C Y4YETOM
MOJIYYEHHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOI'O pE3yJbTaTa 3asBJICHHOM LEIU, YMEHUE
VCIIOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, IIPEIaracMbl€ B YCIIOBUU 3aIaHUM.

HNPEIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
collep>KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOl pabodeil mporpaMMonu,
BBIJICTISIIOT: OCBOCHHBIC OOYYAIONIUMUCS HAay4YHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
nehcTBull, crneuudpuyueckue s OpeAMETHOM o0mactu  «XUMHS», BHUIbI
NEATEIbHOCTA MO  IOJYYEHHI0 HOBOTO  3HAHWA, €ro  MHTEpIpETaluu,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K koHiy oOyuenust B 8 kiiacce npeiMeTHble pe3ysibTaThl HA 0230BOM yPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e pAacCKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHMX IMOHSATHI: aToM, MOJIEKYIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECh
(oHOpPOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAsS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHCJICHHS, XUMUYECKasl pPeaKIusi, KiIacCUpUKAIMSI pPEaKIuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKLuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiinm,
SZIPO aToMa, SJIEKTPOHHBIN CIIOW aToMa, aTOMHAast OpOUTalb, paIyC aToMa,
XMMHUYECKasi CBA3b, MOJISIPHAS M HEMOJSIpHAsi KOBAJIEHTHAs CBSI3b, HOHHAS
CBA3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBass JOJs BEIIECTBA
(mporieHTHas! KOHIIEHTpAIlUs) B pacTBOPE;

e WUIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHUX TMOHATHU U
MIPUMEHSATH ITU MOHATHUS MPU OMMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIB30BAaTh XHMUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMsSI  DJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,



MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJAcCy COCAMHEHHH TI0
dbopmynam, BHUJ XUMUYECKOM CBSI3M (KOBaJieHTHas W HOHHAas) B
HEOPraHMYECKUX COCIUHEHUSX;

packpeiBath cmbicha I[lepmoamueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT MX MmojiokeHusi B Ilepuogumueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAcChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHA ABOTrajpo;

ONMHUCBHIBATh M XapaKTepu3oBaTh TaOnuuHyo ¢opmy Ilepunonnueckoit
CUCTEMBbl XUMHMUYECKUX DJJIEMEHTOB: pa3jiuyaTb I[IOHATHUS «TJIaBHAs
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OOJbIIIME TEPUOJIbI, COOTHOCUTh OOO3HAYCHUS, KOTOPhIE HUMEIOTCA B
tabnuue «llepmonnueckas cucrema xumuyeckux osnementos Jl. .
MeHneneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMUYECKHUX PJIEMEHTOB (COCTaB U 3apsiji A/1pa, OOLIEEe YUCIIO SJIEKTPOHOB U
pacripeieieHue uX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKHE PeaKuu (10 YUCITY M COCTaBy YYACTBYIOIIMX B PEAKIIHH
BELIECTB, M0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHN;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHHS XUMHUYECKUX TIpEeBpallieHuid B
Pa3IMYHbBIX YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa Mo (opMysie COCTMHCHUS,
MacCOBYIO JIOJIIO BEIMIECTBA B PACTBOPE, IPOBOJIUTH PACUYETHI [0 YPABHEHUIO
XUMUYECKOW pEaKIny;

MPUMEHSITh OCHOBHBIE OIEPALIMK MBICIIUTEILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHME, O0O0OIIeHHEe, CUCTEeMaTU3alUIo, KilacCU(UKaIINIO,
BBISIBIICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — JUISI U3YyYEHHsI CBOWCTB
BEIIECTB U XHUMHUYECKMX PEAKUUNA, ECTECTBEHHO-HAYyYHbIE METObI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIEPUMEHT
(peanbHbBIN U MBICTICHHBIN);

CJIeIOBATh MPaBUJIaM MOJIb30BAHUS XUMHUYECKOU MOCY10M U J1a0OpaTOPHBIM
o0opynoBaHMEM, a TakKe NpaBWIaM OOpalleHus C BellecTBaMU B
COOTBETCTBHHM C WMHCTPYKIIMSIMH TIO BBITIOJHEHHUIO  JTAOOPATOPHBIX
XUMUYECKHUX OMBITOB IO MOJYYSHHUIO U COOMPAHUIO Fa3000Pa3HbBIX BEIIECTB



(Boopo/ia M KHCIIOpPO/A), MPUTOTOBIIEHUIO PACTBOPOB C OMNpeAeNEHHON
MacCOBOM JioJiell pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C TIOMOIIIbI0 UHJIUKATOPOB (akMmyc, (heHondTaient, METHIOPaHK

U IpyTHe).

K xony oOydenus B 9 kiaacce nmpeaMeTHbIe pe3yibTaThl HA 6A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHYECKUX TOHATHUW: XUMHYECKHU
DJIEMEHT, aTOM, MOJIEKYJIA, WOH, KaTHOH, aHHWOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKasl peaklys, XUMUUECKasi CBsA3b, TEIIOBOU d(PPeKT
peakuuu,  MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKLUUU HOHHOIO
oOMeHa, KaTaqu3aTrop, XHMHUYECKOE€ pPaBHOBECUE, OOpaTUMblE U
HEOOpaTUMBbIE pPEaKLUWH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEAKIUH,
OKHMCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aM(pOTEpPHOCTb, XUMUYECKast CBS3b (xoBaneHTHas, VOHHA,
METAJUINYECKasl), KpUCTAIINYECKAs PEIETKA, KOPPO3HsI METAIIOB, CILJIABBI,
CKOPOCTb XMMHWYECKOW PEAKUUU, MPEAEIBHO IOIYCTUMAsi KOHLEHTPALHS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATHU U
IIPUMEHATH 3TU NOHATHUSA IIPY ONIMCAHUM BELIECTB U UX NPEBPALLECHUM;
UCIIOJIb30BaTh XUMHUYECKYID CHMBOJIUKY JJii COCTaBJ€HUS (QopMyll
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

OIIPEJENATh BaJEHTHOCTb U CTEIIEHb OKUCIICHUS XUMUUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPUHAUICKHOCTh BEIIECTB K
OIpenelEHHOMY KJIacCy COEAMHEHHH Mo QopmyiaMm, BUI XUMHUYECKOH
CB3M (KOBaJIGHTHAs, WOHHAs, METa/NINYeCcKasi)) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsa]l MOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJHBIX PAacCTBOPAaX HEOPraHWYECKUX COCIWHEHUM, THUIl KPUCTAIIINYECKOU
PELIETKM KOHKPETHOT'O BELECTBA;

packpeiBath cMmbica llepuoamueckoro 3axkona [[. WM. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHWE: ONUCHIBATh U XapaKTepU30BaTh
Tabnuunyto (¢opmy Ilepuonnyeckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noarpymma (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», Mansle U OONbLIME MEPUOJbl, COOTHOCHUTH
0003Hau€HUs, KOTOpbIE UMEIOTCS B IEPUOINUECKOM TaOIHIIe, C YUCTOBBIMU
XapaKTEpUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, OOIIee YHUCIO DJJIEKTPOHOB M pacCIpeiesieHhe UuX 10



AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MCHCHHH
CBOICTB 3JIEMEHTOB M MX COEAMHEHWH B Mpeenax MallblX NEpPHOJ0B U
TJIaBHBIX TOATPYII C YY4ETOM CTPOCHHS MX aTOMOB;

KJIacCU(UIIMPOBATH XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHYECKUE PeaKiuu (10 YUCITY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIIOBOMY d(PQeKTy, M0 U3MEHEHHUIO CTETeHEW OKUCIIECHUS
XUMHUUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME W chelupUUIecKue XUMHUUYECKHE
CBOMCTBAa TIPOCTHIX M CIIOXKHBIX BEIIECTB, IOJITBEPXKIasl OIHUCAHHEC
npUMEpaMH MOJIEKYJSIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPAaBHEHUS DJICKTPOJUTHYCCKOW JTUCCOIMAIIMU  KHUCJIOT,
HIeJI04ei U COJIeH, MOTHbIE U COKPAIlEHHbIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHMS pEaKlud, MOATBEP>KIAIOIIUX CYIIECTBOBAHHE
TCHETHYECKOU CBSI3U MEXIY BEIIECTBAMH PAa3IMYHBIX KJIACCOB;
pacKphIBaTh CYINTHOCTh OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  pEaKIUui
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OanaHca ATUX PEaKIIUii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKHX TMPEBPANIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIISATh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEILIECTB,
MAacCOBYIO [IOJIF0 XHUMHYECKOTO »JJeMeHTa 1o (opMmysie COEIUHECHHUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI IO YPAaBHEHUIO
XMMHUYECKOU pEaKIUH;

coOII01aTh MPaBUJIa MOJIb30BAHUS XUMUYECKOM MOCY10 U J1a00paTOPHBIM
o0opynoBaHMEM, a TakXKe TNpaBWiIa OOpamieHus ¢ BelIeCTBAaMU B
COOTBETCTBHHM C WHCTPYKIUSIMH TIO BBIIOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKUX OMBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(aMMHaKa U yrieKucioro rasa);

MIPOBOJUTH PEAKITUH, TOATBEPIKIAIOIINE Ka4eCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPUI-, OpOMHI-, WOIHI-,
kapOoHat-, ¢docdar-, cuwnmmkar-, cyiabdar-, THUIPOKCHUII-UOHBI, KAaTHOHBI
aMMOHHMSI M HMOHBI U3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OIIEPAITNU MBICIIUTEILHOMN IEATETbHOCTH — aHATN3 U
CUHTE3, CPaBHEHHE, 0000IICHIE, CUCTEMATU3AIINIO, BBISIBJICHUE MPUIUHHO-
CJICICTBEHHBIX CBSI3€H — JJI1 M3YYECHHUSI CBOMCTB BEIIECTB M XMMHYECKHUX
peaKiuii, €CTeCTBEHHO-HAYYHBbIE METONbI TO3HAHWS — HaOII0eHNUE,
U3MEpEeHre, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumenoBaHue pa3iesioB u

KoanuecTBO 4acos

KonTtpoabHsbie

IIpakTH4eckue

JIeKTPOHHBIE (HU(PPOBBIE)

n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
Pa3nea 1. [lepponavajibHble XUMHUYECKHE NOHATHS
XuMus — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [IOK

' MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837¢c

YelIoBeKa

12 BemecTBa u xuMuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazueny 20

Pa3nen 2. BaxkHeiimme npeacTaBuTe/ Il HEOPraHNYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 6 bu6nuoreka [IOK

' 00 oKcuIax https://m.edso0.ru/7f41837c
59 Bonopon. Ilonstre o 3 1 Bbu6nuoreka [IOK

' KUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitie 06 5 1 1 bu6nuoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHEBIE KJIACCHI 1 1 1 bu6nuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paznemny 30

Pa3znen 3. Ilepuoauvecknii 3axon u [lepuoanyeckas cucrema xummuueckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.
XI/IMI/I‘leCKaﬂ CBA3b. OKI/IC.]II/ITeJI])HO-BOCCTaHOBI/ITeHbele pealcuml



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

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

bubmuorexa [IOK

3.1 xuwrieckux oementos J. 1. ! https://m.edso0.ru/7f41837¢
Menpnene-eBa. CTpoeHue
aToMa
XuMu4yeckast CBA3b. BuG 10K
HOJIMOTEKA
3.2 Oxmcnmntensio- 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC peaKI_II/II/I
bu6nmoreka [IOK
Hroro no pasziexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME



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

9 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
Pa3nes 1. BemecTBo 1 XUMHYeCKHe peaKIIuu
11 [loBTOpenue u yriuyoiieHre 3HaHUH 5 1 bu6mmoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6nmoreka [IOK
' peakiuii https://m.edso00.ru/7f41a636
DIEeKTPONIUTHYECKAs! JUCCOLIHALIHSL. bu6mmoreka [IOK
1.3 8 1 1
XHUMHUYECKUE PEaKLUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HemeTan bl M MX coeIMHEHUS
51 OO01mmas XxapaKTepUCTHKa XUMUIECKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
O61as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' PYIIIBL £-€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO1m1ast XxapaKTepPUCTHKA XUMHYECKUX
2.3 anemeHToB VA-rpynmsl. A30T, hochop u ux 7 1 bubmmorera [IOK
' PYIHRE ’ P https://m.edso00.ru/7f41a636
COEIMHEHUS
OO6m1as XxapaKTepUCTUKa XUMHUECKUX
2.4 sneMeHToB |VA-rpymmnel. Yriepon u 8 1 2 bubmorexa [OK
' . DYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro mo pazneny 25
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Paznen 3. MeTa/jibl M HX COeIUHEHUSA

. bu6mmoreka [JOK
3.1 Obmpe cpoiicTsa MeTaIUIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Bakuelimine MeTaibl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemtecTBa 1 MaTepuallbl B )KU3HU YEJIOBEKA 3 bubmorexa [OK
' t p https://m.edso0.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMmst 3 bubnmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

		2023-11-26T18:03:31+0800
	Муниципальное общеобразовательное учреждение "Речушинская средняя общеобразовательная школа"




