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COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE »dJeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBast 10Jii XMMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUA. XUMHUYECKasl peakius 1 e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu 0oOpalleHus ¢ JIabopaTopHbBIM O00OPYAOBaHUEM, U3YUEHUE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHUM, HAaOII0eHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoeiicTBrE Xkene3a ¢ pactBopoM cosd meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOJENEH MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
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MOJIy4eHHUs] Kuclopoda B JabopaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TAPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacpilieHHbIE M HEHACBIIEHHBIE PAcTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psm aktuBHOcTM MetaimioB H. H. bekerona.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COAEPKAHUsI KUCIOPOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCaHWE WX CBOMCTB, IOJy4YeHHE, COOMpaHHUE, paClO3HABaHHE WM H3YyUYCHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
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UCCJIEIOBAaHUE O0pa3loB HEOPraHWYECKUX BEIECTB pa3JIMYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajla IPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe O
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

Ileprognyeckuii 3akoH. Ilepuoandeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS paanyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).



Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU M3yYEHUHM XMMHHM B § Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICITb, SIBICHHE.

®duznka: Marepus, aToM, DSJEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIU],
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUECKHU 3aps/l, BEIIEeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEpPEHUsI, KOCMOC, TUIaHEThI, 3BE3/1b1, COHIIE.

buomnorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaATbl, TOPHBIE MOPOJIHI,
M0JIE3HBIE UCKOIIAeMbI€, TOIUIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKLMs

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOAOB, KAIMSA, KAUIBLIHUSA M HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT TUIIA KPUCTALNIMYECKOU PEIIETKU H
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMAYeCKUX peakiuii o pa3InIHbIM MpU3HAKaM (110 YUCITY
W COCTaBy YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIioBoMYy 3(dekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YPaBHEHHUS.

[TonsitTue 0 ckOopocTH XUMHUYEeCKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIUSIIONIME HA CKOPOCTh XUMHUYECKOW pEAKIMU U TMOJIOKEHUE XHUMHUYECKOIO
PaBHOBECHSL.



OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJIb30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMAIIMHN. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHUsA peakuuid. CBoicTBa KHUCIHOT,
OCHOBaHMII W colelli B CBET€ TMPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIETOK HEOPTraHUYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x70pHuna HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEaKIUU
OT BO3ACMCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPOINPOBOAHOCTH
pacTBOpPOB BEWIECTB, MpOLECCa JUCCOLMAUMU KHCIOT, IIEJI0YEed H COJeH
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJICIICHHE Ta3a, OOpa30BaHHWE BObI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakluu pasyIoKEHUs, COETUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmiasi xapakTepucThka rajoreHoB. OcOOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMeEpe XJopa
(B3auMoOJIEHiCTBUE C MeTallylaMH, HeMeTaJlylaMH, IiejiouaMu). XJIOPOBOIOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, MpUMEHEHue. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJIE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYecKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GQu3nueckue W XUMHUYECKHE CBOWMCTBa (00mME Kak
OpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEeaklvu,
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JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucaoThl. CoJii CEpHOM KUCIOTHI, KAUeCTBEHHAs! PEaKis Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COeIMHEHMA B mpupojie. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIECHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
bu3nYecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHue u mpuMeHeHue. Coam aMMOHUS,
X (U3NYECKUEe U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ ToJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  CrenudpuyecKue).
Hcmonp3oBaHWe HHUTPATOB M COJIEM aMMOHHUS B KadeCTBE MHHEPATbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOJaA,  aJUIOTPOIHBIC
MOAU(UKAIIMKM, PACIPOCTPAaHEHHUE B TMpuUpoae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MEI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnobanbHOrO TOTEIUICHUS KJIMMaTa, MMapPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUecKue U XMMHYECKHUE CBOMCTBA,
MOJIy9YeHUE W TpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHavaNbHBIE TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIUIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poli B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHwmii, ero ¢usnueckue W XHMHYCCKHE CBOWCTBA, IIOIyYCHUE U
npuMeHenue. CoenuHeHus KpeMHHs B mpupojne. OOmiue mpeacTaBlieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
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ObITYy, B IIPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEeMEHT, O0eToH, xkene300eToH. [IpobdiaemMbl 6e30macHOro MCHOJb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJ-MOHBI U HAONIOICHHUE MPU3HAKOB
UX TIPOTEKAHMsI, OMBIThI, OTpAKAIOIIME (PU3NYECKHE M XUMHYECKHE CBOMCTBa
TraJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOICHHE TIpoliecca OOYITIMBaHUs caxapa IoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHUMHMYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyb(dar-
MOH W HaOJIOJEeHUE NpH3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHUE C (PU3HMYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX COEOAUHEHUH (BO3ZMOKHO HCHOJIb30BAaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHUE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NPHU3HAKOB
UX IPOTEKAHHUsI, B3aMMOIEVCTBAE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAIUIMUYECKUX pEeHIETOK ainMasa, Tpaduta, (QyijaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX INPOTEKAHUs, O3HAKOMIICHHE C
IPOAYKIMEH CUJIMKATHOM IPOMBILUICHHOCTH, PELIEHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MetaJuibl 4 X COeIMHEHUS

OO11ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumuyeckux saemeHtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaIpspKeHUN MeTaiioB. u3nueckue U XUMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl mosydeHus MeTaiioB. [loHsTHE O KOpPpO3UMM METalIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3uu. CruiaBbl (CTaslb, YYTYH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ienounbie MeTambl: nonoxkeHne B [leproanueckoil cuCTEME XUMUYECKUX
anemenToB /. 1. MennaeneeBa, CTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U

8



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKJIE€HHWE B npupone. Pusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOCHHE aToMa, HAXOXAEHHWE B mnpupone. Pu3NUECKHE H
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, HM3yYEHHE  pE3YyJbTaTOB KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPHUAIOB), TMPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TMIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).



Mescnpeomemmnbnie ceasu

Peanuszamus MeXnpeaIMeTHBIX CBsI3€d NMpU HM3YYeHMM XMMHUU B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIHOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
MOHSTUN, TaK U MOHATUH, SBISIONINXCS CUCTEMHBIMHU JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHHTE3, KIacCU(pUKalusi, MEpUOJUYHOCTh, HAOIIOACHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJIEb, SIBICHHE, IapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

®duszmka: Martepus, aToM, DBJEKTPOH, TNPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAaKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTATITNIECKAs
peméTka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, dKOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTbI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMUA, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAMM U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 OOIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOM HH(pOpMaLuei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAaX M MOpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XHWMHUYECKHUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HaOJ0JIaeMbIX MPOILIECCOB M SIBIICHU,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
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JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HaHWIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOTO OTHOILIEHHA K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH,

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHMs TMPEJAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUTyaIbHON TPAEKTOPUU MPOJOJIKEHUS 00pa30BaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) IK0JIOTHYECKOr0 BOCTIMTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYILECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE LEHHOCTU COOJIIOJEHUS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICeHUS 3a/1a4, CBA3aHHBIX C OKPYKAIOILIECH MPUPOJHOU CPEIO, ISl OBBIICHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, SIKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
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OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OEcneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOU
NEeSATeTLHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUS HKCIOJb30BaTh MPHUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XHMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), WCIIOJIB30BATh
MOHATHUS NIl OOBSICHEHUS OT/JIEIBHBIX (PAKTOB U SBJICHUI, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHABJIMBATh MPUINHHO-CIICACTBEHHBIC CBS3U MEXKIY OOBCKTaMH H3YYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBEIBATh IIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TIPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia W YypaBHEHUE
XUMHUYECKON PEAKIMU — MPU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33714, C YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKN M3y4aeMbIX O0BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHUE HCIOIh30BaTh MOCTABICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI I (DOPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

NpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TPOBEJICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmomaTh 3a XOJOM Iporiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IMYHBIX BHIOB U ()OPM MPEACTABICHUS, TTOJIYyIaeMYIO U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPEUYHMBYIO M
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NMPUMEHSATh Pa3udyHble METObl W 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHHUS PA3IMUHBIX TIOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juanora W (WiM) JIHUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yJIbTAaTOB BBIMOIHEHUS XUMUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIIbHOM W HMCCIIEIOBATENBCKOM  JMEATENBHOCTH TPH  PEIICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh M AaHAJM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUA.

HPEAMETHBIE PE3YJIbTATBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB [0 OCBOEHHUIO 005A3aTEIbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
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BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4yHbl€ 3HAHUS, YMEHHUS U CIOCOObBI
JneucTBul, crnenuduyueckue A IpeAMETHONM o0nacTtu  «XHUMHS», BB
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIUu 3aMElICHUs, pPeakiuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS W HEMOJSIPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(TpolieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJISI COCTaBJCHUS (HopMy
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIUN;

e OIpENEATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJiGHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabnune «llepuoauueckass cucteMa Xumudeckux osgemeHToB [[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacnpeeieHle uX Mo 3JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BENIECTB (BOIOpOJa ¥ KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, heHondTaaenH, METHIOPAHXK U JPYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTanu3aTtop, XHMHUYECKOE€ paBHOBecHe, OOpaTuMble U
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HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuIMYecKasi), KpHUCTAUIMYECKas pEmeETKa, KOpPpO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJHKY [UISI COCTaBlieHUS (opMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, WMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbichn Ilepmogmueckoro 3akona [l. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEIMHEHHI B
npenaesiax MajlbIX MEPUOIOB U TJIABHBIX MOJATPYIIl C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JIHUCCOLMALUMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO
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oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJBSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKKe IMpaBWa OOpaIllEeHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JIEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOMI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peabHBIN U
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKUCIUTENBHO- 8 bubmorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
u 1
TOTO o pasaeity > https://m.edsoo.ru/7f41837c
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 3 E;I[iHE;T:;(;?rouﬁ £41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 anteMeHToB |VA-rpymmel. Yriepon u 8 1 2 bubmmorexa TIOK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obume caoiicTsa METAILIOR 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pazneny 3
. bubmmoreka [JOK
O00011IeHNE U CUCTEMATU3AINS 3HAHUN 1 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66
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HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne ypoka

Tema ypoka

Koan4gecTBO 4acoB

IIpenmer xumuun. Ponp XuMuM B KU3HU YellOBeKa. Teia U BEHeCTBa

2 [TonsiTre 0 MeToAax MO3HAHUS B XUMUU
3 [IpakTrueckast padora Ne 1 «IIpaBuiia paboThI B J1aOOpaToOpuu v MPUEMBI 00pALICHUS C TAOOPATOPHBIM 1
000pyTI0BaHHEM
4 Yucrtele BemecTBa 1 cMecu. CriocoObl pa3zieneHus cmecei 1
5 [TpakTiueckas paborta Ne 2 «Paznenenue cmeceit (Ha mpuMepe OYUCTKH MOBAPEHHOM COJIH )» 1
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKHUE TIEMEHTHI. 3HAKU (CUMBOJIIbI) XUMHUECKUX DJIEMEHTOB 1
8 [IpocTeie 1 ciiOXHBIC BENIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1
10 3aKOH MOCTOSIHCTBA COCTaBa BEMIECTB. XUMUYecKas (hopMylia. BaleHTHOCTh aTOMOB XUMHUYECKUX 1
DIIEMEHTOB

11 OtHocutenbHas arToMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca 1
12 MaccoBas 7ot XUMHYECKOT0 DJIEMEHTA B COEIMHECHNU 1
13 KonuuectBo BemectBa. Monbs. MosnsipHas Macca 1
14 Pu3nyecKue U XUMHYECKHUE SIBJICHUSA. XUMHAYECKAs peaKIus 1
15 [Ipu3Haku U ycIOBHsI MPOTEKAHMS XUMUYECKUX PEAKITUIt 1
16 3aKOH COXpaHEHHsI MacChl BEIIECTB. XMMHUECKHE YPaBHEHUS 1
17 BrrurcneHus: KoJIm4ecTBa, MacChl BEMECTBA 10 YPABHEHUSAM XHMHUCCKUAX PEaKIIni 1
18 Knaccudukanus XuMHYeCKUX peakiuii (COeTUHEHMS, pa3JI0KEHUs, 3aMeIlleHUsI, 00MEHa) 1
19 M. B. JlomoHOCOB — yu€HBIH-dHIIUKIONEANCT. OO00IIEHNE U CUCTeMaTH3aIns 3HAHUH 1
20 KonTtponpHas padora Nel mo Teme «BelecTBa 1 XUMUYECKHE PEAKITUN 1
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21 Bo3ayx — cmech razos. Cocra Bo3ayxa. Kuciaopoa — aneMeHT u rpoctoe Beectso. O30H 1

99 Ouznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOpoa (peakuu okucieHus, ropenue). [loustue o6 1
OKCHJIaX

23 CrniocoOblI oTy4eHus KUCIopo/ia B 1ad0opaToOpuu U MpoMblluieHHOCTH. [IpiMenenne kucnopoia 1

24 TennoBoii 3¢ (hekT XUMUYECKOH peakuy, MOHATHE O TS PMOXUMHUECKOM ypaBHEHUH, 3K30- U 1
SHIOTEPMUUYECKUX PEAKITUIX

25 TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHre BO3/yXa, CIIOCOOBI €ro MPeI10TBPALCHUS 1

26 [IpaxTuueckast padora Ne 3 o teme «llomydenue u coOupanue KHCIOPOIa, U3yUYECHHE €ro CBOHCTBY 1

27 Bonopon — anemMeHT u npoctoe BemecTBo. Haxoxaenue B npupoze 1

28 ®dusnyueckue U XUMUUECKHE CBOMCTBA Bojopoaa. [I[puMenenue Bogopoaa 1

29 [ToHsiTHEe O KUCIIOTAX U COMSIX 1

30 Crioco0slI MoTydeHUs BOAOPO/Ia B TAO0OPaTOpHH 1

31 [Ipaktuueckast padora Ne 4 o teme «lIlomydenue u coOupanue BOAOPOAa, H3yICHHUE €TO CBOMCTBY» 1

32 MonsipHblif 00bEM ra3oB. 3akoH ABOTaapo 1

33 Brrancnenust 00b€Ma, KOJTMUYECTBA BEIMIECTBA ra3a M0 ero U3BECTHOMY KOJIMYECTBY BEIECTBA MU 1
00BEMY

34 Boruncnenus 005EMOB ra3oB M0 ypPaBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILIEHUH ra30B

35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI

36 CocraB ocHoBanui. [TonsTHE 00 MHIMKAaTOpax

37 Bopna xak pactBopuTens. HachlllieHHbIE 1 HEHACHIIIEHHBIE PACTBOPBI. MaccoBast 10715 BEIIECTBA B 1
pactBope

38 [TpaxkTrueckas padota Ne 5 o reme «lIpuroroBienne pacTBOPOB ¢ ONpeAeIEHHON MacCOBOU J0Jei 1
PacTBOPEHHOTO BEWIECTBA»

39 KonTpomnpHas padora Ne2 mo teme «Kucnopoa. Bomnopoa. Boga»

40 Oxkcuppl: cocTas, KiaccuuKalys, HOMEHKIaTypa

41 [TonydeHne u XUMHUYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB
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42 OcHoBaHHsI: COCTaB, Ki1accu(UKaIysl, HOMEHKIATypa 1
43 [TomydyeHue u XUMHYECKUE CBOMCTBA OCHOBAHHI 1
44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa 1
45 [Tonyuyenue n XuMUYECKHUE CBOMCTBA KUCIIOT 1
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOOBI MOTyYeHUsI, XAMUYECKUE CBOWCTBA 1
47 [IpakTudeckas padora Ne 6. Pemenue skciepuMeHTAIBHBIX 331a4 110 TeMe «OCHOBHBIE KIIACCHI 1
HEOPraHWYECKUX COCIMHEHUI
48 ['eHeTnyeckas CBSI3b MEXAY KJaccaMHd HEOPTaHMUYECKUX COCTUHEHHM 1
49 O06001eHne U cucTeMaTu3alus 3HaHUK 1
50 KonTponbnas padorta Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COSTUHEHUIT" 1
51 [TepBbIe MOMBITKH KIIACCU(PUKAIINN XUMHUYECKUX JIEMEHTOB. [IOHATHE O rpymIax CXOJHBIX 3JIEMCHTOB 1
52 [Tepuoaunueckuii 3akoH u [lepuoanueckas cucrema xumudeckux seMmentoB [I. M. Menneneena 1
53 [Iepuoasl, rpynnsl, MOATPYIIIIBI 1
54 Crpoenne atomoB. CoctaB aTOMHBIX sziep. M3oTomsl 1
55 CrpoeHue 21eKTpOHHBIX 0007104eK aToMOB A1eMeHTOB Ilepuoanueckoii cucremsl 1. 1. MenneneeBa 1
56 XapakTeprucTHKa XUMHUYECKOT0 3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme /1. 1. 1
Menneneena
57 3nauenue [lepuonnyeckoro 3akoHa JUisl pa3BUTHA Hayku U nnpaktuku. J[. 1. MenaeneeB — y4€Hbli, 1
MeAaror ¥ rpakJaHuH
58 DIIEKTPOOTPHULIATEIBHOCTh ATOMOB XUMHUYECKHUX 3JIEMEHTOB 1
59 HonHnas xumuueckast cBsizb 1
60 KoBasieHTHAsI ONISIpHAS XUMHYECKAs! CBSI3b 1
61 KoBanentnas HenosisipHasi XUMUYECKas CBSI3b 1
62 CreneHb OKUCIEHUS 1
63 OKHCIUATENEHO-BOCCTAHOBUTENBHBIE PEAKIINN 1
64 OKHCIUTENN U BOCCTAHOBUTEIN 1
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65 KonTtponsnas padora Ne4 no reme «Ctpoerne atroma. XUMHUYECKas CBS3b) 1
66 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUN 1
67 O0o01IeHNe U CHCTeMaTU3alus 3HAHUI 1
68 O0o01IeHre U CHCTeMaTU3alus 3HAaHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

Ne ypoka Tema ypoka KosaunyecTBO 4acoB
1 [Iepnoanueckuit 3akoH. [lepuonnueckas cucrema XxumMudeckux 3yeMeHToB [1. . Menneneena 1
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NMEPHOA0B 1
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB 1
4 Buapl XUMHU4eCKOH CBSI3M U THITBI KPUCTAJUIMYECKHUX PEIIETOK 1
5 KontponpHast padora Nel mo treme «IloBropenue u yriy0OneHne 3HaHUA OCHOBHBIX Pa3JIeNioB Kypca 8 1
KJacca»
Knaccugukarus XuMHUecKuX peakuuil o pa3IuyHbIM IpHU3HAKaM
[TonsaTne o ckopocTH XUMHYECKON peakiuuu. [IoHITHE O TOMOT€HHBIX M F€TePOr€HHBIX PEaKIUsIX
8 [TonsTHE 0 XUMHUECKOM paBHOBeCHU. DaKTOPBI, BAUSIONIME HA CKOPOCTh XUMHUECKON peakluu 1 1
MOJIOKEHUE XUMUIECKOTO PABHOBECHSI
9 OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU
10 Teopus snexkTpouTUUecKOn auccoruanui. CUIbHbIE U CTa0bIe AIEKTPOIUTHI
11 HonHble ypaBHEHMSI peaKLui
12 XUMHYeCcKUe CBOWCTBA KUCIOT U OCHOBAHUI B CBETE MPEICTABICHUM 00 3IEKTPOIUTUYECKOM 1
JIVICCOIIMALINT
13 XUMHUECKUE CBOICTBA COJIeH B CBETE MPECTABICHUM 00 3JIEKTPOIUTHUECKON JUCCOLUAIIIH 1
14 [Tonsatue o runponuse comneit 1
15 O06o0011eHe U cUcTeMaTU3alus 3HAaHUN 1
16 [IpaxTuueckas padora Ne 1. «Pemienne 3KkciepuMEHTAIBHBIX 3a/1a1» 1
17 Kontponbnas pabota No2 mo TeMe «JIeKTpOIUTUYECKAs TUCCOITaust. XUMUIECKHUE PEaKIIUU B 1
pacTBopax»
18 OO11ast XapakTepUCTHKA raJIoreHoB. XMMHUYECKHE CBOICTBA Ha IIpUMeEpe XJiopa
19 Xnoposonopon. ComsiHast KHCIO0Ta, XHMAYECKHE CBOWCTBA, MTOTyYeHHE, IPUMEHEHNE
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20 [IpakTuueckas padora Ne 2 o teme «llomydeHue coysiHOM KUCIOTHI, H3y4eHUE €€ CBOWCTBY

21 Bbruucnenus no ypaBHeHUsIM XMMMUYECKUX PEAKLUH, €CIIM OJIUH U3 pEareHTOB J1aH B U30bITKE

22 OO6mas xapakrepuctuka 371eMeHToB VIA-rpymmbt

93 AnnorponHsie Moaudukanuu cepsl. HaxoxneHnue cepbl U €€ CoOeTMHeHUI B TPUpPoIe. XUMHUYECKHE
CBOMCTBA CEpBI

24 CepoBoniopoi, cTpoeHue, GU3n4ecKrue 1 XMMUYECKHE CBOMCTBA

25 Oxcuppl cepol. CepHast KHCTI0Ta, (pU3HUEcCKre U XUMUYECKHUE CBOMCTBA, IPUMEHEHHE

26 XUMHUECKUE peaKIiHy, JeXKalliue B OCHOBE IPOMBIIIUIEHHOI'O CIIOCO0a MOJIy4YeHHs CEPHOM KHCIIOTHI.
XHMHYECKOE 3arpsI3HEHUE OKPYIKAOLIEN Cpebl COEIUHEHUSIMU CEPBI

27 Brprunciienue MaccoBoil J0JIM BBIXOJ1a IMTPOAYKTA PEAKIINU

28 Ob6wmas xapaKTeprCTI/IKa aneMeHTOoB VA-rpynmsl. A30T, pacIpocTpaHeHue B IPUPoJIEe, pusnueckue u
XUMHUYECKHE CBOMCTBA

29 AMMHak, ero pu3n4ecKrue 1 XMMUYECKHe CBOMCTBA, M0JIy4YeHHE U IPUMEHEHUE

30 [Ipaktrueckas padota Ne 3 o teme «IlomydeHue ammuaka, U3y4eHHUE €ro CBOMCTBY

31 A30THas KUCIOTa, € Ppu3nuecKkue U XMMHUYECKHUEe CBOMCTBA

39 Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIBHBIX yI0OpeHnH. XUMHYECKOe
3arpsi3HEHUE OKPY’Kalollel Cpeibl COEeIMHEHUSIMHU a30Ta

33 Docdop. Oxenn pocdopa (V) u pochopHas kucnora, pU3MUECKUe U XMMUYECKHE CBOUCTBA,
MOJIyYEHUE

34 Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX y00peHuil. 3arpsi3sHeHre IpupoaHOM cpeibl
docharamu

35 VYrnepon, pacpocTpaHeHue B Ipupojie, PU3ndeckrue 1 XuMHUYEeCKHe CBONCTBA

36 Oxcusipl yriaeposia, ux pu3nuecKkue 1 XMMUYeCKUe CBOMCTBA. DKOJIOTHYECKHE MTPOOIEMBl, CBSI3aHHBIE C
okcuzaoMm yriepoaa (1V)

37 VYroapHas KucioTa v e€ coau

38 [IpaxkTuueckas padora Ne 4 mo teme "Ilonydenue yriaekucioro ra3a. KauectBenHas peakius Ha
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KapOoHaT-uoH"

39 [IepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX YIiaepoaa
40 Kpemnuii u ero coenunenus
41 [IpakTudeckas padora Ne 5. PemeHune sKkCiepuMeHTAIBHBIX 33/1a4 110 TeMe «BakHeWIne HeMeTallbl 1 1
WX COCJTMHCHUSD
42 Kontponbhast padota Ne3 no teme «BakHelne HeMeTauIbl M UX COSIUHEHUS 1
43 OO01mas XxapakTepuCTHKa XUMHUIECKIX HJIEMEHTOB — METAJUIOB. MeTayuinuecKkas CBs3b U 1
MeTaJTNYeCKasi KpucTauindeckas pemérka. Gu3ndeckrne CBONCTBA METAIIOB
44 XYMHUYECKUE CBOWCTBA METAIJIOB. DIEKTPOXUMHUYECKHI PsiJ HAPSHKEHUI METaIIIOB 1
45 O6mue criocoOb! momy4deHus: MeTayuioB. CIiiaBbl. BEIYUCICHMS 10 ypaBHEHUSM XUMUYECKUX PEAKITUH, 1
€CJIM OJIUH U3 PEareHTOB COJACPIKUT MIPUMECH
46 [TonsITHE O KOPPO3UH METAILIOB 1
47 [lemouHbIe MeTaILIbI 1
48 Oxcubpl ¥ THIPOKCHIBI HATPUS U Kallus 1
49 [llenoyno3eMenbHBIC METAJIIbI — KAJIbIIUA M MarHui 1
50 Baxwueiime coeTMHEHNS KalbLUs 1
51 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
52 KécTkocTh BOJBI M CLIOCOOBI €€ YCTpaHEHUs 1
53 [TpakTtuyeckas padora Ne 6 o Teme "YKEcTKOCTh BOJIBI U METO/IbI €€ yCTpaHEHHS" 1
54 AmroMuHUT 1
55 AmdoTepHbIe CBOICTBA OKCHIA U THIPOKCHIA 1
56 Kenezo 1
57 Oxcupl, ruapokcubl u coiu xenesa (1) u sxxenesa (1) 1
58 O06o01IeHne U cucTeMaTu3alus 3HaHu| 1
59 [IpakTuueckas padota Ne 7. Pemenue skcriepuMeHTaNBHBIX 33/1a4 0 TeMe «BakHenme MeTamibl 1 1

HUX COCIUHCHUS)
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Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ, €CJIM OAWH U3 pCarcHTOB IdaH B M30BITKE WU

60 COJICPKHUT IPUMECH. BBIUNCIIEHUsT MacCOBOH JTOJIM BBIXOJAa MPOAYKTA PEAKIHH 1
61 O06o0011IeHrne U cucTeMaTU3alus 3HAaHUN 1
62 Kontpoinbhas padora Ne4 o teme «BakHelne MeTajuibl U UX COSTUHEHUS 1
63 BemiectBa 1 MaTepualibl B MOBCETHEBHOM JKU3HU UEIOBEKA 1
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIIECH CpeIbl 1
65 Postb XxvMum B penieHn# SKOJIOTHIECKUX MPOodIIeM 1
66 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. T'abpuensa O. C. Xumus. 8 kiacc: yuyeOHUK Juisi o0rieoOpa3zoBaTeIbHBIX
opranuzamumii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.:
[Ipoceemienue.

2. 'abpuensa O. C. Xumus. 9 kiacc: y4eOHUK 11t 0OmieoOpa3oBaTeNbHbIX
opranuzamuii / O. C. 'abpuensiH, N.T. Octpoymos, C.  A. CrnagkoB. —
M.: [IpocBemienue.

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. T'abpuensa O. C., Bocko6oitnukoa H. Il., SmykoBa A. B. HacrtonpHas
KHHUTA yauTess. XuMmus. 8 ki1.: Metoandeckoe mocobue. - M.: JIpoda.

2. l'abpuensu O. C., SAmykoBa A. B. Tetpanp maiis 1a60paTOpHBIX OMBITOB U
npaktudeckux pador. 8§ ki. K yuebnuky O. C. ['abpuensina «Xumusi. 8 Kiacc.
M.: dpoda.

3. I'abpuensn, O. C. Metonuueckoe nocooue k yueonuky O. C. I'aGpuensina
«Xumust». 8 kiace / O. C. I'abpuensin. — M. : [Ipoda.

4. I'abpuensH, O. C. Meroanueckoe nocodbue k yueOnuky O. C. I'abpuensna
«Xumust». 9 knace / O. C. I'abpuensin. — M. : [Ipoda.

5. Xumus : TexHosornueckue kaptol kK yueoOHuky O. C. 'abpuensna «Xumus. 8
KJ1ace» : Metoauueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda.

6. Xumus : TexHosornueckue kaptol kK yueouuky O. C. 'abpuensna «Xumus. 9
Kiaccy : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda.

7. Xumus. 8 kiacc: KoHTposabHbIE U MpoBepouHbie paboThl Kk yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. Yiakosa u

ap. - M.: Ipoda.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

1. Bcepoccuiickue nmpoepouHsie padboThl 8 kinacc. Xumusa. OO0 «AKmnace»
2. Xumus. 8 xkinacc. PDI'AOY IAI1O0 «Axkanemust Munnpocsemenus Poccun»
3. Xumwus. 9 knacc. DTAOY AT10 «Axanemus MunnpocserieHus: Poccum»
4. D0P «Jlomamraue 3aganus OcHOBHOE o011iee oOpazoBaHue. XuMus». 8-9
kinacc. AO MU3natenbctBo «IIpocBenienue»

Tpenaxep «O6nako 3Hanmii». Xumus. 8 kinacc. OO0 «Duzukon Jladb»
Tpenaxep «O6nako 3Hanmii». Xumus. 9 kinacc. OO0 «Duzukon Jladb»
«Xumus». 8 kiacc. 000 «Dokchopa»

«Xumus». 9 kiacc. OO0 «Dokchopa»

Xumus. 8-9 knaccel. 'AOY BO MI'TIY

0. Xumus 8-9 xnaccel. OO0 «CBEPOBPA30OBAHUE»

RO NO O
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