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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma mo xumuu A oOywarommxcs 8-9 KIlacCoB COCTaBlieHa Ha OCHOBe TpeOoBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTPaMMbl OCHOBHOTO OO0IIEro o0pa3oBaHUs, MpeacTaBieHHbIX B DeaepaibHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
OCHOBHOro o0miero o0pa3oBaHusi, ¢ Y4E€TOM paclnpeAeNEéHHBIX [0 KJaccaM MpOoBepsSeMbIX TpeOOBaHUN K pe3yjabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0Opa30BaHUs M 3JIEMEHTOB COAEP)KAaHUS, NMPEACTABICHHBIX B YHUBEPCATHHOM KOAU(DUKATOPE 110
XUMHH, a Takke Ha ocHOBe [IpumepHO# mporpaMMbl BOCHHMTAaHUS OOYYarOMIMXCS MPU IMOJYYEHHH OCHOBHOIO OOIIEro 0oO0pa3oBaHUS U C yUETOM
Konnenuun npenogaBanus yd4eOHOTO npeaMmera «XHUMHUS» B 00pa3oBaTelbHBIX OopraHu3aunusx Poccuiickoit @enepainuu, peaan3yonmx OCHOBHBIC
o0meobpaszoBarenbHble Tporpammsl (yTB. Pemenuem Komnernn Munnpocsenienust Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O IIPEJIMETA «XUMMS»

Bxuiag yuebHoro mpenmera «XuMHUS» B TOCTHKECHHE IIEJed OCHOBHOTO 00mIero oOpa3oBaHUs OOYCIIOBJIEH BO MHOTOM 3HAUY€HHEM XHMHYECKOM
HayK{ B TIO3HAHUU 3aKOHOB IPUPO/Ibl, B Pa3BUTUH NPOU3BOAUTENBHBIX CHJI OOLIECTBA U CO3[JaHUM HOBOM 0a3bl MaTepUaIbHOM KyJIbTYpHI.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK paclpOCTpaHUiIa CBOE BIMSIHHME Ha BCEe 00JACTH YEJIOBEUECKOI0 CYIIECTBOBAHMUS, 3ajajla HOBOE
BUJICHHE MMpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOW KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM >KH3HMU OOINECTBA: 3HAHHE XMMHUHU CIYXKHT
OCHOBOM AJ11 (pOPMUPOBAHUS MUPOBO33PEHMSI UETIOBEKA, €T0 MPEICTABICHUI 0 MaTepUalbHOM €IUHCTBE MUPA; BaXXHYIO pOJIb UTPAIOT (popMHUpyeMbIe
XUMHUEH NpeACTaBICHUsS O B3aUMOIPEBPAIICHUAX SHEPrUM M 00 3BOJIOIMM BELIECTB B IPUPOJAE; COBPEMEHHAs XHMMHS HalpaBJeHa Ha pelleHHe
rJ1I00aJBHBIX MPOOJEM YCTOWYMBOIO pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPIeTUUYECKOM, MUILIEBOM M SKOJIOIMYEcKoi 0e30macHOCTH, MpolieM
3/paBOOXPaHEHMUS.

B YCIIOBUAX BO3PACTAIOUICTO 3HAUCHUA XUMHH B XKU3HU 06HI€CTBa CYIICCTBCHHO IOBLICHUIIACH POJIbL XUMHUYCCKOI'O O6pa3OBaHI/I${. B nmane
COLIMAJIN3ALUHU OHO SIBJISIETCS OAHUM U3 YCIOBUI (POPMUPOBAHUS MHTEIIEKTAa TMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY UY€JI0BEKY XMMHUECKHE 3HAHHUSI HEOOXOAUMBI JJIsl TPUOOpeTeHHs OOIIEKYIbTYPHOTO YPOBHS, TO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B
COLIMYME U OTBETCTBEHHO Y4acCTBOBATh B MHOTOOOPAa3HOM KM3HU OOILIECTBA, U1 OCO3HAHUS BKHOCTH PAa3yMHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U
3JI0pPOBBIO JIPYTHUX, K OKPYKAIOIIEH MPUPOJHON Cpene, Mg I'PaMOTHOTO IMOBEICHUS MPU HCHOJB30BAHUU PA3IMYHBIX MATEPHATIOB U XUMHYECKUX
BELIECTB B [IOBCEHEBHOM KU3HU.

XuMuyeckoe oOpa3oBaHHE B OCHOBHOMW INKOJIE SIBJIsieTCS 0a30BBIM IO OTHOIICHHIO K CHCTEME OOIIero XMMHuueckoro oopaszoBanus. [loaTomy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO pealu3yeT MpUCYLIUe OOLEMY XHUMHUYECKOMY OOpa30BaHUIO KIIOYEBHIE IIEHHOCTH, KOTOpBIE OTpPa)XaroT
roCy/lapCTBEHHbIE, OOIIECTBEHHBIE U MHJMBUIYyaJbHbIE NOTPEOHOCTH. DTUM OIpEAEeNseTCs] CYIIHOCTh OOILIeH cTpaTeruu OO0y4yeHHs, BOCHUTAHUS U
pa3BUTHS 00YUAIOIIUXCS CPEJICTBAMU YUYEOHOTO MpeIMeTa «XUMUS».

Nzyuenue mpenmera: 1) cmocoOCTByeT peanu3allid BO3MOXKHOCTEH A7 caMOpasBUTHS M (POPMHUPOBAHUS KYJIbTYpbl JIMYHOCTH, €€ oOmed u
(YHKIMOHATBHOM TPaMOTHOCTHM; 2) BHOCHT BKJIaJA B (OPMHUPOBAHHE MBIIUIEHUS W TBOPUYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOATEIILHON y4eOHOW NeATeTbHOCTH, SKCIICPUMEHTAIBHBIX U UCCIIEIOBATEILCKIUX YMEHUM, HEOOXOAMMBIX KaK B MTOBCETHEBHOM KU3HH, TaK U B
npoeCCUOHATIBHON JEATENIbHOCTH; 3) 3HAKOMUT CO CHEeUM(UKON HayyHOTO MBILIUIEHUS, 3aKJIQJAbIBAET OCHOBBI LIEJIOCTHOTO B3IJISAa HA €IUHCTBO
MIPUPOABI M YEJIOBEKa, SBIIAETCS OTBETCTBEHHBIM 3TaroM B (OPMUPOBAHMM €CTECTBEHHO-HAYUYHOH TPaMOTHOCTH IMOAPOCTKOB; 4) CIOCOOCTBYET
(OpMHPOBAHHIO 1IEHHOCTHOTO OTHOIIEHHSI K €CTeCTBEHHO-HAyYHBIM 3HAHUSAM, K HPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOIMUYECKOE
00pa3zoBaHME MKOJbHUKOB.



Ha3BanHble HampaBieHHs B OOy4YE€HUM XHMMHUM OOECHEYMBAIOTCS CHEHU(DUKON COAepKaHUs IperMeTa, KOTOPBIM SBIAETCS IEAaroruuecku
a/IalITHPOBAHHBIM OTPa)KEHUEM 0a30BOM HAYKM XMMHH Ha ONPEEIIEHHOM dTane €€ pa3BUTHSL.

Kypc xuMuu 0CHOBHOH ILIKOJIBI OPUEHTUPOBAH Ha OCBOEHHE 00YYaIOLIMMKCI OCHOB HEOPTaHUYECKOM XUMHM U HEKOTOPBIX MOHATUH U CBEJICHUH 00
OTAENBHBIX 00BEKTaX OPraHNYECKON XHUMHUU.

CrpykTypa conepkaHus IpeaMera c(pOpMUpPOBAHA Ha OCHOBE CHUCTEMHOTO IMOJAXOJa K ero usydeHuro. ColepikaHue CKIAJbIBACTCS U3 CHUCTEMBI
MOHATUI O XMMHYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMBbl HMOHATHH O XUMHUYECKOW peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpPTaHHM30BaHBI MO
IIPUHLIMITY IIOCIEN0BATEIbHOIO Pa3BUTHs 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEICTABICHUN Pa3HOIO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYECHMS Kak
OCHOBBI BCEr0 €CTECTBO3HaHMs, ypoBHA Ilepumonnueckoro 3axona [I. M. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XMMHHM, Y4EHUs O CTPOCHHHM aToMa U
XUMUYECKOH CBSA3M, MPEJICTABICHUH 00 JIEKTPOIMTUYECKOH AMCCOLMAIMM BEIIECTB B pacTBOpax. TeopeTHueckue 3HAHUS paccMaTpUBAIOTCS Ha
OCHOBE SMITMPHUYECKHU IOJYYEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOIO YPOBHSA K JIPYrOMY, BBINOJHSS (DYHKIMU
OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS U BO3MOXXHOCTEH MPAKTUYECKOTO IPUMEHEHUS H MTOJTyYSHHS N3Y4aeMbIX BEUIECTB.

Takast opraHuzanusi coJepXaHHUs Kypca CIIOCOOCTBYET MPEACTABICHHUI0 XUMHUYECKOM COCTABIIAIOLIEH HAaydHOM KapTUHBI MHUpa B JIOTHKE €€
CHCTEMHOH MpHupobl. TeM caMbIM 00ecreunBaeTcsi BO3MOXKHOCTh (DOPMUPOBAHHS y 00YJArOIIUXCsl [IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHHIO U
METOJIaM M03HAHUS B HayKe. BaXXHO Takke 3aMETUTbh, YTO OCBOCHHME COJEP/KAHUSA Kypca MPOUCXOAUT C NIPUBJICUCHUEM 3HAHUM U3 PaHEE U3YyYEHHBIX
KypcoB: «Oxpyxatomuit Mup», «buosnorus. 5—7 knaccb» u «Pusnka. 7 Kiacey.

HEJIN U3YYEHUS YYEBHOI'O INTPEJMETA «XUMMUSA»

K HampaBieHHIO NEpBOCTENEHHON 3HAYMMOCTU IIPH pealn3auud o0pa3oBaTeNbHBIX (YHKUMH MpeaMeTra «XUMHs» TPAJULMOHHO OTHOCST
(dbopMHIpoBaHNE 3HAHUI OCHOB XUMHUYECKOH HayKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, IIPAKTHIECKOH EATETHHOCTH YeJIOBEKa M KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a/iada IpeaMeTa COCTOUT B (POPMUPOBAHUM CHCTEMbl XUMHUECKUX 3HAHUNA — Ba)KHEHIIUX (akTOB, MOHATHUH,
3aKOHOB M TEOPETHUYECKHX MOJOXKEHHH, JOCTYITHBIX OO0OOMIEHHH MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIka HayKd, 3HAHUH O HAyYHBIX METOAax
M3y4YeHHsl BELIECTB U XMMUYECKUX peakiuii, a Takke B (GOPMUPOBAHNUU U PA3BUTUH YMEHUH U CTIOCOOOB AEATEIbHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM,
HaAOJIOICHNEM H IPOBEICHUEM XUMHUYECKOTO IKCTIEPUMEHTA, COOJI0IEHUEM TTPaBHII 0€301acHOT0 00pAaIeHHs C BEIECTBAMU B TIOBCETHEBHOM KHU3HH.

Hapsany ¢ stum nenu m3ydeHus mpeaMmera B MPOrpaMMe YTOYHEHbI U CKOPPEKTHPOBAHBI C YUYETOM HOBBIX HPUOPUTETOB B CHUCTEME OCHOBHOTO
obmiero oOpazoBanusi. CerogHs B 00pa3oBaHUM 0c000 3HAYMMOW MPU3HAETCS HAIMPABIEHHOCTh OOYyYEHUs Ha pa3BUTHE U CAMOPA3BUTHUE JMYHOCTH,
¢dopmupoBaHue €€ MHTeIUIeKTa M o0meil KynbTypsl. OOyueHHe YMEHHIO YYUTBCS U MPOJOJIKATh CBOE 0Opa30BaHHE CaMOCTOSATENBHO CTAHOBUTCS
OJIHOM M3 BakHEHIINX (QYHKIUI y4eOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NP U3YUYE€HUU NpeIMeTa B OCHOBHOH IIKOJIE JOMHUHUPYIOIIee 3HaUeHUe IPHOOPENH TaKue LeNH, KakK:

(opMHpOBaHNE HHTEILICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CAaMOOOPa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIIFHOMY IPUHSITHIO PEIICHHH,

CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

HAIpaBJICHHOCTh O0YYECHHUS HA CHCTEMAaTHUECKOE MPHOOIICHNE YIAITIXCsl K CAMOCTOSTEIFHON TTO3HABATENILHON JICATEIEHOCTH, HAYIHBIM METO/IaM

MO3HaHUs, POPMUPYIOIIUM MOTUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUHU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO 00YUYAIOIIUMHKCS OTBITa Pa3HOOOPa3HOM JAESITEIbHOCTH, TO3HAHUS U CAMOTIO3HAHUS,

KJIFOUEBBIX HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHHUE JUISl Pa3IMYHbIX BUIOB JI€ATEIbHOCTH;

dopmupoBaHuEe YMEHHI O0BSICHATH M OIICHUBATH SIBJICHUSI OKPYXKAIOIIEro MUpa Ha OCHOBAHWY 3HAHWIA U OMBITA, TOJyYSHHBIX TIPU U3yYCHUN

XUMHUU;



(dopMHpoBaHue y 00y4aromuXcs T'yMaHUCTUUECKUX OTHOIIEHUH, IOHUMaHUs IEHHOCTH XUMUYECKUX 3HAHUHN /17151 BBIPAOOTKH KOJIOTHUECKU
11e51eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOU ACATEIBHOCTH B IIEIISIX COXPAHEHHS CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON CPEIbl;
pa3BUTHE MOTUBALMH K 00y4EHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIUTAHUIO HA OCHOBE YCBOEHUS 00IL€4EI0BEYECKHUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGHIIS M HAIIPABICHHOCTH AallbHEHIIIET0 00yUeHUsI.

MECTO YUYEBHOTI' O IIPEJIMETA «XUMUS» B YHEBHOM IIVIAHE

B cucreme obmiero oOpazoBaHus «XUMHs» NpU3HAHA 00SA3aTENbHBIM YYEOHBIM HPEAMETOM, KOTOPBI BXOJHUT B COCTAaB MPEAMETHOH 001acTh
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.
Y4eOHBIM IJIaHOM Ha €€ u3ydyeHue OTBeIeHO 136 yueOHBIX 4acoB — 10 2 4. B HEJCNIO B 8 M 9 KilaccaX COOTBETCTBEHHO.

COJEP)KAHUE YYEBHOI'O ITIPEJJMETA

8 KJIACC

IlepBoHaya/ibHbIE XUMMHYECKUE IOHATHUSA

[Tpenmer xumun. Pons xumuu B xu3HU venoBeka. Tena u BemectBa. dusndeckne cBONCTBA BEIECTB. ATperarHoe cocrtosiHue BewecTs. Ilonarue o
METOJIaX IO3HaHUs B XMMUU. XUMUS B cucTeMe Hayk. UucTthle BemecTBa U cMecu. CriocoObl pa3aesieHus: CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3J1EMEHTBI. CUMBOJIBI XUMHUYECKUX 3IEMEHTOB. [IpoCThIe U c10KHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckas ¢popMysa. BageHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHOcuTeNnbHAS MOJIEKYJISIPHAsA Macca. MaccoBasi 10J1s1 XMMUYECKOIO 2JIEMEHTA B COEJUHEHHH.

Ouznyeckue M XUMUYECKHE SIBICHUSA. XUMHUYECKass peaklus U e€ MPU3HAKU. 3aKOH COXPAHEHHs MacChl BEIIECTB. XHWMHUYECKHE YpaBHEHHUS.
Knaccugukanus XuMHuecKux peakuuil (CoeTuHeHns, pa3iokKeH!s, 3aMeleHHs], 0OOMEHa).

XUMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOM MOCY/A0H, ¢ MpaBuiIaMy padOThl B 1JabopaTopuu U NpUuéMaMu OOpalleHusl ¢ J1abopaTOPHBIM
000pyZ0BaHUEM; U3Y4YE€HUE U ONHCaHHe (U3NYECKUX CBOICTB 00pa3l0B HEOPraHMYECKHX BEILECTB; HaONoJeHHE (U3NUECKUX (IUIaBJICHHE BOCKA,
TasHUE JIbJla, paCTHUpPAaHUE caxapa B CTYIKE, KUIIEHHWE M KOHIEHCALUsS BOJbI) U XMMHUUYECKUX (TOPEHHE CBEYM, MPOKAJIMBAHUE MEIHOW IPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCJIOTOM) sIBJICHMH, HaOJIOJeHHWE W ONKCAaHHE NPU3HAKOB MPOTEKaHMsS XUMHUYECKUX peakluil (pa3ioxkeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIIOTHI ¢ XJIOpUIOM Oapusi, paznoxkeHue rugapokcuna meau(ll) mpu HarpeBanuu, B3auMOJIEHCTBHE XKelie3a ¢ pacTBOPOM
comu menu(Il)); m3ydeHue cnocoOOB pasneneHus cMeceil (C MOMOLIbI0 MarHuTa, (UIBTPOBAaHUE, BHIIApUBAHHE, AUCTWUIAIMSA, XpoMmarorpadus),
MIPOBEJICHUE OYMCTKH MMOBAapEHHOM COJIM; HAOJIO/IEHUE U OMHMCAHUE PE3yIbTaTOB MPOBEJACHUS ONBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHU s MaCChl;
CO3JIaHHe MoJIeNIel MOJIEKYI (IIapOCTEePKHEBBIX).

BaskHeiilue npeacTaBuTe I HEOPraHUYECKHUX BelIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciaopog — anemMeHT M mpocTtoe BemiecTBO. HaxoxaeHue kuciopona B mpHupone, Gpu3ndeckue u
XUMHUYecKHe cBoicTBa (peakuuu ropenust). Oxcuapl. [lpumenenune kuciaopoaa. CriocoOsl MoydeHus KUCIOpoaa B JIaOOpaTOPUU U IPOMBIIIIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — aJjIOTponHas MOIUPHUKALMS KUCIOPOAA.

TemoBoit 3pPexT XUMHUYECKOW peakluu, TePMOXUMHUYECKHE YypaBHEHUS, DK30- U DHJIOTEPMUYECKHE peakuuu. TOIIMBO: Yroib M METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIOSI.



Bopopon — snemeHT u mpocroe BelecTBo. HaxoxaeHue Bojopoja B Mpupoje, (pusuueckre U XMMHYECKHe CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHus. KHCIIOThI U COJIH.

KomuyectBo BemectBa. Moiabs. MomsipHas Macca. 3akoH ABoraapo. MossipHblii 00bEM ra3oB. PacuéTel mo XUMHUYECKUM YPaBHEHHSIM.

®dusnueckue cpolicTBa BOAbl. Bonma kak pactBoputesb. PacTBopbl. HachlllleHHbIE M HEHACBHILICHHBIE PAacTBOpPBL. PacTBOpUMOCTH BELIECTB B
BoJZie.MaccoBas J10J1 BEeUIECTBA B pacTBOpe. XMMHUECKHE CBOMCTBA BOJbl. OcHOBaHuA. Posib pacTBOPOB B MpUPOJIE U B XKU3HU uenoBeka. Kpyrosopot
BOJIbI B IIPUpO/JIE. 3arpsi3HEHUE IPUPOAHBIX BoA. OXpaHa U 0YMCTKa IPUPOAHBIX BOJL.

Knaccudukanus Heopranmdyeckux coemunHeHuil. Oxcunpl. Knaccudukamus okcumoB: cojeodpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U
HecoseoOpasyrone. HomeHkiatypa OKCHIOB (MEXIyHAapoAHAas M TpuBHaibHas). Pusndyeckne M XUMHUYECKHE CBOWCTBAa OKCHIOB. llomyuenue
OKCHUJIOB.

OcHoBanus. Knaccudukarus ocHOBaHUMN: MIENOYM U HEpPACTBOPHMBIE OCHOBaHUs. HoMeHKiIaTypa OCHOBaHUN (MEXAyHapoIHas U TPUBUAIbHASA).
OuU3NYECKUE U XMMUYECKUE CBOMCTBA OCHOBAHUU. [lonydeHrne oCHOBaHHUIA.

Kucnotel. Knaccudukanusa kucnor. HoMmenknatypa KUcioT (MexXayHapoAHAas U TpuBHUaibHAas). PU3NYecKue U XMMUYECKUE CBOWCTBA KUCIOT. P
aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenknartypa comneit (MexayHapoHas ¥ TpuBuaibHas). Gusndeckue 1 XUMUYECKUE CBocTBa conell. [lonydyenue conei.

I'eneTndeckas cBs3b MEKIy KJIACCAMU HEOPIaHMYECKUX COCIUHEHUN.

XUMUYECKUH IKCIEPUMEHT: KaueCTBEHHOE OMpPEIeICHUE COJIep>KaHusl KUCIOPOoa B BO3/1yXe; MOJMyuYeHue, cCoOOMpaHue, paclo3HaBaHUE U M3y4eHUE
CBOMCTB KHCIJIOpOJa; HAOJIIOJCHHE B3aMMOJCHCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBUS BO3HUKHOBEHMSI M TMpEKpalieHusi TopeHus (moxapa);
O3HaKOMIIEHHE ¢ 00pa3liaMu OKCHIOB M OINKCAaHWE WX CBOMCTB; MOJTy4YeHHE, COOMpaHue, paclio3HaBaHUE U M3YYEHHE CBOWCTB BOJOpOj]a (TOpeHHE);
B3auMojieiicTBue Bojaopona ¢ okcugoMm meau(Il) (Bo3MOKHO HCIONIb30BaHUE BHUIACOMATEPUATIOB); HAOIIOJCHHE OOpPA3IOB BEIIECTB KOJIMYECTBOM
1 monb; uccienoBaHre 0COOEHHOCTE PacTBOPEHUS BELIECTB C pa3IMYHON paCTBOPUMOCTBIO; IPUTOTOBIIEHHE PACTBOPOB C ONMpPENENEHHON MacCOBOM
J0JIell pacTBOPEHHOIO BEIIECTBA; B3aMMOJAEWCTBHE BOJABI C MeTallaMd (HaTpueM M KajibliieM) (BO3MOXHO HCIOJB30BaHUE BHUAECOMATEPUAJIOB);
OIpeJIeJIEHUEe PacTBOPOB KHCIOT M IIEJI0Yel C MOMOUIbI0 MHIAMKATOPOB; HUCCIEAOBaHUE O0pa3ll0B HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIIACCOB;
Ha0II0/IeHNe U3MEHEHHSI OKPACKW WHIUKATOPOB B pacTBOpaxX KUCJIOT U HIeNoYell; u3ydeHue B3aumojencteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJUIaMH, PEaKIIui HEUTpalu3alny; MOJy4YeHNEe HEPaCTBOPUMBIX OCHOBaHUH, BBITECHEHUE OJTHOIO METaJula IPyTUM U3 PacTBOpa
COJIN; pEUICHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHeHIne KJIacChl HEOPraHUYECKUX COECIUHEHUI.

IHepuoguuecknii 3akoH u Ilepmoanyeckas cucrema xummuuyeckux 3j1eMeHToB JI. U. MenpaeneeBa. CtpoeHne aTroMOB. XUMHYECKasl CBSA3b.
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

[TepBbie MOMBITKH KIacCU(DUKAIIMA XUMUYIECKUX AJIEMEHTOB. [IoHATHE 0 TpyMIaxX CXOAHBIX JIEMEHTOB (IIEIOYHBIE U MIETOYHO3EMENbHBIE METAILIHI,
raJloreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIEe 00pa3yoT aM(pOTEPHbBIE OKCHUJIBI U THAPOKCHIBI.

[lepuonnyeckuii 3akoH. Ileprognueckas cuctema xumuueckux snnemeHToB [I. Y. MenneneeBa. KopoTkonepuoanas U ATMHHONEPUOIHAS (HOPMBI
[Tepnonnueckoir cucrembl xumuueckux snemMeHToB J[. M. MenneneeBa. Ilepuonel n rpynnel. @U3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
MEepPUO/Ia U TPYNIIBI JIEMEHTA.

Ctpoenue atomoB. CocTtaB aTroMHBIX siziep. M3oTomnbl. OnexkTponbl. CTpoeHre 3JeKTPOHHBIX 000J104eK aTOMOB MepBbIX 20 XUMUYECKUX AJIEMEHTOB
[Tepuonnueckoit cucremsl [[. 1. MenaeneeBa. XapakTepucTHUKa XMMHUYECKOIO 3JIEMEHTA IO ero mnoJjioxkeHuro B Ilepuonnueckon cucreme /1. M.
Menneneesna.



3aKOHOMEPHOCTU U3MEHEHHs paJiiyca aTOMOB XMMHMUYECKUX AJIEMEHTOB, METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO IpynmnaMm U HEpHOJaM.
3nauenue Ilepuoamueckoro 3akona u Ilepuoanueckoid CUCTEMbl XMMHYECKUX 3JIEMEHTOB JUIsl pa3BUTUA Hayku W mpaktuku. [. . MengeneeB —
YUEHBIN U TPAKJAHUH.

Xumnueckas cBa3b. KoBanenTHas (1oJisipHas U HETOJSIpHAs) CBSI3b. DJIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl okucineHus u BocctaHoBIeHU. OKUCIUTENN U BOCCTAHOBUTEIIN.

XVUMUYECKUH IKCTIEPUMEHT: U3ydeHHEe 00pa3IOB BEIIECTB METAIJIOB U HEMETAJJIOB; B3aUMOJICHCTBHE THIPOKCH 1A IUHKA C PACTBOPAMHU KUCJIOT H
mienioueli; MpOBEICHHE OIMBITOB, WJUIIOCTPUPYIOUIMX IPUMEPHl OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (FOpeHHe, pPeakIUH pa3ioxKeHHUs,
COCMHCHHS).

MexnpeaMeTHbIe CBSI3H

Peanmu3zanus MeXNpeaMETHBIX CBS3€H MPHU M3YYEHUH XMMHH B 8 Kjlacce OCYIIECTBISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK U MOHATUH, SBIISIIOIIUXCS CACTEMHBIMU JJISI OTIEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ure ecTecCTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPUSs, 3aKOH, aHAIIU3, CUHTE3, KJIaccu(uKaius, NepuoAnyHOCTb, HAOI0IeHHE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®dusnka: Matepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIbI, PaJUOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUIN 3apsj, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, GU3MUECKUE BEIMUNHBI, SIMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COJTHIIE.

buomnorus: hoTocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPO/IbI, TTOJIC3HBIE HCKOITAEMBIE, TOTLTNBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYECKasi peaKust

[Tepuoanueckuit 3axoH. I[lepuoguyeckas cucrema xumuueckux smeMeHToB [. . MenaeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHUH
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX NEPUONOB, Kalus, KaJbLUi M UX COCIUHEHUM B COOTBETCTBMM C IIOJIO)KEHHEM DJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XMMHUYECKON CBS3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAIIMYECKOMN
PEIIETKH U BUJA XUMUYECKON CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHUX BEUIECTB (MEXIyHApOoJHasl U TpUBHANbHAasI). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIaccaM HEOPTraHWYECKUX COCIMHEHHUM, TEHETUYECKas CBSI3b HEOPTaHNYECKHUX BEIECTB.

Knaccudukanus XUMHUECKHX peakiuil Mo pa3IuuHBIM NpU3HAKaM (M0 YUCIYy M COCTAaBY YYacTBYIOUIMX B PEAKIMU BELIECTB, 10 TEIIOBOMY
3¢ (deKTy, 10 U3MEHEHHIO CTETeHEeNW OKHUCICHHS] XUMUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, MO YYAaCTHIO KaTaln3aTropa). JK30- U 3HJIOTEPMUUYECKHE
peaxkuuu, TEpMOXUMUYECKUE YPABHEHHUS.

[TonsitTue o ckopoctu xumuueckoil peakuuu. [loHsTHe 00 00paTUMBIX M HEOOPATHMBIX XUMHYECKMX peakuusx. [IOHATHE O TOMOTeHHBIX H
reTeporeHHsIx peakuusx. Ilonarue o xumndyeckom paBHoBecHuU. DaKTOPHI, BIMSIOMINE HA CKOPOCTh XUMUYECKOW pEaKLIUU U TIOJI0KEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLUHU, AJIEKTPOHHBIH OallaHC OKHCIUTENbHO-BOCCTAHOBUTENBbHOW peakuuu. CocTaBieHHe YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C HCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OajaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALMM. OJNEKTPOIUTHI M HE- JJICKTPOJHUTHL. KaTHOHBI, aHMOHBI. MexaHu3M AMCCOIMAllMM BEHIECTB C
Pa3NUYHBIMH BHJIAMH XUMUYECKOH cBsi3u. CreneHp auccoruanni. CHIbHBIE U CIa0ble 3JIEKTPOIUTHI.

Peakuuu monHoro oomeHa. YcClOBUSI MPOTEKaHUS PEakMii HOHHOTO OOMEHa, MOJHbIE U COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAHUI M COJIEH B CBETE MPECTABICHUNA 00 3JIEKTPOIUTUYECKON Aucconnanuy. KauecTBeHHbIe peakiuy Ha HoHbL. [loHsTHE O THApOIH3Ee
COJIEH.

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJIGHHE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX BEIIECTB — METAUIOB M HEMETaJlJIOB
(rpaduTa u anMasa), CIOKHBIX BEHIECTB (XJIOPHIa HATPHsI); UCCIEA0BAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peaKIMK OT BO3JEHCTBUS Pa3InUHbIX
(akTOpOB; UCCIEIOBaHHUE JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOLMAIIUN KUCIIOT, MIEI04Yel U coJiei (BO3MOXKHO MCIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPOBEJIEHUE OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUsl peakluid MOHHOTro oOMeHa (0O0pa3oBaHME OcCajKa, BBIICICHUE
raza, oOpazoBaHuE BO/JIbl); OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (FOpeHHe, PeaKIUu pa3ioKeHHs,
COEIMHEHUS ); PacliO3HaBaHNE HEOPTAaHMYECKHUX BEIIECTB C IOMOIIBIO0 KAYeCTBEHHBIX PEAKINI Ha MOHBI; peIIeHHE SKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTa/uibl 4 MX cOeJUHEHUS

OOmast xapakTepucThka ragoreHoB. OcoOEHHOCTH CTPOSHHsI aTOMOB, XapakTepHbIe cTeneHu OKucieHus. CTpoeHne W (HU3MUECKHe CBOICTBa
MPOCTBIX BEIIECTB — TallOTeHOB. XHWMHUYECKHWE CBOWCTBA Ha MpUMEpe XJopa (B3aMMOJAEWCTBHE C MeETajUlaMH, HEMETaJUlaMU, IeJI0YaMH).
XnopoBonopon. ConsiHass KUCIOTa, XUMUYECKHE CBOICTBA, MONydeHUe, mpuMeHeHne. JleificTBue Xiopa M XJIOpOBOJOPOJa Ha OPraHM3M YeJOBEKa.
Baxkneiimme xJ10pu/ibl U UX HaXOXKIACHHUE B IPUPOJE.

OO0mmas xapaktepucTuka 31eMeHTOB VIA-rpymbel. OcOOEHHOCTH CTPOSHUS aTOMOB, XapPAKTEPHBIC CTEIICHU OKHCIICHUSI.

Crtpoenue u (usnyueckue CBOHMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJIOTPONHbIE MOAUGUKALIMKA KHUCIOPOAa U Cepbl. XUMUYECKUE
cBoricTBa cepbl. CepoBOIOPOI, CTpOCHUE, (DU3MYECKHEe M XMUMUYeCKHe CBOMCTBA. OKCHIBI Cephl Kak MpPEACTaBUTENN KHCIOTHBIX OKCHAOB. CepHas
KHCJIO0Ta, (pu3nueckrue U XMMHUYECKHe CBOICTBa (00IIMe Kak MpeJCTaBUTENs Kiacca KUCIOT U cnenuduyeckre). XUMUYECKHE PEaKIMH, JIexale B
OCHOBE IPOMBIIIJIEHHOT'O crioco0a mojydyeHus: cepHol KuciotThbl. [Ipumenenue. Coiu cepHOM KHUCIOTHI, KAUECTBEHHAs peakius Ha Cylb(aT-HOH.
Haxoxnenue cepbl U €€ COEOIUHEHHUH B NpUpPOE. XUMHUECKOE 3arps3HEHHE OKPYXKAIOLIEH cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE TOKIM,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHS.

OO11ast XapakTepUCTHKa 371eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHH OKUCIICHHSL.

A30T, pacripocTpaHeHHE B IPUPOJIE, (pr3muecKkue u XMMHYecKre cBoiicTBa. KpyroBopor azota B npupoe. AMMHUAK, ero pU3NIecKrue ¥ XUMHY ECKHe
CBOHCTBa, MojyyeHHe U mpuMmeHeHune. Coiau aMMOHUs, X (U3UYECKHE M XUMHUYECKHE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakuus Ha HOHBI
aMMOHUs. A30THasi KUCJIOTa, €€ MojydyeHne, Pu3nyeckrue U XUMUYECKHE CBOMCTBA (00IIME KaK MPEJACTaBUTENS KJlacca KUCIOT U Crenu(UIecKue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHMS B KaueCTBE MUHEPAIbHBIX YA0OpeHH. XUMHUYecKoe 3arpsi3HeHHe OKPYKaIOLIeH cpeabl COeTMHEHUSIMU
a30Ta (KUCIOTHBIC JI0XK/IH, 3arPS3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).

®ocdop, amnorponusie Mmogudukanuu Gochopa, pusndeckue u xummuueckue cBoiictBa. Okeup dhocdopa(V) u docdopHas kucnora, punvecKue u
XUMHAYECKHE CBOWCTBA, MosrydeHue. Mcmonp3oBanue hocdaroB B KaueCTBE MUHEPAIBHBIX YIOOPEHHA.

OOmas xapakrepucTika 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIICHHUS.

VYraepon, amnoTponHble MOTUGUKAINH, PAaCIPOCTPaHEHHE B IPUPOJE, PU3NIECKHE U XUMHUYECKHE CBOMcTBa. AncopOrms. KpyroBopor yriepona B
npupoje. OKCHbl yriaepoaa, ux Gu3n4eckue U XUMHUECKUe CBOWCTBA, AEWCTBUE HA )KHMBBIE OPraHU3MBI, OJIyYeHHE U TPUMEHEHUE. DKOIOTHYEeCKHe
po0GIieMsbl, CBA3aHHbIE ¢ OKcuioM yriaepoaa(IV); runoresa rao0anbHOro MOTEIUIEHUS KIMMAaTa; MapHUKOBBIA 3P dekT. YroapHas KUCIOTa U €€ COJH,



ux (U3NYECKuEe M XMMHUYECKHE CBOMCTBA, MOJy4YeHHE W mMpuMeHeHue. KadecTBeHHas peakumsi Ha KapOoHaT-wOHBI. Vcnonb3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEIbCKOM XO3SHUCTBE.

[TepBoHavasbHBIE TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KAaK O COCAWHEHUSX yriepona (MeTaH, dTaH, ITWICH, alleTUJICH, 3TAaHOJ, TIUIEPHH,
yKCycHas kucnora). X coctaB m xumudeckoe crpoeHue. [IoHsATHE 0 OMOIOTHYECKH BaKHBIX BEIECTBAX: XKUPAX, OCNIKaxX, yriaeBoIaX — U UX POJIH B
JKW3HU YesloBeKka. MaTepuaabHOE €IMHCTBO OPraHUYECKHUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usznueckne m XMMHUYECKHUE CBOWCTBA, MONydeHHE U npuMmeHenne. CoennHeHus KpeMHHs B mpupoje. O0mue npeacTaBieHus oo
okcune kpemHusA(IV) u kpemHmneBoit kucnore. CUIUKATHI, X HCIIOIB30BaHUE B OBITY, MEIHUIIMHE, MPOMBIIIJICHHOCTH. BaxkHele cTpouTelIbHbIC
MaTepuabl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipobaempl 6e301acHOr0 UCTIOIB30BAHUSI CTPOUTEIHHBIX MAaTEPUAIOB B MOBCEIHEBHON
JKU3HH.

XUMUYECKUH HKCIIEPUMEHT: M3y4yeHHe 00pa3I[0B HEOPTAaHUYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIOTHI; MPOBEACHUE KaYeCTBEHHBIX PEaKIMid Ha
XJIOPUJI-MOHBI U HAOJIO/ICHUE MPU3HAKOB WX MPOTEKAHMSI, ONBITHI, OTPaXaroIue (PU3NISCKUe U XUMUYCCKUE CBOWCTBA TAJIOTEHOB M UX COCAMHCHUU
(BO3MOXXHO HCITOJIb30BAaHHUE BHICOMATEPHAIIOB); O3HAKOMJICHHE C 0Opas3liaMu XJOPHIOB (TaJlOTCHHJIOB); O3HAKOMJICHHE C OOpas3llaMu cepbl H &
COCTMHEHUSAMH (BO3MOXKHO HCITOJIb30BAHHE BUACOMATCPUAIIOB); HAOIIOACHHUE TpoIllecca OOyriMBaHUsS caxapa IOJ| JEeHCTBHEM KOHIICHTPUPOBAHHON
CEpHOI KHUCIOTBI; HM3YYEHHE XHUMHUYECKHX CBOWMCTB pa30aBIICHHON CEpHOM KHCIOTHI, MPOBEICHHE KAueCTBEHHOW peakiuu Ha Ccylnb(ar-uoH u
HaOJIoIeHNe TpU3HaKa e€ MPOTeKaHMs; O3HAKOMJICHHE ¢ (PM3NYECKUMHU CBOWCTBAMH a30Ta, (hocdopa M UX COCTUHEHUH (BO3ZMOKHO MCIOJIH30BAHHE
BUJIEOMaTepHalioB), oOpa3laMu a30THBIX U (PochHOpHBIX yHOOpeHUil; MoixydeHue, cOOMpaHHe, paclio3HAaBaHWE M H3Y4YCHHE CBOICTB aMMHUAKa;
MIPOBEJICHUE KAUYECTBCHHBIX PEAKIil HA MOH aMMOHWMS U (pochaT-uoH M U3yYCHHE MPU3HAKOB UX MPOTCKAHUS, B3aUMOCHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C MeAbl0 (BO3MOJKHO HCIOJb30BAaHUE BUICOMATEPHUATIOB); M3yUYEHUE MOJIENEeH KpUCTANIMYECKHX PEIIETOK anmasa, rpadura,
dymiepeHa; 03HaKOMJIEHHE C MPOILIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IMPOTHBOTA3a; MOJIYYCHHE,
coOupaHue, pacrio3HaBaHHe U W3YYEHHE CBOWCTB YIIIEKHCIIOTO Ta3a; MPOBEICHUE KaueCTBEHHBIX peaKlnii Ha KapOoHAT- U CUIIMKAT-UOHBI U U3yYCHHE
MPU3HAKOB WX TMPOTEKAHUs; O3HAKOMJICHHE C NPOJYKIMEH CHUIIMKATHOW MPOMBIIUICHHOCTH, pEIICHHE JKCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«BaxxHeHme HeMeTallIbl M UX COSIUHEHHUS.

MeTaJ/ibl M MX COeTUHEHH S

OO01mmas xapakTepucTUKa XUMHYECKHX 3JIEMEHTOB — METAIIJIOB Ha OCHOBAaHUM UX MOoxeHus B [leproandeckoi crucreMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa u crpoeHus aromoB. CrpoeHue MeTtamaoB. Meramindyeckas CBA3b M METaVIMYecKass KpPUCTAJUIMUECKas pemiérka.
DAEKTPOXUMHUECKUN sl HANpsDKEHU MeTaioB. duzndeckue U XUMUYECKHe CBOMcTBa MeTaioB. O0mue crnocoObl moydeHus MetamioB. [lonstue
0 KOpPpPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT Koppo3uu. CruiaBbl (cTajib, YyTryH, JIOPAIIOMUHHUNA, OpOH3a) U UX MPUMEHEHHE B ObITY U
MPOMBIILIIIEHHOCTH.

[llenounbie MeTamibl: nojioxkeHue B llepuoanyeckoid cucreme xumudeckux sneMeHToB [[. Y. MenzaeneeBa; cTpoeHuE UX aTOMOB; HaXOXJCHHUE B
npupoje. Pu3nueckue 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCUIbl M TUAPOKCUBI HATpUs U Kanud. [IpuMeHeHune menoYHbIX
METaJIJIOB M UX COEeTUHEHUN.

IIlenoyHoO3eMENBHBIE METAJIJIBI MAaTHUM M KaJIbLIMM: TIOJI0)KeHHE B [lepuoanyeckoil cucreme xuMuueckux 3iemeHToB 1. M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJeHHUE B Ipupojie. Pu3ndueckre 1 XMMUIECKHE CBOMCTBA MarHus U KaJbIHsl. BaxxHen e coeMHeHNS KambIns (OKCHT, THAP OKCHUI,
comnu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunuit: onoxkenne B [lepuogmdeckoit cucreme xumuueckux anemeHToB [I. M. MennmeneeBa; cTpoeHHE aToMa; HAaxXOXKJICHHWE B TPHUPOJIE.
duznyeckue U XUMHUYECKHE CBOMCTBA amOMUHUSA. AMGBOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.



Kenezo: nonoxenne B Ilepuomnueckoit cucteMe xumuueckux sieMmeHTOB JI. M. MenaeneeBa; cTpoeHHe aroMa; HAaXOXICHHE B MPHUPOJE.
dusnueckre 1 XMMUUYECKHe CBOMCTBA xkerne3a. Oxcuasl, ruapokcuabl U conu xeneza(ll) u sxenesza(Ill), ux cocras, cBOMCTBA U MOTyUYEHUE.

XUMHUECKUH HKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METaJUIOB U CIUIABOB, UX (U3NYECKUMHU CBOMCTBAMM; U3y4EHHUE PE3YyJbTaTOB KOPPO3UU
METaJUIOB (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHJA KaIbLUS M HATPUS C BOJOW (BO3MOXKHO
HCIOJIb30BAaHUE BUIEOMATEPUAIIOB); MCCIEIOBAHUE CBOMCTB KECTKOM BOJBI; Ipoliecca TOpEeHUs jkKeie3a B KUCIOopoje (BO3MOXKHO MCIIOJIb30BaHHE
BUJ/ICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUS KAa4eCTBEHHBIX pPEaKIMii HAa WMOHBI (MarHus, KalbllMs, aIIOMUHMA, 1uHKa, xene3a(ll) m xenesza(lll),
menu(ll)); HaOmroneHWe M ONMCAaHUE NPOLIECCOB OKpAIIMBAaHUS IUIAMEHM MOHAMU HATpus, Kalusd M Kalblus (BO3MOYKHO MCIIOJb30BaHUE
BUJICOMATEPHAJIOB); UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MAPOKCHIA ATTFOMUHHS U TUAPOKCH/IA [IMHKA; PEIICHUE HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«BakHelme MeTaIbl U UX COCAUHECHUS.

XuMHSA U OKpY/KAKOLIas cpeaa

HoBele marepuanbl u TexHosioruu. BemectBa U martepuanbl B OBCEJHEBHOM >KM3HM YeJOBEKa. XUMUS U 310poBbe. be3omacHoe ucnosbp30BaHue
BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. [lepBas momomip Nmpu XMMHYECKMX OXKorax M oTpaBiieHHsX. OCHOBBI 3KOJOTMYECKOM I'PaMOTHOCTH.
XHUMHYECKOE 3arpsi3HEHNE OKpY:Karollel cpenibl (peaenbHas gonycruMas konueHTpauus semects — [1/1K). Ponp xumuu B perieHnn sK0I0ruueckux
poOJeM.

[IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB (yroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI UX NEpepabOTKH, UX POJb B OBITY U IPOMBILIUIEHHOCTH.

XUMHUECKUH 3KCIIEPUMEHT: U3ydYeHUEe 00pa3l0B MAaTEpUAIOB (CTEKIIO, CIUIaBbl METAJLIOB, IIOJIMMEPHbIE MaTepHAaIbl).

Me:xknpeameTHble CBSI3U

Peanuzanus MexnpeaMETHBIX CBsA3el NMPU W3YUYEHUHM XMMHUU B 9 Kilacce OCYILECTBIIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HayYHbIX
MOHSTHM, TaK U TOHSTUMN, SBJISIOIINXCSA CUCTEMHBIMU AJIs1 OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTr0 IMKJIA. Peanusarust MeXpeIMeTHBIX CBs3eH
IIpU U3y4EHUU XUMHUH B 9 Kilacce OCYILIECTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK M MOHATUH, SBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HayyHbIH (aKT, THIIOTE3a, 3aKOH, TEOPUs, aHAJIU3, CHHTE3, KIacCU(UKAIMs, TEPUOANIHOCTb, HAOII0ACHNUE,
SKCIIEPUMEHT, MOJIEIMPOBAHHUE, U3MEPEHUE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUSI, MaTepUAIIbI.

®usnka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJINJ, U30TOIBI, PAJUOAKTUBHOCTD, MOJIEKYJIA, YNEKTPUUYECKUN 3apsijl, IPOBOIHUKH,
MOJIYIPOBOJIHUKH, JUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TelO0, O0BEM, arperaTHOE COCTOSHUME BEIIECTBA, TIa3, pPacTBOpP, PaCTBOPUMOCT,
KpHUCTaJNIN4ecKasl peléTka, CrjiaBbl, PU3NUECKUE BETUUYNHBI, €IMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bl, COJHIIE.

buonorus: porocunres, qpixanue, 6nochepa, sKocucTeMa, MUHEPAIbHBIE Y100pEHNS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPO/IbL, IOJIE3HBIE HCKOMIAEMbI€, TOILJIMBO, BOJHBIE PECYPCHI.




IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

N3ydenne xuMun B 8-9 Kiiacce HaIpaBJICHO Ha JOCTH)KECHHUE 00yJaIOIIUMUCS JTMIHOCTHBIX, METAIIPEAMETHBIX M PEIMETHBIX PE3YJIbTaTOB OCBOCHUS
y4eOHOTro MmpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInaHOCTHBIE PE3yIbTaThl OCBOEHUSI IPOrPaMMBbl OCHOBHOI'O OOIIEro 0Opa3oBaHUs JIOCTHTAIOTCA B X0/l 0OYYeHHs] XUMUU B €IMHCTBE Y4eOHOU U
BOCIIUTATENBHON JeATeNbHOCTH OpraHu3alii B COOTBETCTBHM C TPAJUIMOHHBIMH POCCHHCKUMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU
LUEHHOCTAMHU, NPHUHATHIMH B OOIIECTBE MpaBWJIaMH U HOpPMamMH IOBEICHHUS M CIIOCOOCTBYIOT MpoOIlleccaM CaMOIO3HAHHs, CaMOpPa3BUTHUS H
COLIMAIN3aluU 00yJarouXCs.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

I[MaTpuoTHYECKOro BOCIUTAHUA

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIEAHI0, IOHUMAHUS 3HAUCHUS XMMUYECKOM HayKu B
KU3HH COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BIAJETh TOCTOBEPHOW HH(OpMAIME O MepeqoBhIX AOCTIKEHHSX M OTKPBITUSAX MHPOBOW U
OTEYECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

I'pa:kaaHCKOro BOCIIMTAHUS

2) mpeacTaBiIeHHUS O CONUAIBHBIX HOPMax W MpaBHJIAX MEXIUYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B
OOIIIECTBEHHO TIOJE3HOM, Y4eOHO-HCCIe0BATEIbCKONW, TBOPUECKOW W JPYTrHUX BHJAX ICSATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOMU
JeSTeIbHOCTH TPH BBIOJHEHUH YUYEOHBIX, MO3HABAaTENIbHBIX 3ajay, BBINOJHEHUH XMMHUYECKMX AKCIEPUMEHTOB, CO3JJAHUU YYEOHBIX HPOEKTOB,
CTpeMJICHHSI K B3aUMOITIOHUMAHHIO U B3aMMOTIOMOIIM B TPOIIECCE ITOM yueOHOU JEATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHUE U MOCTY KU
CBOUX TOBApHILEH C MO3UIIMKA HPAaBCTBEHHBIX U NMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUIN MTOCTYIKOB;

LleHHOCTH HAYYHOT0 NO3HAHUS

3) MHPOBO33pEHUYECKUX MPEACTaBIECHUI O BELIECTBE M XMMUYECKOH peakIMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U
COCTABIISIFOLINX OCHOBY JIJIsl TOHUMaHMsI CYIIHOCTH HAayYHOW KapTHHBI MHpPA; MPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS NPHPOJIBI,
B3aMMOCBSI35IX YeJIOBEKa C MPUPOAHOM CpeIod, O pOJIM XUMHUH B IMO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJyYeHNE HOBBIX 3HAHUH 110 XUMHH, HEOOXOAUMBIX JIJIsl OOBSICHEHHS HAOII0IaeMbIX TIPOIIECCOB U
SIBIICHUI;

5) mo3HaBaTeNbHOW, WH(GOPMAIIMOHHON W YHTATENLCKOW KYJIBTYPHI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENILHOW pabOTHl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPECTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

6) nHTEepeca K OOYYCHHIO U TMO3HAHUIO, JTI0O003HATEILHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOEKTHON M HMCCIEI0BATEIHCKO U
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00YUEHHUS B JajbHEUIIEM;

®opMHPOBaHUS KYJIbTYPbI 310pPOBbS

7) OCO3HaHMS LEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 3I0POBBIN 00pa3 KM3HU, OCO3HAHHS MOCIIEICTBU I
U HENpUsATHS BpPEIHBIX NPUBBIUEK (YMOTpeOJIeHHs! aJIKOrojs, HAPKOTHUKOB, KYypeHHs), HEOOXOAMMOCTH COONIOECHHUS MpaBWwil 0€30MacHOCTH NpU
00palleHnu C XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

TpyaoBoro BOCIUTAHUS



8) mHTEepeca K MPaKTHUYECKOMY M3yUYeHHUI0 podeccrii ¥ Tpyaa pa3IMuHOro PoJia, YBaXEHUE K TPYAY U pe3yibTaTaM TPYJI0BOH AEATEIHHOCTH, B TOM
YHCcie Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUN MO XUMHUH, OCO3HAHHOTO BHIOOpA MHAWBUIYAIBHON TPACKTOPHUU MPOAOIDKEHHSI 00pa3oBaHUA C
Y4ETOM JINYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCeHON MpodheCcCHOHATBHOM JAESITEIIBHOCTH
Y pa3BUTHUS HEOOXOJMMBIX YMEHUIl; TOTOBHOCTH aallTUPOBATHCS B MPO(ECCHOHATBHON Cpeie;

IKO0JOTrHIeCKOro BOCIUTAHUSA

9) 9KONOTHUYECKH IEIeCO00Pa3HOr0 OTHOIIEHHUS K MPHUPOJE KaK MCTOYHUKY KU3HHU HA 3eMJjie, OCHOBE €€ CYIIEeCTBOBAHMS, MOHUMAHUS ICHHOCTH
310poBOro M 0Oe30macHOro oOpasza >KHW3HH, OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHM3UYECKOMY W TICUXMYECKOMY 30POBBIO, OCO3HAHUS
[IEHHOCTHU COOJIOACHHMSI TPABWII O€30TACHOTO TIOBEICHUS TIPHU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIIHIX, YIPOKAOIIUX 3JOPOBBIO U JKU3HH JIIO ICH;

10) crtocoOHOCTH MPUMEHSATHh 3HAHHMS, TOJydaeMble NMPU MU3YYCHUH XUMHH, JUISI PEIICHUs 3a]1ad, CBSA3aHHBIX C OKPYXKAIOIICH MPUPOJTHOU CPEIOH,
MOBBILICHUS YPOBHS DKOJIOTUYECKON KYJIBTYPHI, OCO3HAHUS TJI00AJBHOTO XapakTepa AKOJIOTUYECKUX MPOoOJIeM U MyTed UX peIIeHHs] MOCPEACTBOM
METOA0B XUMHHU,

11) 5KOJIOTrHYECKOT0 MBIIIJICHHSI, YMEHHSI PyKOBOJCTBOBATHCSI UM B IMO3HABATEIbHON, KOMMYHUKATUBHON M COI[MAJIBHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMETHBIX pe3ysbTaTOB BBLAEISAIOT 3HAYMMbIE JUIsl (POPMUPOBAHUS MHUPOBO33PEHHS OOIEHAY4YHbIE MOHATUS (3aKOH, TEOpHs,
IPUHLMI, TUNOTe3a, (akT, cucrema, MpOLEcC, SKCHEPUMEHT M Jp.), KOTOpbIe HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YeOHBIX HpeAMeTax MU
MO3BOJISIIOT HA OCHOBE 3HAHWW M3 3TUX NPEAMETOB (JOPMHUPOBATH MPEICTABICHHUE O IEIOCTHOW HAYYHOW KapTWHE MHpPA, M YHUBEPCAJIbHBIC Y4eOHbIC
neiicTBusl (MO3HaBaTelIbHbIE, KOMMYHHKATHBHbIE, PETyJIsATHUBHBIE), KOTOpble obOecnednBaroT (OpMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU e TEIbHOCTH.

MertamnpeMeTHbIe pe3yabTaThl OCBOCHUs 00pa30BaTENbHOM MPOrpaMMbl MO XUMHHM OTpPa)XaloT OBJIAZICHWE YHUBEPCAJIbHBIMH IO3HABATEIbHBIMU
IIeMCTBUSIMH, B TOM YHCJIC:

ba30BBIMH JT0rH4eCKHUMH 1eiCTBUSAMH

1) yMeHHeM HCIOJIb30BaTh MPHUEMBI JIOTUUECKOTO MBILIUIEHUS MPU OCBOCHMM 3HAHWM: PacKpbIBaTh CMBICI XMMHUYECKUX TMOHSATUH (BBIAEIATH UX
XapaKTepHble MPU3HAKM, YCTAaHABIUBATh B3aUMOCBA3b C JPYTUMH IOHSATUSAMH), UCIOJIb30BaTh IMOHATUS Ui OOBSCHEHHS OTHENBHBIX (PaKTOB U
SIBJICHUM; BBIOMpPATh OCHOBAHMUSA WM KPUTEPUHU Ul KiIacCHU(PUKAIMM XMMHUYECKUX BEIIECTB M XUMHMUYECKHUX pEeaklUil; yCTaHaBIMBaThb NMPUYUHHO-
CIICZICTBEHHBIE CBS3U MEX/1y O0ObEKTaMHU M3yU€HHsI; CTPOUTH JIOTMUECKHE pacCyXJ1eHHs (MHIYKTUBHBIE, 1€ TyKTUBHbIE, 10 AHAJIOTUH); J1€1aTh BBIBOJIbI
U 3aKJIIOUEHUS;

2) yMEHHEM MPUMEHSATH B MPOLECcCce MO3HAHUS MOHATHS (MPeAMETHBIE U METaNpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YeMbIE B
XUMHH, TpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMblE B XMMHUHU MOJENbHBIE MPEICTABICHUS — XUMHUYECKHI 3HAK (CMMBOJ 3J€MEHTa), XMMHYeCKas
¢dopmyna u ypaBHEHHE XUMUYECKOHN peakiiui — MpH pelleHNH Y4eOHO-TI03HAaBAaTeNbHBIX 3a/1a4; ¢ YUETOM 3TUX MOJAEIBHBIX MIPEICTABICHUN BbISBIIAThH
U XapaKTepHU30BaTh CYIIECTBEHHbIE INPU3HAKM H3y4aeMbIX OOBEKTOB — XHMHUYECKHMX BEUIECTB W XHMHYECKHUX pEeaKUuil; BBISBIATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSI3U U TPOTUBOPEUYMS B U3YHUAaEMBIX IIPOLIECCAX U SBJICHUSX; IIPEUIaraTb KPUTEPUH IS BBISIBICHUS dTUX
3aKOHOMEPHOCTEN U MPOTUBOPEUMIl; CAMOCTOATEIBHO BBIOMpATh CIOCOO peuieHusl y4eOHOH 3ajauu (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIIEHUS,
BbIOMpPATh HanboJIee MOIXOAIIIMHI ¢ YIETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB);

Ba3oBbIMHM Hcciie10BaTeILCKMMH 1eHCTBUSIMU



3) yMeHHEM UCIOIb30BATh IOCTABIEHHBIE BOPOCHI B KAUECTBE HHCTPYMEHTA MO3HAHMS, a TAKXKE B KAU€CTBE OCHOBBI I () OPMUPOBAHUS THIIOTE3bI
I10 POBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

4) npuoOpeTeHue OnbITa M0 INIAHUPOBAHUIO, OPraHU3alMK U IPOBEICHUIO YYEHUUECKUX 3KCIIEPUMEHTOB: YMEHHe HaOIr01aTh 3a X0A0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (HOpMyIHUpOBaTh OOOOMICHUS W BBIBOABI IO PE3ysibTaTaM MPOBEAEHHOTO OIBITA, MCCIEIOBAHMUSA,
COCTABJIATh OTYET O MPOJIEIaHHON padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATh UHPOPMALMIO PA3JIMYHBIX BUIOB U (OPM IPEACTABICHUSA, OIYYaEMYIO U3 Pa3HbIX
HCTOYHUKOB (Hay4yHO-TIONYJSIpHAs JIMUTEpaTypa XMMHUYECKOIO COJIEpXaHHs, CIPaBOYHbIE MOcoOus, pecypchl MHTepHeTa); KpUTHYECKH OLIEHMBATH
IIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHHEM NPUMEHATh pa3jIMyHble METOJbl U 3alpOChl MPHU MOMCKE U 0TOOpe MH(OPMAIMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX IS
BBINIOJTHEHUSI y4EOHBIX M IO3HABATEIbHBIX 3aJad ONpPEAEIEHHOrO THIA; NMPUOOPETEHUE OMmblTa B O0JACTH MCIOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH, OBJIAJIeHHE KYJIbTYPOH aKTHBHOIO HCIIOJIb30BAaHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BHIOMPAThH
ONTUMANIbHYI0 (OpMY TpPEACTaBICHUS WHPOPMALUU M WLTIOCTPUPOBATH pellacMble 3a/aud HECIOKHBIMH CXEMaMH, JWarpaMMaMu, IpYTHMHU
dhopmamu rpadMKU U ©X KOMOMHAIMSMU;

7) yMEHHEM WUCIOJNb30BaTh W aHAIM3UPOBAaTH B IIpolecce YUeOHOH U HCCIENOBATEIbCKOW JEATENBHOCTH WHGOPMALKIO O BIHSHUAU
IPOMBIIIJIEHHOCTH, CEJILCKOTO X03sICTBA M TPAHCIIOPTA Ha COCTOSIHUE OKpY XKarollel MpUpOAHOM cpelbl;

YHuBepcaabHbIMM KOMMYHHUKATHBHBIMH 1eHCTBUSIMHU

8) yMmeHueM 3aJaBaTh BONPOCH! (B XOJ€ AMAIOra W/MiIM AMCKYCCHH) IO CYIIECTBY OOCYXJIaeMOH TeMbl, (hOPMYJIHPOBAaTh CBOM MPEAJIOKEHHS
OTHOCHTEJILHO BBIIIOJIHEHUS TIPEIOKEHHOMN 3a/auu;

9) npuoGpeTeHue OMbITa MPE3EHTALUN PE3yJIbTaTOB BBIMOJHEHHUS XUMUYECKOTO SKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa, Ja00paTOpHOI paboThI MO
HCCJIETOBAaHUIO CBOMCTB BELIECTB, Y4€OHOTO MPOEKTA);

10) 3auHTEepEecCOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MO3HABATEIBHOW M HCCIICOBATEIBCKOW JESTENPHOCTH MPU PELHICHHMH BO3HHKAOIINX
npoOsieM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COIVIACOBAHUS IMO3ULMN (0OCYXIeHUs, OOMEH MHEHMSIMHM, «MO3TOBbIE HITYPMbI», KOOPAMHALIUS
COBMECTHBIX JIeMCTBUIL, ONpeielieHne KPUTEPUEB 10 OLIEHKE KaueCTBa BBIIIOJIHEHHOW paboThI U JIp.);

YHuBepcaabHbIMH PeryJIATHBHBIMH A€l CTBUSIMH

11) ymMeHHEM CaMOCTOSTENIbHO ONpEeAesATh LEeNH JESITeIbHOCTH, IUIAHUPOBaTh, OCYILECTBIATh, KOHTPOJMPOBATH M TpPH HEOOXOJUMOCTH
KOPPEKTUPOBaTh CBOIO JIESATEIILHOCTh, BbIOMpaTh Hanbosiee 3(pPexTUBHBIE CIOCOOBI peleHUs] YUeOHBIX U MO3HABATEIbHBIX 33]1a4, CAMOCTOATEIbHO
COCTABJIATh MJIM KOPPEKTUPOBATH MPEJIOKEHHBIN allTOPUTM JACHCTBHM MPH BBHIIOIHEHUH 33aHUHN C YUETOM IMOJTyYeHHsI HOBBIX 3HAHUN 00 M3yyaeMbIX
00BEKTaX — BEIECTBAX U PEAKIIHIX; OLIEHUBATh COOTBETCTBUE MOJyYEHHOTO pe3yJibTaTa 3asBJICHHON LeNH;

12) ymeHneM HCIIoNnb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbIe B YCIIOBUHU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yslbTaTOB MO OCBOEHHUIO 00S3aTENIbHOTO COJIEP)KaHHUs, YCTAaHOBJIEHHOTO JIaHHOM mMpuMepHOW pabouell mporpammon,
BBIJICJIAIOT: OCBOCHHBIE 00YUAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACUCTBUI, crienupuueckue A MpeaMeTHON o0nacTu «XUMHUs», BUABI
NeSITeIbHOCTH T10 MOJTYYEHHIO HOBOT'O 3HaHUS, €r0 NHTEPIPETAIH, TPEO0OPa30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YU€OHBIX M HOBBIX CUTYaIUsIX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT C(POPMUPOBAHHOCTH Y OOYHAIOLIUXCS CIEAYIOMNX YMEHHUI:



8 KJIACC

1) packpvieamv cmblci OCHOBHBIX XMMHUYECKUX TMOHSTHI: aTOM, MOJICKYJIa, XHMUYECKHIA 3JIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(ogHOpOAHAs M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAS aTOMHAas M MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jsl XUMHUYECKOTO JIEMEHTa B COCIMHEHHH, MOJIAPHBIA 0O0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPULIATEIBHOCTD, CTEICHb
OKMCJICHHs, XMMUYECKas peakiys, KIacCupUKalus peaklil: peakuy COeIMHEHMs], PEaKIIMK Pa3IoKEHUs, peaklui 3aMEelleHMs], peaklu1 oOMeHa,
9K30- U DHJIOTEPMHUUYECKHE PEAKIMHU; TerIoBOH 3(h(eKT peakuuu; sApo aToma, SIEKTPOHHBIA CIOW aToMa, aTOMHasi OpOWTal b, paguyc aroma,
XMUMHYECKas CBA3b, MOJIIPHAS U HEMOJIAPHAsl KOBAJIEHTHAsI CBsI3b, HIOHHAS CBSA3b, HOH, KATHOH, AHUOH, PACTBOP, MAacCOBas JJOJIs BelleCTBa (MPOLIEHTHAs
KOHLIEHTpALUs1) B pacTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX HOHSTHA (CM. I. 1) M NPUMEHATh 3TH IOHATHS INPH OINWCAHMH BEIIECTB U MX
IIPEBPAILCHUI;

3) ucnonvzosams XUMHYECKYIO CHMBOJIUKY JUTS COCTaBIICHUS (DOPMYJT BEIIECTB M YPABHEHUI XUMHYCCKUX PEAKIIHIA;

4) onpedensimb BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHMHApPHBIX COCIMHCHUSX; CTEMCHb OKHCICHHUS JJIEMCHTOB B OWHAPHBIX COCAMHCHHMSX;
IPUHAJICKHOCTh BEIIECTB K ONpeIeIEHHOMY KJIacCy COeAMHEHUH 1o popMyliaM; BUJ XMMUUYECKON CBsI3U (KOBAJEHTHAs U MOHHAs) B HEOPTaHWY €CKUX
COCIMHEHUSIX;

5) packpvieams cmuicn llepuoandeckoro 3akona JI. M. MenpeneeBa: NeMOHCTPUPOBATh MOHMMAHUE MEPHOJMYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoJiokeHUs B Ilepuoanueckoil cucreme; 3aKOHOB COXPAHEHHMS] MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YY€HUsI, 3aKOHa ABOraJipo; OMMCHIBATh U XapaKTepu3oBaTh TabauuHyro (Gopmy Ileproauueckoil cucTeMbl XUMHUYECKUX 3JI€MEHTOB:
pa3iauyaTth NOHSTUA «TJaBHas noAarpynna (A-rpynmna)» u «nodouynas noarpynmna (b-rpynmna)», maneie 1 00JbLIME IEPUO/IBI; COOTHOCUTH 0003HAYEHUS,
KoTOpble umeroTcs B Tabnuue «llepuoanyeckas cucrema XxuMudeckux snemMeHToB J[. M. MenaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi AApa, 00IIee YUCIIO 3JIEKTPOHOB U paCHpeesIEHNE UX MO 3JIEKTPOHHBIM CII0SIM);

6) xnaccuguyuposams XAMUYIECKHE HIIEMEHTBI; HEOPIrAHMUYECKUE BELIECTBA; XMMHUYECKUE PeaklnK (10 YHCITy U COCTaBY YYaCTBYIOIIMX B PEAKIMU
BELIECTB, 10 TEMJIOBOMY 3P PeKTy);

7) xapaxkmepuzosams (onucvléams) OOIME XUMHUYECKAE CBOWCTBAa BEIIECTB pA3JIMYHBIX KIACCOB, MOATBEPXkIas OIHMCAaHUE MPUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

8) mpocnosuposams CBOMCTBA BELIECTB B 3aBHCUMOCTH OT MX KaueCTBEHHOT'O COCTaBa; BO3MOXKHOCTH MPOTEKAHUSI XMMHYECKHUX MPEBPAIICHUN B
Pa3INYHBIX yCIOBUSX;

9) gwiuucasIMb OTHOCUTEIBHYIO MOJICKYSIPHYIO H MOJISIDHYEO MAcChl BEIIECTB; MACCOBYIO JIOJI0 XMMHUYECKOTO JIEMEHTa 1Mo (hopMylie COCMHEHNUS;
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PeaKIuy;

10) npumernsims OCHOBHBIE OIEPAllMM MBICIUTEIBHOW JEATEIbHOCTH — aHalW3 MW CHHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEeMaTH3alHIO,
KJ1acCU()UKAINIO, BBISBIICHUE IPUIMHHO-CIICICTBEHHBIX CBSI3€H — JIJIsl M3YYECHHUSI CBOWMCTB BEIIECTB M XUMHUYECKUX PEAKIIHA; €CTeCTBEHHO-HAYYIHBIC
METO/bI IO3HAHUS — HaOJI0IeHNE, H3MEPEHUE, MOJIETTMPOBAHUE, IKCIIEPUMEHT (pealIbHbIM U MBICIICHHBIN);

11) credosams npaBUIaM MOJIB30BAHUSA XUMHUUECKOM MOCYI0H U J1a0OpaTOPHBIM 000pPYIOBAHKUEM, a TAK)KE MpaBUIIaM OOpallleHUs C BEIIECTBAMH B
COOTBETCTBUHM C HMHCTPYKIHUSMH I10 BBINOJHEHHIO JIAOOPATOPHBIX XWMHUYECKUX OMNBITOB MO MOJYYEHHIO M COOMPAaHHIO Tra3000pa3HbIX BEIECTB
(Boopo/ia M KHMCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPENETIEHHON MaccOBOW /0yl pacTBOPEHHOTO BEIECTBA; MJIAHUPOBATH U MPOBOIUTH
XMUMUYECKHE IKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIENOYEH W KUCIOT ¢ OMOIIBI0 MHJIUKATOPOB (JIaKMyc, (eHondTanentH, MEeTHIOPAaHX U

zp.).



9 KJIACC

1) packpvieamv cmbic OCHOBHBIX XUMHYECKHUX IMOHSATHI: XMMHYECKHW DJIEMEHT, aTOM, MOJICKYJia, WOH, KaTWOH, aHWUOH, MPOCTOE BELIECTBO,
CJIO’)KHOE BEILECTBO, BAJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb OKUCIICHUS, XMMUYECKas peaklus, XMMHUYecKas CBs3b, TEIUIOBOM 3(deKT
peaKkIuu, MOJIb, MOJSIPHBIM OO0BEM, PAaCTBOP; SJCKTPOIUTHI, HEIICKTPOIUTHI, AIICKTPOJIUTHYECKAs TUCCOIMALMS, PEaKIMH HOHHOTO OOMEHa,
KaTaJn3aTrop, XUMHUUYECKOE paBHOBeCHE, OOpaTHMble U HEOOpaTHUMbIE peaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKIUH, OKUCIUTEb,
BOCCTAHOBUTEINIb, OKHCJICHHE W BOCCTAHOBICHHE, AJIOTPONHs, aM(OTEPHOCTb, XHMHYECKass CBs3b (KOBAJCHTHAs, HOHHAs, MeETaJUTMYecKas),
KpHUCTaJNIN4ecKasl pelIéTka, KOppo3usi METaIOB, CIUIABbl; CKOPOCTh XMMUYECKOH peakiuy, npeaeabHo gonyctuMas konuenTpanus (IT1K) Bemecrsa;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHITHH (cM. 1. 1) M NPUMEHSATh ITHU TOHATHS TPU ONUCAHWUM BEIIECTB M HX
MPEBPAILICHUI;

3) ucnonvszosames XUMUYECKYIO CUMBOJIMKY JJIsi COCTABJICHHsI (DOPMYJT BEIIECTB U YPABHCHUI XMMHUYECKUX PEaKIHN;

4) onpedensimb BAICHTHOCTh U CTCIICHb OKHCIICHHS XMMHUYECKHAX 3JEMECHTOB B COCIMHEHHUSX PAa3IMYHOrO COCTaBA; NPUHAIJICKHOCTH BELIECTB K
OnpeneNéHHOMY KJlacCy COEAMHEHUH 10 ¢opMysiaM; BHJl XUMHYECKOH CBSA3M (KOBaJIeHTHasl, HMOHHAs, METAJUIMYecKas) B HEOPraHMYECKHX
COEIMHEHUSX; 3apsj MOHA IO XUMHUYECKOW (Gopmylie; XxapakTep cpellbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COCAMHEHUH, THUI KPUCTAUINYECKOH
PELIETKU KOHKPETHOIO BELIECTBA,

5) packpvieams cmoicn Ilepuoanueckoro 3akoHa J[. 1. MeHzaeneeBa ¥ JEMOHCTPHPOBATh €ro INOHMMAaHWE: ONKCBHIBATH U XapaKTEPH30BaTh
tabmuunyo ¢opmy llepmoaudeckoil CHCTEMBI XHMHYECKHX JJIEMEHTOB: pa3/indyarh TMOHATHS «TJaBHas monarpymma (A-rpymma)» U «moOoyHas
noarpynna (b-rpynma)», Manble u OosibliMe NMEPUOABI; COOTHOCHTh O003HAUEHUS, KOTOPblE MMEIOTCS B NEPUOJMYECKON TaliMile, ¢ YHUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB M 3apsal sapa, oOllee 4YMCIO 3JEKTPOHOB U paclpeiesieHue ux Io
3JIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB 3JIEMEHTOB M MX COEAMHEHHUI B IpejesaXx MalblX MEepUOJOB U
TJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

6) rknaccuguyuposams XAMUYIECKHE HIIEMEHThI, HCOPrAHUUECKUE BEIIECTBA; XMMUUSCKUE PEaKIUH (110 YHCITy M COCTABY YYACTBYIOIIUX B PEAKIHU
BELIECTB, 10 TEIJIOBOMY 3(PPEKTY, IO U3MEHEHUIO CTENIEHEN OKUCIEHUS XUMUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONKMCHIBATh) OOLIME W CHEIU(PUICCKHE XMMHUUYSCKHE CBOIMCTBA MPOCTHIX U CIIOXHBIX BELIECTB, MOJATBEPXkIas OIHCAHUE
MpUMepaMU MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUI COOTBETCTBYIOUINX XUMHUECKUX PEAKIIMIA;

8) cocmaensime ypaBHEHHS JEKTPOIUTHYCCKON JUCCOIMAIIMN KUCIIOT, IETI0YeH M COJICH; MOMHbIC U COKpANIEHHbBIC YPAaBHEHHS PEaKIUil HOHHOTO
oOMeHa; ypaBHEHHS peaklUii, HOITBEPKIAOUINX CYIIECTBOBAHUE FEHETUYECKOM CBSI3U MEX/1Y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

9) packpvisams cyuHocms OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIHIA TOCPEACTBOM COCTABICHHS 3JICKTPOHHOTO 0ajaHCca 3THX PeaKI[Hid;

10) npoernozuposams CBOWCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOXXHOCTH TPOTEKAHUS XUMHUYCCKHX TPEBpPAIICHUN B Pa3IHMYHBIX
YCIIOBUSIX;

11) ebiuucsimes OTHOCUTEIBLHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJII0 XUMUYIECKOTO JIEMEHTA 10 (OPMYJIe COCTHHEHHUS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUH;

12) credoeams mpaBuiIaM TOJIb30BAHUS XUMUYECKOW TOCY/ION U J1a00paTOPHBIM 000PYIOBAHUEM, a TAKXKe MpaBUIIaM OOpaIlleHHs C BEIICCTBAMH B
COOTBETCTBUHM C HMHCTPYKIHUSMH I10 BBINOJHEHHIO JIAOOPATOPHBIX XWMHUYECKUX OMNBITOB MO MOJYYEHHIO M COOMPAaHHIO Tra3000pa3HbIX BEIECTB
(aMMHaKa 1 yTriIeKucioro rasa);



13) npoooums peakiyu, MOATBEPKIAMONINE KAYeCTBCHHBIH COCTAB pPa3IMYHBIX BEIECTB: PACMO3HABATh OMBITHBIM IYTEM XJIOPHA-, OPOMHUI-,
nonuna-, kapobonart-, pocdar-, cunmkar-, cynbdar-, TMAPOKCUI-HOHBI, KATHOHBI aMMOHHMSI M MOHBI M3yYECHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOTHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14) npumensims OCHOBHBIE OIEPAIMU MBICIUTEIBHON IEITCIBHOCTH — aHAJIM3 M CHHTE3, CPaBHEHHE, 000O0IIEHUE, CHCTEMATU3allNIO, BBISIBICHUC
MIPUYMHHO-CJICICTBEHHBIX CBSI3€M — JJI1 M3y4YEHUS CBOWCTB BEIIECTB M XHUMHUYECKHX PEaKIMil; €CTECTBEHHO-HAayYHble METOJIbl IMO3HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJICIIUPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBII ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue pa3/iejioB U TEM NMPOTPAMMBbI KosaunyecTBO 4acoB
n/n
BCero KOHTPOJIbHbIE NpaKkTHYeCKUe
padoThI padoThI
1.1. | Xumus — BakHasi 00,1aCTh eCTECTBO3HAHUS U MPAKTHYECKOI 1eATeTbHOCTH 3 0 1
yeJioBeKa.
1.2. | BemecrBa 18 1 2
U XUMHYeCKHe PeaKIuu.
Hroro no pasneny 21
2.1. | Bo3ayx. Kucinopon. Ilonsitue 06 okcuaax. 6 0 1
2.2. | Bogopon. 5 0 1
IloHsiTHE O KHCJIOTAX U COJISAX.
2.3. | KotnyecTBeHHbIE OTHOLIEHHUS B XUMHH. 4 0 0
2.4. | Boaa. PactBopbl. [lonsitue 00 OCHOBaHUSIX. 5 0 1
2.5. | OcHOBHBIE KJIACCHI HEOPTAHHYECKHUX 11 1 1
COeITUHEHUM.
Hroro o pazneny 31
3.1. | llepuoauueckuii 3axon u [lepuoguyeckas cucTeMa XMMHYECKHX YJI€EMEHTOB 7 1 0




. U. MenpaeneeBa. CTpoeHune atoma.

3.2. | Xumu4eckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbBIE PEAKINH. 8 1 0
Hroro no pazaeny: 15
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
9 KUIACC
Ne HaumeHoBaHue pa3/iejioB M TEM NMPOTrPAMMBbI Kosaun4vecTBO 4acoB
i BCEro KOHTPOJIbHbIE NpaKTHYecKue
padoThI padoThI
1.1. | TloBTOpeHme M yrirydJeHue 3HAHNIT OCHOBHBIX pa3/iesioB Kypca 8 kiacca. 6 1 0
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX PEAKIHi. 4 0 0
1.3. | DnexkTpoauTHYecKasi JuccOUANHA. XUMHYECKUEe PEAKIINU B PAaCTBOPAX. 10 1 1
Hroro mo pazneny 20
2.1. | Oduas xapaKkTepuCTHKA XUMHUYeCKUX j1eMeHTOB VIIA-rpynnel. 'anorensr. 5 0 1
2.2. | ObduIasi XapaKkTepUCTHKA XMMUYeCKUX 3j1eMeHTOB VIA-rpynnsbl. Cepa u eé 5 0 0
CoOe/IMHEHMS.
2.3. | O0uas XapaKkTepUCTHKA XMMHUYECKHUX 3J1eMeHTOB VA-rpynmnsl. A30T, pocdop 7 0 1
M WX COeTUHEHMS.
2.4. | Obduast XapaKTePUCTHKA XMMHUYECKHUX 3j1eMeHTOB [VA-rpynmnsl. 12 1 2
Yraepoa v KpeMHUI U MX COCAMHEHMS.




Wroro mo pazneny 29
3.1. | O6ume cBoiicTBA METAJLVIOB. 4 1 0
3.2. | Baxkueiimue MeTaJIbl M X COCTUHCHHUS. 10 2 1
Hroro no pazgeny: 14
4.1. | BemecTBa M MaTEepHAJIbI B JKU3HH YeJIOBEKaA. 3 0 0
Wroro mo pasneny: 3
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 6
INOYPOYHOE IINITAHUPOBAHHUE
8 KUIIACC
Neo Tema ypoka Konn4yectBo 1yacos
/i BCEro KOHTPOJIbHbIE | IPAKTHYECKHE PadoThI
padoThI
1. |IIpenmer xumuu. Ponb XUMHUH B )KU3HU YETIOBEKA. 1 0 0
2. | XuMus B cucTeMe HayK. MeTobpl TO3HAHHS B XUMUHU. 1 0 0
3. | 3HaKOMCTBO ¢ IpaBUJIaMU OE€30MACHOCTH U MPUEMaMU pabOThl B XUMHUYECKOM 1 0 1
naboparopuu. [Ipaktuueckas padora Ne 1 "[IpaBuia paboTsl B 1abopatopuu u
npuémbl o0paleHus ¢ 1abopaTOPHBIM 000pyLOBaHHEM".
4. | Tena u BemecTBa. ®U3NYECKHE CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE 1 0 0
BEIIIECTB.
5. | Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeNeHus] CMECeu. 1 0 0
6. |Ilpaktuueckass paGora Ne 2 "Pasnmenenume cmeceil (Ha mpuMepe OYHUCTKU 1 0 1




[OBapeHHOM conn)".

7. | ATombl 1 MoJtekyJibl. [IpocThie U CI0KHBIE BEIIECTBA. 1 0 0
8. | Xumuueckue 37eMeHThI. 3HAKH (CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB. 1 0 0
9. | AToOMHO-MOJIEKYJIIpHOE yueHHe. 3aKOH TTOCTOSIHCTBA COCTaBa BEILIECTB. 1 0 0
10. | Xumuueckas popmyina. BateHTHOCT, aTOMOB XUMHUYECKHX JIEMEHTOB. 1 0 0
11. | CocraBnenue XuMHYECKHX (OPMYI MO BaJeHTHOCTU. HaxoxkIeHHe BaJIEHTHOCTH 1 0 0
XUMHYECKHX 3JIEMEHTOB 10 opMyIIe.
12. | OtHocuTenbHast aToMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca. 1 0 0
13. | Pemenue 3a1a4 Ha BEIYUCIICHHE OTHOCUTEIBHON MOJIEKYISIPHON MacChl BELIECTB. 1 0 0
14. | MaccoBas 0ot XUMHUYECKOI0 DJIEMEHTA B COCIUHEHUH. 1 0 0
15. | Pemrenne 3amad Ha BBIYKWCIEHUE MAacCOBOM JOJIM XMMHUYECKOTO 3JJIEMEHTA IO 1 0 0
dbopmyse CoeTMHEHHS
16. | ®uznyeckue U XUMUYECKHE SABICHUS. XUMHYECKasi pEaKIusl. 1 0 0
17. | Ilpu3Haku U ycioBUs MPOTEKaHUs XUMHUeCKuX peakiuid. [Ipaktnyeckas padoralNe 1 0 1
3 "IIpu3HAaKu XUMUYECKUX peaKkiuil”.
18. | Bakon coxpanenusi Mmaccel BemecTB. M.B. JlomoHOCOB —  yu&HBIN- 1 0 0
SHITUKJIONEUCT.
19. | Xumunueckue ypaBHEHUS. 1 0 0
20. | Turmbl XUMHYECKHUX peaKIuii (COSIMHEHUS, pa3IoKeHUs, 3aMEIICHNUsI, OOMEHa). 1 0 0
21. | KonrponbHas padota Nel "[lepBoHavaibHbIC XUMHUYECKUE TOHITHSA'". 1 1 0
22. | Bo3myx — cmech razoB. CocTaB BO3ayXa. 1 0 0
23. | TeroBoit dPPeKT XUMHUYECKOH pEaKIHuH, TIOHITHE O TEPMOXHUMUYIECKOM 1 0 0

YpaBHCHHH, 3K30- U DOHAOTCPMUYICCKUX PCAKIHAX.




24. | Kucrnopon — XMMHUYECKUH 3JIeMEHT M mpoctoe BemecTBo. O30H. Haxoxnenue 0 0
KHACIIOpO/la B TpHUpoJe, (HU3UYECKUE W XUMHUYECKHE CBOWCTBA (peakiuu
okucnenus, ropenne). [lonarue 06 okcugax. CriocoObl MOydyeHUs] KHCIOPOAa B
nabopaTopuu U MpoMbInuIeHHOCTH. [IprMeHeHne Kkuciopoaa.

25. | [Ipaktuyeckas padora Ne 4 "[lomydeHue u codupaHue KUCIOPOJA, U3YUECHUE €0 0 1
CBOMCTB".

26. | KpyroBopor kuciaopoaa B mpupoje. TormauBo (yroiab W METaH). 3arps3HCHHE 0 0
BO3/yXa, CIOCOOBI €ro MpenoTBpalleHHs. YCHICHHE NapHUKOBOrO 3(dekxTa,
pa3pyliieHre 030HOBOTO CJIOSL.

27. | BanentHoCTh. OKCHIIBI: COCTaB, HOMEHKJIATYpa (MEXKIyHApOIHAS U TPUBUAIbHAS). 0 0
CocraBnenne GopMysT OKCHIOB 110 BaJICHTHOCTH.

28. | Bomopoa — XMMUYECKHI 3IEMEHT B MPOCTOE BenlecTBO. Haxoxnenue B mpupoae, 0 0
¢u3nveckue W XUMHYECKHE CBOWCTBA (Ha MpUMEpe B3aUMOICHUCTBUS C
HEMETaJUIaMH U OKCHUJIAMH METAJUIOB), IPUMEHEHHUE, CITOCOOBI TTOTYUSHHS.

29. | [Ipaktudeckas padora Ne 5 "[lonmydeHue u coOuMpaHHe BOAOPOJIA, U3YICHHE €0 0 1
CBOMCTB".

30. | Kucmotel: coctaB, KiaccupuKkamus, HOMEHKIATypa, (U3UYECKHE CBOMWCTBA. 0 0
Nunukaropsl.

31. | Comu: coctaB, HoMmeHkiaarypa. CoctaBnenue ¢opmyn coneid. Ilonstue o 0 0
KpUCTaJIJIOTHApaTax. 3HaYeHHUE COJIEH.

32. | O0o0O0IIEHNE U CUCTEMATH3AIM 3HAHUH. 0 0

33. | Komugecto BemecTBa. Mosib. MossipHast Maccea. 0 0

34. | 3akoH ABorajpo. MossipHbIi 00BEM T'a30B. 0 0

35. | Pemienune 3amau Ha B3aMMOCBSI3b KOJIMYECTBA BEIIECTBa, 00bEMA U MAcCHI Ta3o0B. 0 0
Pac4éThl Mo XUMHUYECKUM ypaBHEHUSM.

36. | Pacu€rpl mo xumMudeckuM ypaBHeHUsM. [IprMeHeHne 3akoHa ABOTaIpO. 0 0

37. | Bona: HaxoaeHue B mpupoje, puszndeckue cBocTBa. Posib pacTBOPOB B MpUpoOIe 0 0




Y B JKU3HM YenoBeka. KpyroBopoT Bojbl B Ipupo/ie. 3arpsi3sHeHUEe IPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA IPUPOJHBIX BO/I.

38.

Boma xak pacrtBopurens. PacTBOopbl. PacTBOpMMOCTBH  BEIIECTB B BOJE.
HacplleHHble 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTB ra30B U KUIKOCTEH B
BOJE.

39.

KoHuenrpanusa pactBopoB. MaccoBasi 015 BELECTBAa B pacTBOpe. Boruucienus c
UCIIOJIb30BAaHUEM ITOHSTHUS «MAcCcOBasi 10JIs BEILIECTBA B paCTBOPEY.

40.

[IpakTtnueckass pabora Ne 6 '"IIpuroroBiieHHE pacTBOPOB C ONpeaeIEHHOMN
KOHIICHTpanuen".

41.

AHamu3 U CUHTE3 — MCTOJbl U3Y4YCHUA COCTaBa BOIBI. XHUMHUYECKHE CBOMCTBA
BOJBI (peaKI_II/II/I C MCTaJlliaMH, OKCHAaMH MCTA1JIOB 1 HeMeTaJ'IJ'IOB)

42.

Knaccudukanus Heopranndeckux coenuHeHuil. OKCUapl: cocTaB, Kiaccupuxaims
(oCHOBHBIC, KHCIOTHBIE, aMQOTEepHBbIC, HECOJIeOOpa3yIoIIKe), HOMEHKIATypa
(MexnyHapoaHas © TpUBHAIbHas). [lodmydeHWe W XUMHYECKHE CBOWCTBA
KHUCJIOTHBIX U OCHOBHBIX OKCHUIOB.

43.

OcHoBaHMs: cocTaB, Kiaccu(uKalusg, HOMEHKIATypa (MeXIyHapoJgHas |
TpUBHUAJIbHAA), PU3NYECKUE U XMMUUECKHE CBOICTBA, CITIOCOOBI MOTyUEHUSI.

44,

AMoTepHbIe OKCHU/IBI U THUJIPOKCH/IBI, UX CBOWCTBA U MOTYYECHHUE.

45.

Kucnotsr: cocras, kiiaccudukaims, HOMEHKJIATypa, Pu3nueckre CBOMCTRA.

46.

Kucnorel: xuMuueckwe CBOWCTBa, CIOCOOBI mMoOJydeHus. Psjg  akKTHBHOCTH
METaJJIOB.

47.

Conu (cpemHme): HOMEHKIIATypa, CIIOCOOBI MOTyYeHHUs, B3aUMOJICHCTBHE COJIEH C
MeTaJlJIaMH, KHCIIOTaMHU, IIETI0YaMH U COJISIMH.

48.

Brrunciaenus mo YpPaBHCHHUAM XHUMHYECKOMN pCaKknuu.

49.

I'eneTnyeckas CBS3b MECKAY KiIaCCaMU HCOPraHUYICCKUX COCIUHEHUI.

50.

[Tpaktudeckass padora Ne 7 Pemnenne SKCIEpUMEHTANBHBIX 3aqad IO TeMe
"OCHOBHBIE KJIACChI HECOPTAaHUYECKUX COCTUHECHUIT".




51. | Ypok 00001IeHns U CUCTeMAaTHU3alluK 3HAHUH. 1 0 0

52. | KontponpHas pabora Neo2 "Bakneilmme mpeAcTaBUTENM HEOPTAaHHMYECKHUX 1 1 0
BelIeCTB".

53. | Ctpoenne atomoB. CoctaB aTOMHBIX sigep. M30Tombl. DiaekTpoHbl. PU3MUEcKuit 1 0 0
CMBICT MOPSIAKOBOTO HOMEPa 3JIEMEHTA.

54. | Ilepuoanyeckuii 3akoH u lleproguyeckas cucrtema XuMuyeckux siaemeHToB JI.1. 1 0 0
Menpneneesa. Ilepuonbl, rpynmsl, noarpymnmnbsl. OuU3NYecKHil CMBICI HOMEpPOB
nepuoja u TPYIIbL.

55. | CTpoeHue 3MeKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XMMHYECKHX SJIEMEHTOB 1 0 0
nepuoanueckor cucremsl 1. . Menneneesa.

56. | XapakTepHucTHKa XHMHYECKOTO 3JIEMEHTA IO €ro IMOJIOKCHHUIO B MEPHOANICCKON 1 0 0
cucreme /1. 1. Menaeneena.

57. | 3HaueHUEe NEPUOJNYECKOr0 3aKOHAa U IEPUOJAUYECKOM CHUCTEMBl XMMMUYECKHUX 1 0 0
3JEMEHTOB JUIsl pa3BUTHUs Hayku W npaktuku. [l . MenneneeB — y4€HbIN,
Mearor ¥ TpakIaHuH.

58. | Ypok 00001IeHNs U CUCTeMAaTHU3aINK 3HAHUH. 1 0 0

59. | KontpoapHas padora Ne3 "Ilepuonndeckuit 3akoH u [lepuonnueckas cuctema /1. 1 1 0
N. MengeneeBa. CtpoeHue aroma'.

60. | DIEeKTPOOTPUILIATETHPHOCTh ATOMOB XHMHUYECKHX 3JIEMEHTOB. XHUMHUYECKasi CBS3b: 1 0 0
KOBaJICHTHAS MOJIIPHAs ¥ KOBAJICHTHAS HETIOJSIpHASI.

61. | MonHas cBs3b. 1 0 0

62. | Mertannudeckasi CBS3b. 1 0 0

63. | BaieHTHOCTD U CTETIEHb OKUCIICHHUS. 1 0 0

64. | TpeHHpPOBOYHBIE YNPAKHEHUS 110 BBIYMCICHUIO CTETIEHHU OKHCIICHHS JJIEMEHTOB B 1 0 0
COCTUHEHUSX.

65. | OxucnurensHO-BoccTaHOBUTENbHBIE peakuun (OBP). Ilpomecchl okucieHus u 1 0 0




BoccTaHOBJIeHUA. OKUCIUTENN U BOCCTAHOBHUTEIH.
66. | CocTaBineHue ypaBHCHHMH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH M CXEM 1 0 0
AJIEKTPOHHOTO OallaHca.
67. | UtoroBas KOHTpoJIbHAs paboTa 1 1
68. | Amanu3 pabotsl. [Ipodeccuss — XuMuk-1abOpaHT. 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5

9 KJIACC

Ne Tema ypoka KosmmmuecTBo yacos

n/n

BCEro KOHTPOJIbHbIE | IPAKTHYeCKUe PadoThl
padoThI

1. | Knaccudukanus u HOMEHKJIAaTypa HEOPraHM4YECKMX BEUIECTB (MEXAyHapoaHas U 1 0 0
TPUBHAJIbHASA).

2. | Ilepnoauueckuii 3akoH. [leproanueckas cucteMa XMMUYECKHUX 3JIEMEHTOB 1 0 0
. Y. MenneneeBa. CTpoeHue aTOMOB.

3. | 3akOHOMEpPHOCTH B M3MEHEHUH CBOMCTB XMMUYECKHUX DJIEMEHTOB MEPBBIX TPEX 1 0 0
NEepUOJIOB, KaJHsl, KaJdblMs U UX COSIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM B
NEPUOTNIECKOIN CHCTEME M CTPOCHHEM aTOMOB.

4. | XuMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IUMIHBIM Klaccam 1 0 0
HEOPraHMYECKUX COCUHEHU, UX TeHETHYECKas CBSI3b.

5. | CtpoeHue BeuiecTBa: BUAbI XUMUYECKOM CBSI3U. TUIBI KPUCTAIITNYECKUX PEIIETOK, 1 0 0
3aBHCHUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAITNUYECKON PEIIETKH.

6. | CtapToBblil (BXOJHOI) KOHTPOJIb. 1 1 0

7. | Knaccupukanuss XMMHUUYECKMX PEaKLUUi MO Pa3IUYHbIM MpHU3HAKaM (10 YHCIy U 1 0 0




COCTaBy Y4YacTBYIOIIMX B pEAaKLUWU BEIIECTB, IO TEIUIOBOMY O3(QeKTy, o
WU3MEHEHHIO CTENECHEH OKHMCICHUS XUMHUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTaiau3aTropa). DK30- U SHJOTEPMUUYECKHE PEAKIINU, TEPMOXHUMUYECKHE
ypaBHEHHUSL.

[TonsaTHE O CKOpPOCTM XHMMHUYECKOW peakuuu. [loHSTHE O TOMOIE€HHBIX U
FETEPOTeHHBIX peakuusx. DakTopbl, BIUAKOUIME HAa CKOPOCTh XUMHYECKOH
peaKkuuu.

[Tonstue 00 OOpaTHUMBIX M HEOOPATUMBIX XUMHUECKUX peakiusx. lloHsTHe o
XMMHYECKOM paBHOBecHH. DakTopbl, BIHMAIONIME HAa CMEIICHHE XUMHYECKOTO
paBHOBECHS.

10.

MexaHu3M OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKIIHiA (JJICKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN PeaKIluu).

11.

Teopnﬂ 3HCKTpOHHTH‘ICCKOﬁ Jucconuanuu. BHGKTpOHI/ITH N HEOJICKTPOJUTHI.
KaTI/IOHI)I, aHUOHBI. MexaHu3M aucconyanv BEHICCTB C pPa3jIMUHBIMU BUAAMHU
XUMHYECKOM CBSI3H.

12.

CrencHb JUcConranuu. CunbHBIC U ca0bIe SJICKTPOJIUTHI.

13.

Peakiiuu woHHOrO OOMeEHa, yCIIOBUS WX TpoTekaHusi. VoHHBIE ypaBHEHHs
peaKuuu.

14.

XVMHYECKUE CBOWCTBA KUCIIOT B CBETE MPECTABICHUN 00 AIEKTPOIUTHIECKON
JIMCCOIAAIIHH.

15.

XUMHAYECKHE CBOIICTBa OCHOBaHUU B CBETE MPEJCTaBICHUI 00
ANEKTPOJIUTAYECKON AUCCOLUALINH.

16.

XVMUYECKUE CBOWMCTBA COJIEW B CBETE MPEICTaBICHHH 00 JIEKTPOTUTHUECKOMN
JVICCOITHAIINH.

17.

[TonsATHE O THIPONHU3E COTEN.

18.

KauecrBeHHbIC PCaKku Ha KATUOHBI 1 AHUOHBI.

19.

HpaKTI/ILIeCKaSI pa60Ta Nel. Pemenue OKCIICPUMCHTAJIBHBIX 3ada4 II0 TEMC




"DneKTpoauTHYECKas quccoruanus'.

20.

Kontponbnas padota Nel "Ilepuonnueckuii 3akoH u [lepuoandeckas cucrema J1.
N. MenpeneeBa. CtpoeHnue aroma'.

21.

OOmass xapaktepucTuka TranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB 3THUX
3JIEMEHTOB, XapaKTEpHbIE JUIsl HUX CTerneHu okucieHus. CtpoeHue u Gpuznyeckue
CBOICTBA IPOCTBIX BEIIECTB — TaJION€HOB. XMMHUYECKHE CBOWCTBA HA IpPUMEpE
xJiopa (B3auMOEMCTBHE C METAJUIaMH, HEMETaIlJIaMH, LIEJI0YaMu).

22,

XJ'IOpOBO,Z[OpOI[. Consanas KHCJIOTA, XUMHNYCCKHEC CBOﬁCTBa, MOJIy4YCHHC,
IMPUMCHCHUC. KadgecTBennas pCaKkuus Ha XJIOPU-UOHBI.

23.

dusnonoruyeckoe CUCTBHE XJIOpa M XJOPOBOJOPOJa HAa OpPraHM3M 4YeJOBeKa.
Baxnelime XJI0pHIbl U KX HAXOXKICHUE B IIPUPOJIE.

24,

[IpakTrueckas pabora Ne 2. PemieHne 5SKCHepUMEHTAJIbHBIX 3a7ad IO TeMe
"IToarpynmna ranoreHos".

25.

Pemmenue 3a1ay Ha BBIYUCIICHUS 110 YPABHEHUSIM XUMHUECKUX PEAKIIUM, eCIl OJJuH
peareHT J1aH B U30BITKE.

26.

O6mas xapakrepucTtka 35eMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB
ATUX DJJIEMEHTOB, XapakTEpHbIE Ul HHUX CTeleHW okuciaeHus. CrpoeHue u
¢u3nyeckue CBOMCTBA NMPOCTHIX BELIECTB - KUCIOPOAA U Cepbl. AJIOTPOINHbIE
MOJIUGUKAIMM KUCIOPOAa M cepbl. XMMHUECKHe cBoiicTBa ceprl. HaxoxxaeHue
cepsl M €€ COECOMHEHHH B IpUPOJE. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIEH
Cpelbl COEIUHEHUSMHU cepbl (KHMCIOTHBIE JOXIW, 3arpsA3HEHUEe BO3/AyXa U
BOJI0OEMOB), CITOCOOBI €T0 TTPEIOTBPAICHUSI.

27,

CepoBoaopoi, cTpoeHue, (pru3nuecKre U XUMUYECKHe CBOWCTBA.

28.

OKCI/IHLI CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIO0B. CepHI/ICTaSI KHCJIO0Ta.

29.

Cepnas kucnora, ¢Qusmveckue W XUMHYECKHME CBolicTBa (00mMe Kak
MIPEACTaBUTENS KJIacca KHUCIOT W crenuduieckue), npuMenenne. Comam cepHOit
KHCTIOTHI, KQUeCTBEHHAs peaKIus Ha CyIb(paT-HOH.

30.

XUMUYECKHUE peaKknuy, JCKAIMUEC B OCHOBC IPOMBIIIIICHHOT'O criocoba MOJIYYCHU A




CEpHOM KHCIOTHL. PelleHue 3amad Ha HaxOXJACHUE MACCOBOM JOJIM BbIXOAA
npoaykrta peakuuu. [Ipodeccun nmpous3BoicTBa CEPHOM KUCIOTHI

31.

OO0mmas xapakTepucTuka 3eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB
9THX O3JEMEHTOB, XapaKTepHble [UII HHUX CTCNEHH OKHUCIeHHsS. A30T,
pacmpocTpaHeHHe B mpupoje, pu3uveckre U XUMHIecKue cBoiicTBa. KpyroBopor
a30Ta B IIPUPOJIC.

32.

AMMI/IaK, €ro (1)I/I3I/ILICCKI/IG Hn XHUMHUYCCKUC CBOﬁCTBa, IMOJIY4YCHHUE W IIPHUMCHCHUC.
Comu AMMOHHA, HX (1)I/I3I/I‘-ICCKI/I€ N  XUMHYCCKHUC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBennas pCaKnuAa Ha HOHbI aMMOHUS.

33.

[Tpaktuyeckas pabora Ne3. [TonydyeHne amMmMmuaka, U3ydeHue ero CBOMCTB.

34.

A3oTHasi KHCIIOTa, €€ (QU3NYECKHe W XUMHUYECKHE CBoiicTBa (00mue Kak
IpeCTaBUTEIs Kiacca KUCIIOT U crienududeckue). Hurparsr.

35.

Hcnonp30BaHEe HUTPATOB MW COJIEM AaMMOHHS B KayeCTBE MUHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHHE OKPYKaIOIIEH cpelibl COeTUHEHUSIMU a30Ta
(KUCTIOTHBIE O/, 3aTPSI3HEHNUE BO3/1yXa, IOYBBI M BOJIOEMOB).

36.

®ocdop, amnorponHsle Moaupukanuu ¢ochopa, GUIMUECKHE U XUMHUECKUE
CBOMCTBA.

37.

Oxkcua docdopa(V) u dbochopnas kuciora, GU3NIECKUE U XUMUIECKHUE CBOMCTBA,
nonydyenue. KauectBennas peaxuus Ha ocdar-nonsl. Vicnonb3oBanue docdaron
B KA4yeCTBE MHHEPAITBHBIX YIOOpeHHWH. 3arps3HEHHE MPHPOTHBIX BOJOEMOB
docharamu

38.

Yrinepon, amioTpomHble  MOAW(DHKAIMHM, pPACIPOCTpaHEHHE B  MPHUPOJE,
bu3nUecKkue W XUMHUYECKHe CBoicTBa. AnacopOmus. KpyroBopoTr yriepoaa B
MPUPOJIE.

39.

Oxkcunsl yraepoaa, ux (U3NYECKUE M XUMUYECKUE CBOWMCTBA, (PM3HOIOTHYECKOE
JIEWCTBUE Ha >KUBBIC OPTaHU3MBI, TMOJTYYCHHE W TMPUMEHEHHE. DKOJIOTHUYECKHE
npoOyieMbl, cBsi3aHHBIe ¢ okcuaoMm yriepona(IV); rumoresa  rio0albHOTO
MOTETUICHHSI KJIMMaTa; TapHUKOBBIN 2P (DEeKT.

40.

YronpHas kucioTa W €€ conM, uX (UINYECKUE U XUMHUYECKHE CBOMCTBA,




HonyquHe H HpI/IMeHeHI/Ie. Ka‘IeCTBeHHaH peaKL[I/ISI Ha Kap6OHaT-I/IOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH, CEJIbCKOM
XO3SUCTBE.

41.

[Tpaktuueckas padota Ned. [Tomydenne yriekucioro ra3za. KadecrBenHas peakmus
Ha KapOOHaT-HOH.

42.

HepBOHa‘-IaJIBHBIG MOHATHS 00 OpraHu4YC€CKUX BCHICCTBAX KAK O COCIHMHCHUAX
yriaepoaa: 0COOEHHOCTH COCTaBa U CTpOCHUA.

43.

ITonsTrie 0 OHOJOTMYECKH BaKHBIX BCHICCTBAX: JKHpaAX, 6en1<ax, yriieBoaax.
MaTCpI/IaJH)HOG CAUMHCTBO OPraHNYCCKUX U HCOPTaHNYCCKUX COGI[I/IHGHI/Ifl.

44,

Kpemnuuii, ero ¢pusnueckie 1 XMMUYECKHE CBOMCTBA, MOIYYEHUE U IPHUMEHEHHE B
anekTpoHuke. CoelMHEHUsI KPEMHMSI B IPUPOJE.

45.

O6mue mnpeacraBneHuss o0 okcuae kpemHus(IV) u KpemMHUEBOW KucioTe.
CuIuKaThl, UX MCIIOJIb30BAHKE B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH.

46.

Baxneiilmue CTpOUTEIbHBIE MaTepUalbl: KEepaMHUKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH.  [IpoOnembl  G€30macHOrO  HCIIOJIB30BAHMUSI ~ CTPOMTEIBHBIX
MaTepHaJoB B TOBCEHEBHOM KU3HU.

47.

[Tpaktiueckass pabora Ne 5. PemieHue 5SKCIepUMEHTANBHBIX 3aqad MO TeMe
"BaxxHele HeMeTaIbl U UX COETUHEHN" .

48.

O0001IeHne U CUCTEMATU3AIINS 3HAHUI.

49.

KonTponbhas padota Ne2 "HemeTanisl 1 ux coeiuHeHus".

50.

OO0mmas xapakTepUCTHKa XUMHUYECKHX JJIEMEHTOB — METaJIOB HA OCHOBAHUU UX
[IOJIOKEHUS B MEePUOIUIECKON CHCTEME XAMHAYECKHAX DJIEMEHTOB
. . MenneneeBa u crtpoeHus aromoB. CTpoeHHe MeTauioB. Meraminueckas
CBSI3b U METAJUITMUECKasi KPUCTAIUIMYECKAs peIETKa.

51.

DJIEKTPOXUMUYECKUN PANl HANPSKEHUM MeTaioB. DHU3WYECKHEe M XUMHUYECKHUE
cBoiicTBa MeTauioB. OO1Me crocoO0bl MOTYYSHHUS METAIIOB.

52,

ITonsTue o KOppO31uu MCTAJIJIOB U OCHOBHBIC CIIOCOOBI 3aIlUThI OT KOPPO3UHU.




53.

CmnaBel (CTanmb, YyryH, JIOPATIOMHHUN, OpOH3a), MX MpPHUMEHEHHE B OBITY U
IPOMBIIIUICHHOCTH.

54.

[[lenounbie Metamwibl. [lomokeHHe B NEPUOJUYECKON CHUCTEME XHMHYECKUX
snemeHToB JI. 1. MenneneeBa, ctpoenne atomoB. HaxoxnaeHue B mpupoje.
®uznyeckue U XMMHUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCuabl U
TUAPOKCHIBl HATpUs © Kaiaus. IIpuMeHeHue IIEeNOYHBIX METAUIOB W HUX
COCIUHCHMI.

55.

[IlenoyHoO3eMENBHBIE METAJUIBI MArHUW U KaJbLU, CTpOeHUE aTOMOB. [lonoxenue
B TNEPUOJUYECKOM cucteMe xumuueckux »snemeHtoB J[. 1. MeHnaeneesa.
Haxoxnenne B mnpupone. dusnueckne M XMMHYECKUE CBOMCTBA. Baxxnenmme
COCTMHCHUS KIS (OKCH/T, THIPOKCHU/I, COJIH).

56.

Pemenue 3ala4 Ha BBIYHUCJIICHUA 110 YPABHCHUAM XUMHNYCCKUX peaKL[PIfI, €CJIM OJUH
N3 PCarcHTOB JaH B HU30BITKS HIIH COACPIKUT IMPUMCCH, MacCOBOH JOJIM BbIXOJa
MMPpOAYKTA pCaAKIIUH.

57,

KécTkocTh BOJIBI U CLTOCOOBI €€ YCTpaHEHUSI.

58.

Brruncnenus no ypaBHEHUSAM XUMHUYECKUX pEaKLUi, €CIM OJUH U3 PEarcHTOB JaH
B BH/JIE BOJJHOTO PACcTBOpa C U3BECTHOM MACCOBOM JOJIEH.

59.

[TpakTtuyeckas padora Ne6. KEcTKOCTh BOABI M METOBI €€ YCTpaHEHHUS!.

60.

AmomuHuii. IlonokeHne B NEPUOAMYECKON CHUCTEME XUMHUYECKHX DJIEMEHTOB
. . Menneneesa, crpoenne aroma. Haxoxaenune B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA. AM(DOTEpHBIE CBOICTBA OKCHJIA M THIPOKCUAA.

61.

[Tpomexxyrounas arrecrauus. BIIP/KonrponbHas pabora.

62.

Keneszo. Ilonoxenne B NepUOAMUYECKON CHUCTEME XUMHUYECKUX 3ieMeHToB JI. 1.
MenpneneeBa, crpoeHne aroma. Haxoxknenue B npupoae. DPusnueckue u
XUMHYECKHE CBOMCTBA.

63.

Oxkcuppl, runpoxcuasl u conu xxenesa(ll) u sxenesa(IIl).

64.

[TpakTnueckast pabora Ne 7. PemieHue 5sKCIepMMEHTAIBHBIX 3a7ad IO TeMe
"BaxkHelre MeTaibl M UX COCIHMHCHUS .




65. | HoBbie marepuwanbsl M TEeXHOJOrMM. BemiectBa u marepuaibl B ITOBCETHEBHOM 1 0 0
JKU3HU 4YeloBeKa. XMMHMs M 310pOBbe. be3onmacHoe HCIOIb30BaHUE BEILECTB U
XUMHUYECKHX PEaKIil B OBITY.

66. | I[IpupogHble WCTOYHHMKH YIJIEBOJOPOJAOB (Yyrojb, TNPUPOJHBIA Ta3, He(PTh) 1 0 0
MPOIYKTHI NX MEPepabOTKH, UX POIb B OBITY U MPOMBIIIUICHHOCTH.

67. | OCHOBBI JKOJOTHYECKONH T'PaMOTHOCTH. XHMHUYECKOE 3arps3HEHHE OKpY’Karolei 1 0 0
cpenbl, MpeaenbHO JAomycTuMas KoHueHTparus BemiectB - [1/IK). Ponp xumuu B
PEILICHUH KOJIOTHUYECKUX MPOOIIeM.

68. | IloBropenue Temsl "I eHeTHUECKAs CBSI3b MEX/TYy METAIJIAMHA U HEMETaJuTaMu'". 1 0 0

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

Xumus. 8 knacc/I"abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A., AkunonepHoe oo6mectBo «M3narensctBo «IIpocsemienuey;
Xumus. 9 knacc/I"adpuensu O.C., Octpoymos U.I'., Cnaakos C.A., Akunoneproe o6mectBo «M3narenbctBo «IIpocBermienue;

METOINYECKHUE MATEPHUAJIBI JI51 YYUTEJIA

1. 4. 'abpuensn O.C. IIporpamma kypca xumun Juist 8-11 kinaccos o01ieodpa3oBarenbHbIX yupexaeHuil. — M.: JIpoda;

2. N'abpuensa O.C. Xumust: 8 kacce : yaeOHUK 111 001e00pa3oBaTenbHbIX yapexacauid. — M.: [lpoda.

3. Xumus: 8 Kj1acc: KOHTPOJIbHBIE U ITpOBepouHble padoThl kK yueOHuKy O.C. ['abpuensna «Xumus. 8 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M. : [Ipoda;

4 Xumus 8 xinace. Xumus 8 knacc: yueOnuk / O. C. 'abpuensia. — 8-e uzn. npepad. — M. : [Ipocda, — 2019 1. 287 c. [1] c. : un. - (Poccuiickuii
y4eOHUK).

5 Xumus B Tabmumax 8 — 11 kiacesl. CnpaBouHoe nocodue. ABtop — coctaBureib A. E. Haconosa 10 — e uznanue, crepeotunsoe. Jpoda, Mocksa
2007 r.

6. . Xumus 9 xnacc: yue6nuk / O. C. 'abpuensia. — 7-e uza. npepad. — M. : Ipoda — 2019 1. 319, [1] c. un. (Poccuiickuit yueOHUK)
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