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l. COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPETraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKUX JIIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeAUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW IMOCYOMW, MpaBWIaMHu paboThl B JabopaTtopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYecKuXx CBOWCTB 00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XMMUYECKUX peakuuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHUE CIOCOOOB Pa3JEJICHHUs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, JUCTULIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH TOBAPEHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sIeMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenne xucmopoma. CrocoObI



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — aioTporHas MoaupUKaIus KUCcIopoaa.

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

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

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
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 oCHOBaHM: WHIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTM 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 OIPEIECIICHUE COAEPKaHUs KHUCIOPOJa B BO3AYXE, IMOJIIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHUE, pACIO3HABAHUE WU HU3YUYEHUE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3MYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0ICHNEe U3MEHEHHUS OKPACKH MHJIUKATOPOB B PAacTBOpPAX KUCIOT U LIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeETajlla IPYTMM M3 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 PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /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.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DiekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
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 JIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUsI. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakliiy pa3ioKeHUsl, COSUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanust MexXnpenMeTHBIX CBsi3ed IMpH W3y4YeHHMM XUMHUH B 8 Kilacce
OCYILIECTBIISIETCSI 4epe3 HCIOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATHUH, TaK ¥ MOHITUH, SBISIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, AaHaJlM3, CHHTE3, KJIacCUPUKAIMs, NEpPUOJUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOACITUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

®duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHMSI, KOCMOC, IIJIaHEThI, 3BE3/1bl, CoNHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbI, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIIAeMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMs

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IIEPUOJOB, KaJKsl, KaJIbLUUs U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIA KPUCTAIUIMYECKOU PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4eCKUX peakivii Mo pa3aTudHbIM MPU3HAKaM (10 YUCITy
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(dekTy, 1o
U3MEHEHHUIO CTETNeHEH OKMUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[OHITHEe 0 TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW pEAKIMU M TOJOXKEHHUE XUMHUYECKOIO
paBHOBECHS.



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

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
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 COKpAallEHHbIE HMOHHBIE YypaBHEHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBaHMII W colelli B CBET€ TMPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKUX
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 JUCCOLUALMU KHCIOT, IIEJI0oYed U COJeH
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOrOo  oOMeHa
(oOpa3oBaHue ocajka, BBIJCIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peaklMHu pa3yIoKEHHs, COEIUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmiasi xapakTepucThka rajoreHoB. OcCOOEHHOCTH CTPOEHHUsI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTallylaMH, HeMeTaJlylaMH, IiejiouaMu). XJIOPOBOIOPO/I.
CosnisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHUE, NpUMeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HAXO0KJEHUE B IPUPOJE.

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
XUMUYecKkrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTETN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GQu3nueckue W XUMHUYECKHE CBOWMCTBa (00mME Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvy,



JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucaoThl. CoJii CEpHOM KUCIOTHI, KAUeCTBEHHAs! PEaKiMsl Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COeIMHEHMA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapaktepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIECHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHue u mpuMeHeHue. Coam aMMOHUS,
X (U3NYECKUEe U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3HYECKUE U XHUMHYECKUE
cBOMicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcmonp3oBaHWe HHUTPATOB M COJIEM aMMOHHUS B KadeCTBE MHHEPATbHBIX
yno0peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH 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  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAU(UKAIIMKM, PACIPOCTPAaHEHUE B TMpuUpojae, (U3NUYECKUE U XUMHYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUe MpOOJIEMBbI, CBSI3aHHBIE C OKCHIAOM
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.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poli B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHwmii, ero ¢usnueckue W XHMHYCCKHE CBOWCTBA, IIOIYYCHUE U
npuMeHenue. CoenuHeHus KpeMHHs B mpupojne. OOmiue mpeacTaBlieHus 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B



ObITYy, B IIPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJ-MOHBI U HAONIOICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBIThI, OTpaKAIOIIHNE (PU3NYECKHE M XUMHYECKHE CBOMICTBa
TraJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAONIOICHUE TIpoliecca OOYTIIMBaHUs caxapa IMoJj JACHCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJOTBI, HM3Y4YEHUE XHUMHYECKUX CBOICTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyb(dar-
VMOH W HaOJIOJEeHUE NpH3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHUE C (PU3HYECKUMU
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 UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4eHUE Mozenen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJCOpPOIMU PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CHUJIMKATHON MPOMBIIIJIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MetaJuibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHust atoMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHH  PAl
HaIpspKeHUN MeTaiioB. u3nueckue U XUMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl mosydeHus MeTasioB. [loHsTHEe O KOpPpO3UMM METalIOB, OCHOBHBIE
CrocOOBI 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ienounbie MeTambl: nonoxkeHne B [leproanueckoil cuCTEME XUMUYECKUX
anemenToB /. 1. MennaeneeBa, CTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



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

[[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 [lepuoanueckoit cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOCHHE aToMa, HAXOXIEHHWE B mnpupone. PuU3NUECKHE U
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
KaJblIUg W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJB30BAaHWE  BHUJACOMATEPUATOB), MPU3HAKOB  MNPOTEKaAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE 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

BemectBa m Marepuanbl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B OwbiTy. IlepBas momMomnisb mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemnmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHUE, MOJIEb, SIBJICHUE, MNapPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, Ia3, PaCTBOP, PACTBOPUMOCTh, KPUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



1. TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
ITO XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYyXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMHI 00yUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIECHHOCTHBIX OpPHUEHTAlUA U
pacIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mMaTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHON HH(pOpMaIUE o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAaX MW MOPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM MEATENbHOCTH TMpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJIHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH U COCTABJISIOLIME
OCHOBY 11 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBbIE I OOBSICHEHUS HAOJI0JaeMBIX MPOIECCOB W SIBICHHUIM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JH0003HATENIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMUYECKUMU BEILIECTBAMHU B OBITY U peaibHON KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoPeCcCril U Tpy1a pa3IudHOTO poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAeKTOPUHU MPOAOKEHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTH COOJIIOICHHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEW MPUPOJIHOU CPEIOM, ISl IIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XHUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBaTh CMBICT XUMHUYECKUX TIOHSTHH (BBIIETSATH UX XapaKTEPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh TMPUYUHHO-CIICJACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eMCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJO0M IIpoIliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH WH(OOPMAIIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHME NMPUMEHATh PA3IMYHbIE METOJbl M 3allpOChl MPU IOUCKE U OTOOpE
MHPOpMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIITIOJHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JharpamMmamy,
npyrumu Gopmamu rpaduKu U UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiCTBHUA:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeJaTh MpPEe3eHTALUI0
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH MPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJITHEHHOM pabOThI U JpyTUe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTD, BHIOUpaTh Harbosee d3(pheKTUBHBIC CIIOCOOBI pelieHusl yueOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO PE3yJIbTaTa 3asBJICHHOW LIEJIM, YMEHUE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

NPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,



BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS Hay4yHblE€ 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «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 npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATHI: aTOM, MOJIEKYIa,
XAMHUYECKUN  3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJIGHTHOCTb, OTHOCHUTEIIbHAsi aTOMHAas U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas
JI0JII XUMUYECKOT'O 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBAHHUE, COJIb, 3JEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas
peakius, KiaccuUKalus peakiuii: peakiiui COeAUHEHUS, PEaKIUN PA3JIOKEHUS,
peaKiuy 3aMEIlCHUs, PEaKIMu OOMEHa, 9K30- M HHIAOTCPMHUYECKHUE pPEaKIIHH,
TEIJIOBOM 3(PQeKT peakiuu, sSApOo aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XHUMHUYECKas CBs3b, TMOJISIpHAs H HENoJspHas
KOBAJICHTHAsI CBS3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCOBasl J0JIs
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUA W
MPUMEHSThH 3TU NOHATHS MPU ONMKUCAHUU BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIB30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHCHUSIX,
CTEMCHb OKHUCJICHHUSI AJIEMEHTOB B OMHAPHBIX COCIWHECHUSX, MPUHAIJICKHOCTh
BEIIIECTB K OMPEACIEHHOMY KJIACCy COSIMHEHUN Mo (popMysiaM, BUJ XUMUUYECKON
CBSI3M (KOBAJICHTHAs] 1 MIOHHAS) B HEOPTaHUYECKUX COCTUHECHUSIX;

epackpbiBaTh cmbicn llepuommueckoro 3akona [I. WM. Mengeneena:
JIEMOHCTPUPOBATh  MOHUMaHUE  TEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX TosiokeHusi B Ilepuonnueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOIO
y4€HUs, 3aKOHa ABOTAJIpO;

¢ ONMKCHIBATh U XapakTepuszoBaTh TabmMuHyo ¢opmy Ilepuoanueckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATHUS «TjaBHas moiarpynna (A-
rpynmna)» u «mobounas moarpymnma (b-rpymma)», Maneie W OOJNBINNE TEPUOIBI,
COOTHOCUTH 00O3HAUCHHUS, KOTOphie wHMeroTcs B Tadmuie «llepuoanueckas
cucreMa xumudecknx dnemMeHTtoB JI. WM. MeHaeneeBa» ¢ YHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX JJIEMEHTOB (COCTaB W 3apsij
sqipa, o0I111ee YMCIIO JIEKTPOHOB M paclpe/IesIeHUe UX O JICKTPOHHBIM CJIOSIM);



e KJIaCCU(UIUPOBATh XUMHUYECKHUE DIIEMEHTBHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peaKkiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKI[UU BEILECTB, IO
TerioBoMy b PexTy);

e XapaKTEepU30BaTh (OIMHUCHIBATh) OOIIME XHMHYECKHME CBOWCTBA BELIECTB
pa3NUYHBIX KJACCOB, MOJATBEPXkAAasl ONHUCAHWE MPUMEPAMU MOJIEKYJSPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOKHOCTH NPOTEKAHHMS XMMHUYECKHX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB,
MacCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa Mo (OopMyJie COEIUHEHHUS, MACCOBYIO
JIOJII0 BEIlleCTBa B PAcTBOpPE, MPOBOJIUTH PACUETHI MO YPABHEHUIO XUMHUYECKOM
peakuuu;

e IPUMEHSTh OCHOBHBIE ONEpPAaliy MBICIUTEIbHON AESTENbHOCTA — aHaIu3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMATU3AIINIO0, KIACCU(PUKALIUIO, BBISBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€ — I HW3Y4YEHHMsS] CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METO/bI IMO3HAHUS — HAOJIIOACHHUE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

e CJIEIOBATh MPAaBHJIaM IOJIb30BAaHUSI XUMUYECKOU MOCYI0M U J1aO0paTOPHBIM
00OpylI0BaHUEM, a TAaK)Ke€ MpaBuUiIaM oOpallleHUsl C BELIECTBAMU B COOTBETCTBHH C
UHCTPYKUUSMU [0 BBINOJIHEHUIO JIaOOPATOPHBIX XMMHMYECKHUX OIBITOB IO
MOJYYECHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAaCcCOBOW JOJIEH PACTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHE OIKCIEPUMEHTHI IO
pPacno3HaBaHHUIO PACTBOPOB ILIEJOYEH W KHUCIOT C IOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CIIOKHOE
BCIIIECTBO, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIBHOCTh, CTEIICHh  OKHCJICHUS,
XUMUYECKas PEaKIMs, XUMUYECKas CBA3b, TEIUIOBOM A((EKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOJUTHI, DIIEKTPOJTUTHYECKAs
JUCCOTINAITHS, PEAKIIMH HOHHOTO OOMEHa, KaTalnu3aTop, XMMHUYIECKOE PaBHOBECHE,
oOpaTUMbIe W HEOOpaTHMBIC PEAKIMH, OKHCIHUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKkiuu, OKHCIUTENb, BOCCTAHOBUTENb, OKWCICHHE W BOCCTAHOBJICHHE,
alytoTponus, aM(@OTEPHOCTh, XUMHYECKas CBiI3b (KOBAJICHTHas, HWOHHas,
MeTaJuIhdecKas), KpUCTaJUIMUecKas peneéTka, KOPpPO3Us METAUIOB, CILUIABHI,



CKOPOCTh XHMHMUYECKOW peakIuu, MpeaenbHo aomyctumasi koHueHtpaius I[1JIK
BEIIECTBA;

e WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATUH U
MPUMEHSTH ATH TIOHSTHSI TIPY OMTMCAHUU BEIIECTB U WX MPEBPAIICHUH;

e HCMOJIB30BATh XUMUYECKYI0 CUMBOJIUKY JJII COCTABJICHHS (POPMYJT BEIIECTB
Y YPAaBHEHHUI XUMUYECKUX PEaKIUM;

e OTIPE/ICNIATh BAJCHTHOCTh M CTENEHb OKHCICHUS] XMMHUYECKUX IJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIAacCy COCAWHCHWH 1o (opmyiaM, BHJI XHUMHYECKOW CBs3M (KOBaJieHTHA,
VWOHHAs, METAJUIMYECKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3aps] HOHA 10
XUMHUYECKON (opmysie, XapakTep Cpelibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEJIMHEHUM, TUTl KPUCTAIUIMYECKON PEeIIETKH KOHKPETHOTO BEUIECTBA;

e packpbiBaTh cwmbica llepmogmueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPHPOBATh €0 MOHMMAaHHWE: OIMMUCHIBATh M XapaKTepU30BaTh TaOIMUHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrma)» u «rnobounas noarpymnmna (b-rpynna)y», mansie u
Oonblllie MEpPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEITCA B
NEPUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAl sApa, oOILIee YHUCIO 3JIEKTPOHOB U
pacnpeesieHne UX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOICTB JIEMEHTOB U X COCJIMHEHUN B MpeEJesiax MaJlbIX MEPUOIOB
¥ TTIaBHBIX TIOJTPYII C YYETOM CTPOSHUS MX aTOMOB;

e KJTaCCU(PUUUPOBATh XUMHUYECKUE DJIEMEHTBHI, HEOPraHWYECKHUE BEUIECTBA,
XUMHYECKHE PEaKiuu (10 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TIO
TerioBoMy 3(G(deKTy, MO U3MEHEHUIO CTENEHEH OKUCICHUS XUMHUYECKUX
AJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CHEHU(PUYECKUEe XHUMHUYECKUE
CBOMCTBA TMPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEPXKIasi OMHUCAHWE TpPUMEpaMH
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUIM COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

e COCTaBIIAATh YPABHEHUS JIEKTPOTUTHIECCKON TUCCOIUAIIMN KUCIIOT, MIeI04Yei
U COJIe, TIOJIHBIE U COKpAIIEHHbIE YpaBHEHUS pPEaKIUi HOHHOTO OOMEHa,
YpaBHEHHUS pEaKUWi, MOJITBEPXKIAIOIINX CYIIECTBOBAHHWE TEHETUYECKOW CBSI3U
MEXy BEIIeCTBAMH PA3JIMYHBIX KJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUIN
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OaiaHca ITUX PEeaKIuii;

e IPOTHO3MPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOECHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3JIMYHBIX YCIIOBUSX;

¢ BBIYUCIISITh OTHOCUTENBbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO Macchl BEUIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MACCOBYIO



JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaKuuu;

e COOJTIO/IaTh TIpaBUJIa MOJIb30BAHUSI XUMHUUYECKOUN TMOCYI0M M Ja00paTOPHBIM
o0opyZ0oBaHUEM, a TaK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMA TIO BBINOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U yIieKUCIIOro ra3a);

e IPOBOJUTH PEAKIMU, TTOATBEPKAAIONINE KAYECTBEHHBIM COCTAB Pa3IUYHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOANI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUIAPOKCUA-HOHBI, KaTHOHHI aMMOHHS ¥ WOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BCIIICCTB;

e IPUMEHSTh OCHOBHBIE OINEPAIMA MBICIUTEIBHON AEATEIBHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIEHHWE, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBS3€U — JJISI N3yYEHUsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHBICE  METOJbI TIO3HAHHMS — HaAONIOJeHHEe, HW3MEepeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



11, TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

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

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [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 PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

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 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 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
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
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