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IHosicHuTEABLHAA 3AIIMCKA

Paboyas nporpamma Kypca XHMHHU JUISI OCHOBHOM IIKOJIBI pa3paboTaHa B cOOTBETCTBUU ¢ DenepaibHbIM
rOCYIapCTBEHHBIM  00pa30BaTEeIbHBIM  CTaHJAPTOM  OOIIEro  OOpa3oBaHUS,C  HMCHOJIb30BAaHHEM
COBPEMEHHOI0 OOOpYAOBaHUS LEHTPa E€CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOH HalpaBIEHHOCTU
«Touka pocra». Ha 06ase nenrpa «Touka pocra» oOecrmeunBaeTcs peanusanus 0O0pa30BaTENbHBIX
IIpOrpaMM  €CTECTBEHHO-Hay4YHOM UM  TEXHOJIOTMUECKOW HalpaBlIE€HHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TPEeOOBaHMSAMH 3aKOHOJATENILCTBA B cepe 0Opa3oBaHHS U C YU4ETOM PEKOMEHAAIMH
®enepanbHOro onepaTopa ydeOHOro npeameTa «XuMus».

Wcnonb3oBanue obopynoBanus «Touka pocta» npu peanusauuu aanHoit OII nmo3Bossiet co3narh
YCIIOBUSA:
- 717151 PaCUIUPEHUS COJIEPKaHuUs IKOJbHOTO XMMUYECKOT0 00pa30oBaHMUs;
-J17151 TIOBBIIIIEHMSI T03HABATEIbHON aKTUBHOCTH 00yUalOLUXCs B €CTECTBEHHO-HAYYHOM 001acTu;
-JJTSL Pa3BUTHS JIMYHOCTH peOEHKA B TIpoliecce 00ydeHUsT XUMHUH, €T0 CIIOCOOHOCTEH, PopMUpOBaHUS 1
YIOBJIETBOPEHUS COLIMATBHO 3HAYMMbIX HHTEPECOB U IOTPEOHOCTENH;
-117151 paboThI C OAAPEHHBIMU MIKOJIBHUKAMU, OPTAaHU3AlMH UX PA3BUTHS B Pa3IMUHBIX 001aCTAX
00pa3zoBaTebHON, TBOPUECKOU JIEATETLHOCTH.
Pabouas nporpamma peanuzyercst Ha ocHoBe YMK:

1. Pymuruc I'.E. ®enpaman &.I.Xumusa. 8 wimacc: yueOHMK Ui 0O0I1€00pa3oBaTENbHBIX

opranuzanuii. — M.: [IpocBemenue, 2021
2. Pymutuc TI'.E. ®empaman D.I.Xumusa. 9 wmacc: ydeOHMK s oOmieoOpa3oBaTeIbHBIX
opranuzanuii. — M.: [Ipocsemenue, 2021
VY4eOHnKN COOTBETCTBYIOT DeepaabHOMY rOCyIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY.
PexomenaoBansl MunucTepcTBOM nipocBenieHus Poccuiickoit denepanmm.

O0mas xapakTepucTHKA Y4eOHOro npeamMera

XUMHUSA KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PaclpOCTpaHmIIa CBOE BIIMSHUE Ha BCE
00JacTH YeJI0BEYECKOTr0 CYIIECTBOBAHUS, 3a/1ajla HOBOE BUICHHUE MUPA, CTajla HEOThEMIIEMbIM
KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbI, HEOOXOAUMBIM YCIOBHEM U3HU OOIIECTBA: 3HAHUE XUMHHU CITY)KUT
OCHOBOI1 17151 GOPMUPOBAHUSI MUPOBO33PEHUS YENIOBEKA, €T0 MPEACTABICHUI 0 MaTepruaibHOM €IMHCTBE
MHpa; BAXKHYIO POJIb UTPAIOT (pOpMHUpyeMble XUMUEH MPECTaBICHUS O B3aUMOIIPEBPALLICHUSIX SHEPTUU U
00 HBOJIIOIIMU BEIIECTB B MPUPOJE; COBPEMEHHAsI XMMHUS HAMpaBJeHa Ha PelIeHUE II100albHBIX TPoOieM
YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOH, MUIIEBOI U HKOJIOTUYECKOMN
0€30MacHOCTH, Po0IIeM 3/IpaBOOXpaHeHHsl. B yClIOBHAX BO3pacTaIOLIEr0 3HAYCHUSI XUMUU B KU3HU
oOl1ecTBa CyIIECTBEHHO MOBBICHIIACH POJIb XUMHYECKOTO 0Opa3oBaHus. B minaHe conupanusanuyu oHO
SBJISIETCS OJTHUM U3 YCTIOBUHN (POPMUPOBAHUS MHTEIUIEKTa TUYHOCTH ¥ TAPMOHUYHOTO €€ pa3BUTHUAL.
CoBpeMEeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUS HEOOXOAUMBI 17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO y4acCTBOBATh B MHOTO0Opa3HO
KU3HU OOIIIeCTBa, /U1 OCO3HAHUS BaKHOCTU Pa3yMHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U 3I0POBBIO
OPYTUX, K OKpYKarouiel TpupogHOM cpelie, Al TpaMOTHOTO OBEACHUS MPU UCTIOIb30BAHUH PA3IMYHBIX
MaTepHUaIoB M XMMHYECKHUX BEIIECTB B MOBCEIHEBHOM XU3HU XUMHUYECKOE 00pa30BaHNE B OCHOBHOM
IIKOJIE SIBNIsIeTCSl 6a30BBIM 1O OTHOIIECHHUIO K CHCTEME 00IIero XMMHUYECKOTo oOpa3oBanus. [loatomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peann3yeT MpUCyIre o0IieMy XUMUYECKOMY 00pa30BaHUIO
KITFOYEBBIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT TOCYAapCTBEHHBIE, OOIIIECTBEHHBIE M MHIUBUIYAIbHBIE
MOTPEOHOCTH. DTHM ONIPEIENSIETCS CYITHOCTh 001l cTpaTerun 00yueHus, BOCIIUTAHUS U PA3BUTHS
oOydaronuxcs CpeiCTBaMU YUeOHOTO MpeaMeTa «XUMHUSD.
N3yuenue npeamera:



1) ctocoOcTBYET OPMUPOBAHNIO €CTECTBEHHOHAYYHOUW KApTUHBI MUPA, TOCTHKEHUIO O0IICH 1
(YHKIIMOHATLHOW IPAMOTHOCTH, 1a€T BO3MOXKHOCTH ISl CAMOPA3BUTHS TUIHOCTH.
2) BHOCHUT BKJIaJl B (DOPMHUPOBAHKE MBIIUICHHS U TBOPUYECKUX CITOCOOHOCTEH TIOIPOCTKOB, HABBIKOB HX
CaMOCTOSITEIBHON Y4eOHOU eATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIICI0BATEIbCKIX YMEHUH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOW KU3HU, TaK U B MTPO(HECCHOHATLHON NEATEIILHOCTH; 3) 3HAKOMHUT CO
CHeM(PUKON HAYIHOTO MBIIUICHHS, 3aKJIaBIBACT OCHOBBI [IEJIOCTHOTO B3TJIsAa HA IUHCTBO MTPUPOJIBI U
YeIIOBEKA, SBISICTCS OTBETCTBEHHBIM ATAIIOM B (DOPMUPOBAHUN €CTECTBCHHO-HAYYHOU I'PAMOTHOCTH
MOJAPOCTKOB; 4) CIOCOOCTBYET (POPMHUPOBAHHUIO IICHHOCTHOTO OTHOIIICHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHME MOPOCTKOB

HaspanHble HampaBiIeHUS B 00YICHUH XHMHH 00CCIICUNBAIOTCS CIICITUPUKON COTCpKAHMUS
MpeaAMETa, KOTOPBIH SIBISETCS MeJaroruyecky aganTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKH XHMMUU Ha
onpeneneéHHoOM dTare €€ pa3BuTHs. Kypc XMMUH OCHOBHOM IIKOJII OPUEHTHUPOBAH HA OCBOEHHUE
00yJarOIIMMHUCS OCHOB HEOPTAaHUYECKON XUMHUH M HEKOTOPBIX TIOHATHI U CBEJACHUHN 00 OT/IETbHBIX
00bekTax oprannueckoir xumMuu. CTpyKTypa cojiepKaHus mpeaMeTa copMUpoBaHa Ha OCHOBE
CHUCTEMHOTO MOAX0/a K ero n3ydeHuto. CoziepkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MIOHATHIA O XUMHYECKOM
AJIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUM O XUMHUECKOU peakiuu. O0e 3TH CUCTEMBI CTPYKTYpPHO
OpraHWU30BaHbI M0 MPUHIIUITY TTOCJIEIOBATEILHOTO PA3BUTHS 3HAHUN Ha OCHOBE TEOPETHUECKUX
MPEACTABJICHUI Pa3HOTO YPOBHS: aTOMHO-MOJICKYJISIPHOTO yYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUA,
ypoBHs niepuoandeckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMHH, YIEHHUS O CTPOCHUH
aToMa M XUMHYECKOU CBSI3U, TIPEACTABICHHH 00 dJIEKTPOTUTHIECCKON TUCCOIMAIIMN BEIIECTB B
pactBopax. TeopeTnueckue 3HaHUS PAaCCMATPUBAIOTCS HA OCHOBE AMIUPHUYECKH TOJYUCHHBIX U
OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHLHO OT OJTHOTO YPOBHS K JPYTOMY, BBITIOJHSIS
(GbyHKIIUHA 0OBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOKHOCTEH MPAKTHIECKOTO
MIPUMEHEHUSI U TIOJyYEHHUS N3y4aeMbIX BellecTB Takas opraHu3alus CoaepaHus Kypca crocoocTByeT
MPEJICTABICHUIO XUMUYECKOW COCTABJISIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOUN MPUPO/IBI.
Tem cambIM oOecrieunBaeTcsi BO3MOKHOCTD JUIsl POPMUPOBAHUS Y 00y4JaIOLIUXCs HEHHOCTHOTO
OTHOILIEHHUS K HAYYHOMY 3HaHUIO U METOJaM MO3HaHUs B HayKe. Ba)XHO Takke 3aMETUTh, YTO OCBOCHHE
COJIepXkKaHus Kypca MPOUCXONUT € IPUBJICYCHUEM 3HAHUI U3 paHEe U3YYEHHBIX KypcoB: «OKpyXkaro Ui
Mup», «buosorust. 5—7 kinacce» U «Pu3MKa. 7 KI1accy.

Jlannast oOpazoBatenbHasl mporpaMma 00ecreyrBaeT YCBOCHHE YYalllMMUCS BaXKHEHIITNX
XMUMHUYECKUX 3aKOHOB, TEOPUN U MOHATUH; GOPMUPYET MPEACTABICHUE O POIH XUMHUHU B OKPYXKAIOIIEM
MHUpE U )KU3HU YesoBeka . [Ipu 3ToM OCHOBHOE BHUMaHUE YAEISETCS CYIIHOCTH XUMUYECKUX PEAKLIMI 1
METOJiaM UX OCyIIeCTBIECHUs . OJTHUM U3 OCHOBHBIX TPUHLHUIIOB TOCTPOEHHUS IPOTPaMMBbI SIBISETCS
MPUHLHUII JOCTYIHOCTH . DKCIIEPUMEHTAJIbHBIE IAHHBIE, [IOJYYEHHBIE YYaIllUMUCS [IPU BBIIIOJIHEHUH
KOJIMYECTBEHHBIX OIBITOB, O3BOJIAIOT YYAIIUMCSl CAMOCTOSITENIBHO J€NIATh BbIBO/IbI, BBISIBISAThH
3aKOHOMEepHOCTH . [10/1X0/1b1, 3a7105KEHHBIE B COJIEpPIKaHUEe TPOTPaMMBI Kypca, CO37at0T HEOOX0AUMBbIe
yCIOBUS JJI CHCTEMHOTO YCBOGHUS YUAIllUMUCSA OCHOB HayKH, /Ul 00eCTIeYeHHs pa3BUBAIOIIETO U
BOCITUTHIBAIOIIETO BO3JCHCTBUS 00yUeHHs Ha TUYHOCTH ydatierocs . @opmupyembie 3HAHUS JT0JKHBI
CTaTh OCHOBOW CHUCTEMBI YOKICHUI IKOJIbHUKA, LIEHTPAIBHBIM SIIPOM €r0 HAyYHOTO MUPOBO33PEHUS .

esan n 0oco0eHHOCTH U3yYeHHS Y4eOHOr0 mpeaMeTa

K HanpaBieHnIo NepBOCTENEHHON 3HAUMMOCTH MIPU pean3alii 00pa3oBaTeNbHbIX (QyHKINN
npeaMeTa «XuMUs» TPAAULUOHHO OTHOCAT (POpMUpPOBaHKE 3HAHUI OCHOB XUMHUECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUYECKOH IEATEIbHOCTH YeJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOH KYJIbTYphI. 3ajaua peMeTa COCTOUT B (GOPMUPOBAHUU CUCTEMBI XUMUYECKUX
3HaHUN — BOXHEUIINX (PAKTOB, MOHATUH, 3AKOHOB M TEOPETUYECKUX MOJIOKEHUH, JOCTYIHBIX
0000111eHN T MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HaAyKH, 3HAHUH O HAyYHBIX METO/1aX U3YUCHHS
BEIIECTB M XUMHUECKUX PEaKIuii, a Takke B GOPMUPOBAHUU U PA3BUTUU YMEHHUI U CIIOCOOOB
JeATeIbHOCTH, CBA3aHHBIX C TNIAHUPOBAHUEM, HAOIIOIEHUEM U MTPOBEICHUEM XMMUYECKOTO
HKCTIIEPUMEHTA, COOIIOIEHUEM NTPaBMII 0€30IaCHOTO 0OpaIeHHsI ¢ BEIIeCTBAMU B TOBCEAHEBHOM XKU3HHU.
Hapsiny ¢ aTum 1ienn n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI ¢ Y4ETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN



MPU3HAETCS HANIPABICHHOCTh O0YYEHHS HA PAa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (POPMHUPOBAHUE €&
MHTEIUIeKTa U 0011ei KynbTypbl. OOydeHrne yMEHHIO YUUTHCS U POJIOJIKATh CBOE 00pa3oBaHue
CaMOCTOSITEIIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMIA yd4eOHBIX MPEIMETOB.

B cBs13u ¢ 3TUM IpU M3y4EHUU IPEeIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIEE 3HAUCHHE
npuoOpeny Takue e, KaK:

* (hopMupoOBaHUE UHTEIUICKTYAILHO PA3BUTON JIMYHOCTH, TOTOBOM K CAMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IIPHHATHIO PEHICHUH, CIOCOOHOM aaanTHPOBAThCS K OBICTPO
MEHSIOIIHAMCS YCIIOBUSIM JKU3HU;

* HAIPaBJICHHOCTH OOYYCHHUSI HA CHCTEMATUYECKOE MPHOOIIEHHE YUAIIUXCS K CAMOCTOSITEIbHOM
MO3HABATEIBHOH JIEATETLHOCTH, HAYIHBIM METOaM MO3HAHUSA, (POPMHUPYIOIIMM MOTHBAILIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

* o0ecrneyeHue yciaoBui, COCOOCTBYIONIUX MPUOOPETEHUIO OOYUAIOIIIMMUCS OTIBITA
pa3zHoo0pa3HOM NesITeNbHOCTH, TO3HAHUS U CAMOTIO3HAHMUSI, KITIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUAOB JESTEIBHOCTH;

* (popmupoBaHuEe yMEHUI OOBSICHITH U OLICHUBATh SBJICHUS OKPY)KAOIIEr0 MUpa Ha OCHOBaHUU
3HAaHUH U OTBITA, TIOTYYCHHBIX IPY U3YYECHUH XUMUH;

* (popmupoBanue y oOydyaronmxcs ryMaHuCTHYECKUX OTHOIIEHUH, TOHUMAaHUsl IEHHOCTU
XUMUYECKUX 3HAHHUU JIJIs1 BBIPAOOTKH SKOJOTUUECKHU 11e7IeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
JeSITEeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON Cpeibl;

* pa3BUTHE MOTHUBAIIMH K 00Y4YEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO Ha
OCHOBE YCBOEHUS OOIIeUeI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Npoduiis u
HaIpPaBJIEHHOCTH JAJIbHEUIIETO 00ydYeHHUSI.

Mecto yueOHOro npeamMera « XuMHs» B y4eOHOM IIaHe

B cucreme o0miero obpazoBanus «XuMus» Mpu3HaHa 003aTEIHHBIM YU€OHBIM MTPEAMETOM, KOTOPBIN
BXOJIUT B COCTaB MpeaMeTHoN obmactu «EcTecTBeHHO-HAayUHbIE IPEAMETh. YUeOHBIM IIJIaHOM Ha €€
n3ydeHue oTBeAeHo 136 yueOHBIX YacOB — 10 2 4 B HEACNIO B 8 1 9 Ki1accaX COOTBETCTBEHHO.
3HauUUTENbHOE MECTO B COJEP)KaHUU Kypca OTBOAMUTCA XUMHYECKOMY 3KcrepuMeHTy. OH OTKphIBaeT

BO3MOXHOCTh (DOPMUPOBATH y YUAIIUXCS CHEIUATbHbBIE PEMETHBIC YMEHHUS:

— paboTaTh C BellleCTBAMU;

— BBITIOJIHATH POCTHIE XUMUYECKHE OIBITHI;

— YUUT HIKOJILHUKOB 0€30MaCHOMY M SKOJOIMYECKH T'PaMOTHOMY OOpallleHHIO C BEIIeCTBAMH B
OBITY U Ha IPOU3BOJICTBE.

Conep:xanue 00pa3oBaHus MO rogamM 00y4eHUs
(mpakTHUyecKas 4acTh y4eOHOTO CO/IepPKaHUs MTpeIMeTa YCUIIeHa MaTepUaIbHO-TEXHUUECKON 06a30ii
uentpa «Touka pocta» / gerckoro TexHomnapka «KBaHTopruym», HCIOIB3yEMOTO Ui pean3alun
00pa3oBaTeNIbHBIX IPOrPaMM B paMKax MPernoJaBaHusi XUMUH )

8 KJIACC
Beeoenue
IlepBoHaYaJIbHBIC XMMUYECKHE TOHSATHSA
[Ipeamer xumuu. Posib XMMUM B )KU3HU YEJIOBEKa. XMMUS B CUCTEME HayK. Tena u
BemlecTBa. Gu3nyeckue CBONCTBA BEIIECTB. ArperarHoe CoCTosiHue BemecT. [lonsTue
0 METO0/IaX MO3HaHUA B XUMHH. YucThie BenecTBa U cMecu. CocoObl pa3ieneHus
CMeceH.
ATOMBI 1 MOJIEKYJIBl. XUMHUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U cnoKHbBIE BEUIECTBA. ATOMHO-MOJIEKYIISIPHOE YUECHHE.
Xumnueckasi popmyna. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
IOCTOSTHCTBA cocTaBa BenlecTB. OTHOCHTENIbHAs aToMHasA Macca. OTHOCUTEIbHAS
MoOJIeKyJIsipHas Macca. MaccoBast 107151 XUMHUYECKOTO 3JIEMEHTA B COCIUHEHUU.
KonunuecTto BeniectBa. Mosb. MosisipHas Macca. B3auMocBs3b KoaMuecTBa, Macchl



Y YHCIIa CTPYKTYPHBIX €IUHUI] BeliecTBa. Pacyérel o hopMynamM XUMHUECKUX
COCIMHECHUM.
®u3nyecKUe U XMMUUECKUE sIBJIEHUS. XUMHUUYECKasl Peaklys U €€ IpU3HaKu. 3aKOH
COXPaHEHHUS MACChI BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kitaccuukammss XUMHUYIeCKIX
peakuuii (CoeAMHEHMs, Pa3JIOKEHHs, 3aMeIIeHuUs, 0OMeHa).
Xumuueckuii 9KCnepumeHm:
3HaKOMCTBO C XMMHYECKOU TOCYIOH, MpaBmiiaMu paboThI B TAOOpaTOpHH U
npuémMamu oOpalieHus ¢ 1abopaTOpHbIM 000PYI0BAHUEM, U3YUEHUE U OITUCAHUE
(bu3nIecKuX CBOMCTB 00pa3Ii0B HEOPraHMUECKUX BEIECTB, HAOMIOACHNE (PH3UIECKUX
(ny1aBneHUE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHAECHCAUs
BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH, TPOKATHMBAHUE METHOM MPOBOJIOKH,
B3aUMO/ICHCTBUE MeJIa C KUCJIOTOMN) SIBJIEHUHN, HAOII0I€HNE U OTMCAaHUE PU3HAKOB
MPOTEKAHUS XMMHUYECKUX peakiuil (pa3yioskeHue caxapa, B3auMOJIeiCTBHE CEpHOI
KHCJIOTHI C XJIOpUJIOM Oapusl, pazioxenue ruapokcuaa meau (1) npu HarpeBanuu,
B3auMO/IEHCTBUE Kese3a ¢ pacTBopoM conu Meau (1)

Ba:kHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BelleCTB
Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — 3ieMeHT ¥ IPoCTOe BEIIECTBO.
Haxosxnenue kucnopoaa B npupoje, Gu3n4ecKue 1 XMMHIECKHE CBOMCTBA (peakIuu
ropenusi). Okcupel. [Ipumenenne kuciaopoaa. CrocoObl MOTyYeHHs KUCIOpoaa
B 1abopaTtopuu U IpomblluieHHOCTH. KpyroBopot kuciopona B mpupoe. O30H —
AIJIOTPOTHAS MOAU(PUKAINS KUCIOPOIa.
TennoBoit 3 PexT XUMUIECKOU peaKkIuu, TEPMOXUMUYECKAE YPABHEHUS, IK30 U SHIOTCPMUUECKHE
peakuuu. TormBo: yroyib U MeTaH. 3arpsi3HEHUE BO3/1yXa,
yYCHJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOS.
Bonopon — anemenT u npocroe BemectBo. Haxoxaenue Bogopoaa B IpUpoAe,
¢buznyeckre U XuMUYecKre CBOWCTBA, IPUMEHEHUE, CIIOCO0BI mosrydeHusi. Kuciorsl u
COJIH.
Monsipablii 00bEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.
®dusnyeckue cBoicTBa BoJbl. Bona kak pactBopurens. PactBopsl. HackienHbie n
HEHACBIIIEHHbIE paCTBOPBL. PacTBOPUMOCTH BElIECTB B BOJie. MaccoBas 10Jisl BELeCcTBa
B pacTBOpe. XUMUYECKUE CBOMCTBA BOJbl. OCHOBaHMs. PoJib pacTBOPOB B NpUpoOie U
B JKM3HU yenoBeka. KpyroBopoT Boibl B ipupoe. 3arpsa3HeHne NpupoaHbix Bod. OxpaHa
Y OYHMCTKA IPUPOJHBIX BOJ.
Knaccudukanus nHeopranmueckux coequnenuii. Oxcuapl. Knaccudukarus
OKCHJIOB: COJICOOpa3yroIIre (OCHOBHBIE, KHCIOTHBIE, aM(OTEPHBIE) U
HecoJieoOpa3zyromue. Homenknarypa okcuaoB. @usndeckre U XMMHYECKHUe CBOICTBA
okcuJ10B. IlosryueHne okcuaoB.
OcnoBanus. Knaccudukaius ocCHOBaHUMN: METOYN U HEPACTBOPUMbBIE OCHOBAHHUSL.
Homenknarypa ocHoBanuil. @u3nuecKkue 1 XUMUYECKHE CBOMCTBA OCHOBaHUH.
[Tonyyenue ocHOBaHUI.
Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usudeckue u
XUMHUUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTamuioB H.H. bekerosa. [Tonyuenue
KHCJIOT.
Comu. Homenknatypa cosieid. @u3nueckre 1 XMMHUYECKHE CBOMCTBA COJIEH.
[Tomyuenue conen.
I'eneTnueckas cBsI3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUMN.
Xumuyeckuu dsxcnepumenm:
KaueCTBEHHOE OIPEIEIICHUE COAEPKAHUA KUCIOPOAA B BO3/1yX€E, MOJIYYECHHUE,
coOupanue, pacrio3HaBaHNe U U3y4eHHE CBOMCTB KUCIOpO/ia, HAOII0AeHNE
B3aMMO/ICICTBHUS BEILIECTB C KMUCIOPOJIOM U YCIOBHUSI BOSHUKHOBEHHUS U MPEKPaLICHUs
ropeHus (1mosxkapa), 03HaKOMJICHHE ¢ 00pa3IlaMy OKCHIOB U OTMCAHUE X CBOICTB,
MoJIyueHue, coOOMpaHue, pacro3HaBaHUE M U3y4YeHHE CBOMCTB BOI0poa (TopeHue),



B3auMoO/IeiicTBUE BOJIOpoaa ¢ okcuioM Meau (1) (Bo3mMokHO Mcnolib30BaHuE

BHJIEOMATEPUAJIOB), HaOJII0IeHHuE 00pa310B BELIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE

0COOEHHOCTEH pacTBOPEHUS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO, TPUTOTOBIICHHE

pacTBOPOB C ONPENETEHHON MAaCCOBOM JOJIEW pACTBOPEHHOTO BELIECTBA, B3AUMOACHCTBHE

BOJIbI C ME€TAJJIaMU (HATPUEM U KaJIbLIeM) (BO3MOKHO MCIOJIb30BAHUE

BUJIEOMATEPHUAJIOB), UCCIIEI0BaHUE 00pa31l0B HEOPraHUUECKUX BEILECTB Pa3IMUHbIX
IHepuonnuecknii 3axon u [lepuoanyeckas cucreMa XMuMHYECKHX 3JIeMEHTOB

.. MenneneeBa. CTpoenue arToMoB. XUMHYECKas CBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

[lepBpie MONBITKY KJIACCU(PUKALUU XUMUYECKUX 1eMEHTOB. [loHsATHE O TpynIax

CXOJHBIX IEMEHTOB (ILIE€JI0OYHbIE U IE€JI0YHO3EMENbHBIE METAILIIbl, TAJIOTE€Hbl, UHEPTHBIE

rasbl). DJIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEpHbIE OKCU/IBI U THIPOKCUIBIL.

[Tepnoanueckuit 3akoH. [lepnoanueckas cucTemMa XUMHYECKUX dJIEMEHTOB

J.1. Menneneesa. KopoTkonepuoanas v JyinHHOTIEpHOaHast hopMel [leproanyeckoit

cucTeMbl XuMu4deckux aemenToB .M. Menneneesa. Ilepuoasl u rpynmbl. @u3nyeckuii

CMBICT TIOPSAKOBOIO HOMEpPAa, HOMEPOB MEPHOJia U IPYIIIIHI AJIEMEHTA.

Crpoenune atoMoB. CoctaB aToMHBIX siziep. M3oTomnbl. Dnekrponsl. CTpoeHue

AIIEKTPOHHBIX 000JI0UeK aTOMOB NepBbIX 20 XUMHUUEcKuX 31eMeHToB [leproauueckoit

cuctemsl J[.11. MenaeneeBa. XapakTepUCTHKAa XMMHUYECKOTO AJIEMEHTA 10 €ro

noJsoxxenuto B [lepuonnueckoit cucreme .M. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS paJnyca aTOMOB XUMUYECKHX AJIEMEHTOB,

METAJNTNYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIMIaM U Meproam.

3nauenue [lepuognyeckoro 3akoHa u [lepuoauyeckoil CHCTEMbBI XUHMUYECKUX

AJIEMEHTOB ISl pa3BUTHUS HAyKH U nipakTuku. [[.1. MeHneneeB — yu€HbIA U TpaKJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (moJisipHasi U HEMOJISPHASI) CBSI3b.

DIEeKTPOOTPULIATEIEHOCTh XUMUYECKUX 371€MEHTOB. MlOHHAas CBA3b

Crenenp okucnenus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponecchl

OKHCJICHUS U BOCCTAHOBJIEHUSA. OKHUCINTENN U BOCCTAHOBUTEIIN.

Xumuyeckuu sKcnepumenm:

U3y4eHre 00pa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMO/ICIICTBHE

TUAPOKCH/IA IMHKA C paCTBOPAMH KHCJIOT U LIEJI0YEH, TPOBEICHNUE OIIBITOB,

WUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX peakuuil (ropeHue,

peaKuu pas3ioKeHHs], COeTUHEHUS).

Mesicnpedmemuule ces3u

Peanuzanus mexnpeaMeTHbIX CBA3EH NPU U3yYEHUN XUMUU B 8 Kiacce

OCYILIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MMOHATUH, TaK

Y MOHATUH, ABIIAIOIIUXCS CUCTEMHBIMU JUISl OTJENBHBIX IPEAMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OO1ue ecTecTBeHHOHAYYHbIE TIOHITHS: HAyYHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,

aHallu3, CUHTE3, KJIaccu(uKaIys, nepuoJu4HOCTh, HAOIIOIEHUE, SKCTIEPUMEHT,

MO/JIEIMPOBAHUE, U3MEPEHUE, MOJECIIb, SIBIICHHE.

®u3uka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIHI,

PalmOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUH 3aps]l, BEIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE

BEIIECTBA, a3, GU3NUECKUE BETUUNHBI, €TUHHUIIBI H3MEPEHHUS,

KOCMOC, IIJIaHETHI, 3B€3/1b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalIbl, TOPHbIE TOPO/IbI, MTOJIE3HbIE

HCKOIIaEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO B XUMHYeCKas peaKkmus
Hepno;mqecm/lﬁ 3aKOH. HCpI/IOIlI/ILICCKaSI CUCTEMA XUMHUYCCKUX 3JICMCHTOB



J.W. MengneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KU, KATbIU U UX COCIUHEHUN

B COOTBETCTBUH C MOJIOKEHUEM IEMEHTOB B [leproinueckoit cucteMe U CTpOSHUEM UX
aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMUYECKON CBSA3H. THUIBI KPUCTAIIIMUECKUX PEHIETOK,
3aBMCHUMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAIUTMYECKON PEMIETKU U BUIA
XUMHUYECKOM CBSI3H.

Krnaccudukarus 1 HOMEHKIIATypa HEOPraHWISCKUX BEIICCTB. XUMUYCCKUE

CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMUYHBIM KJlaccaM HEOPraHWYECKUX COCIMHEHUM,
TE€HETUYECKas CBSI3b HEOPTaHUUECKUX BEIIECTB.

Krnaccudukarus XAMHYECKUX PEaKIUi 10 Pa3IuIHbIM MPU3HAKAM

(TI0 YKCITy M COCTaBY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEIIOBOMY 3P dekTy,

110 U3MEHEHUIO CTENEeHEN OKUCIICHUSI XUMUYECKUX JIEMEHTOB, TT0 0OPaTUMOCTH,

M0 YYaCTHIO KaTaJIu3aTopa). DK30- U SHIOTEPMUUECKUE PEAKIINN, TEPMOXUMHUUECKHIE
ypaBHEHUS.

[TonsiTie o ckopocTu xumuueckoi peakuuu. [lonsitue 00 oOpaTuMbIX U

HEOOpPAaTUMBIX XUMHUUECKHX peakiusiX. [IoHATHE O TOMOTEHHBIX U TeTEPOTEeHHBIX
peaknusx. [lonsarue o karanuze. [loHATHE 0 XUMHUECKOM PaBHOBECHH.

®DakTOPHI, BIUAIONINE HA CKOPOCTh XUMHUECKOW PEAKIIUU U TTOJI0KEHUE XUMHUIECKOTO
paBHOBECHS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH, dJICKTPOHHBIN OaTanc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUE YpaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHBIX PEAKIIMHA C UCTIOIB30BAHUEM METO/1a AIEKTPOHHOTO OaaHca.
Teopust 3EKTPOTUTHYECKON AUCCOIUALINU. DJIEKTPOIUTHI U HE SIEKTPOIIUTHI.
Karnonsl, aHnonsl. MexaHu3M JUCCOIMALMY BELIECTB C Pa3IUYHBIMUA BUIAMU
XxuMHuueckoi cBszu. CreneHs aucconranuu. CUiabHbIE U Cla0ble JIEKTPOIUTHI.
Peakiiun nonHOTO 0OMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMii HOHHOTO OOMEHa,

MOJIHBIE U COKpAIIEHHBbIE HOHHBIE YpaBHEHUs peakiuii. CBOKWCTBA KUCIOT, OCHOBAHUHN U
COJICH B CBETE MPEJICTABICHUN 00 JIEKTPOJIUTUUECKON Tuccoranii. KadecTBeHHbIe
peakuuu Ha MOHBL. [loHATHE O TMApPOIH3E COJIEN.

Xumuueckuti skcnepumenm:

03HAaKOMIIEHHUE C MOJAEIISAIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX

BEIIECTB — METAJJIOB U HEMETAIJIOB (rpaduTa U anmasa), CJI0KHBIX BEIIEeCTB (XJIopuaa
HATpUsl), UCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTU XUMHUUYECKOM peakluu OT BO3ACHCTBUS
pa3nuyYHbIX (PAaKTOPOB, UCCIIEOBAHKE IEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB,
rpolecca AUCCOIMAINU KUCIIOT, IIeJoueil U coseld (BO3MOKHO HCTIOIb30BaHUE BUIEO
MaTepHasoB), IPOBEJICHHUE OMBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKU IPOTEKAHUS PEAKIIHIA
HOHHOTO oOMeHa (00pa3oBaHue Ocajka, BbIICICHHE ra3a, 00pa3oBaHUe BOJIbI), OTIBITOB,
WUTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX Peakiuil (ropeHue,
peaKuu pas3ioKeHUsl, COeTUHEHUS ), PACIIO3HABAHNE HEOPTAHUYECKUX BEIECTB

C IOMOILBIO KAYECTBEHHBIX PEAKLIUM Ha UOHBI, PEIIEHUE IKCIIEPUMEHTAIbHBIX 33]1a4.
HeMmeTasibl M UX COeIUHEHUS

OO1mas xapakTepucTuka ranoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe
ctenieHu okucienus. CTpoeHne U Gu3ndeckre CBOWCTBA MPOCTHIX BEIIECTB — I'aJIOTEHOB.
XUMUYECKUE CBOMCTBA HA IpUMepe XJIopa (B3aUMOJCHCTBHE C METaIlJIaMH,
HEMeTaJlJIaMH, 1enodamu). XyopoBoaopoAd. ComsHast KUCIOTa, XUMUYECKHE CBOWCTBA,
MoJy4eHue, npuMeHeHue. JleiicTBue Xjaopa u XJIOpOBOJIOPOJa Ha OPraHU3M YeJIOBEKa.
Baxneiiire XJ10publ U UX HAXO0XKACHUE B IPUPO/IE.

O6mas xapaktepuctuka aneMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne U (U3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPO/Ia U Cephbl. AJUTOTPOTHBIE MOTU(PUKAIIUN KUCIOPOIa U CEPBL.
Xumuueckue cBoicTBa cepbl. CepoBOAOPOI, CTpOEHUE, PUINIECKUE U XUMUYECKHE



cBoiicTBa. OKCHJIBI Cepbl KAaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa,
¢du3nveckrne 1 XMMHYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS KJIacca KUCIOT U
cneunpuyeckre). XuMHUECKUE PEaKIIiH, JIeKAaIie B OCHOBE MPOMBIIIIEHHOTO CIIoco0a
MOJTy4eHUs! cepHOU KUCIOTHI. [Ipumenenne cepruoit kucnotsl. Conu CepHON KUCIOTHI,
KaueCTBEHHAs peakius Ha Cynbdar-uoH. HaxoxkaeHue cepbl U €€ COeTMHeHUIA

B IIpUPOJE. XUMUUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpe/ibl COETUHEHUSIMU CEPbI
(KUCIOTHBIE JOXKIM, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPALLEHUS.
OOmast xapakTepucTrKa 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS. A30T, paclipoCTpaHeHUE B IPUpPOIe, PU3HUECKUE U
XxuMHueckue cBoictBa. KpyroBopotT asora B mpuposie. AMMHaK, ero pusndeckue u
XMMHMYECKHE CBOMCTBA, MOJIydeHUEe U puMeHeHue. Coau aMMOHUS, UX PU3NYECKUE

1 XUMHUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiusi Ha MOHBI aMMOHHUSI.
A30THas KUCIOTA, €€ MmoJiyuyeHue, pu3ndeckre U XMMHUYECKre CBOICTBa (001ue Kak
MIpe/ICTaBUTEINS Kilacca KUCIIOT U crienrduueckue). Vicnonb30BaHne HUTPATOB U coJIel
aMMOHMSI B KaU€CTBE MUHEPAIbHBIX Y100peHui. XUMHUECKoe 3arps3HeHne
OKpY’Karolllel cpeibl COEAMHEHNUSIMHU a30Ta (KUCIOTHBIE JI0%K]IU, 3arpsI3HEHNE BO3/yXa,
o4BbI ¥ BOJ0EMOB). Docdop, aoTpornHbeie Moaudukanuu Gocdopa, puznueckue u
xumudeckue cBoiictBa. Oxcup docdopa (V) u dochopHas kucnora, hpusndecKkue

Y XUMUYECKHEe CBOMCTBA, moydeHue. Mcnonp3oBanue pocdaroB B kauecTBe
MUHEPaAJIbHBIX YIOOpEHUH.

O6mas xapaktepuctuka aneMeHToB [VA-rpynnel. Oco0eHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEeHH OKUCIICHU. YTIIEpO/, aJUIOTPOIHbIE MOIU(UKALIUH,
pacnpocTpaHeHue B Ipupoje, PU3nUeckue U XMMHUYECKUE CBOICTBA. AZCOPOLIUS.
KpyrosopoT yraepozaa B npupoze. Okcuipl yriepoaa, ux Gpu3nueckue u XuMUYECKue
CBOICTBa, IeMCTBHIE HA KUBBIE OPraHU3MBI, IOJyYeHHE U TPUMEHEHHE. DKOJIOTHUeCKre
poOJIeMBbl, CBsI3aHHBIE ¢ OKcHaoM yriiepoaa (IV), rumoresa rimo6anbHOTO MOTETICHUS
KJINMaTa, MapHUKOBBINA A3 (PeKT. YToapHas KUCIOTA U €€ COJU, NX (PU3UIECKUe U
XMUMHYECKHE CBOMCTBA, MOJyueHue U npumeHeHue. KauectBenHas peakuus Ha KapOOHAT UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUAX

yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH, 3TaHOJI, TJIUIEPUH, YKCYCHAs KHCIIOTA).
[IpupoaHble HCTOYHUKH YTIIEBOAOPOJIOB (yroJib, IPUPOIHBINA ra3, HEPTh), IPOAYKTHI UX
nepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBINUICHHOCTH. [ToHATHE 0O OMOTIOTHYECKH
Ba)KHBIX BEIIECTBAX: )KHpaX, OeNKax, YIJIeBOAaX — U UX POJIU B )KU3HH YEIOBEKA.
MartepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUH.

Kpemuuii, ero ¢usndeckre 1 XMMHYECKHE CBOICTBA, MOTyUYE€HUE U IIPUMEHEHHE.
Coenunenus kpemHuus B npupoje. OOmiue npeacrasieHus 06 okcuae kpemuus (IV) u
KpeMHUeBoi kucnote. CHUIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B IPOMBIIILIICHHOCTH.
Bakneiimre cTpouTeNbHbIE MAaTEPUAIIBI: KEPAMUKA, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobnemMbl 6€30MacHOTO UCTIOIB30BAaHUS CTPOUTENBHBIX MATEPUAIOB

B [IOBCEJJHEBHOM JKU3HHU.

Xumuueckutl S9KCnepumeHm:

u3yueHre 00pa3ioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTBI,
MIPOBE/ICHUE KAUeCTBEHHBIX PEeaKUil Ha XJIOPH]I HOHBI U HAOIIOJJIEeHHE IPU3HAKOB MX
MIPOTEKaHMsI, OTIBITHI, OTpaXkarolne GU3NIEeCKUe U XMMHUYECKHE CBOMCTBA rajlor€HOB U
UX COETMHEHUH (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB), O3HAKOMJIEHHE

¢ oOpasuamu XJIOpUA0B (raJIoTeHUI0B), 03HAKOMIIEHHE ¢ 00pa3liaMu cepbl U €€
COEIMHEHUSMH (BO3MOXHO HCIIOJIb30BaHHE BUEOMATEPHUAIOB), HAOIIOAEHUE Mpoliecca
oOyrnuBaHUs caxapa Mo AeWCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIOTHI, U3y4eHUE
XMMUYECKUX CBOUCTB pa30aBlieHHOH CEpHOM KHCIOTHI, MPOBEIEHHE KaYeCTBEHHON
peaknuu Ha cyab(paT-uoH U HaOIroIeHHe MpU3HaKa e€ MPOTEeKaH!sl, 03HAKOMJICHHE



¢ u3MuecKUMH CBOICTBaMU a30Ta, pocdopa u UX COeAMHEHUH (BO3MOKHO
MCTOJIb30BAHUE BHICOMATEPUAIIOB), 00pa3iiaMu a30THBIX U (ocHOPHBIX ynoOpeHUH,
MoJIyueHue, COOMpaHue, pacro3HaBaHUE W U3YYCHHUE CBOMCTB aMMHAaKa, MMPOBEICHUE
KaueCTBEHHBIX PEaKlUii Ha MIOH aMMOHHUS U (pocdaT-uoH U U3yICHHE MPU3HAKOB UX
IIPOTEKAHHUs, B3aUMOACHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO MCIOJIB30BAHUE BUACOMATEPUATIOB), U3yUECHUE MOCIICH KPUCTAITNIECKUX
peméTok anMasa, rpadura, pymiepeHa, 03HaKOMIICHUE C TIPOLIECCOM aCOPOITHU
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM MPOTUBOTa3a,
MoJIy4eHue, coOupanue, pacro3HaBaHUe U U3YYEHUE CBOMCTB YIJICKUCIIOTO Ta3a,
MPOBEJCHNE KAYECTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE
MIPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHHE C MPOIYKIIMEH CUITUKATHOU
MIPOMBIIIJICHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «Baxueimue
HEMETAJIJIbl U UX COCTMHECHUSI.

MeTa/uIbl M UX COEIMHEHUS

OO6mast XxapakTepUCTHKAa XUMUUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
nosoxeHus B [lepuoauueckoit cucreme xumuueckux auieMeHToB .M. MenneneeBa u
cTpoenust atToMoB. CTpoeHHe METaUIOB. MeTallmndeckast CBsi3b U METAJTNYECKast
KpUCTAJUIMYECKas PeMIETKA. DIEKTPOXUMHUUECKHN psAJl HAIPSKEHUN METaJIOB.
dusndeckue 1 XMMUIECKHE CBOMCTBA MeTaioB. O0IIHe CrIocOObI MOTYISHHS METAJIOB.
[TonsaTHe 0 KOPPO3UU METAIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI MX OT KOppo3un. CriiiaBbl
(cramp, 4yryH, JIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.
[Ilemounpie MeTaLIBL: TIOJIOKEHUE B [lepronnyeckoit cucteMe XUMUIECKUX

anemenToB JI.1. MeHnaeneeBa, CTpO€HHE UX aTOMOB, HAX0K/ICHUE B IPUPOJIE.
dusnyeckrue 1 XMMUUIECKHE CBOMCTBA (Ha MpuMepe HaTpusl v Kaus ). OKCUIBI U
TUAPOKCHUIBI HATpUS U Kanus. [[puMeHeHne eI0uHbIX METAJIIOB U UX COCANHEHMI.
[IlerouHO3eMENBHBIE METAJIBI MAarHUW M KaJblLMii: ToJi0keHue B [lepuoanueckoi
cucreMe XuMudeckux 3neMeHToB /.M. MenzaeneeBa, CTpoeHHe UX aTOMOB, HAXO0XK/ICHHUE
B nipupoie. Pu3nyeckre 1 XUMUYECKUE CBOMCTBA MarHUs U Kajablus. Baxueiimme
COCTMHECHUS KabIUs (OKCUI, TUIPOKCHU, COJH). KECTKOCTH BOJIBI M CIIOCOOBI €€
YCTpaHEHHS.

AmromuHuil: mosnoxeHue B [lepronueckoit cucreMe XUMUYECKUX AJIEMEHTOB

J.. MenaeneeBa, CTpOEHHE aTOMa, HAXO0XJEHUE B pUpoie. PDu3zndyeckue u
XMMHYECKHE CBOMCTBA alfoMUHUS. AMGOTEpHBIE CBOIICTBA OKCHU/IA U TUAPOKCUIA
AIFOMUHUSL.

Kenezo: nonoxenue B [lepnoanueckoil cucreMe XUMUUYECKHUX JIEMEHTOB

J.1. MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJCHUE B mpupoae. Puznueckre u
XMUMHYECKUEe CBOMCTBA xene3a. OKcuabl, ruApokcuabl U cou xenesa (I1) u xenesa (I11),
HX COCTaB, CBOMCTBA U MOJyYEHUE.

Xumuyeckuu dsKcnepumenm:

03HaKOMJIEHHE C 00pa3llaMu METAJJIOB U CILJIaBOB, UX (PU3MUECKUMHU CBONCTBaMHU,
M3YYEHHUE PEe3yIbTATOB KOPPO3UU METAIJIOB (BOBMOYKHO UCIOIH30BAHHE
BHJIEOMATEPHUAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS OKCHU/IA KANBIIMSI U HATPUSI C BOJIOH
(BO3MOKHO HCIIOJI30BAHUE BUICOMATEPHAIIOB), UCCIIEOBAHIE CBOMCTB JKECTKOM BOJIBI,
rpoliecca TOPEeHUs Kele3a B KUCIopo e (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB),
MIPU3HAKOB MPOTEKaHUI KAUECTBEHHBIX PEAKI[MI HAa MOHBI (MarHus, Kajablus, aJIOMUHUS,
nuHka, sxenesa (I1) u xxenesa (I111), menu (1), HabmoaeHNe U OMIMCaHKE TTPOIIECCOB
OKpalIMBaHUs [IJIJAMEHU MOHAMU HATpPHsl, KK U KaJIbIHs (BO3MOKHO UCIIOIb30BAHHE
BHJICOMATEPHUAIIOB), HCCIeI0OBaHUE aM(OTEPHBIX CBOMCTB T'HPOKCHIA ATIOMUHUS U
TUAPOKCH/IA IMHKA, PEIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «Baxkneiine
METAJUIbl U UX COECTUHEHUS.

XuMHus M OKpyxKamolas cpeaa

BemiectBa u maTepuainbl B HOBCEAHEBHOM KM3HU YelloBeKa. be3omnacHoe



MCIOJIb30BAHME BEIIECTB U XUMUYECKUX peakuuii B ObITy. [lepBas momorpb npu
XMUMHMUYECKUX OKOTax U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpY Karollell cpepl (peaesibHas JoImycTUMas
KoHieHTpanus BemecTs (nanee — [1JIK). Ponas xuMuu B pelieHnu 3K0JI0THYECKUX
npobiem.

Xumuueckuui sKcnepumeHm:

M3y4yeHue 00pasIoB MaTepUaioB (CTEKIIO, CIIJIaBbl METAIIOB, TIOJIUMEPHBIE
MaTepuasbl).

Meoicnpeomemuule cés3u

Peanu3zanus MeXnpeaMeTHbBIX CBA3EH MpU U3y4EeHUU XUMUU B 9 Kiacce
OCYILIECTBJISIETCS UE€pE3 UCIOJIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYyYHbIX IOHATUH, TaK
Y TOHSITUH, SBJISIOIIMXCS CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHOHAYYHOT'O IIUKJIA.
OO1111e ecTecTBEHHO-HaY4HbIE TIOHATHUS: HAyYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHaJIu3, CUHTE3, KJIacCUu(UKaIHs, TEPUOIUIHOCTh, HAOIIOIEHNE, SKCTIEPUMEHT,
MOJETMPOBAaHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOIOT U],
MaTepHabl.

®duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, ©30TOIIBI,
PaZvo0aKTUBHOCTh, MOJIEKYIIA, MEKTPUUECKHI 3apsi/l, IPOBOAHUKH, MOTYITPOBOIHUKH,
TMDJIIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, paCTBOPUMOCTb, KpUCTANTNYECKasl peli€Tka, CrijiaBbl, GU3NYECKUE
BEJIMYMHBI, €TUHUIIBI U3MEPEHHSI, KOCMUYECKOE IMPOCTPAHCTBO, IMJIAHETHI, 3BE3/1bI,
Connue.

buonorus: porocunres, npixanue, ouocdepa, s3KocucTeMa, MUHEpPaJIbHbIE

ynoOpeHusi, MUKPOIJIEMEHTHI, MAKPO3JIEMEHThI, TUTAaTEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MEHEPAIIBI, TOPHBIC TTOPOJIBI, TTOJIC3HBIC
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

[InaHupyemble pe3y/JbTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

JInyHOCTHBIE pPe3yabTaThl
eompeiesieHue MOTUBAIIMY U3yYeHHs y1eOHOTO MaTrepuaa;
*OLIEHMBAaHUE YCBAaNBAEMOT'0 y4eOHOTO MaTepuaa, UCXOIs U3 COLUAIbHBIX U JTMYHOCTHBIX IIEHHOCTE;
*[IOBBIIIEHUE CBOETO 00Pa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3Y4EHUIO OCHOBHBIX
HUCTOPUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTHUEM XHUMHUH U 00IIECTBA;
*3HaHME MPABUJI OBEJCHUS B UPE3BBIYANHBIX CUTYAIUSX;
*OLIEHUBAHUE COLIMATBHON 3HAYMMOCTH MpoEeCCHii, CBSI3aHHBIX C XUMHUEHH;
*BJIaJICHHE MPaBUIaMH 0€30MaCHOTO 0OpAaIlleHUsI C XUMUYECKHMHU BEIIECTBAMU U 000pYyI0BaHUEM,
MPOSIBIIEHUE KOJIOTUYECKOU KYIbTYPHI .

MeranpeaMeTHbie pe3yabTaThl

PeryastuBubie YY/:
sLieJIeTnIoJIaraHye, BKIIoYast IOCTAHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHue MPakTUUECKON 3a7aull B
[T0O3HABATENbHYIO, CAMOCTOSATEIIBHBIN AHAIIN3 YCIOBUH JOCTHKEHUS L€ HAa OCHOBE Y4€Ta BBIJEICHHBIX
yYUTEJIeM OPUEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;
*IUIAHUPOBAHUE ITYTH JOCTUKEHUS LETICH;
*yCTaHaBJICHUE 1IeJIEBBIX IPHOPUTETOB, BBIJIEJICHUE AIbTEPHATUBHBIX CIOCOOOB TOCTHXKEHUS LIETH U
BbI0OOP HanboJsee 3pHEeKTUBHOTO COco0a; * yMEHHUE CAMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE BpeMs U
YIPAaBIATh UM; * yMEHHUE NPUHUMATh PEIICHUs B IPOOIEMHON CUTYallUH;
*[I0CTaHOBKA YU4€OHBIX 33J[ay, COCTAaBJICHHE TUIaHa U MOCIIeI0BATEIbHOCTH ACHCTBHH;
sopraHusanus padboyero MecTa MpH BHIMOJIHEHHH XUMUYECKOTO SKCIIEPHMEHTA;



*[IPOTHO3WPOBAHUE PE3YIHTATOB 0OYUEHUS, OIICHUBAHNE YCBOSHHOTO MaTepHala, OlleHKa KauyecTBa u
YPOBHS MOJTy4YCHHBIX 3HAHUH, KOPPEKIIHS IJIaHa U CrIoco0a IEHCTBUS IPU HEOOXOAMMOCTH .
ITo3naBaTenbublie YY /I:

* IPUMEHSTH OCHOBHBIC METO/IbI TIO3HAHUS: HAONIOICHHE, N3MEPEHUE, IKCIICPUMECHT;

* OITUCBHIBATh CBOMCTBA TBEPABIX, KUIKHUX, Ta3000pa3HbIX BEIICCTB, BHIICISSA X CYLICCTBEHHbIC IPU3HAKY;

* PacKpbIBaTh CMBIC] 3aKOHA COXPAHEHHsI MaCChl BEILIECTB, ATOMHO-MOJICKYJISIPHOH TCOPHH;

® pa3jin4aTb XUMUYCCKHE U (1)1/13H‘-ICCKI/IC SABJICHHA, HA3bIBATh IIPU3HAKU U YCJIIOBUA NPOTCKAHUA XUMHYCCKUX
peaKkuuit;

* coOMoAaTh MpaBuia 6€30MacHOi paboThl TPU MPOBEACHUH OIBITOB;

* [IOJIL30BATHCSI Ta00OPaTOPHBIM 000PYJOBAHUEM U ITOCYIOM;

* [IOJTy4aTh, COOMPATH ra3000pa3HbIe BEIIECTBA M PACIIO3HABATH UX;

* XapaKTepH30BaTh (PU3NYECKUE U XUMHUYECKUE CBOICTBA OCHOBHBIX KIIACCOB HEOPraHMUECKUX COCIMHEHHH,
MMPOBOAUTE OIIBITHI, MOATBEPKAAIOIINEC XUMHUYCCKUEC CBOMCTBA HU3YUYCHHBIX KJIACCOB HCOPraHMYCCKUX BCHICCTB,

* PaCKpbIBaTh CMBIC]I TOHSTHUS «PACTBOPY», BBIYUCIISATH MACCOBYIO JIONIO PACTBOPEHHOTO

BEIECTBA B PaCTBOPE, TOTOBUTH PACTBOPBI C ONPENEIEHHON MACCOBOM 0JIEH pacTBOPEHHOIO BEILECTBA;

* XapaKTepH30BaTh 3aBUCUMOCTh (DU3NYECKHX CBOMCTB BEIIECTB OT THITA KPHCTALTMYESCKON PEMIETKH, ONPEEIIATh
BH ]I XUMHYECKOH CBSI3H B HCOPTaHNYCCKUX COCIUHCHUAX

® paCKpbIBaTb OCHOBHBIC ITOJIOXKEHUA TCOPHUU BHCKTpOHHTquCKOﬁ Jucconuanun, COCTaBJIAThL YPAaBHCHUA
BIIEKTPOIMTUYECKON TUCCOIMAIIMU KUCIIOT, 11eJI0UEH, CoJlel U peakiuii

HMOHHOI'0 OOM€EHa;

® paCKpbIBaTh CYIMHOCTH OKUCIUTEIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, OIpPEACIIATE OKUCIUTEID U
BOCCTAaHOBUTEIIb, COCTABJIATh YPABHCHUSA OKHUCINUTEIIBHO-BOCCTAHOBUTCIIbHBIX

peaKIuif;

Kommynukatuubie YV /!

*[10JIHO€ ¥ TOYHOE BBIPAXKEHUE CBOMX MBICIIEH B COOTBETCTBUU C 33Ja4aMH U YCIOBUSIMA KOMMYHUKALUU;
*a/IEKBaTHOE UCIIOJIb30BAHUE PEUEBBIX CPEJICTB JUIsl YUaCTHs B JUCKYCCUU U apryMEHTAlluu CBOEH
MO3UIIMHU, YMEHHE NMPEACTABIATH KOHKPETHOE COJIEpKaHKe ¢ COOOIIEHNEM €ro B MUCbMEHHOM U YCTHOM
dhopme, onpesiesieHne CrocoO0B B3aUMOICHCTBUS, COTPYHHUYECTBO B MOUCKE M cOOpe MHPOPMAIIHH;
*OIpeielieHHe CIIoCO00B B3aUMOICHCTBUS, COTPYAHUUYECTBO B MMOUCKE U cOope nHPOpMaIuy, yuacTUue B
Jaore, IIaHKPOBaHUE OOUINX CIIOCOO0B PabOThI, MPOSBICHUE YBAKUTEIHLHOTO OTHOIICHHSI K IPYTHM
yJaiumces;

*OINKMCAHUE COJIEP>KAHUS BBIMOJIHAEMbIX IEHCTBHI C LIEJIbI0 OPUEHTUPOBKHU B PEAMETHO-ITPAKTUYECKON
NEATEIIbHOCTH;

*YMEHHUSI YUUTHIBATh PA3HBIE MHEHUS U CTPEMUTHCS K KOOPAUHALIMY PA3JIMYHBIX TO3ULIUN B
COTPYIHUYECTBE;

*opmMynupoBaTh COOCTBEHHOE MHEHUE U MO3ULIMIO, apPTyMEHTUPOBATh U KOOPIUHUPOBATH €€ ¢
MO3UIUSAMU NapTHEPOB B COTPYTHUYUECTBE MIPH BHIPAOOTKE OOILEr0 pelIeHus: B COBMECTHOM
NEATEIIbHOCTH;

*OCYILECTBIISATH B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aMOIIOMOIIIb;
*IJTAHUPOBATH OOIIHE CIIOCOOBI PabOTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHUIO, OIICHKY ACHCTBHIA
napTHépa, yMeTh YOexKIaTh,

*HCII0JIH30BaTh a/IEKBATHBIE SI3BIKOBBIE CPEJICTBA ISl OTOOPaKEHHUsI CBOMX UYBCTB, MBICIIEH, MOTUBOB U
noTpeGHOCcTel; 0ToOpakaTh B peuu (onucaHue, 00bICHEHUE) COIePKaHUE COBEPIIAEMBIX IEHCTBUH, KaK
B (popme rpoMKOil cormanu3upoBaHHOM peuu, Tak U B (popMe BHYTpEHHEH peyn;

*pa3BUBATh KOMMYHUKATUBHYIO KOMIIETEHIMIO, UCIIOJIb3Ys CPEACTBA YCTHOW U MUCbMEHHOM
KOMMYHHKAITIH PU paboTe ¢ TEKCTaMH YUeOHHKA U JOTIOTHUTENLHOM TUTEpaTypOid, CIPaBOYHBIMU
TaOIUIIaMU, POSIBIISITH TOTOBHOCTH K YBRKCHUIO HHOW TOYKH 3PEHHUSI IPU 00CYKICHUU PE3yIbTaTOB
BBITIOJTHEHHOW PabOTEHI.

IIpenmeTHble pe3yabTaThl:



Obyuarowuiicsi Hayuumcs:

* IPUMEHATH OCHOBHBIEC METO/IbI TIO3HAHMSL: HAOIIOICHNE, N3MEPEHHE, IKCITEPUMEHT;

* OMUCBIBATH CBOMCTBA TBEP/BIX, KUIKUX, Ta3000Pa3HBIX BENIECTB, BRIJACISS HX CYIIECTBECHHBIC IPHU3HAKHY;

* PacKpBIBATH CMBICI 3aKOHA COXPAHEHHS MACChI BEIIECTB, ATOMHO-MOJICKYIIIPHOM TECOPHH;

® pa3jin4aTb XUMHUYCCKHE U (1)1/13H‘-ICCKI/IC SABJICHHA, HA3bIBAaTh INPU3HAKU U YCJIIOBUA IPOTCKAHUA XUMHYCCKUX
peaxkumii;

* cOOJIFO/IaTh TIPaBHJIa 0E30MaCHOM PaOOTHl IPU MTPOBEACHUH OIBITOB;

* MOJIb30BAThCS JIA0OPATOPHBIM 000PYIOBAaHUEM U TIOCY 10,

* [10JTy4aTh, COOMpPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepH30BaTh (PU3NYECKUE U XUMHUYECKUE CBOICTBA OCHOBHBIX KIIACCOB HEOPraHMUECKUX COCMHCHHH,
MPOBOAWTE OINIBITHI, MOATBEPKAAIOINEC XUMHUYCCKUEC CBOMCTBA HN3YUYCHHBIX KJIACCOB HCOPraHMYCCKNX BCHICCTB,
* PaCKpbIBaTh CMBICJI TOHSTHUS «PACTBOP», BBIYUCIISATH MACCOBYIO JIONIO PACTBOPEHHOTO

BEIIECTBA B PaCTBOPE, TOTOBUTH PACTBOPHI C ONPENEIEHHON MACCOBOM 0JEH pacTBOPEHHOIO BELIECTBA;

* XapaKTepH30BaTh 3aBUCUMOCTD (DM3UYECKHX CBOMCTB BEIIECTB OT THIA KPUCTAIUIMIECKON PEIIETKH, ONPEeNsiTh
BU/ XUMHYECKOH CBSI3U B HEOPTraHNYCCKUX COCIUHCHUAX

® paCKpbIBaTb OCHOBHBIC ITOJIOKCHHUA TCOPHUU BJICKTpOJIHTH‘IeCKOﬁ Jucconuanumn, COCTaBJIAThL YPABHCHUA
BIIEKTPOJIMTUYECKON JTUCCOIMAIIMM KHUCIIOT, 1I€JI0UeH, Coel U peakiui

HOHHOI'0 OOM€EHa;

® paCKpbIBaTh CYIHOCTH OKUCIIUTEIbHO-BOCCTAHOBUTCIIBHBIX peaKHHfI, OIPEACIIATE OKHUCIUTEID U
BOCCTAaHOBUTEIIb, COCTABJIATh YPABHCHUSA OKHUCIUTEIIBHO-BOCCTAHOBUTCIIbHBIX

peaKumii;

1) ymenue 0603HaYaTh XMMUYECKUE FIEMECHTBI, HA3bIBATh X U XapaKTEPHU30BATh HA OCHOBE TOJIOKCHUS B
nepuoauueckoit cucreme . 1. Menaeneena;

2) gopmyruposanue W3Y4CHHBIX TMOHSATHIA: BEIICCTBO, XUMHUYCCKUN 3JIEMEHT, aTOM, MOJICKYJa, HOH,
KaTHOH, aHUOH, MPOCTOE U CJOXKHOE BEUIECTBO, XMMHUYECKas peakius, BUIbl XUMUUYECKUX PEaKIui U T.
IL.;

3) onpeoenenue o GopMynaM COCTaBa HEOPraHUYCCKUX M OPraHUYECKHX BEIIECTB, BAJICHTHOCTH aTOMOB
XMUMHYECKUX 3JIEMEHTOB UJIU CTEIIEHU UX OKUCIICHUS;

4) nonumanue vHHOPMAIIUH, KOTOPYIO HECYT XMMUYECKUE 3HAKH, (GOPMYIIBI i YPABHEHHUS,

5) ymenuexnaccugpuyuposamo TpoOCThie (METAUIbI, HEMETA/UIbI, OJArOpPOJHBIC Ta3bl) U CIOXKHBIC
(OuHapHBIE COEAMHEHHSA, B TOM YHCJIE U OKCUABI, a TaKKe TUIPOKCUIBl — KHUCIOThl, OCHOBAHUSA,
amoTepHbIe THAPOKCUIBI — U COJIM) BEIIECTBA;

6) gopmynuposanue NEPUOANIECKOTO 3aKOHA, 00BsICHeHUe CTPYKTYphl U HH(OpPMAIIUH, KOTOPYIO HECET
nepuoauveckas cucrema xumudeckux osiemeHToB JI. WM. MenneneeBa, packpvimue 3HAYCHUS
MEPHOTUIECKOTO 3aKOHA;

7) ymenue xapakmepuzoeéams CTPOCHHE BEIIECTBA — BHIbl XUMHYECKHX CBSI3CH M THIIBI
KPUCTANTNYECKUX PEIIETOK;

8) onucanue cTpOCHHsS aTOMOB XHMHYECKHMX JIIEMEHTOB C MOPSAKOBbIMH HOoMepamu 1—20 u 26,
omobpasiceHue UX ¢ TOMOIIBIO CXeM;

9) cocmagnenue GopmMyn OKCHIOB XMMUUECKUX 3JIEMEHTOB M COOTBETCTBYIOIINX UM THAPOKCHIOB,;

10) nanucanue cTpyKTYpHBIX (GOPMYT MOJEKYISIPHBIX COCAMHEHUH W (POPMYIBHBIX €IMHHUII HOHHBIX
COEJIMHEHUH 10 BaJICHTHOCTH, CTENICHU OKUCIICHHS WM 3apsily HOHOB;

11) ymenue popmynuposams OCHOBHBIE 3aKOHBI XUMHHU: ITOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO
CTPOEHUS, COXPaHEHMsI MAacChl BEIIECTB, 3aKOH ABOrajpo;



12) ymenue popmynuposames OCHOBHBIC TIIOJIOKCHUS ATOMHO-MOJICKYISIPHOTO YYCHUS U TEOPHHU
AIIEKTPOIUTUYECKON TUCCOIUAIINH;

13) onpedenenue npu3HAKOB, YCIOBHIA IPOTEKAHUS M IPEKPAIICHUS] XUMUYECKUX PEaKIIni;

14) cocmasnenue MOJEKYISAPHBIX YpPaBHEHUH XHUMHUYECKUX PEAKIHid, MOATBEPKIAIOMIUX OOIIHe
XMMUYECKHAE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEUIECTB WM OTPAXKAIOMIUX CBI3H MEXIY
KJaccaMH COCINHCHUM;

15) cocmaenenue ypaBHeHHI peakIuii C ydaCTHEM DJICKTPOJIMTOB TAaKXKe B HOHHOM (hopme;

16) onpeoenenue 0 XUMUYECKHM ypaBHEHHSM NPUHAJICKHOCTH PEAKIUI K ONPEICIEHHOMY THUITY HJIH
BUJLY;

17) cocmaenenue ypaBHEHWH OKUCIHTEILHO-BOCCTAHOBUTENBHBIX pEAKIMH C MOMOIIBI METOaa
AJIEKTPOHHOTO OanaHca;

18) npumenenue NOHATHI «OKHCICHUE» M «BOCCTAHOBJICHHE» VIS XapaKTCPUCTUKU XUMHUYCCKUX CBOWMCTB
BEIIIECTB;

19) ompedenenue ¢ TMOMOIIBIO KAYSCTBEHHBIX PEAKLHUIl XJIOpHI-, CyIbpar- ¥ KapOOHAT-aHHMOHOB H
KaTHOHA aMMOHHSI B PacTBOPE;

20) o6vsicHenue BIUSHUS Pa3TUUHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIIni;

21) ymenue xapakmepuzoéamsv TIOJOXKCHHE METAUIOB M HEMETAIJIOB B MEPHOJAUYECCKON CHUCTEME
AIIEMEHTOB, CTPOCHHE UX aTOMOB M KPHCTAJLIOB, O0IINE (PU3NIECKHUE M XHMHUYECKHE CBOWCTBA;

22) 06vsicHenue MHOTOOOpa3usi MPOCTHIX BEIIECTB SBJICHUEM AIJIOTPOITUH C YKa3aHHUEM €€ TIPUYHH,

23) ycmanosienue pazIMurii THAPO-, TUPO- U JCKTPOMETAIUTYPIHH U WIIOCMPUPOSAHUe STHX Pa3InInil
MpUMepaMy IPOMBILIIEHHBIX CIOCOOOB MOJTy4EHUsI METAIJIOB;

24) ymenue oasams o0myl0 xapaktepuctuky osiaementoB |, I, VIIA rpymm, a Ttakxke Bomopoja,
KHCJIOpPOJIa, a30Ta, cepbl, ¢ocdopa, yriepoaa, KpeMHHs W OOpa30BaHHBIX MMM IMPOCTBHIX BEUIECTB M
BOKHEHIINX COEAMHEHUHN (CTPOCHHE, HaXOXICHHUE B IPUPOJIE, MOIydyeHUe, (PU3NUeCKrue U XUMHUYECKUe
CBOMCTBa, MPUMEHEHUE);

25) ymenue onucoiéams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymenuenpouz600umes XAMHYECKHE PACYEThI C UCIOJIb30BAHUEM MOHITHI «MaccoBas JI0JIsl BEIIECTBA B
CMECH», «KOJMYECTBO BEIIECTBA», «MOJISIPHBINA 00bEMY» O (hopMyZiaM U ypaBHEHHUSIM PEaKIIHii;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUYCHHS U3yUCHHBIX OPraHMUYCCKUX BEIIECTB;

28) ewvinonnenue 00O3HAYEHHBIX B MPOrpaMMe JKCIIEPUMEHTOB, pPACNO3HABAHUE HEOPTAHUYCCKUX
BEIIECTB M0 COOTBETCTBYIOIINM MIPU3HAKAM;

29) cobnrodenue nipaBui 6€30MacHOM pabOTHI B XUMUYECKOM KabuHeTe (J1abopaTopuH).

YyeOHO-TEeMaTHYECKUH IIJIAH

Ne HaumenoBanue pa3aennos (Tem) KonuuecTBo B ToMm uuce Ha npoBeacHNE
4acoB TI0 [TpakTrueckux KoHTpoapHbIX
nporpamme pabot pabort
8 knacc

1 | IlepBoHayanbHbIE XUMHUYECKUE 20 2 1
TTOHATHUS

2 | Baxneiime npeacTaBuTeNu 30 4 1
HEOPraHNYECKHUX BEIIECTB

3 | Ilepuouueckuii 3aKOH U 15 2
[Tepuoauueckas cucrema
XUMHUYECKUX 31eMeHTOoB /1. U.




MenpneneeBa. CtpoeHue
aTOMOB. XUMHUYECKas CBA3b.
OKHUCIIHTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHU

Pezeps 3
Hroro 68 6 4
9 knacc
1 | BeniecTBo U XMMHUYECKUE PEAKIIUH 17 1 2
2 | Hemerauiel v X COCTMHCHUS 25 4 1
3 | MeTtayuiel 1 UX COCTMHEHUS 20 2 1
4 | Xumusi 1 OKpyXKaromas cpesia 3
Peseps 3
Hroro 68 7 4
KasiennapHo-TemaTuueckoe NJIaHUPOBAaHUE Y4eOHOT0 MpeaMeTa
Xumus 8 kiaace
Ne Tema ypoka Kosm | /[lara HUcnonb3oBanue
n/ YecTB | MpoBex | 000pPYyAOBaHMS LEHTPa
1| 0 eHUA «Touka pocra»
4acoB
1 | Ilpeamet xumuun. Poib XUMHH B KHU3HU 1
YeJI0BeKa
2 | MeTopl n3ydeHUsT XUMUU 1 JlaTyuk TeMreparypbl
ArperaTHbIe COCTOSHUS BEUIECTB (TepMonapHBIii),
CIIPTOBKA
3 | [IpakTnyeckast padora Ne 1 1
«3HAKOMCTBO € J1a00pPATOPHBIM
ooopynoBanuem. [Ipasuiaa Th npu
padore B kKabuHeTe XUMHI))
4 | duznuecKue SBICHUS B XUMUHU
BxoaHoii KOHTPOJIbL
5 | IpakTnueckasi padora Ne 2«Quncrka 1 Jlatuuk Temmneparypsl
MOBaPEHHOI COJIH » TJTATUHOBBIN
6 |ATOMHO- MOJEKYJSIPHOE 1
yaeHue. XMMHUECKHE AIEMEHTHI
7 |3HAKM XUMHUYECKUX 1
AIIEMEHTOB.
8 |Ilepmoamdeckas TabIMIIA XUMUYECKHUX 1
anemeHToB JI. M.
Menneneesa.
9 |Xumunyeckue popmMybl 1
10 [ Xumnueckue Gopmyisl 1




11

BanentHocTh

12

'BajieHTHOCTD

13

XUMHUYECKUE PEAKIUU.

14

3aKoH COXpaHEHUsI MAacChl BEHIECTB.

Becnl OJICKTPOHHBLIC

15

XHWMHUYECKUE YPABHEHUS

16

XHWMHUYECKUE YPABHEHUS

17

THUIbl XUMHYECKUX PEaKLIHil

Rl Rk

JlaTauk BBICOKOM
TeMmneparypsl, JlaTuuk
TEMIIEpaTypbl
11aTMHOBBIN, [laTunk pH

18

THUIbl XUMHUYECKUX pEaKIHil

19

[ToBTOpeHME U 0000IIEHNE TEMBI
«HagansHble MOHIATHSA U 3aKOHBI XUMUN

20

IK.P Nel«HauyajibHbIEe NIOHATHSA U 3aKOHBI

XHMHUH»

21

Bo3nyx u ero cocras

[Tpubop st onipeneneHus
COCTaBa BO3IyXa

22

Kucnopon

Anmnapar Kunmna

23

IIpakTuyeckas padora Ne3
«IlonyyeHue, cooupanue u
pacno3HaBaHue KHCJI0POAA»

24

AnnoTponHsie MOIU(UKALNN KUCIOPOIa.

[Ipumenenue o3oHa

25

KpyroBopoT Kuciopoa B IpupoOJIe U €ro
3HAYCHHE

26

OKcunl

11

27

Boaopon

28

IIpakTnyeckasn padora Ned
«Ilosryyenue, cooupaHue u
pacno3HaBaHHe BOJOPOAa»

[EEN

29

Kucnotel

Haruuk pH

30

Comnn

Hatuuk pH

31

KommuectBo BCIICCTBA

32

Pemenue PAaCUYCTHBIX 3a/1a4

33

MospHbIii 00beM
ra3000pa3HbIX BEIICCTB

T T TR T

34

PacuéTel Mo XUMHYEeCKUM
YpaBHEHUSIM

35

Bonma. OcuoBanus

Haruuk pH

36

PactBopsl. MaccoBast nosist
pacTBOPEHHOTO BEIIECTBA

37

IIpakTuyeckas padora Ne 5
«IIpuroroBjeHue pacTBOPOB COJIEH €
WX 32J]JaHHOI MAaCCOBO J10JIei»

Haruuk pH

38

O0o001Ienre U cucTeMaTH3aIMs 3HAHUH
o TeMe: «BakHelIne npeacTaBuTean
HEOPraHUYECKUX BEIICCTB.
KonnuecTBeHHBIE OTHOIIEHHS B XUMUK)

39

K.p.Ne2 no teme: «Baxueiimme




NnpeacTaBuTe/in HCOPraHMICCKUX
BelecTB. KoJimyecTBeHHbIE
OTHOILIICHUSI B XUMUHN»

40

OCHOBHbBIE KJIaCChl HEOPTaHUYECKUX
COEIMHEHU.
Krnaccudukamus okcuaoB

Hartuuk pH, nozarop
00BEMA KHUIKOCTH,
OropeTka, JaT4uK
TEMIIEPATypPhl TUIATHHO-
BBIH, TaTYMK JTABJICHHUS,
MarHuTHas MeIIaJIka

41

OcHoBaHMs: KacCU(HUKAINS U CBOWCTBA

Hatuux pH

42

Kucnotel. Knaccudukanust kuciaot

43

CBolicTBa KHUCJIOT

Hatuux pH

44

Knaccuduxanus coneit

45

CBoiicTBa coJieit

Hatuux pH

46

I'enermueckas CBA3b MCKAY KJIaCCaMU
HCOPraHNM4CCKUX BCIICCTB

Rl RR| -

47

IIpakTuyeckas padora Ne 6 «PemeHue
IKCIICPUMEHTAJILHBLIX 3a1a91»

48

Pemenue 3agau

54

OO000IIIEHNE U CUCTEMATHU3AIINs 3HAHWH
1o teme: «OCHOBHBIE KJIACCHI
HEOPTaHWYCCKUX COCAMHCHUIDY

50

K.p. Ne3 no teme: «OCHOBHbIE
KJIacChl HEOPraHHYECKHUX
coeINHEeHUI»

51

EctecTBeHHbBIE CeMelicTBa
XUMHUYECKUX DJIEMEHTOB. AMBOTEPHOCTH

52

Otkpsitue . . MenaeneeBbiM
ITepuoauaeckoro 3akoHa

53

OCHOBHBIC CBCACHHA O CTPOCHUH aTOMOB.

54

[lepuoauueckuii 3aKOH
. . MenneneeBa u CTpOE€HUE aTOMa

55

CrpoeHue IeKTPOHHBIX YPOBHEW aTOMOB
xuMuueckux dieMeHToB No«Nel-20 B
tabmuue J[. 1. Menaeneena.

56

XapaKTepuCTUKa XMMHUUYECKOTO dJIeMEHTa
Ha OCHOBAHWH €r0 MOJIOKEHUS B
ITepuoaudeckoit cucreme

57

3navenue [leproanyeckoro 3akoHa u
Ilepuoarueckoi CUCTEMBI XUMHUYECKUX
anemenToB /. 1. Menneneepa

JlaTunk Temmeparypbl
IUTaTUHOBBIM, JaTYUK TEM-
nepaTypbl TEPMOIIAPHBI

58

HMonHasg xuMuueckas CBI3b

59

KoBanentnas MoJsIpHasds XUMHUYCCKaa
CBA3b

60

KoBanenTtHas HCTIOJIAApHAsA CBA3b

61

Meranmnueckas XMMHYECKas CBA3b

62

CreneHp OKUCICHUA

63

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

64

OKHCIINTEIbHO-BOCCTAHOBUTEILHBIC




peakinuu

65 | O6oO0meHne U crucTeMaTU3aIus 3HAHUH
o TemaM: «[13 u TICXD» u «Ctpoenue
Bemiectsa. OBPy»

66 | KonTpoabHasi pabora Nedmo Temam:

«I13 u IICXI» u «CTpoenne
Beulecrea. OBP»
67 | Pemrenue pacueTHBIX 3a/1a4
68 | toroBelitypok
Xumus 9 kiaace

Ne Tema ypoka Ko | [lara Hcnosab3oBanue

n/ YecTB | MPOBEA | 000OPYI0BaHMS LIEHTPA

n 0 eHUs «Touka pocra»

4acoB
1 | Tb B xabunHere XUMHH. XapaKTePUCTUKA 1
XHUMHYECKOTO DJIEMEHTA Ha OCHOBAHUHT
ero noJsioxenus B [ICXD

2 | CtpoeHre aTOMa XHMHYECKOTO dJIEMEHTA 1

3 | Buapl XUMHUYECKOH CBS3H 1

4 | Knaccel HEOPraHMYECKUX COSTMHEHUI 1

5 | 'eneTndeckas cBsI3b HEOPraHUUECKHUX 1
BEIIECTB.

KonTpoabHasi padora Nel(BxoaHou
KOHTPOJIb)

6 | Kimaccudukanus XaMHUUeCKHX PEaKIIHA. 1
OKHCAUTENHEHO-BOCCTAHOBUTEIIbHBIE
peaxkiuu

7 CKOpOCTh XMMUYECKON pPEeaKIuu 1 [TpubGop st ni-

JIOCTPALlMU 3aBUCUMOCTH
CKOPOCTU XUMUYECKOM
peaKkIuu OT yCIOBUM

8 XHUMHYECKOE PaBHOBECHE 1

9 |Karaym3 1

10 CunbHble U cialOble  DIEKTPOJIUTHI. 1 JlaT4uK TemIepaTypsl

CteneHp OUCCOLManun IUIATUHOBBIN
11 |Peakiuu MOHHOTO OOMEHA M YCJIOBHS UX 1
MPOTEKAHUS

12 Xumuueckue CBOMCTBa OCHOBHBIX 1
KJTACCOB HEOPraHUYEeCKHX COCTUHEHHH B
cBere npeacraBieHnii TOJ]

13 | Xumuueckue CBOWMCTBAa  OCHOBHBIX 1 JlaT4uK 371eKTpOo-
KJIACCOB HEOPraHUYECKUX COCIMHEHUH B OPOBOTHOCTH
cBere npeacraBieHuit TOJ]

14 | T'uaponus coeld. 1

15 | O6o0menue mo TeMam 1

«Knaccugukanus XuMHIECKUX
peakuuit.y, «3»

16 | I/pNel Pemenne 1

IKCNEPUMEHTAIBLHBIX 32/1a4 M0 TeMe




«CBoiicTBa KHCJIOT, OCHOBAHUI U
coJIeill KaK 3JIeKTPOJINTOBY

17 | KoutpoabsHasi padora Ne2 no remam
«Kimaccupukauusa XuMHYeCKHX
peakumii», «»
18 | ITonoxeHue raJloreHoB B
[leprnoanveckoit TabmuIe U CTPOCHUE UX
aToMoB. CBOMCTBA, NOJIy4€HUE U
IpUMEHEHHE
19 | Xmop. CBoiicTBa ¥ MPUMEHEHHE XJIOPA JlaTuuk XJI0pua- HOHOB
20 | ConstHast KHCJIOTA U €€ CBOWCTBA Anmapar i poBeICHUs
XUMHYECKUX PEaKIui
(AITXP)
21 | I1/pNe2 Tony4yeHue CONAHON KHCIOTHI,
U3yueHue e¢ CBOMCTB
22 | IlonosxeHne KUCIOPOAA U CEPHI B
[Tepuoanaeckoit TabIUIIE XUMUYECKUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB
23 | CBolicTBa M IPUMEHEHHUE CEPBI
24 | CepoBogopo. Cyibduabt Hatuuk pH, natunk
AJIEKTPOIIPOBOAHOCTH,
ammapar Juist IpoBEICHUS
XUMHUYECKUX PEAKIUN
(AIIXP)
25 | Okcun cepol (1V). CepHucras kucioTa u JaTtunk
ee cosn. Oxenp cepoi(V1). AJICKTPOTIPOBOTHOCTH
26 | CepHas KUCJIOTa U €€ COJIN.
27 | OxucnurenbHbIE CBOMCTBA
KOHLIEHTPUPOBAHHOMN CEPHOIl KUCIIOTHI
28 [[Tonoxxenue azora u ocdopa B

[Tepuoauaeckoit Tabauie

29 | AmMuak. dusznueckrue U XMMUYECKUE
CBOJCTBA, MOJIyY€HUE U IIPUMEHEHUE.
30 | MpakTuueckas padora Ne3
«ITonyyeHne aMMHaKa U U3yYeHHE €r0
CBONCTB»
31 | Conu ammoHUA
32 | AzotHas kucnota. CTpoeHHuEe MOJIEKYIIBL.
CBoiicTBa pa30aBICHHON H
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI.
33 | Conu a30THOM KUCIOTHI. A30THBIE JlaTuuk HUTpaT-
ynoOpeHus HMOHOB
34 | Okcun dpochopa(V).PochopHas kuciora
u ee conu. PochopHble yaoOpeHUs
35 | [lonosxeHue yriepoaa u KpeMHHUs B
Ilepuoanyeckoit Tabnue
36 [Xumudeckue CBOMCTBA yriaepoaa.

AncopOuus

37

Oxcuppl yriepona




38 |YroabHas KHCIIOTA U €€ COJIN. 1
KpyroBoport yriieposia B mpupozie.
39 [[/p Ne 4. [loayyeHue yrieKucaoro 1
ra3a, u3yueHue ero CBOIicTB
40 | Kpemnwii u ero coenuHenus. CTEKIIO. 1
IlemenT.
41 | O600menue mo teme «Hemeramib 1
I1/p Ne 5 Pemienue
AKCIEPUMEHTAILHBIX 32124 M0 TeMe
«BakHel e HEMETAJIbI H X
COeINHEH U
42 |KoutpoJbHasi pagoTa Ne 3 mo Teme 1
«HemeTaman»
43 [lonoxeHne METAIOB B TIEPUOTUICCKOM 1
CHCTEME.
44 | MeTannudeckas cBiI3b. Du3ndeckue 1
cBoiicTBa MeTaiuioB. CINIaBBI METAJIJIOB
45 HaxoxeHue MeTajljIoB B IPUPOJE U 1
oO111e CBOMCTBA UX NOJYyYEHUS
46 | XuMH4ecKue CBOMCTBA METAIIOB. Psn 1
AKTUBHOCTH (JICKTPOXUMUUYCCKUHN PSIJT
HaNpsLKEHUH) METauioB
47 | llemoyHble METAJUIbI: HAXOXKICHHUC B 1
npupojie, GU3NIECKUe U XUMHICCKUE
CBOMCTBaA
48 | XuMHYeCcKre CBOMCTBA IIEJI0YHBIX 1 JlaTunk
METAJIJIOB AIEKTPOTPOBOTHOCTH
49 |Oxcuapl ¥ TUAPOKCHIBI IIETOYHBIX 1
MeTauioB. [I[puMeHeHHne MeI0YHbIX
METAJIJIOB
50 [[Ilexo4yHO3EeMENBHBIC METAJLIBI: 1
HaXO0JKJICHUE B MPUPOJIC KAJIBIIHS B €T0
COEIUHEHU.
51 XuMmuueckue cBOiCTBA 1
[[eJIOYHO3EMENLHBIX METAIOB
52 DKectkocTh BOJBI U CIIOCOOBI €€ 1
YCTpaHEHHS.
53 [[I/p Ne 6. /KécTkocTh BOABI H METOBI 1
eé ycTpaHeHHus
54 |Amomunuii. HaxoxaeHue B mpupo/e. 1
CBolicTBa aJIOMHHHS.
55 |AMdoTepHOCTb OKCHAA U THAPOKCHIA 1
QTIOMUHUS
56 PKeneso. Haxosxxnenue B mpupoe. 1
CBoiicTBa xele3a.
57 |Coenunenus xene3a 1
58 |AM(OTEpHOCTh COCTMHEHUH JKene3a 1
59 10000meHE TEMBI «MeTaUIBDY 1




60

I1/p Ne 7 Pemienue
DKCIIEPUMMEHTAJbHBIX 32/1a4 110 TeMe
«BaskHei e MeTaJJIbl M X
coeTUHEHHUSD

61

[ToaroroBka K KOHTPOJIBHOM paboTe MO
reMme «MeTaJuibD»

62

KontpoJsbHas padora Ned «Metanib»

63

BeniecTBa 1 maTepualbl B TOBCEAHEBHOM
PKU3HU YEJIOBEKa.

64

Ibe3oracHo€e UCIIOJIBL30BAHUE BEIIECTB U
XMMHUYECKUX peakluii B ObITY

65

XUMHUYECKOE 3arpsI3HEHNE OKPYKaroen
Cpelbl

66

68

Peseps: 3u




