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IHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMma 1o XuMuu A1 00ydaronuxcs 8-9 Kj1accoB CocTaBIeHa Ha OCHOBE TpeOoBaHMiA K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus,
npencraBieHHbIX B DenepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3zoBaHusl, C YIETOM pacrpeeIEHHBIX 110 KJIaccaM MPOBEPSIEMBIX TpEeOOBaHMI K pe3y/IbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHOI MporpaMMbl OCHOBHOT'O 001IEro 00pa3oBaHus U 3JIEMEHTOB COJACPKAHUS,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00y4aroIMXCsl IPH MOJy4YEHUH OCHOBHOT'O 00111ero oopa3zoBanus u ¢ yuérom Konuenuuu
IpernoiaBaHus yueOHOTo npenaMeTa « XuMus» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoi
denepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarTenbHble Iporpammsl (yTB. Pemmennem Komnerun
Munnpocsemenust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknan yue6HOrO mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa30oBaHus 00yCIOBIEH
BO MHOI'OM 3HaY€HHEM XUMHUYECKOW HayKU B IIO3HAHUM 3aKOHOB IPHPOJIbl, B PA3BUTUH ITPOU3BOAUTEIIBHBIX
CHJI OOILIECTBA U CO3/IJaHMM HOBOM 0a3bl MaTepUaIbHOMN KyJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAYK paclpocTpaHuiia CBOE BIIMSHUE HA BCE 00JIaCTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 3a/1aj1a HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUHU CITYKHT OCHOBOH /ISt
(bopMHpOBaHHS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA; BAKHYIO
poiib urparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUU U 00 SBOJIIOINH
BELIECTB B IPUPOJIC; COBPEMEHHASI XMMUS HallpaBJeHa Ha PeLleHUE rI100aIbHbIX TPOOJIEM YCTONYUBOTO
Pa3BUTHSA YEIIOBEUYECTBA — CHIPHEBOIl, SHEPreTUUECKOM, MUILEBOM 1 9KOJIOTHYECKOl 6e30MacHOCTH, TpobiieM
3/IpaBOOXpaHEHHUSI.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B JKU3HU O6HICCTBa CYIICCTBCHHO IMOBBICUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaiu3anv OHO ABJIACTCA OJHUM U3 YCJIOBI/Iﬁ (I)OpMI/IpOBaHI/ISI
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMHUYECKUE 3HAHUSI HEOOXOUMBI AJIs MPUOOpeTeHUs OOIIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBAaTh B MHOT0OOpa3HOM
KHM3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 3710pPOBbIO
JPYTUX, K OKpYy’Karollel IpupoIHOH cperie, A1 TPaMOTHOTO MOBEEHUS IPU UCTIOJIb30BaHUH PA3IUYHbIX
MaTepUajIoB U XMMUYECKUX BEIIECTB B TOBCEIHEBHOM JKU3HH.

XuMuyeckoe 00pazoBaHHE B OCHOBHOM LIKOJIE SIBsI€TCS] 0230BBIM 110 OTHOIIEHHUIO K CHCTEME OOIIETo
XMUMHYECKOro oopazoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaiM3yeT MPUCYIIHNE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM OTNPEAEIAETCS CYIIHOCTh OOIIeH cTpaTerui 00y4eHusl, BOCIUTaHUS U
Pa3BUTHS 00YUAIOIIUXCS CPEJICTBAMU YUEOHOTO MpeIMeTa «XUMUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 (yHKIMOHAIBHON rPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (HOPMUpPOBaHHE
MBIIIJIEHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B TPOPECCUOHATIBHOM 1eATEIHOCTH; 3) 3HAKOMHT CO CHENM(UKON HAyYHOTO MBILIICHUS,
3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IJIA1a HAa €IMHCTBO IPUPOABI U YETIOBEKA, SIBJIAETCS] OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CrIOcOOCTBYET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc Xx¥uMuu OCHOBHOM MIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIIUMHICS OCHOB HEOPTraHUYECKON
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATUM O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI TOHSATUI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YyUeHHUs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHA [leproaunueckoro 3akona JI. . MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cojepKaHus Kypca croco0CTBYeT NPeACTABICHNI0 XMMUYECKOH cOCTaBIIsIOIIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Taxke 3aMETUTh, YTO OCBOEHHUE COACPkKAHMSI Kypca IIPOUCXOAUT C IPUBJICYEHUEM 3HAaHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjiacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHuio nepBoCTENEeHHON 3HAUNMOCTH MPU pealn3alui 00pa30BaTeIbHbIX PYHKINMA
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHhI. 3a/1aya MpeaAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUA —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEaKIUid, a TaKkKe B (GOPMUPOBAHUH U PA3BUTUN YMEHUHN U CIIOCOOOB JIESITEILHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHMEM, HAOIIOIEHHEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUYUThCS U MPOJIOJIKATE CBOE 00pa3oBaHMe
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBs131 ¢ 3TUM TIpU U3YYEHUU MPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIEe 3HAUCHUE TPUOOPEITH TaKue
LEJH, KaK:

— (opMHpOBaHHE UHTEUIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBON K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHATHIO PELICHUH, CIIOCOOHOM amanTupoBaThCs K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM JKU3HU;



— HaIpaBJICHHOCTh OOYYCHHS HAa CUCTEMAaTHYCCKOE MPUOOIICHUE YJAIIMXCS K CAMOCTOSTSIIbHOM
MO3HABATCIIFHOM JIeATEIbHOCTH, HAYYHBIM METOaM ITO3HaHHUs, (POPMHUPYIONTUM MOTHUBALIAIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

— obecrieyeHue ycloBUH, CIIOCOOCTBYIOMINX TPUOOPETEHHIO O0YUYaIOIIMMHUCS OIbITa pa3HOO0pa3HON
JeSATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIETEHITUH ), UMEIOIINX

YHUBCPCAJIbHOC 3HAUCHUC IJIA PA3JIMYHBIX BUAOB JCATCIBHOCTU,

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ O00BACHATH U OLICHUBATH ABJICHUSA OKPYXKAKOIIET0 MHPAa HA OCHOBAaHHUHN
3HAHUH U OIIbITA, MOJIYYCHHBIX ITPU U3YUCHUN XUMHH,

— (dopmupoBaHHe Y 00yJaIOMINXCs TYMAaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS IICHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BBIPAOOTKU YKOJIOTHUYECKHU IEIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJIOBOU
JIEATEIbHOCTH B LEJSX COXPAHEHUs CBOETO 3JOPOBbs M OKPYKAOLIEH IPUPOAHOU CpEebl;

— Pa3BUTHUC MOTHUBALIUU K O6y‘ICHI/IIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO U CAMOBOCIIMTAHWUIO HAa OCHOBEC

YCBOEHHSI O0IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOdUIIst 1
HaNpaBJICHHOCTH JAIbHEHIIIEro O0yIeHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIJIAHE

B cucreme 061]161"0 06paSOBaHI/IH «XHUMUS IIpU3HaHa 00s13aTeNbHBIM y‘I66HHM MpeaAMCTOM, KOTOpLIﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBGHHO'Hay‘IHBIe npeaAMCETbD).

VY4eOHbIM IIaHOM Ha e€ u3y4eHne oTBeIeHO0 136 yueOHbIX 4acoB — 10 2 4. B HEAE0 B 8 1 9 Kimaccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBoHaya/JbHbIE XUMHYECKHE TIOHSITHUS

[Ipenmer xumuu. Poins XuMuM B )KU3HM YesioBeKa. Tena u BemecTBa. PU3nyecKue CBOMCTBA BEIIECTB.
ArperatHoe coctosinue BeniecTB. [loHsTHE 0 MEeTOAaX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. UucThie
BemiecTBa u cMecu. CriocoObl pa3IeNieHUs] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocThie u crnoxxHbie
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuuaeckas popmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa

BCILICCTB. OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJISIpHAs Macca. MaccoBas JO0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHH.

du3nyecKue 1 XUMUUECKHUE SIBJICHUS. XUMUYECKasi peakus U €€ Mpu3HaKku. 3aKOH COXPaHEHUS MacChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccuukamnmss XuMU4IeCKUX peakiuii (COequHEHMs, pa3IoKeHus,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCYI0M, C IpaBmwiiaMu paboThl B 1abopaTopuu U
npuéMamu o0pameHus ¢ J1abopaToOpHbIM 000PYIOBaHUEM; U3YUICHUE U ONHMCAHUE (PU3NIECKUX CBOMCTB
00pa3ioB HEOPraHMYECKHUX BEIIECTB; HAO0IcHHE (PU3NUECKUX (TUIABJICHUE BOCKA, TAsTHUE JIbJA, PACTHPAHKE
caxapa B CTYIIKe, KUTIEHHE U KOHJICHCALIUS BOJbI) U XMMUYECKHUX (TOPEHUE CBEYH, MPOKATMBAHUE METHOU
MIPOBOJIOKH, B3aUMO/JICHCTBHE MeJla ¢ KUCIIOTON) SIBIICHH, HAOJIF0ICHUE U OTTMCAHHE IPU3HAKOB MPOTEKAHUS
XUMHAYECKHX PeaKIuil (pa3oKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIOM Oapus,
pasnokenue ruapokcuaa Meau(ll) mpu HarpeBanuu, B3anMoaeicTBre xkeie3a ¢ pactsopom coau meau(ll));
U3Y4YE€HHE CIIOCOOOB pa3ziesieHusl CMecel (C MOMOIIbIO MarHuTa, (pUIbLTPOBaHUE, BhIIAPUBAHUE,
JTUCTUIUISALMS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKU TTOBAPEHHON COJIH; HAOMI0ICHUE U OMMCaHue
Pe3yIbTaTOB MPOBEJCHHUS OIIBITA, HIUTFOCTPHPYIOIIETO 3aKOH COXPaHEHHS MAcChl; CO3JIaHNe MOJIETIEH
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopox — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuuu ropenus). Oxcuasl. [lpumenenue
kuciopoaa. CriocoObl mosyyeHus KUCIOPOAa B 1a0OpaToOpuu U MPpOMBIIIIEHHOCTH. KpyroBopot kucnoposaa B
npupoje. O30H — aJIOTPONHAs MOJU(PHUKAIHMS KUCIOPOAaA.

TenoBoit 3¢ (pekT XuMU4EeCKO! peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U dHIOTEPMHUECKHE
peakuuu. TormBo: yroiab U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUIICHHE TapHUKOBOTro 3ddekTa, pazpyuieHue
030HOBOI0 CJIOSI.

Bonopon — sanemeHT u npocroe BemiecTBo. Haxoxaenue Bogopoaa B npupoje, pusndyeckue 1 XUMHUECKHe
CBOICTBa, MPUMEHEHHE, CIOCOObI Moay4yeHus. KucioTsl u comnu.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHslil 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPaBHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PacTBopsl. HackllieHHBIE M HEHACHIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BEIIECTB B Bojie.MaccoBast 107151 BEMIECTBA B paCTBOPE. XUMHUECKHUE CBOMCTBA
BOJbl. OcHOBaHMs. Posb pacTBOPOB B IPUPOJIE U B KU3HU YeI0BeKa. KpyroBopoT BobI B IPUPOIE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanust Heopraanaeckux coequnennid. Oxcunpl. Knaccudukaims oKCHI0B: coJIe00pa3yromme
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEpHBIC) K HecolleoOpasyromre. HoMeHkaTypa oKCHI0B (MEXIyHapOIHAS U
TpuBHANIbHAS ). PU3MUECKUE U XUMUUECKHE CBOMCTBA OKCUAOB. [lonyueHne okcuioB.

OcnoBanus. Knaccudukanust ocHOBaHUI: MENOUN U HEPACTBOPUMBIE OCHOBaHU. HoMeHkaTypa



OCHOBaHMH (MEXIyHapOIHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUYECKHUE CBONCTBA OCHOBAHUH.
[Tonydyenue ocHOBaHMIA.

Kucnorsl. Knmaccudukarms kucinor. Homenkiatypa KMCI0T (MEXIyHApOAHAS U TPUBHAIIbHAS).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHocTn MeTauioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coiield (MexayHapoaHast U TpuBHalIbHAs ). PDU3NYECKUE U XUMUYECKUE CBOMCTBA
couieit. [lomyuenue comnen.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETUHEHUI.

XUMHUYECKUH 3KCIIEPUMEHT: Kaue€CTBEHHOE ONPEIETICHNE COAECP)KaHUs KUCIOPO/Ia B BO3LyX€; MTOJyUeHHE,
cobupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB KUCIIOPO/1a; HAOIIOIeHIE B3aUMO/ICHCTBHS BEIIECTB C
KHUCJIOPOAOM H YCIOBHS BOSHUKHOBEHUS M MPEKpaIleHus: TopeHus (1oxapa); 03HaKOMJICHHE C 00pa3amMu
OKCH/JIOB U OITMCAHKUE X CBOWCTB; MOIy4YeHHE, COOMpaHue, paclio3HaBaHNUE U N3y4YeHHE CBOMCTB BOJIOPOIA
(ropenue); Bzaumoiericteue Bojopoza ¢ okcuaoM Meau(ll) (Bo3amMoxHO HCONIb30BaHUE BUCOMATEPUATIOB);
HaOr0IeHNe 00pa3IoOB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BO/IbI C METaJJIaMU (HATPUEM U KaJIbLIieM) (BO3ZMOXKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPE/EIIEHNE PACTBOPOB KUCIIOT U IIEI0YEH ¢ TOMOLIbI0 HHAUKATOPOB;
HCCIIeIOBaHKE 00pa3lloB HEOPIaHUYECKUX BEILECTB PA3JIMYHBIX KIACCOB; HAOIIOIEHUE U3MEHEHUS OKPACKU
MHMKAaTOPOB B pacCTBOpaxX KUCIIOT U LIeJI04el; n3ydyenue B3aumozeiicteus okcuja meau(ll) ¢ pactsopom
CEPHON KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKLIMM HEUTPaIU3aliK; M0Jy4EHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; PEIIEHNE IKCIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BakHeWIne K1acchl HEOPraHUYECKUX COCAMHEHUIN.

Ilepnonnuecknii 3axon u llepuonnueckas cucrema xumuueckux 3jiementTon /I. U. MenpaeseeBa.
Crpoenne atoMoB. XuMn4eckas cB3b. OKHCJINTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[IepBbie MONBITKY KJIACCU(PUKALIMU XUMUYECKUX 1€MEHTOB. [IoHATHE O rpynnax CXOJHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMEbHBIE METAIJIbl, TaJIOT€Hbl, HHEPTHBIE Ia3bl). DJIEMEHTbI, KOTOPbIE 00pa3yloT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3eMeHToB J1. 1. Menneneesa.
KopoTtkonepuonnas u JyimHHONEpHoaHas ¢popmsl Ileproauueckoil cHCTeMbl XMMUYECKHUX 3J1€MEHTOB [1.
N. Menneneesa. Ileproas! u rpynmnsl. @u3nuecKnuii CMBICI OPSAKOBOIO HOMEpA, HOMEPOB IIEpHOa U
IPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sJiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK

aToMoB nepBbIX 20 xumuueckux 3neMeHToB [lepuonnyeckoii cuctemsl JI. . MenneneeBa. XapakTepuctuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PAJINyCa ATOMOB XMMUYECKUX JJIEMEHTOB, METANTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 rpymmnam u nepuoaaM. 3Hadenue [lepuonnueckoro 3akona u [lepuoanueckoi
CUCTEMbI XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKH U nIpakTuku. [[. 1. MenneneeB — y4u€Hblii U
rpakKIaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJBIpHa}I )51 HCHOHHpHaﬂ) CBA3b. 3JICKTp00TpI/II_[aTeJ'IBHOCTL
XUMHUYECKHUX 3JIeMEHTOB. MIoHHAs CBSA3b.

Crenenb okucieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHHEIC pCaKkmuu. HpOI_ICCCBI OKHCJICHUA 1
BoccTaHOBJICHHSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUH IKCTIEPUMEHT: U3ydeHUe 00pa3IoB BEIIECTB METAJUIOB U HEMETAIUIOB; B3aUMOICHCTBHE
TUIPOKCH/IA IUHKA C paCTBOPAaMU KHUCJIOT U IIEJI0Y€eil; MPOBEACHUE OMbITOB, ILTIOCTPUPYIOIINX
MPUMEPHI OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIX peakluil (TopeHue, peakliuu pa3ioKeH!sl, COeTUHEHHS).

MexnpeaMeTHbIe CBA3H



Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUYEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
MCIIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHA, TaK U TOHATHH, SBISIIOIIUXCS CUCTEMHBIMU JUIS
OTJEJIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CUHTE3,
KJ1accuukanmsi, MepuoAMIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOICIIMPOBAHNE, U3MEPEHHUE, MOJICIIb,
SIBJICHHE.

®dwusmka: MaTepusi, aToM, AIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIHI, H30TOIIbI, PaJHOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsi, BEMIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBa, a3,
(bu3nvecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMHUYeCKas peakuusi

[lepuoanueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB J. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNN CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJIUs,
KaJIbIMS U MX COEJMHEHHH B COOTBETCTBUM € MOJIOKEHHEM 31eMeHTOoB B Ilepuonnyeckoii cucteme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBA3H. THIIBI KPUCTAIIINYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccugukarus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIeCTB (MEXIyHApOAHAs U TPUBHAIIbHAS).
XHUMHYECKUE CBOMCTBA BEILLECTB, OTHOCAILIMUXCA K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCAUHEHUN,
TCHETUYECKAs CBS3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMHuecKkux peakiuii o pa3JIudHbIM IpU3HaKaM (110 YUCIIY U COCTaBY YYacCTBYIOIIMX B
PEaKIMM BEIIECTB, 110 TEIIOBOMY 3((eKTy, 0 N3MEHEHHIO CTENeHEN OKUCICHUS XUMUYECKUX JIEMEHTOB,
10 00paTUMOCTH, M0 YYACTHIO KaTajau3aTropa). IK30- U SHAOTEPMUUECKUE PEaKIH, TEPMOXUMHUECKHUE
YpaBHEHUS.

[TonsiTre o ckopocT XUMHUUYECKOH peakiuu. [lonaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX
peakiusx. [ToHsATHE 0 TOMOTEHHBIX U T€TEPOTEHHBIX peakiusX. [loHATHEe 0 XUMHYECKOM paBHOBECHUU.
@DaKTOpBI, BIUSIONINE HA CKOPOCTh XUMUYECKOU PEAKIIUU U MOJOKEHHE XUMHUECKOTO PABHOBECHSI.

OKHUCIUTEIHFHO-BOCCTAHOBUTEIIHHBIE pcaKkuuu, BHCKTpOHHLIﬁ OaJIaHC OKHUCIINTEILHO-BOCCTAHOBUTEIILHON
peakuuu. CocTaBieHue YpaBHEHUHM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C UCIIOIb30BAaHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTAYECKON AUCCOUALINH. DJIEKTPOIUTHI U HE- ANEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHu3M Aucconranvu BEIIECTB C pa3jIMYHbIMU BUAAMU XuMH4UecKkod cBs3u. CTeneHn Aucconuaiuu.
CunbHble U cr1abble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS IPOTEKAHUS peakIfii HOHHOTro 0OMeHa, OJHBIE U COKpAIIEHHbIE
MOHHbIE YpaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHOBAHUMN U COJIEH B CBETE Mpe/ICTaBICHHH 00
ANEKTpONIUTHYECKON quccormanui. KauecTBeHHbIe peakiuu Ha HOHBL. [loHATHE O rHApOIN3E CONEH.

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOJAETISIMH KPUCTAJUINYECKUX PEIIETOK HEOPTaHUUYECKUX
BEIIECTB — METAJVIOB M HEMETAJUIOB (TpaduTa U anMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUS);
WCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOHN PEaKIy OT BO3JCHCTBUS Pa3IMIHBIX (PaKTOPOB;
HCCIIEIOBAHHE AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIIEcCa AUCCOLUAIIMH KUCIIOT, IeJIoYel u conen
(BO3MOYKHO HCITOJIb30BAHUE BUJICOMATEPHAIIOB); MPOBEICHUE OIBITOB, MILTIOCTPUPYIOIINX TPU3HAKU
MPOTEKaHUs PEaKIMi HOHHOTO 0OMeHa (00pa3oBaHUE OcajIKa, BBIJICIICHHUE Ta3a, 00pa30BaHUE BOJIbI); OIBITOB,



HWIUTIOCTPUPYIOITUX TPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ (ropeHHe, pCaKknuu pa3jioKCHUH,
COG,Z[HHGHHH); pacnno3HaBaHUEC HCOPraHMYCCKUX BCHICCTB C MOMOMIBIO KAYCCTBCHHBIX peaKuHﬁ Ha NUOHBI,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTa/jibl 1 UX COeIMHEHUA

O61ua;1 XapaKTECPUCTHKA I'aJIOT'CHOB. OcobenHocTu CTPOCHHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKHCIICHU.
CTpO@HI/Ie u (bPISI/I‘IeCKI/IC CBOMCTBa IMPOCTBIX BEIIECCTB — I'aJIOI'CHOB. XuMH4JecKre CBOMCTBA Ha IIpuUMEPEC
XJiopa (B3aHMOﬂeﬁCTBHe C ME€TaJlllaMH, HEMETAaJlJIaMHU, H.IGJ'IOLIaMI/I). XJ'IOpOBO,Z[OpOI[. Consanas KHUCJI0Ta,
XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUYCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe XJIOpa U XJIOpOBOAOPOJda HA OPpraHru3M
yeJioBeKa. BaxkHelmme XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOJIEL.

O6mmas xapakrepuctuka 31eMeHToB VIA-Tpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHHUS.

Crpoenne u GpU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOIHbBIE MOU(DUKAITUH
KHCJIOPOJIa U cepbl. XMMUYECKHe CBONCTBA cepbl. CepoBOIOPO, CTpOCHUE, (PU3UUECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI Cepbl KaK MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCiIoTa, GU3nIecKue 1
XUMUYECKHE CBOWCTBA (00IIHMEe KaK MPEJCTaBUTEIS Kacca KUCIOT U crienupuIecKkue). XMMHYECKIe
peaKuy, JIeXKaIlue B OCHOBE IPOMBIIINICHHOTO CII0C00a MoIydeHus cepHoil kucnotsl. [Ipumenenne. Comnn
CEPHOI KHCIIOTHI, KAUeCTBEHHAs peakiys Ha cyab(ar-noH. HaxoxeHue cepbl 1 e€ COeIMHeHNH B IPUpPOJIE.

XUMHUYECKOe 3arpsA3HEHUE OKPYXKAIOLIEH cpelibl COEMHEHUMU Cepbl (KUCIOTHBIE 10KIH, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHHUS.

OO0was xapakrepucTika 31eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIIEHH
OKHCJICHUS.

A30T, pactipocTpaHeHHe B Ipupoe, GU3NUECKre U XUMUYeCKHe cBolicTBa. KpyroBopoT azoTa B mpupoe.
AMMHUak, ero Gpu3nveckue 1 XMMUYECKHe CBOMCTBA, MoslyuyeHue u npuMeHenue. Coinu aMMOHUS, UX
(du3nueckrne u XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbl aMMOHUA. A30THas
KHCII0Ta, €€ Moly4yeHue, (u3nueckue 1 XuMU4eckue cBoicTBa (0011IKe Kak MpeACcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yI00pEHUI.

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH cpelibl COEMHEHUAMH a30Ta (KUCIOTHBIE 10%K/IH, 3arps3HEHUE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, amtorpornHbie Mogudukanuu Gocdopa, puznueckue u XuMuIecKkue cBocTBa. OKCuI
docdopa(V) u pochopnas kucinota, pusndeckre 1 XMMHUIECKUE CBOMCTBA, olyueHue. Mcrnonbp3oBanue
¢dochaToB B kKauecTBe MUHEPAIBHBIX YA0OpEHHA.

O6mas xapakrepuctuka 351eMeHToB |V A-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

VYrnepon, aluioTponHbele MOAU(UKAINK, pacpoCTpaHeHHEe B IPUPOAE, GU3NYECKUe U XUMUYECKUE
cBoiicTBa. Ancop6ius. KpyroBopot yriepona B npupojie. OKCuabl yraepoa, ux Gu3ndecknue 1 XUMUYECKHE
CBOWCTBA, JICHCTBUE HA KUBBIEC OPTAaHU3MBI, ITOJTyYCHHE U TIPUMEHEHUE. DKOJIOTHYECKHIE TTPOOIIEMBI,
cBs3aHHbIe ¢ okcuaoM yraepoaa(lV); rumoresa rio0ansHOTO MOTEIUICHUS KITMMaTa; TapHUKOBBIN P QeKT.
VYronbHas KUCIIOTa U €€ COJIH, UX PU3NYECKUE U XUMHUYECKHE CBOMCTBA, OJIy4eHHE U IPUMEHEHUE.
KagectBenHast peakius Ha KapOOHAT-HOHBI. Mcronp30BaHne KapOOHATOB B OBITY, METUIIHHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

HCpBOHa‘{aHBHBIC MIOHSATHS 00 OpraHNYCCKUX BCHICCTBAX KAK O COCAMHCHUAX YTJICPOda (MCTaH, OTaH,
OTUJICH, alICTHUJICH, 3TaHOJI, ITTMICPHUH, YKCYCHAasd KI/ICJ'IOTa). Hx cocTtaB ¥ XUMHYECKOE CTPOCHHUC. IlonsTue o
OMOJIOrHYECKU BayKHBIX BCIICCTBAX: JXUpax, 6em<ax, YIJI€BOAaX — M UX POJIU B )KU3HH YCJIOBCKA.

MatepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCAMHEHUH.

Kpemnnii, ero ¢pusznueckne u XUuMAYECKHE CBOWCTBA, MOTyYeHrne U mpumeHeHne. CoeqmHeHUsT KpEeMHHUSI B
npupoje. O6mue npeactasieHus o6 okcuae kpeMuusi(1V) u kxpemuueBoit kucinore. CHIIMKATHI, UX



UCIOJIb30BaHUE B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH. BaskHEeH e CTPOUTENBHBIE MATEPHAIIBI: KEPAMUKA,
CTEKJIO, IIEMEHT, OETOH, xKene300eToH. [IpobieMbl 6€301macHOr0 UCTIONBF30BAHUS CTPOUTEILHBIX MAaTEPUATOB
B ITIOBCEIHEBHOW JKU3HHU.

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHUE 00pa3I[0B HEOPTAaHUUECKUX BEUIECTB, CBOWCTB COSTHOM KHCIIOTHI;
IIPOBE/IEHUE KaUeCTBEHHBIX pPeaKlUil Ha XJIOpUI-UOHbI U HAOJII0JeHUE IPU3HAKOB UX MPOTEKAHUs; OIBITHI,
oTpakarolue pU3n4ecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOPHUJIOB (IaJOreHnI0B); 03HaKOMIIEHHE ¢ 00pa3liaMu
cepsbl U €€ COeMHEHUAMH (BO3MOYKHO UCIIOJIb30BaHUE BUJIEOMATEpHAlIOB); HAaOI0A€HUE MTpoLecca
o0yIJIMBaHMs caxapa Mo AeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4YEeHUE XUMUYECKHUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KAaUeCTBEHHOH peakiy Ha cyJib(aT-HOH U
HaOJI0ieHNe TPU3HaKa €€ IPOTEKAHUs; O3HAKOMIIEHUE ¢ (PM3NYECKMMHU CBOMCTBAMH a30Ta, Gpochopa 1 ux
COeIMHEHUH (BO3MOXHO HCII0JIb30BaHUE BUEOMATEPHAIIOB), 00pa3LamMH a30THBIX U (POCHOpHBIX
yoOpeHuii; noiay4yeHue, coOupaHnue, paco3HaBaHUe U U3y4eHUEe CBOMCTB aMMHUaKa; IPOBEICHHE
Ka4yeCTBEHHBIX PEaKIMii Ha MOH aMMOHUs U (pocdaT-uoH U U3ydeHue NPU3HAKOB UX MPOTEKAHUS,
B3aUMO/ICHCTBHE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI C ME/IbIO (BO3MOXHO MCII0JIb30BaHUE
BUJIEOMATEPHAJIOB); U3yUEHHE MOJIeJIel KPUCTAIMUECKUX PEIETOK aiMasa, rpaduTta, QyiepeHa;
O3HAKOMJIEHHUE C IIPOLIECCOM aACOPOIIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IIPOTHBOra3a; MojlyuyeHue, CoOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB YITIEKUCIIOTO ra3a; MpoBeieHHe
Ka4yeCTBEHHBIX PEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yYeHHE IPU3HAKOB UX MPOTEKAHUS;
03HaKOMJICHHUE C NMPOAYKLMEN CUJIMKATHOM IPOMBIIIJIEHHOCTH; PEILIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110
TeMe«BaxHelIue HeMETaJuIbl U UX COEAVHEHUSY.

MeTauiibl M UX COeTMHEHUS

OO01mas xapakTepuCTHKa XUMUYECKUX AIIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MOJIOKEHUS B
[Tepuoanueckoii cucreme xumuuecknx snemeHToB Jl. Y. MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTauioB. MeTrayuinueckasi CBA3b U METAJNIMYECKask KPUCTAININYECKAs peIETKA. DIIEKTPOXUMUYECKUN P
HampspKeHUH MeTalioB. GU3NYECKUe M XUMUYECKHE CBOMCTBA MeTaluIoB. O01Ire cCriocoObI MOTy4YeHHUS
MeTtasuioB. [loHATHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTajb,
YYT'yH, AIOPaTIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenounble MeTaibl: osoxeHue B [leproanueckon cucreme xumuueckux anemeHToB /. . Menneneesa;
CTPOEHHUE WX aTOMOB; HaXOXJACHHE B pupoae. Pu3ndeckne u XMMHUYECKUE CBOIMCTBA (Ha MpUMepe HATPus U
kanust). OKCUIBI U THAPOKCUIBI HATPHUSA U Kanus. [I[puMeHeHne menoYHbIX METaUIOB U UX COCTUHEHHM.

[1enouHo3eMenbHBIE METANIBI MATHUM 1 KanbLuii: nmonoxxenue B [lepronnyeckoil cucteMe XMMUYECKUX
anemeHToB /. V1. MeneneeBa; cTpoeHle X aTOMOB; HaX0X/1€HUE B Tpupoje. Pusnueckue U XUMUYeCKHe
CBOWCTBa MarHus U Kanblus. BaxkHeime coemuHeHns Kainbluus (OKCUA, TUAPOKCHI, coin). JKEcTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUsI.

Amomunuii: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMenToB J1. V1. Menneneesa;
CTpPOEHHE aToMa; HaXOXKJeHue B pupoje. Ousnyeckrue 1 XUMUYECKHUE CBOMCTBA amtoMUHUSA. AMDOTEpHBIS
CBOMCTBA OKCHJIA M THIPOKCHUAA AITFOMUHUA.

Keneszo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemMeHToB /1. 1. MenneneeBa; ctpoenue
aToMma; HaxoxaeHue B npupoje. dusndeckrue 1 XUMUYECKUE CBOMCTBA xene3a. OKCUbI, TUIPOKCUBI U COJIH
xene3a(ll) u xxeneza(lll), mx coctas, CBOMCTBA U TIOJTyYCHHE.

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMi METaJUIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOWCTBaMM; U3Y4YEHHUE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO UCIIOIb30BAHNUE BUI€OMATEPUAIIOB),
0c0OEHHOCTEH B3aMMOICHCTBHSI OKCH/Ia KAIbLIUs M HATPUs C BOAOH (BO3MOXHO UCIIOJIb30BAHUE
BHUJIEOMATEPHUAIIOB); UCCIIE0BAHUE CBOMCTB KECTKOM BOJBI; ITpOLIECCa TOPEHNUS Kele3a B KUCIOPOIe
(BO3MOXKHO HCIOJIb30BAHNE BUI€OMATEPUAIIOB); IPU3HAKOB MTPOTEKaHHsl KAYECTBEHHBIX PEAKIIMIA Ha HOHBI



(Maruus, kanpus, amroMuHus, uHKa, skeae3a(ll) u sxenesa(lll), meau(ll)); HabaroaeHne u onKcaHue
MponeCcCOB OKpallIMBaHW IMJIAMCHHU MOHAMHA HATPUA, KAJIUA U KaJIbIUA (BO3MO)KHO HUCITIOJIB30BaHUEC
BUJICOMATEPHAJIOB); HCCIeI0BaHNE aM(OTEPHBIX CBOMCTB I'MJIPOKCUIA ATIOMUHUS M THIPOKCHIA INHKA;
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a4a4 I10 TEMC «Baxuelinme MeTaIbl U UX COCANHCHUA.

XuMHS 4 OKpYsKaIIas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCOIb30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBast momors mpu
XMMHYECKUX 0KOTax U OTpaBieHUsIX. OCHOBBI IKOJIOTHUYECKON IPAMOTHOCTH. XUMHYECKOE 3arps3HECHUE
OKpYy>Karolen cpebl (mpenenbHas qonyctumas konentpanus seuiects — [1JIK). Poxs xumun B petienun
IKOJIOTHUECKUX TIPOOIIEM.

[TpupoaHbIe KCTOYHUKH YTIIEBOIOPOIOB (YTOJlb, IPUPOAHBIN ra3, HeMTh), TPOIYKTHI UX MEPEPabOTKH, UX
POJIb B OBITY U MTPOMBIIIIICHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3Y4YEeHUE 00pa3I[0B MATEPUAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TIOJIMMEPHBIC
MaTrepuabl).

Me)l(l'lpeIIMeTHbIe CBSA3H

Peanu3zanus MCXKITPCAMCTHLBIX CBsI3eH IIpy NU3YYCHUH XUMHU B 9 xnacce OCYIICCTBIIACTCA YCPE3
HCIIOJB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIAOIHNUXCA CUCTCMHBIMU JJIsA
OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O TUKJIA. Peammzanms MCKIIPECAMCTHBIX CBs3CH IIpU U3YYCHUHN
XHMHH B 9 Kitacce OCYHICCTBJIACTCA Y€PE3 UCIIOJIb30BAHUEC KaK 06H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U
HOHHTHﬁ, SABJBIIOINUXCA CUCTEMHBIMU JUIA OTACJIBHBIX ITPEAMETOB €CCTCCTBCHHO-HAYYHOI'O MHUKIJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3,
KJ1accuuKanms, MepuoAMIHOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOICIIMPOBAaHNE, U3MEPECHHUE, MOJICIIb,
SIBIIGHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®dusuKa: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI, PAANOAKTUBHOCTb,
MOJIEKYJIa, DIIEKTPUUYECKUH 3apsi/l, TPOBOJIHUKH, TOTYIIPOBOTHUKH, AUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
TeJno, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas PeIETKa,
CIIJIaBHBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3)11)1,
Counnrne.

buonorus: porocunres, nqpixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TIOPO/IbI, T0JIE3HBIE UCKOTIaeMble, TOILTUBO,
BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3ydenue xumun B 8-9 Kiiacce HaIlpaBJIeHO Ha JOCTHKEHUE O0YYarOIIMMHUCS TNYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XO/I€
00y4eHMs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM NesTenbHOCTH OpraHu3aiy B COOTBETCTBUU C
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIaAMH U HOPMaMHU NOBEJCHHUS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAaMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYeCKOro BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKON HayKH B )KU3HU COBPEMEHHOT'0 00IIeCTBa, CIIOCOOHOCTH BIA/IETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHUA O COUAJIBHBIX HOpMAax U NpaBujiax MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JEATEbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IPH BHIIOJIHEHUH
y‘-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JJaHUN y‘-I66HI>IX IIPOCKTOB,
CTpeMJIEHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTenbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIMH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4ETOM OCO3HaHMsI MOCJIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOI'0 NO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNUN O BEIIECTBE U XMMUYECKOH PEaKINH, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS PUPOIBI, B3aHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIIPABJIIEHHBIX HA ITOJyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAaEMBbIX MPOLIECCOB U SIBJICHUI;

5) mo3HaBaTeNnbHON, HH)OPMAITMOHHON M YUTATEILCKON KYJIBTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUISCKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MMO3HAHUIO, JTI0O03HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

DopMHPOBAHHSA KYJIbTYPbI 310POBbS

7) 0co3HaHUsl HEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEeHHUs1), HEOOXOAMMOCTHU COOJIIOICHHS IPAaBUI O€30MacHOCTH NP 0OpaIeHUH C
XUMHUYECKMMH BEIIECTBAaMH B OBITY M pealibHON KU3HH;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO poQeccuil U Tpyna pa3IudHOro pojaa, yBaXEeHUE K TPy U



pe3ylbTaTaM TPYIOBOU NESTEIBHOCTH, B TOM YKCJIE Ha OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHHM 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH; YCIISIITHOM
podecCHOHATLHOM JIEATEIIBHOCTH U Pa3BUTHS HEOOXOMMBIX YMEHHI; TOTOBHOCTH aJIalITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHMSI, TOHUMAHUS [IECHHOCTH 3JI0POBOTO U 0€30MacHOro 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTE ¢ BEIIECCTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TTOJTy4aeMbIC TIPH U3YYCHUH XUMUH, JUIsI PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKaloIen MPUPOTHOMN CPeIoi, MOBBIIIEHUS YPOBHS SKOJOTUYECKON KYJIbTYphI, OCOZHAHMS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMEeTHBIX Pe3yabTaTOB BBICISIOT 3HAYUMBIC I (DOPMHPOBAHUS MHUPOBO33PCHHUS
OOIICHAYYHBIE TIOHATHUS (3aKOH, TCOPHsI, TPUHIINIL, THITOTE3a, PaKT, CHCTEMA, IMPOIIECC, IKCIIEPUMEHT | JIp.),
KOTOPBIC UCIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUCOHBIX MTPEeIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUH W3
3TUX MPEeIMETOB (OPMHUPOBATH MPECTABICHUE O LIEJTOCTHOM HAyYHOU KapTUHE MUPA, U YHUBEPCATIbHBIC
yueOHbIe AelicTBUA (T03HABATENIbHBIE, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIIEUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEILHOMY TJIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM
JIeSITEILHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3oBbIME JIOTHYEeCKHMH JeHCTBUAMU

1) YMCHHUEM HUCIIOJIB30BATh HpI/IéMH JIOTUYCCKOT'O MBIIIIJICHUS ITPU OCBOCHUU 3HAHMUI: PaCKpPLIBATh CMBICII
XUMHUYECKHUX TTOHITHI (BBII[CJ'I}ITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABIINBATH B3aUMOCBA3b C APYTUMU
HOHHTI/IHMI/I), HCIIOJb30BAaTh IMOHATHUA JIJIA 0OBSICHEHHUS OTACIBbHBIX q)aKTOB n HBJ'IeHHfI; BBI6I/IpaTL OCHOBaHU
W KpUTCPUU IJIA KJ'IaCCI/I(i)I/IKaLII/II/I XUMHUYCCKUX BCUICCTB U XUMHUYCCKHUX peaKL{Hﬁ; YCTaHAaBJIMBATh ITPUIUHHO-
CJICACTBCHHBIC CBA3U MCIKAY 00BbEKTaMU HU3YUCHUA; CTPOUTD JIOTUYCCKUC PACCYKACHUS (I/IHIIYKTI/IBHBIG,
ACAYKTHUBHBIC, 110 aHaHOTI/II/I); JA€J1aTh BBIBOJbI N 3aKJIIFOUCHU A,

2) YMCHHUEM IIPUMCHATH B IPOUCCCC MMO3HAHUA ITOHATUA (HpCIIMCTHBIC u MeTaHpC,Z[MCTHBIC),
CUMBOJIMYCCKHUEC (3HaKOBBIC) MOZCIIN, UCIIOJIB3YECMbIC B XUMHU, HpCO6p8.30BLIBaTL IIHUPOKO MPUMCHACMELIC B
XUMHHU MOICIIBHBIC TPCACTABJICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BHCMCHTa), XHUMHUYCCKas (bopMlea n
YpaBHCHHC XUMHUYECKOH PCaKu — MpHu PpCIICHUNU y‘-IC6HO-H03HaBaTeJ'ILHLIX 3azaa4, C y‘-IéTOM OTUX
MOACIBHBIX HpeI[CTaBJ'ICHI/Iﬁ BBIABJIATH U XapaKTCPHU30BATh CYIICCTBCHHBIC IIPU3HAKN U3Yy4YaCMbIX
00BEKTOB— XUMHUECKUX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ; BBISABJIATH OGIJ.[I/IC 3aKOHOMCPHOCTHU, NPUIHNHHO-
CJICACTBCHHBIC CBA3HU U IMIPOTUBOPCUUA B U3YHACMBIX MTPOLECCAX U ABJICHUAX, IPpEAJIAraTb KpUTCPUN AJIA
BBIABJICHUSA OTUX 3aKOHOMepHOCTCﬁ n HpOTHBOpC‘-IHfI; CaMOCTOATCIIbHO BLI6I/IpaTL CII0Cc00 peHiCHUsA y‘-ICGHOﬁ
3agavu (CpaBHI/IBaTL HECKOJIbKO BApHUAHTOB PCIICHUA, BBIGI/IpaTL HaunbOoJIee MOAXOISIIUM C y‘-IéTOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbpIMH HcCIeA0BATEeIbLCKUMH AeliCTBUAMHU



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMHUPOBAHUS THITOTE3bI MO TPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbIX CYKICHUN;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHN3ALUN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNUS ¥ BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICOBAHHMS, COCTABIATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
[IpeICTaBJICHMUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAyYHO-TIONYJISIpHAS IUTEpATypa XUMHYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BHIITOJHEHUS y4eOHBIX U TO3HABATENbHBIX 3314 OIpe-
JeNEHHOTO TUIIA; TPUOOPETEHNE ONBbITa B 00JIaCTH UCIIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBLHYIO OPMY MpEACTaBICHUSI HHPOPMAIMH U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeIOBaTeNbCKON AeITeTbHOCTH
MH(OPMALIHIO O BIMSIHUU MTPOMBIIIJICHHOCTH, CEILCKOT0 X0341WCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) ymMeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AMAaJIora W/WIN AUCKYCCUH) 110 CYIIECTBY 00CYK/1aeMOM TEMBI,
(GbopMyIMpOBaTH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS MPEAJIOKEHHOH 3a/1auH;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YyIbTATOB BHITIOJHEHUS XUMUYECKOTO SKCTIEPUMEHTA
(;1abopaTOpHOTro OIBITa, JTA00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOUCTB BEILLIECTB, YUEOHOT'O MTPOEKTA);

10) 3auHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEpCTHUKAMM MTO3HABATEIILHON U UCCIIEI0BATEIbCKON
JesTeIbHOCTH MIPU PELIEHNH BO3SHUKAIONUX Mpo0IeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTIaCOBAHUS
no3uuui (00cyxaeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JeHCTBUI,
OTIpeJIeNIeHUe KPUTEPHUEB T10 OIIEHKE KaueCTBa BHIMIOJIHEHHON pabOTHI U 1p.);

YHuBepcalbHBIMH PeryJsTHBHBIMH 1eiCTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO ONPEEIATh IEH NeATeTbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIHPOBATH U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEILHOCTH, BHIOMpPATh Hanboee
s exTuBHBIC CITOCOOKI pelieHUsT YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIFHO COCTABIISATh WITH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM I€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTYyUECHUS
HOBBIX 3HAHUH 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TOJYICHHOTO
pe3ynbTaTa 3asBJICHHON LEIH;

12) ymMeHHEM UCTIOIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjiaraéMble B YCIIOBUM 3a1aHUH.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOCHUIO 00513aTEITLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOMN
MIPUMEPHON pabodeil mporpaMMoii, BBIJCIISIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHBIE 3HAHUS, YMEHUS U
CIoCcOoOBI IEUCTBHH, crielupUIECKUE TSl TPEIMETHON 00JaCTH «XHUMHUS», BUBI ACITEIHLHOCTH 110
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CI/ITyaI_II/ISIX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 0OYUAIOMIUXCS CIECAYIOIUX YMEHUI:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX TOHSITHI: aTOM, MOJICKYJIa, XHMHUYECKUHN 3JIEMEHT, IPOCTOEC
BELIECTBO, CJII0)KHOE BEIIECTBO, CMECH (OJJTHOPO/IHASL U HEOJHOPO/IHAs ), BAIGHTHOCTh, OTHOCUTEJIbHAS
aTOMHasl U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JIs
XHUMHYECKOT0 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas Peaklys, KIacCUpUKaLMs peaKkiui: peakiuu
COCIMHEHUS, PEAKINU PA3NI0KEHHS, PEaKLIMU 3aMELICHUS, PEaKIIui 0OMEeHa, K30~ 1 SHI0TEPMHUECKHUE
peakiuu; TerioBoi 3¢pdekt peakuuu; sAPo aToMa, JEKTPOHHBIN CIIONW aTOMa, aTOMHAasi OpOUTallb, pajnyc
aTOMa, XUMUYECKas CBS3b, [TOJIAPHAs U HEMOJIIpHAsl KOBAJIEHTHAs CBS3b, NOHHASI CBSI3b, MOH, KATUOH, AHUOH,
pacTBOp, MaccoBast 10J1s BelllecTBa (MPOLIEHTHAsI KOHIIEHTPAlus) B pacTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHX IMOHATHH (CM. I1. 1) U IPUMEHSTH TH ITOHATHUS
IIPY ONMCAaHUHU BEIIECTB U UX MPEeBpAIlECHUl;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (POPMYIT BELIECTB M yPaBHEHUIT XUMHYESCKUX
peaKuuii;

4) onpedensmb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCANHCHHSIX; CTEICHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COCIMHEHHSX; IPUHAICKHOCTh BEIECTB K ONPENeIEHHOMY KJIACCy COSTMHEHUH 110
bopmynaM; BUJ XUMUUYECKON CBSI3U (KOBAJEHTHAsl U MOHHAS) B HEOPraHMUECKUX COCTUHEHUSX;

5) packpvisame cmuicn [epuoandeckoro 3akona J[. M. MenmeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
NePUOINYECKOI 3aBUCUMOCTH CBOMCTB XMMHUECKUX AJIEMEHTOB OT UX MosokeHus B Ilepuoanueckoii
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJipo; OMMCHIBATh U XapaKTepH30BaTh Ta0In4HyI0 Gopmy [leproauueckoii cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh NOHATUS «rJaBHas noArpymnmna (A-rpynmna)» u «rnodbouHas noarpymnmna (b-
IpYIINA)», Majible U OOIbIINE IEPUObI; COOTHOCUTH 0003HAUEHUS!, KOTOpPbIE UIMEIOTCS B TaOJInIe
«Ilepuognyeckas cucreMa XuMu4deckux anemeHToB . M. MenzaeneeBay ¢ YUCIOBBIMUA XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi siapa, o0l1ee YUCIo JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CII0SM);

6) rknaccuguyuposams XAMUYECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE peakiuu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeEKTyY);

7) xapaxkmepuzosams (onucvieams) OOLINE XMMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPaAMH MOJIEKYJISIPHBIX YPAaBHEHUHM COOTBETCTBYIOIIMX XMMHUECKUX PEaKLnii;

8) mpocnozuposamwb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTaBa; BO3MOKHOCTH
IIPOTEKAHNS XUMUYECKUX MPEBPAILECHNN B Pa3JINYHBIX YCIOBUSX;

9) ebluuUCHsIMbL OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJTFO
XMUMUYECKOT'0 3JIEMEHTA 10 (GOpMYJie COEAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peaklinu;

10) npumernsms OCHOBHBIE OTIEPALIUH MBICIIUTEIBHON JIEATEILHOCTH — aHAIU3 M CHHTE3, CPaBHEHNE,
0000111eHIEe, CHCTEeMAaTH3AINI0, KIIACCU(UKAIIHNIO, BBISIBJICHUE TPUUYNHHO-CIICICTBEHHBIX CBSI3EH — ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLIN; ECTECTBEHHO-HAYyYHbIE METO/IbI I03HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) credosams paBuIaM MOJTB30BaHUSI XUMHYECKOH MOCYI0H 1 JTaOOPaTOPHBIM 000PYIOBaHHEM, a TAKKE
npaBHJIaM oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKLMSIMH I10 BBIITOJIHEHUIO TAOOPATOPHBIX
XMUMUYECKHUX OIBITOB I10 MMOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOJOPOIa U KUCIOPOaa),
IIPUTOTOBJICHUIO PACTBOPOB C ONpPEIEIEHHON MacCOBOM J10J1ei pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE IKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEI0YEN U KMCIOT C IOMOIIBIO



WHIUKATOPOB (JIakmyc, heHoadTaaenH, METHIIOPAHX U JIp. ).

9 KJIACC

1) packpvieamsb cmblci OCHOBHBIX XUMUYECKUX TIOHSITUN: XUMUYECKHUI SJIEMEHT, ATOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELLECTBO, CII0AKHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, TEINIOBOM 3(h(PeKT peakunu, MoJib, MOJISIPHBIN 00BEM,
pacTBOp; JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JJIEKTPOIUTHUECKAS JUCCOLMALUS, PEAKIIUY HOHHOTO 0OMEHa,
KaTaJln3aTop, XUMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpATUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJIJIOTPOIIHNS,
aM(pOTEepHOCTh, XUMHUECKas CBsI3b (KOBAJIECHTHAs!, MOHHAs, METAIIMUECKas ), KpUCTAIIIMUECKas peléTKa,
KOppO3Usl METAJIJIOB, CILIABBl; CKOPOCTh XUMHUUYECKON peaKkuy, IPEAEIbHO JOYCTUMAas KOHIIEHTPALHs
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX TTOHSTHH (CM. I1. 1) M IPUMEHSITh 3TH NOHSITHS
IIPY OIIMCAHWUHM BEIIECTB U UX IPEBPAICHUN;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (JOPMYIT BELIECTB M YPABHCHUIT XUMHYESCKUX
peaKuuii;

4) onpedensimv BAICHTHOCTb U CTEIICHb OKHCIICHUS! XUMUYECKUX DJICMEHTOB B COCAMHCHUSIX PA3IMIHOTO
COCTaBa; MPHUHAJIIEKHOCTD BELLIECTB K ONpPEAEIEHHOMY KJacCy COSAUHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBSI3U (KOBaJEHTHAs!, NOHHAs, METAJJIMYECKas) B HEOPraHMUECKUX COCTMHEHUSX; 3apsi/l HOHA TI0 XUMHUYECKOM
bopmyrie; xapakTep cpeabl B BOAHBIX PACTBOpaX HEOPTaHMUECKUX COCTMHEHUH, TUIT KPUCTAIUTHYECKON
PEIIETKY KOHKPETHOT'O BEILECTBA;

5) packpvisame cmuicn [lepuoandeckoro 3akona J[. M. MeneneeBa 1 JeMOHCTPUPOBATH €r0 IIOHUMAaHHUE:
OIUCBIBATh U XapaKTepu3oBaTh TabanuHyo hopmy [lepuoanyeckoit cucTeMbl XUMUYECKUX 3IEMEHTOB!
pa3nuyaTh NOHATUS «TJaBHas noAarpynmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJbLIME IEPUO/IbI; COOTHOCUTH 0003HaUEHHs!, KOTOPbIEe HUMEIOTCS B IEPUOINYECKOM TabsIuIe, C YUCIOBBIMU
XapaKTepUCTHUKAaMU CTPOECHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOliee Yucio
3JIEKTPOHOB U PACHpEIENICHHE UX MO MIEKTPOHHBIM CII0SIM); OOBACHATH O0IIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCIUHEHUH B Mpeenax MajblX MEpHUOIOB U IIaBHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XUMHUYECKHE JIEMEHTHI, HECOPTAaHUYECKUE BEIIECTBA; XMMUYECKUE PeaKIiu (10
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEMIIOBOMY AP PEKTY, 10 U3MEHEHHUIO CTETIeHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONKUCHIBATh) OOIIHUE U CHCH(PUUSCKIE XUMUUECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BELIECTB, TOATBEPXK1asl ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHUI COOTBETCTBYIOLINX
XUMHYECKUX PEAKIINI;

8) cocmasnsame ypaBHEHHS dIIEKTPOIUTUIECKON TUCCOLMAIIMN KUCIIOT, IIEI0YEH U COJIeii; MOTHBIE U
COKpalIEHHbIE YpaBHEHUS peaKlMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEPKIAIOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUil TOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

10) npoernosuposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOKHOCTH MPOTEKAHUSI
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;

11) ebiuucisimes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIO
XMMUYECKOT'0 3JIEMEHTA 10 (GOpMyJIie COSMHEHNUS; MACCOBYIO JOJIIO BEIIECTBA B PaCTBOPE; IPOBOINUTH
Pacy€Tel M0 YpaBHEHUIO XUMUYECKOM peaKLnu;

12) credoeams mpaBuiIaM NOJTb30BaHUsI XUMHYECKOH MOCYI0H 1 JIaOOPAaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBuUiIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMHU I10 BBIIOJIHEHUIO JJAOOPATOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHAaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakiuu, MOATBEPIKAAIONINE KAaUeCTBEHHBII COCTaB PA3IMUHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM TYTEM XJIOpUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CyIb(aT-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 U CHHTE3, CPAaBHCHUE,
0000111eHIEe, CUCTEMATH3AIIMIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBSI3€H — Ui U3yUEHHsI CBOICTB
BEIIECTB U XUMUYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIIACC
Ne | HanmeHnoBaHue pa3eoB U TeM NPOrpaMMbl KosnnuecTso yacoB JuexkTpoHHble (HU(POBLIe) 00pa3oBaTeIbHbIE
n/n pecypcbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTbl padoTsl
Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS
1.1. | Xumuss — BakHast 00,1aCTh €CTECTBO3HAHHS U MPAKTHYECKO¥ AesITeIbHOCTH YeJI0BEKa 5 0 1 Poccuiickast 1eKTpoHHAS KON
1.2. | BemecrBa 15 1 2 Poccuiickast SJIEKTPOHHAS IKONA
U XHMHYECKHe pPeaKiun
Hroro no pazaeny 20
Paznen 2. BaskHelilne NpeAcTABUTEIH HEOPTaHHYECKHX BelllecTB
2.1. | Bo3nyx. Kucaopoa. [lonsitue 06 oxcugax 5 1 2 Poccuiickas SJIeKTpOHHAS IIKOJIa
2.2. | Bomopon. 5 0 2 Poccuiickast S]IEKTPOHHAS IKONIA
ToHsiTHE 0 KHCJOTAX H COMISAX
2.3. | KosinyecTBeHHbIE OTHOILIEHUS] B XHMHH 4 0 2 Poccuiickast aneKTpoHHas KON
2.4. | Bona. PactBopsl. [TousiTie 06 ocHOBaHHMSIX 5 1 1 Poccuiickas 3eKTpOHHAs IIKOIA
2.5. | OcHOBHbIE KJIACCHI HEOPTAHMYECKHX 11 1 3 Poccwuiickast 3MeKTpOHHAs MKONA
coeAMHeHMI
Hroro o pazaeny 30
Paznen 3. Ilepmoanyeckuii 3axon u Ileproguyeckas cucreMa XuMHyecKux d1ementos JI. . Menneneesa.
Ctpoenne aToM0B. XUMHYecKast CBA3b. OKHCIHTENIbHO-BOCCTAHOBHTEIbHbIE PeAKIHT
3.1. | Hepnoanvecknii 3akoH u [lepuognyeckas cucrema xummudecknx 31ementos /1. . Menaeneesa. Ctpoenne 7 1 2 Poccuiickas a5eKTpoHHas IIKOJIa
aToma
3.2. | Xumuyeckasi cBsi3b. OKHCINTENBHO-BOCCTAHOBHTEIbHbIE PEAKIHH 8 2 2 Poccwuiickas sneKTpoHHAs MKONa
Hroro o pasneny: 15
PesepBHoe BpeMst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7 17
9 KJIACC
Ne | HaumenoBaHue pa3/iesioB H TeM IPOrpaMMBbI KosndecTBo 9acos DyeKTpoHHbIe (LHPOBLIE) 00pa3oBaTeJbHbIE PeCypChl
n/m
BCEro | KOHTPOJIbHbIE Paf0Tbl | MPAKTHYECKHE PadoThI
Pa3pnen 1. BemecTBo 1 XHMHYeCKHE PeaKIHH
1.1. | IloBTOpeHue 1 yriayG/1eHHe 3HAHUI OCHOBHBIX Pa3lesoB Kypca 8 kiacca 5 0 2 Poccuiickas 37eKTpOHHAsI KO
1.2. | OcHOBHbBIE 3aKOHOMEPHOCTH XHMHYECKHX peaKuuii 4 0 1 Poccuiickas snexTpoHHas MKOIA




1.3. | DuekTposmTHYecKast AMCccOnHANs. XHMHYECKHE PeaKIHH B PACTBOPax 8 2 Poccuiickast 31eKTpOHHAs KO

Uroro no pazaeny 17

Pa3nen 2. Hemerasuibl M HX COeTHHEHHSsI

2.1. | Obwmast xapaKTepucTHKa XHMHU4ecKuX dj1eMeHTOB VIIA-rpynnst. ['anorenst 4 1 Poccuiickas 31eKTpoHHas KO

2.2. | Obwmast xapaKTepuCTHKA XUMHYecKuX 1eMeHTOB VIA-rpynnsl. Cepa u eé coequHeHus 5 0 Poccuiickas 31eKTpoHHasI KO

2.3. | O0wmas XxapaKTepuCTHKA XHMUYECKHUX 3JIeMeHTOB VA-Tpynmnbl. A30T, (hocop U HX coeMHEHHsI 7 1 Poccuiickas 2nekTpoHHas ILIKOIA

2.4. | Obwast xapaKTepUCTHKA XHMUYECKHX J1eMeHTOB |V A-rpynmsi. 8 2 Poccuiickas 31eKTpoHHasI KO
Yraepoa v KpeMHUIA M HX COeAMHEHUsT

HWroro no pazaeny 24

Pa3gen 3. MeTa/iibl M MX COCIMHCHHS

3.1. | O0mue cBoiicTBa MeTAIIOB 4 1 Poccuiickas d1eKTpOHHAS KO

3.2. | Baxkneiimme MeTaJIbI M HX COeIHHEHUST 16 2 Poccuiickast aneKTpoHHas LIKOIa

Hroro no paszeny: 20

Paznen 4. Xumus 1 okpy:Kaomas cpeaa

4.1. | BemecTBa H MaTepHAJIbI B KU3HH YeI0BeKa 3 0 Poccuiickast IeKTpOHHAS IIKOJIa

Hroro o pazaeny: 3

PesepBHoe BpeMst 4

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

8 KUIIACC

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBo« IpocBeieHne;

Beenure cBoil BapuaHr:

9 KUIIACC

Xumus. 9 knacce/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBo«l IpocBeieHrne;

Beeaute cBOM BapuaHT:

METOANUYECKHUE MATEPHAJIBI U1 YUUTEJIA

8 KVIACC

9 KJIACC

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
8 KUIIACC

Poccuiickas anexkTpoHHas mKoia

9 KUIIACC

Poccuiickas anexkTpoHHas mKoia



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
YYEBHOE OBOPYJOBAHMUE
OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA IPAKTUHYECKUX PABOT






