Moanucar: Monosa Mapyka Braaummuposa
DN: C=RU, S=Openbyprckas 06nacts, L=OpenGypr, T=[pekTop wkonsi, O="

MYHULMNANBHOE OBLEOBPA30BATENIBHOE ABTOHOMHOE
YYPEXAEHVE ""CPEAHAA OBLIEOBPA3BOBATENBHASA LWIKOJIA Ne 46™",
CHINC=05242775551, HH=561201518220, E=uooren@yandex.ru, G=Maputa
Bnagumuposra, SN=Tonosa, CN=Tlonosa Mapya Bnaaumuposha

BnagumMupoBHa i s s
R ki g

Conep:xkanue y4yeOHOro mnpeamMera, y4yeOHOro kKypca (B TOM 4YMcJie BHEYPOUHOM
NAeATeJbHOCTH), Y4eOHOT0 MOYJIsI

8 knacc

[lepBoHaYalIbHBIE XUMUYECKUE TTOHSATHUS.

[Ipenmer xumuu. Ponb XMUMHM B KU3HM 4YEJIOBEKAa. XHMMHUS B CHUCTEME HayK. Tena u
BemecTBa. dusnueckue CBOMCTBAa BelIECTB. ArperarHoe cocrosiHue BemiecTB. [lonstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ienienus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
IIpocTble U cioXkHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BalleHTHOCTH aTOMOB XWMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KommuectBo BemectBa. Monb. MonsipHasg Macca. B3auMocCBsi3p KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

®usznueckue M XUMUYECKHE SBICHUSA. XHMHUYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIECTB. XuMUUeckue ypaBHeHHs. Kinaccudukaims XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKeHHs, 3aMEICHUs, 0OMEHA).

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY/10H, NpaBuiiaMyu paboThl B
naboparopun U mnpuémMamu oOpaiieHus ¢ J1abopaTOpHbIM O0OOpYIOBAaHUEM, M3yYEHUE U
onucanne (PU3NIECKUX CBOKMCTB 00pA3IOB HEOPraHUYECKHX BEIIECTB, HAOIOIeHUE (PU3UICCKIX
(TutaBlieHHE BOCKA, TasHUE JIbJA, PACTHPAHHUE caxapa B CTYIKE, KATIEHUE U KOHACHCAIUs BOJIbI)
U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAaHWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela C
KHUCTIOTOM) sIBIEHUM, HAONIO/IeHHe M ONMUCAHHE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKInui
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapwuisi, pa3ioKeHHe
ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMojeHCTBUE kelne3a ¢ pacTBopoM conu meau (11),
M3YyYEHHEe CIOCOOOB pa3fielieHus: cMecei (C MOMOIIbI0 MarHuTta, GUIbTPOBaHUE, BhIMIAPUBAHUE,
TUCTWJUISIIMS, XpomaTtorpadus), TPOBEICHUE OYHCTKM IOBAPEHHOW CONM, HAONMIOJIeHHE U
OIMCAHUE pEe3yIbTAaTOB IPOBEACHUS OIIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MAacCChl,
CO3/aHHE MOJIETIE MOJIEKYJI (ILIapOCTEPIKHEBBIX ).

Baxuerime npencraBuTeN HEOPraHUYECKUX BEIIECTB.

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopon — 31€MEHT M IPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMONyYeHHUs KUCIOpoJa B Jabopatopuu U
MPOMBINIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — alioTponHas MOAUUKAIUS
KHCIIOPOJIA.

TennoBoit 3pdexT XUMHUYECKOW peakluu, TEePMOXHUMHYECKHE YpaBHEHUS, B5K30- H
SHIAOTEPMUYECKHE peakuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCHUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIOSI.

Bomopon — onmeMeHT u mpocrtoe BemectBo. Haxoxnenwe Bogopona B IIPUPOLE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HachellieHHble U
HEHACBIIICHHBIE PACTBOpPBI. PacTBOpMMOCTh BemecTB B BoAe. MaccoBas 10yl BelecTBa B
pactBope. XHUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUEe NpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJ.



Knaccudukanmss nHeoprannuecknx coenunennid. Oxcuapl. Kiaccudukanus OKCHIOB:
coneoOpa3yroline (OCHOBHBIC, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
okcu10B. PU3nUecKre U XMMUUECKHE CBOMCTBAa OKcH0B. [losyueHne okcumos.

OcnoBanust. Krnaccupukanust OCHOBaHMN: IIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanui. PU3MYECKHME M XUMUYECKUE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucinor. Homenknarypa kuciot. @uznyeckue U XUMUYECKHE
cBoicTBa KUCHOT. P akruBHocTn MetaiioB H.H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa coieid.

Du3nYeCcKUe U XMMUYECKUE CBOMCTBA conel. [lonyuenue coieil.

I'enernueckas cBA3b MEXAY KjacCaMHM HEOPraHUYECKUX COCTUHEHUM.

XVUMHUYECKUN SKCIIEPUMEHT: KaueCTBEHHOE OIPEICIICHUE COAEpIKAHMUS KUCIOpOAa B
BO3/yXe, MOIy4YeHue, cCoOMpaHne, paclio3HaBaHUE U N3YUEHHE CBOIMCTB KHCIOPOAa, HabIr0AeHe
B3aUMO/ICHCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBHUS BO3HUKHOBEHMS M NPEKpPAILECHHS TOPEHUs
(moxkapa), O3HaKOMIIEHHE C OOpa3llaMH OKCHJIOB M OIKUCAHUE WX CBOICTB, MOJIy4YeHUE,
coOupaHue, pacrno3HaBaHUE W H3y4YEHHE CBOICTB BoAopoja (TOpeHHE), B3aUMOJICHCTBUE
Boopoaa ¢ okcugoMm menu (II) (BO3MOXHO HCIONIb30BaHHME BHIEOMATEPHANIOB), HAONIIOJCHUE
00pa310B BELIECTB KOJINYECTBOM | MOJIb, HCCIIEOBAaHIE OCOOEHHOCTEN paCTBOPEHUS BELIECTB C
pa3IMYHON PacCTBOPUMOCTBIO, NMPUTOTOBJIECHHUE PACTBOPOB C ONPEAECIEHHOW MacCOBOM J0JIEH
pPacTBOPEHHOTO BEILIECTBA, B3aUMOJCICTBUE BOJAbI C MeETaUIaMM (HATPUEM M KaJlbIEM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB), HCCIEIOBaHUE OOpa3llOB HEOPTraHWYECKUX
BEIIECTB Pa3jIMYHBIX KIJIACCOB, HAOIIOJEHHWE H3MEHEHHS OKpPAaCKU WHAMKATOPOB B PAacTBOpAx
KHCTIOT U IIeNloueH, n3yueHue B3aumoaeiicteus okcuaa menu (II) ¢ pactBopoM cepHO KUCTOTHI,
KHCIIOT C MeTajlylaMU, pPEAaKUUid HEeWTpalnu3aluy, MOJy4eHHE HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJIHOI0 METajljla APYIMM U3 pacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4
1o teme «BakHeilne Ki1acchl HEOPraHUYECKUX COETMHEHUI.

[lepnonnueckuin  3akoH u Ilepmoaudeckas cucTeMa XMMHYECKHMX — AJIEMEHTOB
J.N. MenneneeBa. CTpoeHrne aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakuuu.

[lepBbie MOMBITKH KIAaCCU(UKAIIMM XUMHUUYECKHX JJIeMEHTOB. [loHsTHe 0 Tpymnmax
CXOJHBIX JIEMEHTOB (IIETIOYHBIE U IIETOUYHO3EMENbHBIE METAUIbI, TaJOTeHbl, UHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuit  3akoH. Ilepuogmueckas  cucTeMa  XMMHYECKMX  3JIEMEHTOB
J.W. Menneneea. KopoTkonepuonnas u anmuHHorneproaHas ¢opmel [leproaudeckoil CUCTEMBI
xumudeckux osnemeHToB .M. Mengeneesa. Ilepuoast u rpynmbl. DU3NYECKHA CMBICT
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aTromHbIX snep. M3orombl. OnekTpoHbl. CrpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTempl
JA.N. Menneneea. XapakTepUCTHUKAa XHUMHYECKOTO 7JJIEMEHTa MO €ro MOJOXEHHI0 B
Ilepnonnueckoni cucreMe J1.11. Menneneesa.

3aKOHOMEPHOCTU M3MEHEHUS painyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB, METAITMYECKUX
Y HEMETAJUIMYECKUX CBOICTB MO Tpynmnam U nepuojaaM. 3HadeHue Ilepuonuueckoro 3akoHa u
[Tepponnueckold CHUCTEMBI XUMHUYECKHX DJIEMEHTOB JUIA PAa3BUTHS HAyKd U TPAKTHKU.
.. MenneneeB — y4€HbIA U TpaXKJaHUH.

XuMHUYecKasi  CBS3b. KoBanentnass  (momsipHass U HENOJSIpHAsi)  CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.



Crenenp  okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBbHBIE — peakiuu. [Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUN SKCIEPUMEHT: U3y4eHHE OOpa3llOB BEIIECTB METAIUIOB M HEMETAIJIOB,
B3aMMOJIEMCTBYE T'MAPOKCHIA LIUHKA C PacTBOpaMH KHUCIIOT U IIEJIOYel, ITPOBEJICHUE OIIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI (TOpeHue, peakiuuu
pa3I0KEHUS, COeTUHEHNUS).

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHbIX CBA3€H MPU U3YyYEHUU XUMHH B 8 KJIAaCCEe OCYIECTBISAETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHSATHH, TaK M MOHSITUH,
ABJIAIOIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEAMETOB ECTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHbBIE TOHSATH: HAay4HBIA (DaKkT, THIOTE3a, TEOPHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  NEpUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEJITUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®usuka: marepus, aTroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, HW30TOIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUYECKUH 3apsl, BEIIECTBO, TelI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYeCKHUe BETUYMHBI, SAMHHIIBI MU3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadusa: armocdepa, rtuapocdepa, MuHEpalbl, TOPHBIE MOPOJBI, IMOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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BemecTBo u xuMuueckas peakiusi.

[lepuonnueckuit  3akoH. Ilepuogmyeckas  cuctemMa  XMUMHYECKHUX  BJIEMEHTOB
JA.N. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB XHWMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalMs, KaJbLMs U HUX COCAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoli cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBSA3M. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOM PEMETKH M BHJIA XMUMHYECKOU
CBSI3H.

Knaccudukanys v HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XUMHYECKHE CBOWCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIacCcaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKUX PEaKIUil MO pa3NTUYHbIM MPU3HAKaM (TI0 YHUCITY B COCTaBY
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTeneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYaCTHIO KaTalu3aTropa). DK30- U
HHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKNE YPaBHEHHUS.

[Tonsite o ckopocTH xuMHuueckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPAaTUMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOT€HHBIX M TETEPOTeHHBIX peakiusax. [lonsTue o
karanuze. [loHsiTHE O XUMHUYeCKOM paBHOBecHH. DaKTOPBL, BIMSIOUME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOMN peakiuH. CocraBnenue ypaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil C HCIOJb30BAHUEM METOJa 3JIEKTPOHHOTO
OanaHca.

Teopust PNEKTPOTUTAYECKON AUCCOUALMHU. DIEKTPOJIUTHI U HEIJIEKTPOJUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M JHCCOLMALMM BEIIECTB C Pa3IMYHBIMHU BHJAMH XHUMHYECKOW CBSI3U.



Crenenp auccoruanyy. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakunu noHHOrO 0OMEHa. YCIIOBUS NIPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, TIOJHBIC U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWI M COJEW B CBETE
NpeJCTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccoluanuu. KadecTBEHHbIE peakiuyd Ha HOHBL
[TonsTHE O TUIPONIHU3E CONEN.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPUCTAIMYECKHX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTa/ioB (rpaduTa U anamasa), CI0KHBIX BEIIECTB
(x71opuaa HaTpus), HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTHM XHUMHUYECKOHM peakuuud OT
BO3/ICHCTBUS Pa3IMYHbIX (PAKTOPOB, UCCIEIOBAHHUE JIEKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB,
mpouecca  AMCCOLMALMM  KUCJIOT, Liejouyeld u  cosled  (BO3MOXKHO — HCIIOJIb30BAHUE
BUJICOMaTEPHUAIIOB), MIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX IMPU3HAKUA MPOTEKAHUS peaKluil
HOHHOTO oOMeHa (oOpa3oBaHME OCajaKa, BbBIIEICHHE Ta3a, OOpa30oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (ropeHue, peakluuu
pa3joXKeHUs, COCIUHEHMs), pACIO3HABAHHE HEOPraHMYEeCKHX BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEaKlUi Ha HOHBI, PEIIEHUE YKCIIEPUMEHTAIIbHBIX 3a]1a4.

Hemeranmnbl u ux coeivuHeHUsI.

OOmiass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOECHHUS aTOMOB, XapaKTEpPHBIC
crerieHu okucieHusi. CtpoeHne W (DU3MYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XvMHYEeCKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOJCICTBHE C MeTaUlaMH, HEMETaJUIaMU,
mienoyamu).  XuopoBogopod. ConsiHask KMCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBue Xj10pa U XJI0pOBOAOPO/Ia Ha OPraHK3M ueoBeka. Baxuelue Xmopuast
U UX HaXO0XJEHUE B IPUPO/IE.

OOmast xapaktepuctuka syeMeHTOB VIA-rpynmbel. OcoOE€HHOCTH CTpPOEHHsI aTOMOB,
XapaKTEpHBIE CTENIEHU OKHCIICHMS.

Crpoenne u (usznyeckue CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJAa M  CEphl.
AnnoTponHble MOAU(PUKALIMN KUCIOPOJia U cepbl. XUMHUYECKUEe CBOMCTBa cepbl. CepoBO0pO,
CTpoeHHe, PU3NYECKUE U XUMUYECKHE cBoMcTBAa. OKCHUIBI CEpbl KaK MPEICTaBUTENN KUCIOTHBIX
okcuoB. CepHast KUCIOTa, PU3NYECKHE U XMMUYECKHE CBOMCTBa (0OlIMe KakK MpeAcTaBUTENs
KJ1acca KUCJIOT U cienuduueckne). XMMHUUECKHE peaklnu, JIeKalllie B OCHOBE MPOMBILIUIEHHOTO
crioco0a mostydeHus: cepHoil KucioThl. [Ipumenenne. Coiv CEpHOM KHUCIIOTHI, KaueCTBEHHAs
peakuus Ha cynbpaT-uoH. HaxoxneHnue ceppl U €€ COCTUHEHHUH B NPUpPOAE. XUMHUECKOE
3arps3HEHUE OKpY’KaloUIeW Cpelbl COEIMHEHMSAMHU cepbl (KUCIOTHBIE OXIU, 3arpsi3HEHHUe
BO3/yXa M BOJOEMOB), CITIOCOOBI €T0 MPEJOTBPALLICHHS.

OOmast xapakTepucTHka 351eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKHCIICHHUS.

A3oT, pacnpocTpaHeHuEe B IPUPOJE, PU3NUESCKUE W XUMHUUYECKHE CBoicTBa. KpyroBopot
azoTa B TMpupoje. AMMHAK, €ro (QU3NYECKUEe M XUMHUYECKHE CBOICTBA, IOJIy4€HHE U
npuMmenenue. Comu aMMOHMs, HUX (QU3NYECKHE U XHUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KavecTBeHHast peakuus Ha MOHBI aMMOHMS. A30THasi KUCIIOTa, €€ TMOJydYeHHe, pU3UUecKue U
XUMHUYECKHe CBOWCTBa (0OIIME Kak MpeACTaBUTENs Kiacca KHCIOT M Cleuu(puuecKue).
Hcnonb3oBaHue HUTPATOB M COJEH aMMOHHS B KadyecTBE MHHEPAIbHBIX YA0OpEHMI.
XVMMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeAbl COCAUHEHUSAMHU a30Ta (KUCIOTHBIE HOXKIH,
3arpsi3HEHNE BO3/1yXa, IOYBbI U BOJOEMOB).

docdop, amtorpornnsie Moaudukanuu Gochopa, GU3NIECKUe U XUMUYECKHE CBOMCTRA.
Oxkcua dochopa (V) u dhochopHas kuciora, Gu3ndecKue U XUMUIECKHE CBOMCTBA, MOTyUYEHHUE.
Hcnonb3oBanne GocdaToB B Ka4ecTBE MUHEPATBHBIX yIOOPESHUA.



OO6mrast xapaktepucTuka 37eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHUS.

Yrneposa, autoTpomHble MOAU(PUKALWMK, PACHPOCTPAHEHUE B MpHpOAe, (PU3NIECKUE U
XUMHUYECKHe cBoiicTBa. AncopoOmus. KpyroBopor yrinepoaa B mpupoze. OKCuabl yriepoaa, ux
duznyecKkue W XHMHYECKHE CBOWCTBA, NIEHCTBHME HA JKMBBIC OPTaHU3MBI, IOJYYCHUE W
IpUMEHEHHEe. DKOJOTrM4ecKkue Mpoljembl, CBsA3aHHbIE C okcujaoMm yriuepona (IV), rumoresa
J100abHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3QexT. YronpHas Kuciora U e€ coiiu, UX
buznyecKkue U XMMHUYECKHE CBOMCTBA, MOJy4eHHE U npuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-uOoHBL. Mcrmonb30BaHue KapOOHATOB B ObITY, MEAMIIMHE, IPOMBIILICHHOCTH U
CEJIbCKOM XO34MCTBE.

[TepBonavasibHble MOHATHUS 00 OPTaHMYECKUX BEHIECTBAX KaK O COCIMHEHMSX YIiiepojaa
(meran, 3TaH, OJTWIEH, alleTWJIECH, 3TaHOJ], TJULEPUH, YKCycHas kuciora). IIpuponnsie
UCTOYHUKU YTIIEBOJOPOIOB (Yroib, TPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX TNEepepabOTKU
(OeH3uH), UX POJib B OBITY M MPOMBIILICHHOCTH.

[TonsiTHe 0 OMONIOrMUECKU BaXKHBIX BEIIECTBAX: )KHUpaX, Oesikax, yriieBoAax — U UX POJIH B
JKU3HU YeNloBeKa. MareprallbHOE €IMHCTBO OPraHMYEeCKUX U HEOPraHUYECKUX COeTMHEHUH.

Kpemuuii, ero ¢usmueckne W XMMHYECKHE CBOWMCTBA, MONyYE€HHUE M MPUMEHEHHE.
Coenunenus kpemHusi B mpupoae. OOmme mnpexacrasineHuss o0 oxcuae kpemuuaA(lV) u
KpeMHUEBOU kuciore. CHIMKATBI, UX HCIOJB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH.
Baxnelimme CTpOWTENBHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, JKEeJIe300€TOH.
[IpoGnembl 6€301MacHOr0 UCTIONB30BAHUS CTPOUTEIBHBIX MAaTEPHAIOB B IIOBCEIHEBHOM JKU3HHU.

XUMUYECKUI HKCIEPUMEHT: HM3y4eHHe OOpa3Il[0OB HEOPTaHWYECKUX BEIIECTB, CBOMCTB
COJITHOM KHUCIJIOTBI, MPOBEJCHHE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HaAOIOJIEHUE
MPU3HAKOB HMX TPOTEKAHUS, OMBITHI, OTpaxaromue (U3NYECKHEe U XUMHUYECKHE CBONCTBA
rajioreHoOB U UX COEAUHEHUN (BO3MOYKHO HCIIOJIb30BAHHE BUICOMATEPUATIOB), O3HAKOMIIEHUE C
oOpa3iaMu XJOopUA0B (TaTOTeHHUIOB), 03HAKOMJIEHHE C OOpa3liaMH cepbl M €€ COeTUHEHUSIMU
(BO3MOXXHO HCIIOJIb30BAaHWE BUIEOMATEPUATIOB), HAOIIOJEHUE Tpollecca OOYIrJIMBaHUsS caxapa
MOoJ| JACHCTBHUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCJIOTHI, W3YyYEHHE XHUMHYECKHX CBOWCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHE KAYECTBEHHON peakuu Ha cyinb(aT-uoH u
HaOJIOZIcHUE TIpU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKMMHU CBOWCTBAMH a30Ta,
dochopa W uX coequHEHWH (BO3MOKHO HCIIOJIb30BAHME BHUIEOMATEPHUATIOB), OOpa3IamMu
a30THBIX U (GOCcPOpHBIX yMOOpeHHid, MoixydyeHue, coOupaHHe, pacro3HaBaHHE M H3Iy4EHUE
CBOICTB aMMHaka, MPOBEJCHHE KAueCTBEHHBIX peakluii Ha MOH aMMOHUs U Qocdar-MoH U
M3y4YeHUE MPU3HAKOB WX MPOTEKaHMs, B3aUMOJEHCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI
C Me/IbI0 (BO3MOXKHO MCITOJIb30BAaHUE BUICOMATEPUATIOB), U3yUE€HNE MOJIENIEH KPUCTAIUTHYECKUX
peméTok anmasa, rpadura, GynaepeHa, 03HaKOMIICHHE C MPOIIECCOM afCOPOITMU pacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM TMPOTHBOTa3a, IMOJydYeHHUE, COOMpaHHE,
pacro3HaBaHUE U M3yUEHHE CBOMCTB YIIEKHUCIIOTO rasa, MpoBeIeHNEe KaYeCTBEHHBIX peaKIuii Ha
KapOOHAT W CHJIMKAT-MOHBI W W3yYeHUE TNPU3HAKOB HX TMPOTEKaHWs, O3HAKOMIIGHHE C
MPOJYKUHUEH CUJIMKATHOW TMPOMBIIIJIEHHOCTH, PEHIEHUE HKCIEPUMEHTAIBbHBIX 337ad 10 TeMe
«BaxuHelme HeMeTaIbl U UX COSAUHEHUS».

Mertasibl U UX COEUHEHUSI.

OO6mrast xapakTepUCTHKA XHUMHYECKHX DOJEMEHTOB — METaUIOB HAa OCHOBAaHHMH WX
nonoxkeHus B [lepuonnueckoit cucreMe xumuieckux sineMeHtoB J.M. MenneneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. MeTaluyeckas CBsI3b M MeETalIMUecKas KpUCTaindecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HAOpsOKEHW MeTauioB. DU3MYECKME U XUMHUYECKHUE



cBoiicTBa MeTaiuioB. OOmue crocoObl MONy4eHHsT MeTa/lIoB. [oHSATHE O KOPpO3MH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHNN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilesrounble MeTAIUIBL: MOJ0KEHKWE B Ilepuonnueckor cucteMe XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa, cTpoeHuEe UX aTOMOB, HaXO0XACHUE B Ipupoje. Pu3nueckue U1 XMMUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kaius. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUN.

[IlenoyHO3eMeNbHBIE METAJUIbl MArHUW W KajabUui: nojioxkeHue B [lepmonnueckoit
cucreMe xumuyeckux snemeHtoB J[.M. MenneneeBa, cTpoeHME UX aTOMOB, HAaXOXKJICHUE B
npupozae. PU3nyecKue U XMMUYECKHE CBOMCTBA MarHusl U Kajlblus. BaxkHelme coenrnHEHUs
KaIblMs (OKCUI, THIPOKCHI, CON). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxeHue B llepuonuyeckoil CUCTEME XUMHYECKMX DJIEMEHTOB
J.. MenneneeBa, CTpOeHME aToMa, HaxoxKJeHue B mpupoje. PuU3nyeckue U XUMUYECKHE
CBOiicTBa amoMuHusA. AMpOTEpHBIE CBOMCTBA OKCUA U THAPOKCUAA aTIOMUHUSI.

Kenezo: mnonoxenue B Ilepmonnueckoid  cUCTeME€  XMMHUYECKHX  3JIEMEHTOB
J .. MenneneeBa, CTpoeHHE aTroMa, HaxoxkaeHue B npupone. dusmyeckne M XUMUYECKHE
cBoiicTBa xene3za. Oxcupl, ruApoKcuabl u comu conu sxene3a (II) u xenesa (II), ux cocras,
CBOICTBA U MOJyYCHHE.

XUMUYECKUI SKCHEPUMEHT: O3HaKOMJIEHHWE C 00pa3llaMM METalIoB U CIUIABOB, MX
(¢u3NYEeCKUMU CBOMCTBAMH, HW3Y4YEHHME pE3YyJbTaTOB KOPPO3UH METAIOB  (BO3MOKHO
UCTIOJIb30BaHUE BHCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCUAA KaIbLUs U HATPUS
C BOJIOH (BO3MOYKHO HCIIOJIb30BaHKHE BHIEOMATEPUAIIOB), HCCIEAOBAHNE CBONCTB KECTKON BOBDI,
mpolecca TOPEeHHs jKele3a B KHUCIOpoAe (BO3MOXHO HCIIONBb30BAHUE BHIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKLUid Ha MOHBI (MarHus, Kajablus, aTlOMUHUS, [IUHKA,
xkene3a (II) u xeneza (III), meau (II), HaOmriomeHWe W OMUCaHUE MPOIECCOB OKPAIIUBAHUS
IUIAMEHU MOHAaMU HATPHsl, Kaliusl W Kalblus (BO3MOXXHO HCIIOJNB30BAaHHE BHUAEOMATEPUATIOB),
ucciae0BaHre aM(pOTEPHBIX CBOMCTB THAPOKCHA AIIOMUHUS U THUAPOKCHIA IUHKA, pEUICHUE
AKCTIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHeiIre MeTaibl U UX COCTUHEHUSI.

XHUMHMS M OKpyXkKarolas cpeaa.

BemectBa 1 MaTrepuassl B IOBCEIHEBHOM KMU3HM YEJIOBEKa. be3omacHoe ucnoib30BaHue
BEIIECTB M XUMHUYECKHX peakuuii B ObITy. I[lepBas moMomp Npu XUMHUYECKHUX OXKOTax |
OTPABJICHUSIX.

XuMudeckoe  3arps3HEHHE  OKpyXKaromed  cpenbl  (mpedenbHas — JOMycTUMAas
koHIeHTpanus BemectB (ganee — [1/1K). Poxs XxumMuu B pelieHn# SKOJIOTHYECKUX TPoOIIeM.

XUMUYECKUN OSKCIEpPUMEHT: H3ydyeHue oO0pas3loB MaTepualioB (CTEKJIO, CILIaBbl
METaJIJIOB, MOJIMMEPHBIE MAaTEPUAIIbI).

MexnpeaMeTHbIE CBSI3U.

Peanusanus MeXnpeaMeTHBIX CBSA3€H MPU U3yYEHUH XUMHH B 9 Kiacce OCyIeCTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSITHH, TaK U TIOHSATHUH,
SBJISIFOLIUXCS] CACTEMHBIMM JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSATHUS: HAy4dHbIM (akT, THUIMOTE3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KIacCHU(UKalUs,  MEePUOJUYHOCTh,  HAONMIOJEHUE,  IKCIEPHUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, MOJICIIb, SIBJICHHUE, TAPHUKOBBIN A((DEKT, TEXHOJIOTHS, MaTEPUAITHI.

®usmka: marepus, aTroM, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIWJI, W30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTURIIEKTPUKH, (POTO3TIEMEHT, BELIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,



pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3UYECKHUE BEIUYUHBL,
€IMHUIIBI U3MEPEHHS], KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Bbuonorusi: ¢otocunres, neixanue, 6mocdepa, sKOCHCTEMA, MUHEPAIbHBIE yI00peHus,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIC BEIIECTBA.

l'eorpadus: armochepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

Iliianupyemble pe3ybTaTbl OCBOCHHUS Y4eOHOI0 MpeaMera, y4eOHOro Kypca (B ToM
4yKcJie BHEYPOUHOI 1eSITeJIbHOCTH), Y4eOHOT0 MOIYJIsI

N3ydyeHnne XuMuUM Ha YypOBHE OCHOBHOTO o0OmIero oOpa3oBaHMsI HAmpaBiIeHO Ha
JOCTIKEHUE OOYYAIOIUMUCS JMYHOCTHBIX, METAlpeAMETHBIX M TPEAMETHBIX Pe3yJbTaToB
OCBOCHHSA y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrPaMMBbl OCHOBHOTO 0OIIero oOpa3oBaHuUs
JOCTUTAIOTCS B X0JIe O0YYEeHHUsI XMMHHU B €TUHCTBE YU€OHOH M BOCIIUTATEIHHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULMUOHHBIMU  POCCUUCKMMH  COLMOKYIBTYPHBIMH ¥  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3AIINN 00yJatoIuXCsl.

JIn4HOCTHBIE PE3YyNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITa ACATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YACTH:

1) naTpUOTUYECKOr0 BOCIIUTAHHUSA:

[IEHHOCTHOTO OTHOIIEGHUS K OTEYECTBEHHOMY KYJIBTYpHOMY, HMCTOPUYECKOMY H
HAyYHOMY HACJIEeUI0, MOHUMAaHHS 3HAYCHHsS XMMHUYECKOM HAyKM B KU3HU COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BJa/leTh JOCTOBEPHOW MH(poOpManMel o MepeJoBbIX JOCTIXKEHUSIX U
OTKPBITUSAX MHUPOBOH M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00
YCTpPOMCTBE MUPA U OOIIECTBA;

2) rpa’kJaHCKOT'0 BOCITUTAHUS:

MPEJCTaBICHUS O COIHUAIBHBIX HOPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOM,
y4eOHO-HUCCIIe/IOBATENIbCKOM, TBOPUECKOW W JPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO U B3aUMOIIOMOILM B Ipoliecce 3TOoH y4yeOHOH NesTeabHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMOBEJIEHHE W TOCTYNKH CBOMX TOBAapHUINEH C MO3UIMHM HPABCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO TTO3HAHUS:

MHUPOBO33PEHUYECCKUX  TPEJICTABICHUH O BEIIECTBE W  XHMHYECKOH  peaKIluH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH M COCTaBJISIONIUX OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTH HAyYHOH KapTWHBI MHpa, TMPEICTaBIEHHHA 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBS3SIX YelloOBeKa C MPUPOJHON Cpenoi, O poJH
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIX MOTHBOB, HAIlPAaBJICHHBIX Ha MOJYYEHHWE HOBBIX 3HAHUH IO XHMUH,
HEOOXOIUMBIX JUIs 00BSICHEHUS! Ha0JII0JaeMbIX IIPOIIECCOB U SIBJICHUH;

MO3HABATENBHON, WH(POPMAIIMOHHON M YUTATEIhCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JHUTEpaTypoH, AOCTYIHBIMHU
TEXHUYECKUMHU CPeJICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeca K 00Y4YEHUIO U MO3HAHUIO, JTI0O03HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K



camM000pa3oBaHuI0, IPOEKTHOM U MCCIEA0BATENbCKON NEATEeIbHOCTH, K OCO3HAHHOMY BBIOODPY
HANPABICHHOCTH U YPOBHS OOYUYCHHS B TaTbHEHUIIIEM;

4) hopMupOBaHUS KYIbTYPHI 3I0POBBS:

OCO3HAHUs IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 JKWU3HU, OCO3HAHMS TOCIEACTBHA W HENPHUSTHS BPEIHBIX
MPUBBIYEK (YIMOTPEOJEHUS aAJIKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOCHUS
npaBuil 0€30MacHOCTH MpH OOpallleHUH C XMMHYECKHMHU BEIeCTBAaMH B OBITY U peallbHOMN
KU3HU;

5) TpyZ1OBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTHIECKOMY M3Y4YeHHIO TTpodeccuii U Tpyaa pa3IndHOro poja, YBaKCHHE
K TPyAy M pe3ylibTaTaM TpPYAOBOH AEATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE MPUMEHEHHS
NPEIMETHBIX 3HAHUW 10 XHMHH, OCO3HAHHOTO BBIOOpAa WHIWBUAYAIBHOHW TPACKTOPUU
MPOJODKCHHST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHol mpodeccuoHanbHOM eATeNbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B IPOPECCHOHATBHON CPE/IE;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTMYECKH II€JIeCO00Pa3HOr0 OTHOMICHHS K MPHUPOJAE KaK HMCTOYHUKY JKU3HH Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHMMAHHS IICHHOCTH 3J0pPOBOr0 M Oe3ormacHoro odpasa
JKU3HU, OTBETCTBEHHOTO OTHONICHHWSI K COOCTBEHHOMY (DM3MYECKOMY U TICHXUYCCKOMY
3JI0POBBIO, OCO3HAHUS IICHHOCTH COOJIOJICHUS IMPaBWII OC30MACHOTO MOBEACHHS MPH padoTe ¢
BEIIICCTBAMH, a TAK)KE B CHUTYAIIHIX, YTPOXKAIOIIUX 3JJOPOBBIO U KU3HH JIFOJICH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHMS, MOJNydyaeMble MPH W3YYCHHHM XUMHH, JJIS PEUICHHS
3a/1a4y, CBS3aHHBIX C OKPYXKAIOUIeH MPHUPOAHON Cpeloil, MOBBIIICHHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPBI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHUYECKUX MPOOJIeM U MyTel MX pelieHus
MOCPEACTBOM METOJIOB XUMUU;

HKOJIOTMUECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATbCS HMM B II03HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTHKE.

MertanpenMeTHble pe3yiabTaThl. B cocTaBe MeTampeaMETHBIX PEe3yJIbTaTOB BBIICISIOT
3HAUMMBIC I (OPMHUPOBAHUS MHPOBO33PEHUS OOIIEHAYYHBIC TOHATHS (3aKOH, TEOPHS,
MIPHUHIIAIL, THITOTE3a, PaKT, CUCTEMa, TIPOIECC, SKCIIEPUMEHT H JIPYTOE. ), KOTOPHIC HCITOIB3YIOTCS
B €CTECTBEHHO-HAayUHBIX Y4E€OHBIX MpeAMeTaX M TMO3BOJIAIOT HAa OCHOBE 3HAHUU U3 ITHUX
npeaMeToB  (GOpMUPOBATH MPEJICTaBICHHE O I[EJIOCTHOW HayyHOW KapTUHE MHUpa, U
YHHUBEpCcalIbHble yueOHbIE ACUCTBUs (MMO3HABATENIbHBIE, KOMMYHHKATUBHBIC, PETYISTUBHEBIC),
KOTOpBIE 00ecreynBaloT (POpMUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIHHOMY IUIAHUPOBAHHUIO U
OCYIICCTBIICHUIO  y4eOHOW  JeATeNIbHOCTH. MeTanpeMeTHbIe  pe3ylbTaThl  OCBOCHUS
00pa3oBaTeNbHOM  MPOrpaMMBI 10 XHMHH  OTPAXAOT OBJAJCHUE  YHUBEPCATbHBIMHU
MO3HABATEIILHBIMU JICHCTBUSAMU, B TOM YHCJIC:

1) 6a3oBbIe JIOTHYECKHE JCHCTBUSA:

YMEHHE WCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TMPU OCBOCHHHM 3HAHUU:
pacKpblBaTh CMBICT XHUMHUYECKUX TMOHATUH (BBIIEISATH WX XapaKTepHbIE IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHSTHUSMHU), UCTIOIH30BaTh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUI, BBIOMPATh OCHOBAaHUS M KpUTEPHH M KIACCH(PUKAIIUU
XUMHUYECKHX BEIIECTB M XMMHUSCKUX PEaKIUH, YCTAHABIIUBATH MPUYUHHO-CIIC/ICTBEHHBIC CBSI3U
MeXy 00BEKTaMH U3YyUEHHUs, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHBIC, IeAYKTUBHBIE,
10 aHAJIOTHH), TPOBOAUTH BBIBOJIbI U 3aKIIIOUEHUS;

yMEHHE MPUMEHSAThH B Mpoliecce MO3HAHUs MOHATHS (MPEAMETHbIE U METalpeAMETHBIE),



CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B XHUMHH, MPeoOpa3oBbIBATH LIMPOKO
MPUMEHSIEMbBIE B XHMHH MOJICIbHBIE MPEACTABICHUS — XUMUYCCKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass QGopMyla W ypaBHCHHE XUMHUYECKOW pEaknuu — TpH  PEHICHUH
yueOHO-MTO3HABATENBHBIX 3a7a4, C Y4ETOM 3THUX MOJCIBHBIX MPEACTABICHUN BBIABIATH H
XapaKTepU30BaTh CYMIECTBEHHBIC MPU3HAKK M3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB H
XUMHYECKHX PEaKIMil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3yYaEMBIX MPOIECCAX U SIBICHUSAX;

2) 6a30BBIE UCCIIEOBATEIILCKHUE ICHCTBUS:

YMEHHE HCII0JIb30BaTh MMOCTABIEHHBIE BONPOCHl B KaYECTBE MHCTPYMEHTA IO3HAHMS, a
TakKe B KayecTBE OCHOBHI ii (OPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

MPUOOPETEHUE ONbITA IO IJIAHHPOBAHHUIO, OPTaHW3aIMM U TMPOBEACHUI0 YUYCHUYECKHX
HKCIIEPUMEHTOB: YMEHHE HA0II0IaTh 32 XO/I0M IPOIIECCa, CAMOCTOSTEIBHO IPOTHO3HUPOBATH €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
HCCJICIOBAHMSI, COCTABIISATh OTUET O MpOAeaHHON padoTe;

3) pabora ¢ uHbopMaIuei:

yMEHHE BBIOWpaTh, AHAIM3HPOBATh W HHTEPIPETUPOBATH HHPOPMAIMIO PA3TUUYHBIX
BUJIOB M (JOPM TPEICTABJICHUSA, TMOJY4aEMyI0 M3 Pa3HbIX HUCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHera),
KPUTHYECKH OIICHUBATH MPOTUBOPECUNBYIO M HEJIOCTOBEPHYIO HH(DOPMAIIHIO;

YMEHHE MPUMEHSATH Pa3InIHBIC METOBI U 3aIIPOCHI IPH TIOUCKE U 0TOOpe MHPOPMAITUHU H
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJISl BBIIIOJIHEHUS YU4E€OHBIX M MO3HABATEIbHBIX 33124
OTpeIeNIEHHOTO THUIIA, npuodOpeTeHue OTIbITa B obnactu WCIOJIb30BaHUS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH, OBNQJCHHE KYyIbTypoil  aKTUBHOTO
WCIIONIb30BAHUSL PA3NUYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO
dbopMy mpexacraBieHuss WHGOPMAIMU W HIUIIOCTPUPOBATH peEIIaeMble 33JaYdl HECIOKHBIMH
CXeMaMH, AMarpaMMaMi, ApyruMu popMamMu rpaduku U UX KOMOMHAIUSAMU;

YMEHHE HCIONB30BaTh M aHAIM3UPOBATH B Mpollecce Y4eOHOHW M HMCCIeNOBAaTEIbCKON
JESTSIIbHOCTH HH(POPMAIIHIO O BIUSHUU TIPOMBIIUICHHOCTH, CETLCKOTO X03SMCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOILIEeH MPUPOTHON CPEBI;

Y oOyuaromierocs OyayT  cpopMUpOBaHBI  CIEAYIOIIUE  YHUBEpCAJbHBIC
KOMMYHHUKATHUBHBIC JCHCTBHUS:

yMEHHME 3aJlaBaTh BOMPOCHl (B XoAe auanora u (WIM) AUCKYCCHUHU) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

MPUOOPETEHHE  OMbITa MPE3CHTAlMH  PE3YyJIbTaTOB  BBINOJHCHHUS  XWMHYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JaOOpaTOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO  CBEPCTHHKAMHU  TIO3HABATEIbHOW U
HCCIIEIOBATENILCKOM NIeATEeNHbHOCTH TPH PEIICHHH BO3HUKAIOIMIMX MPOOJIeM Ha OCHOBE ydéra
00X MHTEPECOB U COTJIACOBaHMS TO3UIMH (0OCYXIeHHs, 0OMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPAHHAIIUS COBMECTHBIX JCHCTBUIA, ONpe/ie]IeHHe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHCHHON pabOTHI M IPyTHE);

VY oOyuaromerocsi 6yayT copMUpOBaHBI CICAYIOMINE YHUBEPCAIbHBIC PETYISITUBHBIC
IEUCTBHUA:

YMEHHE CaMOCTOSITENILHO ONPEAETATh LEIH AeITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,



KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBHIOMpATh
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO3HABATENbHBIX 33724,
CaMOCTOSATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEHWCTBUM INpU
BBIMOJIHEHUH 33JaHUN C y4€TOM IMOJydyeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaX —
BELIECTBAX U PEAKLMSIX, OLIEHUBATh COOTBETCTBHUE IOJYYEHHOI'O pe3yibTaTa 3asiBICHHOM 11EMH;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, PEJIaraéMble B YCIOBUU 3a/laHUM.

[IpenMeTHble pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XHUMHHM Ha YPOBHE OCHOBHOIO
o0mrero oOpa3oBaHusI.

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHHUIO 0O0S3aTENILHOTO COJEpKaHUs,
YCTAHOBJICHHOTO JaHHOM (enepanbHO pabodeld MporpaMMoOM, BBIIEISIOT: OCBOCHHBIC
0o0y4aromMMHUCsT Hay4YHbIC 3HAHUS, yYMEHUS M CIOCOOBI JeHcTBHMH, cnenuduyeckue s
OpeIMETHOW 00acTH «XUMHS», BUABI JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETALNH, TPEOOPA30BAHNIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K koumy oOyuenus B 8 kiacce y oOywaromierocss Oyny chopMHpoBaHBI ClEIyIOIINE
MpeIMETHBIC PE3yIbTaThl IO XUMUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX TOHATHUN: aTOM, MOJIEKYJa, XUMHYECKHIA
9JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIH O0OBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATENIBHOCTh, CTEIIEHb OKUCICHUS, XUMUUYECKast
peakuus, KiaccU(UKaIMs peakUui: peaklMM COECIUHEHUS, peaKlUu pasIoKEHUs, peakluu
3aMelIeHMs], PeaKkIi 00MeHa, SK30- M IHAOTEPMUUYECKUE PEaKIUH, TEIUIOBOU 3 (deKT peakiuu,
PO aToMa, JEKTPOHHBIN Cl0i aTroMa, aToMHasi opOUTallb, paANyC aTOMa, XUMHUYECKasi CBS3b,
HOJISIpHAst U HETOJIIpHAs KOBAJICHTHAsl CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBasi J10J1s BelllecTBa (MPOLIEHTHAas! KOHIIEHTPAallKs) B pacTBOPE;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKUX TOHATHH W HPUMEHSTHh 3TH
MIOHSATHS TIPH ONMCAHUH BEIIECTB U MX MPEBPALICHHN;

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJHUKY JJII COCTaBI€HHUS (OpPMYN BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUH;

OTNpeENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, IPUHAIIEKHOCTD BELIECTB K ONPEIeIEHHOMY
KJlaccy COeAMHEHUH 1no Qopmynam, BUA XUMHUYECKOW CBs3M (KOBaJeHTHas W HOHHas) B
HEOPraHMYECKUX COEMHEHUSX;

packpsiBaTh cMmbici llepnoanueckoro 3akona J[[.M. MenneneeBa: AeMOHCTpPUpPOBAThH
MOHMMAaHHE MEPUOINUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB OT HX TOJIOKEHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAHEHHMs MacChl BEIIECTB, IOCTOSHCTBAa COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YUEeHHUsI, 3aKOHAa ABOTaJipo, ONUCHIBATh U XapaKTEPU30BaATh TAOIHUHYIO
dopmy Ileprogmueckoit cucCTeMbl XHUMHUYECKHX 3JEMEHTOB: pazinuyaTh IOHATHUS «TJaBHas
noarpynna (A-rpynma)» u «rmobounas noarpynna (b-rpymnma)y», manbsle u 60iblINe NEPUOJIBL,
COOTHOCHTHb 0003HaueHHs, KOTopble uMeroTcs B Tabmune «llepmonuueckas cucrema
XUMHUYeCKHX 371eMeHToB J[.J. MeHeneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi Apa, oOlee YUciIo 3JIEKTPOHOB M pacipeielieHHue uxX
IO 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTbhI, HEOPraHUYECKHE BEIeCTBA, XMMHUYECKHE
peakiuu (110 YMCIIY ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY P (DEKTY);

XapakTEepU30BaTh (OMHUCHIBATh) OOIIHME XHUMHUYECKHE CBOWCTBA BEIICCTB PAa3IUYHBIX



KJIACCOB, MOATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHU COOTBETCTBYIOIIHMX
XAMHYECKUX PEAKIIUM;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUIN B PA3TUYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTA 0 (popMyIie COeIMHEHUS, MAaCCOBYIO JIOJO BEILIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOM peaKIuu;

IIPUMEHATh OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIbHOCTH — AaHAJINW3 U CHHTE3,
CpaBHEHUE, 00o001eHme, CUCTEMaTHU3ALHIO, KJIacCU(UKALHUIO, BBISIBIICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — Il M3YUYCHHUS! CBOMCTB BELIECTB U XMMHUYECKUX PEAKIIHM,
€CTeCTBEHHO-HAyYHBbIE€ METOJbl IO3HaHMA — HaOJIOJEHUEe, HW3MEPEeHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN);

ClleZIoBaTh MpaBWJIaM  TIOJIB30BAHUS XMMHUYECKOW TMOCyHoil ®  J1abopaTOpHBIM
o0opysoBaHueM, a Takke TMpaBuiIaM OOpalleHusi C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKIUSMU IO BBIMIOJIHEHUIO Ja0OPAaTOPHBIX XUMHUYECKHX OIMBITOB IO MOJYYEHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENICNIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOrO BEIIECTBA, IUIAHUPOBATh W MPOBOJUTH
XUMHYECKHE SKCIEPHUMEHTHI M0 PACHO3HABAHMIO PACTBOPOB ILEIOYEH M KUCIOT C IOMOIIBIO
WHIUKATOPOB (JTaKMYyC, (heHONPTaTCHH, METHIIOPAHK U JPYTHE).

K koniy obydenus B 9 kiacce y oOydwaromierocst Oymy chopMHpOBaHBI CIIECTYIOIINC
MPEAMETHBIC PE3YNIBTATHI 110 XUMHH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: XMMHYECKUH 3IIEMEHT, aTOM,
MOJIEKYyJIa, MOH, KaTUOH, AaHHOH, NPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas pEeakius, XUMHYECKas CBS3b,
TEIUI0BOM 3P PEKT peakiiu, MOJb, MOJIAPHBIA 00BEM, pacTBOP, AIEKTPOIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JTUCCOIMAIUS, PEaKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, oOOpaTHUMble U HEOOpaTHMble peakluu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTEIb, OKUCICHHE U BOCCTAaHOBJEHHE, aJIOTPOIMS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAs, METaJNIN4YecKasi), KpUCTaJUIMUecKas
pemérka, KOppO3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIuH, MpeaeabHO
nonyctumas koHueHtpanus [1/1K Bemectsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHUYECKHX TMOHSTHM W TNPUMEHATh 3TH
MOHSATUS MIPU ONMCAHUM BEIIECTB U UX NMPEBPALICHUN;

WCIONIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJI COCTaBI€HHUS (OPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUM;

OTIPEIEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHS XUMUYECKUX JIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJIAacCy COEIMHEHUU IO
dbopmynaMm, BUJ XUMUYECKON CBSI3H (KOBaJECHTHAs, HOHHAS, METAJNINYECKAs ) B HEOPTaHUIECKUX
COCIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOH (opmyie, xapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COEAMHEHU, TUIl KPUCTAITUIMYECKOM PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [leproauueckoro 3akona JI.M. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHUE: OIMKCHIBATh M XapaKTepu3oBaTh TaOmuuHyro (opmy Ilepuoamueckoit cucteMsl
XUMHYECKHX 3JIEMEHTOB: pazfinyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mobouyHas
noarpynma (b-rpynma)», manbie U OOJBINKE TEPHObI, COOTHOCUTh O00O3HAYCHHS, KOTOPHIC
UMEIOTCS B TEPUOJWYECKOM Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apdl siipa, o0lee YnCiIo 3JIEKTPOHOB U paclpeesieHne uxX



0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCAVHEHUH B IIpelesiax MajblX IEPUOAOB U IVIABHBIX MOATPYNI C YYETOM CTPOCHUS HUX
aTOMOB;

KJacCcu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHl, HEOPIraHWYECKHE BEIIECTBA, XUMHUYECKUE
peaknuu (10 YKCIy M COCTaBy y4YacTBYIOUIMX B PEAKIMU BEILECTB, MO TEIIoBOMY 3¢ dekTy, 1o
U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONHMCHIBaTh) OO0mMME U crneuu(pUUecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPKAasl ONUCAHUE NPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLUN;

COCTABJIAITh YPAaBHEHUS 3JIEKTPOJUTUYECKOM IUCCOLMALMU KHUCIIOT, LIEN0YE U COJIEH,
IIOJIHBIE M COKpAIIEHHBIE YpaBHEHUS peakUuil HOHHOIO OOMEHa, ypaBHEHHUs peakLui,
MOATBEPKJAIOIINUX CYILIECTBOBAHUE TI'E€HETHUYECKOW CBA3M MEKIYy BEIECTBAMM Pa3JIMYHBIX
KJIACCOB;

pacKpblBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLHUHA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOCHHMS, BO3MOXKHOCTU
IIPOTEKAaHUsI XMMHUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHSAX;

BBIYUCIIITH OTHOCHUTEJIBHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOr'0 JIEMEHTA 10 (pOpMyJie COeIMHEHHS], MAaCCOBYIO JI0JIIO BEIIECTBA B PaCTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMHYECKOU pEaKIvH;

coOmomaTh TpaBWiIa  IOJNB30BAaHUS XHUMHYECKOHW TIMOCYAOH W J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBUiia OOPAIEHHs C BELIECTBAMU B COOTBETCTBUU C UHCTPYKLUAMU
[0 BBIMOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHHIO M COOUpPAHUIO
ra3o00pa3HbIX BELIECTB (aAMMHUaKa M YIIIEKHCIIOro ra3a);

IIPOBOJUTH PEAKIUU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3iIMYHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOPUIOPOMHUI-, MOAWI-, KapOoHaT-, docdar-, cuImkar-,
cynbdar-, TUAPOKCUA-UOHBL, KATHOHBI AaMMOHMSI M HOHBl H3YYEHHBIX  METaJIOB,
IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAaHMYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIIEPALlMHA MBICIUTEIBHON NEATEIbHOCTH — AHAIN3 W CHHTE3,
CpaBHEHHE, 00001eHNe, CUCTEMaTU3alllI0, BBISIBJICHHE MPUYMHHO-CIIEACTBEHHBIX CBSI3eH — AJIs
U3Y4YEHUS CBOMCTB BEILECTB U XUMUYECKUX PEAKLUN, ECTECTBEHHO-HAYYHBIE METO/bI I03HAHUS
— Ha0JII0/IeHNe, U3MEpEeHNe, MOJICIMPOBAHHE, SKCIIEPUMEHT (peabHbIN 1 MBICIECHHBIH).

TEMATHYECKOE IVIAHUPOBAHHUE C YKA3ZAHUEM KOJIMYECTBA
AKAJEMHUYECKHX YACOB, OTBOJUMBIX HA OCBOEHUE KAKJIOI TEMBI
YYEBHOI'O MPEJMETA, YYEEHOI'O KYPCA (B TOM YUCJE BHEYPOYHOIA

JESITEABbHOCTH), YYEBHOI'O MOJY.JISI,  BO3MOKHOCTD
UCNOJIL30BAHUS IO
9TOW TEME DJEKTPOHHBIX (IIM®POBBIX) OBPA3OBATEJIBHBIX PECYPCOB,
SABJISTOINNXCS YYEBHO-METOIMYECKAMHA MATEPHAJIAMHA
(MYJIbTUMEJUNWHBIE IPOTPAMMBI, DJIEKTPOHHBIE YUEBHUKHU U
3AIAUHHKH,

3JEKTPOHHBIE BUBJUOTEKH, BUPTYAJILHBIE TABOPATOPUU, UTPOBBIE
MMPOT'PAMMBI, KOJUIEKLIUM LIU®POBBIX OBPA3OBATEJILHBIX PECYPCOB),
WCMOJIb3YEMBIMM JJ151 OBYUYEHMSI 1 BOCHIUTAHUS PA3JIUYHBIX TPYIII

MOJIL30BATEJIEN, IPEJICTABJEHHBIMHU B DJEKTPOHHOM (LIU®POBOM)

BUJIE



N PEAJIN3YIOIIIUMU JTNJAKTHYECKHUE BO3MOXHOCTH UKT,
COJEP)KAHUE
KOTOPBIX COOTBETCTBYET 3AKOHOJATEJIBCTBY Ob OBPA30BAHUMU.

8 KUIACC
Ne HaunmenoBanue pas3zaeinos u teM KosmyecTBo yacoB ONEKTPOHHBIE
/T MpOTrpaMMBbI Bcero | Kontp | Ilpakr (uudpoBsbie)
OJIbHBI | HYECK o0Opa3oBaTeNbHbIC
e ue pecypchl
pabotsl | pabot
bl
Pa3nes 1. [lepBoHayaIbHbIe XUMUYECKUE MOHSITHUSI
1.1 | Xumus — BaxkHast 00J1aCTh 5 2 but6mmoreka [IOK
€CTECTBO3HAHUS U MPAKTHYECKON https://m.edsoo.ru/7f418
JIeSITeNIbHOCTH YeJIOBEKa 37c
1.2 | BemecTBa 1 XMUMHYECKUE PEAKIIUN 15 1 bubmuoreka [IOK
https://m.edsoo.ru/7f418
37c
Wroro no pazneny 20
Pa3znen 2. BaxxHelilme npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
2.1 | Bo3nyx. Kucnopoz. Ilonsitue 06 6 1 bubnuoreka [IOK
OKCHUIaxX https://m.edsoo.ru/7f418
37c
2.2 | Bonopoa.llonsitue o KUCnoTax u 8 1 bu6nmnoreka [IOK
COJISAX https://m.edsoo.ru/7f418
37c¢
2.3 | Bona. PactBopsl. [lonstue 06 5 1 1 bubnuotexa [JOK
OCHOBaHMSIX https://m.edsoo.ru/7f418
37¢c
2.4 | OCHOBHBIC KJIACCHI 11 1 1 bu6nuorexa [IOK
HEOPraHUYECKUX COCTUHEHUM https://m.edsoo.ru/7f418
37¢
Wroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucreMa XuMHYeCKHX 3j1eMeHTOB /1.
H. MenpeneeBa. Ctpoenne aToMoB. XuMH4YecKasi ¢BA3b. OKHUCIANTEIBHO-
BOCCTAHOBHTE/IbHbIE PeaKIMH

3.1 | Ilepuoanueckuii 3aK0H U 7 bu6nuorexa [IOK
[lepuoanueckas cucrema https://m.edsoo.ru/7f418
XAMUYECKUX d1eMeHToB /1. . 37c¢
MenpeneeBa. CTpoeHne aToma

3.2 | XumudecKkas CBS3b. 8 1 bubnunorexa LIOK
OKHCIUTETHHO- https://m.edsoo.ru/7f418
BOCCTaHOBHUTEJIbHBIE PEAKLIMH 37¢

Utoro no pazneny 15 bu6muoreka [JOK

https://m.edsoo.ru/7f418
37c¢

PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f418
37¢

OBUIEE KOJIMYECTBO YACOB I10 68 4 6

ITPOTPAMME

9 KJIACC
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No HanmenoBanue pa3nenoB u Tem KonmuecTBo yacoB DJIEKTPOHHBIE
n/m MIPOrpaMMBbI Bcero | Kontp | IlpakTu (g poBkIe)
OJIbHBI | YECKHue o0Opa3oBaTenbHbIC
e paboThI pecypchl
pabor
bl
Pasznea 1. BemmecTBo M XuMH4yecKkne peakuum
1.1 | IloBTOpEHUE U yriTyOJIeHHE 3HAHUHA 5 1 bubmumoreka [IOK
OCHOBHBIX Pa3/IeNioB Kypca 8 https://m.edsoo.ru/7f41a
KJjlacca 636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexa [JOK
XUMHYECKHUX PEaKIIHiA https://m.edsoo.ru/7f41a
636
1.3 | DnexTpoauTudecKas JuCCOIraIus. 8 1 1 bubnuorexa [JOK
XHWMHYECKHE PEaKIIUH B PACTBOPAX https://m.edsoo.ru/7f41a
636
Wroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
2.1 | Obmas xapakTepucTuKa 4 1 bubnuorexa [JOK
XUMHUYECKUX AJIeMeHTOB VIIA- https://m.edsoo.ru/7f41a
rpynnsl. ['anorensl 636
2.2 | O6mas xapakTepucThKa 6 bubnnoreka [JOK
XUMHUYECKUX JIEMEHTOB VIA- https://m.edsoo.ru/7f41a
rpynimbl. Cepa u €€ coeAMHEHUs 636
2.3 | OOmas xapakTepucTuKa 7 1 bubnuorexa [JOK
XUMHUYECKUX IJIEMEHTOB VA- https://m.edsoo.ru/7f41a
rpynmnsl. A3ot, hocdop u ux 636
COCJTMHEHUS
2.4 | OOmas xapakTepucTuKa 8 1 2 bubnuotexa [JOK
XUMHUYECKUX 3JIeMEHTOB [V A- https://m.edsoo.ru/7f41a
IPYIIIBL. YTIEPOa U KPEMHUN U UX 636
COCTMHEHUS
Wroro no pazneny 25
Pa3nes 3. MeTasjibl M HX COeIMHEHUS
3.1 | OO1ure cBOICTBA METAIIOB 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
636
3.2 | BaxHelmme MeTaibl U UX 16 1 2 bu6mmorexa [IOK
COEIMHEHUS https://m.edsoo.ru/7f41a
636
Htoro no paszneny 20
Paznea 4. Xumus u oKpyskamomas cpeia
4.1 | BemecTtBa 1 MaTepuabl B )KU3HU 3 bubnmoreka [JOK
YeJIoBeKa https://m.edsoo.ru/7f41a
636
Uroro no pazgeny 3
PeszepBHOE Bpems 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
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IHoypouHoe niianHnpoBaHue

Ipuiaoxenne 1

8 KVIACC
Ne | Tema ypoka KonnyecTBo yacos [Hara ONEKTPOHHBIE U poBbIe
n/m Bcero | Kourponbubie | Ilpaktudeckue | U3ydeHUs | oOpa30BaTelbHbIE PECYPChI
paboThI paboThI
1 [Ipenmer xumuu. Posib XMMHM B JKM3HHM Y€JIOBEKa. 1 but6mmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 TTousTue o MeTomax IMO3HAHUS B XUMUHU 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
P | T s Y |l mbon e | 1 B LOK
https://m.edsoo.ru/ff0d23dc
71a60pPaTOPHBIM 000PYIOBAHUEM
4 Yucteie BemectBa U cMecH. CriocoObl pasaeneHust 1 bubnmnorexka HOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Paznmenenue cmeceit 1 1 bubnmnoreka [HOK
(Ha mpuMepe OYNCTKH MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIbI 1 bu6nuoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢
7 XHWMHYECKHE  DJIEMEHTBl.  3HaKh  (CHMBOJIBI) 1 bubmorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTsle U CIIOXKHBIE BELIECTBA 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d2d50
| Gopya, - Barewmmocrs. arowos xummcckn | 1 BuGmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTenbHass aroMHas Macca. OTHOCHTENIbHAs 1 but6mmorekxa [IOK
MOJICKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 | MaccoBast JojIsI XHMHYECKOIO DJJIEMEHTa B 1 bubnunorexa LIOK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 | KonnuectBo BemectBa. Monb. MosipHas Macca 1 bubnmnorexa [JOK
https://m.edsoo.ru/ff0d5230
14 | ®Ousndeckue ¥ XUMUYSCKUE SBICHUSI. XUMHYCCKAs bu6nunorexa LIOK

peakius

https://m.edsoo.ru/ff0d37fa
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15 | Ilpu3Hakn W YCIOBUS MPOTEKAHUS XUMHYECKUX bubnuorexa [JOK
peakuui https://m.edsoo.ru/ff0d3al6
16 | 3akOH COXpaHEHHUsI MACChl BEIIECTB. XUMHUYECKHUE bubnuotexa [JOK
ypaBHEHHS https://m.edsoo.ru/ff0d3b88
17 | BelunciieHUs KOJHMYECTBA, MacChl BEIIECTBA IIO but6mmoreka [IOK
YpaBHEHHUSM XMMUYECKHX PEaKIii https://m.edsoo.ru/ff0d5708
18 | Knaccuduxanus XUMHYECKUX peakuuii bubnuorexa [JOK
(coenuHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, O0OMECHA) https://m.edsoo.ru/ff0d3{34
N o o monc B LOK
" " ' https://m.edsoo.ru/ff0d40c4
BemecTBa 1 XuMHU4ecKkue peakuuu
20 | KonrponbHas pabora Nel mo teme «BemectBa u bubnmnoreka HOK
XUMHUYECKUE PEAKIIHH https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razoB. CocraB Bo3nyxa. bu6nuorexa [IOK
Kucnopoxg — snement u npocroe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | Ousnueckue U XMMHYECKHE CBOWCTBA KHCIOpPOJa Bubnmorexa [JOK
(peakuuu oxucinenus, ropenue). Ilonstue 00 hitps://m.edsoo.ru/fl0d4614
OKCHJIaxX
23 | Crioco6bl monmydeHus: KUCIopoaa B J1abOpaTopuu 1 bubnuotexa [JOK
IPOMBIIIIEHHOCTH. [IpuMeHenune kuciopoa https://m.edsoo.ru/ff0d497a
24 | TeruoBo 3P HEeKT XUMUYECKON pEeaKInu, MOHATHE
0 TepMoxgﬁ)quCKOM ypaBHgHI/H/IH ’3K30— u Bubmmorexa [TOK
’ https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYECKUX PEAKIIUIX
25 | TorumBo (HedTb, yroib M MeTaH). 3arpsi3HEHHE bu6muoreka [JOK
BO3/1yXa, CIIOCOOBI €r0 MPEIOTBPALCHHS https://m.edsoo.ru/ff0d4c4a
26 | Ilpaktuueckas pabota Ne 3 no teme «Ilomyyenue u bu6muoreka [JOK
coOupaHue KUCIOPO/ia, U3YYCHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 | Bomoponx — »dJI€MEHT U TMPOCTOE BEIIECTBO. bubmmoreka [JOK
Haxoxnaenue B npupone https://m.edsoo.ru/ff0d4dd0
28 | ®usnyeckue M XUMHUYECKHE CBOMCTBA BOJOPOJA. but6mmorexa [IOK
[TpumeHeHue Bosiopoa https://m.edsoo.ru/ff0d4dd0
29 | IloasiTHE O KHCIOTAX U COJIAX but6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 | Croco6bl mosydeHus BOJOPO/1a B TabopaTopun bubnuotexa [JOK
https://m.edsoo.ru/ff0d4dd0
31 | Ilpaktuyeckas padora Ne 4 mo teme «llonmyuenue u bubnuoreka [JOK
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coOupaHue BOIOPO/ia, H3YYCHUE €TO CBOWCTBY

https://m.edsoo.ru/ff0d4142

32 | Monsipablil 00bEM ra30B. 3akoH ABOTraapo bubmmoreka [JOK
https://m.edsoo.ru/ff0d542¢
33 | Berunciennss o0néMa, KOJIMYECTBA BEIISCTBA rasa Bubmmotexa LIOK
MO €ro W3BECTHOMY KOJMMECTBY BEIIECTBA W https://m.edsoo.ru/fR0d55a0
00BEMY
Sl e oo oo ok
308 ps://m.edsoo.ru.
35 | ®dusnyueckrue U XUMHYECKHUE CBOMCTBA BOJIBI bubnuorexa [{OK
https://m.edsoo.ru/ff0d587a
36 | CocraB ocHoBanuii. [lonstre 00 nHAMKATOpAX bubmuorexa [IOK
https://m.edsoo.ru/ff0d59e2
37 Boga kak pactBoputens. HacekimeHnsie U Bu6muorexa L[OK
HEHACBHIIICHHBIE ~ pacTBOpPBL.  MaccoBas  J0Jid https://m.edsoo.ru/fR0d5b40
BEIIECTBA B PaCTBOPE
IIpakTuyeckas T 0 I TeM
¥ «I—II)?)I/IFOT(G)(];JIZHI/IG P?;i(;TaBOpOJ;[ c ’ onpe;enéﬂzog FH6HHOTeKa LOK
MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA hitps://m.edsoo.ru/ff0deba
39 | KontponbHas pabora Ne2 mo Tteme «Kucnopon. bu6muoreka [JOK
Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 | Oxcuabl: cocTaB, Ki1accuuKaiys, HOMEHKIATypa bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e
41 | IlomyyeHMe M XUMHUYECKHE CBOMCTBA KHCIIOTHBIX, bu6nuoreka [IOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 | OcHoBaHUS: COCTaB, KIaccuuKanus, bu6nuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 | IlonyyeHre 1 XUMHUYECKHE CBOMCTBA OCHOBAHMI bubmmoreka [JOK
https://m.edsoo.ru/ff0d67ca
44 | Kucnotsl: coctaB, KjIaccu(pUKaIus, HOMEHKIATypa bu6muoreka [JOK
https://m.edsoo.ru/ff0dfee2
45 | Ilony4yeHre U XUMHUYECKHE CBOMCTBA KUCIOT bubnuotexa [JOK
https://m.edsoo.ru/ff0dfee2
46 | Comm  (cpegHue):  HOMEHKJIATypa,  CIIOCOOBI bubnuotexa [JOK
MOJTy4YeHHs, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 | Ilpaktuueckass  pabora  Ne 6.  Pemenue bubnuoreka [JOK
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OKCIICPUMCHTAJIBHBIX 3aJad I1I0 TEME «OcHOBHBIE
KJIACChl HCOPraHNMYCCKUX COCIUHCHUIN

https://m.edsoo.ru/00ad9b7c

48 T'enetnyeckas CBSI3b MEXY KJIaccaMu but6mmoreka [IOK
HEOPTraHNYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
49 | O0oOIIeHne U cuUcTeMaTHh3alvsd 3HAHUN II0 TEME: but6mmoreka [IOK
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COeTMHEHUN" https://m.edsoo.ru/00ad9cb2
50 | KontponpHas pabora Ne3 mo Teme "OcHOBHBIE bubnuorexa [JOK
KJIaCChl HEOPTAHUYECKUX COCTUHEHUN" https://m.edsoo.ru/00ad9ela
51 | IlepBble MONBITKM KIAaCCU(PUKAIUU XUMHUYECKUX
3JIepMeHTOB. [Tonsitue o(b rpgnnax CXOJHBIX bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
JJIEMEHTOB
52 | [lepuognueckuii 3akoH u Ilepuonuyeckas cucrema Bbu6mmoteka [IOK
xuMu4ueckux semenToB J[. . Menpaeneena https://m.edsoo.ru/00ada52c
53 | Ilepuoapl, rpyIiIibl, HOACPYIIIBI bubnnorexa [JOK
https://m.edsoo.ru/00ada52c
54 | Crpoenne aromoB. (CocTaB aTOMHBIX  sJEp. bubnnorexa [JOK
W3oTormbt https://m.edsoo.ru/00ada342
Rl el B LOK
' ' https://m.edsoo.ru/00ada6bc
Menneneesa
56 | XapakTepuCTHKa XWMHYECKOTO 3JEMEHTa IO €ro
HOJII)omermo B Ilepmommueckoir cucreme J[. U. bubmorexa LIOK
https://m.edsoo.ru/00ada824
Meneneena
5 HaueHue llepuoamyeckoro 3akoHa Uit BUTHSA
" | iy npascmn, 7, 11, Merteneos -yt BuGmaorexa I1OK
’ https://m.edsoo.ru/00ada96e
MeJaror U TpakJ1aHuH
58 | DAEKTPOOTPUIIATEIPHOCTh aTOMOB  XHUMHYECKUX bubnuotexa [JOK
JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 | MoHHas XxuMHUY€eCKas CBS3b bubnuotexa [JOK
https://m.edsoo.ru/00adac34
60 | KoBaneHTHas nosisipHasi XMMHYECKas CBS3b bubnuorexa [IOK
https://m.edsoo.ru/00adaab8
61 | KoBaneHTHas HenoussspHasi XUMUYeCKasi CBSI3b bubmuoteka [IOK
https://m.edsoo.ru/00adaab9
62 | CTerneHb OKUCICHUS bubmuorexa [{OK

https://m.edsoo.ru/00adae28
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63 | OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIE PEAKIIMH 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb076
64 | OkucnIuTeIn U BOCCTAaHOBHUTEIN 1 but6mmoreka [IOK
https://m.edsoo.ru/00adb076
65 | KontponpHas pabora Ned mo Tteme «CrtpoeHHe 1 1 bubnuotexa [JOK
aToMa. XMMHYECKast CBSI3b)» https://m.edsoo.ru/00adb486
66 | O000ImEeHne U cucreMaru3anysa 3HAaHUH [0 TEME: 1 but6mmoreka [IOK
"XuMudeckas CBsI3b." https://m.edsoo.ru/00adb33c
67 | O000meHne U cucreMaru3alysa 3HAaHUI [0 TEME: 1 but6mmoreka [IOK
"OKHCIUTENbHO-BOCCTAHOBHUTEIbHbIE peakuun" https://m.edsoo.ru/00ad9cb2
68 | UToroBas koMIuiekcHas paboTa 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6
9 KJIACC
Ne | Tema ypoka KonndectBo uacos Hara DNEeKTPOHHBIE U poBbIe
n/m Bcero | Koutposnpubie | [Ipaktuueckue | MU3yd4eHHUs | 0Opa30BaTENIbHBIE PECYPCHI
paboThI paboTHI
1 [lepuognueckuii 3akoH. Ilepuonnueckas cucrema 1 bubnuoreka HOK
xumudeckux snemenToB [I. M. Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHX 1 bubnuoreka HOK
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanuss 1 HOMEHKIATypa HEOPTaHUYECKUX 1 bubnuoteka HOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XuMHUuecKol CBSI3U M THUIIBI KPUCTATITMYECKHUX 1 bubnnoreka IOK
pemeToK https://m.edsoo.ru/00adbac6
5 Kontponbras pabora Nel mo teme «lloBTopenue u bubnuoTteka HOK
yriyOjieHue 3HaHUM OCHOBHBIX pa3/eNoB Kypca 8 1 1 https://m.edsoo.ru/7f41a636
KJ1accay
6 Knaccudukanms XUMHYECKUX peakuui o 1 bubnuoteka HOK
Pa3NUYHBIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsiTME O CKOPOCTM XWMHYECKOW  PpEaKIUH. 1 bubnuoteka HOK

IloHsTHE O TOMOT€HHBIX U T'CTCPOTCHHLIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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8 [TonsiTue o xumMuueckoM paBHOBecuu. DakTopsl, bubnuoteka HOK
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pEaKIUH | https://m.edsoo.ru/00adc28c
10JIO’KEHHE XUMUYECKOTO paBHOBECHSI

9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU bubnmoreka HOK

https://m.edsoo.ru/00adcade

10 | Teopust anexkTpoauTHueckoi quccouuanuu. CuibHbIE bubmuotexa HOK
1 c1a0bIe DJICKTPOIUTHI https://m.edsoo.ru/00adcd68

11 | MoHHble ypaBHEHUs peakLuit bubnuotexa HOK

https://m.edsoo.ru/00add448

12 | XuMH4YeCKHE CBOMCTBA KUCIOT M OCHOBAHUM B CBETE Bubnnoreka LHOK
MpeACTaBICHUI 00 AICKTPOJIUTHYECKON https://m.edsoo.ru/00add5d8
JMCCOLMAIUU

13 | Xumuueckue CBOMCTBa coJieit B CBETE bubnuoreka HOK
MPECTaBICHUNA 00 AIEKTPOIUTUIECCKOM https://m.edsoo.ru/00add8b2
JMCCOLMAILIUU

14 | IloHaTHe O ruapoOIU3E CONeH bubnuoreka LHOK

https://m.edsoo.ru/00add9d4

15 O00011IeHEe W CUCTEMATHU3Aldsl 3HAHUHA 10 TEME: bubnuoreka LHOK
«DIIeKTpoIUTHYECKasl Juccouuanus. XHUMHUYECKUe https://m.edsoo.ru/00addd12
peakKIMM B pacTBOpax»

16 | Ilpaktuueckas  pabora  Ne 1. «Pemenue bubnuoreka HOK
HKCHEPUMEHTAIbHBIX 331a4» https://m.edsoo.ru/00addbfa

17 | KonTponbHas paboTta Ne2 o TeMe bubnuoreka HOK
«DONEKTPOIMTHYECKAsT JUCCOLMaLusl. XUMHUYECKHUE https://m.edsoo.ru/00addecO
peaxkiuu B paCTBOPAX»

18 | O6mas XapakTepuCTUKa TaJOreHOB. XUMHUYECKUE bubnuotexa HOK
CBOMCTBA Ha IpUMeEpE XJopa https://m.edsoo.ru/00addfe2

19 | XnopoBogopoa. ConsiHas KUCIOTa, XHUMHYECKHUE bubnmnoreka HOK
CBOICTBa, MOJIy4eHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104

20 | [Ipaktnueckass pabora Ne 2 mo Tteme «llomydenue bubnuorexa HOK
COJITHOW KHCJIOTBI, U3y4eHUE € CBONCTBY» https://m.edsoo.ru/00ade348

21 | Beiuncnenus no ypaBHEHHSIM XMMHYECKUX PEAKIINM, bubnuoreka HOK
€CII OIMH U3 PEAareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488

22 | Obmas xapakTepucTuka 31eMeHToB VIA-rpynmsl bubnuoreka HOK

https://m.edsoo.ru/00ade64a

23 | AnmnorponHeie Moaudukanuu cepbl. HaxoxneHue Bbubnuoreka IIOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

ceppl M €€ COCOUHEHUH B mpuposie. XUMHUUYECKHUE
CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a

24 | CepoBomopo, cTpoeHue, GU3NIeCKUe U XUMHIECCKUE bubnuoteka HOK
CBOICTBa https://m.edsoo.ru/00ade802

25 | Okcugel cepel. CepHast KucCioTa, (U3HUYECKHE U bubnuoteka HOK
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28

26 | XUMUYECKME  pEaKlMH, JIeKallue B  OCHOBE Bbubnuoreka HOK
MPOMBIIIICHHOTO ~ CIIOCO0a  IMOJNyYeHHsl  CEepHOM https://m.edsoo.ru/00adec8a
KHCIIOTBl. XUMHYECKOE 3arpsi3HEHUE OKpYyKarolen
CpeJibl COCIMHEHUSIMU CEPbI

27 | BpluncineHue MaccoBOM JIOIM  BBIXOJA IPOJYKTa bubnuoreka LHOK
peakuuu https://m.edsoo.ru/00adec8a

28 | OOmiasi XapakTepHUCTUKAa JIIEMEHTOB VA-TpyMIIbL. bubnmnoreka HOK
A30T, pacmpocTpaHeHHe B Hpupoze, (pusmueckue u https://m.edsoo.ru/00adeea6
XMMHUYECKHE CBOICTBA

29 | Ammuak, ero (Gu3MYecKUe U XMMHYECKHE CBOMCTBA, bubnunoreka LHOK
MOJTyYCHHE U IPIMEHEHUE https://m.edsoo.ru/00adf004

30 | Ilpaktuueckas pabora Ne 3 mo Teme «llomydyenue bubnmnoreka HOK
aMMHaKa, U3y4yeHHue ero CBONCTB» https://m.edsoo.ru/00adf180

31 | A3otHas kucnota, €€ (u3MUecKHe U XUMHUYECKHE bubnuoreka HOK
CBOMCTBA https://m.edsoo.ru/00adf306

32 | Ucnionp3oBaHUE HUTPATOB W COJIEH AaMMOHHUS B bubnuotexa HOK
KauecTBE MUHEPAJIBHBIX yH00peHuil. XuMuieckoe https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIoLIeH cpenbl COeNUHEHUSIMU
azoTa

33 | ®ocpop. Oxcun docpopa (V) u dochopnas bubnuotexa [HOK
KHCJIOTa, (U3MYECKHEe W XUMHUYECKHUE CBOWCTBA, https://m.edsoo.ru/00adf68a
MOJTy4YeHHUE

34 | Ucnonw3oBanue pocdaroB B KauecTBE MUHEPATBHBIX bubnuoTteka HOK
ynoopeHuii.  3arps3HeHHWE  MPUPOTHOW  Cpeidbl https://m.edsoo.ru/00adfc20
dbocharamu

35 | Yraepon, pacnpocTpaHeHHe B MPUPOJE, PU3UIECKHE bubnmnoreka HOK
1 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c

36 | Oxcuasl yriepoaa, ux (pU3WYECKHe W XUMHYECKUE bubnuoteka HOK

CBOMCTBA. DKOJIOTMYECKHE MPOOJIEMBI, CBS3aHHBIE C
okcuaom yriepoaa (IV)

https://m.edsoo.ru/00adfebe
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37 | YroapHas KACIOTa U €€ COJIN bubmmoreka IOK
https://m.edsoo.ru/00ae006c
38 | [Ipaktuueckass pabora Ne 4 mo teme "llomyueHue bubnuoteka HOK
yriekuciaoro rasza. KadecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOOHaAT-MOH"
39 | IlepBoHauanbHble  NOHATHUA 00  OPraHMYECKUX bubmuotexa HOK
BEIIIECTBAX KAK O COSMHEHUSAX yriepoaa https://m.edsoo.ru/00ae054¢
40 | KpemHuii 1 ero coeuHeHus bubnuotexa HOK
https://m.edsoo.ru/00ae080a
41 | IlpakTnueckas pabora Ne 5. Pemenue bubmuotexa HOK
AKCIICPUMEHTAIIBHBIX 3a/auy 1o Teme «Bakneimme https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U MX COCTUHEHUS)
42 | KontponpHas pabora Ne3 mo Teme «Baxuenme bubnmnoreka HOK
HEMETAJIIBI U X COCTUHEHUS) https://m.edsoo.ru/00ac0Oe18
43 | OOmas XapakTepUCTHKA XMMHYECKUX SJIEMEHTOB — bubnuorexa HOK
MeTa/uIoB. MeTainyeckas CBS3b W MeETaJTHYecKas https://m.edsoo.ru/00ae103e
KpUCTaJUIM4ecKass pemérka. Pu3udeckue CBOWCTBA
METaJIJIOB
44 | XuUMHUYECKHE CBOMCTBA METAaJIJIOB. bubmmoreka HOK
DIEKTPOXUMHUYECKUH Psi/l HAPSHKEHU METAJUIOB https://m.edsoo.ru/00ael 156
45 | O6mue crocodObl momydeHuss MetaioB. CIuiaBhl. bubnuoteka HOK
Boruncnenus no ypaBHEHUSAM XMMHUYECKHUX PEAKIIMM, https://m.edsoo.ru/00ael1156
€CIT OJIMH U3 PEAareHTOB COJICPIKUT MPHUMECH
46 | IloHaTHE O KOPPO3UH METAIITIOB bubnuotexa HOK
https://m.edsoo.ru/00ae1278
47 | lllenouHble METAILIIBI bubnuoreka HOK
https://m.edsoo.ru/00ae14b2
48 | Oxcuapl U THIPOKCH]IBI HATPUS U Kallus bubnuorexa HOK
https://m.edsoo.ru/00ae14b2
49 | lllenoyHo3eMenbHbIE METAIIBI — KAJIBLIMM U MAarHUU bubnmnoreka HOK
https://m.edsoo.ru/00ael5e8
50 | Baxuelmnme coeTMHEHNSA KAJILINA bubnnoreka IOK
https://m.edsoo.ru/00ael5e8
51 O000mieHe M cucTeMAaTwu3alysa 3HAHUKA II0 TEME: bubnnoreka HOK
"[[lenoynbie MeTaIIIHI" https://m.edsoo.ru/00ae14b2
52 | J)KécTtkocTh BOJIBI M CLIOCOOBI €€ YCTPAHECHHUS bubnuoteka IHOK
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https://m.edsoo.ru/00aec1886

53 | Ilpaktuueckas pabora Ne 6 mo Teme "KEcTkoCTh bubnmoreka HOK
BOJIbI U METOJIbI €€ yCTpaHCHUS" https://m.edsoo.ru/00aclae8
54 | AmoMuHui bubnuorexa HOK
https://m.edsoo.ru/00aelc64
55 | AmdotepHbIe CBOCTBA OKCHIA U THAPOKCH/IA bubnmoreka HOK
https://m.edsoo.ru/00aelc64
56 | XKeneso bubnuorexa HOK
https://m.edsoo.ru/00ac1d86
57 | Oxcupsl, runpokcuasl U conu xkenesa (II) u xenesza bubnmoreka HOK
(I10) https://m.edsoo.ru/00ae35¢6
58 | Boluucienus no ypaBHEHUsIM XUMHUUYECKUX pEaKIUH, bubnuoreka LHOK
€CIM OJWH W3 PEarecHTOB JaH B U30BITKE WU https://m.edsoo.ru/00ae1750
COJICP’KUT TpUMECH. BbIuuciIeHHs MaccoBOW J0IU
BBIXOJIa MPOJIYKTa PEaKIun
59 | Boluucienus no ypaBHEHUsIM XUMHUUYECKUX pEaKIUH, bubnuoreka LHOK
€CIM OJWH W3 PEarecHTOB JiaH B U30BITKE WU https://m.edsoo.ru/00ae1750
COJICP’KUT TpUMECH. BbIuucCIeHHs MaccoBOW 10IU
BBIXOJIa MPOJIYKTa PEaKInn
60 | IIpakTnueckas pabota Ne 7. Pewmenne bubnuotexa HOK
SKCIIEPUMEHTAJBHBIX 3a/1ay Mo Teme «BaxHeilmue https://m.edsoo.ru/00ae3de8
METAJIIbl U UX COETMHEHUS»
61 | O0GobOmenne u cucreMaruzalnus 3HAHUUA TI0 TEMeE: bubnuoteka HOK
«BakHel1e MeTasibl U UX COSTUHEHHUS https://m.edsoo.ru/00ae14b2
62 | KonrponpHas pabora Ned mo teme «Baxueiime bubnuoreka HOK
METAJIIbl U UX COETMHEHUS» https://m.edsoo.ru/00ae14b2
63 | BemectBa u Marepuanbl B TIOBCEJIHEBHOM >KHU3HU bubnuoteka HOK
YeloBeKa https://m.edsoo.ru/00ae3f50
64 | XuMHYeCcKOe 3arpA3HEHUE OKPYKAOIIEH CPeIbl bubnuoTteka HOK
https://m.edsoo.ru/00ae4270
65 | Posib XUMuUM B perIeHNH SKOJIOTHYECKUX MTPOdIeM bubnuotexa HOK
https://m.edsoo.ru/00ae4270
66 | O0CoOmeHne W cHUCTeMaTH3alus 3HAHUKW TI0 TeMe: bubnuoreka HOK
"OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE pEeaKIuu' https://m.edsoo.ru/00adcade
67 | OGoOmeHne W cuUcTeMaTu3alus 3HAHUK 10 TeMe: bubnuoreka HOK

"Bubl XUMHUYECKOW CBSI3U M TUIBI KPUCTAUTMYECKUX

https://m.edsoo.ru/00adbac6
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Ipuio:xkenne 2
®opmbl yuyera padoueil mporpaMMbl BOCHUTAHHMS MO XMMHH OCHOBHOI'O 00IIEro

o0pa3oBaHusl.

1.Bociuranue rpakxJ1aHCTBEHHOCTH, NMAaTPUOTU3MA, YBaKE€HHUs K IIpaBaM, CBOOOJaM U
00513aHHOCTSIM YEJIOBEKA.

2.Bocrnintanue HpaBCTBEHHBIX YYBCTB U 3TUUECKOTO CO3HAHMUSL.

3. Bocniutanue Tpyaoat001si, TBOPUECKOT0 OTHOIIEHUS K YUEHUIO, TPYAY, )KU3HU.

4. ®opMHUpOBaHUE LIEHHOCTHOI'O OTHOLIEHHUS K 3[J0POBBIO U 3710pOBOMY 00pa3y *KHU3HH.

5. Bocnuranue UEHHOCTHOTO OTHOUIEHWS K MPUPOAE, OKPYKAWIWIEH Ccpele
(9KOJIOTUYECKOE BOCIIUTAHUE).

6. Bocrnutanue 1EHHOCTHOTO OTHOLIEHUS K  HIpPEeKpacHOMY, (OpPMHpPOBAHUE
HpeCTaBIeHUN 00 3CTETUYECKUX HJleallaX U LIEHHOCTAX (ICTETUYECKOE BOCIIUTAHHE)

7. BociuTanue yBakeHHUs K KyJIbType HApOJIOB Pa3HbIX CTpaH

8. Pa3zButre pa3nuyHbIX GOPM YUEHHUECKOIO CaMOYIIPABIICHUS;

9. ®opmupoBaHUE €IUHON BOCIMTATENILHOW aTMOC(eps! LIKOJIbI, KOTOpask CHOCOOCTBYET
YCIIEIIHOM COLMaNN3alui U JMYHOCTHOMY Pa3BUTHIO peOEHKa, Meaarora, poJuTeNs B yCIOBUSIX
peamuzanuu 'OC.

10. dopmupoBaHue ONAronpUATHBIX YCIOBUM W BO3MOXKHOCTEM ISl MOJIHOLIEHHOTO
pa3BUTHA JIUYHOCTH, IJI1 OXPaHbl 310POBbS U JKU3HU JETEH;

11.®opmupoBanue ycilOBHN TIPOSBICHWS W MOTHUBAallUM TBOPYECKOM AaKTUBHOCTHU
BOCIIMTAHHUKOB B Pa3jMyYHbIX cepax cOoLMaIbHO 3HAYUMON e TeIbHOCTH;

12.Pa3BuTHE cHUCTEMBl HENPEPBHIBHOIO 00pa30BaHUs; MPEEMCTBEHHOCTb YPOBHEH H
CTyneHel o0pa30BaHus; MOAJEPHKKA UCCIEI0BATEIbCKON U TPOEKTHOMN 1EATEIbHOCTH;

13.0cBoeHME 1 UCIOJIB30BAaHUE B NMPAKTUYECKON AEATEIbHOCTH HOBBIX MEJArOrMUYEeCKUX

TEXHOJIOTHI 1 METOJIMK BOCIUTATENbHON paboThI;



Ipuioxkenue 3

MeToapl KOHTPOJIS:

Ilo mecmy xkommpoas Ha 3manax oOyuenus: TIPEIBAPUTENBHBIN (BXOAHOH), TEKyIIUit
(orepaTuBHBIN), UTOTOBBIN (BHIXOJIHOM ).

Ilo cnocoby oyenusanus: «OTMETOYHAS» TEXHOJOTHUS (TpaJULIMOHHAS), «KaYeCTBEHHAS
TEXHOJIOTHS (CoYeTaHue MeToAa HaOIIOeHUS C SKCIIEPTHON OLEHKOM, T.€. YCBOWI — HE YCBOWI,
OBJIAJICNI — HE OBJIAJIEN).

Ilo cnocoby opeanusayuu KoHmpoia: B3aUMOKOHTPOJb, KOHTPOJIb  YUUTE,
CaMOKOHTPOJIb.

1o gedywum pynkyusm: TMarHOCTUUECKUNA, CTUMYJIUPYIOIIUNA, KOHCTaTUPYIOLIUH.

Ilo cnocoby nonyyenus ungopmayuu 6 xooe KOHMPOJAA: YCTHBIA METOH (BKJIIOYAeT
OTIPOCHI, COOCCEIOBaHMS, 3a4€Thl), TUCHbMEHHBIH METOJ (MCIOJIB3YeT KOHTPOJIbHBIC, PA3IMYHBIC
MIPOBEPOYHBIC PAOOTHI), TPAKTUICCKUA METO/ (COCTOUT B HAOIIOACHHE 32 XOJOM BBITIOJHEHUS
MPAKTUYECKHUX U Ta0OPaTOPHBIX padoT, a TAK)KE MPOEKTOB).

DopMBI KOHTPOJIS:

- cobecedosanue (HCIONB3YyeTCS Ha BCEX JrTamax oOOydYeHHUs, IOMOTaeT
BBISICHUTHIIOHUMAaHNE OCHOBHBIX TIPUHITUTIOB, 3aKOHOB, TCOPHIA);

- ycemHultionpoc  (MCTIONB3YIOTCS 11 OTEPAaTUBHOM  MPOBEPKH  yPOBHS
TOTOBHOCTH KBOCIIPUSITHIO HOBOTO MaTepHuaa);

- camocmosmenvruas paboma (ABIASETCS TUNHYHOM (QOpMONH  KOHTpOJI,
MI0JIPa3yMEBACTBEINIOTHEHNE CAaMOCTOSITEIbHBIX 3aJJaHUi 0€3 BMEIIATeIbCTBA YUUTEIS);

- NUCbMEHHAs KOHmMpoJvbHas paboma (NepeueHb 3aJaHU WU 3a7ad,

KOTOPBIEBBITIOJIHAIOTCS B TUCbEMEHHOM BH/IE);

- ouckyccuss (MOKET ObITh OpraHM30BaHA Kak B MHUCbMEHHOW, TaK MU B YCTHOM
(dbopme,HCTIoNb3yeT COYeTaHNE METOJIOB OMPOca U co0eceI0BaHu);

- HaOnooenue (NPUMEHSETCS Ha YpOKaxX-NPaKTUKyMax W I0jApa3yMeBaeT
OTCJICKUBAHHE.

B ocHOBY mporpammbl TOJOXKEH npunyun pazeusaioujeco ooOyuenus. OO0ydeHHE IO
TTAaHHOH nporpamme JIOITyCKaeT UCTIOJh30BAHNE DIIEMEHTOB TEXHOJIOTHH
UHAMBUAyanu3upoBaHHoro obydenus A.C. I'paHunkoil, 30oposwvecbepezarowux mexHonocuil,
TEOpUU aKTUBM3AIMHM TO3HABATENbHOU nesTenpHOCcTH IkonsbHuka T.M. IlamoBa u A.K.
MapkoBa, TeIaroruku COTPYAHUYECTBA, TeXHOJOTHH au(depeHIIMPOBaHHOTO OOyYeHHS,
KOHIICTIIIMK TO3TarHoOro (hopmMupoBaHusi yMmMcTBeHHBbIX nevictBuil [1.5.I'anmbmepuna, pabor mo
JMYHOCTHO-OPHUEHTUPOBAHHOMY 00yueHHto M. SIkumaHnckoipopMupoBaHusl yMEHUN, HABBIKOM U

IIPUEMOB IIPUMEHEHUS IPAKTUYECKUX 3HAHUM.



Kpureprnu 1 HOpMBI OLIEHKH 3HAHUN 00 YYarOIIIXCs

1. Ouenka ycTtHOro orBera.Ormerka «5»:

- OTBET IIOJIHBIN U NIPAaBUIIbHBIM HA OCHOBAHUU U3YUYEHHBIX TEOPHH;

- MaTtepuagl H3J0KEH B OINPEICICHHOW JIOTMYECKOM IMOCIE0BaTEIbHOCTH,
JIUTEPATYPHBIMSA3BIKOM;

- OTBET CaMOCTOSITEIIbHBIM.

Otmerka «4»:

- OTBET IMOJHBIM U TPAaBWJIbHBIN HA CHOBAHUM U3YYEHHBIX TCOPHUIA;

- MaTepuall U3JI0KEH B OINPEJCICHHONW JIOTMYECKOM MOCIEA0BAaTEIbHOCTH, MPU
ATOMJIOIYIICHBI JBE-TPH HECYIIECTBEHHBIE OIMOKH, UCIIPABIEHHBIE IO TPEOOBAHUIO YUUTEIIS.

Ormerka «3»:

- OTBET MOJHBIA, HO MPHU 3TOM JOMNYIIEHA CYIIECTBEHHAas OIIMOKa WJIM OTBET
HETIOJIHBIN, HECBA3HBIMH.

Otmerka «2»:

- IpU OTBETE OOHAPYXKEHO HEMOHMMAHHE YYAIlUMCS OCHOBHOI'O COJCpKAHUSA
yueOHOro MaTepuaia WM JIOMYIICHbl CYIIECTBEHHBbIE OLIMOKH, KOTOpble OO0ydJaroluiics He
MO>KET UCIPABUTh IPHU HABOJSALIUX BOMPOCAX YUUTENs], OTCYTCTBUE OTBETA.

2. OueHka KCrepuMeHTATbHBIX YMEHM.

- Or1eHKa CTaBUTCS Ha OCHOBAaHWW HAOIOJEHUS 33 YUYAIIUMHUCS U MHUCbMEHHOTO
oTYeTa 3a

OtmeTKa «5»:

- paboTta BBHINIOJIHEHA TIOJHOCTBIO MW TMPABUIBHO, CHEJIaHbl  TPABUIIHHBIC
HAOJIIOJICHUS U

BBIBOJIBI;

- HKCIIEPUMEHT OCYIIECTBIIEH MO IUIAHY C Y4€TOM TEXHUKU O€30MacCHOCTH U
npaBujI pabOTHI C BEMIECTBAMH U 00OPY/I0BAHHUEM;

- MPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIE YMEHUS, MOICPKUBAOTCS YUCTOTA
paboueromecta U MOPSAAOK (Ha CTOJIEC, DKOHOMHO HUCIIOJIb3YIOTCS PEAKTUBBI).

Otmerka «4»:

- paboTa BBINOTHEHA TPABUIILHO, ClIETIAHbI MPABWIIBHBIC HAOIIOICHUS U BBIBO/IBI,
HO TIPH 3TOM SKCIIEPUMEHT MIPOBEJICH HE MOJHOCTHIO WU JOMYIIEHBI HECYIIECTBEHHBIC OIMOKHT
B paboTe ¢ BemecTBaMu U 000pyIOBaHUEM.

OtmeTKka «3»:

- paboTa BBINOJHEHA MPABUILHO HE MEHEE YeM HAIOJOBHUHY WM JOMYIICHA

CyIlIeCTBeHHasi OImMMOKa B XOJ€ SKCIEpPUMEHTa B OOBSICHEHWUH, B O(OpPMIICHHH pPalOOTHI, B



COOJTIOICHNH TIPaBWJI TEXHUKH OE30MacHOCTH Ha paboTe ¢ BemecTBaMHu U 00OpYIOBaHHEM,
KOTOpasi UCTIPABIISETCS 110 TPEOOBAHUIO YUHUTETIS.

OT1meTKa «2»:

- nomymieHbl ABe (M 0oJiee) CyIIeCTBEHHbIC OMMUOKK B XOJ€: IKCIIEPUMEHTA, B
00BbsICHCHUH, B O(OpPMIICHHH DPAOOThI, B COOJIONCHUHM TPABWIJI TEXHUKH OC30MACHOCTH TIPH
paboTe ¢ BemecTBaMu U 00OpYIOBAHUEM, KOTOPBIC YJAIIUKACA HE MOXKET HUCIPABUTH JaXKe IO
TpeOOBAaHUIO YUUTEIIS;

- paboTa He BBINOJIHEHA, Yy YYalErocsi OTCYTCTBYET OKCIIEPHUMEHTAJIbHBIC
YMEHHS.

3. OueHka ymMmeHuil peliaTb pacuyeTHble 3aga4n.OT™MeTKA «5»:

- B JIOTHYECKOM pACCYXICHHM W PEHICHHWH HET OIMMOOK, 3ajada pelieHa
paloOHATBHBIMCIIOCOO0M;

OT1meTka «4»:

- B JIOTMYECKOM PACCYXJICHUU W PEIICHUS HET CYIICCTBCHHBIX OIMUOOK, HO
3a/1a4ya pelieHa HepanroHATBHBIM CITOCOOOM, HITM JOMYIICHO HEe 0ojiee JABYX HECYIIECCTBECHHBIX
OIINOOK.

OT1meTka «3»:

- B JIOTHYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMMOOK, HO JOMyIIeHA
CYIIECTBEHHASOMNOKA B MATEMATUICCKUX PacyeTax.

OT1meTka «2»:

- UMEETCsI CYIIECTBEHHBIE OMIMOKH B JIOTHYECKOM PACCYKIECHUU U B PEILICHUH.

- OTCYTCTBHIC OTBETA Ha 3aJ[aHHE.

4. O1eHKa MUCbMEHHBIX KOHTPOJBHBIX PadoT.OT™MeTKA «5»:

- OTBET IOJIHBIM U IPaBUIIBHBIN, BO3MO)KHA HECYIIIECTBEHHAsI OIIHOKA.

OT1meTka «4»:

- OTBET HEMOJIHBIA WK JIOMYIICHO He 0oJiee IBYX HECYIIESCTBEHHBIX OIHUOOK.

OTmerka «3»:

- paboTa BBIMOJHEHa HE MEHEEe 4YeM HAaloJOBHHY, JOMyIeHAa OJiHA
CYIIIECTBEHHAs OIIMOKa U TP STOM JIBE-TPU HECYIIIECTBEHHBIE.

OTmerka «2»:

- paboTa BBHITIOJTHEHA MEHBIIIE YeM HAIOJIOBUHY WJIM COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.

- paboTa He BBINOJIHEHA.

[Ipu oneHke BBIMOJHEHUS MUCbMEHHOM KOHTPOJBHON pabOThl HEOOXOJUMO YYHTHIBATH

TpeboBaHus eAMHOTO OophorpaduIecKoro pexuma.



5. Ouenka TecToBbIX padoT.

TecTbl, cocTosilue U3 MATA BOMPOCOB MOXHO HCIOJIB30BATh MOCJE U3YUYEHUS KaXIAO0TO
Marepuana (ypoka). Tect uz 10—-15 BompocoB ucnoisib3yercst Uil MEPUOJIUYECKOr0 KOHTPOJIS.
Tect n3 20—30 BompocoB HEOOXOAMMO HCIIOIB30BATh JIJIT HTOTOBOTO KOHTPOJIS.

HpI/I OIICHUWBAHWHU UCIIOJB3YETCA CIICAYIOIIAad MKaJaa: IJId TECTa U3 IIATH BOIIPOCOB

. HET OIUOOK — OLIEHKA «5»;

. 0J1Ha OIH1OKa — OIICHKA «4»;

. JIBE OIIMOKH — OLIEHKa «3»;

. TPH OIMOKHU — o1ieHKa «2».Jlyist Tecta u3 30 BOmpocos:

. 25-30 npaBuIbHBIX OTBETOB — o1leHKa «5» - 100%-83%

. 19-24 npaBuibHBIX OTBETOB — OIEHKA «4» - 82%-67%

. 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3» - 66%-50%

. MeHbIe 12 npaBUIbHBIX OTBETOB — OLIEHKA «2» -MeHee 50%
6. Ouenka pedepara.

Pedepar ornieHrBacTCs 10 CIEAYIONTIM KPUTEPHSIM:
. coOJroieHne TpeOOBaHMM K €ro 0pOopMIICHHIO;
. HEOOXOIMMOCTh U JOCTATOYHOCTH [UIsl PACKPBITUS TEMbI MPUBEACHHON B

TekcTepedepara nHPpopMaluu;

. yMEHHE 00Yy4Yaromerocsi CBOOOIHO M3JIaraTh OCHOBHBIC HJICH, OTPaXCHHBIC B
pedepare;
. CHOCOOHOCTh  OOydYaromierocss TMOHATh  CYTh  3aJlaBaeMbIX  WICHAMH

aTTeCTallMOHHOWKOMHCCHUHU BOMPOCOB U C(OPMYJINPOBATh TOUHBIE OTBETHI HA HUX.



Ounenounble MaTepuabl 8 kiaacc. XumMus

| 1 | HToroBast kKoMIJIeKCHas paboTa ‘

9 kiaacc. Xumus

Ne HaumenoBanue padoTsbl Hara

Hrorosas komruiekcHas paboTa

8 kiaacc. Xumus
Hrorosast komruiekcHast paboTa

Bapuanm Ne 1
Yacts A.

1) O xucaopojie Kak 0 MPOCTOM BEIIECTBE UICT PEUb B YTBEPIKICHHUH: Q)
KHCJIOPOJI BXOJIUT B COCTaB BOJIbI;

0) KUCIIOPOJT COAEPIKUTCS B 3eMHOM KOPE;

B) B 4EJIOBEUECKOM OPTaHU3ME COACPKHUTCS OKOJIO 65% KUCIOPOaa;T) KUCIOPOI BXOIUT

B COCTaB OKCHIOB.

2) WNHauBuyalbHBIM BEIIECTBOM, & HE CMECBIO SBJISIECTCS:
a) caxapHblil cupor 0) He(pTh B) IMMHA T') AUCTUUIMPOBAHHAS BOAA
3) [Tpu coxuraHum >KENTOM cepbl 0Opa3yeTcs ra3 ¢ pe3KuM 3arnaxom. I1o

sBIeHUE:a) pu3nveckoe, T. K. HOBOTO BEI[ECTBa HEe 00pa3yercs;

0) pusnueckoe, T. K. MEHSIETCS] arperaTHOE COCTOSTHUE;

B) XUMHUYECKOE, T. K. Ha6J'[IOI[aIOTC$[ MMPpHU3HAKNW PC€aKIUM U3MCHCHUC 1IBETA U IMOABJICHUC
3araxa;

') XUMHUYECKOE, T. K. 00pa3yeTcs sI0BUTHII ras.

4) Pacnpez[eneHI/Ie OJICKTPOHOB IO OHEPICTUYCCKHUM  YPOBHAM  aTOMa

a)2,8,7; 6)2,7;, B)2,8,5;, 1)2,5.

5) Crenenn okucienust MetauioB B coequnenusx Al,Os;, AgCl uFeCl,
COOTBETCTBEHHO

PaBHBI:

a) +3, +2, +1; 0)+1,+2,+3; B)+2,+1,+1; 1)+3,+1,+2.

6) WoHHBII BUJ CBSI3H B MOJIEKYJIE:

a) H,S; 0) Oy; B) PH3; r) NaCl.

7) YpaBHEHHE pEaKLIUK 3aMEIICHUS:

a) 2Al +3S = 2A1,S;; 6) 2Fe(OH); = Fe,0O3 + 3H,0;B) Zn + 2HCI = ZnCl, + Ha;r)
Zn0O + 2HNO; = Zn(NOs), + H,0.

8) OCHOBHBIN OKCHUJI, KUCJIOTA, HEPACTBOPUMOE OCHOBAHUE, COJIb

pacnionoxensl B pany:a) CaO, HCI, NaOH, NaCl; 6) CaO, HCI, Cu(OH),, NaCl;

XJIopa



B) CaO, HCl, Cu(OH);, CuO; r) CO,, NaH, Cu(OH),, NaCl.

9) Xapaxrepuctuka cepHoit kuciotsl HySOy:

a) IBYXOCHOBHAsI, CWJIbHAsA, pAaCTBOPHMAsi, MACISTHUCTAs KUAKOCTh;0) OJTHOOCHOBHAS,
CHJIbHAsI, pacTBOpUMasi, OeclBeTHas;

B) TPEXOCHOBHasI, ci1abasi, HepacTBOpUMasi, JIeTy4as;I') IByXOCHOBHas, ciladas,
pacTBopuMasi, HeJleTy4asl.

10)  Comnsnas (xmopoBomopoxanasi) kuciora HCI Berymaer B peakuuioo co
BCEMMBELLECTBAMU PAJa:

a) CuO, Cu(OH),, Ag6) Fe, Mg, CuO

B) AgNOs, Hg, ZnOr) NaCl, Fe,03, Cu

11) BepHbl 1 cyXIeHHS 0 MPaBHIaX TEXHUKU 0€30TIaCHOCTHU B IIKOJIBHON
naboparopuun?

A. B naboparopuu 3anperiaercsi IpueM MHILy.

b. Ucnionbp3oBaHHbBIE peaKTUBHI BBUTMBAIOT B CIICIIHAIBHYIO EMKOCTh.a) BepHO Tobko A.

0) Bepno Tonbko b.

B) Bepnnsl 00a cyxnaenus. r) O6a cykIeHUs HEBEPHBI.

Yacts B.

1) B psany xumuaeckux snemeHToB Si — Al — Mga) Bo3pacTaroT 3apsasl saiep
aTOMOB;

0) Bo3pacTaeT YUCIIO AIEKTPOHOB HA BHEITHEM 3HEPIreTUYECKOM YPOBHE aTOMOB;B)
YMEHBIIAETCS 3JEKTPOOTPULIATELHOCTH;

') YMEHBIIAIOTCS PaInyChl AaTOMOB;

1) yCUIIMBAIOTCSl METAJTHYECKHE CBOMCTBA COOTBETCTBYIONINX UM MTPOCTHIX BEIIESCTB.

2) MaccoBas noms (%) yrinepoaa B kapoonate kanbiust CaCO;3 paBHa:a) 12%;

0) 40%; B) 48%; r) 100%.

3) B 180 r Boas! pactBopmiu 20 r xnopuna kanus KCIl. Onpenenure
MacCOBYIO JOJIOXJIOpHJIA Kaimus B pacTBope ( %)

a)1% 0)11% B)20% 1)10%

Yacts C.

1)CocraBbTe ypaBHEHUS! XUMUYECKUX PEAKIIUH, C TOMOILIBI0 KOTOPHIX MOKHO
OCYIIIECTBHUTD MTPEBPAIICHUS:

a) Ba+ O,—

6) BaO + H,O —

B) Ba(OH), + HCl—

Brruuciuth Maccy yriieKucioro rasza, oopasoBasiierocs mpu cxuranuu 32r merana CHy,



CH4 + 20, = CO; +2H,0. Macca yriekucioro ra3a paBHa:

a) 11,2 0)44r; B) 88 T; r)22,4r.
Bapuanm Ne 2
Yacts A.
1) 006 a3oTe Kak 0 XUMHUYECKOM IJIEMEHTE UJET PeUb B YTBEPKICHUU: Q) a30T

SIBIISICTCSI COCTABHOM YacCThIO BO3yXa,
0) B3pBIBUATOE BEIIECTBO TPOTHII COJEPIKHUT a30T;B) popMyia azota Ny;
T') )KHJIKHHA a30T MHOT/Ia UCTIOIB3YeTCs I 3aMOPAKUBAHUS TTPOTYKTOB.
2) CMmechio, a He MHIANBUAYATBHBIM BEIICCTBOM SIBIISICTCS:

a) caxap 0) monoko B) Oenok T) BuTamuH «C»

3) OU3HUECKUM TPUPOTHBIM SBICHHUEM CIIEAYET CYUTATh:

a) 00pa3oBaHUE ITIOKO3bI B 3€JIEHOM PAaCTEHUH; 0) J1ecHOM MoXap;B)
BBICBIXQHHE JJOKICBBIX JTYK; T') IPOIIECC IBIXaHUS PACTCHUH.

4) YeTsIpe 2JICKTPOHA HA BHEIITHEM HEPIETHYECKOM YPOBHE B aTOMeE:a) JIUTHSI,

0) yriepona; B) @30Ta; T) KUCJIOpO/A.

5) BrICIIyIo 1 HU3IIYIO CTETICHh OKHCIICHUS cepa MPOSBIISICT B COSTMHECHUSIX
COOTBETCTBEHHO:

a) SO; u ZnS; 0) SO, u HyS;  B)SO3;mSO;; 1) HoS m SO;.

6) KoBanentHast HenomnsipHasi XuMuieckasi cBsi3b B Mosiekyne:a) KCl; 6) HBr;

B) Oy; 1) NH;.
7) B3aumopeiictBue cepuoit kuciotrel H;SO4 ¢ oxkcumom menu (II) CuO

OTHOCHUTCSI KpPEaKIIUU:

a) pa3IoKeHHUS; 0) coenmuHeHUs;  B) 3aMellleHus; T) ooMmeHa. 8)Dopmyna
KHCJIOTHOTO OKCHJIa, OCHOBaHUs, COJIH, COOTBETCTBEeHHO:a) SO3, Cu(OH),, FeCly;

6) SO,, BaO, H,S;

B) CuO, Fe(OH),, Na,COs3;r) H,O, CuO, NaOH.

9) XapakTeprucTuka KpEMHUEBOU KUCTIOTHI:

a) OJTHOOCHOBHAsI, CHJIbHAS, paCTBOpHUMa B BOJIE; 0) IBYXOCHOBHAas, clabdas,
HEpacTBOPHMA B BOJIC;B) IBYXOCHOBHAs, ci1a0asi, pacCTBOpUMA B BOJIC;

') TP€XOCHOBHAs, CHIIbHAS, HEPACTBOPUMA B BOJIE.

10) Oxkcun menu (1) CuO B3aumMoeicTBYeT co BceMH BellecTBaMu psna:a) SOs,
HCI, HN O 3B) H,0, Ca O, H, SO 4

6) SO,, CaO, H, SO41) H ,0, FeO, P ,0

11) BepHbl 1 cyXIeHHS O MpaBHiIaX TEXHUKU 0€30MacCHOCTH B IIKOJILHON



nabopatopun?

A. 3anpermaeTcs nepenuBaTh U3JIUIIEK B3STOIO BEIIECTBA 0OPATHO B HCXOJHYIO CKIISTHKY.
b. UtoObI moracuTk miiamsi CHUPTOBKH, CIEIYET €ro 3a1yTh.

a) Bepno tonpko A.6) Bepno Tonbko b.

B) Bepubl 00a cyxnenus. r) Oba cyxaenus HeBepHbl. HacTs B.

1)B psay xumudeckux 3nmemeHToB Li — Na — Ka) Bo3pacTaer 4rciio mpoTOHOB B SIJIPE;

0) yMEHbBIAETCS YHCIIO 3JIEKTPOHOB HA BHELTHEM YHEPTETHYECKOM YPOBHE aTOMOB;B)
YBEJIMYUBACTCS 3JIEKTPOOTPULIATEIBHOCTD;

I') YBEJIIMYMBAIOTCS PaUyChl aTOMOB;

1) YBEJIMYMBAETCSI MaKCUMallbHasl CTENEHb OKUCIIEHUS B oKkcuaax2) MaccoBas nois

aszora B Hutpate meau Cu(NOs ), paBHa

a) 0,16 6) 0,15 B)14,9% 1)20%
3) dns npuroroBnenus 400 r 2%-ro pacTBopa coiid, HEOOXOAUMO B3SITh COJIb MACCOM:a)
8r; 0)2r; B) 10T r)4r.
Yacts C.
CocraBbTe YpaBHEHHUS XUMHUYECKHX PpEaKIHi, C TOMOIIBID KOTOPBIX MOXKHO!
A)S+0;, —

B) SO, + H,O —

B) H,SO; + NaOH —

Macca nuHKa, pacxoayeMoro Juist moxy4eHus 12 r Bogopo/ia, mpy B3auMOJIEHCTBUH C
consiHoi kucnotou (Zn + 2HCI1 = ZnCl, +H; ) coctaBnsier:a) 65 T; 6) 130 ; B) 390 1;

r) 260 T.

8 kuacc. Xumus
Hrorosasi kommjiekcHass pa6ora

Bapuanm 1
1. IIlecTp 35IEKTPOHOB BO BHELIHEM JIEKTPOHHOM CJIO€ HAXOJATCS y aToMa

1) xnopa 2)kucimopoga 3)azora 4)anmoMuHUs

2. KoBaneHTHas nojsipHasi CBA3b 00pa3yeTcst Mex1y aTOMaMH

1)muTHs 1 Kucaoposa 2)cepbl M HaTpUsl  3)XJiopa U Bojiopoa 4)MarHus U
dropa

3. Takyro ke creneHb OKHCIeHUs, Kak U B SO, cepa HMMeeT B
coequnennu 1)K,SO4 2) H,SOs3 3) (NH4)S 4) SO,
4 KakyrwodopmynyumeeTcyabdar-uon?

DS 5 2)SO% 3) SO* 4)S*



5. Kaxkoe ypaBHeHnue coorBercTByeT peakunu coeaunerus? 1)K,COs; + 2HCI
=2KCI+ CO, +H,0

2)Fe,03 + 3H, = 2Fe + 3H,0

3)CaCO; + CO; + HO = Ca(HCOs),

4)4HNO; =4NO, + O, + 2H,0

6. Bbinenenue raza mpoMCXOOUT B pe3yibTaTe B3aUMOICHCTBUS
noros )H 1 NO5~ 2)H'u COs>  3)NH, u SO 4)NH, u CI

7. B peakmuio ¢ pa30aBICHHON CEpHOIN KUCIOTON BCTYMaeT

1) Mmenn 2) 301010 3) IUHK ~ 4) KUCJIOPOT

8. ®ynkumonanbHyto rpyniny —COOH conepxur

1)aTunoBelil ciupt 2)MeTaH 3)yKcycHas KUCIOTa 4)aleTusieH

9. Bepnbl 1M crenyromnye CyXKIEHUS O YHCTBIX BellecTBaX M cmecsx? A.
MunepanbHas BoJia SIBISIETCS YUCTHIM BEIIECTBOM.

b. JTlyxu ABISIOTCS CMECBIO BEILIECTB.

1)BepHo Tonmpko A 2) BepHO TonbkO b 3)BepHbl 00a cyxnaenus 4) o0a

CYXKJICHUSTHEBEPHBI
10. Mertamnyeckue CBOMCTBa y MarHusi BoIpaKeHbI CUIIbHEE, YeM
y1)6epumnus 2)kanus 3) kanbius  4) HaTpus

Bl. B mopsake yBenwueHHWs 4YHCIa SJCKTPOHOB BO BHEIIHEM YPOBHE
PAcIONIOKEHBIXMMUYECKHE HJIEMEHTHI CIeIYIOIUX PSI0B:

DBr—-Cl-F 2)C-Si—-Ge 3)Al-Si—-P 4)C-N-O 5)Te—Se—S

B2. Anmromunuii MOXET B3aMMOJICHCTBOBATh C pacTBopaMu l)cymbdara Kamus

2)ruipoKcuaa Kaablus

3) HuTpata aMMoHHUA 4) XJopuaa 6apust 5S)CepHON KUCIOThHI

B3. BriOepute cxembl MpeBpalleHHil, B KOTOPBIX YIJIEPOA SIBIISETCS
Boccranosurenem 1)C*— C? 2)Cc?— ™ HC"-C?  HCcioct 5)C*—

0

Cl. 3 r nutug pacTBOpWIM B U30BITKE BOJBL. Bbrumciaure o0bem raza(i),
BBIJICJIUBLIETOCS

B pe3yJIbTaTe PEaKIUHU MpH H.y.

C2. 35 r cynbdara HaTpus pactBopuiad B 50 r Bojbl. Beiuuciure mMaccoByro

noito (%)conu B IOJTy4YEHHOM PacTBOP

Bapuanm 2

1. Yucno 37eKTPOHOB BO BHEITHEM JJIEKTPOHHOM CJIO€ aroma ¢



3apsanoMm siapa +9 pagaol) 1 2) 2 3)5 4)7
2. KoBaneHTHast HETIOIAPHAS CBSA3b 00pa3yeTcs MEXy aTOMaMU

1)azora u Bogopoja 2)cepsl u kuciopoaa  3)amomunus  4) gpochopa

3. Takyro e creneHb okucieHus, kak 1 B NHiz a3zor umeer B
coenuaeHUH 1 )N,O3 2) HNO, 3) CazsN, 4) Ba(NOs3),

4. Kakyro popmyny umeer cyiabput-uon? 1) s° 2) SO5” 3)
S04~ 4) §*

5. Kakoe ypaBHEHHE COOTBETCTBYET PEAKIIMU COCAUHEHUS?

1)CO, + C=2CO

2)2H,S + 30, =250, + 2H,0

3)2HCI + Ca(OH), = CaCl, + 2H,0

4)Zn + 2HCI= ZnCl, + H,1

6. Bbienenue rasa mpoucxoAaMT B pe3yibTaTe B3aMMOJAEHCTBHS
nonoB1)Ag 1 NO3’ 2)H 1 Si0O* 4 3)NH "uNO 4)H u S*

7. B peakuuro ¢ COJISIHOM KUCIOTON

1) pTyThH 2) okcua marHust  3) cepoBopopon  4) cynbdar 6apus

8. @ynkumoHansHyto rpynny —COH conepxur

1)sTunoBeIi ciupTt 2)MetaH 3)yKCYCHBIHM anpaeruy] 4)aneTuieH

9. Bepssl n1u crexyronme CyKIE€HHUS O YHCTBIX BEHIECTBAX M cMecsax? A.
CTeKII0 SIBIISIETCSA CMECBIO BEILIECTB.

b. bpoH3a sABIs€TCS YNCTHIM BELIECTBOM.

1)BepHO TONBKO A2) BepHO ToJbkO b 3)BepHBI 00a CykaeHHs 4) o0a
CYXKICHUSTHEBEPHBI

10. Merannuyeckue CBOMCTBA y allFOMUHUS BBIPAXKEHBI CUJIbHEE, YEM Y

1) matpus  2)06apus 3) 6opa 4) kanpuus

Bl. B mnopsake yMEHbIIEHHs 4YHCIIA DJIEKTPOHOB BO BHEIIHEM YPOBHE
PacroI0KEHBIXUMUYECKHE 3JIEMEHTHI CIEAYIOLIUX PSIOB:

DDN-O-F 2)C-Si—Ge 3)Al-Mg—-Na 4)C-N-O 5)Br-Se-
As

B2. Oxcun maraust Bctymaet B peakuuio ¢ 1)okcun yriepoma(lV) 2) okcumom
KaJHs

3)cepHol KUCI0TOM 4)cynbdaT Kamus S)runpokcun HaTtpus
B3. Beibepure cxembl IpeBpalleHuii, B KOTOPBIX YTIEPOI SIBISAETCS OKUCIUTEIIEM

1)C?*— C™? 2)Cc? -’ HC"-Cc? 4 ¢t -

5)C+4 o



C1.10 r Oapus pacTBOpwIM B H30BITKE BOABL. Bbruuciaure o00beM Taza(in),
BBIACIMBHICTOCA B PE3YJIbTATC PCAKIIUU IIPHU H.Y.
C2. 105 r ¢ocdara xanus pactBopwin B 500 r Bozxbl. Beraucnure MaccoByro

no11to (%)conu B MOJIy4EeHHOM pacTBOpE.
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