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PabGouasi nporpaMmmMa y4eOHOro npeamera
«XuMHD
(8-9 kimaccnr)

OO6s13aTenbHast YacTh y4eOHOTO IJI1aHa.
[IpenmeTHas 001acTh: EcTeCTBEHHO-HAYUHBIC TIPEMETHI.



IHHOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma o xumuw it 00ydaromuxcs 8-9 Ki1accoB cocTaBieHa Ha OCHOBe TpeboBaHmid K
pe3ysbpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npeacTaBieHHbIX B DeepanibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOIIEro
o0pa3oBaHus, ¢ yIETOM paclpee€HHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs M 3JIEMEHTOB COJICPKAHMU,
MPEJCTABICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE 10 XHMHH, a TaKXKe Ha ocHOBe [IpumepHOii mporpamMmbl
BOCIUTaHUS 00yUJaromuXCcs MPH MOJyYSHUH OCHOBHOTO 00111ero oopaszoBanus u ¢ yuérom Konnenmmm
MperojaBaHus yaeOHOTO mpeaMeTa « XUMHEs» B 00pa30BaTeIbHBIX opraHu3anusx Poccuiickoii
®denepanny, peain3yronX OCHOBHbIE 00111e00pa3oBareabHble Mporpammsl (yTB. Pemennem Komternu
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUSD»

Bknan yueOHoro npenMera « XUMHUsA» B JOCTHXKEHHE 1eJIel OCHOBHOTO 0011ero 00pa3oBaHus 00yCIOBIIEH
BO MHOTOM 3Ha4eHUEM XUMHUYECKOI HAYyKH B IIO3HAHWH 3aKOHOB IIPHUPOJbI, B PA3BUTHU ITPOU3BOAUTCIBHBIX
CHJI 001IIeCTBa M CO3JJaHUH HOBOI 0a3bl MaTepUaIbHOM KYIbTYPBHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK PacIpoCTpaHuiIa CBOE BIMSHUE Ha BCE 00JIaCTH
YeJI0BEYECKOTrO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUIEHHUE MUPA, CTaJla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0IIECTBA: 3HAHNE XUMUU CIIY’)KUT OCHOBOH /115t
(hopMHUpOBaHMSI MUPOBO33PEHHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTeprUaIbHOM €MHCTBE MUPA; BAXKHYIO
poJIb UrparoT GopMUpyeMbIe XUMHEH MPeACTaBICHUS O B3aUMOIIPEBPALIEHHUSIX SHEPTHUH U 00 IBOJIIOLIUU
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha peleHue riIo0albHbIX TPOoOIeM YCTOMUNBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, JHEPTETUICCKOH, MUIIEBOU U SKOJOTHIECKON OE30TIaCHOCTH, TPoOIeM
3/IpaBOOXpaHEHUSI.

B YCIOBHUAX BO3paCTarOMICro 3SHAYCHU XUMHUH B JKU3HU O6I.H€CTBa CYIIECTBEHHO ITOBBICHUIIACH POJIb
XHUMHNYCCKOTI'O O6pa3OBaHI/I$I. B mmane conyaan3any OHO ABJIICTCA OJHUM U3 YCJ'IOBI/Iﬁ (bOpMI/IpOBaHI/ISI
HUHTCJUICKTA JIMYHOCTHU U TAPMOHHUYIHOT'O eé pa3sBUTHA.

COBpeMCHHOMy YCJIOBCKY XUMHUYCCKUC 3HAHUS H606X0,Z[I/IMLI JJIA HpI/IO6peTCHI/IH O6H_I€Ky.]'IbTypHOFO
YPOBH:, IMO3BOJIAOMICTO YBEPCHHO TPYAUTHCA B COLIUYME U OTBCTCTBCHHO Y4aCTBOBATH B MHOFOO6paSHOI>'I
KHU3HHU O6I_HCCTB8., AJIs1 OCO3HAHUA Ba)KHOCTU PAa3yMHOI'0O OTHOIICHUSA K CBOEMY 3JOPOBBIO U 3JOPOBBIO
APYTUXx, K OKPY)KaIOLHCﬁ HpHpOZ[HOﬁ cpeac, 1A rpaMOTHOT'O ITIOBEACHU A ITPH UCIIOJIb30BAHHNH PA3JIMIHBIX
MaTCprajioB U XUMHUYCCKUX BCIICCTB B MOBCEHECBHOM JKHU3HU.

Xummnueckoe 00pa3oBaHUe B OCHOBHOM IIIKOJIE SIBJISIETCSt 0a30BBIM MO OTHOILIEHHIO K CUCTEME OOIIero
XUMUYecKoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealiu3yeT MpHUcyline oOmeMy
XHMUYECKOMY 00pa30BaHUIO KIIOUEBbIE IEHHOCTH, KOTOPbIE OTPa)KaIOT roCy1apCTBEHHbIE, OOLIECTBEHHbIE U
MH/IMBUyaJIbHBIE MOTPEOHOCTH. DTUM OINpeaeNsieTcs CyIHOCTh 001l cTpaTernu o0ydyeHusi, BOCIUTAHUS U
pa3BUTHS 00yUarOIIUXCS CPEACTBAMU YUEOHOTO MpeaMeTa « X UMUS».

W3zyuenne npeamera: 1) cnocoOCTBYeT peaan3aliii BO3MOXKHOCTEH Uil caMOpa3BUTHS M POPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHAIBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBIIIUIEHUS] ¥ TBOPYECKUX CITIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIbHOM yueOHOM
NeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPO(PECCUOHATILHOM IeATENFHOCTH; 3) 3HAKOMUT CO CHEIU(PHUKON HAYYHOTO MBILIUICHUS,

3aKJIaZIbIBACT OCHOBBLI LCJIOCTHOTO B3TJId[a HAa CAUHCTBO IIPUPOJALI U YCIIOBCKA, ABJIACTCA OTBCTCTBCHHBIM



3TarnoM B (GOPMUPOBAHIH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH MOAPOCTKOB; 4) CrIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IPUPOAC, K UCIIOBCKY,
BHOCHUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHHE IIKOJIbHUKOB.

Ha3zBanusbie HarpaBiieHUs B 00y4eHHH XUMUU 00€CTIEUUBAIOTCS CIIEUU(DUKOI colepKaHus TpeIMeTa,
KOTOpBIfI ABJICTCA NCAArOrn4CCKu aJali TUPOBAHHBIM OTPAKCHUEM 6330B0ﬁ HAayKU XMMHWHU Ha OHpeI[eHéHHOM
arane e€ pa3BUTHSL

Kypc xumMum 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOEHHE 00Y4aIOIIMMUCA OCHOB HEOPraHUUECKOM
XMMUU ¥ HEKOTOPBIX TIOHATHH 1 CBeIEHHH 00 OTIETBHBIX 00BEKTaX OPTaHNYECKON XUMUH.

CrpykTypa coaep:kaHus rnpeamera copMHUpOBaHa HA OCHOBE CUCTEMHOTO IOAX0/A K €r0 U3y4EHHIO.
ConepmaHI/Ie CKJIabIBACTCA U3 CUCTEMbI MTOHATHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBE U CUCTEMBI TTOHATHH
0 XUMHYECKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIUITY [1OCIIEI0BATENIEHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoaudeckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YIYCHHA O CTPOCHUU aTOMa U XUMHYECKOH CBA31, HpeI[CTaBJ'IeHI/Iﬁ 00
JIEKTPOIUTUYECKON TUCCOLUALIMY BEIIECTB B pacTBOPax. TeopeTndeckue 3HaHUs pacCMaTPUBAIOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpyTrOMY, BBITIOJIHSS (YHKIIMHM OOBSCHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTHYECKOI'0 IPUMCHCHHA U MMOJTYYCHUA N3ydaCMbIX BCIICCTB.

Takas opranusanus cogepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOW COCTaBIIAIONIEN
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOMN Npupoisl. Tem caMbIM 0oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMMXCsl IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJ]aM TO3HaHUS B
Hayke. BaxHO Takke 3aMEeTHTb, YTO OCBOEHHE COACPKAHUs Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronmi Mup», «buosorus. 5S—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

HEJIX U3YYEHUSA YYEBHOI'O IPEAMETA «XUMMWS»

K HampaBienuio nepBoCcTerneHHOM 3HAUMMOCTH MPH peann3aiii 00pa30BaTeNbHbIX QYHKIUI
npeaMeTa«XuMHUs» TPAAUIIMOHHO OTHOCAT (GOpMHUPOBAHHUE 3HAHUNM OCHOB XUMHUYECKOI HayKH Kak 00J1acTi
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIbHOCTH YeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJI0KEHUIA, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKy, 3HAHUH O HayYHBIX METOJaX U3yYCHHs BEIIECTB U
XMUMHUYECKUX PEaKlUi, a TaKkke B (GOPMHUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJCHUEM U MIPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBUJI 0€30MaCHOTO OOPAIEHUS C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsiny ¢ aTum 1ienm n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI € YYETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HANIPABJICHHOCTh OOYyYeHUs Ha pa3BUTHE U CaMOPa3BUTHE JINYHOCTH, (popMupoBaHue eé
MHTeJUIeKTa U 0011ell KynbTypbl. OOydeHne yMEHHUIO YUUThCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEIMETOB.

B cBs3u ¢ atuM IIpU U3Yy4YCHUU NTPCIAMETA B OCHOBHOMH IIIKOJIE JOMUHUPYIOIICC 3HAYCHHUC npnoGpenI/I TaKHue
Sk, Kak:

— (OpMHUPOBAHNE UHTEIIEKTYAIbHO PAa3BUTON JINUYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSATEILHOMY IIPUHATHUIO PEIICHUH, CIOCOOHOM aaanTHPOBAaThCs K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKU3HU;



i HaHpaBJIeHHOCTB O6y‘-IeHI/I$I Ha CUCTCMATHUYCCKOC HpI/I06IJ_[eHI/I€ yan_[I/IXCSI K CaMOCTOHTeHLHOﬁ
HO3HaBaTeJ’IbHOfI JACATCIIbHOCTH, Hay‘-IHBIM METOJaM IIO3HAaHUA, q)OpMI/IpyIOH_II/IM MOTHUBaIIUuO U paSBI/ITI/Ie
CIIOCOOHOCTEH K XMMUU;

— obecrieyeHne yCcIoBUH, CIOCOOCTBYIONIUX MPUOOPETCHUIO 00YJIAFOIIUMHUCS OTIBITA Pa3HOOOPa3HOMA
ACATCIBHOCTH, IIO3HAHUA U CaMOIIO3HAaHUA, KIIFOUCBBIX HABBIKOB (KJHO'—ICBBIX KOMHGTGHHHﬁ), UMCHOIIUX
YHUBCPCAJIbHOC 3HAYCHUC JIA Pa3JIMYHBIX BUJOB ACATCIbHOCTHU,

— (dopmupoBaHue yMEHHI OOBSCHATH U OLICHUBATH SBJICHHS OKPYXXAIOIIETO MUPa HAa OCHOBAaHHUH
3HAHUM U OIbITA, OJYYECHHBIX [IPU U3YYCHUU XUMHUH;

— ¢opMupoBaHUe y 00yUJaAIONTUXCS TYMAHUCTHUYECKUX OTHOIICHUM, TOHUMAaHUSI IICHHOCTH
XUMUYECKUX 3HAHUU 17151 BBIPAOOTKM SKOJOTUUECKHU 11€71eCO00Pa3HOT0 MOBECHUS B OBITY U TPYIOBOM
NESITETFHOCTH B IEJISIX COXPAHEHHUS CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIMU K 00yUEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUS 00IIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HaIpaBJIEHHOCTH JaJbHEUIEro 00y4IeHHUS.

MECTO YYEBHOI'O ITPEIMETA «XUMMUS» B YHEBHOM IIJIAHE

B cucreme o6miero o6pazoBanus «XUMHUsD MpU3HAHA 00A3aTENbHBIM YYEOHBIM IPEIMETOM, KOTOPBIN
BXOJMT B COCTaB MpeaMEeTHOH 00nacTu «EcTecTBEHHO-Hay4HbIE TPEIMETHI.

VY4eOHbIM IJIaHOM Ha €€ u3ydeHue oTBe/ieHO 136 yueOHBIX yacoB — 1O 2 4. B HeJenio B 8 1 9 kimaccax
COOTBETCTBEHHO.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyecKkue CBOWCTBA BEIIECTB.
ArperaTHoe COCTOsHHEC BCUICCTB. HOH)ITI/IG 0 METOdaX ITO3HAHUA B XUMHUH. XUMHUd B CHUCTEMC HayK. qI/ICTBIG
BemiecTBa U cMecu. CrocoObl pa3ziesieHus: CMece.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 371eMEHTHI. CHUMBOJIBI XUMUYECKHUX AJIEMEHTOB. [IpocThie U cloXKHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuaeckas popmyra. BaleHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH MMOCTOSIHCTBA COCTAaBa
BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOcHUTEIbHAsI MOJIEKYJIsIpHas Macca. MaccoBast JoJst
XMUMHMUYECKOTO AJIEMEHTA B COCMHEHHH.

du3nuecKue U XMMUIECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXPAHEHUsI MacChI
BellecTB. XUMUYecKre ypaBHeHus. Kitaccuukanus XuMUIeCKAX Peaknuii (COeAMHEHMS, Pa3lIOKEHHS,
3aMeleHus, oOMeHa).

XUMHUYECKUH KCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY0M, ¢ MpaBUiiaMu paboThl B 1TabOpaTopuu u
npuéMamMu 00paleHus ¢ JJadopaTopHBIM 000PYIOBaHUEM; U3YUCHUE H OTIMCaHUE (PH3HMUECKUX CBOWCTB
00pa3110B HEOPraHUYECKHX BEIIeCTB; HaOmoieHne pu3nueckux (IIaBlIeHne BOCKA, TassHUE JIb/la, PACTUPAaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) M XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aUMOJIEHCTBHE MeJla C KUCJIOTON) sIBJICHU, HAOII0eHUE 1 ONMCaHUe TPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiuii (pa3ioKeHre caxapa, B3auMOJACHCTBIE CEPHON KUCIIOTHI C XJIOPUAOM Oapws,
pasnokenue ruapokcuaa meau(ll) npu HarpeBanum, B3anMoaeiicTBre kese3a ¢ pactBopoMm cou meau(ll));
M3y4deHue croco0oB pasieieHust cMecel (C MoMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHITIAPUBAHUE,
TUCTUIUTSIIMS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKY MTOBAPEHHOM COJIM; HAOIOIEHUE U OMTUCAHKE
Pe3yNbTaTOB MPOBEACHUS ONBITA, HILTIOCTPUPYIOLIEr0 3aKOH COXPAHEHHUsI MACChl; CO3JJaHue MOJeNei
MOJIEKYJI (ITapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciaopon — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/1a B IIpHUpoie, (U3NYECKUe U XUMUYeCcKHe cBOMCTBA (peakiuu ropenus). Oxcuapl. [lpumenenue
kucnopoaa. CriocoObl MOTydeHUs! KUCIOPO/ia B JIaOOpaTOPUH U MIPOMBIIITICHHOCTH. KpyroBopoT kucinoposa B
npupojae. O30H — aIoTpoIHas MOIU(BUKALIKUA KHCIOPO/a.

TemnoBoit acbcbeKT XUMHWYECKOH pcaKknun, TCPMOXUMHUYICCKHUEC YPABHCHU A, 9K30- U SHAOTCPMUYICCKHUC
PCaKIuu. Tomnugo: yYroJjib 1 MCTAH. 3arpﬂ3HeHHe BO3yXa, YCUJICHUC TTApHHUKOBOI'O 3(1)(1)€KT3, pa3spymieHue
O30HOBOTO CJ104.

Bopopoa — snemeHT 1 npocToe BemecTBo. HaxoxaeHue Bogopoaa B pupoae, GU3NUecKue U XUMHYECKue
CBOICTBA, MPUMEHEHHE, CIIOCOObI NoTyueHus. KuciaoTsl u conu.

KomnuectBo BemectBa. Mosb. MonsipHast Macca. 3akoH ABorapo. MossipHslil 00bEM ra3oB. Pacuérsl o
XUMUYECKUM YPABHEHHUSM.

®dusnueckue cBocTBa BoAbL. Bona kak pactBoputeins. PacTtBopbl. HachllieHHBIE 1 HEHACBIIICHHBIE
pacTBOpbl. PacTBOpUMOCTB BelecTB B Boje.MaccoBas f0J1s BelecTBa B pacTBOpe. XUMUYECKHUE CBOKUCTBA
BoJbl. OcHOBaHUA. PoJib pacTBOPOB B IPUPOJE U B )KU3HM UesloBeKa. KpyroBopoT BobI B IPUPOJIE.
3arpsi3HeHHe NpUpoIHBIX BoA. OXpaHa U OUYNCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heoprannueckux coeaunenuid. Oxcuapl. Kimaccudukanust okcuaoB: colieoOpasyronue
(0CHOBHBIE, KUCIOTHBIC, aM(pOTEepHBIC) U HecosieoOpa3yromue. HomeHknatypa okCuaoB (MeXIyHapoaHas U
TpuBUaNbHAsA). DU3NUYECKHE U XUMUYECKHUE CBOMCTBAa OKCHAOB. [lomydeHne okcuaoB.

OcnoBanus. Knaccugukarus ocHOBaHU: HIENOYM U HEPACTBOPHMbIe OCHOBaHMs. HomMeHkaTypa



OCHOBaHUH (MeXIyHapoHasl U TpuBuanbHast). Ousnueckrue 1 XUMUUYECKUE CBOMCTBA OCHOBAHUH.
[Tosmyuenne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. HomeHnknarypa KucioT (MeXIyHapo1Hasi U TPUBUAIBHAS ).
DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHocTH MetasuioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Homenkmnatypa cosiei (MexayHapoiHas U TpuBHANIbHAS ). PU3MUECKHE U XUMUUYECKHE CBOMCTBA
conei. [lonyuenue comnen.

I'enernueckas cBs3b MEXKAY KIacCaMU HEOPTraHUYECKUX COEAUHEHUN.

XUMHUYECKUH KCIIEPUMEHT: KaUECTBEHHOE OIPE/IEIICHUE COAECPKaHNs KHCIOpO/ia B BO3yX€; IOIy4ECHHE,
coOupaHue, paclo3HABAHUE U U3YYCHHUE CBOMCTB KUCIIOPO/1a; HAOIIOICHUE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIIOBHSI BOSHUKHOBEHUSI U MPEKpaIeHusi TopeHus (1oxkapa); o3HaKOMJIeHHE ¢ o0pa3iamMmu
OKCHJIOB U ONMCAaHUE UX CBOMCTB; MOIy4YeHue, COOMpaHne, paclio3HaBaHUE U U3Y4YE€HHE CBOMCTB BOJIOPO/Ia
(ropenue); B3auMoaericTBre Bogopoaa ¢ okcuaoM mean(ll) (Bo3MokHO HCTIonb30BaHNE BUIEOMATEPHAIIOB);
HabJ0/IeHNe 00pa3IoB BELECTB KOJINYECTBOM | MOJIb; HCCIIeI0BaHUE OCOOEHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3JINYHOM PACTBOPUMOCTHIO; MPUTOTOBIEHHE PACTBOPOB C ONMPENEIEHHON MAaCCOBOM IO
PacTBOPEHHOTO BEILIECTBA; B3aMMOICHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbI[eM) (BO3ZMOXKHO
HCI0JIb30BaHNE BUIEOMATEPHAIIOB); ONPEENIEHNE PAaCTBOPOB KUCIIOT U IIENI0Uel C MOMOIIBI0 HHIUKATOPOB;
UccleI0OBaHUE 00pa3lioB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMIOCHIE U3MEHEHHS OKPacKu
WHMKAaTOPOB B pacTBOPAxX KUCIOT U HIesoueit; uzyuenue Bzaumoaenicteus okcuaa meau(ll) ¢ pacrsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIUI HEUTpaIu3aluu; NoJIydeHNe HEPAaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METaJlla APYIMM U3 PACTBOPA COJIU; PEIIEHUE SKCIIEPUMEHTANIBHBIX 33aa4 110
TeMe«BakHelIue Ki1acchl HEOPTaHUYECKUX COCTUHEHUIN.

Iepuonuyeckuii 3axoH u [lepnoanyeckas cucrema xuMudeckux 3jaemMenToB /. U. MenaeseeBa.
Crpoenue aToMoB. XUMHYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[TepBbie MOTBITKHM KIaCCU(UKAIIMN XUMHUYECKUX 71eMeHTOB. [IoHATHE O Tpynmnax cXOAHBIX 3JIEMEHTOB
(1IeI0YHBIC U MICIIOYHO3EMETBHBIC METAJIIBI, TAIOTCHBI, MHEPTHBIC T'a3bl). DJIEMEHTHI, KOTOPbIe 00pa3yIoT
amdoTepHbIC OKCHJIBI U THIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucrteMa xumuueckux anemenToB J[. 1. Menaeneesa.
KopoTkonepuonnas u jyimaHONIEproAHas GopMbl [leproanueckoi cCHCTeMbl XUMHYECKUX A1eMeHTOB /1.
N. Menpneneesa. [leproasl u rpynmbl. @u3znyeckuid cMbICT NOPSAIKOBOIO HOMEpa, HOMEPOB IIEpUoaa U
TPYIIIBI 3JIEMEHTA.

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI04eK
aToMOB nepBhIX 20 xumuyeckux 3neMeHToB [lepuoanueckoit cuctemsl [[. . MenaeneeBa. XapakTepucTruka
XUMHUYECKOT0 3JIEMEHTA M0 ero noJjioxenuto B [lepuonuueckon cucreme /1. . Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUS paJinyCa aTOMOB XUMHUYCCKUX DJICMCHTOB, MCTAJINIMUCCKUX U
HEMETAIUIMYECKUX CBOMCTB 110 rpyimnaMm U rnepruoaam. 3HadeHue HepI/IOHI/I‘IeCKOFO 3aKOHa " Hepnonnqecxoﬁ
CUCTCMbI XUMHNYCCKHUX JJICMCHTOB [UIA PA3BUTHA HAYKH U ITPAKTHUKHU. I[ H. MenneneeB — y‘IéHHﬁ u
TpaXIaHUH.

Xumunueckas cBs3b. KoBajieHTHas (HOHfipHaﬂ n Hel'IOJ'IHpHaH) CBA3b. 3J'IeKTp00TpI/ILIaTeJ'IBHOCTB
XHMHUYECKHX AJIEMEHTOB. MIoHHAs CBS3b.

Crenens okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTCIBHEIC pCaKknuu. HpOI_ICCCBI OKHCIICHUA U
BoccTaHOBIIeHUSA. OKHCINTEIIH U BOCCTAHOBUTEIIH.

XUMUYECKUH KCTIEPUMEHT: U3ydeHUe 00pa3IoB BEIIECTB METAJUIOB U HEMETAJIIOB; B3aMMOICHCTBHE
TUAPOKCHUIA LIMHKA C PACTBOPAaMU KHCIIOT U LIEJI0YEH; IPOBEIECHUE ONBITOB, WILIFOCTPUPYIOIINX
IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN (TOPEHNE, PEAKIIMH Pa3JI0KEHUS, COEAUHEHNU).

MexnpeaMerHblie CBA3U



Peanu3zanus MeXnpeaMETHBIX CBA3EH IPU U3yYEHUN XUMUU B 8 KJIACCE OCYLIECTBIISIETCS YeEPE3
MCIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX TOHSATHIA, TAK U TIOHSATHH, SBISIOIIUXCS CHCTEMHBIMU JUTS
OTJIEbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: HAyYHBIN (DAaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CHHTE3,
KIIacCU(pUKaIUs, TEPUOUIHOCTD, HAOIIOICHHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJICIT,
SIBJICHUE.

du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIIbI, PAJIMOAKTUBHOCT,
MOJIEKYJIa, AIEKTPUUECKHI 3apsifl, BEIIECTBO, T€JI0, 00bEM, arperaTHOe COCTOSIHUE BEIeCTBa, ras,
(du3HUYecKre BEIMYMHBI, SIUHUIIBI H3MEPEHHS, KOCMOC, TUTAHETHI, 3837161, CoJHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE OPO/IbI, OJIE3HbIE UCKOMIAEMbI€, TOILIIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKas pe€aKkuus

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumuueckux anemeHToB 1. . MenneneeBa. CtpoeHue
aTOMOB. BaKOHOMepHOCTI/I B N3MEHEHNH CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TpéX MeprUoa0B, Kaius,
KaJpusa U UX COC}II/IHeHI/Iﬁ B COOTBETCTBUHU C IIOJIOKCHUEM DJICMEHTOB B HepHOJIquCKOﬁ CHUCTEME U
CTPOCHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMHUECKON CBSI3U. THUIBI KPUCTATUTMYECKUX PEIIETOK, 3aBUCUMOCTD CBOMCTB
BEIIECTBA OT TUIMA KPUCTATUIMYECKON PEIIETKU U BUJIa XUMHUECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEKIYHAPOIHAS U TPUBHUAIIbHAS).
XHUMHUYECKUE CBOMCTBA BEMIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCTMHEHUH,
T€HETHYECKas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKuX peakiuii Mo pa3audHbIM ITPU3HAKaM (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEIIECTB, 0 TeIIOBOMY 3((DEKTY, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMHUUYECKHUX DJICMEHTOB,
10 0OpaTUMOCTH, 110 YYACTHIO KaTaIM3aTopa). DK30- U SHIOTEPMHUIECCKUE PEAKIIUN, TEPMOXUMUUYECKUE
YpaBHECHHUS.

Ilonatue o CKOPOCTH XUMHYSCKOM pEaKkuu. ITonsatue 00 O6paTI/IMI>IX u HCO6paTI/IMBIX XUMHUYCCKUX
pCaKIuix. ITonsaTHe 0 TOMOTEHHBIX U T'CTCPOTICHHBIX PCAKIIMAX. ITonsaTHe 0 XUMHUYECKOM PpaBHOBCCHH.
CDaKTOpLI, BJIMAIOIIHUEC HA CKOPOCTH XUMHYECKOH PC€aKIUH U IOJOKCHUEC XUMHUYCCKOI'O PaBHOBCCH .

OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHEIC pCaKuuu, SHCKTpOHHHﬁ 0ajJaHC OKMCIUTEIbHO-BOCCTAHOBUTEILHOM
PCaKIuu. Cocrasiienne ypaBHeHI/Iﬁ OKHUCIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C UCIIOJB30BaHUECM MECTOAA
QJICKTPOHHOI'O OanaHca.

TeOpI/IH BHCKTPOHHTHHCCKOﬁ JAUCCOoranu. 9J'IeKTp0J'II/ITLI " HC- DJICKTPOJINTHI. KaTI/IOHBI, AHHOHEI.
MexaHu3M JUCCOLMALMU BEIIECTB C Pa3IMIHBIMU BUAAMHA XUMHUYECKOH cBs3u. CTEIeHb JUCCOIIHMAIIH.
CunbHEBIC U c1a0bIe SJICKTPOJINTHI.

Peakuunu noHHOTO oOMeHa. YcloBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06MeHa, IIOJIHBIC 1 COKpaH_[éHHLIe

HOHHBIC YPABHCHUS peaKuHﬁ. CBoiicTBa KHUCJIOT, OCHOBAHHUI U COJIEH B CBETE Hpe)ICTaBJ'IeHI/Iﬁ 00
BHCKTpOHHTHQCCKOﬁ JUCCOoMaIlIu. KauectBeHnbie PCaKu Ha UOHEI. Ilonsarue o ruapoJIn3¢C coJleii.

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMU KPUCTAIUIMYECKUX PEIIETOK HEOPTraHUUECKUX
BEIIECTB — METAJNIOB U HEMETAIJIOB (TpaduTa 1 anMasa), CI0KHBIX BEIECTB (XJIOpUa HATpus);
HCCIIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIuy OT BO3JACUCTBUS Pa3IMUHBIX (DaKTOPOB;
HCCIIEIOBAHUE IIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IPOLIECCA TUCCOLMALINN KUCIIOT, IEI0YeH U colen
(BO3MOYKHO HCII0JIB30BAHUE BUJIEOMATEPHUAIIOB); IPOBEAECHUE OIBITOB, WILIFOCTPUPYIOLINX IPU3HAKU
MPOTEKaHMsI peakluii HOHHOTO 0OMeHa (0Opa3oBaHUeE 0Ca/IKa, BbIICIEHUE ra3a, 00pa3oBaHue BOJbI); OTIBITOB,



WJUTFOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKuid (TOpeHre, peakiuu pa3aoKeHus,
COCIMHEHMS); paclio3HaBaHWE HEOPraHWUYECKUX BEUIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIINI Ha HOHBI;
pELIECHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4.

HeMeTanasl M MX cOeTUHEHUS

OOm1ast xapakTepuCcTUKa rasoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE CTETIEHH OKUCIICHUSL.
Ctpoenre u Gpu3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoT€HOB. XMMHUYECKHE CBOMCTBA HA ITPUMEpPE
XJ10pa (B3aMMOJICHCTBHUE C METaJUIaMH, HEMETaJIaMH, IesodaMu). XopoBoaopoa. ComsiHas KHCI0Ta,
XUMHUYECKHE CBOWCTBA, MOydeHUe, IpuMeHeHne. JleficTBHe XJI0pa 1 XJI0POBOJOPOIa Ha OPraHU3M
yenoBeKka. Baxxueimme XJIOPpUIAbI U UX HAXOXKICHUC B IIPUPOJILC.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCIICHUSI.

Crtpoenue u pu3HUecKre CBONCTBA MMPOCTHIX BEIIECTB — KUCIOPOJIa U CEPhI. AJTOTPOIHBIE MOIU(PUKAIINH
KHCJIOPOJIa U Cepbl. XUMHUUECKHE CBOMCTBA cepbl. CepoBOIOPO/I, CTpOEHUE, (PU3UIECKUE U XUMHUECKIE
cBoricTBa. OKCHJIBI CEPhI KaK MPEACTABUTENH KUCIOTHBIX OKCHI0B. CepHast KUCIOTa, GU3HIECKUE U
XUMUYECKHE CBOMCTBA (0OIIHE KaK MPEACTaBUTENS Kilacca KUCIIOT U crienuduaeckre). XuMUIECKHe
peaKIu, JIXKaIIe B OCHOBE MPOMBINIJIEHHOTO Crioco0a moryueHus cepHoit kucioTel. [Ipumenenue. Conu
CEPHOM KUCJIOTHI, KAUeCTBEHHAs peakiusl Ha cynbdaT-uoH. HaxoxaeHue cepbl v €€ COeTUHEHUN B IPUPO/IE.

XUMHUYECKOe 3arpsi3HEHUE OKPYXKAIOUIEH cpeibl COETMHEHUSIMU CephI (KUCIOTHBIE JI05K/IU, 3arps3HEHNE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUSI.

OOmast xapakTepucTrKa 351eMeHTOB V A-rpymibl. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTETICHU
OKHCIICHHSL.

A30T, pacripocTpaHeHue B IpUpoie, pu3ruecKkre 1 XuMUIecKue cBoicTBa. KpyroBopoT a3oTa B mpupo/ie.
AMmMHaK, ero GU3NYECKrue U XUMUYECKHE CBOMCTBA, MOJTydeHHe U puMeHeHue. Con aMMOHMS, UX
¢bu3nveckne 1 XUMHYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakiiysi Ha HOHBl aMMOHUS. A30THast
KHCJIOTA, e€ MmoyydyeHne, GU3NIeCKue M XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEJICTABUTENS KJIacca KHCIIOT U
cnenupuyeckue). Micnoap30BaHNEe HUTPATOB U COJICH aMMOHUS B KQUECTBE MUHEPAIBHBIX YI0OPCHHIA.

XHUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl COeTMHEHUSIMH a30Ta (KUCIOTHBIC JIOXK/IHU, 3arpsi3HEHUE
BO3/IyXa, IOYBBI H BOJIOEMOB).

docdop, amutorponHbie Moaudukanuu Gochopa, puznueckne u XuMudeckue cBocTra. OKcuI
docdopa(V) u bochopHas kucnora, pusnveckre 1 XMMUYECKUE CBOMCTBA, ofyyeHue. Mcnonbp3oBanue
¢docdaToB B kKaueCcTBE MUHEPATbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 3meMeHToB |V A-rpynmnel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIEe CTEIICHH
OKHCIICHHSI.

Yrnepon, amuoTponHbie MoAU(UKALIMK, PacIPOCTPAaHEHUE B IPUPOIC, (PU3NUYECKUE U XUMUYECKHE
cBoiicTBa. Aacopbuus. Kpyrosopot yriaepoaa B mpupojae. OKCupl yriiepoia, X Gu3niecKkue 1 XuMUIeCKHe
CBOCTBa, IEIICTBUE HA KUBBIC OPTaHU3MBI, IOMydEeHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUEe MTPOOIEeMBI,
cBsi3aHHBIE ¢ OkcuaoM yriepoaa(lV); runoresa rio6anbHOTO NOTEIUICHNS KIIMMaTa; MapHUKOBBIN 3 (heKT.
VYronpHas KUCIOTa U €€ CONU, UX PU3NYECKUE U XUMHUECKHEe CBOICTBA, MOyuYeHUE U PUMEHEHHE.
KauecTtBeHHas peakius Ha kapOoHAT-HOHBL. Vcnons3oBaHne KapOOHATOB B OBITY, MEAHUIIMHE,
MIPOMBIIIIJIEHHOCTH M CETbCKOM XO35HCTBE.

[TepBoHauanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUIX yriepoaa (MeTaH, ITaH,
9THIIEH, alleTHJICH, 3TaHOJI, TINIIEPUH, YKCyCHas KUcioTa). X cocTaB u xumuieckoe ctpoenue. [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUPaX, OeNKkax, YrieBoJax — U UX POJIH B KU3HU YEIIOBEKA.
MarepuanbHO€ €JMHCTBO OPTraHUYECKUX U HEOPTaHUUYECKUX COSTUHECHUH.

Kpemuuii, ero ¢usndeckne 1 XUMHUECKUE CBOMCTBA, MoNydeHre U puMeHeHue. CoeTMHEHHs] KPEeMHUS B
npupojae. O6mue npencrasienus 06 okcuae kpemuus(1V) u kpemauneBoit kucnore. CUIHKATHI, UX



HCIIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIICHHOCTU. BaxkHeliine CTpouTeabHbIe MaTepHUAIIbl: KEpaMUKa,
CTEKJIO, IIEeMEHT, OeTOH, jkene300eToH. [IpobiieMbl 6€30TIacCHOTO MCTIOIE30BaHMUS CTPOUTEILHBIX MAaTEPHAIIOB
B IIOBCEIHEBHOU KU3HMU.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI,
MIPOBEICHUE KAUECTBEHHBIX PEaKIUil Ha XJIOPHU/I-UOHBI U HAOJIIOJJCHUE TPU3HAKOB X MPOTEKAHUS; OIBITHI,
oTpakaroye GU3NIeCKue 1 XMMUYECKHE CBOMCTBA TAJIOT€HOB U MX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHNE
BHJIEOMATEPHUAJIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIOPHUI0B (TaIOTeHHI0B); 03HAKOMJIEHHE ¢ 0Opa3laMu
cepbl U €€ COeIMHEHUIMU (BO3MOXKHO MCIOJIb30BAHNE BUEOMATEPHUAIIOB); HA0JII0IEHUE MpolLiecca
oOyrimBaHUs caxapa MmoJ AeWCTBUEM KOHIICHTPHPOBAHHOM CEPHON KHUCIOTHI; M3YYEHNE XUMHUECKUX
CBOWCTB pa30aBIEHHON CEPHOW KUCIIOTHI, TPOBEACHNE KAaUeCTBEHHOM pEakIy Ha Cyab(paT-HuoH ’
HaOJI0/IeHNe MpU3HaKa €€ MPOTEeKaHus; 03HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, (pochopa u ux
coelMHEHUH (BO3MOXKHO MCMOJIb30BaHUE BHIEOMATEPUANIOB), 00pa3iaMH a30THBIX U (ochopHBIX
ynoOpeHuit; nosyyeHue, coorpaHue, paclio3HaBaHUE U U3y4EHUE CBOMCTB aMMHUaKa; IPOBE/IEHUE
KayeCTBEHHBIX peakluii Ha HOH aMMOHMS U (pocaT-uoH U U3ydeHHE TPU3HAKOB UX MIPOTEKAHHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C MEJIbI0 (BO3MOKHO MCIOJIb30BAaHNE
BHJIEOMATEPHUANIOB); U3yUEHHE MOJIeNIel KPUCTAJUTMYECKUX PEIIETOK anMasa, rpadura, QpysiepeHa;
03HAaKOMJIEHHUE C MPOIIECCOM a/IcOPOLIMU PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTUBOTa3a; Mojy4yeHue, coOupaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB YIIIEKUCIIOTO ra3a; MpoBeIeHNe
KayeCTBEHHBIX peakluil Ha KapOoOHAT- U CHJIMKAT-UOHBI U U3y4eHHE MPU3HAKOB WX NMPOTEKAHMUS,
03HAKOMJIEHHE C MPOAYKIHEH CUIMKAaTHOMN MPOMBIIIJIEHHOCTH; PEeIIEHUE SKCTIEPUMEHTANIBHBIX 33124 110
TeMe«BakHelne HeMeTaJlIbl U UX COCINHEHUS.

MeTaajIbl 4 UX COeAMHEHHS

OO01as XxapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUH UX MOJIOXKEHHS B
[Tepuonnueckoit cucreme xumuueckux 3memeHToB [. 1. MenaeneeBa u crpoenus atoMoB. CTpoeHue
MeTaiioB. MeTtamuyeckasi CBsI3b U METANINYECKast KpUcTainyeckasi peérka. JIeKTPOXUMUYECKHUM psij
HanpsLKeHUH MeTaiyioB. Pu3nyeckre 1 XMMUYECKHe CBOMCTBA MeTaJuIoB. O01ue crnocoObl MoTy4eHUs
MeTaiioB. [IoHsATHE 0 KOPPO3UU METAIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb,
YYT'yH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ POMBIIIIICHHOCTH.

[Ilenounbie MeTaibl: IoJI0keHUE B [lepuonnueckoit cucreme xumuyeckux iaeMenToB 1. 1. Menaeneena;
CTPOCHHE UX aTOMOB; HaX0XACHUE B pupoae. Pru3rdecKre 1 XMMHIECKUE CBOMCTBA (Ha MpUMepe HATpHs U
kanus ). OKCUABI U THAPOKCUIBI HATPUS U Kayns. [I[puMeHeHHe MEI0YHbIX METAJIOB M UX COCTMHCHUM.

[lenovyHO3eMeNbHBIC METAIIBI MArHUHN U KaJIbIIUN: MOJI0KeHre B [leprnoanueckoit cucteMe XUMHUYECKUX
anemenToB JI. . MenpeneeBa; cTpoeHHE UX aTOMOB; HAXOXKJICHHE B Mpupoie. PU3HUeCKUEe U XUMHUYECKHE
CBOMCTBA MarHus 1 Kajubliusl. BakHelmme coequaeHus Kaabius (OKCHT, THAPOKCHU, COJH). JKECTKOCTH
BOJIbI U CTIOCOOBI €€ YCTPaHEHUS.

AmoMuHMit: nonoxenue B [lepronnueckoit cucreMe xumuyeckux sneMenToB J[. Y. Mennaeneesa;
CTpOEHHUE aToMa; HaXOKJeHHe B npupoje. Pu3ndeckre U XMMHYECKHe CBOICTBA amoMUHUsA. AMQpOTEpHbIE
CBOMCTBA OKCUJA U TUAPOKCUIA AITFOMUHUSL.

XKeneso: monoxenue B [leproaudeckoit cucreme xumudeckux snemenToB [1. . Mennaeneesa; ctpoeHue
aToMa; HaxoXxAeHue B mpupoie. Gusndeckne U XUMUYECKUE CBOMCTBA kene3a. OKCUIIBI, THAPOKCHIIBI U COITU
xenesza(ll) u xenesza(lll), ux cocras, cBoiicTBa U OTy4YECHHE.

XUMUYECKUH KCTIEPUMEHT: 03HAaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U CIIJIaBOB, MX (PU3UUYECKUMHU
CBOMCTBaMH; U3y4EHHE PE3YIbTATOB KOPPO3UH METAIIOB (BO3MOXHO MCIOJIb30BaHUE BUAECOMATEPUAIIOB),
0Cc0OEHHOCTEH B3aMMOACHCTBHSI OKCH/IA KAJIBLIUS M HATPUs C BOJOHM (BO3MOXHO HCIIOJIb30BaHHUE
BHJIEOMATEPUAIOB); UCCIEA0BAHNE CBOMCTB XKECTKOM BOJIBI; ITPOLIECCA TOPEHUS Kele3a B KM CIOPOE
(BO3MOJKHO HCIIOJIB30BAHME BUJIEOMATEPHAIIOB); IPU3HAKOB NIPOTEKAHUSI KAUECTBEHHBIX pEAaKLUii HA HOHBI



(MarHus, Kanblws, aTroMuHus, nuHka, xeneza(ll) u xeneza(lll), menu(ll)); Habnronenue u onvucanue
MIPOLIECCOB OKPAIIMBAHUS TUIAMEHU HOHAMU HATPUSL, KK U KalbIUs (BO3MOKHO UCIIOIb30BAHKE
BHJICOMATEPUAJIOB); MICCIIE0OBaHNE aM(OTEPHBIX CBOWCTB THIPOKCH/IA ATFOMUHHSI U THIPOKCH/IA ITUHKA;
pelieHue HKCIePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHe1ne MeTaibl U UX COSTUHEHUS.

Xumus 1 oOKpy:Kawuas cpeaa

HoBsie maTepuansl 1 TexHoJIoruu. BemecTsa u Marepraibl B TOBCEHEBHOM )KU3HU YEJIOBEKA. XUMUS U
310poBke. be3onacHoe ucnoib30BaHue BEIIECTB U XUMUYECKUX peakinii B ObiTy. [lepBas momoip npu
XUMHUYECKUX 0KOTrax U OTpaBieHUsIX. OCHOBBI 3KOJIOTHUYECKOW rPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHHE
OKpYyXarolen cpepl (peaenbHas nonyctuMas Konientpaius Bemects — [1J1K). Poss xumun B pemennn
9KOJIOTUYECKUX TTPOOIIEM.

[IpupoaHble HCTOYHUKH YTIIEBOAOPOJIOB (yroJib, IPUPOIHBIN ra3, HEPTH), IPOAYKTHI UX NMEPEPabOTKH, UX
POJIb B OBITY U IPOMBIIIIIICHHOCTH.

XUMUYECKUH IKCTIEPUMEHT: U3y4yeHHe 00pa3Ii0B MaTEpPUaIOB (CTEKIIO, CIUIaBbl METAIIJIOB, IOJUMEPHBIE
MaTepuabl).

MexnpeamerHblie CBSI3H

Peanusanus mexnpeIMeTHBIX CBA3EH MPHU U3yYEHUN XUMUU B 9 Ki1acce OCYIIECTBIISIETCS Yepes
HCIIOJIb30BAaHUEC KaK 06HII/IX €CTCCTBECHHO-HAYYHBIX HOHHTHI)'I, TakK " HOHSITI/IfI, SABJIIOIIUXCS CUCTEMHBIMU 1JI51
OTACJIBHBIX IPEAMETOB €CTCCTBCHHO-HAYYHOT' O IIUKIIA. Peaﬂmaum{ MCKITPEAMETHBIX CBs3eH IIpH U3YUCHUHN
XMMUH B 9 KJ1acce OCYIIECTBISIETCS Yepe3 HCI0JIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYUHBIX TOHATHH, TaK U
MIOHATHM, ABIAIOMUXCA CUCTEMHBIMU TS OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO6mume ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
KJaccuukaiys, mepuoaANIHOCTh, HAOIIOICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHHE, MOJICITb,
SIBJICHUE, TAPHUKOBBIA 3(PPEKT, TEXHOJIOTHSI, MAaTEPHAIBI.

dusnka: MaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHJI, U30TOIIbI, PaTHOAKTUBHOCTb,
MOJIEKYJIa, AIEKTPUICCKHUI 3apsi/l, TPOBOIHUKH, ITOJTYIPOBOJIHHUKH, TUIECKTPUKH, OTOAIEMEHT, BEIIECTBO,
Teo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTALTNYECKAs PEIIETKA,
CIUIaBbl, PU3NYECKHUE BEITMYHUHBI, CIMHHUIIBI U3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3IBI,
CounHile.

buonorus: CI)OTOCI/IHT63, JBIXaHHUC, 6H0c¢)epa, 9KOCHCTEMA, MUHCPAJIbHBIC yz[06peHI/1$[, MHUKPOIJICMCHTHI,
MAKpO3JICMCHTHI, IIMTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOMIAEMbIE, TOILIIMBO,
BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3yuenue xumuu B §-9 Kitacce HarpaBiIeHO HA IOCTHXKEHUE 00yUYaIOIIUMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS y4EOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS IMPOTrPAMMBI OCHOBHOTO 001Iero 00pa3oBaHUs JTOCTHTAIOTCS B XOJIC
O6y‘-I€HI/I$I XUMHUHN B €AUHCTBEC yqe6H0171 Y BOCIIMTATEIbHOU JCATCIIBHOCTHU OpFaHI/I3aLII/II/I B COOTBCTCTBUU C
TpaaAUuIMOHHBIMHU pOCCPIfICKHMH CONUOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHLIMU LICHHOCTAMU, IMIPUHATBIMHU
B O6H.I€CTB€ IMpaBHJIaMH U HOpMaMU IMOBCACHHUA U CHOCO6CTBYIOT mnmponeccamM CaMOIIO3HaHMsA, CaMOPAa3BUTHA
Y COIMATN3AIMNA 00YJarOITUXCS.

JIM4HOCTHBIE PE3YJAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE€ B YACTH:

IMaTpuOoTHYECKOr0 BOCIIUTAHUS

1) IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYyYHOMY HACIEIHIO,
MMOHUMAaHUSI 3HAYCHUSI XUMUYECKON HAYKH B )KH3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BJIA/IETh
JIOCTOBEpHOU MH(OpMAaIHEl 0 MePeOBBIX JOCTIKEHUAX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 0OIIECTBA;

I'paxxmanckoro BoCnMTaHus

2) MMpEACTABJICHUA O COMUAJIBHBIX HOpMax H MnpaBujiaxX MEKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIIEIOBATENbCKOM, TBOPUECKON 1
APYruX BUAAX NESATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH IIPH BHINOJIHEHUH
yueOHBIX, I03HABATENIbHBIX 33/1a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3aHUN YUEOHBIX IIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHUMAaHUIO U B3aUMOIIOMOILY B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIKH CBOUX TOBAPHILEH C MO3UIIMKA HPAaBCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

ILleHHOCTH HAYYHOT O MO3HAHUS

3) MHUPOBO33PEHYECKUX MTPEICTABICHHI O BEIIECTBE M XUMUYECKOM PeaKI[ii, COOTBETCTBYIOIIHNX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIOIIMX OCHOBY JIJIsl HOHUMAaHUS CYITHOCTH HAyYHOM
KapTUHBI MUPA; MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIbI, B3AUMOCBSI3AX
4eloBeKa C MPUPOTHOM Cpeioil, O poJid XUMHUHU B TTO3HAHUH STUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTeIbHBIX MOTHBOB, HAIIPABJIICHHBIX Ha MOJYY€HUE HOBBIX 3HAHUI MO0 XUMUH, HEOOXOTUMBIX IS
00BsicHEHUS HAOII0JaeMbIX MTPOLIECCOB U SIBICHUM;

5) no3HaBaTenbHOM, HH()OPMALIMOHHON M YNTATEILCKON KyIbTYphl, B TOM UHCJIE HABBHIKOB
CaMOCTOSITENILHOM pabOThI ¢ y4EOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOid, JOCTYIHBIMU TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) nuaTepeca K 0Oy4EHUIO U TTO3HAHUIO, TF0003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U UCCIIEOBATENLCKOM AEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHS OOy4YeHHUsI B AajbHEHIIEM;

®opMHUPOBaHUS KYJbTYPbI 310POBbS

7) 0co3HaHMS EHHOCTHU KU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOX0AUMOCTH COOIIOACHUS PaBUil 0€30MaCHOCTHU MPHU 0OpaIleHUH C
XMMUYECKUMU BEIIeCTBAMH B OBITY M peabHON JKU3HU;

Tpynosoro Bocnuranus
8) uHTEpeca K MPaKTHUECKOMY U3Y4EHUIO podeccuil U Tpyaa pa3IMdHOro poja, yBaKeHHEe K TPyLy U



pe3yibTaTtaM TPYIOBOM IEATEIbHOCTH, B TOM YHCJIEe HAa OCHOBE IIPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOIAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npoheccHOHATBFHON AATENIEHOCTU M Pa3BUTHs HEOOXOAUMBIX YMEHU; TOTOBHOCTh aIalTHPOBATHCS B
npodeccHoHaIbHO cpere;

IKOJIOTHYeCKOTr0 BOCIIUTAHUS

9) sKosorHyecKu 1e1eco00pa3HOro OTHOUIEHUSI K IPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJIe, OCHOBE €&
CYIIECTBOBAHMsI, IOHUMAHHUS [IEHHOCTH 37J0POBOTO U 0€3011acHOT0 00pa3a KHU3HH, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHUSI IEHHOCTH COOIIOICHHS
npaBuiI 0€30MaCHOTO MOBEACHUS MTPH PadOTE C BEMIECTBAMH, a TAK)KE B CUTYAIHX, YIPOKAIOUINX 3710POBBIO
W KW3HU JIFOJICH;

10) cnocoOHOCTH MPUMEHSATH 3HAHMSI, [TOJIy4aeMble NPU U3yYEHUN XUMUH, 7Sl pELICHUS 33/1a4, CBSI3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeloil, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
rJ100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeH UX pellleHHs MOCPEACTBOM METOI0B Xumun; 11)
9KOJIOTMYECKOT0 MBILIUICHUS, YMEHUSI PYKOBOJCTBOBATHCSA UM B NIO3HABATENIbHOM, KOMMYHUKATUBHOU U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC TSI JOPMHUPOBAHUS MUPOBO33PEHHUS
oOl1eHay4Hble MOHATHUS (3aKOH, TEOPHs, TPUHIINIL, TUIIOTE3a, (PAKT, cucTeMa, MPoIecc, SKCIEPUMEHT U JIp. ),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O IIEIOCTHONW HAyYHOUW KapTUHE MHpPA, U YHUBEpCAIbHbIE
y4eOHbIe JeHCTBUA (TTO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJISITUBHBIC), KOTOPHIE 00ECTICUNBAIOT
(hopMHpOBaHKE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MeTaHpeI{MeTHHe PE3YyIbTaTbl OCBOCHUSA 06pa30BaTean0171 IIporpaMMmsal 110 XUMHUH OTPAKar0T OBJIAACHUE
YHHUBEPCAJIbHBIMHU IIO3HABATCIIbHBIMU ﬂeﬁCTBHHMH, B TOM YHUCIJIC:

ba3zoBbIMH JIOTHYECKHMH JAeHCTBUIMH

1) yMeHHEM HCIIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS ITPU OCBOCHUHY 3HAHHUI: PaCKPhIBATh CMBICT
XUMHYECKUX MOHATUH (BBIICNATH UX XapaKTepHbIe MPU3HAKH, YCTAaHABIUBATH B3aUMOCBSI3b C IPYTUMHU
MTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl O0OBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KPUTEPUU IS KJIaCCU(PHUKAIIMN XUMUYECKIX BEIIECTB M XUMHUYECKUX PEaKlUi; yCTaHABIUBATh MPUUUHHO -
CJIEJICTBEHHBIE CBA3U MEKIy OOBEKTaMU U3YyUEHUS; CTPOUTH JIOTHUECKUE PACCyKACHUS (MHIYyKTUBHbIE,
JIeIyKTUBHBIE, 110 AaHAJIOTUH); JIENaTh BHIBOJIBI U 3aKIIIOUEHUS;

2) yMEHHEM MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHS (IPEAMETHbIE U METanpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbIE B XUMUU, TPe0OPa30BhIBAThH IIUPOKO MPUMEHSIEMBIE B
XUMHH MOJIENIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKas hopMyna U
ypaBHEHUE XUMUYECKOH peakluyi — MPH PEIIeHUN yaeOHO-TI03HABATEIbHBIX 3aa4; C YIETOM ITHX
MO/IENBbHBIX MPEJICTABICHUN BBIABIISTh U XapaKTEPU30BATh CYIIECTBEHHbIE TPU3HAKN U3y4aE€MbIX
00BEKTOB— XMMHUYECKUX BEIIECTB M XUMUYIECKUX PEAKIIHIA; BBISBIATH OOIINE 3aKOHOMEPHOCTH, IPHUUHHO -
CJIEJICTBEHHBIE CBSI3HM U MMPOTHUBOPEUMS B U3y4aeMbIX MPOIECCaX U ABJICHUSIX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHSI TUX 3aKOHOMEPHOCTEHN M MPOTUBOPEUHil; CAMOCTOSITENIEHO BBIOMPAThH CIIOCO0 pelieHus yueOHOU
3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HaUOOIIee MOIXOASIINN C YIETOM
CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIe0BATEIbCKHIMH AeHCTBUAMHU



3) YMCHHUEM UCIIOJIb30BATh MMOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA IIO3HAHUS, 4 TAKIKC B
Ka4y€CTBC€ OCHOBBI AJIA q)OpMI/IpOBaHI/ISI THUIIOTE3EI 110 IMPOBCPKE MPAaBUIILHOCTU BBICKA3bIBACMBIX Cy)KI[eHI/If/’I;

4) mpuoOpeTeHue OnbITa MO UIAHUPOBAHKIO, OPraHU3aIUH U TIPOBEICHUIO YUCHHUECKUX IKCIIEPUMEHTOB!
yMeHHE HaOJII0AaTh 3a X0A0M IIPOIIECCa, CAMOCTOATENBHO IPOrHO3UPOBATh €r0 Pe3ylIbTaT, (POPMYIUPOBATH
0606IJ_ICHI/I$I " BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
IIPO/JIENIaHHOM paboTe;

Padoroii ¢ undopmanmei

5) ymMmeHHeM BbIOMpPATh, AaHATM3UPOBATH U HHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3INYHBIX BUAOB U GopM
IIPE/ICTaBICHMS], I0JTy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (HayYHO-TOMYJISIpHASL IUTEpAaTypa XUMUUYECKOTO
COJIepKaHus, CIIpaBOYHbIE ocoOus, pecypchl IHTEpHETa); KpUTUYECKU OLIEHUBATH IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(OpMaIINIo;

6) yMEHHEM IIPUMEHSTh pa3INuHble METO/IbI M 3alIPOChI IPU NOUCKE U 0TOOpe HH(POpPMALUH U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOUMBIX JUISI BHIIIOJIHEHUSI Y4€OHBIX U TTO3HABATEJIbHBIX 3aJa4 Ompe-
JeNEHHOTO THUIA; TPUOOPETEHUE ONBITa B 00JACTH UCI0JIb30BAHUS HH(OPMALMOHHO-KOMMYHUKaTUBHBIX
TEXHOJIOTUH, OBJa/IeHNE KyJbTYpOil aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBbHYIO (POpMY IIpe/CTaBiIeHNUs HH(POPMALK U WILTIOCTPUPOBATh
pelraeMble 3a7a4u HECJIOKHBIMHM CXeMaMU, TuarpaMmmamu, IpyruMu popmamu rpaduku u ux
KOMOHWHAIUSIMU,

7) yMEHHEM UCIOJIb30BATh U AaHAJTM3UPOBATH B IIpoliecce yueOHOM U NCCIIeI0BAaTENbCKOM 1eATEeIbHOCTH
MH(GOPMALIHIO O BIUSHUY IPOMBIIIJIEHHOCTH, CEJICKOI0 X034HCTBAa U TPAHCIIOPTa HA COCTOSHUE
OKpYKarolel NpUpOHOU CPEIbI;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH JIeHCTBUAMH

8) yMeHMeM 3a/1aBaTh BOTIPOCHI (B X0JI€ IMAJIOTa U/WIH TUCKYCCHUN) TIO CYIIECTBY 00CYK/1aeMOM TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS TPEITIOKCHHON 3a1a4u;

9) npuoOpeTeHue ONbITa MPE3CHTAIMH PE3YJIHTATOB BHITIOJTHEHUS! XUMHUECKOTO IKCIICPUMEHTA
(JtabopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMHU IMO3HABATEIHHOMN M UCCIIEIOBATEIbCKON
JESTETbHOCTH MIPU PEIICHUN BOSHUKAIOIIUX MPOOJIeM Ha OCHOBE y4éTa OOIIUX WHTEPECOB U COTIIACOBAHUS
no3uImii (00CyXKaeHus1, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpEJICIICHUE KPUTEPHUEB TI0 OIIEHKE KAaueCTBa BBITIOJIHEHHON PaboOThI U 1Ip.);

YHHBepcaJILHLIMI/I PEryjJsaiTuBHbIMHA IICfICTBHﬂMPI

1 1) YMEHUEM CaMOCTOSATCIIBHO OIIPEACIIATh HEJIU ACATCIbHOCTH, IINIAHUPOBATD, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Haunboee
3(1)(1)6KTI/IBHI>IC CITOCOOBI peuIcHus y‘le6HBIX M TIO3HABATCJIbHBIX 3aJa4, CAMOCTOATCIIbHO COCTABJIATH UIIN
KOPPEKTHPOBATH HpeI[JIO)KeHHHﬁ AJIropuTmM JeNCTBUI IIpH BBIITIOJIHCHHUN 3aJIaHui ¢ y‘léTOM IMOJTy4CHUA
HOBBIX 3HAHUH 00 HN3y4acMbIX 00BEKTaX — BCIICCTBAX U PCAKIUAX; OUCHHUBATH COOTBETCTBUC ITOJIYICHHOT'O
pe3yibTara 3asIBIICHHOM OCIIn,

12) YMCEHUCEM HUCIIOJIB30BATb U AHAJIM3UPOBATH KOHTCKCTBI, IPCAJIaracMbIC B YCIIOBUU 3aIaHUi.

INPEIMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX PE3yJIbTATOB 10 OCBOGHHUIO 00s3aTEILHOTO COAEP)KaHuUs, YCTAHOBICHHOTO ITaHHOM
pUMepHOI pabouelt mporpaMMOoH, BBIAETSIOT: OCBOCHHBIE 00YJaIOIUMUICS HayYHbIe 3HAHUS, YMEHUS U
crnocoObl JelicTBU, cenuduyeckue 1 NpeAMETHON 00s1acTH «XUMUs», BUABI 1€SITETLHOCTH 110
MOJIyYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIPETAIMH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3TUYHBIX YU€OHBIX U
HOBBIX CUTYyalUsX.



[IpenmeTHbIC pe3ylIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTH Y 0OYUAIOMIMXCS CIACTYIONUX YMEHUI:

8 KJIACC

1) packpvieame cmblci OCHOBHBIX XMMUYCCKHUX TIOHSATHIA: aTOM, MOJICKYJIa, XAMHUYECKHH SJIEMEHT, IPOCTOE
BELLECTBO, CII0KHOE BELIECTBO, CMECH (OTHOPOAHASI U HEOJHOPO/IHAS ), BAIEHTHOCTh, OTHOCUTEJIbHAS
aTOMHas U MOJIEKYJIsipHasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBasi J10Jis
XHUMHYECKOTO AJIEMEHTA B COCMHCHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTA, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKHUCIICHHSI, XUMUYECKas PEAKIHs, KIIACCU(DUKALIUS PEAKIUI: peaKiuu
COCIMHEHUSI, PEAKIIUU PA3JI0KEHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUUECKUE
peakiuu; TerioBor 3 (EKT peakuu; Aapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Pagnuyc
aToMa, XMMHUYECKasl CBsI3b, MOJISIPHAS U HEMOJIIpHAsi KOBAJICHTHAsSI CBSI3b, HIOHHAS CBSI3b, MOH, KATHUOH, aHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIEHTHAst KOHLIEHTPAaLUs) B pacTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHHN (CM. IT. 1) ¥ TPUMEHSTH 3TH MOHATHUS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzoeams XUMUYIECKYIO CHMBOJIMKY JUIS COCTaBICHHUS ()OPMYIT BEIIECTB U YPABHECHHH XUMHUYCCKHX
peaKkumii;

4) onpedensimp BAIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTEIICHh OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTh BEIECTB K OMPEACIIEHHOMY KJIacCy COSAMHEH U 110
dhopmynam; BHI XUMUYECKON CBS3U (KOBaJCHTHAS M MOHHAS) B HEOPTAHUYECKUX COSTMHEHUSX;

5) packpwisamo cmwica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa: 1eMOHCTPHPOBATH IOHUMAHUE
MEPUOANYECKON 3aBUCHMOCTU CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX ojoxeHus B [lepnonnueckoi
CUCTEME; 3aKOHOB COXPaHEHUSI MaCChl BELIECTB, IOCTOSHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aK0Ha ABOTa/IpO; OMMMUCHIBATh U XapaKTepHu30BaTh TabIuuHyio hopmy [lepnoaundeckoit CHCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas noarpymnmna (A-rpynmna)» u «nobdounas noarpymnmna (b-
Tpymma)», Majible ¥ O0JbIIHNE IEPHUOIBI; COOTHOCUTH 0003HAYCHHUSI, KOTOPBIC UMEIOTCS B TAOJIUIIE
«Ilepuoauueckas cucreMa xumudeckux aeMeHToB J[. Y. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sSApa, 00IIee YUCIO 3JIEKTPOHOB U
pacnpesesieHue uX Mo JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XUMUYECKHE JICMEHTbI; HCOPTAaHUYECKUE BEIIECTBA; XMMHUCCKHUE PEakiuu (1o
YHCIIy U COCTaBYy yYacCTBYIOIIUX B pEeaKIIUU BEUIECTB, 10 TEIJIOBOMY 3D (DEKTY);

7) xapaxkmepuzosamo (onucviéams) OOIINE XUMHYCCKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KIIACCOB,
MOATBEPIK/1asi ONIMCAHNE TPUMEPaMH MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKIIMIA;

8) npoecnozupoeams CBONCTBA BELICCTB B 3aBUCMOCTH OT UX KQUECTBEHHOT'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILECHHUI B Pa3JIMUHBIX YCIOBUSIX;

9) ebiuucsIMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYEO MAcChl BEIIIECTB; MACCOBYIO JI0JIFO
XMUMHUYECKOTO dIIEMEHTa 1Mo (opMylie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOM peakIuu;

10) npumensimo OCHOBHBIE ONIEPAIINN MBICTUTEILHOM IEITEILHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AIIO, KIacCU(PUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBSI3€H — JUIs
M3Yy4YEHUsl CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl TO3HAHUS —
HaOIo/IeHNEe, U3MEPEHNE, MOICIIUPOBAHNE, YIKCIIEPUMEHT (peabHBINA U MBICIICHHBIH);

11) cnedosamsb ipaBuUIaM MOJIL30BAHMS XUMUYECKOH MOCYI0H 1 J1a00paTOPHBIM 000PYJI0BAHUEM, & TAKIKE
MpaBUJIaM 0OpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJIHEHUIO T1a00PATOPHBIX
XMUMHYECKUX OTBITOB MO MOJYYEHUIO0 U COOUPaHHIO ra3000pa3HbIX BEMIECTB (BOJAOPOA U KUCIOPOIa),
IIPUTOTOBJIEHUIO PACTBOPOB C OIIPEAEIEHHON MAaCCOBOM 10JIEW pacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHE IKCIIEPUMEHTHI [0 PACTIO3HABAHUIO PACTBOPOB IIENOYEH U KUCIOT ¢ TOMOILBIO



WHIUKATOPOB (J1akMyc, (heHodraner, METUIOPaHK U JIp. ).

9 KJIACC

1) packpwisame cmbici OCHOBHBIX XMMUYECKUX TIOHSATHN: XUMUYECKUH JIEMEHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHHOH, IPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTD, AEKTPOOTPHIIATEIBHOCTD, CTEIICHb
OKHCIICHHSI, XAMUYECKasi peaKIusi, XAMHUIECKast CBSA3b, TETUIOBOM 3(h(HEeKT peakiiuu, MOJIb, MOJIPHBIN 00BEM,
pPacTBOP; AIEKTPOIHUTHI, HEIJCKTPOIUTHI, ITEKTPOIUTUYECKAS TUCCOIMALINS, PEAaKI[T HOHHOTO 0OMeHa,
KaTaJIn3aTop, XAMHUECKOE PaBHOBECHE, 0OpaTHMbIE U HEOOpATHMbIE PEaKIIMH, OKUCIUTEIHHO -
BOCCTAHOBHTEJIBHBIE PEAKIINU, OKACIIUTENb, BOCCTAHOBUTEIb, OKUCIICHIE U BOCCTAHOBIICHHE, AJUIOTPOTIHS,
aM(pOTEePHOCTh, XUMHYECKAs CBsI3b (KOBAJICHTHAsI, HOHHAs, METAJUTMYECKast ), KpUCTAIIMYECKast PeIETKa,
KOPPO3HsI METAJUIOB, CIIJIABBI; CKOPOCTh XUMHUYECKOW PEAKIINH, TPEIEIbHO JOMYyCTHMAast KOHIICHTPAIIUs
(ITIK) BemecTna;

2) wLIrOCmMpupo6ans B3aNMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUHN (CM. 1. 1) U IPUMEHSATH 3TU MOHATHUS
TIPH OTIMCAHWH BEIIECTB M UX MPEBPAICHUI;

3) ucnoavb3oeams XAMUIECKYIO CHMBOJIMKY JJIsI COCTaBJICHHS ()OPMYJI BELISCTB M YPABHEHUI XUMHUYECKUAX
peaKkumii;

4) onpedensme BaJCHTHOCTD U CTETIEHb OKUCICHUS XMMUYECKUX 3JICMEHTOB B COCTMHEHUSIX PA3IMIHOTO
COCTaBa; MPUHA/JIEKHOCTH BEILIECTB K ONpeAeIEHHOMY KJIacCy COEMHEHHH 1o popMyinaM; BUA XUMHUUECKON
CBsI3U (KOBaJICHTHAs, NOHHAS, METATMUECKAs) B HEOPTaHMUECKUX COCAMHEHUSX; 3aps/l HOHA TI0 XUMHUECKOM
(bopmyrte; xapakTep cpeabl B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX COCMHEHUH, TUT KPUCTAJUTMYECKON
PEIIETKH KOHKPETHOTO BEIlEeCTBA;

5) packpwisamo cmvica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa u IeMOHCTPUPOBATH €r0 IIOHUMaHHE:
OTHCHIBATh U XapaKTepu30BaTh TabIuuHyto Gpopmy [lepronndeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «TJaBHAs moArpymnma (A-rpynmna)» u «rmobdounas noarpynna (b-rpymnma)y, Mansie u
00JIbIIIKE TEPUObl; COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabIuIle, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi siapa, ooliee Ynucio
AJIEKTPOHOB U paclpeesieHue X MO AMEKTPOHHBIM CIIOSIM); 0OBSICHATH 001I1E 3aKOHOMEPHOCTHU B
M3MEHEHHUHU CBOICTB 3JIEMEHTOB U UX COCIMHEHH B Mpeenax MajiblX MEPHOIOB U IIaBHBIX MOATPYIII C
y4€TOM CTPOCHHSI UX aTOMOB;

6) rraccuguyuposams XUMUUECKHE JICMEHTbI; HCOPTAaHUYECKUE BEIIECTBA; XMMHUCCKHUE PEakiuu (110
YHCIy U COCTaBY yYacCTBYIOIIUX B PEaKIIUU BEUIECTB, MO TEIJIOBOMY 3(D(EKTy, M0 U3MEHEHUIO CTeIeHEeH
OKHUCJICHUS XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONMUCHIBATH) OOIIKE U CIICHU(PHUCCKHE XMMUYECKHE CBOMCTBA IPOCTHIX M CJ0KHBIX
BEIECTB, MOATBEPXKAas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX K MIOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIU;

8) cocmaensime ypaBHEHHUS NEKTPOIUTHUCSCKOM AUCCOLUALIMN KHCIIOT, IIETIOYeH U COJIeil; MOHBIE U
COKpAIlIEHHbIE YPaBHEHUS peaKkIil HOHHOTO 0OMEHa; YpaBHEHUS peakifii, MOATBEP K IAI0IINX
CYIIECTBOBaHHE T€HETHUECKON CBSA3M MEX/Y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpvieams cyuHOCMb OKACITUTEILHO-BOCCTAHOBUTENBHBIX PEAKIHI TIOCPEICTBOM COCTABIICHHS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIINT;

10) npoenosuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS; BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPALLICHUN B Pa3IMUHBIX YCIOBHSX;

11) gvruucasims OTHOCUTENBHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacChl BELIIECTB; MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JIEMEHTA 10 (GOpMyJie COEIMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B pACTBOPE; MPOBOIUTH
pacy€Tsl 10 ypaBHEHUIO XUMHUYECKOM pEeaKIuu;

12) creoosams npaBuiiaM MOJIH30BAHHUS XUMHUYECKOH MOCYI0N H J1a00PaTOPHBIM 000PYJOBAaHUEM, & TAKIKE

IpaBUIaM 00paleHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMSIMH TI0 BBITTOJHEHUIO JTa00PaTOPHBIX



XUMHUYECKUX OIBITOB IO MOJYYSHHUIO U COOMPaHHIO ra3000pa3HbIX BELIECTB (aMMHAKa U YIIIEKHUCIIOTO ra3a);

13) nposooums peakiyy, MoTBEPKIAFONINE KaYeCTBEHHBIM COCTaB PA3IMYHBIX BEIECTB: PACIIO3HABAThH
OTIBITHBIM ITyTEM XJIOPUI-, OPOMHUI-, HOJH -, KapOoHaT-, pocdar-, cuaukar-, cyabpar-, THIAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS M HOHBI H3YYE€HHBIX METAJUIOB, PUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHMYECKUX
BEILIECTB;

14) npumensms OCHOBHBIE OTIEPALIMN MBICIIUTEIEHOMN NEeATEIbHOCTH — aHaJIHU3 ¥ CHHTE3, CPABHEHHE,
00001IeHre, CHCTEMAaTH3AIHIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH — JUTS N3y4EHHsI CBOICTB
BEIIECTB M XUMHUECKUX PEaKINii; €CTECTBEHHO-HAYYHBIE METO/IbI MO3HAHNUS — HAOII0ICHUEe, N3MEpEHHE,
MOJIEIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HanmeHOBaHHe Pa3e/i0B H TeM IPOrpPaMMbl Koanuectso yacos JuexkTpoHnbIie (HUdpoBLIE) 06pa3oBaTe bHbIE
n/n pecypcebl
BCET0 | KOHTPOJIbHBIE NpaKkTHYeCKHE
paboTbl pabdoTbl
Paznen 1. IlepBoHaya/ibHbIe XUMHYECKHE MOHATHS
1.1. | Xumusi — BakHast 00,1aCTh €CTECTBO3HAHMS M MPAKTHYECKOI JeATEILHOCTH YeI0BEeKA 5 0 0 https://resh.edu.ru/subject/29/8/
1.2. | BemectBa 15 1 1 https://resh.edu.ru/subject/29/8/
M XHMHYeCKHe peaKkunu
Uroro mo pasaeny 20
Pasnen 2. BaxkHeiinmme npeacTaBuTe/ I HEOPTaHHYECKNX BENECTB
2.1. | Bosayx. Kucaopoa. [Tousitue 06 oxcnjgax 5 0 0 https://resh.edu.ru/subject/29/8/
2.2. | Bogopon. 5 0 0 https://resh.edu.ru/subject/29/8/
IToHsiTHE 0 KHCJIOTAX H COMISAX
2.3. | KoimyecTBeHHbIE OTHOLIEHHS] B XHMHH 4 0 0 https://resh.edu.ru/subject/29/8/
2.4. | Bopa. PacrBopbl. [loHsiTie 06 0OCHOBAHHSX 5 0 0 https://resh.edu.ru/subject/29/8/
2.5. | OcHOBHBIE KJIacchl HEOPraHHYeCKHX 11 1 1 https://resh.edu.ru/subject/29/8/
COoe/IMH eH M
Uroro mo paszerny 30
Pazzen 3. Ilepuonnyecknii 3akon u Ilepmoanyeckas cucrema XuMu4eckux dyementon JI. M. Menneeesa.
Crpoenne aToMoB. XHMHUYecKast cBsI3b. OKHCJINTENbHO-BOCCTAHOBHTEIbHbIE PEAKIUH
3.1. | MMepuoanueckuii 3axkou u [epuoguyeckas cucreMa xumuyeckunx 3iementos JI. . Menpeaeesa. Crpoenne 7 1 0 https://resh.edu.ru/subject/29/8/
aToma
3.2. | Xumnueckas cBsi3b. OKHCIMTEIbHO-BOCCTAHOBHTEIbHbBIE PeaKIHH 8 1 1 https://resh.edu.ru/subject/29/8/
Uroro mo pazaeny: 15
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 3
9 KJIACC
Ne | HaumeHoBaHHUe pa3/jesioB H TeM NPOrpaMMbl KoaunvectBo yacos DJaeKTpoHHbIE (LU POBBIE) 00pa3oBaTe/IbHbIE PecypChl
n BCEr0 | KOHTPOJIbHBIE PA0OTHI | MPAKTHYeCKHE PaboTh
Pa3zpea 1. BemecTBo U XUMHYECKHE peaKIUH
1.1. | loBTOpeHue u yraydenne 3HAHHI OCHOBHBIX pa3esioB Kypca 8 kaacca 5 0 0 https://resh.edu.ru/subject/29/9/
1.2. | OcHoBHbIE 32aKOHOMEPHOCTH XHMHYECKHX PeaKmuii 4 0 0 https://resh.edu.ru/subject/29/9/




1.3. | DaexTpoanTHveckas qucconnamusi. XuMuIecKne peakuu B pacTBOpax 8 https://resh.edu.ru/subject/29/9/

Hroro no paszaeny 17

Pa3gen 2. HemeTasibl 1 HX COeIHHEHHS

2.1. | Obwmas xapakTepucTHKa XUMHYecKHX 31eMeHTOB VIIA-rpynnst. Fanorenst 4 https://resh.edu.ru/subject/29/9/

2.2. | Obwmas xapakTepucTHKa XuMuuecKnx 31eMeHToB VIA-rpynnst. Cepa u eé coeanHeHns 5 https://resh.edu.ru/subject/29/9/

2.3. | Obmas xapakTepHCTHKA XHMHYECKHX 31eMeHTOB VA-rpynnsl. A30T, Gpocdop u HX coeuHeHHs 7 https://resh.edu.ru/subject/29/9/

2.4, | O0was xapakTepHCTHKA XMMHYECKHX 31eMeHTOB |VA-rpynnsi. 8 https://resh.edu.ru/subject/29/9/
Vraepoa v KpeMHHUI M UX COeNMHEHUS

HUroro o pasueny 24

Pazpnen 3. MeTa/ibl H HX COeTHHEHHUS

3.1. | O0ume cBOMCTBA METAJIIOB 4 https://resh.edu.ru/subject/29/9/

3.2. | BaxHeiiume MeTaJIbI H UX COEIHHEHUST 16 https://resh.edu.ru/subject/29/9/

Wtoro mo pasaeny: 20

Pasnen 4. XuMus v oKpy:Kamwas cpeja

4.1. | BemecTBa H MaTepHAJIbI B KM3HH YeJ0BeKa 3 https://resh.edu.ru/subject/29/9/

Uroro mo paszeny: 3

PesepBHOe Bpems 4

OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68







