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INOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamMma mo XuMuu i1 00y4aromuxcs § KJIacCOB COCTaBJIeHa Ha ocHOBE TpeOoBaHMid K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTeNIbHOI MporpaMMbl OCHOBHOT'O 00OIIET0 00pa30BaHus,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOIO OOIIEro
00pa3oBaHus, ¢ YIETOM paCIIpeIeIEHHBIX 110 KJIacCaM MPOBEPSIEMbIX TPEOOBAHHHA K pe3yJIbTaTaM OCBOCHHUS
OCHOBHOH 00pa30BaTeIbHOMN POrpaMMbl OCHOBHOT'O 00ILIET0 00pa30BaHUSA U AJIEMEHTOB COAEP KaHuUs,
IIPEJCTABICHHBIX B Y HUBEPCAIBHOM KOJIU(UKATOPE 10 XMMHUH, a TaKXkKe Ha ocHoBe IIpumepHOii mporpaMMel
BOCTIMTaHHS 00YUYaIOIIMXCS PH MOJTyYeHHH OCHOBHOTO 00111ero oopazoBanus u ¢ yuétom Konuenmmu
npenojaBaHusl yaeOHOTo npeameTa « XUMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit
deneparun, peaau3yoUMX OCHOBHbIE 0011e00pa3oBaTeibHble Iporpammsl (yTB. Pemmenunem Komnerun
Munnpocsemienust Poccun, npotokout ot 03.12.2019 N IIK-4BH).

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA «XUMMSD»

Bkuag yaeOHoro npeamera « XUMUs» B JOCTHXKEHHUE 11eTIell OCHOBHOTO 00111ero o0pa3oBaHus 00ycIOBICH
BO MHOT'OM 3HaUY€HUEM XMMUYECKOM HayKu B MO3HAHUU 3aKOHOB IIPUPO/JIbI, B PA3BUTUU MPOU3BOAUTEIHHBIX
CuJI 001IIECTBa M CO3JJaHIH HOBOM 0a3bl MaTepHAIbHOM KYJIbTYPHI.

XuMUs Kak 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAYK pacIpOCTpaHMiIa CBOE BIUSHHUE Ha Bce 001aCTH
YEJI0BEYECKOr0 CYLIECTBOBAHNUS, 3a/1aJ1a HOBOE BUICHUE MUPA, CTAJIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHPOBOH KYJIBTYpbl, HEOOXOIUMBIM YCJIIOBUEM >KM3HH 00II€CTBA: 3HAHNUE XUMHUU CIIYKUT OCHOBOM JJIs1
(opMHpPOBaHUS MUPOBO33PEHUS YEIOBEKA, €ro MPEACTaBICHUN 0 MaTepHaIbHOM €JMHCTBE MUPA; BasKHYIO
POJIb UTPalOT GOPMHUPYEMBbIE XUMHUEH MPEICTABICHHUS O B3aUMOIPEBPAILIEHUSIX SHEPIHUH U 00 SBOJIIOLIUU
BEIIECTB B PUPOJIE; COBPEMEHHAsi XMMUs HalpaBJieHa Ha pelleHre T100aIbHbIX MPOOIeM YCTOHYMBOTO
Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM, SHEPI€TUYECKOH, MUILEBOM U 3KOJIOrMYeCcKol 0€3011acHOCTH, Ipo0eM
3paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaroniero 3HaueHus XUMHUU B KU3HU OOIIECTBA CYILIECTBEHHO MMOBBICUIIACH POJIb
XUMHUYECKoro o0pa3zoBaHus. B minane coupanusanuy oHO SBISETCS OJHUM U3 YCIOBHH (HopMHUpPOBaHUS
MHTEJUIEKTa JUMYHOCTU U TAPMOHUYHOIO €€ Pa3BUTHS.

CoBpeMEHHOMY 4€JI0BEKY XUMHUECKUE 3HAHUS HEOOXOAUMBI AJIs IPUOOpETeHHsI O0IIEKYIBTYPHOIO
YPOBHSI, IO3BOJISIFOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBAaTh B MHOIOOOpa3HOM
KHM3HHM OOLIECTBA, JIUIsl OCO3HAHUS Ba)KHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 3/I0POBbIO U 37J0POBBIO
JIPYIUX, K OKpYyXKarolen IpUpoaHON cpee, I IPaMOTHOTO ITOBEACHUS IIPU UCIIOJIb30BAHUY Pa3IMYHbIX
MaTEPHUAIIOB U XMMUYECKHX BEIIECTB B TIOBCEAHEBHOMN KU3HMU.

XuMuyeckoe 00pa3oBaHNE B OCHOBHOM IIKOJIE SIBISIETCS] 0A30BBIM 110 OTHOILIEHUIO K CHUCTEME OOIIETo
XUMUYeCcKoro oopazoBanus. [I03ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PeajM3yeT MPUCYIIHE 00IIeMy
XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPbIE OTPAXKAIOT rOCYAaPCTBEHHBIE, OOLIECTBEHHbIE U
WH/IMBUyaIbHbBIE TOTPEOHOCTH. DTUM ONpEEIISEeTCS CYIIHOCTh 00IIeH cTpaTeruu 00y4eHHs, BOCIIUTAHUS U
pa3BUTHA 00yUaIOIIUXCSI CPEACTBAMH YyUeOHOTO MpeaMeTa «XUMUS.

W3yuenne npeamera: 1) cmocoOCTByeT peanu3aii BO3MOKHOCTEH It caMOpa3BUTHS U POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011ei 1 (YHKIIMOHAIBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIa/ B (POPMHUPOBAHUE
MBIIIEHHS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOM
JeSITeTbHOCTH, SKCTIEPUMEHTAIBHBIX U UCCIIEOBATENILCKUX YMEHUM, HEOOXOIUMBIX KaK B TOBCEIHEBHON
KHM3HH, TaK U B IPOPECCHOHATBHOM IEATEILHOCTH; 3) 3HAKOMUT CO CIEIU(PUKON HAYYHOTO MBIIUICHUS,
3aKJIaJBIBACT OCHOBBI IIEIOCTHOTO B3IJIsI/Ia HA €IMHCTBO MPUPOIBI U YETIOBEKA, SIBISIETCSI OTBETCTBEHHBIM



9TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH MOJIPOCTKOB; 4) criocoOCTByeT
(hopMHPOBaHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY,
BHOCHUT CBOH BKJIJl B 3KOJIOTHYECKOE 00pa30BaHNUE MIKOJIEHUKOB.

Ha3BanHublie HamnpaBiieHHs] B O0YUEHHH XUMHH 00ECTIEYUBAIOTCS CIIEIU(MUKON COAepKaHUs MpeMeTa,
KOTOpBIﬁ ABJCTCA NEJATrOrMYCCKU aJallTUPOBAHHBIM OTPAXKCHUEM 0a3oBoit HAayKH XMMHUH Ha OHpe)IeJ'IéHHOM
arane e€ pa3BUTHSL.

Kypc xumuu 0CHOBHO# IIKOJIbI OPUEHTUPOBAH HAa OCBOEHUE 00YYaIOIIUMHUCA OCHOB HEOpraHNYECKON
XUMHH U HEKOTOPBIX MOHSATUHN U CBEJIEHUH 00 OTAENbHBIX 00BEKTaX OPTaHUYECKON XHUMHUH.

CtpykTypa conepkaHus npeamMeTa chopMUpOBaHa HA OCHOBE CUCTEMHOI'0 MOAX0/1a K €0 NU3yYEHHUIO.
ConepxaHnue CKJIQbIBAECTCS U3 CUCTEMBI IIOHATUN O XMMUYECKOM DJIEMEHTE M BEILIECTBE U CUCTEMBbI ITOHATHH
0 XUMHUYeCcKOH peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI IO MPUHIIUITY ITOCIIEA0BATEIIEHOTO
pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YUEHUS KaK OCHOBBI BCErO €CTECTBO3HAHMSA, ypoBHsl Ilepuonnyeckoro 3akona /. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMUH, YYCHHS O CTPOSHUH aTOMa M XUMHYECKOU CBSI3H, MPe/ICTaBICHUH 00
3JIEKTPOJUTUYECKON JUCCOLMALMU BELIECTB B PACTBOPAX. TeopeTnyecKrue 3HaHU paCCMAaTPUBAIOTCS Ha
OCHOBE SMIIMPUYECKU MOTYUYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEI0OBATENIBHO OT OJHOTO
YPOBHS K APYrOMY, BBITONHAS (PYHKIIMU OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN IIPAKTUYECKOIO IPUMEHEHHUS U MTOJTY4EHHUS NU3Y9aeMbIX BEILIECTB.

Taxast opranu3anus cofepkKaHus Kypca ClocoOCTBYeT NPEACTaBICHNI0 XUMUYECKOH COCTABISIONIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupobl. Tem cambiM oOecrieunBaeTcsi BO3MOXKHOCTb
¢dbopMHpoBaHUs y 00yUarOIIKXCsl IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHMIO U METO/1aM TIO3HAHUS B
Hayke. Ba)XHO Takke 3aMETUTh, UTO OCBOCHHE COJEPKAHMS Kypca MTPOUCXOAUT C IPUBIICYEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «Okpykaromuil Mup», «buosorus. 5S—7 xinaccb» 1 «Pu3nka. 7 Kacey.

HEJM N3YYEHUSA YYEBHOI'O IPEIMETA «XUMUS»

K HampaBiieHuto nepBoCTENEHHON 3HAUUMOCTH MIPH pean3aliy 00pa3oBaTeNbHbIX (YHKIUI
npeaMeTa«XuMHUs TPATUIIMOHHO OTHOCAT (POPMUPOBAHNUE 3HAHUN OCHOB XMMHUYECKOM HayKu Kak 00JIacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOM JEATEIILHOCTH YEI0BEKA U KaK OJJHOI'O U3 KOMIIOHEHTOB
MHPOBOH KyJbTYyphl. 3a/1a4a IpeaMeTa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUH —
BaXHEHUIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJ0KEHUH, TOCTYITHBIX 0000IEeHHI
MHPOBO33PEHYECKOT0 XapaKTepa, si3bIKa HAYKH, 3HAaHUH O Hay4HbIX METOJIaX U3yYeHUs BEIIECTB U
XMMHUYECKHX PeaKIHii, a Takke B (OPMUPOBAaHUU U Pa3BUTUU YMEHUH U CIIOCOOOB 1€ATEIBHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHEM, HAOIIOJEHUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHIEM
npaBuiI 0€30MacHOro OOPAIEHHS C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH.

Hapsiny ¢ aTuM nenu u3ydeHust npeMeTa B IporpaMMe yTOUYHEHbI U CKOPPEKTUPOBAHBI ¢ Y4ETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Cerognst B 00pa3oBaHUU 0COO0 3HAUUMOM
MIPU3HAETCS HAIIPABJICHHOCTh 00YyYeHMs Ha pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH, (POPMUPOBAHUE €€
MHTEJJIEKTa ¥ 001Iel KynbTypbl. O0yuyeHne yMEHHUIO YUUThCS U MPOI0JKATh CBOE 00pa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaKHEHIINX (PYHKIMHA y4yeOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM TIpH U3y4E€HUH MPEMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE 3HaUCHNUE TPUOOPEITH TaKkue
LIeJTH, KaK:

(dbopMHpOBaHNE HHTEIJIEKTYaJIbHO PAa3BUTOMN JIMYHOCTH, FTOTOBOM K caM000pa30BaHUI0, COTPYAHUUYECTRY,
CaMOCTOSITEIILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOH aIaliTUPOBATELCS K OBICTPO MEHSIOIUMCS YCIIOBUSIM
KHU3HU;

HAIPABICHHOCTHh OOYYCHUS HA CUCTEMATHICCKOE MPUOOIICHHUE YUAIIMXCS K CAMOCTOSI TSIIBHOM



MO3HABATEIHHOM JIESITETLHOCTH, HAYYHBIM METOJIaM TI03HaHUS, (POPMUPYIONTUM MOTHUBAIIUIO U PA3BUTHE
CIIOCOOHOCTEH K XHMUU;

obecrnieueHre yCIOBHMA, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUYAIOIIIMMHUCS OTbITa Pa3HOOOpa3HOU
NeSITENBHOCTH, MMO3HAHUS ¥ CAMOIIO3HAHMS, KITFOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETCHIIUMN ), IMEIOIINUX
YHHUBEPCATHHOE 3HAUCHUE JIJIS PA3IIUYHBIX BUIOB JICITEIBHOCTH;

dbopMUpOBaHUE YMEHHUI OOBSCHSATH U OLICHUBATH SBJICHHSI OKPYKAIOIIETO MUPA HA OCHOBAHUY 3HAHWH U
OTIBITA, TIOJTYYEHHBIX MTPH U3YUYCHUH XHUMHUH;

(dbopmupoBaHUE Yy 00YJArOIIUXCsI TYMAHUCTUYCCKUX OTHOIICHUH, TOHUMAaHHS IEHHOCTH XUMHUYECKIX
3HAHWUU IS BRIPAOOTKHU 3KOJOTHYECKH 11eJIeCO00pa3HOTO TIOBEICHUS B OBITY M TPYIOBOM EATEIHHOCTH B
[EJISIX COXPAHESHHSI CBOETO 3/I0OPOBBS M OKPYXKAIOIICH MPUPOTHON CPEIbI;

pa3BHTHE MOTHBAIMU K O0YYCHHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHSI 00IIEUETOBEYECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(HIIS 1 HATIPABICHHOCTH

JanbHEUIIeTo O0y4YeHHUS.



COJAEPKXAHUE YYEBHOT' O ITPEJIMETA

IlepBoHayaJbHbIE XMMUYECKUE TOHATHS

[Ipenmet xumuu. Posb XMMUH B )KM3HH YesioBeKa. Tena u BeniecTra. Ou3nyeckre CBOMCTBA BEIIECTB.
ArperaTHoe cocTosiHre BemecTB. [[oHsITHE 0 MEeTO1aX MO3HAHUSA B XUMUU. XUMUS B CUCTEME HayK. YucTtoie
BemecTBa 1 cMecu. CriocoObl pa3aesieHus] CMECEH.

ATOMBI 1 MOJIEKYJIbl. XUMHUUECKHUE 3JIeMEHThl. CHMBOJIBI XUMHUECKUX 3JIEMEHTOB. [IpocThie U croxxHbIe
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHUE.

Xumundeckasi hopmyina. BaTeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MIOCTOSIHCTBA COCTaBa
BemiecTB. OTHOCUTENBHASE aTOMHAasi Macca. OTHOCUTENIbHAS MOJIEKYJIsipHasi Macca. MaccoBas 1071
XUMHUYECKOTO PJIEMEHTA B COCTMHEHUH.

dusnuecKre U XMMUUYECKHE ABJICHUS. XUMHUUYECKas peakus U €€ MpU3HaKU. 3aKOH COXPAaHEHHSI MacChl
BellecTB. XUMUYeCKHe ypaBHeHuUs. Kitraccuukanyus XuMUIeCcKiX peakuuil (COeIMHEHUS, Pa3IoKeHus,
3aMeIeHus, 0OMeHa).

XHUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY10H, ¢ IpaBUjiaMu pabOoThI B JaOOpaTOPUH U
npuéMaMu 00paIeHus ¢ JabopaTOPHBIM 000pYAOBaHUEM; U3yUCHUE U ONMHCaHNE (PU3HIECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB; HaOM0AeHHE (PU3NUEeCKHX (TUIaBJICHHE BOCKA, TasTHUE JIbJla, PACTUPAaHUE
caxapa B CTYIIKe, KUTICHHE U KOHJCHCAILUs BOJIbI) M XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE MEIHOM
MIPOBOJIOKH, B3aUMOJIEIICTBIE MeJla C KUCIIOTOM) SIBIIEHUM, HAOI0JIeHHE U OMIMCAHNUE IPU3HAKOB MPOTEKaHUS
XUMHUYECKHX peakiuii (pa3noxkeHne caxapa, B3aMMOICHCTBUE CEPHOI KUCIOTHI C XJIOPUAOM Oapus,
pasznoxenue rugpokcuaa meau(ll) mpu HarpeBanuu, B3auMoieHCTBHE Keie3a ¢ pactBopoM coitu Meau(ll));
U3Yy4Y€HHE CIIOCOO0B pa3JesieHus cMeceil (C TOMOIIbI0O MaruuTa, pUiIbTpoBaHuE, BhIIApUBAHUE,
JTUCTHIUISIMS, XpoMaTorpadusi), poBeICHHE OYUCTKH MOBAPEHHOM COMH; HAOIIOACHNE U ONMCAaHUE
Pe3yIbTaTOB MPOBEACHHUS OIbITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MacChl; CO3/1aHNe MOIeTei
MOJIEKYII (IIapOCTEP>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmechk razoB. CoctaB Bo3ayxa. Kuciaopom — aneMeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpOJIa B TIpHpoie, (U3NUYECKUEe U XUMUIeCKHe cBoicTBa (peakiuu roperus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoOsl mosydeHus: KUCIopoa B J1abopaTOPUH U MPOMBIIITIeHHOCTH. KpyroBopoT kucioposa B
npupojae. O30H — amoTporHas Moau(pUKaLUs KUCIOPOIa.

TemnoBoit 3 PexT XuMUIecKoi peakiui, TEPMOXUMHUYECKHE YPAaBHEHUS, IK30- U SHI0TEPMHUYECKHEe
peakuuu. TormBo: yrojib U MeTaH. 3arpsi3HEHUE BO3AyXa, yCUJIICHHE MapHUKOBOTro 3 dekTa, pazpyuieHue
030HOBOTO CJIOSI.

Bopopon — snemeHT u npocroe BemecTBo. Haxoxienue Bogoposa B npupoe, pusnueckue u XuMHYECKHe
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MoTydeHus. KuciaoTs! u conu.

KonuyecTBo BemecTBa. Momnb. Mossipuas Macca. 3akoH ABoraapo. MossipHbiil 00bEM ra3oB. PacdyéTsl o
XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BoAbl. Boaa kak pactBoputens. PactBopsl. HacklllieHHbIE M HEHACHIIICHHBIE
pactBOpbl. PacTBOpUMOCTH BelecTB B Boje.MaccoBas 10Ji BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA
BoJbl. OcHOBaHMs. Posb pacTBOPOB B MPUPO/JIE U B KU3HU YesloBeKa. KpyroBopoT BOAbI B IPUPO/IE.
3arpsizHeHue npupoaHbIx BoJ. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

Knaccudukanus neoprannueckux coeaunenud. Oxcuanl. Kinaccudukaius okcuioB: coaeoOpa3yoiine
(ocHOBHBIE, KUCIOTHBIE, aM(bOTepHBIC) U HeconeoOpasytomre. HomeHknatypa okcuaoB (MexXIyHApOAHAS U
TpuBHanbHas). PU3NUeCKUe U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHue okcumos.

OcnoBanus. Knaccuduxkanus ocHoBaHUM: ENOUN U HEpACTBOpUMbIE ocHOBaHUs. HomeHkaTypa
OCHOBaHUH (MeXAyHapoaHas ¥ TpuBUasbHas). Ousnueckure 1 XMMUYECKHUE CBOMCTBA OCHOBAHU.



[Tonydyenune ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucinor. Homenkiarypa KuciaoT (MeKIyHapoJHasi U TPUBUAIIbHAS).
Du3NYEeCKUe U XUMUYECKUE CBOMCTBA KUCHOT. P aktuBHocTH MetasuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenkiarypa comneit (MexayHapoiHasi U TpuBUalbHAs ). DU3MUECKUE M XUMUYECKHE CBOMCTBA
coneit. [Tonyuenue comne.

['eneTnyeckas CBA3b MEXAY KJIacCaMH HEOPTraHMUECKUX COSTUHEHHM.

XUMHUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OIPECIICHHE COAEPKaHMsI KUCIOPO/Ia B BO3IYyX€; MOJIyUCHHE,
coOupaHue, pacro3HaBaHUEe U U3y4eHHE CBOMCTB KUCIOPO/a; HAOMI0IeHIE B3aUMO/ICHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOBHUKHOBEHUS U MIPEKPAIICHHUs TOpeHus (1M0okapa); O3HaKOMJIEHHE ¢ 00pas3iaMu
OKCHJIOB U ONMCAaHUE MX CBOWCTB; MOTy4YeHHEe, COOMpaHKE, PACIIO3HABAHUE U U3YyYCHHE CBOHCTB BOJIOPOAA
(ropenue); B3anmoierictere Boaopoaa ¢ okcuaoM Menu(ll) (Bo3aMOXHO HCTIOIB30BaHUE BUEOMATEPHAIIOB);
Ha001eHrne 00pa310B BEIIECTB KOJIUYECTBOM | MOJIb; HCCIIeI0BaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHON PACTBOPUMOCTHIO; IPUTOTOBICHHUE PACTBOPOB C OMPEAeIEHHON MacCOBOU Jomeit
PacTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBHE BO/IBI C METAJUIAMU (HATPUEM U KaJIbLIEM) (BO3MOXKHO
WCIIOJIH30BAHNUE BHIEOMATEPHAIIOB); OMIPEICIICHUE PACTBOPOB KUCJIOT U MIEJIOYEH C ITOMOIIBIO0 HHIUKATOPOB;
uccie0BaHNe 00pas3lioB HEOPraHMUECKUX BEILECTB Pa3IMYHBIX KJIaCCOB; HAOIIOICHIE U3MEHEHHSI OKPACKU
WMHAMKATOPOB B pACTBOpAX KHUCIIOT U HIeNoueit; n3ydeHue B3anmozeiictsus okcunaa meau(ll) ¢ pactsopom
CEpPHOM KUCIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIIUI HEUTpalnu3aluu; NOJIydeHHe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHUE OJHOTO METAJLJIa IPYTUM U3 PACTBOPA COJIM; PEUICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4 110
Teme«BakHelme KJ1acChl HEOPraHMYECKUX COCAUHEHUIN.

Ilepuoguyecknii 3axoH u [lepuognyeckas cucrema xumuieckux 31emeHToB JI. U. MenaesieeBa.
CTpoe}me aTOMOB. XI/IMI/I‘leCKaSI CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/lTeJII)HI)Ie pealcuml

HepBBIC IIOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX 3JICMCHTOB. HOHSITI/IG (0] rpynnax CXOOHBIX DJICMCHTOB
(1IesI0UHBIC U IIEIOYHO3EMEbHBIE METAILIbI, FAJIOT€Hbl, HHEPTHBIE ra3bl). DIIEMEHTHI, KOTOpbIe 00pa3yioT
amM(pOTepHBbIE OKCUIBI U TUAPOKCHUJIBL.

Ilepunonnueckuii 3akoH. Ilepruoanueckas cucrema xumMudeckux sineMeHToB . M. Menneneesa.
Kopotkonepuoanas u jnuaHonepuoasas ¢popmsl [leproandeckoil cCuCTEMbl XMMHUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Ileproas! u rpymmnsl. @U3nyeckuil CMBICI OPSAKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
IPYMIbI 3JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTponbl. CTpoeHHE 3IIEKTPOHHBIX 000JI0YEeK
aToMOB nepBbIX 20 xumMHuueckux 3neMeHToB [lepuoanueckoii cuctemsl 1. . MenneneeBa. XapakTepucTuka
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxeHuro B llepuogudeckon cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJiyca aTOMOB XUMHUYECKUX AIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 IpymnaM u nepuogaM. 3uauenue Ilepuoauueckoro 3akona u [lepuoanaeckoit
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB I pa3BUTHs HaAyKU U NpakTuky. [1. 1. MenneneeB — y4€Hbli U
IpaKIaHHH.

Xumnueckas cBsi3b. KoBaneHTHas (MosipHasi M HEMOJSIPHAs) CBA3b. DJIEKTPOOTPULIATEIHLHOCTD
XUMHUYECKHX JIEMEHTOB. MIOHHas CBA3b.

Crenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIponieccs! okucienus u
BoccTaHOBJEHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

XUMHUECKUH SKCIIEPUMEHT: 3y4eHHe 00pa3loB BEUIECTB METAJUIOB M HEMETAJIIOB; B3aMOICHCTBUE
TUAPOKCHUIA IUHKA C pAaCTBOPaMU KHUCJIOT M IIEJI0YEH; IPOBEAEHUE ONBITOB, WILTIOCTPUPYIOLINX
MIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKLnil (TOpEHUE, PEaKLIUU PA3JI0KEHUSI, COEIUHEHUS).

MexnpeaMeTHble CBSI3H
Peanuzanust MeXIIpeAMETHBIX CBSA3EH MPU U3yYECHUH XUMHUH B 8 KJIaCCE OCYILIECTBIISIETCS Yepes3



HCITIOJIB30BaHUEC KaK 06H_II/IX CCTCCTBCHHO-HAaYYHBIX HOHHTI/IP'I, TaK 1 HOHHTHﬁ, ABJIAOIUXCA CUCTEMHBIMU 1714
OTACJIBHBIX IPEAMETOB €CTECTBCHHO-HAYUYHOTI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TIOHSATHS: HAYYHBIN (DaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAJIU3, CUHTE3,

KJIacCU(pUKALHS, TEPUOANIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHIE, U3MEPEHUE, MOJIETTb,
SIBJICHUE.

®u3uka: MaTepus, aTOM, SJIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU, H30TONbI, PaIMOAKTUBHOCT,
MOJICKYJIa, AJICKTPUIECKUI 3apsl, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3,
(bu3nMvecKre BETMYUHBI, €IUHUIIBI M3MEPEHHUs, KOCMOC, TUTAaHETHI, 3BE3/161, COJTHIIE.

buonorwus: porocunres, neixanue, ouocdepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbBIE TOPObI, OJE3HbIE HCKOMAEMbIe, TOILIUBO,
BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI

W3yueHne XMMuu B 8 Kj1acce HaNpaBJIeHO Ha JOCTH)KEHUE 00YUYaIOIIMMUCS JINYHOCTHBIX, METAIPEAMETHBIX
Y TIPEIMETHBIX PE3yIbTaTOB OCBOSHUS Y4€OHOT0 IIpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNIBTaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOTO O0IIETO 00pa30BaHMUs JOCTUTAIOTCS B XOIE
00yuYeHHUs] XMMHUH B €IMHCTBE YY4EOHOM M BOCIIUTATEIBbHOM JesaTebHocTH OpraHu3alii B COOTBETCTBHH C
TpagUuIIMOHHBIMHA pOCCHﬁCKHMH CONMOKYJIBbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, ITPUHATHIMUA
B 00LIIECTBE NMPAaBUIIAMH  HOPMaMH MOBEJICHHS M CIIOCOOCTBYIOT IPOIIECCaM CaAMOIIO3HAHHS, CAMOPA3BUTHS
Y COIMANTU3AIIUH 00YUYaIOIIUXCS.

JInaHOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UUCJIE B YACTH:

IMaTpuoTHYeCKOro BOCIUTAHUSA

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY HACJIEAHIO,
MMOHUMAHUS 3HAYCHUSI XUMUYECKON HAYKH B )KH3HU COBPEMEHHOTO 00111eCTBa, CIIOCOOHOCTH BIAACTh
JIOCTOBEPHOM MH(POPMAIUEH 0 ePEOBBIX JOCTIKEHUSIX U OTKPBITHSIX MUPOBOI M OTE€UECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOICTBE MHpa U 00IIECTBa;

I'pa:xknanckoro BocnuTaHus

2) NpeaACTaBJICHUA O COIHMAIIBHBIX HOpMaxX 1 IpaBrJIaX MCKINIYHOCTHBIX OTHOILIICHUU B KOJIJICKTUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO-HUCCIIEI0BATEIIBCKOM, TBOPUECKOM 1
JIPYTUX BUAAX ACSITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM EATEILHOCTHU MPH BHIMOJTHEHUN
y‘I€6HBIX, IMMO3HABATCJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN y‘-IC6HI)IX ITPOCKTOB,
CTPEMIJICHUA K B3aMMOIIOHUMAaHWIO U B3aMMOIIOMOIIIHU B ITPOLECCE STOH y’—IG6HOI>i JACATCIIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJEHUE U NOCTYIIKH CBOUX TOBAPHILEH C MO3UIIMN HPABCTBEHHBIX U MIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHUA

3) MUPOBO33pEHYECKUX MPEICTABICHHM O BEIIECTBE U XUMUYECKOM PEaKkIliu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABJISIOLIMX OCHOBY ISl IOHUMAaHUs CYLIHOCTH HAyYHOU
KapTUHBI MUPA; MIPEACTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPO/IbI, B3aUMOCBSI3AX
YeJI0BeKa C MPUPOTHON CPello, O pOJIM XUMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJTYYeHHE HOBBIX 3HAHUN IO XUMHUH, HEOOXOIUMBIX AJIs
00BSICHEHUS Ha0JII0JaeMbIX IIPOIIECCOB U SIBICHUH;

5) no3HaBaTeNbHOM, NH()OPMALIMOHHON U YUTATEIbCKON KYJIBTYpPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM paboThI ¢ yYeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATyPOH, JOCTYITHBIMU TEXHUUYECKUMHU
cpelncTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTHI;

6) uHTEpeca K 00y4EeHHUIO U MO3HAHMIO, JTF0003HATETbHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camM000pa30BaHUIO, MPOSKTHON M UCCIIE0BATENILCKOM eI TETLHOCTH, K OCO3HAHHOMY BBIOODY

HaIPaBJIEHHOCTH U YPOBHsI 00y4YeHUsI B lajbHENIIEeM;

@ opMHUPOBaAHUS KYJIbTYPbI 310POBb

7) OCO3HaHUA HCHHOCTHU JXU3HU, OTBCTCTBCHHOI'O OTHOLICHUS K CBOCMY 3J0POBbIO, YCTAHOBKH Ha
3I0POBBII 00pa3 KU3HH, OCO3HAHMS TIOCJICACTBHI U HEMPUSITUS BPEIHBIX MPUBBIYEK (YHOTPEOICHMUS
QJIKOTOJIsI, HAPKOTHUKOB, KypEHUS ), HEOOXOIUMOCTH COOJIIOICHUSI PaBUII 0€301IaCHOCTH TP OOPAIICHHUN C
XMUMHUYECKUMH BEIICCTBAMHU B OBITY M PeabHON JKU3HH;

TpynoBoro BocnuTanus
8) uHTEepeca K MPaKTUYECKOMY U3YUEHHUI0 MpodeccHii U Tpya pa3IuyHOro pojia, yBaKEHUE K TPYLY U



pe3yibTaTam TPYAOBOU JEATeTbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BHIOOpA MHIUBUIYAIbHOM TPAEKTOPUH MPOAOKEHUS 00pa30BaHus C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH; yCTIEIITHON
npoecCuOHANBHOM IeATETPHOCTH M PAa3BUTHSI HEOOXOUMBIX YMEHUI; TOTOBHOCTh aIallTUPOBATLCS B
npodeccuoHanbHON cpere;

IKOJI0TrN4eCKOro BOCIIUTAHUSA

9) AKOJOTHYECKH 11€71eCO00pa3HOr0 OTHOILICHUS K PUPOJIC KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €&
CYLIECTBOBAHMSI, TOHUMAHUS LIEHHOCTH 3/I0pOBOr0 U 6e30macHoro odpasa >kU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY M IICUXUYECKOMY 3/I0POBbIO, OCO3HAHHSI IEHHOCTH COOIIOIEHUS
IpaBWJ1 O€30I1aCHOT0 NOBEICHUS IPU padoTe ¢ BELIECTBAMM, a TAKXKE B CUTYallUsAX, YIPOXKAIOILUX 3710POBBIO
W SKU3HM JTIOJCH;

10) ciocoOHOCTH MPUMEHSITh 3HAHUS, [TOJTy4YaeMble MIPH U3YyUYCHUH XUMUH, JUIsl pEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY>Karollel NpUPOJHON CPENOH, TOBBIIIEHUS YPOBHS dKOJIOTMYECKON KYJIbTYpPbl, OCOZHAHUS
rJ100aTBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeil X PEIICHHUS MTOCPEICTBOM METOI0B XMMuUH; 11)
9KOJIOTHYECKOT0 MBILIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B TIO3HABATEIbHOM, KOMMYHUKATUBHOU U

COLIMAJIbHOU ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIAEISAIOT 3HAUUMBIE JUTsl POPMUPOBAHUS MUPOBO33PEHHUS
oO0IIeHayYHbIe TOHATHS (3aKOH, TEOpHUs, IPUHLIUII, TUTIOTe3a, (PaKT, cucTeMa, mporecce, SKCIePUMEHT U Ap.),
KOTOPBIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETaxX U MO3BOJIAIOT HA OCHOBE 3HAHUH U3
9THUX NMPeAMETOB (HOPMUPOBATH MIPEACTABICHHUE O LEJIOCTHON HAyYHON KapTUHE MUPA, U YHUBEPCAJIbHbIE
yueOHbIe JeicTBUS (T03HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOPbIE 00ECTIEUUBAIOT
(hopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITETIbHOMY INIAHUPOBAHMIO U OCYILIECTBICHUIO YUeOHOMH
NESITEIIbHOCTH.

MeTaHpeI{MCTHHC PE3YJIbTAaTbl OCBOCHU OGp&SOBaTCHBHOﬁ MporpamMmsal 110 XUMHUH OTPAKAKOT OBJIAACHUC
YHHUBCPCAJIIbHBIMHU IMO3HABATCIIbHBIMU I[GI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba30BbIMH JJOrHYecCKHMH el CTBHIMHA

1) yMeHreM uCnob30BaTh NPUEMBI IOTUYECKOTO MBIIIEHUS IPU OCBOCHUHU 3HAHUI: paCKpbIBaTh CMBICI
XUMHUYECKHUX TOHATUH (BBIACNATH X XapaKTepHbIE MPU3HAKH, YCTaHABINBATh B3aUMOCBS3b C IPYTUMU
MTOHSATHUSMH ), UCTIOJIH30BATh MTOHATHUS TSI OOBSICHEHUS OT/ICIIBHBIX (JaKTOB U SBJICHUI; BRIOUPATh OCHOBAHHUS
Y KPUTEPUU ISl KIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMUYECKUX PEAKIUil; yCTaHABIUBATh IPUUUHHO-
CJICACTBCHHBIC CBSI3U MC)KI[y 06’b€KTaMI/I HSYqGHHSI; CTpOI/ITL JIOTUYCCKHUEC paccymneHI/m (I/IHI[yKTI/IBHI:Ie,
L[CI[}/KTI/IBHBIG, 110 aHaHOFI/II’I); JA€JaTh BbIBOABI U 3aKJIIOUYCHU A,

2) yMEHUEM MPUMEHSATH B MPOIECCE MTO3HAHUS MOHATHSI (PEAMETHBIE U METAPEIMETHBIE),
CUMBOIIMYECKHUE (3HAKOBBIE) MOJIENIH, UCTIOTIb3yeMbIE B XUMUU, TIPE0OPA30BHIBATH ITUPOKO MPUMEHSIEMBIE B
XMMHUU MOJICTIbHBIE MPEICTABICHUS — XUMHUUYECKHUH 3HAaK (CUMBOJI JIEMEHTA), XUMHYecKas popmyia u
ypaBHCHI/IG XHMH‘IGCKOFI peaKI_[I/II/I —_— HpI/I peIHeHI/II/I y‘-Ie6HO-HO3HaBaT€JIBHBIX 3aja4d, C y‘-IéTOM 9TUX
MOICJIIBbHBIX HpCILCTaBJ'ICHI/Iﬁ BBISIBJISITH U xapaKTemeBaTL CyIIIeCTBeHHBIe HpI/ISHaKI/I I/I3yqaeMI>IX
00BEKTOB— XMMHUYECKUX BEIIECTB U XMMHYECKUX PEAKIUi; BBISBIISATH O0IIHNE 3aKOHOMEPHOCTH, TPUUUHHO-
CJIEICTBEHHBIE CBSI3HM U MPOTHUBOPEYUS B U3yUaEMBbIX IMIPOLIECCaxX U ABJICHUSX; PEUIaraTb KpUTEPUH IS
BBISIBIICHUS TUX 3aKOHOMEPHOCTEH U MPOTHBOPEUHIL; CAMOCTOSITEILHO BBIOMPATh CIIOCO0 pelIeHus: yaeOHOH
3a/1a4M (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BbIOUpaTh Hanbosee NOAXOASIIUN C YIETOM

CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

Bba30BbLIMH HCCI€10BATEILCKHMH JeHCTBHSIMHA



3) YMCHHUEM UCIIOJIB30BATh MOCTABJICHHBLIC BOIMIPOCHI B KAYECCTBC MHCTPYMCHTA IMO3HAHUS, @ TAKIKC B
Ka4eCTBE OCHOBBI JUIsl (JOPMUPOBAHUS THUIIOTE3bI IO TIPOBEPKE MPABIIIBHOCTH BHICKA3bIBAEMBIX CY)KICHUIA;

4) mpuoOpeTeHue OMbITa MO IJIAHUPOBAHUIO, OPIraHU3AIMH U ITPOBEJICHUIO YYEHUUYECKUX IKCIIEPUMEHTOB:
yMeHHue Ha0JII0IaTh 3a XOA0M MPOLIecca, CAMOCTOSATENIbHO IPOTHO3UPOBATh €r0 pe3ybTat, OpPMYINpPOBATh
O606HIGHI/I$I W BBIBOJIBI ITO pE3yJIbTaTaM HpOBe}IéHHOFO OIIbITa, UCCIICAOBAHMsI, COCTABJISTH OTYET O
npojieIaHHoM padoTe;

Padoroii c undopmanuei

5) yMeHueM BbIOHpaTh, aHATU3UPOBATH M HHTEPIPETUPOBATH NHPOPMAIUIO PA3THMYHBIX BUAOB U HOpM
MIPEICTABICHUSI, TOJIy9aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS TUTEPATypa XUMUIECKOTO
coJiep>KaHus, CIIPaBOYHBIE TTOCOOUS, pecypchl IHTepHEeTa); KpUTHYECKH OIICHUBAThH IPOTHBOPEUYHUBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;

6) yMEHHEM MPUMEHATDH Pa3IMYHbIe METO/IbI U 3aPOCHI PU OUCKe U 0TOOpe nH(pOpMaLUU 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX TSI BHITOJTHEHUS YIeOHBIX U TIO3HABATENbHBIX 3a]1a4 OTpe-
JENEHHOTO THITA; MPUOOPETEHUE OIBITa B 00JIACTH MCIIOIB30BAHMS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, OBJIaJICHHE KYJIbTYPO aKTUBHOTO MCTIOIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OpMY IIpecTaBiIeHHsI MH(POPMAIMK U WILTIOCTPUPOBATD
pelraeMble 3a1a4u HECIIOKHBIMHU CXEMaMHu, TuarpaMmmMamMu, IpyruMu popmamu rpauiku u Uux
KOMOHUHALIMSIMU,

7) yMEHHEM UCIIOIB30BaTh M aHAJIU3UPOBAThH B IIpOLECCE YUEOHOM 1 UCCIIEI0BATENILCKOM 1E€ATEIbHOCTU
MH(OPMAILIKIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X0341iCTBA U TPAHCIIOPTA HA COCTOSTHUE
OKpY>Kalolllel MpUPOTHON CPEIbl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /ICTBHAAMH

8) yMeHHeM 3aaBaTh BOIPOCHI (B XOJI€ IMAJIOTA U/HIIU TUCKYCCUH) TIO CYLIECTBY 00CYKIaeMOi TeMBI,
(hopmMyaupOBaTh CBOM MPE/IJIOKEHHUSI OTHOCUTEHHO BBITIOJIHEHHS TIPEITIOKCHHON 3a/1a4u;

9) mpuoOpeTeHne ONbITa MPE3CHTAIMH PE3yIbTaTOB BHIIOIHEHHS XMMUYECKOTO KCIIEPUMEHTA
(;1abopaTopHOTO OMBITA, TAOOPATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOWCTB BEIIECTB, YUSOHOTO MIPOCKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMM [MO3HABATEIBHON U HCCIIEI0BATEIBCKOM
JESITEIbHOCTH PU PEIICHUN BO3HUKAIONIMX MPOOJIeM Ha OCHOBE y4€Ta OOIMINX HHTEPECOB U COTIIaCOBAHUS
no3uIuil (00CyXIeHus, 00MEH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPUHAIIHSI COBMECTHBIX JCHCTBHIA,
OIpeICTICHUE KPUTEPHEB 110 OIICHKE KauecTBa BBIMIOJIHCHHOW paOOThI U JIp.);

YHuBepcaabHBIMH PeryJIATUBHBIMH J1eiiCTBUSAMH

11) ymMeHuEM caMOCTOSITETILHO OMPEEIIATh LEIH AesITeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh U IPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JESATEIBHOCTD, BEIOMpATh Hanboiee
s dexTuBHBIC CITOCOOBI pelIeHNs YIeOHBIX M MO3HABATEIBHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIATh WITH
KOPPEKTUPOBATh IPEIJIOKEHHBIN aITOPUTM IEUCTBUH IIPH BBIIIOJIHEHUY 3aJaHUN C YY4ETOM I1OTyYEHUs
HOBBIX 3HAHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIHUAX; OLCHUBATH COOTBETCTBHE MOJIYYECHHOTO
pe3yJbTaTa 3asBJICHHON LenH;

12) yMeHueM UCIIONB30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, MpeAsiaraeéMble B YCIIOBUH 3a/1aHUi.

INPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe npeaMeTHBIX pe3yNIbTaTOB 10 OCBOCHHUIO 0053aTEIILHOTO COIEPKAHHs, YCTAHOBIIEHHOTO JaHHOM
MPUMEPHON pabodeil mporpaMMo, BEIIEISIOT: OCBOCHHBIE 00 yUJaIONUMUCS HAYYHBIC 3HAHUS, YMEHUS U
CIoCcoObI ICUCTBUH, crielupUIECKHE IS PEIMETHON 00J1aCcTH «XHUMHUS», BUIBI ICATEIHHOCTH 10
MOJIYYEHHUIO HOBOT'O 3HAHHMS, €T0 WHTEPIIPETAIINH, IPEOOPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U
HOBBIX CUTYyalUsIX.



[IpenMeTHBIE pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTDH y 00YUAIOIIMXCS CIEAYIOINUX YMEHH:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TIOHSITHI: aTOM, MOJICKYJIa, XAMAYECKUIN 3JIEMEHT, MPOCTOE
BEIIECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPOIHASL U HEOJHOPOAHAS ), BaJIEHTHOCTb, OTHOCUTEIIbHAS
aTOMHAasl U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JIs
XMMHUYECKOT0 JIEMEHTA B COEMHEHUH, MOJIIPHBIA 00BEM, OKCH/I, KUCIIOTAa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIATEILHOCTD, CTETICHb OKUCIICHHSI, XUMHUECKas peaklys, KiacCu(pUKaIus peakiuii: peakuu
COEJIMHEHUS, PEaKIMM PA3I0KEHHs, PEaKLMU 3aMEILeHHs, PeaKLIud 0OMEHa, 9K30- M SHI0TEPMHUECKUE
peakuuu; TerioBoi 3 HexT peakuuu; SAPO aToma, SJICKTPOHHBIN CION aToMa, aTOMHasi OpOUTAIb, PAJANYC
aToOMa, XMMHUYECKasl CBA3b, NOJISIPHAS U HETIOJISIPHAsl KOBAJIEHTHAs CBSA3b, HIOHHAS CBSI3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J10JIs BEIIECTBA (IPOLEHTHAs: KOHLEHTPAallKs) B pacTBOPE;

2) unmoCmpuposams B3auMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHH (CM. 1. 1) ¥ IPUMEHSTH 3TH TOHITHUS
IIPY ONMCAHUM BELECTB M UX MPEBPAIICHU;

3) ucnoavzosams XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHS (DOPMYJT BELICCTB M YPABHEHUH XUMHUUECKUX
pEeaKIIHNiA;

4) onpedensimb BaJIGHTHOCTh ATOMOB SJIEMEHTOB B OMHAPHBIX COSIMHECHUSX; CTENICHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; IPUHA/JIEKHOCTD BEILIECTB K ONPeAEIEHHOMY KJIacCy COETUHEHUH 110
(dbopmynaM; BUI XUMHUYECKON CBSA3U (KOBAJCHTHAs! M MOHHAS) B HEOPTAaHUYECKUX COCTUHCHUSX;

5) packpwisams cmwica Tlepuoamueckoro 3akona Jl. 1. MenneneeBa: JeMOHCTPUPOBATh IOHUMAHNE
NIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX IEMEHTOB OT UX 10J10KeHu B [lepnoandeckoit
CHUCTEME; 3aKOHOB COXPAHEHUS MACChI BEIIECTB, [IOCTOSHCTBA COCTAaBA, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOTaJIpo; OMKUCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 popmy Ilepuonndeckoil cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATUS «TJ1aBHas noAarpymnmna (A-rpymnmna)» u «mnobouynas noarpymnmna (b-
TpyMIma)», Majble U OONbIINE MePUO/Ibl; COOTHOCUTH 0003HAUCHHs, KOTOPBIE UMEIOTCS B TaOJIHIIe
«Ilepuoanueckas cucrema XxuMuueckux snemeHToB . M. MenneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsi sApa, 001ee YUCII0 IIEKTPOHOB U
pacupeieNeHue Ux 10 3JIEKTPOHHBIM CII0SM);

6) kraccuguyuposamv XMMHUYECKHUE JICMEHTHI; HEOPTaHUYECKUE BEIIECTBA; XUMUUECKHE Peakiuu (110
YHCITy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIMHU BEUIECTB, IO TETUNIOBOMY dPPEKTY);

7) xapaxmepuszosams (onucvleams) 0OIME XUMHUYCCKUE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIaCCOB,
MIOATBEPK/1ast ONMCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIMX XUMUUECKUX PEAKIUi;

8) mpoenoszuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaY€CTBEHHOT'O COCTaBa; BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUI B Pa3IMUHbIX YCIOBHSIX;

9) ebluUCIAMbG OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO
XMMHYECKOT0 3JIEMEHTA 10 GOpMyJie COeAMHEHUS; MAaCCOBYIO JIONIIO BELIECTBA B PACTBOPE; MMPOBOAUTH
Pacy€Tel 110 ypaBHEHHUIO XMMHUYECKOM pEeaKLuu;

10) npumernsims OCHOBHBIE OTIEPALIMN MBICIUTEIIBLHOM JICSITEIHOCTH — aHAJIN3 U CUHTE3, CPABHEHHE,
0000111eHue, cUCTEMATH3AHIO, KIacCU(PUKAIIHIO, BbISIBICHHE IPUYMHHO-CIIEICTBEHHBIX CBSI3eH — AJIs
W3Yy4YEHUs CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIUI; ECTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
Ha0I0IeHne, U3MEPEeHUe, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH );

11) credosams mpaBUIaM MOTb30BAHUS XUMHUYECKOH MOCYI0 M JTaOOPATOPHBIM 000PYIOBAHUEM, & TAKKE
npaBuIaM oOpalleHHs ¢ BEIECTBAMH B COOTBETCTBUH C MHCTPYKLUSAMHU I10 BBITOJIHEHUIO JJa0OPaTOPHBIX
XUMHYECKHX OIBITOB O MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOA M KHCIOPO/Ia),
IIPUTOTOBJICHUIO PACTBOPOB C OIIPEAEIIEHHON MacCOBOM J10J1€M paCTBOPEHHOIO BELIECTBA; IIJIAHUPOBATh U
IIPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTBI 110 PACTIO3HABAHUIO PACTBOPOB ILEI0YEH U KUCIIOT C TOMOIIBIO
WHANKATOPOB (JaKkMyc, heHondranent, METUIOPaHX U Jp.).



TEMATHWYECKOE IIV/TAHUPOBAHHME

Ne | HaumeHoBaHue pa3genoB 1 | KosimyecTBo 4acoB Jdata |Buabl JedaTeIbHOCTH Bupapl, JJIEKTPOHH
n/ | TeM NporpamMMbl BCer| KOHTpOJI | mpaKkTHy | H3y4e dopm ble
n LHLIE P— HHUA bl (nudpoBbIe
Pazzen 1. [lepBoHaYaibHble XMMHUYECKHE TOHATHSA
1.1.| Xumusa — BaxkHas 06J1aCTh 5 0 1 02.09.2 | PackpbIBaTb CMbICJ U3y4YaeMbIX IOHATHUH.; TecTupoBa| yuebHbIE
eCTeCTBO3HaHUA U 022 | PackpbiBaTb poJib XUMHUH B IPUPOJE U KU3HU HUE; AHUCKH
NpaKTHYeCKoun 16.09.2 | yenoBeka, e€ cBS3b C APYTUMH HayKaMu.; CJiel0BaTh
IOaaTanLLIACTIA IIATADAV A n22 M AnDIInans Ay AADATIIIa TIIssIIITAnIAATE TIAaTTTATE 1x
1.2.| BemecTBa 18 |2 2 26.09.2 | [IpyMeHSITh eCTECTBEHHO-Hay4YHbIe MeTO/bl MOo3HAaHUS | KoHTpo |ydebHBIe
U XUMHYecKHue 022 | (B TOM uMcJie HAGIIOEHHE, MOZIETUPOBAHUE, JIbHad ANCKH
peaknuu 25.11.2 | skcriepUMeHT) ¥ OCHOBHbIE OTlepalU{ MbICJIUTENbHON | PpaboTa;
022 | nesatenbHOCTH (CpaBHEHME, KIacCUPUKALUA) A1
U3y4eHUs BelleCTB U XMMUYECKUX peaKLUil.;
PackpbIBaTh CMbIC/ M3yYaeMbIX NOHATHUHN U 3aKOHOB U
NPUMEHATb 3TU NOHATUSA IPU ONIUCAHUU CBOUCTB
BelLleCTB U UX NIpeBpalleHNu N .;
Pa3znnuath pusnyeckre U XMuMUYeCKUE SIBJIEHMUS,
00'bSICHATh UX CYLIHOCTb C TOYKH 3pEHHSI aTOMHO-
HToro no pasgeny 23
Pazzen 2. BaxkHelIMe npejcTaBUTE/IM HEOPraHUYEeCKUX BelleCTB
2.1.| Bo3ayx. Kucnopog. [lonsatue |5 0 1 28.11.2 | XapakTepHu30BaTh (OMUCbIBATh) COCTAB BO3/yXa, [luceme |ydyebGHbIE
06 okcHAax 022 | dusuyeckre U XMMUYECKHUE CBOMCTBA KUCI0POJA, HHBIN AUCKH
12.12.2 | cnoco6e1 ero nosy4eHus, npuMeHeHWe U 3HaYeHUE B KOHTPO.I
022 | npupoge 1 XKU3HK YeJOBEKa.; b;
CobupaTb npUbOPHI A1 NOAyYeHUS KUCA0POa
(BBITECHEHMEM BOJbI U BO3/lyxa).; Pacno3HaBaThb
OMNKITHRIM OVTAM KUCTONOT *
2.2.|Bogopoaga,. 5 |1 1 16.12.2 | XapakTepu3oBaTb (0NMCbIBaTh) GU3UYECKUE U Koutpo |yuyeGHble
IToHATHE 0 KUCJIOTAX U COJIAX 022 |xuMuYeckue CBOMCTBA BOZ0PO/ia, CHOCOOBI €T JIbHaf ANUCKU
11.01.2 | mony4yeHus, npuMeHEHHUE.; paboTa;
023 | CoGupaTh mpubop AJs MONYIEHHsT BOJOPO/A.,;




2.3.| KosimyecTBeHHbIE 4 |1 0 13.01.2 | PackpbIBaTb CMBICJI U3y4aeMbIX IOHATHH U Kontpo |P3II
OTHOLIEHUA B XMMUH 023 | npUMeHATb 3TH NOHATHUS, a TAKXKE U3YYEHHbIEe JIbHas
23.01.2 | 3aK0oHbBI U TEOPUH [1Jis pellleHUs] pAaCYETHBIX 33/1a4.; paborTa;
023 | BEIYKCASATH MOJISIPHYIO MacCy BelecTB;
KOJIMYeCTBO BelllecTBA. 00'bEM rasa. Maccv
2.4/ Bopga. PactBopnbl. [loHsiTHE 06| 5 0 1 27.01.2 | XapakTepu30oBaTh pU3UUECKHE U XUMUYECKUE [lucbme | yyebOHBbIE
OCHOBAaHUAX 023 | cBoiicTBa BOJbI, €€ poJib KaK PAaCTBOPUTEJS B HHBIU ANUCKH
10.02.2 | npupogHbIX mporieccax.; KOHTPOJI
023 | CocTaBnATh ypaBHEHHS XUMUYECKUX PEAKLUH C b;
y4yacTHeM BOJIbl.;
OOBACHATD CYLIHOCTb 3KOJOTHYECKUX PObJeM,
CRARAHHKIX € RATNIRHAHUAM IMMTNUNOOHRKIX ROT
2.5.| OCHOBHBIE KJIaCChI 11 |1 2 13.02.2 | KnaccupuuupoBaTh U3yyaeMble BellecTBa Mo Koutpo |y4yebHble
HeopraHu4ecKux 023 |cocTaBy U CBOWCTBaM.; JIbHaA AUCKH
coeAMHEeHU 20.03.2 | CocTaBassTb GOpPMYJIbI OKCH/IOB, KMCJIOT, pa6oTa;
023 | ocHOoBaHMH, cosiell U Ha3bIBATh UX 110
MeXJyHapoJHON HOMEeHKJATYype.;
CocTaB/SITh MOJIEKYJISIPHbIE yPaBHEHUsI peaKLUH,
WUTtoro no paszgeny 30
Paznen 3. llepuoandyeckuii 3akoH u [lepuoanyeckas cucrema
vonmannacrav nmoammairman T I Maoassnanmaona
3.1.| [lepuognyecKkuii 3aKOH U 7 1 0 24.03.2 | PackpbiBaTh CMbICJ IEPUOJUYECKOTO 3aKOHA.; KoHTpo |y4yeGHbIe
[lepuoguyeckas cucrema 023 |[loHUMATB CyleCTBOBAaHUE TEPUOAUIECKON JIbHaA AUCKH
XMMHYECKHUX 3JIEMEHTOB 21.04.2 | 3aBUCMMOCTH CBOHCTB XUMHUYECKHUX 3JIEMEHTOB pabora;
A. 1. MeHaeneeBa. 023 | (u3MeHeHHe pajuyCcoB aTOMOB U
CTpoeHue aToMa 3JIEKTPOOTPULIATENBHOCTH) U UX
COoeJMHEHUH OT MOJIOKEHUS B IEPUOUYECKOH
CUCTeMe U CTPOEeHUS aToMa.;
YcTaHaBIMBATh CBA3b MEXK/Y M0J0XEHUEM 3JIeMEeHTA
3.2.| XuMHu4YecKas CBA3b. 8 1 0 24.04.2 | OnpenensaTb BUJ XUMUYECKOU CBSI3U B COEIUHEHUMU.; Kontpo |yuyeGHble
OKHMC/IMTE/IbHO- 023 | OnpepnensAThb CTeNEeHb OKUCIEHUS XUMUYECKOTO JIbHas AUCKH
BOCCTAHOBHTEJ/IbHbIE 29.05.2 | anemenTa o popmy.ie ero coejuHenus.; Onpegensats | pabora;
peaknuu 023 | snemeHT (BeleCTBO) — OKUCAUTEb U 31€MEHT
(BemecTBO) —
UTtoro no paszgeny: 15
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ITOYPOYHOE

IIJTAHUPOBAHMUE

Ne | Tema ypoka KoanuectBo yacoB Hara Buasl, popmbl
n/ usyde KOHTPOJISAA
BCEro | KOHTPOJI npak
n HUS
bHbIE THYE
padoTbI CKHe
pado
ThI
0 0] .

1. | Xumus — BaxkHas 1 YcTHBIN
00J1aCcTh €CTECTBO3HAHUS ompoc
Y IPaKTHUYECKOU
NESTEIbHOCTH YeJI0BEKa
Jlpenmer xumumu.

Posb xuMuM B )KU3HU YEJIOBEKA.
U 0]

2. | Tena u BemecTna. 1 JIuKTaHT;
®du3nYecKre CBOMCTBA
BEIIIECTB.

ArperaTHoe COCTOSIHHE
BEIIECTB.

3 | 3HaKOMCTBO C MpaBUIaMH 1 U 1 IMpakTnueckas
TEXHUKU 0€30IaCHOCTHU TPU pa6ota Ne 1
paboTe B KaOMHETE XUMHH

0] 0]
4. | Ilonarue o meTomax 1 TectupoBanue;
MO3HAHUS B XUMHHU.
XuMUsl B CUCTEME HayK.
0 0]
5. | UucThle BelecTBa U CMECH. 1 JvuKTaHT;
1
6. | Bxomnas koHTpoJibHas padota | 1 1 KoHntposbHas
Ne T CnocoOsl pasneneHus pabota
cMecei.
0] 0] .

7. | .BemecTBa U XMUMHYECKHE 1 [InceMenHbI
peakiu. ATOMBI U MOJICKYJIBI. KOHTPOJIb;

U U .

8. | Xumuueckue 3neMeHTHI. 3Haku | 1 [TucrmeHHbI

XUMHUYECKUX IJIEMEHTOB KOHTPOJIB;
b
U 0]
9. CHUMBOJIBI XUMHUYECKUX 1 TectupoBaHnue;
2JIEMEHTOB
U 0] o
10. | IIpocTsle u CI0kKHBIE BemecTsa.| 1 ITnceMeHHbIH
KOHTPOJIb;
U U

11. | ATOMHO-MOJIEKYJISIPHOE 1 JlukTaHT;
yUEHHE.

U 0] .

12. | Xumuueckast 1 [TucermMeHHBIN
opmysra. KOHTPOJIb;
BanenTHOCTH aTOMOB
XUMHYECKHIX

QJICMCHTOB.




13 | XuMudeckas IIucsMeHHbBIH
hopmyna. KOHTPOJIb;
BanenTHoCTh aTOMOB
XUMHYECKUX
3JIEMEHTOB.

14 | 3akoH mocTOSHCTBA COCTaBa YcTHbI

BEIIECTB. onpoc




15 | Maccogas nons [TnceMeHHBIN
XUMHYECKOTO KOHTPOJIB,;
3JIeMEHTa

16 | Pemenue 3anay [TiCbMEeHHBII

KOHTPOJIb;

17. | ®uznveckre 1 XUMHIECKUE TectupoBanue;
SIBJICHUSL.

18 | Xummuueckas peaxius u eé TectupoBanue;
MIPU3HAKU.

19. | 3akoH coxpaHeHus: Macchl [TucsmeHHbI
BCIIICCTB. KOHIPO/I

20 | XuMuueckue ypaBHEHUS YcTHbIN onpoc

21. | Knaccudukarms IInceMeHHEBIN
XUMHYECKHUX PEaKIU KOHIPOb
(coenunenws,
pazoxKeHus,
3aMeIIeHus, 0OMeHa).

22. | Obobmenue [pakTuueckas

pabota Ne 3

23 | Konrponsuas pabora Ne 2 KoHTpoIbHast

pabora;

24. | .Bo3myx —cMech Ta3oB. YCTHBIH
Cocras Bo3nyxa. OT1poC;

25. | Kucnopon — TectupoBanue;
3JIEMEHT U
IIPOCTOE
BEILIECTBO.

Haxoxnenue
KHCIIOpO/ia B
pupoe,
26. | Okcumbl IIncpMenHbBIH

KOHTPOJIb;




27. | IlpumMeHEeHnE KUCIOPO/Ia. [IpaxTrueckas
CriocoOsI omydeHust pabota Ne 4
KHCcIopoa B Jabopatopuu
Y TPOMBIIIJICHHOCTH.

28. | KpyroBopot kuciopoja B YcTHbi
npupoae. O30H OIIpOC;

— aJUTOTPOTTHAS
Moau(UKAIUSL
KHCIIOPOJIa.

29. | TermnoBoii d¢ddekt TectupoBanue;
XUMHYECKOU peaKIuu,

TEPMOXHUMHYECKHE
ypaBHEHUS,IK30- U
SHAOTEPMHUYECKHE
peakuuu.

30. | ToruMBO: Yroiab U METaH YcrHbrit
.3arpsi3HEHHE BO3IyXa, OIIpoc;
yCUJIEHUE TTAPHUKOBOTO
s dexra, pazpyrieHue
030HOBOTO
CJIOS1.

31. | Bomopon — VeTHBIHI
3JIEMEHT | MPOCTOE OTIpoc;
BEIIECTBO.

32. | Hony1enne u codupanue I[TpakTrueckas pabora
BOJIOpOJIA No 5

33. | Kucnotsl u counu. TectupoBanue;

34 | KonudecTBo BelIecTBa. IIncpMeHHBIH
KOHTPOJIb;

35. | Monb. Monsipaast Mmacca. 3akoH TectupoBanue;
ABoraapo

36. | Pacuéthl mo IIncerMeHHBII
XUMHYCCKAM KOHTPOJIb;
yYpaBHEHUSIM.

37 | KonrponbHas KonTponbsHas
pabota Ne 3 pabota

38. | .OcHOBHBIE KJIacChl YcTHbI
HEOPraHUYECKUX OIpoc;
coeuHeHu .Pu3ndeckue
cBolicTBa BoAbl. Boia kak
PacTBOPHUTEID.

39. | PacTBOpEI. [TucrmeHHbIN
Hacwimennsie u KOHTPOJIb;

HEHACBILICHHbIE
pacTBOPBL.




40.

PacTtBopuMoOCTh BEnecTB B
Boje .MaccoBas noiis
BEILIECTBA B PaCTBOPE.

IIucrMeHHBII

KOHTPOJIb,

41.

XUMHUUYECKHUE CBOIICTBA BOBI.
OcHoBaHus

JuKTaHT;

42.

Pois pacTBOpOB B
IIPUPOAEC U B KU3HU
yenoBeka. Kpyrosopor
BOJIbI B IIPUPOJE.
3arpsi3HeHUE TPUPOTHBIX
BojA. OXpaHa U OYHCTKA
MIPUPOJIHBIX BOJI.

IIncsMeHHBII

KOHTPOJIb;

43.

OKcCHOBL.
Homenknarypa
OKCH/JIOB
(MexayHapoHas U
TPUBHAJIbHAS).

TectupoBanue;

44,

Knaccudukanms okcumios:
coneo0pasyromme
(OCHOBHBIE,KHCIIOTHBIE,
aM(pOoTepHBbIC) U
Hecoseo0pa3yroIiue.
du3nYeCcKue u
XMMHYECKHE CBOMCTBA
okcuoB. [lomyuenue
OKCH/JIOB.

IIncrMeHHEBII

KOHTPOJIb;

45.

OcHoBaHus.
Homenkiarypa
OCHOBaHUI
(MexxayHapoHas U
TpUBHAJIbHAS ).

TectupoBanue;

46.

Knaccudukamus ocHOBaHM
‘IIETIOYH U HEPACTBOPHUMBIE
ocHoBauus. duznyeckue u
XHMUYECKHE CBOMCTBA
OCHOBaHMIA.

[TonydyeHne OCHOBaHUIA.

IInceMeHHEBIN
KOHTPOJIb;

47.

Kucnotsr.
Homenknartypa
KHCJIOT
(MexyHapoHas U
TpUBHAJIbHAS).

TectupoBanue;

48.

Knaccuduxanus Kucior.
dusnueckue u
XUMHYECKHE CBOIMCTBA
KUCJIOT. P akTHBHOCTH
metamioB H. H. bekerora.
[lonyyeHue Kucmuor.

IIluceMeHHBII

KOHTPOJIb,




49.

Comu. Homenknatypa
couet
(MexxayHapoHas U
TpUBHAJIbHASA).

duznueckue 1 XUMHYECKUE
CBOMCTBA COJIEM.

[Tonyuenue coseid.

YcTHBIM ompoc

50. | ['eHeTHUeCKasT CBSA3b MEKIY [TuceMeHHbIN
KJIacCaMU HEOPTaHUYECKUX KOHTpO!JIb;
COCAVMHECHUM .

51. | Pemenue sxcriepuMeHTaIbHBIX [IpakTnueckas
3a/1a4 1o TeMe pa6ora Ne 6
«BaxHeimme Kiaccol
HEOPraHUYECKUX
COCIMHEHUI.

52. | Konrponenas pabora Ne 4 KoHTpostbHas

pabora;

53. | .EcTecTBeHHBIE ceMeiicTBa JluKTaHT;

XHUMHUYCCKUX JJICMCHTOB .

AmdoTepHOCTH




54 | Ileproamueckuii 3aKoH. VYceTHbii
[lepuoanueckas cuctema OTIpoc;
XUMHYECKHX 2JIEMEHTOB

. N.Menneneesa

55. | ®u3nUYECKHUil CMBICI HOPSIIKOBOTO ITucpmeHHBIH
HOMEpPA, IEPUOIA U TPYIIIIBI KOHTPO!JIb;
9JIEMEHTa NEePUOABI U TPYMIIBL.

56. | Ctpoenue atomos. CocTan [TncpMeHHBII
aTOMHBIX A1EP. KOHTpPOJIb,

57. | HUszoromsl. YCTHBIN

OTpoc;

58. | CtpoeHre 000JI09€K aTOMOB TecTHpOBaHHME;
nepBbix 20  XMMHUYECKHX
aneMeHToB llepuoamdeckoii
cuctemsl J1. 1. Menzaeneena.

59. | XapakTepucTuka XUMHYECKOTO [IucemenHbI
3JIEMEHTA IO €T MOJIOKEHUIO B KOHTPOIJIb;
[lepnonnueckoii cucreme /1. .

Menaeneesa.

60. | 3aKkOHOMEpPHOCTH U3MEHEHUS VCTHBIH
paauyca aToOMOB XUMHYECKHX ompoc;
JJIEMEHTOB, METATMYECKUX U
HEMETAJUIMYECKUX CBOWMCTB IO
Tpynmnam U nepruojam.

61. | 3nauenue [lepmoguaeckoro YcTHbil
3akoHa u Ilepnoanyeckon OIpoc;
CHUCTEMbI XUMHUYECKHUX
3JIEMEHTOB JIJIS Pa3BUTHS
Hayku u npaktuku. 1. 1.

MenpeneeB — y4E€HBIN U
rpakIaHHH.

62 | KontposnbHas pabota Ne 5 Kontponbhas

pabota

63. | Xumuueckas CBA3b. [TuceMeHHBIIH
KoBanenrnas KOHTPOJIb;
(monsApHas u
HENOJIsIpHasi) CBA3b.

64. | DACKTPOOTPHUIIATEITHFHOCTH TectupoBanue;

XUMUYECKHUX AJ1IeMEHTOB. MoHHas

CBSI3b
65. | CrerieHb OKHCIICHUS. TectupoBanue;
66. | OKUCIUTENBHO - [TuceMeHHbBIN

BOCCTAaHOBHUTCIIbHBIC PCAKIIUH.




KOHTPOJIb,

67.

IIponeccsl okuceHus u
BOCCTAHOBJICHUS.
Oxkucnaurenu u

BOCCTaAHOBHUTCIIN.

IIncsMeHHEBII
KOHTPOJIb;

68.

Hrorosoe 06001IeHKE 32 KypC
XUMHH 8 KJ1acca

TectupoBanue;

OBILIEE
KOJIMYECTBO YACOB
MO TTPOTPAMME

68




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ15S1 YHEHUKA
Xumus. 8 knace/I"abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO
«M3narenscTBo«IIpocBenienue;

METOOANUYECKUE MATEPUAJIbBI U151 YUUTEJIA
Xumus 8 kiace O,C.I"abpuenss, N.I'.Octpoymos, C.A.Cnaakos

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

Caiit xummueckoro (akynprera MI'Y,



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHMUE
CripaBouHbIe TaOJIMLIBI, MOJIETTU KPUCTAJUIMYECKUX PEIIETOK, TPUOOP IS OTyUEHHS Ta30B

OBOPYJOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUUYECKHX PABOT,
JEMOHCTPAIINH
KommberoTep, ,KOMIEKLINH,






