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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma mo xumuu 11 o0ydaromuxcs 8-9 kiaccoB cocTaBieHa Ha OCHOBe TpeboBaHMil K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 00111er0 00pa3oBaHus,
npezcTaBieHHbIX B DegepaibHOM rOCyapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO OOIIETO
o0pa3oBaHMsl, ¢ yUETOM pacHpeesIEHHBIX 110 KJlaccaM MPOBEPSIEMbIX TPEOOBAHUH K pe3yiIbTaTaM OCBOECHHUS
OCHOBHOHM 00pa30oBaTeIbHOIN MPOrpaMMbl OCHOBHOTO 00IIET0 00pa30BaHuUs U 3JIEMEHTOB COJCPKAHUA,
NPE/CTAaBICHHBIX B Y HUBEPCATBHOM KOAM(PHUKATOpPE 0 XUMHUH, a TaKkKe Ha ocHOBe [IpuMepHOil mporpammbl
BOCIIUTaHMSI 00YUYaIOIIUXCsI TPH MOTyYSHUH OCHOBHOTO 00111eT0 00pa3oBanus U ¢ yuérom Konnenuun
npenoAaBaHus yaueOHOro npeamera «XuMus» B 00pa3oBaTeIbHbIX opraHnuzanusx Poccuiickoi
Oenepaluy, peam3yonuX OCHOBHbIE 00111e00pa3zoBaTebHbie nporpamMmmsl (yTB. Pemennem Komneruu
Mumnrnpocgerienus: Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bkiag yuebHoro npenmera « XUMus» B JOCTHIKEHUE LieIeld OCHOBHOTO 00111ero 00pa3oBaHus 00yCI0BICH
BO MHOI'OM 3HAUE€HUEM XMMHUYECKOM HAYKU B TO3HAHWUU 3aKOHOB IIPUPOJIBI, B Pa3BUTHH IIPOU3BOAUTENBHBIX
cuJ1 00LIeCTBa U CO3JJaHUH HOBOM 0a3bl MaTepualbHON KYJIbTYpPHI.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK PAacIpOCTpaHmiIa CBOE BIMSHUE HA BCe 001aCTH
YeJI0BEYECKOr0 CYIIeCTBOBAHUS, 3a/jajla HOBOE BUJICHUE MHPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOI KyJIbTYpbl, HEOOXOIUMBIM YCIOBHUEM >KU3HH OOIIECTBA: 3HAHUE XUMHUU CIY>KUT OCHOBOM JIJIst
dbopMUpOBaHUS MUPOBO33PEHHUS YEIIOBEKA, €0 MPEACTABICHUI 0 MaTepruaIbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UTParOT GOpMUpPYEMBIE XUMHEH MPEACTABICHHS O B3aUMOIPEBPAIICHUSIX YJHEPTUU U 00 SBOJIIOINH
BEIIECTB B PUPOJIC; COBPEMEHHAs XUMUS HAIpaBJeHa Ha PeleHHE rI100aIbHBIX TPOOJIEM YCTOHYUBOTO
pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM, SHEPTeTUUECKOM, MUILIEBOI U IKOJIOTUYECKOM O€30MacHOCTH, TPodiieM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHus: XMMUU B )KU3HU OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOro o0pazoBaHusl. B muiane conpanu3anyuy oOHO SIBJISETCS OHUM M3 YCIOBHM (hopMupoBaHUs
MHTEJIJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKUE 3HAaHUSI HEOOXOAUMBI J1JIsl IPUOOpEeTeHHs] O0IIEKYIbTYPHOTO
YPOBHS, IO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4acTBOBAaTh B MHOT0OOpa3HOI
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BaKHOCTH PA3yMHOI'0 OTHOIIEHUS K CBOEMY 37J0POBBIO U 37J0POBBIO
JIPYTHX, K OKpY>Karollel IpUpoIHOM cpesie, AJisi TpPaMOTHOIO IOBEICHUS TP UCTIOJIb30BAaHUU Pa3IMUHBIX

MaTCpHraJioOB U XUMUYCCKHUX BCIICCTB B HOBCGILH@BHOI\/JI JKHU3HU.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE SBJsIETCs 6a30BbIM MO OTHOILIEHHUIO K CUCTEME O0IIero
XuMH4Yeckoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peajn3yeT MPUCYILIUE 00IeMy
XUMHYECKOMY 00pa30BaHHUIO KIIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPaXKatoT rOCYAapCTBEHHBIE, OOIIIECTBEHHbIE U
UHAMBHUIyaJIbHbIE TOTPEOHOCTU. DTUM OIpEAENAeTCs CYIIHOCTh O0IIeN CTpaTeruu 00y4eHHsl, BOCIUTAHUS U
pa3BUTUS 00YYAIOIIKXCS CPEACTBAMH YU€OHOTO NMpeaAMeTa «XUMHUI.

W3zyuenue npeamera: 1) cnocoOCTBYET peaan3aliiii BO3MOKHOCTEH U1 caMOpa3BUTHS U POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOM rpaMOTHOCTH; 2) BHOCHUT BKJIaJl B (GOPMHUPOBaHKE
MBILUIEHUS ¥ TBOPUYECKUX CITOCOOHOCTEN MOJPOCTKOB, HABBIKOB UX CAMOCTOSATEIbHON yueOHOU
JeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TOBCEIHEBHOI
YKU3HU, TaK U B IPOPECCUOHAIBHOM I€ATEIbHOCTH; 3) 3HAKOMUT CO CHEU(PUKOI HAyYHOTO MBILIUICHHUS,

3aKIaJbIBACT OCHOBBI EJIOCTHOI'O B3rJIs1a Ha €CAMHCTBO NPHUPOJALI U YEJIOBCKA, ABJISACTCA OTBETCTBCHHBIM



3TarnoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH MOJPOCTKOB; 4) ClIOCOOCTBYET
q)OpMI/IpOBaHI/HO HCHHOCTHOI'O OTHOMICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHNE MIKOJIHLHUKOB.

HaspanHple HampaBJIeHHs B 00YYCHUHM XUMUHM 00SCIICYUBAIOTCS CIICIIUPUKON COACpKaHUs PEAMETa,
KOTOprfI ABJICTCA NCAArOrM4CCKU aJalITUPOBAHHBIM OTPaXCHUCM 6a30130p”1 HAayKH XUMHU HA OHpeI[eJIéHHOM
aTare €€ pa3BUTHSL.

Kypc xumMuu 0CHOBHOM HIKOJIBI OPUEHTUPOBAH HA OCBOCHUE OOYYAIOIIMMUCS OCHOB HEOPTaHUYECKOM

XHUMHU ¥ HEKOTOPBIX OHATHH U CBeIEHUH 00 OTAETHHBIX 00BEKTaX OPraHMYECKOW XUMUH.

Crtpykrypa conepkanus rnpeamera chopMUpOBaHa HA OCHOBE CHCTEMHOT'O MOJX0/a K €r0 U3y4YEeHHIO.
CopepxaHue CKIIaJbIBACTCS U3 CUCTEMbI OHITUH O XUMUYECKOM AJIEMEHTE U BEIIeCTBE U CUCTEMbI MOHSATUI
0 XxuMHuueckoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHIIUITY ITOCJIEI0BATEILHOTO
pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKHUX MPEICTABICHUI PA3HOTO YPOBHSA: aTOMHO-MOJIEKYIISIPHOTO
yU€HUs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona /. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBICHUN 00
ANEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBopax. TeopeTuueckre 3HaHUsI pacCMaTPUBAIOTCS Ha
OCHOBE IMIHPUYECKHU TOTYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO
YPOBHS K JPYTroMYy, BBIOTHSS GYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOI'0 NPUMCHCHUA U IMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas oprannsanus cofep:kaHus Kypca ciocoOCTBYET NPEACTaBICHUI0 XUMUYECKOM COCTaBIISIOIIEH
HAy4YyHOW KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOU npuposl. Tem campiM 00ecriedyuBaeTCsi BO3SMOXHOCTh
(dopMupoBaHUs y 00yJarOIIMXCsl HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METO/IaM [TO3HAHUS B
Hayke. BaxHO Taxke 3aMETUTh, YTO OCBOCHHE CO/IEP KAHUSI Kypca IIPOUCXOIUT C MPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKpykatomuit Mup», «buonorus. 5—7 knaceb» 1 «®Puzuka. 7 Kimacey.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HanpaBiieHu1o nepBOCTENEHHON 3HAYMMOCTH NP peanu3alii 00pa3oBaTeNIbHbIX QYHKIUHN peaMeTa
«XUMHUSI» TPAJUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHHSI, IPAKTUYECKON IEATEIbHOCTH YEJIOBEKA U KAK OJTHOIO U3 KOMIIOHEHTOB
MUPOBOH KyJbTYypHl. 3a/1a4ya MpeMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA —
BaXHEHIINX (aKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, s13bIKa HaAyKH, 3HAHUI O Hay4YHBIX METOJIaX U3Y4YCHUS BEUIECTB U
XUMHUYECKHUX PEAKIMi, a TaKke B POPMUPOBAHUU U PA3BUTUU YMEHUN U CIOCOOOB JI€ATEIbHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHUEM, HAOJIO/IEHUEM U ITPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHHEM

IMpaBUJI 0e30I1acHOr0 06pameHI/m C BEILIECTBAMH B IIOBCEOHEBHOM KM3HU.

Hapsiny ¢ 5TuM 1ienm u3ydeHus npeiMera B IporpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI ¢ YUETOM HOBBIX
IPUOPUTETOB B CICTEME OCHOBHOTO 00111eT0 00pazoBanusi. CerogHs B 00pa3oBaHUU 0COO0 3HAYUMOM
pU3HAETCS HAIIPABJIEHHOCTh 0OYYEHUSI Ha Pa3BUTUE U CaMOpPa3BUTHE JTUYHOCTH, (popMHUpoBaHUe €€
UHTEJUIeKTa 1 0011el KynbTypbl. O0yueHHe YMEHUIO YUYUThCS U MPOJIOIHKATh CBOE 0Opa3oBaHUe
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMI yueOHBIX PEAMETOB.

B cBsi3u ¢ 3TUM TIpU U3YYEHUH MPeIMETa B OCHOBHOM IIKOJIE JOMHHHUPYIOIEe 3HaUeHNE TPUOOPETH TaKnue

IeJTN, KaK:

— (opmupoBaHUE HHTEIUIEKTYAIBHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY IPUHAITHIO PEIICHHH, CTIOCOOHOM alanTHPOBATHCS K OBICTPO

MCHAIOIINMCSA YCIIOBUSAM KU3HU,



— HaIPaBJICHHOCTh OOYYCHHS HA CUCTEMATHUECKOE MPUOOIICHUE YUAIINXCsl K CAaMOCTOSTEIHHON
MMO3HABATEIBHOM JICITEILHOCTH, HAYYHBIM METOaM ITO3HAHUS, (POPMHUPYIOIINM MOTHBAIIMIO H Pa3BUTHE
CITOCOOHOCTEH K XMMUU;

— obecrieyeHne yclIoBUi, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYaAIOLIUMUCS OIbITa pa3HO00pa3HON
NEeSATEeIbHOCTH, TIO3HAHMS U CAMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITETEHIIUM ), UMEIOILIUX

YHUBCPCAJIbHOC 3HAYCHUC OJId PA3JIMYHBIX BUAOB ACATCIIBHOCTHU,

— (dopmupoBanue yMeHUI OOBSICHITH U OIICHUBATH SIBIICHUSI OKPYKAOIIEr0 MUPa Ha OCHOBAHUU
3HaHUH U OIbITA, IOJYYECHHBIX PU U3YYECHUU XUMUU;

— (¢dopmupoBaHHe y 00yUYarOIIUXCSI TYMAaHHCTUYECKUX OTHOIICHUH, TOHMMAaHUS [IGHHOCTH
XUMHYECKHUX 3HAHUH JJIsl BRIPAaOOTKH SKOJOTHYECKH 11E71eCO00Pa3HOr0 MOBEACHUS B OBITY U TPYIOBOM
JESTeIbHOCTH B I[EJISIX COXPAHEHHUS CBOETO 370POBbSI U OKPYXKAIOIICH MTPUPOJTHON CPEIbI;

— pa3BHUTHE MOTHBAIIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHUS 00IIEUeIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO U
HAMPABIEHHOCTHU JAlIbHEHIIETO 00YUCHHUS.

MECTO YYEBHOI'O IPEIMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cucrteme ob61iero od6pazoBanus «XuMuUs» MpU3HAHA 003aTENbHBIM YY€OHBIM MPEAMETOM, KOTOPBIi
BXOJIUT B COCTaB MpeAMETHON o0nactu «EcTecTBEeHHO-HAYyYHBIE TPEIMETHDY.

Y4eOHbIM MJIaHOM Ha e€ u3ydeHue oTBeIeHO 136 yueOHbIX YacoB — Mo 2 4. B HeJeno B 8 U 9 kiaccax
COOTBETCTBEHHO.



COJEPKAHUE YYEBHOI'O ITPEIMETA

8 KIIACC

IlepBoHaYabHbIE XMMHYECKHE IOHATHSA

ITpenmer xumuu. Posb xuMuu B 5)Ku3HU yesioBeka. Tena u BenjectBa. duznyeckre CBOWCTBA BEILIECTB.
ArperatHoe cocTosiHue BenecTB. [IoHATHE 0 METOJaX IO3HAHUS B XUMHU. XUMHUS B cUcTeMe HayK. YucTsie
BelecTBa U cmecu. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJIEKYIbI. XUMUYECKUE 37eMEeHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie U cl0XKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popMyia. BageHTHOCT aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BenlecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOcUTEIbHAs MOJIEKYJIsIpHast Macca. MaccoBast 1071
XUMHYECKOI'0 AJIEMEHTA B COCMHEHUH.

dusznuecKkre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKast peakius U e€ Mpu3Haku. 3aKOH COXpPaHEHUsI MaCChl
BEIIECTB. XUMHUYECKUe ypaBHeHus. Kiiaccudukanus XMUMUYECKUX peakiuii (COeAnHEHMs, Pa3JIOKEeHuUS,
3aMeInIeHus, 0OMEHa).

XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i1, ¢ IpaBUjIaMu paboThI B JAOOPaTOpPUH U
npuémamu o0paieHus ¢ 1abopaTopHbIM 00OPYAOBaHUEM; U3YUICHUE U OTMCAHHE (PU3UUECKIX CBOHCTB
00pa3110B HEOPraHMYECKHUX BEIIECTB; HabMoAeHue (pu3ndeckux (II1aBJIeHHe BOCKA, TasHUE JIbJ]a, pACTUPAHUE
caxapa B CTYIKE, KHIIEHUE U KOHJEHCALHUsI BOJIbl) U XUMUYECKUX (TOpPEHUE CBEUH, IPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aUMOJEHCTBUE MeNa ¢ KUCIIOTO) ABJIEHUH, HAOII0AEHUE U OIIMCAaHUE MPU3HAKOB IIPOTEKAHUS
XUMHYECKHX Peakiuil (pa3sioskeHne caxapa, B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapwus,
pasnoxxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3aumojieiicTue xxenesa ¢ pacrsopom conu Meau(Il));
U3y4eHHEe CII0COO0B pa3JieieHusl cMecel (C MOMOIIbI0 MarHuTa, (PUIbTPOBAaHKE, BbITAPUBAHUE,
JUCTUIIIALMS, XpoMaTorpagus), IpoBeACHUE OUUCTKU ITOBAPEHHON COJIM; HAOI0eHUE U ONMCaHue
pE3yJIBTAaTOB MPOBEACHNUS ONBITA, WITIOCTPUPYIOIIErO 3aKOH COXPAaHEHHS MACChI; CO3/1aHNE MOJIEIeH
MOJIEKYJ (IIapOCTEPKHEBBIX).

Baskueiinue npeacTaBUTE/IM HEOPraHMYECKUX BelleCTB

Boznyx — cmecsk ra3zoB. CocraB Bo3ayxa. Kucinopoa — sneMeHT u mipoctoe BerecTBo. Haxoxaenue
KHCJIOpO/ia B IpUpoje, GU3NUecKue U XMMU4Yeckre cBoicTBa (peakuuu ropenust). Oxcunel. [Ipumenenne
kucnoposaa. CrnocoObl MOIydeHUs KUCIOPO/a B JIAOOpaTOPUH U IPOMBIIITIEHHOCTH. KpyroBopoT kuciopoja B
npupoze. O30H — aJuIoTpoInHas MOAU(PUKALNS KUCIOPOa.

TemnnoBoit 3¢ ekt XuMUUECKON peakluu, TEPMOXUMUYECKHE YPABHEHUS, 9K30- U SHAOTEPMUUECKUE
peakuuu. TommuBo: yroias U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUIIEHUE TApHUKOBOTO 3¢ (dekTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT 1 mpocToe BeniecTBo. HaxoxieHne Bogopoa B pupoe, pu3sndeckue 1 XUMHYecKHue
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MoTydeHust. Kuciotel u conu.

Konngecto BemectBa. Moinb. MossipHas Mmacca. 3akoH ABoraapo. MonspHblit 00bEM ra3os. Pacuérsl no
XUMHUYECKUM YPABHEHHUSIM.

duznueckue cBoiicTBa BoAbL. Boaa kak pactBoputens. PactBopbl. HacklieHHbIE 1 HEHACBIIEHHBIE
pactBOpbl. PacTBOpUMOCTH BeleCTB B BoAe.MaccoBasi 107151 BEIIECTBA B PaCTBOPE. XMMHYECKHE CBOMCTBA
Bobl. OcHOBaHUA. Pob pacTBOpOB B IPUPOJE U B )KU3HU YesioBeKka. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HEeHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heopranndeckux coenunennii. Oxcunpl. Kinaccugukamust okcumoB: coneoOpasyromye
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHBIe) U HecosileoOpasytomre. HomeHknatypa okcuioB (MexXIyHapoJHast 1
TpuBHasbHasA). PuU3nueckre U XUMHUYECKUE CBOMCTBA OKCUAOB. Ilomyuenne okcuios.

OcnoBanust. Kinaccugukaiyst oCHOBaHMIA: MIEI0YM U HEPACTBOPUMBIE OCHOBaHMs. HoMeHkaTypa



OCHOBaHUH (MEXAyHapoAHasl U TpUBUabHasH). DU3NYECKUE U XUMUYECKHE CBOMICTBA OCHOBaHUM.
[Tonmydyenue ocHOBaHUM.

Kucnotsl. Knaccuduxanus kuciaot. HomeHknaTypa KucioT (MeXayHapoIHasi U TPUBUAIbHAS).
Du3nyecKne 1 XMMUYECKUE CBOMCTBA KUCIIOT. Pan aktuBHOocTH MeTaiuioB H. H. bekeroBa. [Tonyuenne
KHCJIOT.

Comu. Homenknatypa cosieid (MexayHapoiHast U TpuBHasibHas ). OU3HNUYECKUE U XMMUYECKUE CBOMCTBA
cosiei. [Tonyuenue cosnen.

I'enernyeckas cBsI3b MEX]1y KJIaCCAaMU HEOPTaHUYECKUX COCTUHEHHH.

XHUMHUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE OIPEIEIICHUE COAEP KAHUSI KUCIIOPOAA B BO3/IyX€e; IIOJyUEHHE,
coOupaHue, paclo3HaBaHUE U N3yUYEHUE CBOMCTB KUCIOPOAa; HAOII0AeHNE B3aMMOACHCTBHS BEIIECTB C
KHCJIOPO/IOM U yCJIOBHUSI BOSHUKHOBEHUS U MIPEKpalleH s ropeHus (moxapa); 03HaKoMJICHHE ¢ oOpa3iamMu
OKCHJIOB U OIMCAaHME UX CBOWCTB; IMOJIy4eHHE, COOMpaHue, paclio3HaBaHNE U N3YYEHHE CBOMCTB BOJIOPOJIA
(ropenwue); B3aumoeicTBre Bogopoaa ¢ okcuaoM Meau(Il) (Bo3M0OKHO HCTIOIB30BaHKE BUACOMATEPHATIOB);
HaOI0/IeHue 00pa3loB BEUIECTB KOJUYECTBOM 1 MOJIb; HCcieloBaHHE OCOOEHHOCTEH PacTBOPEHHMSI BEILIECTB
C pa3NMYHON PACTBOPUMOCTHIO; IPUTOTOBIICHHE PACTBOPOB C OMPEAEIEHHON MacCOBOM JToNei
pPacTBOPEHHOIO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTPUEM U KallblleM) (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUAIIOB); ONpPEAeNIEHuEe PAaCTBOPOB KUCIOT U MIEI0YeH ¢ MOMOIIbI0 HHAUKATOPOB;
UCCIIeIOBaHHE 00pa3ll0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOIeHNE U3MEHEHUS OKPACKU
MHAMKATOPOB B paCTBOpaxX KHUCIOT U HIeNoueii; u3yueHnue Bzaumoaericteus okcuaa menu(Il) ¢ pactsopom
CEPHOI KUCIOTHI, KUCJIOT C METaJlIaMH, peaKIMii HeHTpanu3aluu; NoJy4YeHne HEPACTBOPUMBIX OCHOBaHHIA,
BBITECHEHHE OJTHOTO METaJlJIa IPYTUM U3 pacTBOPA COJIU; PEUICHHE SKCIIEPUMEHTANBHBIX 33724 M0 TEME

«Baxnenmmue Ki1acchl HEOPraHUYECKUX COCTHHEHUI.

IMepuoauyeckuii 3akon u [lepuoguveckas cucremMa xumuieckux djeMeHToB /. . Mennaeseena.
Crtpoenne atoMmoB. XuMu4eckas cBsi3b. OKMCJIANTENIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

ITepBble MOMBITKYU KJIACCH(PHUKAIIMN XUMUYECKUX J1eMEHTOB. [IoHATHE 0 Ipymnax CXOJHbIX JIEMEHTOB
(L1eI0YHbIe U IeT0OYHO3EMENbHbBIE METAJUIbI, TaJIOTEHbI, UHEPTHBIE Ta3bl). DIeMEHTHI, KOTOpbIe 00pa3yroT
am(oTepHbIe OKCHJIBI U TUAPOKCH/IBI.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumMuueckux 3neMeHToB 1. M. Menneneesa.
Kopotkonepuonnas u juimHHONepuoHas popmsal [leproandeckoit cucTeMbl XUMHUYECKUX 31€MEHTOB /1.
N. Menneneesa. [lepuoast u rpymmbl. PU3HUECKUN CMBICH ITOPSIIKOBOIO HOMEpA, HOMEPOB NIEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atoMoB. CoctaB aToOMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHue 3JeKTPOHHBIX 000JI049€K
aToMOB niepBbIX 20 xumudeckux aeMeHToB [lepuonnueckoii cucremsl 1. . MenneneeBa. XapakrepucTruka
XHMHYECKOT0 3JIEMEHTA IO €ro nojoxkeHuto B [lepuoguueckoii cucreme . 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHHS paJuyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpymnmaM u nepuoaaM. 3Hadenue [lepuoguueckoro 3akona u [lepuogunueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB I pa3BUTHUS HAyKU U npakTuku. [[. 1. MenneneeB — y4€HbIN U
TPaKJIaHUH.

Xumudeckas cBsi3b. KoBasieHTHasI (TTOJISIpHAS M HEMOJIIPHAS ) CBSI3h. DIIEKTPOOTPUIIATEIILHOCTh
XUMUYECKHX AJ1eMEHTOB. VIOHHas CBA3b.

Crenens okucieHns. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponieccel okucnenus u
BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI 3KCTIEPUMEHT: U3y4eHHE 00pa3lioB BEIECTB METAJUIOB M HEMETAJUIOB; B3aUMOJICHCTBIE
TUAPOKCUA IUHKA C paCTBOPAMHU KHMCIIOT U IIEJI0YEH; IPOBEACHHUE ONBITOB, HIUIIOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, PEAKLIUU PA3JI0KEHUS, COETUHEHMS).

MesknpeaMeTHbIe CBA3U



Peanm3arust MEXXIPEAMETHBIX CBS3EH MPU U3yUYECHUN XUMHUHU B 8 KJIACCE OCYIIECTBIICTCS Yepes
HCTIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MTOHSITHIA, TaK U MOHITHMA, SIBISIONIUXCS CUCTEMHBIMH IS
OTJICTHHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC MTOHATH: HAYYHBIN (DAaKT, TUTIOTE3a, TEOpHs, 3aKOH, aHAIU3, CHHTE3,
KJIacCU(pUKaIs, TIEPUOAUIHOCTh, HAOTIOICHHE, SKCIIEPUMEHT, MOJISITUPOBAHKE, U3MEPEHUE, MOJICTb,
SIBJICHUC.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH]I, H30TOIbI, PAIHOAKTUBHOCTD,
MOJIEKYJIa, HIEKTPUUECKHUH 3apsi, BEIIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(du3nUecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHSI, KOCMOC, TUTaHETHI, 3BE31b1, COJHIIE.

buonorus: porocunres, qpixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIC TOPOIB, TIOJIE3HBIE HCKOTIAEMbIC, TOTLINBO,
BOJIHBIC PECYPCHI.

9 KJIACC
BewecTBo M XUMHYeECKasd peaKI U

Ilepuoanueckuii 3axoH. Ilepuoanueckas cuctema xumudeckux ieMeHToB Jl. 1. Menaeneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX JIEMEHTOB MEPBbIX TPEX NEPUOIOB, KaHs,
KaJIbLUS M UX COEJUHEHHUH B COOTBETCTBUU C MOJIOXKEHHEM 3J1€eMEHTOB B Ilepuoaunueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOU CBA3HU. TUIIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THUIIa KPUCTAIUIMUECKON PEIETKU U BUJ1a XMMUUYECKOM CBSI3U.

Knaccu¢ukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB (MEXTyHApOIHAS U TPUBHAIIbHAS).
XUMHYECKUE CBOWCTBA BELIECTB, OTHOCAILINXCS K Pa3IMUHbIM KJIaccaM HEOPTaHUYECKUX COEIMHEHNUH,
IeHEeTUYEeCKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukaius XuMHUecKuX peakiuii o pa3IuuHbIM IPU3HAKaM (110 YUCIY U COCTaBY yYacTBYIOIIMX B
PEaKIMU BEIIECTB, [0 TEIIOBOMY 3((eKTy, IO U3MEHEHUIO CTETeHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB,
110 00paTUMOCTH, MO YYACTHIO KaTaau3aTropa). IK30- U SHAOTEPMHUUECKUE PEaKIH, TEPMOXUMHUYECKHE
YPaBHEHHS.

[TonsaTHe 0 cKkOpocTH XUMHUUECKOH peakiuu. [TonsTHe 06 00paTUMBIX M HEOOPATUMBIX XUMHUYECKUX
peakuusax. [IoHATHE 0 TOMOTEHHBIX M TETEPOT€HHBIX peakiusaX. [IoHsTHE 0 XMMHUYECKOM PaBHOBECHHU.
@DakTOpHl, BIUAIOLUIUE HA CKOPOCTh XUMUYECKON PEAKIIMH U NIOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKuCINTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIINH, STIEKTPOHHBINA OaJaHC OKHCIUTEIbHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBlIeHHE ypPaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINI C UCIIOJIBb30BaHUEM METO/1A
3JIEKTPOHHOTO OajaHca.

Teopust 3€KTPOTUTHUECKON AUCCOLMAIMU. DIEKTPOIUTHI U HE- JIEKTPOJINThL. KaTnoHbI, aHHOHBI.
MexaHu3M IUCCOLMAIMU BEUIECTB C Pa3IMUYHbIMU BHIaMU XUMHUUYECKOH cBsi3u. CTeneHb NMCCOLMALINN.
CunpHbI€ U Cl1a0Oble AIEKTPOJIUTHI.

Peakuyuu nonHoro oOMeHa. Y cioBus MpOTEKaHUs peakluii HOHHOTO 0OMeHa, MOJIHbIE U COKpaIllEHHbIE
MOHHbIE YpaBHEHUsI peakuuil. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE MpeICTaBICHHM 00
JNEeKTpoNUTHYeCKOM qucconuanui. KauecTBeHHbIe peakiiui Ha HOHbI. [IoHATHE O THApOIH3€E CONEH.

XUMUYECKUH KCTIEPUMEHT: O3HAKOMJIEHUE C MOJIETISIMU KPUCTAJUTMUECKUX PEHIETOK HEOPTaHUUECKUX
BEIIECTB — METAJJIOB M HEMETAJIOB (rpaduTa 1 anMasa), CII0KHBIX BEIIECTB (XJI0pHUAa HATPUs);
HCCJIEIOBAaHHE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOHN peaklMy OT BO3/IEHCTBUS Pa3IMYHBIX (aKTOPOB;
UCCIIEIOBAaHME AIIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IPOIECCA UCCOLUAIMM KUCIIOT, HIeJI04Yel u conen
(BO3MO’KHO MCHOJIH30BAHUE BHIEOMATEPUAIIOB); IPOBEACHUE ONBITOB, MILTIOCTPUPYIOIUX TPU3HAKH
NPOTEKaHUS peaKuii HOHHOTro oOMeHa (00pa3oBaHKe OCajKa, BbIJICIEHUE ra3a, 00pa30BaHUE BOJIbI); OIIBITOB,



HWINTIOCTPUPYIOMUX MTPHUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[Hﬁ (FOpeHI/Ie, pCaKknuu pasyioKCHUA,
COGI[I/IHGHI/ISI); pacno3HaBaHuC HCOPraHMICCKUX BCHICCTB C MOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ Ha UOHBI,

PCHICHUC SKCIICPUMCHTAJIIbHBIX 3a/1a4.
HeMeTanasl 1 ux COCIMHCHHUHA

OOwas xapakTepucTika rajoreHoB. OCoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS.
Crpoenue u pu3nuecKue cBOMCTBA NPOCTHIX BEIECTB — rajloreHOB. XMMHUYECKHE CBOWCTBA HAa IpUMeEpe
xJiopa (B3aMMOJIEHCTBHE C METallIaMH, HEMETaJlJIaMH, 111ej049aMu). XinopoBoopol. CossiHas KUCIIOTa,
XMMHUYECKHE CBOWCTBA, [T0JIy4yeHHe, IpUMeHeHue. JlelicTBue XJ10pa ¥ XJI0pOBOJOPO/ia HA OPraHU3M
yesoBeka. Baxuelinme XI0pu bl U X HAXOKACHUE B IPUPOJIE.

OOwas xapakrepucTrka 31eMeHToB VIA-rpymnibel. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTE€PHbIE CTEIIEHN
OKHCIICHHS.

Crpoenue U pU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHbBIE MOIU(UKAIIIH
KHCJIOpO/a ¥ cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOpO, CTpOeHHE, (PU3NIECKUE M XUMUYECKUE
cBoiicTBa. OKCHIBI CEPBI KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHast KUCIOTa, GPU3NIECKUE U
XUMHAYECKHE CBOMCTBA (0OIIHE KaK MPEICTaBUTEINS Klacca KUCIIOT U crienu(puieckne). XMMHUECKUe
peaKIyH, JIeXKaIiue B OCHOBE MPOMBIIIUIEHHOTO CIIOC00a MoTydeHust cepHoi kucaothl. [Ipumenenne. Comu
CepHOM KHCIIOTHI, KAaUEeCTBEHHAs peakius Ha cyinb(ar-uoH. HaxoxaeHue cepol v e€ CoeNMHEHHIA B TIPUPOJIE.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COSTMHEHUSIMU CEePBl (KHCIOTHBIE TOK/IH, 3arps3HEHUE
BO3/yXa M BOZOEMOB), CITOCOOBI €T0 PEIOTBPALICHHUS.

OOm1ast xapakTepucTHKa 31eMeHTOB VA-rpynimbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEIICHH
OKHCIICHHS.

A30T, pacrpocTpaHeHHe B Ipupoje, GU3ndecKue U XMMU4Yeckue cBoiictBa. KpyroBopot a3ota B mpupoJe.
AmMHak, ero pu3n4ecKrue 1 XMMUYECKHe CBOMCTBA, MojlyuyeHue U npuMeHeHue. Coau aMMOHUS, UX
¢u3nueckre U XMMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHHMS. A30THas
KHCIIO0Ta, €€ ody4YeHue, pusnueckne 1 XuMHUIecKue cBoicTBa (001e Kak MpeCTaBUTeNs Kacca KUCIOT U
cneunpuyeckue). Micnoap3oBaHue HUTPATOB U COJIEH aMMOHHMS B Ka4eCTBE MUHEPAJIbHBIX Y100pEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAOLIEH cpeJibl COETMHEHUAMH a30Ta (KUCIOTHBIE JOXKAU, 3arpsi3HEeHHE
BO3/1yXa, I0YBHI U BOJIOEMOB).

®ocdop, amnorponHsle Moaudukanuu gocdopa, hrusnyeckre u XumMudeckue cpoiicrsa. Okcun
docdopa(V) u hocdhopHas kuciora, punveckre 1 XMUMUYECKUE CBOUCTBA, MonydeHue. Mcnons3oBanue
¢dochaToB B KauecTBE MUHEPATIbHBIX YI0OPEHUH.

O6mr1as xapaktepuctrka 3eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCIICHHS.

VYraepon, aluIOTPOITHEIE MOTU(BHUKAIINH, PACIPOCTPAHEHUE B IPUPOJIE, PU3HUecKre 1 XUMUIECKHE
cBoricTBa. Ancop6Orus. KpyroBopot yriepona B npupoae. OKCuabl yriaepoa, uX Gu3ndecknue U XUMUIECKUe
CBOWCTBA, IEVCTBUE HA KHUBBIE OPTAaHU3MBI, IOJIYYEHHE U TIPUMEHEHHE. DKOJIOTHYECKUE ITPOOIIEMBI,
cBs3aHHBIE ¢ OkcuioM yriepoaa(lV); runoresa rmodamrbHOTO MOTETUICHHS KIIMMaTa; MTApHUKOBBIA (D PeEKT.
VYronbHas KUCIIOTa U €€ COMH, MX (PU3NIECKHE M XUMHUYECKHE CBOMCTBA, IMTOTydeHIE U TIPUMEHEHHE.
KadecTBeHHas peaknus Ha KapOOHAT-HOHBI. Vcnop30BaHne KapOOHATOB B OBITY, MEAHIINHE,
MIPOMBITIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHaYaTbHBIC IOHATHS 00 OPTraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUX yriiepoaa (MeTaH, dTaH,
STHJIEH, alleTUJICH, 3TaHOJ, TIIMIEPUH, YKCYCHas KucioTa). X coctaB u xumudeckoe crpoeHue. [lonsatue o
OMOJIOTMYEeCKH BaXKHBIX BEILECTBAX: )KHUPAX, OEJIKaxX, YIIeBOAAX — U MX POJIU B )KU3HU YEJIOBEKa.
MarepuanbHO€ €TUHCTBO OPraHUYECKUX M HEOPTaHMUECKUX COCAMHEHUH.

Kpemuuii, ero pusnueckue u XuMHYeCKre CBOMCTBA, oyueHue U npuMeHeHne. CoeJMHEHNsI KPEMHUS B

npupojae. Odmue npeacrasienus o0 okcuzae kpemuusa(IV) u kpemaneBoit kuciaore. CHIIMKATHI, UX



UCIIOJIb30BaHUE B OBITY, MEAULIMHE, TPOMBIIIUIEHHOCTH. BaXkHeI1e CTpOUTEIbHBIE MaTEPUAIIbl: KEpaMHKa,
CTEKJIO, IEMEHT, 0eTOH, kene300eToH. [Ipobiaembl 0e30macHOro NCHOIb30BAHUS CTPOUTENBHBIX MaTEPUAIOB
B [IOBCEJHEBHOM KU3HHU.

XUMUYECKUH IKCTIEPUMEHT: U3y4eHHE 00pa3li0B HEOPraHNYECKUX BEIECTB, CBOWCTB COISTHOM KHCIIOTBI;
IPOBE/ICHUE KaYEeCTBEHHBIX PEaKINii Ha XJIOPUI-HOHBI M HAOIIOCHNE IPU3HAKOB UX MPOTEKAHHUS; OTIBITHI,
oTpakaromue GU3NIecKue 1 XUMUUYECKHE CBOMCTBA TAJIOT€HOB M X COCTUHEHUH (BO3MOXKHO HCIIOJIh30BAHNE
BUICOMATEPHAJIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPUIO0B (TATOT€HUIOB); O3HAKOMIIEHHE C 00pazliaMu
Cepbl U €€ COETMHEHUSIMU (BO3MOXHO MCII0JIb30BaHUE BUAEOMATEPUAIIOB); HA0JIIOIEHUE Mpoliecca
o0yrJIMBaHUs caxapa IoJ AeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOThI; U3yYEHNE XUMUYECKUX
CBOWCTB pa30aBJIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KAaUeCTBEHHOH peakiy Ha cyJib(aT-uOoH U
HaOJroIeHue NpU3HaKa €€ MPOTEKaHUs; O3HaKOMIIEHUE ¢ (U3NYECKUMU CBOMCTBaMHU a30Ta, Gpocdopa U ux
COeMHEHUH (BO3MOKHO UCIOJIb30BAHKUE BUIEOMATEPUAIIOB), 00pa3LiaMy a30THBIX U (POCHOPHBIX
yoOpeHuii; noiaydyeHue, coOupaHue, paclo3HaBaHue U U3y4YE€HUE CBOMCTB aMMHaKa; IPOBEACHNE
Ka4eCTBEHHBIX PEAKLIMIA HAa HOH aMMOHUS U (pocaT-uOH U U3ydYEeHUE IPU3HAKOB UX MTPOTEKAHMUS,
B3aMMO/IEHICTBHE KOHIIEHTPUPOBAHHON a30THON KUCIIOTHI C ME/IbIO (BO3MOXHO MCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB); U3yYEHHUE MOJIeNIeil KpUCTAJUIMYECKUX PEIIETOK aimasa, rpadura, GpysiepeHa;
03HAKOMJIEHHE C ITPOLIECCOM a[COPOIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTHBOIa3a; MojyyeHue, cCoOupaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB YIJIEKUCIIOTO ra3a; poBeIeHHe
Ka4eCTBEHHBIX PEAKIIMA Ha KapOOHAT- M CUJIMKAT-UOHBI U N3yYeHHE TIPU3HAKOB MX MPOTEKAHUS;
03HAaKOMJICHHE C IPOAYKLMEN CUIIMKATHON IIPOMBIIUICHHOCTH; PEIICHUE YKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME

«BaxHeuIe HeMEeTAIJIbI U UX COEIUHEHUY.
MeTaibl M UX COeINHEHUA

OO6m1ast XxapakTeprucTHKa XUMHYECKHUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHWH WX MOJIOKCHHS B
[lepuoauueckoii cucreme xumudeckux 3yemMeHToB 1. 1. MenneneeBa u ctpoeHus aroMoB. CTpoeHue
MeTaJuIoB. MeTanyeckast CBsI3b U METAIIINYECKas KpUCTaJUIMUEcKas peleTKa. DIeKTPOXUMUYECKUH Pl
HaNpsDKEHUH MeTaluioB. OU3ndeckue U XMMHUYeCKHe CBOMCTBa MeTauioB. O01ue crnocoObl MOTyYeHHs
MeTaisioB. [ToHSATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT KOppo3uu. CruiaBsl (cTamb,
YYyT'yH, AIOPATIOMUHUN, OpPOH3a) U MX TPUMEHEHHE B OBITY U IPOMBIIIUIEHHOCTH.

[Ilenounsie MeTaiubl: ntonoxeHue B [lepruoanueckon cucreme xuMuueckux anemeHToB /. . Menneneesa;
CTpOEHHE MX aTOMOB; HaXxOXAeHHe B pupojae. Puznyeckue U XUMUYECKUE CBOMCTBA (HA IpUMEpe HATPUS U
Kasust). OKCH/IBI M THAPOKCHUIBI HATPHS U Kanus. [IpruMeHeHre MIeJT0YHBIX META/UIOB U UX COCAMHEHHIA.

[IlenoyHo3eMenbHBIE METAJIBI MATHUM M KaJIbLIMIL: TTOJ10keHUE B [leproanueckoil cucteMe XUMUYECKUX
anemenToB J[. . MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XACHHUE B pupoe. Pu3ndeckue 1 XMMHUYECKUe
CBOICTBa MarHus M Kanblivs. Baxkneilmye coequHeHns Kanbiust (OKCUA, THIPOKCHI, cOH). KECTKOCTh
BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AsroMuHMiL: Tonoxkenue B [lepuoanyueckoil cucreme xumuyeckux smemeHToB . 1. Menneneena;
CTPOCHHE aTOMa; HaXOXJeHHE B Ipupojie. PU3NUecKre 1 XUMUUIECKHE CBOMCTBA ATFOMUHUA. AM(OTEepHBIE
CBOICTBA OKCHJIA U THAPOKCUAA AITFOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuyeckux snmemeHToB 1. 1. Menaeneesa; ctpoenue
aToMa; HaXOoXJIeHHe B npupoae. usznueckne u XMMHYECKHAE CBOMCTBA kele3a. OKCUbI, TUAPOKCUIBI U COJIHA
xene3a(ll) u xxeneza(Ill), mx coctas, CBOMCTBA U TIOJTyYCHHE.

XUMHAYECKUH IKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PU3UYECKUMHU
CBOMCTBAMM; U3YUYECHHE PE3YJIbTATOB KOPPO3UH METAIIIOB (BO3MOXKHO MCIIOIb30BAHUE BUIEOMATEPUATIOB),
0COOCHHOCTEH B3aUMO/ICHCTBHUSI OKCUIA KAIIBIIUS U HATPUS C BOJOM (BO3MOKHO HCIIOIH30BAHHE
BUJIEOMATEPHUAIIOB); UCCIIEA0OBAHNE CBOMCTB KECTKOM BOJIBI; MTPOLIECCa TOPEHUSI JKETe3a B KUCIOPO/Ie

(BO3MO’KHO UCTIOJIb30BaHUE BUICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHHUs KAYeCTBEHHBIX PEAaKLIUil Ha HOHBI



(MarHus, Kanblus, aTFOMUHUS, IUHKA, xkene3a(ll) u xeneza(Ill), meau(Il)); HabmoaeHNE U ONTUCAHHE
MPOLIECCOB OKPAILTUBAHUS MJIAMEHH MOHAMU HATPUS, Kalus U KaJbLUsl (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIENOBAaHUE aM(POTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHUS U THAPOKCHUIA ITUHKA;

PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4 10 TEMC «Baxxnelimue MeTamIbl U UX COCAUHCHUA.
XuMHUS ¥ OKpPY:Ka0IIAs cpeaa

HoBele maTepuaiibl 1 TexHONIOrMU. BeniecTBa 1 MaTepualibl B TOBCEHEBHON KU3HU YEIOBEKA. XUMUS U
310poBbe. bezonacHoe UCIob30BaHNe BEIIECTB U XUMHUYECKUX peakiuid B ObITy. [lepBast momors mpu
XUMUYECKHUX 05KOrax U OTpaBiieHUsIX. OCHOBBI IKOJIOTHYECKON IPaMOTHOCTH. XUMHYECKOE 3arps3HEHUE
OKpY>Karoleu cpepbl (mpenenpHas gomyctuMas konteHTpanus semects — [1JIK). Pons xumuu B pemennun
HKOJOTUYECKUX MTPOOJIEM.

[IpupoaHbIE HCTOYHUKH YTIEBOJAOPOAOB (yroib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX TEPEPAOOTKH, HX
pOJIb B OBITY U TPOMBILIUIEHHOCTH.

XUMHUYECKUH SKCTIEPUMEHT: H3yueHHe 00pa3I0B MaTEPUAIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIC
MaTepuasbl).

MemnpenMeTHme CBA3H

Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kilacce OCYLIECTBIISIETCS Yepe3
UCIIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U NOHATHH, SBIISIOIUXCSA CUCTEMHBIMU JUIS
OTJEJIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI0 IIUKJIA. Peanu3aius MexXnpeIMeTHbIX CBA3eH U U3y4eHUN
XUMHUH B 9 KJlacce OCYILECTBIICTCS Yepe3 MCI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX OHATHH, TaK U
HOHATHUH, ABJSAIOIINXCA CUCTEMHBIMH JUISl OTJIEJIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOT'O LIUKJIA.

OO1u11e ecTecTBEHHO-HAY4YHbIE MOHATHS: HayuyHbIH (haKT, TUIIOTE3a, 3aKOH, TEOpUSs, aHAJIU3, CUHTE3,
KJaccu(uKaus, epuoAnIHOCTb, HaOII0I€HUE, SIKCIIEPUMEHT, MOICTIMPOBAHNE, U3MEPEHUE, MOIEIb,
SIBJICHUE, TAPHUKOBBIN 3 (PEKT, TEXHOJIOTUS, MAaTEepUAJIBI.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaJHOAKTUBHOCTB,
MOJIEKYJIa, YIEKTPUUYECKUH 3apsil, TPOBOJAHUKH, ITOTYITPOBOIHUKH, TUIIEKTPUKH, (OTOIIEMEHT, BELIECTBO,
Tes0, 00BEM, arperaTHOE COCTOSTHHUE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTb, KpUCTAINIMYECKask PEeLIETKa,
CIUIaBbl, GU3NYECKUE BEIIMUMHBI, €IMHULIBI H3MEPEHHsI, KOCMHUUYECKOE IPOCTPAHCTBO, TIAHETHI, 3BE3/1bI,
Counnre.

buonorus: porocunres, apixanue, Ouocdepa, skocucTeMa, MUHEpaJIbHbIE YA00pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpagus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, ITOJIE3HBIE HCKOTIaeMbIE, TOILINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATDBI

I/ISY‘-IGHI/IG XAMUH B 8-9 Kitacce HaIlpaBJICHO HAa JOCTUKCHUC OGy‘-IElIOH.II/IMI/ICSI JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U MMPECAMETHBIX PE3YJIbTAaTOB OCBOCHUA yqe6Horo npeamera.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yIbTaThl OCBOSHHS IIPOrPAaMMbI OCHOBHOT'O 00IIIEr0 00pa3oBaHuUsI TOCTUTAIOTCS B XOJIE
O6y‘-IeHI/I$I XUMHUHU B CAUHCTBEC yqe6H0171 ¥ BOCITMTAaTEILHOM JACATCIIbPHOCTH OpI‘aHI/I?;a]_[I/II/I B COOTBCTCTBHHU C
TpaaAUIIUOHHBIMUA pOCCI/If/’ICKI/IMI/I COIIMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IIPUHATBIMU
B O6H_[€CTBC IpaBuJiaM1 1 HOPpMaMU IMOBCACHUA U CHOCO6CTByIOT nmponeccaM CaMOIIO3HaHUA, CaMOPa3BUTHUA
U COIMATIM3AIMU 00yYarOIIUXCA.

JIMYHOCTHBIE PE3YNIBTAThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

IMaTproTHYeCKOro BOCIIMTAHUS

1) HEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACIICIHIO,
HOHMMAaHUsI 3HAUCHUS] XMMHUYECKOW HAayKU B KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIA/ICTh
JOCTOBEPHOM MH(pOpMAIUE O MePeIOBbIX JOCTHKEHUSIX H OTKPBITHSIX MUPOBOW M OTCYECTBEHHOH XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

Fpamancxoro BOCIIUTAHUA

2) MMpEaACTaBJIICHUA O COUMAJIBHBIX HOpMax U MnpaBujiax MCKJINIYHOCTHBIX OTHOIIICHUH B KOJITICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6I_I_ICCTB6HHO HOHGSHOﬁ, y‘le6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI‘/‘I, TBOp‘lCCKOfI n
APYrux BUAax ACATCIbHOCTU; TOTOBHOCTH K pa3Hoo6pa3H0171 COBMECTHOM ACATCIIbHOCTHU IIPH BBIIIOJIHCHHUH
y‘le6HbIX, IMO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUHN XUMHWYCCKUX SKCIICPUMCHTOB, CO3JIaHUHN y‘le6HLIX ITPOCKTOB,
CTPCMJICHUSA K B3AUMOIIOHMMAHHWIO U B3AUMOIIOMOIIHA B ITPOICCCEC ITOH yqe6H0171 JACATCIBHOCTHU, TOTOBHOCTH
OLICHMBATh CBOE MOBEJICHHUE U IOCTYIIKH CBOUX TOBapI/IIJ_[eﬁ C MMO3HUIIMKU HPAaBCTBCHHLIX U IIPABOBBLIX HOPM C
y‘léTOM OCO3HAHMS MOCJIEICTBUA IMMOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUS

3) MHPOBO33PEHUECKHX MPECTABICHHI O BEIIECCTBE M XUMHUUECKON PEaKIlii, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIIMX OCHOBY JUIsl IOHUMAaHUS CYLIIHOCTH HAyYHOUR
KapTUHBI MUPA; TIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MTPUPO/IbI, B3AUMOCBSI3AX
YyeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX Ha IMOJyYeHHE HOBBIX 3HAHUH 10 XMMHUH, HEOOXOAUMBIX IS
00BsicHEHUST HAOTI0aeMbIX MPOIIECCOB U SIBICHUM;

5) mo3HaBatenbHOM, HHGOPMAIIMOHHON M YMTATEIbCKOM KYJIbTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbLHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypPOM, JOCTYIHBIMU TEXHUYECKUMHU
cpencTBamMu UH()OPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K 0OYUCHHIO U MO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON U UCCIIEIOBATEICKON IEATETbHOCTH, K OCO3HAHHOMY BBHIOOPY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JaIbHEHUIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) 0CO3HAHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 310pPOBbIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 )KU3HU, OCO3HAHUS MOCJIEACTBUN M HENPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOT0JIs1, HAPKOTHKOB, KypeHHs ), HEOOXOIMMOCTH COOJIIOICHHSI TPAaBUI O€301MaCHOCTH MPH 0OpaIlieHHH ¢
XMMHUYECKHMH BEIIECTBAMH B OBITY U peasibHON KHU3HH;

TpyroBoro Bocnuranus
8) uHTepeca K MPaKTUIECKOMY U3y4CHUIO Mpodeccuii U Tpya pa3indHOro pojia, yBaKCHUE K TPYILY H



pe3yibTaTtaM TPYyJOBOH 1EATeIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEAMETHBIX 3HAHUN 110 XMMUH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAIILHOM TPAEKTOPUH MPOJOKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIEIIHON
npodeCcCHOHATBHOM eATENTbHOCTH U PA3BUTUSI HEOOXOTUMBIX YMEHUI; TOTOBHOCTh aJallTUPOBATHLCS B
npodeccuoHaIbHOMN Cpeje;

IKO0JOTHYeCKOro0 BOCIIMTAHUSA

9) 3KOJIOTMYECKH 11e7IeCO00Pa3HOT0 OTHOIICHHUS K MPUPO/IC KaK KCTOUHUKY KH3HH Ha 3eMiie, OCHOBE e
CYIIIECTBOBAHMS, IOHUMAHUS [ICHHOCTH 3JI0POBOTO M 0€301acHOro 00pa3a )Ku3HU, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOICHUS
MpaBuII OE30MMACHOTO TIOBEICHUS IPU PabOTE ¢ BEIIECTBAMH, a TAK)KE B CUTYAIIHSIX, YTPOXKAIOIIUX 30POBBIO
Y JKU3HH JTIOACH;

10) criocoOHOCTH MPUMEHSTH 3HAHHMS, TIOJy4YaeMbIe TIPU U3YYCHUU XUMUH, JUTS PEIICHHUS 3a71a4, CBSI3aHHBIX
C OKpY>Karolle IPUPOIHON CPEOH, TOBBIIEHUS YPOBHS 3KOJIOTMYECKON KyJIbTYpPbl, OCO3HAHUS
I00ATLHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U IYTEeH UX PEHICHHS IIOCPEICTBOM METOJI0OB XUMUU;

11) 5KOJIOTHYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B ITO3HABATEIbHON, KOMMYHUKATHBHOMN H

COLIMAJIbHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYMMbIE I (HOPMUPOBAHUSI MUPOBO33PEHHUS
oOlieHay4YHbIe TOHATUS (3aKOH, TEOPHs, IPUHIIUIL, TUIIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUI U3
3THUX MPeIMETOB (OPMUPOBATH MPEACTABICHUE O LIEJTOCTHOM HAyYHOU KapTUHE MUPA, U YHUBEPCAJIbHBIC
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIICUUBAIOT
(opMUpOBaHKE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBIICHUIO YUeOHOU
JeSITENIbHOCTH.

MeTtanpeameTHble pe3ynbTaThl OCBOEHHUS 00pa30BaTeIbHON MPOrpaMMBbl IO XMMHUH OTPaXKaroT OBJIAJCHNE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CﬁCTBI/ISIMH, B TOM 4HCJIC:

ba3oBbIMH JIOTHYECKUMU 1€/ CTBUSIMH

1) yMeHHEeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIICHHUS TIPH OCBOCHUH 3HAHHI: PACKPBIBATH CMBICIT
XUMHUYECKHUX TOHATUHN (BBIICNATH UX XapaKTepHbIE IPU3HAKH, YCTAaHABINBATh B3aMOCBS3b C APYTUMU
HNOHSTHUSIMH ), UCTIOIb30BaTh MOHATHUS JJIs1 OOBSICHEHUSI OTAEIBHBIX (PaKTOB U SBJIEHUH; BEIOMpPATh OCHOBAHUS
U KPUTEPUH JUTsl KJIacCU(UKALUU XUMUYECKUX BELIECTB U XMMHUECKUX peaKlnii; yCTaHaBIMBAaTh IPUUYUHHO-
CJIEICTBEHHBIE CBS3H MEKIy O0BEKTaMHU U3YUEHUS; CTPOUTH JIOTUUECKUE PACCyKICHUS (MHIyKTUBHbIE,
JI€TYKTUBHBIE, 110 AaHAJIOTUN); JIeJaTh BHIBO/IBI U 3aKIIOUECHNUS;

2) yMEHUEM IPUMEHSTH B IPOLIECCE TIO3HAHMS TIOHSTHUS (IPEAMETHBIE U METaIIPEMETHEIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENIH, CIIOJIb3YEMbIE B XUMHH, TPe0OPa30BhIBaTh HIMPOKO NPUMEHSIEMBIC B
XUMHHU MOJIENIbHBIE TPE/ICTABICHUS — XUMHUECKUI 3HaK (CUMBOJI JIEMEHTa), XUMHUUEcKast popMyna u
ypaBHEHHE XUMUYECKOH peakiiui — MpHU pelIeHud y4eOHO-TI03HaBaTeNbHBIX 3a/1a4; ¢ YYETOM ITHX
MOJIENIbHBIX MPEJICTABICHUH BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX OObEKTOB
— XMMHYECKHX BEIIECTB U XUMUYECKUX PEaKIIHii; BBISBISATH O0IIME 3aKOHOMEPHOCTH, TPUUHMHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aeMBIX IIPOLIECCAX U ABJICHUX; IIpeUIaraTb KPUTEPUU IJIs
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUHIL; CAMOCTOATENBHO BHIOUPATh ClIOCO0 pelieHus yueOHon
3aJauu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEILICHUs, BEIOMpPATh HanboIee MOAXOIAIIMN ¢ yI€TOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB);

ba3zoBbivMu HCCIeA0BaATCIbCKUMH IleﬁCTBHHMH



3) yMeHHEM HCIO0JIb30BaTh MOCTABJICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHMUSI, a TAKXKE B
Ka4ue€CTBE€ OCHOBHI IJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI IO MPOBECPKE NPABUIIBHOCTH BbICKA3bIBACMBIX CY)K,Z[CHI/II\/II;

4) mpuoOpeTeHHe OIbITa MO TUIAHKPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YICHUIECKUX KCIICPUMEHTOB!
yMeHHE HaOJII0IaTh 32 XOA0M IPOIIecca, CAMOCTOSATEIILHO IIPOTHO3MPOBATh €ro pe3yibTaT, (POPMYIUPOBATH
O606H.[eHI/ISI " BBIBOJIBI ITO pC3YyJIbTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBaHHUA, COCTABJIATH OT4YET O
POJICNIaHHOM padoTe;

Pa6oroii ¢ undgopmanmeit

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATH K MHTEPIIPETUPOBATH MH(POPMAIMIO PA3IUYHBIX BUIOB U GOPM
IIPEJICTaBICHHUS, II0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (Hay4HO-IIOMYJISIpHAs JUTEPATypa XUMHUYECKOTO
CoJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTHUECKH OIICHUBATH IPOTUBOPEUYHBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO,

6) yMEeHUEM IPUMEHSTH Pa3JIMYHbIC METOBI U 3AIPOCHI IIPH MTOUCKE U 0TOOpE HH(POPMALIUH 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BHIIOJTHEHUSI yIEOHBIX U IO3HABATEIIBHBIX 3a/1a4 OIpe-
JIeNEHHOr 0 TUIIA; TPUOOPETEHHE OIbITa B 00JIACTH UCIOIb30BAHUS MH(POPMATMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOI aKTHBHOT'O UCIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHYIO (POpMY IPEeCTaBIeHNUs HHPOPMALUU U WILTIOCTPUPOBATh
pelaemMble 3a/1a4 HECIIOKHBIMU CXEMaMH, AUarpaMMaMu, IpYruMu popMaMu rpaduKy U uxX
KOMOWHAIASIMH;

7) yMEHHUEM KCIIOJIb30BATh U aHAIM3UPOBATH B IPOLIECCE YUCOHOM M UCCIICI0BATEIBCKOM eI TeIbHOCTH
UH(OPMALIHIO O BIMSHUU POMBIIIIEHHOCTH, CEIBCKOT0 X03SHCTBA U TPAHCIIOPTA HA COCTOSIHUE

OKpYKaroIe TPUPOIHOU CPEJIbL;

YHuBepcaIbHBIMI KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) ymeHueM 3a1aBaTh BOMPOCHI (B XOJ1€ THAIOra W/HIN JUCKYCCHH) IO CYIIECTBY 00CYXIAeMOM TEMBI,
dbopMynUpOBaTh CBOM MPEATIOKEHUS OTHOCUTENILHO BBITIOJIIHEHUS TIPEIIOKESHHOHN 3a]auu;

9) nproOpeTeHKe OMbITA MPE3CHTAIIHH PE3YIbTATOB BHITOJHEHUS XMMUYECKOTO IKCIIEPUMEHTA
(;1abopaToOpHOTrOo OMBITA, JTA0OPATOPHOM PAOOTHI MO HCCIEAOBAHUIO CBOMCTB BELIECTB, YI€OHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIILHON U HCCIIEA0BATEIbCKOM
JESTENIbHOCTH MPH PEIICHUH BO3ZHUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIINX HHTEPECOB U COTJIAaCOBAHUS
no3uiuil (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAMHAIIMS COBMECTHBIX IEHCTBUH,
orpezieNieHue KPUTEPUEB 110 OIIEHKE KaueCTBa BHIMOJIHEHHON paboThI U 1Ip.);

YHHUBepCcaIbHBIMH PEryIsiTHBHBIMH AeHCTBUAMH

11) yMeHHEM CaMOCTOSTEIEHO OIPEIEISTh IEU ISSITeIbHOCTH, TNIAHUPOBATh, OCYILECTBIISATD,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTU KOPPEKTUPOBAThH CBOIO AESITEILHOCTD, BEIOWpaTh Hanbosee
s pexTuBHBIEC CITOCOOHI pellieHrs YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIATh WU
KOPPEKTUPOBATh MPETIOKEHHBIN AITOPUTM IE€UCTBHI NPY BBIITOJIHEHUH 33JaHUI C YYETOM MO YYCHHS
HOBBIX 3HaHHUM 00 N3ydyaeMbIX 00BEKTaX — BEUIECTBAX U PEaKLUsAX; OLEHUBATh COOTBETCTBUE MOTyUYEHHOTO
pe3yJibTaTa 3asiBJICHHOMU 1IEJIH;

12) ymeHneM UCTIONB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPeJIaracMble B YCJIOBUY 3aaHUM.

IHPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB MO OCBOCHHUIO 0053aTELHOTO COIEPKaHUsI, YCTAHOBIIEHHOTO JTAaHHOMN
MIPUMEPHON paboueit MPorpaMMoi, BRIJIEISIIOT: OCBOEHHBIE 00yUJalOIIMMHICS HaydHbIE 3HAHUS, YMEHUS U
CIOCOOBI TEUCTBUH, cielupUUECKHe JIJIs TPEIMETHON 00J1acTh «XHUMUS», BUABI JESTETHHOCTH TI0
MOJIYYCHHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETALUU, TPEOOPA30BAHUIO U TIPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U

HOBBIX CUTYyallHUAX.



[IpenMeTHBIE pe3yabTAThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS CIECAYIOUIUX YMEHUMN:

8 KIIACC

1) packpvieame cmbici OCHOBHBIX XUMHUYCSCKHX MMOHATHI: aTOM, MOJIEKYJIa, XUMHUYECKHI JIEMEHT, IPOCTOE
BELIECTBO, CJI0)KHOE BEILIECTBO, CMECH (OJHOPO/IHASL U HEOJHOPO/IHAs ), BAIEGHTHOCTh, OTHOCUTEJIbHAS
aTOMHas U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBasi 10JIs
XUMHUYECKOT0 3JIEMEHTA B COSTMHEHUH, MOJISIPHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBaHHE, COJIb,
3IIEKTPOOTPHILATEIIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYECKask PeaKLusl, KIaCCU(PUKAIMS PEaKIUi: peakIuu
COCIMHEHUS, PEaKIH PA3JI0KEHHsI, PEaKIIMU 3aMEICHHs, PEaKLIMU 0OMEHa, 9K30- U SHAOTEPMHUUECKUE
peaxIum; TeroBor 3P PEKT peakuu; SAPo aTOMa, ITEKTPOHHBIN CIIOH aTOMa, aTOMHAsi OpOUTAIIb, PAANYC
aToOMa, XMMHUYECKasl CBSA3b, ITOJIIPHAs U HETIOJISIpHAs KOBAJIEHTHAs CBS3b, HOHHASI CBSI3b, MOH, KATHOH, AaHHOH,
pacTBOp, MaccoBas A0JIs BEllecTBa (IPOLIEHTHAs KOHLEHTPALUs1) B pacTBOPE;

2) unIoCmpupo8ams B3auMOCBsI3b OCHOBHBIX XUMUYECKUX TOHATUH (CM. 1. 1) ¥ IPUMEHATH 3TU TOHITHS
IIPU ONKMCAHUM BEIIECTB U UX MPEBPAICHUI;

3) ucnonv306ame XAMHYECKYIO CAMBOJIMKY ISl COCTABJICHUS (DOPMYIT BEIIECTB U YPABHEHU I XMMUYECKUX
pEaKIIN;

4) onpedensime BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIICHb OKMCIICHHSI
3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; IPUHAIICKHOCTD BEUIECTB K OMpPeIeIEHHOMY KJIaCCy COSAMHEHUN 1O
dbopMynaM; BUJ XUMUYECKOU CBA3H (KOBAJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpovieamo cmoica Tlepuoandeckoro 3akona J[. V. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE
MEePUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuognueckoit
CHUCTEME; 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKO0HA ABOraJipo; OMKUCHIBATh U XapaKTepu30BaTh TabiuuHyto Gopmy [leproauueckoit cuctemsl
XUMHYECKHX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHAast moArpymnma (A-rpymma)» u «modouynas noarpymnmna (b-
rpynmna)», Majble U 00JbIlINe IEPUOAbl; COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B Ta0/IHIIE
«ITepnognueckas cucrema xumuueckux 35emMeHToB /1. 1. MeneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTHKAMU
CTPOEHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l SApa, 00IIee YUCIO SJIEKTPOHOB U
pacnpeneseHre ux rno 3JIeKTPOHHBIM CII0SIM);

6) rraccuguyuposams XMMUYECKUE FTIEMEHTBI; HEOPTaHMUECKHE BEIIECTBA; XMMUYECKHE PeaKIiu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEAKIIMU BELIECTB, [0 TEIJIOBOMY 3D PEKTy);

7) xapaxmepuzosams (onucviéams) 0OIINE XUMUUECKHE CBONCTBA BEIIECTB Pa3IUYHBIX KJIACCOB,
MOJTBEP>K/1asl ONMCAaHUE TPUMEPAMHU MOJIEKYJIIPHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

8) mpocrno3uposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYeCTBEHHOI'O COCTaBa; BO3MOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3IMYHBIX YCIOBUSAX;

9) ebiuucIAMb OTHOCUTEILHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MAcCChl BEIIIECTB; MACCOBYIO JIOJTIO
XMMHUYECKOT0 3JIEMEHTA M0 (opMyIIie COSMHEHNUS; MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE; MPOBOIUTH
pacuéThl 110 YPaBHEHHUIO XUMUYECKON PEAKIUY;

10) npumensimob OCHOBHBIE OTIEPALIUH MBICITUTEIBHON IESTEIPHOCTH — aHAJIN3 M CHHTE3, CPaBHEHUE,
0000111eH1e, CUCTEMATH3AIIHIO, KIIaCCU(UKALIUIO, BBISIBJICHNE PUYUHHO-CIIEICTBEHHBIX CBSI3eH — 15
W3YYEHHUS CBOMCTB BEILECTB U XUMUUECKUX PEAKLUI; ECTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUSA —
HaOJr0/IeHue, U3MEPEHNE, MOJICIUPOBAaHUE, YKCIIEPUMEHT (peasbHbIN M MBICTICHHBIH );

11) creoosamsb npaBUIIaM MOIB30BAHMS XMMUYECKOHN MOCYI0N M 1Ta00paTOpHBIM 000pYIOBaHHEM, A TAKKE
npaBuiIaM OOpAIIeHHUs C BEIIECTBAMU B COOTBETCTBUH C HHCTPYKIUSAMH I10 BBITOJIHEHUIO JJAOOPATOPHBIX
XMMHUYECKHX OIBITOB I10 MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (BOJOPO/a U KUCIOpOa),
MPUTOTOBJICHUIO PACTBOPOB C OMpeIeIEHHON MacCOBOM /10J1ei pacTBOPEHHOIO BELIECTBA; INIAHUPOBAThH U
MPOBOAMTH XMMHUYECKHUE IKCIIEPUMEHTHI 110 paCliO3HABAHUIO PACTBOPOB IIENI0UEH M KUCIOT C TOMOIIbIO



UHIUKATOPOB (JIakMycC, peHoTanenH, METHIOPAHX U Jp.).

9 KUIACC

1) packpwieams cmbici OCHOBHBIX XUMHUYCCKHUX MMOHATHI: XUMHUYSCKHIA 3JIECMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEHTHOCTb, AIEKTPOOTPHULIATEILHOCTD, CTETIEHD
OKHCIICHHSI, XUMUYECKasi pEaKIHsl, XUMUYECKasl CBS3b, TEIUIOBOW 3P PEKT peaklnu, MOJIb, MOJIIPHBII 00BEM,
PacTBOp; AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOJUTHUECKAS TUCCOLMALUS, PEAKIIUY HOHHOIO 0OMEHa,
KaTaJIn3aTop, XUMUYECKOE paBHOBECHE, 00paTUMbIe U HEOOPATUMBIEC PEAKLIUHU, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJIJIOTPOIIHS,
aM(OTEPHOCTh, XUMHYECKAs CBSI3b (KOBAJICHTHAs, MOHHAS, METAUTMYECKAs ), KPUCTAIIMUECKas peméTKa,
KOPpO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKOW PEAKIIUH, IIPEAETIBHO JOIYCTUMAsi KOHLIEHTPALUs
(ITIK) Bemiectna;

2) unIoCmpupo8ams B3auMOCBsI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 1. 1) ¥ IPUMEHSTh 3TH MOHATHS
IIPU OMHMCAHUU BEUIECTB U UX MPEBpaIlleHU;

3) ucnonv306ams XAMHYECKYIO CAMBOJIMKY ISl COCTABJICHUS (DOPMYIT BEIIECTB U YPABHEHU I XMMUYECKUX
pEaKIIN;

4) onpedensime BaJCHTHOCTD U CTEIIEHb OKUCICHUS XUMUIECKUX DJIEMEHTOB B COSIMHEHHSIX Pa3IMIHOTO
COCTaBa; MPUHA/IJICKHOCTD BEIIECTB K ONMpeAeIEHHOMY KJlaccy COeUHEHH 1Mo ¢popMynaMm; BUI XUMUYECKON
CBs3M (KOBaJICHTHAs, HOHHAS, METAJNINYECKas) B HEOPTaHUUECKUX COSAMHEHUAX; 3apsi/l HOHA M0 XUMUYECKOM
dbopmyie; xapakTep cpeibl B BOJHBIX PACTBOPaX HEOPraHMUYECKUX COSAMHEHUM, THI KPUCTAILITUYECKON
peIéTKU KOHKPETHOTO BEIECTBA,

5) packpovieamo cmoica Tlepuoandeckoro 3akona J[. V. MeHaeneeBa U JeMOHCTPUPOBATh €0 TIOHUMaHHE:
OTKCHIBATh M XapaKTepru30oBaTh TabmuunHyto popmy lleproanyueckoil cucTeMbl XUMHUYECKHUX AJIEMEHTOB:
pa3nuyaTth NOHSTUS «TJaBHas noAarpynna (A-rpynna)» u «modbouHnas noarpymnmna (b-rpynmna)y», Maisie u
00JbIIME TEPUOBL; COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIHIIe, C YNCITOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 0011ee Yucio
AJIEKTPOHOB M PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM CII0SIM); OOBSICHSITH OOIINE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COETUHEHH B Mpeienax MajiblX MEpHOI0B U INIaBHBIX MOATPYII C
y4€TOM CTPOCHUS UX aTOMOB;

6) rraccuguyuposams XMMUYECKUE FTIEMEHTBI; HEOPTaHMUECKHE BEIIECTBA; XMMUYECKHE PeaKIiu (10
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TEINIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTENEeHEeN
OKHCJIEHUS XUMHUECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONMUCHIBATH) OOIIHE U CIICIUPUUECCKUE XUMHUECKUE CBOMCTBA IPOCTHIX U CIOKHBIX
BELIECTB, TOATBEPK/1asl ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUii;

8) cocmasnsimb ypaBHEHHUS INEKTPOIMTHYECKOHN AUCCOIMALIUH KUCIIOT, IEJI0YEH U COJICH; IOTHbIC ’
COKpAIllEHHbIC YPABHEHUS peaKkIiil HOHHOTO 0OMEHa; YpaBHEHUS pPEeaKLUi, OITBEPKAAIOLIIX
CYILIIECTBOBaHHME FEHETUUECKOM CBSI3M MEX/y BEIIECTBAMU PA3IIMUHBIX KJIACCOB;

9) packpvieams cywHOCHb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEJICTBOM COCTABIICHHS
AJIEKTPOHHOTO OajlaHca ATUX PEeaKIHii;

10) npoerosuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BO3MOYKHOCTH TIPOTEKAHMUS
XUMUYECKHUX MPEBPAIICHHUI B PA3IMYHbBIX YCIOBUSX;

11) vruucasims OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MacCOBYIO JIOJO
XMMHUYECKOT0 3JIEMEHTA 10 (GOopMyIie COSMHEHNUS; MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE; IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XMMUYECKOM peakiuu;

12) cneoosams nipaBuIIaM MOJIb30BAHUSI XUMUYECKON MOCYI0H U 1a00paTOpHBIM 000PYI0BaHHUEM, a TAKXKE
IpaBuUJiaM OOpallleHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSMHU 10 BBIMOJIHEHUIO Ta0OPATOPHBIX



XUMHUYECKHUX OMBITOB IO TIOJYYEHUIO U COOMPAHMIO Ta3000pa3HbBIX BEMIECTB (AaMMHAKa M YTJIEKHCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPIKIAFONINE KAYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOPUI-, OpOMHUI-, HOJH -, KapOoHaT-, pocdar-, cunmkar-, cyabpaT-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHUS M MOHBI U3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIIECTB;

14) npumensimsb OCHOBHBIC OTIEPAIIMU MBICIUTEIBHON JIESTEIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011eH1Ee, CUCTEMATH3AIIHIO, BBISIBIICHUE TPHYNHHO-CIIEICTBEHHBIX CBSA3EH — JUIS U3YYEHUS CBOMCTB
BEIIECTB U XMMHYECKHX PEaKIiii; €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS — HAOJIO/ICHHE, H3MEPEHHE,
MOJICIIUPOBAHKE, IKCIICPUMEHT (peabHbIA U MBICIICHHBIH).



TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
Ne | HammenoBamme pasie/oB i TeM nporpaMmet KoamuecTBo 4acos nextponnbic (wHppoBbIe) 06pa3OBATCABLHBIC PecypPeh
n/n
BCEro | KOHTPoIbHBIE npakTHuecKHe
padoTh padoTHl
Pasen 1. TlepBoHAUATbHbIC XHMUYCCKHE NOHSATHS
1.1. | Xumust — BakHasi 00.,1aCTh €CTECTBOHAHMS M NPAKTHYECKO AeSITeLHOCTH YeJI0BeKa 5 0 2 https://resh.edu.ru/subject/lesson/1521/start/
https://foxford.| ru/wukl/hlmlyalpredmet himii
https://www.yaklass.ru/p/himij -issled ia-v-khimii 923/metody-nauchnog periment-232924/re-34afbd27-228d-49d6-a859-905bb400fe41
https://resh.edu. rulsubject/lesson/lszzlstam
https:/ffoxford.ru/wiki/himi; hy
https://resh.edu. rulsubject/lesson/1485/stan1
https://foxford.| il p h hestv-himi i ktsi
https://foxford. ru/mkl/hlmlya/,, ila-raboty imi i
https://www.yaklass.ru/p/himij issled iia-v-khimii-232923/metody-nauchnog i imi i periment-232924/re-9d 79a9-4b0e-97a0-9eca2fal02a5
https://www.yaklass.ru/p/himij ly-issledovaniia-v-khimii: 923/metody-nauchnog imi il periment-232924/re-b4cc8b49-934a-4fac-b017-ca9efd3bc6f3
https://urok.1c. ru/llbraryl7FILTER Y&bAIIProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=
1.2 | Bemecrsa 15 1 0 https://resh.edu. rulsubjectllessunllzlss/stan/
M XHMHYECKHe PeaKIHu https://foxford.| il idy-zapisi-himi ih-f |
https://urok.1c.ru/library/?FILTER=" Y&bAIIPrOpS 1&IBLOCK_SECTION_ID=0&Q=&SUBJECTS%5B%5D=9521& CLASSES%5B%5D=918&CHECK=
https://resh.edu.ru/subject/lesson/1487/start/
https://foxford.ru/wiki/himiya/vidy-veschestv
https://resh.edu.ru/subject/lesson/1520/start/
https://urok.1c.ru/library/?FILTER=Y &bAlIProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=918&CHECK=
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=918&CHECK=https://foxford.ru/wiki/himiya/atomnaya-i-
molekulyarnaya-massy
https://urok.1c.! ru/llbrary/7FILTER Y &b AllProps=1&IBLOCK_SECTION_ID= O&Q &SUBJECTS%5B%5D=9521& CLASSES%5B%5D=918&CHECK=
https://foxford.ru/wiki/himiy ovaya-dolya-els It doly.
https://foxford.ru/wiki/himiya/prevrascheniya-veschestv-himicheskie-reaktsii
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=
https://resh.edu.ru/subject/lesson/1519/start/
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_I &Q=&SUBJECT:! 521&CL. D=918&CHECK=
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_II &Q=&SUBJECT: 521&CL. D=918&CHECK=
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0& =9521&CL. D=918&CHECK=
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: 521&CL. D=918&CHECK=
https://urok.1c.ru/library/?FILTER=Y &bAlIProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=
https://foxford.ru/wiki/himi: -molekul henie
https://foxford.ru/wiki/okruzhayuschiy-mir/znamenitye-ucheniye-rossii
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=918&CHECK=
Hroro mo pasaeny 20
Paznen 2. Basueiinme npecTaBHTe N HEOPTAHHYECKHX BEHIECTB
2.1. | Bosayx. Kucnopon. ousitie 06 oxcuaax 5 0 1 https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://urok.1c.ru/library/?FILTER=Y &bAllProps= 1&IBLOCK SECTION_ID=0&Q-= &SUBJECTS%SB%5D 9521&CLASSES%5B%5D=918&CHECK=
https://foxford.ru/wiki/himiya/teplovoy-effekt-hi ktsii- ekzo- endoter
https://foxford.ru/wiki/himiy y-po-ter imi il y
https://content.edsoo.ru/lab/subject/4/
2.2. | Boaopon. 5 0 1 https://content.edsoo.ru/lab/subject/4/
TonsiTHE 0 KHCJIOTAX H COJIAX https://resh.edu.ru/subject/lesson/3119/start/
https://content.edsoo.ru/lab/subject/4/
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=
https://content.edsoo.ru/lab/subject/4/
2.3. 4 0 0 https://resh.edu.ru/subject/lesson/2063/start/
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECTS%5B%5D=9521& CLASSES%5B%5D=918&CHECK=
https://resh.edu.ru/subject/lesson/2731/start/
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521& CLASSE! D=918&CHECK=
https://resh.edu.ru/subject/lesson/2448/start/
https://iu.ru/video-| Iessons/710aeA72 8dcf- 4947 99fe fb3ea6430168
https://foxford. il eniyam
https://resh.edu. rulsubJect/Iesson/ZMBlstaru
https://urok.1c.ru/library/?FILTER=Y &bAlIProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=



http://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924/re-34afbd27-228d-49d6-a859-905bb400fe41
http://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924/re-9dca95ec-79a9-4b0e-97a0-9eca2fa102a5
http://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924/re-b4cc8b49-934a-4fac-b017-ca9efd3bc6f3

2.4.

Boaa. Pactnopbi. Honsitie 06 ocnosanmsx

https://resh.edu.ru/subject/lesson/2062/start/

https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECTS%5B%5D=9521& CLASSES%5B%5D=918&CHECK=
https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=
https://content.edsoo.ru/lab/subject/4/

https://urok.1c.ru/library/?FILTER=Y &bAllProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL. D=918&CHECK=
https: .edsoo. 4]

https://urok.1c.! ruIIibrary/7FILTER-V&bAIIProps:l&lBLOCK,SECTION,ID:O&Q:&SUBJECT 5B%5D=9521&CL, D=918&CHECK=
https: dsoo. 4]

https: //content edson rullab/subjchAI

https://foxford.| il ie-fi. ie-i-himicheskie-svoystva

https://content.edsoo. rullab/subjchAI

https: .edsoo. 4]

OCHOBHBIE KAACCH HEOPrAMHYECKHX
coeMHenuii

11

https:/ffoxford.ru/wiki/himiy ifikatsiya-i i il hesty

https://www.yaklass.ru/p/hi ’,’ reorganicheski hche 14371 ifil i hche 194235/re-613caa21-be00-4874-b198-87bbd8045e4c
https://www.yaklass.ru/p/hi 1eorganict -14371 -194235/re-a01b9a83-e412-44d8-b12f-albf16aa7772
https://resh.edu. rulsubject/lesson/ZAAS/star'J

https://iu.ru/video-| Iessons/53503c8a a9bc-4779-95c0-cd102cefb218

https://www.yaklass.ru/p/hi reorganicheski hche 14371/oksidy ifikatcii sty ie-13609

https://resh.edu. rulsubject/lesson/ZAM/star'J

https://resh.edu.ru/subject/lesson/2442/start/

https://resh.edu.ru/subject/lesson/2443/start/

p/himi organi -14371/osnovaniis i istva-pe \enie-13717
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu. ru/sthec!/Iesson/3120/slanJ
https://www.yaklass.ru/p/hi y-neorganicheski hi 14371/kisloty-sostav-svoisty ie-13840
https://resh.edu. rulsubjectllesson/2054/stan/

https://resh.edu.ru/subject/lesson/2441/start/

https://www.yaklass.ru/p/himij; 1eorgani i chestv-14371/soli-sostav-i-svoistva-15178

.

https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/
https://www.yaklass.ru/p/himij; 1eorgani i chestv-14371/soli-sostav-i-svoistva-15178

https://www.yaklass.ru/p/himij 1eorganicheski 14371/vzaimosvi hdu-kl
https://resh.edu.ru/subject/lesson/2440/start/

https://iu.ru/video-| Iessons/527b12d9 089e-41ec-951f- alechdfng

https://www.yaklass.ru/p/hi 1eorgani chestv-14371/vzaimosviaz-mezhdu-| klassam| neorgamchesklkh -veshchestv-195050
https://www.yaklass.ru/p/himij 1eorganicheski 14371/vzaimosvi hdu-kl
https://content.edsoo. ji

https://content.edsoo.ru/lab/subject/4/
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Pa3nen 3. TT it 3akon u IT cHeTema

saementos [, M. Menneacesa.

Crpocune aTomoB. Xumiseckas cBsizb. OKHCANT TeabHBIC

3.1

ii 3axon 11 cncrema aaementon JI. M. Menjeneena. Ctpoene

aroma

~

https://resh.edu.ru/subject/lesson/2053/start/

https://externat.foxford.ru/polezno-znat/wiki-himiya-periodi tabli

https://ptable.com/?lang-ru#Crojictsa

https://foxford.| ki) iya/periodict ya-sist kak i otobrazhenie-periodi -zak(
https://externat.foxford.ru/polezno-znat/wiki-himiya-periodi tablit

https://ptable.com/?lang-ru#Crojictsa

https://foxford.ru/wiki/hi yh:

https://www.yaklass.ru/p/himij iodi ii-zakon-i-sti ie-atomov-163960/stroenie-elektronnoi-obolochki-atoma-174041/re-a008ef67-a449-4242-ab87-af9dae 77ea64
https://resh.edu.ru/subject/lesson/2051/start/

https://resh.edu. ru/subJect/Iesson/ZOSO/starL/

https://foxford.| il h

https://resh.edu.ru/subject/lesson/2050/start/

https://resh.edu. ru/subJect/Iesson/2049/stan./

https://foxford.| il nosti-i i ysty i-ih ineniy-po-peri i-gruppam
https://content.edsoo.ru/lab/subject/4/

https://content.edsoo.ru/lab/subject/4/

Xumueckan cBsizb. OKHCINTEILHO-BOCCTAOBHTELHBIC PEAKIN

https://resh.edu. rulsubJect/Iesson/ZASglstaru
https://foxford. il onr yaz-i

https://resh.edu. rulsubJect/Iesson/ZOABlstaru
https://foxford.| il lya-svy

https://resh.edu.ru/subject/lesson/2048/start/ https://foxford.r imiy y istiki
https://resh.edu.ru/subject/lesson/3121/start/

https://iu.ru/video-| Iessonslb1219725 03a3 43e0 8693-; 252ea697d13a

https://foxford.ru/wil
https://foxford. il i ya-stepeni-okisleniya-i 1tnosti-el 1t

https://resh.edu.ru/subject/lesson/3122/start/

https://resh.edu. rulsubJect/Iesson/3122lstaru

https://foxford.| il i go-bal.
https://resh.edu. rulsubJecl/Iesson/SlZZ/slanJ

https://foxford.| il i go-bal.
https://content.edsoo.ru/lab/subject/4/
https://content.edsoo.ru/lab/subject/4/

1chestv-195050/re-1b3b8592-0520-4edd-a2f5-1d7182117ba8

1chestv-195050/tv-4409256¢-3902-49a0-88cd-70a0d7378b2d



http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-194235/re-613caa21-be00-4874-b198-87bbd8045e4c
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv-194235/re-a01b9a83-e412-44d8-b12f-a1bf16aa7772
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/oksidy-klassifikatciia-svoistva-poluchenie-13609
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/kisloty-sostav-svoistva-poluchenie-13840
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/soli-sostav-i-svoistva-15178
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/soli-sostav-i-svoistva-15178
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/vzaimosviaz-mezhdu-klassami-neorganicheskikh-veshchestv-195050/re-1b3b8592-0520-4edd-a2f5-1d7182117ba8
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/vzaimosviaz-mezhdu-klassami-neorganicheskikh-veshchestv-195050
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/vzaimosviaz-mezhdu-klassami-neorganicheskikh-veshchestv-195050/tv-4409256c-3902-49a0-88cd-70a0d7378b2d
http://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-elektronnoi-obolochki-atoma-174041/re-a008ef67-a449-4242-ab87-af9dae77ea64

Hroro no pazaeny: 16
PesepsHoe Bpest 0
OBILEE KOJIMYECTBO YACOB 110 TTPOIPAMME 68 |4

9 KJIACC

Ne | Haumenobanue KoamnyecTBo 4acos

nekTponmBIc (WHGPOBLIC) 00PAIOBATEIBHBIC PecyPChl

yray6aenue snanmii
OCHOBHBIX Pa3/e10B
Kkypea 8 knacca

wn | pasnenos u Tem
nporpavybi BCEro [ KOHTPOBHBIE | MPAKTHUECKHE
padoTs padoTs
Pazzen 1. BemiecTso i XHMUYECKHE PeaKIMN
1.1. | MMoBTOpPEHHe H 5 0 0 https://uchi.ru/otvety/ege/himiya/zadanie-329

https://resh.edu.ru/subject/lesson/2440/main/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/lesson/2103/start/
https://foxford.ru/wiki/t imi

iyalt

https://foxford.ru/wiki/himiy ifi iy hestv?utm_refer ps%3A%2F%2Fwww.google.com%2F
https://resh.edu.ru/tv-program/archive/110
https://foxford.ru/wiki/himiya/obschay: istil po-ih: P te
https://foxford.ru/wiki/himiya/stroenie-atomov-i-molekul
https://foxford.ru/wiki/himiya/periodi iste kak i Otc -p -zakona
https://uchi.ru/otvety/questions/test-po-teme-peri iy-zakon-i-peri tema-| ih-e -di-mend
https://foxford.ru/wiki pen-okisleniy: ootrif
https://foxford.ru/wiki onnyh-
https://resh.edu.ru/subject/lesson/2049/training/#208240
https://foxford.ru/wiki/himiy. -po-neor -himii
https://foxford.ru/wiki/himiy ryady-himi i ineniy
https://foxford.ru/wiki/himiya/povtc i del: i h
https://resh.edu.ru/subject/lesson/1606/start/
https://videouroki rabotki/urok-khimii: i y hdu-kl iy.html
https://foxford.ru/wiki/himiya/kristallicheskoe-i-amorfnoe
https://foxford.ru/wiki/himiy. imosvyaz-tipa-himi ryazi-s-vidom-| -reshetki
https://foxford.ru/wiki/himiya/tipy-kri: i ik hetok-i-fizi i Y h
1.2. [ OcnoBubie 4 0 0 https://foxford.ru/wiki/himiy ktsiy

3aKOHOMEPHOCTH https://resh.edu.ru/subject/lesson/2104/start/

XHMHUECKUX https://resh.edu.ru/subject/lesson/2437/start/

peakumii https://www.yaklass.ru/p/himij ifi 1-reaktcii-i no: 21224 ifi i imi il ktcii 287184
https://www.yaklass.ru/p/himij; 1-reaktcii-i no: 21224 ifi i imi il ktcii-po-tepl. ffektu-228606
https://www.yaklass. imij ifikatciia-khimi i Ktcii-i i-ikh. 21224 ktcii-po-chislu-i-sost: pivshikh-_-212243
https://www.yaklass.ru/p/himij; ifi i imi 1-reaktcii-i nosti-i 212242/skorost-prof i-reaktcii -287186
https://resh.edu.ru/subject/lesson/2102/start/
https://foxford.ru/wiki/himiya/faktory-vliyayuschie-na-skorost-reaktsii
https://foxford.ru/wiki imi ktsii
https://multiurok.ruffiles/urok tiemu-skorost-khimichieskikh-rieaktsii-fak.html



http://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-ovr-287184
http://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606
http://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
http://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186

13.

DareKTpoanTHICCKaN
JAHCCOUMALHS.
Xumuueckue
peakuwin B
pacrBopax

https://www.yaklass.ru/p/himija/9-

https://resh.edu.ru/subject/lesson/2104/start/
https://foxford.ru/wiki/himiya/algoritm-vychisleniya-koeffitsientov-ovr
https://foxford.ru/wiki/t y y-p

https://foxford.ru imiy i y ih-reaktsi
https://foxford.ru/trainings/10862

https://multiurok.ru/files/razi oka-po-tiemie-okislitiel tan-1.html

https://resh.edu.ru/subject/lesson/1518/start/
https://foxford.ru/wiki/himiya/teoriya-elektroliticheskoy-dissotsiatsii-ted

https://foxford.ru/wiki/himiy. Yy

https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://foxford.ru/wiki/himiy. iya-elektrolitict y-di: iatsii-ted
https:/foxford.ru/wiki/himiy. ifikatsiya-i ysty i

https://resh.edu.ru/subject/lesson/1606/start/
https://foxford.ru/wiki/himiya/teoriya-elektroliticheskoy-dissotsiatsii-ted
https://urok.1sept.ru/articles/313798

https://resh.edu.ru/subject/lesson/3123/start/
https://foxford.ru/wiki/himiya/gidroliz
https:/furok.1c.ru/library/?FILTER=Y &bAlIProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL, D=918&CHECK=

https://foxford.ru/wiki/himiy. Ktsii i-iony
i_9_klass-160929.htm

https://infourok.ru/konspekt_uroka_po_himii_na_temu_kachestvennye_reakci

https://urok.1c.ru/library/?FILTER=Y &bAlIProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECTS%5B%5D=9521&CL, ES%5B%5D=918&CHECK=

https://resh.edu.ru/subject/lesson/2101/start/
https://foxford.ru/trainings/958

https://urok.1c.ru/library/?FILTER=Y &bAlIProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECT: D=9521&CL, D=918&CHECK=

Hror
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Pa3zen 2. HemeTasLlibl i HX ¢

OC/THHEHHS

2.1

O6masn
XapaKkTepHCTHKA
XHMHYECKHX
asemenTon VIIA-
rpynust. Tajorenst

4

0

https://www.yaklass.ru/p/himij; imii 15 y-13681

https://Awww.yakla: imij imii 157 -khlor-i-ego-: ineniia-161110
https://resh.edu.ru/subject/lesson/2075/start/

https://foxford.ru/wiki/himiya/obschay. istika-i-stroenie-
https://foxford.ru/wiki’himiya/galogeny-prosty hestva

https://www.yaklass. imij; imii. 157 khlor-i-ego- ineniia-161110
https://resh.edu.ru/subject/lesson/2075/start/

https://foxford.ru/wiki/himiya/galogenovodorody-ih-svoyst:

https://www.yakla: imij imii 157 -khlor-i-ego-: ineniia-161110
https://resh.edu.ru/subject/lesson/2075/start/

https://foxford.ru/wiki/himi odorody-ih: ty

https://content.edsoo.ru/lab/subject/4/

O6masn
XapaKTepHCTHKA
XHMHYECKHX
2ementon VIA-
rpynnb1. Cepa n eé
coemenus

https://www.yakla imij imii 157456/sera-i ineniia-161314
https://resh.edu.ru/subject/lesson/2434/start/

https://foxford.ru y 3% Y y

https:/Awww.yaklass. imij; imii. 157456/ i ineniia-161314
https://resh.edu.ru/subject/lesson/2076/start/

https://resh.edu.ru/subject/lesson/2077/start/
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery

https:/ffoxford.ru/wiki/hi Ivzail ystvi %

https://foxford.ru, imiy i - itelnye-protst i iy-sery

https:/Awww.yaklass. imij; imii. 157456/ i ineniia-161314
https://resh.edu.ru/subject/lesson/2434/start/



http://www.yaklass.ru/p/himija/9-
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/nemetally-13681
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/sera-i-ee-soedineniia-161314

2.3. | Obmas 7 0 1 https:/Awww.yaklass. imij imii 157456/ i-ege ineniia-161796

XapaKTepHCTHKA https://resh.edu.ru/subject/lesson/2078/start/
XHMHYECKHX https://foxford.ru/wiki/himiya/ammiak
3/1eMeHTOB VA- https://www.yakla P imiia-| -157456/azot-i-ego-soedineniia-161796/re-3836 1faf-ef50-48c1-81b8-a678e93fd08f
rpynner Asor,
docdop u ux https://content.edsoo.ru/lab/subject/4/
COCIHHeHHU ST
https://www.yakla i -157456/azot-i-ego-soedineniia-161796

https://resh.edu. ru/sub]ectllesson/2074/startl
https://foxford.ru/wiki/himiya/oksidy-azota

https://foxford. ruIW|k|/h|mlya/k|sloty azota
https://foxford.ru/wiki/himiy. ystvi tnoy-kislot

https:/Aww.yaklass. imij; imii. 15° ineniia-fosfora-163104
https://resh.edu.ru/subject/lesson/2073/start/
https://foxford.ru/wiki/himiya/soedineniya-fosfora

https://multiurok.ru/files/urok-khimii-9-k; ksid-fosfora-i ia-kis.html
https://www.yakla p/himij; -157456/fosfor- ineniia-fosfora-163104/re-b4c13c3d-44a9-4895-h56¢-090a5f292a3f
https:/Aww.yaklass. imij; imii. 15° ineniia-fosfora-163104

https://resh.edu.ru/subject/lesson/2073/start/
https://foxford.ru/wiki/himiya/soedineniya-fosfora

2.4. | O6mas 8 1 2 https:/Awww.yakla: imij imii 15 gl ineniia-ugleroda-163475

XapaKTepHCTHKA https://resh.edu.ru/subject/lesson/2072/start/

XHMHUECKHX https://foxford.ru/wiki/himiya/uglerod

anemenTos IVA- https://foxford.ru/wiki/himiya/soedineniya- ugleroda

rpynneL. https://foxford.ru/wiki/himiya/obschay. i-sti i iva-gruppy

Vriaepon n kpeMumii https://infourok.ru/urok-po-himii-na-temu-uglerod-1418952.html

M HX COC/THHeHHSI https://content.edsoo.ru/lab/subject/4/
https://www.yaklass.ru/p/himij lorganicheski hche 102302/s0stav-i-stroenie- i ikh-veshch 102303
https://www.yaklass.ru/p/himij; ‘ganick i 102302/ug|evodorody polimery-107147
https://www.yaklass.ru/p/hi ‘ganick i 102302/ pirty-115675
https://www.yaklass.ru/p/hi ‘ganick i 102302/karbonovye-kisloty-122869
https://www.yaklass.ru/p/hi ‘ganick i 102302/zhiry-129496
https://www.yaklass.ru/p/hi lorgani i hche 102302/uglevody ifil iia-i-svoistva-133634

https:/Awww.yaklass.ru/p/hi ganicheski 102302/belki-142993
https://resh.edu. ru/subjectllesson/leoalstanl

https://resh.edu.ru/subject/lesson/2436/start/

https://resh.edu.ru/subject/lesson/2066/start/

https://resh.edu.ru/subject/lesson/2065/start/

https://resh.edu.ru/subject/lesson/1609/start/

https://resh.edu. rulsub]sct/lesson/ZAﬁE/s&an/

https://www.yakla: i 15° i ineniia-kremniia-163625
https://resh.edu.ru/subject/lesson/2069/start/

https://foxford.ru/wiki/himiya/kremniy
https://foxford.ru/wiki/himiya/soedineniya-kremniya
https://foxford.ru/wiki/himiya/silitsidy

https://infourok.ru/urok-dlya-ki; k iy-i-eg ineniya-k iya-3471967.html
https://multiurok.ru/files/ur 9-kl. k ji-i-ego- ineniia.html

https://urok.1sept. ru/amcle51654249

https://mww.yakla imii 15° glerod-¢ ineniia-ugleroda-163475
https://www.yakla imij imii 15 ji ineniia-kremniia-163625

https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2064/start/

https://content.edsoo.ru/lab/subject/4/
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http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796/re-38361faf-ef50-48c1-81b8-a678e93fd08f
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/fosfor-soedineniia-fosfora-163104
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/fosfor-soedineniia-fosfora-163104/re-b4c13c3d-44a9-4895-b56c-090a5f292a3f
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/fosfor-soedineniia-fosfora-163104
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
http://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303
http://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147
http://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/odnoatomnye-i-mnogoatomnye-spirty-115675
http://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/karbonovye-kisloty-122869
http://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/zhiry-129496
http://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/uglevody-klassifikatciia-i-svoistva-133634
http://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/belki-142993
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/uglerod-soedineniia-ugleroda-163475
http://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/kremnii-soedineniia-kremniia-163625

3.1. | Obmme croiicTsa 4 0
MeTaJLI0B

https:/Aww.yaklass. imij; imii. tallov-16380! Ily-15154
https://resh.edu. ru/subjeculesson/1607/startl

https://foxford.ru y ystva-metallov
https://foxford.ru imiy nn ..—stro iya-i yst tall
https://www.yakla: tallov-163805/1 Ily-15154
https://resh.edu. ru/sub]ectllesson/1607/startl
https://foxford.ru y bennosti-stroe

ystv-metallov

https://foxford.ru/wiki/himiya/korroziy tallov-i-metody-borby: 3% ~:lExI—%DO%QA%DO%BE%Dl%EO%Dl%SO%DO%BE%DO%B?%DO%BB%D1%8F%ZO(%D1%BO%DO%BG%DO%BO%DO%BZ%DO%BB%DO%BS%DO%BD%DO%BE%DO%BS) 9%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%

https://rosuchebnik.ru/material/korroziy tallov-himiya-9-kl; ral
https://multiurok.ru/files/konspekt-uroka-korroziia-metallov-9-klass.| html

https://www.yakla tallov-163805/1 Ily-15154
https://resh.edu. ru/sub]ectllesson/1607/startl

https://foxford.ru bennosti-stroe

ystv-metallov

https://foxford. ru/W|k|/h|m| alpc

llov?2utm_referrer p:
https://foxford.ru/trainings/1506
https://foxford.ru/wiki/okruzhayuschiy-mir/metalli
https://rosuchebnik.ru/material/splavy-9-kI; rab ka/

F%2Fwww.google.com%2F

3.2. | Bamueiimme 16 0
MeTAILIbI B X
coeHHeHHS

https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu. ru/sub]ec!/lesson/lﬁozlslan/
https://www.yaklass. ru/p/\ iji IIt tallov-163805/ Ily-15154

htps:/Awww. yakla i imiia-metallov-16380! tally-i-ikh
https://multiurok.ru/fil iekt-uroka-khimii-po-tiemi i ie-mi.html
https://rosuchebnik.ru/materi; -metally-himiya-9-klass-razrabotka-uroka/

https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu. ru/sub]ec!/lesson/lﬁozlslan/

163806

https://Aww.yakla i tallov-16380! tally-i-ikh
https://content.edsoo.ru/lab/subject/4/

https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu. ru/sub]ec!/lesson/lﬁozlslan/

163806

https://Aww.yakla i tallov-16380! tally-i-ikh
https://foxford.ru/trainings/1012
https://foxford.ru/wiki iya/osnovnye- ineniy. h-metallov-i-ih-svoystva

https://resh.edu. ru/subjectllesson/3124/stan/

163806

https://Aww.yakla tallov-16380! t:

https://foxford. ru/lrammgs/lolz

i-ikh. ineniia-186776

https://foxford.ru/wiki/himi: Nie-i- i-svoystv- h-i:

metallov#:~:text=%D0%A9%D0%B5%D0%BB%D0%BE%D1%87%D0%BD%D1%8B%D0%B5%20%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B%20%E2%80%94%20 %D0%BD%D0%B0%D0%B8%D0%B1%D0%BE%D0%BB%D0%B5%D0%B5%20%D0%B0%D0%BA%D1%82%D0%

Hroro no pasjeny: 20

Paznen 4. Xumusi 0 OKpyKaiomas cpeaa

4.1. | Bemecrpa n 7 1
MaTepHaiIbI B KHIHI
yesoBeKa

https://www.yakla: imij; ialoy
https://foxford.ru/wiki/himiya/himicheskaya-pro:
https://foxford.ru/wiki/okruzhayuschiy-mi hi imie-cheloveku

Ktcii imiia-i-pishcha-khimiia-i-zd 232028

https://www.yaklass. imij; i hchesty ialoy
https://foxford.ru/wiki/himiya/himicheskaya-pro:
https://foxford.ru/wiki/himiya/himicheskaya-pro:

bl

https://foxford.ru/wiki/ iaznenie-okr i-sredi-i- i ie-pi
https://foxford.ru/wiki/himi; i -himi -proizvodstva

https://foxford.ru/wiki/biologi i ie-faktory- i isha-limitiruyuschie-faktory

https://foxford.ru/wiki/biologiya/vliyanie-chelovek kruzh d

https://resh.edu.ru/subject/lesson/1606/start/
https://foxford.ru/wiki/himiya/teoriya-elektroliticheskoy-dissotsiatsii-ted

https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subj scl/lesson/ZOS?/sIan/

https://foxford.ru/wiki/himi; i St tall

07789

https://foxford. ruIW|k|/h|mlya/osobennosll slroenlya i svoystv melallo\ﬂysclld 149fxzbudz977777145
https://foxford.ru/wiki/himiy % v2ysclid=149fy 21981090

https://foxford.ru/wiki/himi; bennosti-str
https://foxford. ruIW|k|/h|mlya/genellcheskle ryad;

https://content.edsoo.ru/lab/subject/4/

3|3674110972

15703693

https://urok.1c.ru/library/?FILTER=Y &bAlIProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECTS%5B%5D=9521&CL. ES%5B%5D=918&CHECK=

https://content.edsoo.ru/lab/subject/4/

https://urok.1c.ru/library/?FILTER=Y &bAllIProps=1&IBLOCK_SECTION_ID=0&Q=&SUBJECTS%5B%5D=9521&CL, ES%5B%5D=918&CHECK=

Hroro no paszeny: 7

PesepsHoe Bpest 0

OBUIEE KOJIMYECTBO 68 3
YACOB I10 IMPOT'PAMME

ktcii-232922/prirodnye-istochniki-uglevodorodov-232927


http://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
http://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
http://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
http://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154
http://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
http://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
http://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
http://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/shchelochnozemelnye-metally-i-ikh-soedineniia-186776
http://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928
http://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/prirodnye-istochniki-uglevodorodov-232927




INOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
Ne | Tema ypoka KosunvecTBO 4acoB Buapbl,
n/n (opmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. |IIpenmer xumuu. Posib XUMUU B KU3HH 1 0 0 YcrHBIIT
4esloBeKa. XUMUS B CUCTEME HayK. 0IIpOC;
MeTo/1p1 TO3HAHUS B XUMUH

2. | Tena u BemecrBa. dusnueckue cBoiicTBa 1 0 0 YcrHblii
BEIIECTB. ArperaTHOE COCTOSIHUE BEILIECTB. OT1poC;
Yucreie BemecTBa U cMmecu. CriocoOnl
pas3zieNieHus: CMEeCei.

3. | dusnueckre ¥ XUMUYECKHE SBICHHUS. 1 0 0 [TuchbmeHHBII
[Tpu3Haky U yCIOBHS MPOTECKAHHUS KOHTPOJIb;
XAMHYECKUX PEaKIUM.

4. | 3HakoMCTBO ¢ IIpaBwjaMu O6e3omacHocTu U | 1 0 1 [IpaxTnueckas
npuémMaMu paboThl B XUMHUYECKOM paborta;
naboparopuu. [Ipaktrueckas padota Ne 1.

[TpaBuiia paGoThI B 1aOOPATOPUH U IPUEMBI
oOpareHus ¢ 1abopaTopHBIM
o0opynoBaHrueM

5. |IIpaktuueckas pabora Ne 2. Pa3nenenue 1 0 1 [IpakTnueckas
cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON pabora;
COJIN).

6. | ATOMBI M MOJICKYJIBI XUMHUYCCKUE 1 0 0 [TucpmenHbIi
AIIEMEHTHI. 3HAKU (CHUMBOJIBI) XUMUYECKUX KOHTPOJIb;
AIIEMEHTOB.

7. | IIpoctsie u cnoxHble BemecTBa. AToMmHO- |1 0 0 VYcrHbII
MOJICKYJISIPHOE YICHHE. OTIpoc;

8. | Xummueckas ¢popMmyiia. BaleHTHOCTb 1 0 0 [TucpmenHbII
ATOMOB XMMHYECKUX dJIEMEHTOB. 3aKOH KOHTPOJIb;
MOCTOSTHCTBA COCTaBa BEIIECTB.

9. | OTHOCHUTeNBHAS aTOMHAs Macca. 1 0 0 TectupoBanue;
OTHOCHTETbHASI MOJISKYJISIpHAS Macca.

10. | MaccoBas noas XUMHYECKOro dieMeHTa B | 1 0 0 ITnceMeHHBIH
COCTMHEHUH. KOHTPOJIb;

11. | ®dusuyeckue U XUMUYECKUE SIBIICHHUS. 1 0 0 VYcrHbiit

OTIpOC;




12. | Xumunueckas peakuus. [Ipuznaku u VYcrHbii
YCIIOBUS IPOTEKAHUSI XUMUYECKUX OT1poC;
peakuui

13. | Xumuveckue ypaBHEHHS. 3aKOH YcTHbIT
COXpaHEHHUs MacCChl BELIECTB OI1poc;

14. | Tunbl XUMHYECKUX PEAKLHM (COSTMHEHUS). YcTHBIN

OT1poC;

15. | Tumbpl XUMHYECKUX PEAKIHH (Pa3I0KECHHS ). YcTHbBIT

OI1poc;
16. | Tumpl XUMUYECKUX PEAKIUH (3aMEIIICHHS ). YcrHbIi

OT1poC;
17. | Tumbpl XUMHYECKUX peakiuii (0OMeHa). YcTHBIT

OI1poc;

18. | M. B. JIoMOHOCOB — y4&HBIii- YcTHBIN
SHIUKJIIONEUCT. OTIpOoC;

19. | Ypoxk 0600111eHIS U CUCTEMaTH3alUH KontponbHas
3HaHUI Mo Teme «BeecTBa 1 XUuMHYECKHE pabora;
peakuum».

20. | KontponbHas paboTa 1o teme KonTponbhas
«[lepBoHauUaNbHBIE XUMUYECKUE TIOHSATHUS paborta;

21. | Boznyx — cmech razoB. CocTaB Bo3ayXxa. YcTHBIN
Kucnopon — aneMeHT ¥ MpocToe BEeIeCTBO. OT1poc;

O30H — ayoTpornHas MoaudUKaius
kuciopona. Haxoxenue kucnopoza B
npupoze, GU3NIeCKre U XUMHIECKUE
CBOICTBa (peaKIMK OKUCIEHUSI, TOPEHHE).

22. | YcnoBust BOSHUKHOBEHUS U TIPEKPAICHHS [IncemenHsbIi
ropenus. [lonstue o0 okcuaax. KOHTPOJIb;

23. | CnocoObl mosTy4eHus: KUCI0poia B YcrHbIl
1a00paTOpUU U MPOMBIIUIEHHOCTH. OT1poC;
[TIpumenenue kucnopoaa. Kpyrosopor
KHCIIOpOJia B IPUPO/IE.

24. | TeroBoii A3 GEeKT XUMHUUECKOW PEaKIINH, [IncemenHsbIi
MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH, KOHTPOJIb;

9K30- U HJOTEPMUYECKUX PEaKIHUIX.
TornmBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3/yXa, CHOCOOBI €ro
NpeOTBpalIeHNs. Y CUJIeHHE TAapHUKOBOTO
s dexTa, pa3pylieHHe 030HOBOTO CIIOA.




25. | [Ipaktuueckast padota Ne 3. [Tonydenue u [IpakTuueckas
cobupaHue KUCIOPO1a, U3YICHUE ETO pabora;
CBONCTB

26. | Bomopo — 371eMeHT ¥ POCTOE BEIIECTRBO. ITuceMeHHEbIN
Haxoxnaenwue B ipupojae, Gpusndeckue u KOHTPOJIb;
XUMUYECKHUE CBOWCTBA (HA IIpUMEpE
B3aMMOJICHCTBHSI C HEMETAIJIAMH H
OKCHJIaMH METAJIJIOB).

27. | Bogopo — 37IeMeHT | MPOCTOE BEIIECTBO. IIncrMennbIi
[TpumeneHue u cnocoObl MOTYYEHUS KOHTPOJIb;

28. | [lonsTue o kucIoOTaxX YcTHbii

OI1poc;

29. | [TonsiTHe 0 cosx YcrHbii

OTIpOoC;

30. | [Ipaktuyeckas pabora Ne 4. [Tonydyenue u [IpakTuueckas
cobupaHue BOJOpOAa, U3y4yeHHUE ero pabora;
CBOJCTB.

31. | KomuuectBo BemecTBa. Mok, MossipHast [TuceMenHbI
Macca. 3aKkoH ABOrajpo KOHTPOJIb;

32. | MosnspHbIit 00BEM Ta30B. [TuchbmeHHBII

KOHTPOJIb;

33. | PacuéTpl MO0 XUMHUYECKUM YPaBHEHUSIM: TectupoBanue;
00BEMa, KOTMYECTBa BELIECTBA rasa Mo ero
M3BECTHOMY KOJIMUYECTBY BEIIECTBA MU
00BEMY.

34. | PacuéTbl MO0 XUMHUYECKUM YPABHEHUSIM: YcrHbii
00BEMOB ra30B M0 YPABHEHHIO PEAKIIUU Ha OTIpOC;
OCHOBE 3aKOHa 00bEMHBIX OTHOIIEHUHN
ra3oB.

35. | ®usnueckue CBOMCTBA BOJBI. AHAIIN3 H YcTHbI
CUHTE3 — METOJIbl U3YYECHUS COCTaBa BOIBIL. OTpoc;
XVMUYECKUE CBOWCTBA BOJIBI (PEAKIIUU C
MeTaJlJIaMH, OKCUJaMH METaJJIOB U
HEMETaJJIOB).

36. | CocraB ocHoBanuii. [lonstue 06 TectupoBanue;
WHMKATOpaXx.

37. | Boga kak pacTBOpHTEIh. PacTBOPBHL. YcTHbIi
PacTBOpHMOCTH BEIIECTB B BOJIE. OI1poc;




38. | HachimeHHbIe ¥ HEHACHIIICHHBIE VYcrHbiit
pacTBOpbl. MaccoBas 710715 BEIIEeCTBA B OT1poC;
pacTBope.

39. | Posib pacTBOPOB B MPUPOJIE U B KU3HU [T1ucbMeHHBII
yenoBeka. KpyroBopoT Boibl B Ipupoze. KOHTPOJIb;
3arpsi3HeHue npupoaHbIX BoJ. OxpaHa u
OYHMCTKA MPUPOIHBIX BOJ

40. | IToBTOopenue no Teme: MaccoBast 40 [TuceMenHbI
BEIIIeCTBa B pacTBOPE. KOHTPOJIb;

41. | IIpaxtuueckas padota Ne 5. [IpakTrueckas
[TpuroroBneHne pacTBOPOB C pabora;
OIpEeIeIEHHON MaCCOBOU J10JIeH
pacTBOPEHHOTO BEILIECTBA.

42. | Knaccugukanus HEOpraHUIeCKHX YcTHbil
COeTMHEHU N OTIpoC;

43. | Okcuapl: cocTaB, KiaccupuKanus YcrHBIIT
(oCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIE, OI1poc;
HEeCcoJIe00pa3yroIIue), HOMEHKIAaTypa
(MeXayHapoaHasi U TPUBUAJIbHAS).

44. | Ilony4yeHue U XMMHUYECKHE CBOMCTBA VYcerHbii
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX OTIpOoC;
OKCHJIOB

45. | OcHOBaHUs: COCTaB, KIacCU(pUKAIIUS, IInceMeHHBIH
HOMEHKJIaTypa (MeXIyHapoIHas U KOHTPOJIb;
TpUBHAJIbHAA), PU3NYECKUE U XUMUYECKHE
CBOICTBa, CIIOCOOBI MOJTYUEHUSI.

46. | Kucnotsl: coctaB, KilacCUpUKAIUS, IInceMeHHbBIN
HOMEHKJIaTypa, PU3NYECKUE U XUMHUUECKHE KOHTPOJIb;
CBOICTBa, CIOCOOBI IONyueHus. Py
AKTUBHOCTH METaJJIOB

47. | Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI YcrHbil
MOJTyYEHUSI. OT1poC;

48. | Comu (cpeHME): B3aMMOJICHCTBHE COJICH C VYcrHbIi
MeTallJIaMH, KHCIIOTaMHU, IIeTI0YaMH OIIpoC;
COJISIMU

49. | 'eneTnueckas CBS3b MEX]y KJIacCaMu [MuceMeHHBI
HEOPraHMYECKUX COETMHEHUH. KOHTPOJTb;

50. | [ToBTOpenue mo Teme: ['eHeTHUECKAS CBS3H [TuceMenHbII
MEXy KIacCaMU HEOPTaHUUYECKUX KOHTPOJIb;

COEeIMHEHUN




51

[TpakTtuyeckas padora Ne 6. Pemenue
9KCHEPUMEHTAJIbHBIX 33a4 10 TEME
«OCHOBHBI€ KJIaCChl HEOPIraHUYECKHX
COCTUHEHUNY.

IIpakTrueckas
pabora;

52.

Ypok 00001IeHHs 1 CHCTeMAaTH3aIuN
3HaHUM 10 TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COECIUHEHU
KonTponbras pabota o Teme "OCHOBHBIE
KJIACChl HEOPTaHMYECKUX COCTMHEHUI"

KonrtponbHas
pabora;

53.

[TepBbie MOMBITKY KIACCH(PUKAITUU
XUMHYECKHX 3JIeMeHTOB. [ToHsATHE O
IpyIIax CXOAHBIX AIEMEHTOB (IIEIOYHbIC
U IEJIOYHO3EMETbHBIC METAILIbI, TAJIOTEHBI,
WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE
00pa3yroT aMmpoTepHbIE OKCHJIBI U
THJIPOKCHUJIBI.

IIceMeHHbBIN

KOHTPOJIb;

54,

[Tepuoanueckuii 3akoH u [lepuoanueckas
crucTemMa XuMu4decKkux annemeHToB /1. U.
Menpeneesa. [lepuoapl, rpyniisl,
MOATPYIIIIBL

VYcTHBIN
OTIpoC;

55.

DuU3NYECKU CMBICI TOPSIAKOBOTO HOMEpPA
3JI€EMEHTa, HOMEPOB NIEPHOJIA U TPYIIIIHL.

YcTHbpIn

OTIpOoC;

56.

Crpoenne atoMoB. CocTaB aTOMHBIX SIJIED.
N3otonel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20
XUMHUUYECKHX 351eMeHToB [leproauueckoit

cucremsl [l. 1. Menneneena

YcTHBIN
OTIpOC;

S7.

XapakTepruCTHKAa XUMHUYECKOTO 3JIEMEHTA
T10 ero noJjioxkeHuto B [lepuoanueckoit
cucteme JI. 1. MenaeneeBa. 3HaueHue
Ileproanueckoro 3akoHa u
Ileproanueckoi CUCTEMbI XUMHYECKUX
AJIEMEHTOB JUUI Pa3BUTUS HAYKH U
npaktuku. J[. 1. MenzaeneeB — y4€HbIi,
MeIaror U rpa)KJaHuH.

T1rceMeHHbBIN

KOHTPOJIb;

58.

3nauenue [lepuonnyeckoro 3akoHa u
Ilepnonnueckoi CHCTEMBI XUMUYECKUX
AJIEMEHTOB JIJISl PA3BUTHS HAYKH U
npaktuku. J{. 1. MenaeneeB — y4€Hslid,

neaaror U rpaXJaaHuvH.

[IncbMeHHbBIN

KOHTPOJIb;




. Y. MenneneeBa. CtpoeHue aTOMOB

59. | Ypok 00001IeH s U cCHCTeMaTU3aluu 1 1 0 Konrponbnas
3HaHui 1o Teme «llepronnueckas cucrema pabora;
XUMHYECKHX dj1eMeHToB 1. 1.

MenneneeBay. KontpospHas padoTa mo
teme [lepuonnueckas cucrema u
nepuoanueckuii 3akon .11 Menneneena.

60. | Xumudeckas CBsA3b. XUMUYECKas CBA3b: 1 0 0 YcTHbBIT
WOHHAS OTIpOoC;

61. | XuMudeckas CBSI3b: KOBaJICHTHAs 1 0 0 VYcrHbiit
HEMoJIsIpHasl. OT1poC;

62. | Xumudeckas CBsI3b: KOBAJICHTHAsS 1 0 0 YcTHbIT
noJIsIpHasi. DIIEKTPOOTPULIATEIIBHOCTh OTIpoC;
ATOMOB XMMHYECKUX JICMCHTOB.

63. | CrerneHb OKUCIICHUSI. 1 0 0 YcTHBIN

OTIpoC;

64. | OKUCTUTEIIBHO-BOCCTAHOBUTEIIBLHBIC 1 0 0 YcTHBIT
peakiuu (OBP). Onpoc;

65. | [Iporeccrl OKUCICHHS U BOCCTaHOBICHMS. | 1 0 0 [TucbmenHbII
OxkucnuTeNn U BOCCTAaHOBUTEIU KOHTPOJIb;

66. | OKuCITUTEIN U BOCCTAHOBUTEIH 1 0 0 [TuchbmeHHBII

KOHTPOJIb;

67. | Ypok 0000IIIeHNS U CHCTeMaTU3aInN 1 0 0 [MucpmenHbIi
3HaHU 10 TeMe «OKHUCIUTENbHO- KOHTPOJIb;
BOCCTAaHOBUTEJIbHBIE PEAKIIUL.

68. | IToroBast KOHTpoJIbHAs paboTa 3a Kypc 1 1 0 KonTponbHas
XUMHH, 8 KJ1acc pabora;

OBIIEE KOJIMYECTBO YACOB I10 68 4 6

[TPOT'PAMME

9 KJIACC
Ne | Tema ypoka KoanuecTBo yacoB Buambl,
n/n (opmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIA
padoThI padoTsbI

1. | Knaccuduxanus 1 HOMEHKIATypa 1 0 0 [InceMeHHBIM
HEOPTaHMYECKUX BEIIESCTB KOHTPOJIb;
(MeXayHapoHAS U TPUBHATbHAS

2. | Ilepmogmueckuii 3akoH. [leproanyeckas 1 0 0 VYcTHbIl
CUCTEMa XUMHUYECKHX JJIEMEHTOB OT1poc;




3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX
[IEpUOJO0B, KNS, KAIBLUA U UX
COEIMHEHUI B COOTBETCTBHH C
nosioxeHnueM B [lepuoanueckoii cucreme u
CTPOEHUEM aTOMOB

YcTHBIN

OTIpOC;

XHUMHUYeCKre CBOMCTBA BEIECTB,
OTHOCSIIIIUXCS K Pa3JIMYHBIM KJlaccam
HEOPraHUYECKUX COCIMHEHUN,
TEeHETUYECKas CBSI3b HEOPTaHUUECKHUX

BCIICCTB

ITuceMeHHEbIN

KOHTPOJIb;

CrpoeHnue BelecTBa: BUAbl XUMHUYECKOM
CBs3H. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBHCHMOCTH CBOWCTB BELIECTBA OT THUIIA
KPUCTALIIMYECKON PEeIETKU U BUIA

XMMHYECKOH CBSI3U

IIceMeHHbBIN

KOHTPOJIb;

Knaccugukaius XaMUYECKUX Peakiui 1o
pa3IMYHBIM MPU3HAKaM (110 YHCITY U
COCTaBy y4aCTBYIOIIMX B PEAKIHH
BEIIIECTB, IO TEIUIOBOMY 3 deKTy, 1o
MU3MEHEHHIO CTETICHEH OKHCIICHUS
XUMHYECKHX 3JIEMEHTOB, 10 00paTUMOCTH,
M0 YYaCTHIO KaTajin3aTopa). IK30- U
DHJIOTEPMHYECKHE PEAKIINH,

TEPMOXUMHNYCCKUC YPABHCHHA

VYcTHBIN
ompoc;

ITonsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [TonsTre 00 0OpaTUMBIX U
HEOOPaTUMBIX XMMUYECKUX PEaKIUsX.
[ToHsATHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peaKkuuax

YcerHbpn

OT1poC;

ITonsATHE O XUMUYECKOM PAaBHOBECHH.
@DakTOpBI, BIUAIOIINE HA CKOPOCTh
XUMHYECKOH PCAKIIMN U IMOJIOKCHUC

XUMHYCCKOI'0 paBHOBECUSA

YcTHBIN
OTIpOC;

OKHUCIUTEIFHO-BOCCTAHOBUTEILHBIC
pCaKkuuu, BHGKTpOHHBIﬁ OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM
pCaKkmuu. CocraBncHue ypaBHCHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX
pCaKHI/Iﬁ C UCIIOJIb30BAHHUEM MCTOAa
SJICKTPOHHOT'O Oananca

TT1ceMeHHbBIN

KOHTPOJIb;




10. | Teopust SNEKTPOTUTHUECKON TUCCOIHALINU. [IucemenHbI
DNEKTPOIUTHI U HE- DJIEKTPOIIUTHIL. KOHTPOJIb;
Katnonsl, aHHOHBI

11. | MexaHu3M IUCCOLMALIMY BELIECTB C VYcTHEIN
Pa3IMYHBIMU BUJAMU XUMHUYECKOU CBSI3U. OTpoc;
Crenens auccounanuu. CUIbHbIC U
ci1a0ble AJIEKTPOJIUTHI

12. | Peakuuu noHHoro oomena. Y cioBus ITnceMeHHBIH
MIPOTEKaHUs PeaKkIiii HOHHOTO 0OMEHa, KOHTPOJIb;
MOJIHBIE U COKPAIEHHBIE HOHHbIE
YpaBHEHUS PEaKIHi

13. | XuMunueckue CBOMCTBA KHCIIOT, OCHOBAHUM YcTHBIN
U COJIEH B CBETE MpE/ICTaBICHUM 00 OIIpOC;
ANEKTPOITUTUIECKON TUCCOLIUALINH.

KadectBeHHbIe peakiiiy Ha KATHOHBI U
AHUOHBI

14. | Ilonsarue o runponuse coneit. Cpena VYcrHbii
pacTBopa OTIpOoC;

15. | IIpakTuueckas pabota Nel. Pemenue [IpakTuueckas
AKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME pabora;
«ONEeKTPONUTHYECKAs TUCCOLUAIUS

16. | Ypok 00001IeHust M cHCTEMaTH3aI[uN YcrHbIH
3HaHUH 10 pasneny «BemecTso u OIIpOC;
XUMUYECKast PEaKIIHs»

17. | KonTponbHas paboTa no teme «BemecTtBo KontposnbHas
U XMUMUYECKasi peaKiusl pabora;

18. | O0mas xapakTeprcTHKa raJIOTCHOB. [MucpmenHbIi
Oco0eHHOCTH CTPOEHUS aTOMOB ITUX KOHTpOJIb;
AJIEMEHTOB, XapaKTEepPHBIE JIJIs1 HUX CTETIEHU
okucnenusa. CtpoeHue u Qpuanveckue
CBOMCTBA MPOCTHIX BEUIECTB — raJOr€HOB.

XUMHUECKUE CBOICTBA HA TIPUMEPE XJI0pa
(B3auMOJICHCTBHUE C METaJNIaMH,
HEMeTaJUIaMHU, 1IEJI0YaMH )

19. | XnopoBogopoa. ComnsiHast KUCIOTa, YcTHBIN

XUMUYECKHE CBOWCTBA, MOTyYeHUE, OTIPOC;

IMPUMCHCHUC. KaugecTBennas pCaKknug Ha

XJIOPUI-UOHBI




20.

PuU3HOI0rnYecKoe JEUCTBUE XJI0pa U
XJIOPOBOJIOPO/Ia HA OPraHU3M YeJIOBEKa.
Baxneliye Xa0puabl U UX HAX0XKICHUE B
npupoze Penienne 3a1a4y Ha BBIYUCICHUS
110 YPAaBHEHUSM XUMHYECKUX PEAKIUH,
€CJIM OJTMH PEearcHT JAaH B U30BITKE

YcTHBIN

OTIpOC;

21.

[Tpaktuyeckas padora Ne2. [lomyduenue
COJITHOW KUCIIOTHI, U3y4eHHE €€ CBOWCTB

[IpakTrueckas
pabora;

22.

OO0mas xapakTepucTruKa 3J1eMeHTOB VIA-
rpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB
3TUX JIEMEHTOB, XapaKTEPHBIE Il HUX
creneHu okuciaeHus. CTpoeHue u
¢u3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB -
KHUCJIOpOJA U Cepbl. AJUTIOTPOITHBIE
MOAUUKAIIMN KACTIOPOAA U CEPBI.
XUMHYECKUE CBOUCTBA CEPBI

VYcTHBIN
OTpoc;

23.

CepoBoaopo1, cTpocHHE, (PU3HUECKUE U
XMUMHYECKUE CBOWCTBA

YcTHbpIn

OTIpoC;

24.

Oxkcuppl cepbl Kak MpeACcTaBUTETN
KHCJIOTHBIX OKCHI0B. CepHHCTAs KHCIIOTA.
CepHnas kucioTa, Gu3n4IecKue u
XUMUYECKHUE CBOMCTBA (00IIME KaK
NPECTaBUTEIS Klacca KUCIIOT U
cnenuduaeckue), npumenenne. Conu
CepHOI KHCIIOTHI, KAUEeCTBEHHAS PEaKIUs

Ha Cylb(aT-uoH

VYcTHBIN
OTIpOC;

25.

XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MPOMBINIIEHHOTO CII0Cc00a MOTy4eHus
CEpPHOM KUCIOTHI. ANnaparsl U
MPOTEKAIOIIME B HUX MPOIECCH (Ha
npuMepe MPOU3BOACTB CEPHON KUCTIOTHI).
Pemenue 3amauy Ha HAXOXKASHHUE MAaCCOBOM
JIOJIM BBIXOJ1a MPOJAYKTA PEAKLUU

YceTHbp

OT1poC;

26.

Haxoxaenue cepsl 1 €€ COeITUHEHUN B
npupoje. XuMHUYECKOE 3arpsI3HEHHE
OKpYKaIoIIeH Cpelibl COETUHEHUSIMH CEPBI
(KUCTIOTHBIE JOXK/IH, 3arPSI3HEHNE BO3/TyXa
1 BOJIOEMOB), CITIOCOOBI €T0
MPEAOTBPAIEHUS

YcTHBIN
OTIPOC;




217.

OO01m1ast xapakTepUCTHKA 31eMEHTOB VA-
rpynnbl. OCOGEHHOCTH CTPOSHHSI aTOMOB
9THUX 3JIEMEHTOB, XapaKTePHBIE ISl HUX
CTETNEeHH OKUCIICHHS. A3OT,
pacrnpocTpaHeHHe B IpUpoe, hpru3nueckue
1 XMMHUYecKue cBoiicTBa. Kpyrosopor
a30Ta B IPUPOJIE

YcTHBIN

OTIpOC;

28.

AMMHax, ero pu3nyeckue 1 XuMHUECKHe
CBOWCTBA, MOJyYCHHUE U IPUMEHEHHE.
Conn aMmMOHMS, UX (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE.

KauecTBennas pCaKknyg Ha MOHbBI aMMOHUS

ITuceMeHHEbIN

KOHTPOJIb;

29.

[Tpaktuyeckas padora Ne3. [lomyuenue
aMMMaKa, U3y4yeHHe ero CBOICTB

[IpakTrueckas
pabora;

30.

A3oTHas Kuciora, e€ Gpusndeckue u
XUMUYECKHUE CBOWCTBA (00IIME KaK
IIpEJICTaBUTEIS Kjlacca KUCIIOT U
cnenuduieckue). McnonpzoBanue
HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE
MUHEPAJIBHBIX YA0OpeHUH. XUMUYECKOe
3arpsI3HEHUE OKPYKAIOILIEH Cpeibl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE JOKIMU,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

ITuceMeHHbIH

KOHTPOJIb;

31.

®dochop, amnoTponHble MOIUPUKALIUN
docopa, pusnueckue U XUMHIECKHE
CBOMCTBA

TectupoBanue;

32.

Oxkcun docdopa(V) u pochopnas kuciora,
du3HYecCKre 1 XUMUIESCKHIE CBOMCTRA,
nony4yenue. KauecTBeHHas peakius Ha
bocdar-noHs!

IInceMeHHbBIN

KOHTPOJIb;

33.

Ucnons3oBanue pocdaroB B kauecTBe
MHUHEpaJIbHBIX Y100peHUi. 3arpsi3HeHue
IPUPOJHBIX BOIOEMOB (pocaTamu

YcerHbpn

OT1poC;




34.

Yriepon, aluioTponHbie MOAU(DHUKAIIH,
pacrpocTpaHeHHe B IPUpPO/Ie, PU3NIECKUE
1 XUMHUYECKHE CBOMCTBA. AJICOpOITHs.
Kpyrosopor yriepozaa B mpupoje. OKCuabt
yriepoja, ux (pu3ndeckue u XuMHUIECKUE
CBOWCTBA, (PU3HOIOTUYECKOE JICHCTBHE HA
YKUBBIC OPTaHU3MBbI, TIOJIyYCHHE U
pUMEHEHHE. DKOJIIOTHYECKUE MPOOIIEMBI,
cBs3aHHbIE ¢ okcuaoM yriaepoaa(IV);
THITOTE3a II00aIhbHOTO MOTETICHUS
KJIMMATa; ITapHUKOBBIN 3P et

YcTHBIN

OTIpOC;

35.

VYrosbHas KUCI0Ta U €€ COMH, UX
bu3nyeckre 1 XMMHYECKHE CBOMCTBA,
nojy4yeHue u npuMmenenue. KauectseHnas
peakuus Ha KapOOHAT-UOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY,
MCIUIHHEC, MIPOMBIIIJICHHOCTH, CEJILCKOM

XO03S9UCTBE

VYcTHBIN
OTIpOC;

36.

[Tpaktuyeckas padora Ned. [lomydyenue
yriiekucioro rasa. KauectBenHas peakius
Ha KapOoHaT-HOH

[IpakTnueckas
pabora;

37.

[TepBoHayasibHBIE TOHATHUS 00
OpPraHHUYECKUX BEILIECTBAX KakK O
COEIMHEHUSX YIrIepoJa: 0COOEHHOCTU
cocrasa u crpoeHus. [lonsatue o
OMOJOTrNYECKH Ba’KHBIX BEIIECTBAX: )KHUpaX,
Oenkax, yrieBojaax. MarepuanbHoe
€MHCTBO OPraHUYECKUX U

HEOPraHWYECKUX COCTMHEHUN

VYcTHBIN
OTIpOC;

38.

Kpemuuii, ero pusnueckne u XuMHIeCKue
CBOWCTBA, MTOJTyYCHHUE U TIPUMEHEHUE B
anekTpoHuke. CoeTMHEeHs] KPEMHUSI B
npupoje. O6mue npeacTaBiaeHus: 00
okcuze kpemuus (IV) u kpemHueBoi
kucinote. CUIMKaThl, UX UCTIOIb30BAHUE B
OBITY, MEJMIIMHE, IPOMBIIUICHHOCTH.
Baxneiimre cTpouTenbHBIE MATEPHAIIB:
KepaMHUKa, CTEeKJIO, IIEeMEHT, OETOH,
xkene300eToH. [IpobnemMsr 6e30macHOro
UCTIOJIb30BAHUS CTPOUTENBHBIX
MaTepHaJioB B IOBCEAHEBHOM KU3HU

YcerHbpn

OTIpOC;




39. | [Ipaktuyeckas padora Ne 5. Pemenue [IpakTuueckas
SKCHEPUMEHTAIBHBIX 3a7a4 110 TEME pabora;
«BaxHeimme HeMeTalulbl U UX
COEIMHEHUS»

40. | Ypok 00001IeHHs ¥ CHCTeMaTH3aIun [TucemeHHbBIH
3HaHu no pasaeny «Hemeramisl U ux KOHTPOJIb;
COCTMHEHUS»

41. | KonTposibHas paboTa 1o Teme KonTponpHas
«HemeTamibl 1 UX COCTUHEHUSI pabora;

42. | O0mas xapakTepucTUKa XUMHUIECKUX VYcerHbii
3JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX 0Ipoc;
MIOJIOXKEHUS B IEPUOANYECKON cUCTEME
xumuuecknux snemeHToB J[. . MeneneeBa
U CTpOeHHUs aTOMOB. CTpOEHUE METAILIOB.

Meramnueckas CBsA3b U METAININYECKAS
KpUCTaJUITMYECKas pelérka

43. | DNEeKTPOXUMUYECKUHN PsIJl HAPSKEHU T YcrHbIi
MeTauioB. OU3NYECKHEe U XUMUYECKUE OTIpoC;
cBoicTBa MeTaiioB. OO1Ire crocoObl
MOJTYYCHUST METAJIIOB

44. | TlonsiTHE O KOPPO3UHU METAIIOB U VYcerHbIi
OCHOBHBIE CITOCOOBI 3aTUTHI OT KOPPO3IUHU OTpoc;

45. | Cnnassl (cTalib, 4yTyH, AIOPATIOMUHUMH, YcrHbIl
OpoH3a), UX IPUMEHEHHE B OBITY U OIpoc;
MIPOMBIITUIEHHOCTH

46. | lllemounsie MmeTasuibl. ITooxenue B YCTHBIN
MEePUOIUYECKON CUCTEME XUMUYECKUX OTpoc;
anemeHToB [[. 1. Menaeneesa, ctpoeHue
atomoB. Haxoxnenue B nmpupoje

47. | duzndeckne U XUMUYECKUE CBOMCTBA (Ha [IucemenHbI
puUMepe HATPUSI U KaJTHsl) KOHTPOJIb;

48. | Oxcuapl M TUAPOKCHIBI HATPHS U KaJTUS. IIucrMeHHbIi
[IpuMeHeHue 1MIEeTOUHBIX METAIUIOB U UX KOHTpOJIb;
COEMHEHUI

49, | [llemoyHO3eMEIbHBIC METALIBI MAarHUH 1 YCTHBIN
KaJIBIIMI, CTpOeHHE aTOMOB. [lotoxenue B OTIPOC;

HepHOJIquCKOﬁ CHUCTEME XUMHNYCCKUX

anemenToB JI. 1. MenaeneeBa




50. | Haxoxnenwue B npupoze. Pu3ndeckue u YcrHbI
XUMHYECKHUE CBOMCTBA OIpoc;
HIEJI0OYHO3EMEIBHBIX METAJIOB.

Baxueiimue coenuueHus Kaiabius (OKCU,
TUAPOKCHJI, COJIH)

51. | Pemenue 3a1a4 Ha BEIYMCIIEHUS IO VYcTHBIN
YpaBHEHUSM XUMUYECKUX PEaKLUU, eCIIu OTpoc;

OJIMH U3 PEareHTOB JIaH B H30BITKE WK
COJICPKUT IPUMECH; MACCOBOM J10JIH
BBIXO0/Ia TPOJIYKTA PEAKIIUU

52. | YJKécTkocTh BOABI U CIIOCOOBI € YcrHBIIT
YCTpaHEHUS OTpoc;

53. | Beruncnenus no ypaBHeHHSIM XUMUYECKUX VYcerHbIi
peakitii, eciiu OJIMH U3 PeareHTOB JaH B OIpoc;

BHJI€ BOJHOT'O pacTBOpa C U3BECTHOU
MacCOBOH oJIen

54. | [Ipaktuyeckas padora Ne6. XKécTtkocTh [IpakTuueckas
BOJIbI I METO/IbI €€ yCTPaHEHUS pabora;

55. | Amtomunuid. [TonoxeHnue B nepruoInyeckon [TucbmenHbIi
cucTeMe XMMUYeCcKux aieMeHnToB /1. U. KOHTpOJIb;
MeneneeBa, CTpO€HUE aTOMa.

Haxoxnenue B mpupoe

56. | dusnueckue U XUMUYECKUE CBOWCTBA [IuceMenHbI
ATFOMUHHUS KOHTPOJIb;

57. | AMdoTepHbIe CBOWCTBA OKCUAA U TectupoBanue;
TUAPOKCH/IA aTFOMUHUS

58. | Kenezo. [Tonoxenne B mepruoguIecKon YcTHBIN
cHUcTeMe XUMHUYECKHX anemeHToB 1. U. Ompoc;
MenneneeBa, CTpoeHHE aTOMa

59. | ’Kenezo. Haxoxaenue B ipupoie. YcTHBIN
®du3nuecKkue 1 XUMUYECKHUE CBONCTBA OTpoc;

60. | Okcunsl, ruapokcuabl u conu xenesa(ll) u VYcrHbIit
xeneza(Ill) OT1poC;

61. | [IpakTuueckas padora Ne 7. Pemenue [IpakTuueckas
AKCIIEPUMEHTAJIbHBIX 3a7a4 M0 TEME pabora;

«Bakuelnme MeTaIbl U UX COEIUHEHUS)




62. | HoBble MaTepHaibl U TEXHOJIOTHH. 1 YcTHbIl
BemiecTBa u maTepuaibl B TOBCETHEBHOM OIpoc;
’KU3HU YeIoBeKa. XUMUS U 370POBbE.
be3omnacHoe ncroib30BaHNEe BEUIECTB U
XUMHUYECKHX PEaKIil B ObITY

63. | [IpupoaHbIC HCTOYHUKHU YTIEBOAOPOIOB 1 [TucbMeHHBIH
(yross, mpuUpOIHBINA Ta3, HEPTH) TPOTYKTHI KOHTpOJIb;
UX NepepadoTKU, UX POJIb B OBITY U
POMBIIIJICHHOCTH

64. | OCHOBBI SKOJIOTUYECKON IPAMOTHOCTH. 1 YcTHbIT
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH OI1poc;
Cpeapl, MPeeIbHO JOMyCTUMAs
KoHIeHTpanus Bemects - [1/1K). Ponb
XUMUH B PEIICHUH YKOJOTHUSCKUX
npo0emM

65. | XuMHU4YecKue CBOWCTBA BEIICCTB B CBETE 1 YcrHbIi
TEOPHUU IIEKTPOIUTUUECKOIN TUCCOLUAIIUU OTIpOoC;

66. | XuMuyeckue cBOWCTBA METAIIJIOB. 1 YcTHbil
XUMUYECKUE CBOMCTBA HEMETAILIIOB. OIIpOC;
['eneTrueckas CBSI3b METAILJIOB U
HEMETaJJIOB

67. | Ypok 0000IIIeHNS U CHCTeMaTU3aInN 1 YcrHbii
3HaHu# 1o kypey «Xumus, 9 kiace OIIpOC;

68. | IToroBast KOHTpoJIbHAs paboTa 3a Kypc 1 KonTponbHas
«Xumus, 9 kmace» pabora;

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

8 KIIACC

Xumus. 8 xknace/I"adbpuensia O.C., Octpoymon N.I'., Cnaakos C.A., AkimonepHoe o01iecTBo «M31arenscTBo
«[Ipocsenienue;
BBenute cBOii BapuaHT:

9 KJIIACC

Xumus. 9 knacc/INabpuensa O.C., Octpoymon WN.T'., Cnankor C.A., AkiinonepHoe oomectBo «M3aaTenbcTBo
«IIpocsemienney;
Beenure cBoOil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

8 KJIACC

Xumus. 8 xknace/I"adbpuensia O.C., Octpoymos N.I'., Cnankos C.A., AkimonepHoe o01miecTBo «M3marenscTBo
«IIpocsemeHuey;

9 KJIACC

Xumus. 9 xknace/I"adbpuensia O.C., Octpoymos N.I'., Cnankos C.A., AkimonepHoe o0miecTBo «M3marenscTBo
«IIpocsemenuner;

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KJIACC

https://content.edsoo.ru/lab
https://resh.edu.ru
https://www.yaklass.ru

9 KUIACC

https://content.edsoo.ru/lab
https://resh.edu.ru
https://www.yaklass.ru


http://www.yaklass.ru/
http://www.yaklass.ru/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

y4eOHUK
TETpajib

OBOPYJAOBAHUE /UISA IPOBEJAEHUSA IPAKTUYECKUX PABOT
http\\himlabo.ru
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