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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma mo xumuu A oOydaromuxcs 8 KJaccoB cocTaBlieHa Ha OCHOBe TpeOoBaHMit k
pe3ynbTaTaM OCBOCHHsI OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHus,
Mpe/CTaBIeHHbBIX B DeiepalbHOM TOCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApTe OCHOBHOTO OOIIETO
o0pa3oBaHus, ¢ y4ETOM pacHpeeIEHHBIX 0 KJIaccaM MPOBEPsSEMbIX TPeOOBaHMI K pE3yIbTaTaM OCBOCHHS
OCHOBHOM 00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHus U IIEMEHTOB COJICPIKAHUS,
MPEJICTaBICHHBIX B Y HUBEPCAIBbHOM KOJIU(UKATOPE MO0 XUMUH, a TaKkKe Ha ocHOBe [IpumMepHOii mporpaMMel
BOCIHTaHUS 00y4YalOIUXCsl IPHU MOTYYSHUH OCHOBHOTO 00111ero oopazoBanus u ¢ yuérom Konuenuu
IpernoiaBaHus yueOHOro npeaMera « XuMus» B 00pa3oBaTeIbHbIX opranusanusx Poccuiickoi
denepannu, peaau3youX OCHOBHbIE 001Ie00pa3oBaTeabHble TporpaMMel (yTB. Pemenunem Komnerun
Munnpocemenus: Poccun, mpotokos ot 03.12.2019 N [1K-4BH).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMUS»

Bxuiag yuebHoro npeamera « XuMush» B JOCTHKEHHE 11€JI€ OCHOBHOTO 00111eT0 00pa3oBaHusi 00ycIoBIIEH
BO MHOT'OM 3HaUYeHHEM XUMHYECCKOU HAYKH B ITIO3HAHWH 3aKOHOB IIPHUPOALI, B PA3BUTHU ITPOU3BOAUTCIBHBIX

cuJ1 001IeCTBa U CO3aHUH HOBOM 0a3bl MaTepUAIbHOM KYJIbTYPBHI.

XuMus Kak 3J1€MEHT CUCTEMbI €CTECTBEHHBIX HAyK pacIpOCTpaHuiIa CBOE BIMSIHUE HA BCE 00JIacTU
YeJI0BEYECKOr0 CYIECTBOBAHNUS, 3a/1aJ1a HOBOE BUICHUE MHUPA, CTala HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYpPbI, HEOOXOJAUMBIM YCIOBUEM JKU3HU OOIIECTBA: 3HAHUE XUMUU CITY>KUT OCHOBOM ISt
(bopMHpOBaHUS MUPOBO33PEHHS YETIOBEKA, €T0 MPEICTABICHUH 0 MaTepPHAILHOM €IMHCTBE MUPA; BAXKHYIO
pOJIb UTparoT GopMuUpyeMble XUMHEH TPEACTABICHHS O B3aMMOIPEBPALICHHUSIX SHEPTHH U 00 SBOJIIOLUN
BEIIIECTB B NMPHUPOJIE; COBPEMEHHAsI XMMHUS HalpaBlieHa Ha PEIICHUE II00aIbHBIX TPOOIeM yCTOHYMBOTO
pa3BUTHUS YEJIOBEUECTBA — CBHIPHEBON, JHEPI€TUYECKOM, MUIIEBON U 3KOJIOTUUECKON 0€3011acCHOCTH, IPOobdIeM
3paBOOXPAHCHHUS.

B YCIIOBUAX BO3PACTAOMICTO 3HAUYCHUA XUMHU B )KU3HU 06IJ_IGCTBa CYHICCTBCHHO MMOBBICUJIACH POJIb
XUMHUYCCKOI'o O6pa30BaHI/I$I. B miane conmanu3anuyu OHO SABJISETCS OJHUM M3 YCHOBI/Iﬁ (bOpMI/IpOBaHI/ISI
HWHTCJIJICKTA ITUYHOCTU U TAPMOHHUYHOI'O eé Ppa3BUTHUA.

COBpCMCHHOMy YCJIOBCKY XUMHUYCCKUC 3HAHU A HCO6XO,Z[I/IMLI JJIA HpI/IO6peTCHI/IH O6IJ_ICKy.TIBTypHOFO
YPOBH:, MMO3BOJIAOIICTO YBEPCHHO TPYAUTHCA B COIUYMC U OTBETCTBCHHO Y4aCTBOBATH B MHOFOO6pa3HOﬁ
KH3HU 06H_ICCTBa, JJIA OCO3HAaHUA BAXKHOCTH PAa3yMHOI'0 OTHOIICHHA K CBOEMY 310POBBIO U 3J0POBbLIO
ApYyTux, K OKPY)KaIOHIeﬁ HpPIpOI[HOﬁ cpeac, 1A rpaMOTHOTO TOBECACHU S ITPU UCITIOJIb30BAHUU PA3JIMYHBIX
MAaTCPHAJIOB U XUMHUUCCKUX BCIICCTB B HOBCG,HHCBHOﬁ KH3HU.

Xumuueckoe o0pazoBaHUE B OCHOBHOM HIKOJIE SBJISETCS] 0230BBIM [0 OTHOIIEHUIO K CUCTEME OOIIEro
XUMHYECKOTro oOpa3oBanus. [103ToMy Ha COOTBETCTBYIOILIEM €My YPOBHE OHO peain3yeT NpUCyIIue o0Iemy
XUMUYECKOMY 00pa30BaHHIO KITFOUEBBIC IEHHOCTH, KOTOPBIE OTPAKAIOT TOCYIapCTBEHHBIE, OOIIIECTBEHHBIC U
WHAMBUIyalIbHBIE TOTPEOHOCTH. DTUM ONPEIENIeTCs CYIHOCTh 001Iel cTpaTerun o0yueHus, BOCIUTaAHUS U
pa3BUTHUS 00YUaIOLIUXCS CPEICTBAMU YUEOHOT0 IpeaMeTa « XUMUS.

N3yuenne npeamera: 1) cnocoOCTByeT peaqu3aliii BO3MOKHOCTEH Ui caMOpa3BUTUS U (HOPMUPOBAHUS
KYJIBTYPbI IMYHOCTH, €€ 001Iel 1 (PyHKIIMOHATLHON TPAaMOTHOCTH; 2) BHOCHUT BKJIa] B (hOPMHPOBAHUE
MBIIIICHUS 1 TBOPYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB X CAMOCTOATEIBHON yUeOHOM
NeSITeTbHOCTH, SKCTIEPIMEHTAITBHBIX U UCCIIEIOBATEIbCKIX YMEHHIA, HEOOXOJUMBIX KaK B TOBCETHEBHOM
JKU3HU, TaK U B Ipo(ecCcroHaNbHOMN AEATENbHOCTH; 3) 3HAKOMUT CO CHENM(PHUKON HAyUHOTO MBIILICHUS,

3aKJIaAbIBACT OCHOBBI HEJIOCTHOI'O B3IJIAa HA CAUHCTBO IMPUPOJALI U YCTIOBEKA, ABJISACTCA OTBETCTBCHHBIM



3TanoM B GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH MOJIPOCTKOB; 4) CIOCOOCTBYET
(dbopMUPOBaHUIO IEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K UETOBEKY,
BHOCHT CBOH BKJIa/l B 9KOJIOTUYECKOE 00pa30BaHUE IIKOJIbHHUKOB.

Hazpannble HanpaBieHus B 00y4eHHH XUMHUH 00ecTieunBaoTcs crienuduKoi cofaepxaHus npeamera,
KOTOPBIN SIBJISIETCS MeIaroruuecky afanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XUMHUU HA OMPEeIEHHOM
JTamne e€ pa3BUTHSL.

Kypc xumum 0CHOBHO#M IIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00YYaAIONMMHUCS OCHOB HEOPTaHUYECKON

XUMHHU U HCKOTOPBIX MOHATHH U CBCHGHI/Iﬁ 00 OTACJIBbHBIX 00BEKTax OpFaHquCKOﬁ XUMMHH.

CrpykTypa coznepkaHus peaMeTa chopMUpPOBaHa HA OCHOBE CUCTEMHOTO MOJIX0/1a K €r0 U3YUYEHHUIO.
ConepraHue CKIIabIBAETCS U3 CUCTEMBI HOHATHI 0 XUMHUYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMBbI TOHATUI
0 XuMHuueckoi peakuuu. O6e 3T cUCTEMbI CTPYKTYPHO OPraHU30BAHBI 110 IPUHIUITY [TOCIIE0BATEIBHOIO
pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX IPECTABICHUN Pa3HOI'O YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMS KaK OCHOBBI BCErO €CTECTBO3HAHMs, YpoBHA lleproanyeckoro 3akona J[. 1. MenaeneeBa kak
OCHOBHOI'O 3aKOHAa XMMHUH, YUCHHA O CTPOCHHUU aTOMa U XUMHYECKOH CBA3MH, Hp@)ICTaBJ'IeHI/Iﬁ 00
IIEKTPOJINTHUECKON JUCCOLMALMY BEIIECTB B pacTBOpax. TeopeTudeckre 3HaHUsl pacCCMaTPUBAIOTCS HA
OCHOBE SMIUPHUECKU TOTYYECHHBIX U OCMBICTICHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEAOBATEIFHO OT OJJHOTO
YPOBHS K JPyTOMY, BBIMONHASA (YHKIUU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOI0 NPUMCHCHHUA U TOJTYUCHUS N3YydaCMbIX BCIICCTB.

Taxas opranuzanus copep:kaHusi Kypca ciocoOCTBYET IPEACTABICHUIO0 XUMUYECKOW COCTaBIIAIOIEH
HAYYHOH KapTHHBI MUPA B JIOTUKE €€ CUCTEMHOM MpUpobl. TeM caMbIM 00€CTIeYnBACTCS BO3MOXKHOCTD
(dopmMupoBaHus y 00y4aromUXCcs HEHHOCTHOTO OTHOILICHHS K HAyYHOMY 3HaHHUIO M METOJaM MO3HAHUS B
Hayke. BaxHO Takyke 3aMETUTBh, YTO OCBOECHUE COAEPKAHUA Kypca IPOUCXOAUT € IIPUBJICUCHUEM 3HAHUU U3
paHee U3y4eHHbIX KypcoB: «Okpyskaromui Mmup», «bnonorus. 5—7 xknaccs» u «®dusnka. 7 kaacey.

HEJHX U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

K HampaBiieHUI0 epBOCTENEHHON 3HAYMMOCTH TIPU pean3aiui 00pa3oBaTenbHbIX (PYHKINN TpeaMeTa
«XuUMHS» TPATUIHOHHO OTHOCAT (POPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOW HAYKU KaK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUIECKON AEITENIFHOCTH YeJIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYJbTYpBI. 3a/1aua mpeMeTa COCTOUT B QOPMUPOBAHUH CUCTEMbI XHMUYECKUX 3HAHUN —
BaXHEHIINX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX MOJIOKESHUH, IOCTYIHBIX 0000IECHHI
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAYKH, 3HAHWH 0 HAYYHBIX METOAAaX M3YUYCHHUs BEIIECTB U
XUMUYECKHX PEaKIfii, a Tak:ke B (OPMUPOBAHUH U PA3BUTUU YMEHHUU U CITIOCOOOB JICATEILHOCTH,
CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOIIOACHUEM H TPOBEICHUEM XHMHUYECKOTO KCIIEPUMEHTA, COOIOICHHEM
npaBui 0€30MacHOr0 OOpaIIeHus ¢ BEIeCTBaMHU B TTOBCEHEBHOM KU3HHU.

Hapsiny ¢ aTuM nienu uzydeHus npeMera B IporpaMMe yTOUYHEHbI M CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX
IIPUOPUTETOB B CHCTEME OCHOBHOTO 00111ero o0pa3oBanus. CeroaHs B 00pa3oBaHUU 0C000 3HAUUMOMN
NpU3HAETCS HAIPABICHHOCTh 00yUYeHNS Ha Pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH, (OPMUPOBAHHUE €&
MHTEJUIEKTa U 001l KyabTypbl. O0ydeHne yMEHHIO YUUTHCS U IPOJ0IDKAaTh CBOE 0Opa3oBaHne

CaMOCTOSITENTFHO CTAHOBUTCS OJTHOW M3 BaXKHEHIINX (DYHKIMHA y4EOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM TIpU U3yYECHUH MPEIMETa B OCHOBHOM IIKOJIE TOMUHHUPYIOIIEE 3HAYCHUE TPUOOPETN TaKHe
LEJIH, KaK:

(hopMUpOBaHNE UHTEIUICKTYaIbHO Pa3BUTOM JTMIHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYTHUUYECCTBY,
CaMOCTOSITCIILHOMY TIPHHSTHIO PEIICHUH, CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIIIUMCS YCIIOBUSM
KU3HU;

HAIpaBJICHHOCTb OGy‘-ICHI/IH Ha CUCTCEMATHYCCKOC HpI/IO6IJ_I€HI/Ie ydamuxces K CaMOCTOSTEIbLHOM



MO3HABATENbHOM IEATENbHOCTH, HAyUYHBIM METO/IaM MO3HAHUS, (POPMHUPYIOIIUM MOTHUBAIIMIO M PA3BUTHE
CHOCOOHOCTEN K XUMUHU,

oOecrieueHne yCIOBUM, CITOCOOCTBYIOIMUX MPHUOOPETECHUIO 00YUYAIONMUMHUCS OTBITa pa3HOOOpa3HOM
JeSITeIbHOCTH, TO3HAHMS U CAMOIIO3HAHUS, KITIOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIETEHIIHI ), IMEIOIIUX
YHHUBEpCaIbHOE 3HaYCHHE JJIsl pa3JIMUHbIX BUJOB JIESTEIbHOCTH;

(dbopMupoBaHre yMEHUN OOBSACHATH U OLIEHUBATh SIBJICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAHUHU 3HAHUU U
OTIBITA, MTOJIYYCHHBIX IIPH NU3YICHUN XVMHH,

(dbopMupoOBaHUEe y 00YYAOIIUXCS TYMAaHUCTUICCKUX OTHOIICHHH, TOHMMAHHSI [ICHHOCTH XHMHYECKUX
3HAaHUU A7 BBIPAOOTKU HKOJIOTUYECKH 11eJ1eCO00pa3HOro NOBEIEHUS B OBITY U TPYA0BOM JI€ATEIBHOCTH B
EJISIX COXPAHEHHS CBOETO 3/I0POBhS U OKPYIKAIOIIEH PUPOJTHON CPEIIbI;

pa3BUTHE MOTUBALIUU K 00YYEHHUI0, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOGHHSI 00IIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOMUIIS U HAIPABIEHHOCTH
JanbHeHIero ooy4enusi.



COJAEP/)KAHUE YYEBHOI'O IIPEIMETA

IlepBoHaUYa/bHbIE XUMHYECKHE MOHATHUS

[Ipenmet xumuu. Ponbs Xxumuu B )ku3HU yenoBeka. Tena u BeniectBa. uznueckrue CBOMCTBA BEUIECTB.
ArperatHoe coctosiHue BetecTB. [IoHATHE 0 METOIax TO3HAHUS B XUMUU. XUMUSA B CUCTEME HayK. UncThie
BemecTBa U cMecu. CriocoObl pa3ieieHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE TIeMEHThI. CUMBOJIBI XHMHUYECKUX 3JIEMEHTOB. [IpocThie 1 clioKHBIC
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas popmyia. BalleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MIOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTENbHASI aTOMHAs Macca. OTHOCHUTENbHASI MOJIEKYJIsIpHAs Macca. MaccoBast 1071
XUMHUYECKOTO 3JIEMEHTa B COSUHCHHMU.

duznyeckre 1 XUMUYECKUE SIBICHMS. XUMHUUECKask peakuus U €€ MpU3HaKu. 3aKOH COXPaHEHHS MacChl
BEIIECTB. XUMUYECKHe ypaBHeHHs. Kitaccupukaus XuMIISCKUX Peakiiuii (COeTMHEHUS, PAa3II0KEHUS,
3aMeIleHUs, 0OMEHA).

XUMUYECKHUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH MOCY10#, ¢ MpaBUIaMu pabOThI B TaOOPaTOpUH U
npuéMamu odpaiieHus ¢ 1a0opaTOpHbIM 000PYIOBaHUEM; U3YUEHHE U OMHCaHue (U3NYECKUX CBOHUCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB; HabOMoAeHNe (pru3nueckuX (TIaBJIeHHE BOCKA, TasTHHUE JIb/a, PACTUPAHUE
caxapa B CTyIKe, KHTICHHE U KOHACHCAIMs BOJIbI) U XUMHUYECKUX (TOPEHUE CBEUH, MPOKAIUBAHUE MEIHON
MIPOBOJIOKH, B3aMMO/JICHCTBHE MeJla C KUCIIOTON) SIBJICHNUH, HAOIIOACHUE M ONUCAHUE MPU3HAKOB MIPOTEKAHUS
XUMHUYECKHUX Peakiuii (pa3noKeHne caxapa, B3auMOICHCTBUE CEPHON KHCIOTHI C XJIOPHIOM Oapusl,
pasnoxxenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMoJIeHCTBHE Kene3a ¢ pactBopoM conr meau(1l));
H3y4YeHHUE CIIOCOOO0B Pa3esICHHs CMecei (C MOMOIIbI0 MarHuTa, (PrIbTpOBaHUE, BhITIApUBAHUE,
JTUCTUIUIAIMS, XpoMaTorpadus), IPOBEICHHE OYMUCTKH MMOBAPEHHOM COJU; HAOIIOICHHE B OTTMCaHNe
pPE3YJbTATOB MPOBEAECHUS OIbITA, HJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChI; CO3JaHUE MOJIEIIEH
MoOJIEKyJ (IIIapOCTEP>KHEBBIX).

Baskueiinue npeacTaBuTe 1M HEOPraHMYECKUX BELECTB

Bo3nyx — cMmech razon. CoctaB Bo3ayxa. Kucinopoa — sneMeHT u npoctoe BemecTBo. Haxoxaenue
KHCJIOpOJia B IpUpoe, pusnueckre U XuMuueckue cBoiictBa (peakiuu ropenusi). Okcuasl. [Ipumenenue
kucaopoga. CriocoObl MOTyUYeHHs KUCIOpoAa B 1abopaTopuu U MpoMbllnuieHHOCTH. KpyroBopot kucinopona B
npupojie. O30H — ajuIoTpONHasi MOAU(PHUKAIUSI KUCIOPOAA.

TennoBoii 3¢ ekt XUMUUECKOH peakinu, TEePMOXUMHUYECKUE YPABHEHUS, 9K30- U DHJIOTEPMUIECKHE
peaknuu. TOmIMBO: yroias 1 MeTaH. 3arps3HeHHE BO3AyXa, YCHIEHHE MAaPHUKOBOTO Y QeKTa, pa3pyLuieHre
030HOBOTO CJIOSI.

Bonopon — sneMeHT u mpocToe BeniecTBo. Haxoxaenne Boopo/ia B mpupoje, Gu3ndeckue i XUMUIECKIe
CBOWCTBa, MPUMEHEHHE, CTIOCOOBI morydeHus. KucioTsl u conu.

Konnuecto BemectBa. Monbs. MonsipHast Macca. 3akoH ABoraipo. MonspHblit 006EM razos. Pacuérsl mo
XUMUYECKUM YPaBHEHUSM.

®usnueckue cBoWcTBa BOABL. Bona kak pactBopurens. PacTBopsl. HachlleHHbIE U HEHACHIILICHHBIE
pacTBOphl. PacTBOoprMOCTh BeleCTB B BoJie.MaccoBas J10J1s BELIECTBA B pacTBOpe. XMMUUYECKUE CBOMCTBA
Bo/ibl. OcHOBaHUs. Poib pacTBOpOB B IpUPOJE U B )KU3HHU YenoBeKa. KpyroBopoT BOJIbl B IPUPOJIE.
3arpsi3HeHue NPUPOAHBbIX BOJ. OXpaHa U OYUCTKA PUPOJHBIX BOJ.

Knaccudukanus neoprannyeckux coeaunenuit. Oxcuapl. Knaccudukanus okcuaos: coneodpasyroriue
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIE) U HeconeoOpa3yomue. HoMeHknaTypa oKcHI0B (MEeXKIyHApOIHAsS U
TpuBHaibHas). Ou3nueckrue u XUMUYECKUE CBOWCTBA OKCUAOB. [lomyueHne okcuaoB.

OcHoBanusd. Knaccudukaius ocHOBaHHIA: MENOYH U HEPACTBOPUMBIE OCHOBaHUA. HoMeHkaTypa
OCHOBaHMH (MEXTyHapOaHas U TpUBHAIbHAS ). DU3HUECKUE M XUMHUECKHE CBOMCTBA OCHOBAHHM.



[Tonydyenne ocHOBaHMIA.

Kucnotsl. Knaccuduxanus kucnot. HomeHknarypa KUCIoT (MeXIyHapoAHAs U TPUBUATIbHAS).
Pu3nuecKkre U XMMUYECKHE CBOMCTBA KUCIIOT. P aktuBHOCTH MeTaiioB H. H. bekerosa. [lonyuenune
KHCJIOT.

Conu. HomeHknatypa coseit (MexayHapoaHas u TpuBHalibHas). Ou3nueckue U XUMUYECKUE CBOWCTBA
coneit. [lonyuenue cosen.

['eneTnueckas cBsI3b MEXAY KJIACCAMH HEOPTAHMYECKUX COCUHEHUN.

XVWMHUYECKHUI SKCIEPUMEHT: KaY€CTBEHHOE ONPEEICHUE COEPKAHUA KUCIOpoAa B BO3yXe; MTOIyYEHHE,
coOupaHue, pacrio3HaBaHUE U U3yYEHHE CBOMCTB KUCIOPO/a; HaOII0AeHHEe B3aUMOACHCTBUSI BEILIECTB C
KHUCJIOPOJIOM U yCIIOBUSI BOSHUKHOBEHHMSI U MTPEKPAILeHUsI TOpeHus (Toxkapa); 03HaKOMJIEHUE ¢ 00pa3laMu
OKCHJIOB U OIMCAaHUE UX CBOMCTB; MOJIy4eHUE, COOMpaHue, paclio3HaBaHUE U M3YUYEeHHE CBOMCTB BOJOpOIa
(ropenue); B3auMoeiicTBrue Bojgopoaa ¢ okcuaoM mMeau(Il) (Bo3M0kHO UCIIONB30BaHNE BHICOMATEPHAIIOB);
HaOJr0/IeHre 00pa3IoB BEIECTB KOJNYECTBOM | MOJIb; HCClIeI0BaHHE OCOOEHHOCTEN PAaCTBOPEHHUS BELIECTB
C Pa3IMYHON PACTBOPUMOCTBIO; PUTOTOBJIEHNUE PACTBOPOB C ONPECIEHHON MAaCCOBOM J0JIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BO/IbI C METaJNIaMU (HATPUEM U KaJibLiieM) (BO3ZMOKHO
HCIIOJIb30BaHUE BUACOMATEPUAIIOB); ONPEAEICHIE PACTBOPOB KUCIOT U LIEJI0YEH ¢ IOMOIIbIO HHIUKATOPOB;
ucclieJoBaHue 00pa3l0B HEOPTaHUYECKUX BELIECTB Pa3IMYHbIX KJIAaCCOB; HAOIIOACHIE U3MEHEHUS OKPACKU
MHAMKATOPOB B pacTBOpax KUCJIOT U 1IeN04eil; u3ydeHue B3aumojeiictsus okcuaa meau(ll) c pactsopom
CEPHOU KHUCJIOTHI, KUCJIOT C METAJIAMH, PEAKLIUKA HEUTpaIU3aluu; [IOJIyYeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOI'0 METaJlIa IPYTUM U3 PacTBOpa COJIM; PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME

«Baxneinmme KIaccel HEOPraHUYECKUX COCAMHEHUI.

[Mepuoanyeckuii 3akon u llepunoanyeckas cucrema xuMu4eckux jiemeHTos . M. Mennaeseesa.
Crtpoenue aToMoB. XuMn4ueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKINH

[TepBbie MOMBITKU KIaccH(PUKAIIMN XUMUYECKHUX dNIeMeHTOB. [oHSITHE 0 TpyNmax CXOJHBIX 3JIEMEHTOB
(IeoYHbIe U MIET0YHO3eMEeTbHbIe METAIIIBI, TaJIOTEHBI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yIoT
aM(pOTepHBIE OKCUABI U TUAPOKCHUIBL.

[Iepuonnueckuii 3akoH. [lepuoanueckas cucreMa xumuueckux 3iaeMeHToB J[. . Menaeneesa.
KopoTkonepuonnas u anmuHHoneproaHast popmsl [leproanueckoit CUCTEMBI XUMUYECKUX IEMEHTOB /.
N. Menpeneesa. [lepuoast u rpynnel. @u3ndeckuil CMbICI MOPSIAKOBOTO HOMEpa, HOMEPOB MEpHOIa U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 0007I04YeK
aToMOB MnepBbIX 20 xumudeckux 3eMeHToB [lepuoaunyeckoit cuctemsl 1. 1. MenneneeBa. XapakrtepucTuka
XUMHUUYECKOT0 3JIEMEHTA 10 ero nosioxkenuto B [lepuoanmdeckoit cucteme /J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS paiyca aTOMOB XUMHUYECKUX IJIEMEHTOB, METAJUTHYECKUX 1
HEMETAJUIMYECKNX CBOWCTB I10 TpynnaMm u nepuojam. 3Hadenue [lepuonnueckoro 3akona u Ilepuoguueckon
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB JJI Pa3BUTHS HaAyKu U npakTuku. /. 1. MenneneeB — y4€Hbli 1
TpaKIaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOIspHAs U HETIOJSIPHAs ) CBSI3b. DJIEKTPOOTPUIATEILHOCTD
XUMUYECKHUX 3JI€MEHTOB. VIOHHasI CBSI3b.

Crenenp okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakiiu. [Iporecchl OKUCIeHUS U
BOocCTaHOBJICHHS. OKUCITUTENHN U BOCCTAHOBUTEH.

XUMHUUYECKHUI SKCIEPUMEHT: U3yUeHHE 00Pa3I[0B BEIIECTB METAUIOB U HEMETAJIJIOB; B3aMMOICHCTBUE
THAPOKCHJIA IIMHKA C PACTBOPAMH KUCJIOT U HIEJIOYEH; TPOBEICHNUE ONBITOB, MILUTIOCTPUPYIOITUX PUMEPHI

OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEHUE, PEAKIIUU PA3JI0KEHNUS, COSTUHEHMS).

MexnpeaMeTHbie CBA3H

Peanuszanus MexXIIpeIMETHBIX CBSI3€H IPU N3YYEHUH XUMMHU B 8 KJIacCe OCYIIECTBISAETCS Yepes



UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK U TIOHSATHH, SIBJISIONIUXCS CHCTEMHBIMH IS
OTIENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmire ecTecTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIN (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJIaccu(UKaIys, MEPUOTUIHOCTD, HAOIIOIEHHIE, YKCTIEPUMEHT, MOJISIIMPOBAHIE, U3MEPEHHUE, MOJIEITb,
SIBJICHHE.

®dusuka: MaTepusi, aTOM, dJIEKTPOH, TIPOTOH, HEHTPOH, HOH, HYKIIUJI, U30TOIIbI, PaITHOAKTUBHOCTb,
MOJIEKYJIa, JIIEKTPHUECKHIH 3apsijI, BEIIECTBO, TEJ0, 00bEM, arperaTHoe COCTOSIHUE BEIIeCTBa, ras,
bu3nYecKue BEIUYMHBI, CAMHHUIIBI U3MEPEHHSI, KOCMOC, TIIaHEeThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIBI, OJIE3HBIE HCKOIIAEMBbIE, TOILIHBO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

I/I3yquI/Ie XHMHU B 8 Kj1acce HaIrpaBJICHO HA JOCTHIKCHUC O6y‘-IaIOHII/IMI/IC$I JMYHOCTHBIX, METAIPCIMETHBIX

U TIPEJIMETHBIX PE3YJIbTATOB OCBOCHMS Y4€OHOT0 MpEeAMETA.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUSI IPOrPaMMbl OCHOBHOT'O 00111ero 00pa30oBaHMsI JOCTUTAIOTCS B XO/€
00y4eHus: XMMHUHU B €JMHCTBE YU€OHOW U BOCIIMTATENbHOM JedaTeabHOCTH OpraHu3aiii B COOTBETCTBUU C
TPaJAMLIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B 00LIECTBE NPaBUIAMU U HOPMaMH ITOBEJEHUSI U CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS
U COLAIN3AINU 00yUYarOIUXCsl.

JIMYHOCTHBIE PE3yIbTAThI OTPAXKAIOT CPOPMUPOBAHHOCTh, B TOM YHCJIE B YaCTH:

IIaTproTHYECKOro BOCIIUTAHUSA

1) HEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYpHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEANIO,
NOHUMAaHMs 3HAYCHUS XUMUYECKON HayKH B )KHU3HH COBPEMEHHOT'0 O0IIECTBA, CIOCOOHOCTH BIIaJIeTh
JIOCTOBEPHOI MH(pOpManKel 0 IepeIoBbIX JOCTIXKEHUSAX U OTKPBITHSIX MUPOBOM U OT€UECTBEHHON XUMUH,
3aMHTEPECOBAaHHOCTH B HAYYHbIX 3HAHHUIX 00 YCTPOUCTBE MUpa U OOILECTBA;

I'paxaaHcKoro BOCHMTaHUA

2) mpelCTaBICHHS O COLUANBHBIX HOPMax M MPaBUJIaX MEKIMUYHOCTHBIX OTHOIICHHUN B KOJIEKTUBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILIIECTBEHHO MOJIE3HOH, Y4eOHO-UCCIEeI0BATENIbCKON, TBOPUECKON U
JIPYTUX BUAAX JACATEIBHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOH COBMECTHOM JIEATEILHOCTH IPH BBHITTOJTHEHUU
y4eOHBIX, TO3HABATEIBHBIX 33144, BHITOJTHEHMH XUMHUYECKHX IKCIIEPUMEHTOB, CO3/IJaHUN YUYeOHBIX MTPOCKTOB,
CTPEMJICHHS K B3aUMOTIOHUMAHHUIO M B3aUMOITIOMOIIIH B TIPOIECCE ATOM YUeOHOU ACATEIBHOCTH; TOTOBHOCTH
OIIEHUBATh CBOE MOBEJACHUE U MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIIMM HPABCTBEHHBIX U MTPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MOCIEACTBUI MOCTYNKOB;

HeHHOCTH HAYYHOr'0 MO3HAHMUSA

3) MUPOBO33pEHYECKUX MPEICTABICHUNA O BEIIECTBE U XMMHUUECKOW PEaKIH, COOTBETCTBYIOIINX
COBPEMECHHOMY YPOBHIO Pa3BUTUA HAYKHU U COCTABJIAIOIIHUX OCHOBY IJId TIOHMUMAaHUA CYIIHOCTH HayLIHOI;’I
KapTUHBI MHpPA, Hpe}ICTaBHeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTHUA MMIPHUPOABI, B3AUMOCBA3AX
YeJI0OBeKa C TIPUPOTHOM CPEJIOH, O POJIM XMMHUU B TIO3HAHHWH dTUX 3aKOHOMEPHOCTEHH;

4) IMO3HAaBATCJIIbHBIX MOTHUBOB, HAITPABJIICHHBIX HA MMOJTYYCHNE HOBBIX 3HAHHUHU 110 XHUMUH, HeO6XO)II/IMBIX JJISA
00BsICHEHHS HAOJTFOTaeMBIX MTPOIIECCOB U SIBIICHUH;

5) no3HaBaTeIbHOM, MHPOPMALIMOHHON U YNTATEIHCKON KYIbTYpPbI, B TOM YHCJI€ HAaBBIKOB
CaMOCTOSITENILHOM pabOThI ¢ yUEOHBIMHU TEKCTAMM, CIPABOYHOMN JIUTEPATYPOM, TOCTYITHBIMU TEXHUUECKUMHU
CpelcTBaMU HHPOPMAITMOHHBIX TEXHOIOTHIA,

6) uHTEepeca K 00yYEHUIO U TIO3HAHUIO, JTF0003HATEIFHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
camMo00pa30BaHMIO, TPOEKTHON M UCCIIEAOBATENBCKON AEITEIBHOCTH, K OCO3HAHHOMY BEIOOpPY

HAINpaBJICHHOCTH U YPOBHS 00y4YeHHS B AaJbHEUIIEM;

@®opMHUpOBaHHs KYJIbTYPHI 310POBbS

7) oco3HaHUS IIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha
3I0OPOBBIN 00pa3 KU3HU, OCO3HAHUS MTOCIEACTBHI U HEMPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypEHHUs), HEOOXOUMOCTH COOIOICHUS TPABHII O€30MACHOCTH MIPH OOPAIICHUN C

XMMUYECKHMH BEIIECTBAMH B OBITY M peaibHOMN JKU3HHU;

TpynoBoro BocnuTaHus
8) uHTepeca K MPakKTUYECKOMY M3YUYEHUI0 podeccuil U Tpyaa pa3IuyHOro poja, yBaXeHUE K TPYLy U



pe3yJbTaTtaM TPYAOBOH JESITEIbHOCTH, B TOM YHCIIE HA OCHOBE MMPUMEHEHHS MTPESIMETHBIX 3HAHHUU TI0 XUMUH,
OCO3HAHHOTO BBHIOOPA MHIUBUAYATLHOU TPACKTOPHU MPOIOJKCHUS 00pa30BaHMs ¢ YUYETOM JTMIHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIeIHOM
npoQeCcCHOHATBHON NEATETPHOCTH U PAa3BUTHSI HEOOXOMMBIX YMEHHIT; TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHaNbHON cpele;

JIKOJOTHYEeCKOr0 BOCIIUTAHUSA

9) 3K0I0rNYecKH 1e1eco00pa3HOro OTHOIEHH K IPUPOJIE KaK MCTOUHUKY KM3HU Ha 3emJiie, OCHOBE €€
CYLIECTBOBAHHUS, IOHMMAaHUS LIEGHHOCTH 310pOBOI0 ¥ 0e30MacHoro o0pasa »KHU3HH, OTBETCTBEHHOTO
OTHOLICHUS K COOCTBEHHOMY (PM3MUECKOMY U ICUXUYECKOMY 3/J0POBbIO, OCO3HAHUS LIEHHOCTU COOJIIOACHUS
npaBui 0€30M1aCHOI0 MOBEJCHMS IIPU PabOTE C BELIECTBAMHU, A TAK)KE B CUTYaLUAX, YIPOKAIOIINUX 3/10POBbIO
1 JKU3HH JTI0JICH;

10) cniocoOHOCTH MPUMEHATDH 3HAHUS, TIOJy4YaeMble IPU U3YUEHUH XUMUH, Ui PEILIeHUs 3aja4, CBS3aHHbIX
C OKpY’Karolel MPUPOJHOMN CPE0il, TOBBIIICHNS YPOBHS SKOJIOTHYECKON KYJIbTYPbl, OCO3HAHUS
r7100aJbHOTO XapaKTepa KOJOTHUYECKUX MPoOJieM U IMyTel UX pelIeHHs TOCPEICTBOM METO/I0B XUMHUH;

11) 3K070rMUECKOro MBIIUICHNS, YMEHUS PYKOBOJCTBOBATHCS UM B [T03HABATEJIbHON, KOMMYHUKAaTUBHOM U

COLMAJIbHOM MPAKTHUKE.

METAINPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeMeTHBIX Pe3yJIbTaTOB BBIACISAIOT 3HAUUMBIE /1151 JOPMUPOBAHHSI MUPOBO33PEHUS
oOIIeHayyHble TIOHATHA (3aKOH, TEOpUs, IPUHIIUI, THIIOTE3a, (PaKT, CUCTEMa, IPOLIECC, SKCIEPUMEHT U 1Ip.),
KOTOpbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETaX U MO3BOJIAIOT HAa OCHOBE 3HAHUN U3
ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O IIETIOCTHONW HAYYHOUN KapTHHE MHpPa, U YHUBEPCAIbHBIC
yueOHbIe JIeiicTBUS (T03HABAaTEIbHBIE, KOMMYHHKATHBHBIE, PETYJISITUBHBIE), KOTOPBIE 00ECIIEYNBAIOT
(opMHpOBaHUE TOTOBHOCTH K CAMOCTOSATEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOM
JeATEIbHOCTH.

MertamnpeamMeTHble pe3yIbTaThl 0OCBOCHHUS 00pa30BaTEIbHON MPOTrPaMMBI [0 XMMUHU OTPAXKarOT OBJIAJICHUE
YHUBEpCAIbHBIMU [103HABATEIbHBIMU JICUCTBUSAMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKUMU JeiCTBUSAMHU

1) yMeHHeM UCTIONB30BaTh MPUEMBI TIOTUIECKOTO MBIIIIJICHUS P OCBOSHUH 3HAHMIA: PACKPBIBATH CMBICT
XUMHYECKHUX TIOHATUH (BBIICNIATh X XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C IPYTUMHU
MOHATHUSMU ), UCTIOJIb30BATh MOHATHS 111 OOBSICHEHHSI OTACIBHBIX (DaKTOB M SBJICHHI; BBIOUpPATh OCHOBAHHS
Y KPUTEPHUH IS KITacCU(PUKAIIMM XUMUYECKHX BEIIECTB U XUMUYCCKUX PEAKITUi; yCTaHABIMBATh TPUIHMHHO-
CJICICTBEHHBIC CBSI3U MEXKIY 00BEKTAMU U3YUEHHUS; CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHAYKTHUBHBIC,
JIeTYKTUBHBIE, 10 aHAJIOTHH ); ACJIaTh BHIBOJIBI M 3aKITIOUEHNS,

2) yMeHHEM MIPUMEHSTD B MPOIIECCE MO3HAHUS MOHATHS (TIPEIMETHBIE U METalpeIMETHEIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIU, UCIIOIb3yEeMbIE B XUMUH, IPEOOPa30BbIBATH IMPOKO MPUMEHSIEMbIE B
XUMHUHU MOJICIIbHBIC TTPEACTABICHHS — XUMHYECKUH 3HaK (CUMBOJI AJIEMEHTA), XUMu4eckas Gpopmyina u
ypaBHEHUE XUMHYECKON peaKIi — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 3aa4; C YIETOM ITHX
MOJICTIbHBIX MPEICTABICHUHN BBISBIIATh U XapaKTEPU30BATh CYIIECTBCHHBIC TPU3HAKH U3y9aeMbIX 00BEKTOB
— XMMHYECKHUX BEIIECTB U XUMUUYECKUX PEAKIINI; BBIABIATH OOIIHE 3aKOHOMEPHOCTH, TPUUYNHHO-
CJICACTBCHHBIC CBsA3U U HpOTHBOpC‘II/IH B I/I3y‘IaeMI)IX HpOHCCC&X " SABJICHUSX, npeﬂnaraTb KpI/ITepI/H/I JJISL
BBISIBJICHUS 9TUX 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA; CAMOCTOSTEIIBHO BRIOUPATH CIIOCO0 PEIICHUsS yUeOHOU
3a7auy (CpaBHUBATH HECKOJIBKO BApUAHTOB PEICHUS, BRIONPATh HAHOOJIee MOIXOAAIINNA C YIETOM

CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB);

ba3oBbIMHU HCCIEI0BATEILCKUMH JeiiCTBUSMH



3) yMEHHEM HUCTIOJIb30BaTh MOCTABJICHHBIC BOPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHMSI, & TAKIKE B
Ka4eCTBE OCHOBBI JUIsi QOPMUPOBAHHS THIIOTE3bI 110 MPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKJICHHIA,

4) npuoOpeTeHHe OMbITA N0 TUIAHUPOBAHUIO, OPTaHU3AIMH U MIPOBEJCHUIO YUCHHYECKUX IKCTICPUMEHTOB:
yMEHHE HaOII0IaTh 32 X0J0M MPOIIecca, CAMOCTOSATEIBHO MPOTHO3UPOBATh €r0 Pe3yJibTaT, (POPMYIHPOBATH
0000IIIeHHUS ¥ BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIbITa, HCCIICIOBAHUS, COCTABIIATh OTUYET O
poJieJIaHHOM paboTe;

Paboroii ¢ nundpopmanueii

5) yMeHuEeM BbIOMpaTh, AaHAIM3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALIMIO PA3JINYHBIX BUAOB U HopM
IpEeCTaBICHNUS, OJIy4aeMYI0 U3 Pa3HbIX HICTOUHUKOB (HayYHO-TIOMYJIsIpHAs IUTepaTypa XMMHUYECKOTO
COJIepKaHus, CIIpaBOYHbIE 10cOOUs, pecypchl IHTepHeTa); KpUTUYECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO0 HH(POPMALIUIO;

6) yMEHHEM IIPUMEHSTDH pa3IMuHble METO/IbI U 3alpOChl IPU MOKUCKE U 0TOOpe HHPOpMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJIsl BHITIOJHEHUS Y4eOHBIX U TIO3HABATENBHBIX 3a/1a4 OTpe-
NeNEHHOTO TUTIA; TPHOOPETEHUE OMBITA B 00JACTH MCTIONIb30BaHHSI HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOT M, OBJIa/IEHUE KYJIbTYPOIl aKTUBHOT'O UCIIOJIb30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIbHYIO GOPMY IpecTaBiIeHHUs HH)OPMALIUK U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMH CXeMaMH, TUarpaMMamu, ApyrumMu opmamu rpauku 1 Ux
KOMOMHAIIUSIMU;

7) yMEHHEM UCMOJIb30BaTh U aHAJM3UPOBATh B Ipoliecce Y4eOHON 1 UCCIIeI0BATENbCKOM e TeIbHOCTH
UH(QOPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpY>Karollel IPUPOJHON CPEBI;

YHuBepcaIbHBIMH KOMMYHUKATHBHBIMH eiCTBHIMU

8) yMeHneM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAIOTa U/WIH JUCKYCCHH) TI0 CYIIECTBY 00CYXK/1aeMOW TEMBI,
(GbopMyITUPOBATH CBOM MPEIIOKEHUSI OTHOCUTEIHHO BHITIOTHEHHUS IIPEITIOKECHHON 3a/1a4H;

9) npuobpeTeHre ONbITa MPE3CHTAIIUU PE3YIHTATOB BHIMOTHEHUS XUMHUECKOTO IKCIIEPUMEHTA
(;1abopaTopHOTO OIBITA, Ta00PaTOPHOI PaOOTHI IO HCCIIETOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MMPOCKTA);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMU MTO3HABATEILHOM U HCCIIEA0BATEIbCKOM
JeATeNIbHOCTU TIPU PEICHUH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOIIUX HHTEPECOB M COTTIACOBAHUS
no3unuii (00Cyx)1eHus., 0OMEH MHEHUSMH, KMO3TOBBIE IITYPMbD», KOOPIHHAIMS COBMECTHBIX JICHCTBHH,
oIpe/ieJICHue KPUTEPUEB 10 OIIEHKE KayecTBa BBHITIOIHEHHOH paboOThI 1 JIp.);

YHHUBepcaabHbIMHU PeryJsTHBHBIMM JeHCTBUAMHU

11) ymMeHHnEeM caMOCTOSITENbHO ONPEAENATh LIeIH AeITeNbHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBATH U MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JI€ATENLHOCTh, BEIONPATh Hanboee
3 peKTUBHbIE CIIOCOOBI pelIeHUs YUEOHBIX U MO3HABATEIbHBIX 33124, CAMOCTOATEIBHO COCTABIATh WIN
KOPPEKTUPOBATH MPEATIOKEHHBIHN alroOpuT™ JeHCTBUI NPH BHIMOJIHEHUH 3a/IaHUH ¢ YYETOM MOJTydeHHS
HOBBIX 3HaHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEaKIUIX; OLlEHUBATh COOTBETCTBUE MOTyYEHHOTO
pe3yibTara 3asBICHHOHN 1IeNH;

12) ymMeHueM UCIoIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, [IPe/laraeéMble B YCIOBUH 3aJlaHHH.

INNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB [0 OCBOSHHUIO 0053aTEIBHOTO CO/IEPKaHMs, YCTAHOBIEHHOTO JaHHOI
OpUMeEpHOM paboueil mporpaMMoi, BEIIESAIOT: OCBOSHHbBIE 00YyYalOUIMMHCS HayYHbIC 3HAHUS, YMEHUS U
cnoco0bl AeicTBUl, cnenuduyeckue 11 NpeAMETHON 001acTH «XUMHUS», BUABI 1€STEILHOCTH I10
HOJYYEHUIO HOBOTO 3HAHUS, €M0 HHTEPIPETALUH, TPEOOPa30BAHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUYEOHBIX U
HOBBIX CUTYallUsX.



[IpenmeTHble pe3ynbTaThl OTPaXarOT CHOPMUPOBAHHOCTD Yy 00YUAIOIUXCS CICAYIOMINX YMEHUH]:

1) packpuvieams cmbici OCHOBHBIX XMUMHUECKUX TOHSATHI: aTOM, MOJIEKYJa, XHMUYECKH SJIEMEHT, POCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS ¥ HEOJAHOPOAHAS ), BAJIGHTHOCTh, OTHOCHTEIbHAS
aTOMHas U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas J0JIs
XMUMHYECKOTO 3JIEMEHTA B COeAMHEHUU, MOJISIPHBIN 00BEM, OKCHUJ, KHCIIOTa, OCHOBAHHE, COJIb,
AIIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKHCICHUS, XUMUYECKas peakins, KIacCU(PUKAIISI peaKIUi: peaKuu
COCJIMHEHMUS, pEaKIUU Pa3IoKEHUs, PEaKIK 3aMellleHus], peakliui 00MeHa, 3K30- U SJHJIOTEPMUYECKUE
peaxiuy; TeraoBoi A3pGeKT peakiuu; aIpo aToMa, SIEKTPOHHBIH ¢0if aToMa, aTOMHasi OpOUTalb, paalycC
aToMa, XMMUYECKas CBS3b, MOJIIPHAs U HEMOJIIpHasi KOBaJIEHTHAs CBSI3b, HOHHAS CBSA3b, NOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi J0JIsl BelllecTBa (MPOLIEHTHAs KOHIIGHTpAIKsl) B pacTBOPE;

2) unnrocmpuposams B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHATHM (CM. 1. 1) U MPUMEHATH 3TU NOHATHUS
MIPH OTIMCAHUHM BEIECTB U UX MPEBPAILICHUIA;

3) ucnoavzosams XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUs (POPMYIT BEIIECTB M YPAaBHEHUM XUMUYECKUX
peaKkuuii;

4) onpedensamv BAIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX; CTEIIEHb OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; PUHAJIC)KHOCTD BEIIECTB K ONMPEeIEHHOMY KIIaCCy COCTMHEHUM 110
dbopMmynam; BUJ XUMUYIECKOU CBs3H (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTMHCHUSX;

5) packpwvieams cmuica [lepuoanueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX AJIEMEHTOB OT UX NOJIOKeHHs B [lepuoanueckoit
CUCTEME; 3aKOHOB COXPAHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOTaJpO; OMKUCHIBATH M XapaKTePU30BaTh TAOIHMUHYIO Gopmy [leproaudeckoii CUCTEMBI
XMMHMUYECKHX 3JIEMEHTOB: pa3InuyaTh MOHATHUS «IJ1aBHas noArpymnmna (A-rpynmna)» u «nobdounas noarpynna (b-
rpymIa)», Majble U OOJbIINE TEPUOIBI; COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B Ta0JIHUIIE
«Ilepuoguueckas cucremMa xuMudeckux aneMenToB /1. 1. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi s/pa, 00IIee YUCIO JIEKTPOHOB U
pacnpeiefieHue uX Mo JIEKTPOHHBIM CIOSIM);

6) kraccuguyuposams XUMUIECKUE dJIEMEHTHI; HEOPTAHUYECKHUE BEIIeCTBA; XUMUYECKHE peakiuu (TIo
YHCIy U COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, O TEIIOBOMY 3D deKTy);

7) xapaxmepuzosams (onucvieams) 00INE XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOJITBEPIK/Iasi OMKUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOUINX XUMHUYECKUX PEAKIIN;

8) npoenosuposams CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAU€CTBEHHOT'O COCTaBa; BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPALECHUI B PA3TUYHBIX YCIOBUSX;

9) eviuucasiMbE OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JOJIO
XMMHYECKOT0 3JIEMEHTA M0 (HopMyJie COeTMHEHHS; MAaCCOBYIO JI0JIIO BEIIECTBA B PACTBOPE; MPOBOJAUTD
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKIlnu;

10) npumensimes OCHOBHBIE OTI€pPAIIMN MBICIIUTEIBHON ACSITEILHOCTH — aHAJU3 U CUHTE3, CPaBHEHHE,
0000111eHIE, CHCTEeMAaTH3AIINIO, KITACCU(UKAITUIO, BBISIBIICHUE TPUIMHHO-CIIEACTBEHHBIX CBSI3EH — IS
M3Y4YEHUs CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIIU; €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —
HaOJII0ICHNE, U3MEPEHUE, MOJICTUPOBAHNE, SKCTIEPUMEHT (peasIbHbI U MBICIICHHBIN );

11) credosams nipaBUIaM MOJI30BAHUS XUMUYECKOH MOCYAO0N U J1a00paTOPHBIM 000PYI0BAaHUEM, a TAKXKE
npaBujIaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKIUSMH 110 BBITTOJIHEHHIO JTA00PATOPHBIX
XUMUYECKHUX OTBITOB IO MOJYUYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOIOPO/Ia U KUCIOPOaA),
MPUTOTOBJIEHHUIO PACTBOPOB C ONPEAEIEHHON MacCcOBOM J10Jiell paCTBOPEHHOTO BEIIECTBA; IUIAHUPOBATDH U
MPOBOJUTH XUMUYECKUE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOUEH U KUCIOT C TOMOIIBIO
UHIUKAaTOPOB (JTakMyc, peHondTanent, MeTHIOPAHXK U JIp.).
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Paznen 1. l'lepBona'-lam,m,le XUMHUYECCKHE MOHATHSA

1.1

Xumusi — BaxkHasi 00J1aCTh
eCTeCTBO3HAHHUS U NPAKTHYECKOH
IesITeIbHOCTH Ye/I0BeKa

PackpbIBaTh CMBICI U3yYaeMbIX IOHATHUIA.;

PackpbIBaTh pOJIb XUMUH B IIPHPOAE M )KU3HH YEJIOBEKA, € CBSI3b C APYTHMMH HAyKaMu.;
Pa3nuuaTh YUCTHIC BEIIECTBA U CMECH; OJHOPOHBIC  HEOTHOPOHBIC CMECH. ;

PaznnuaTh GU3NYECKHE U XUMHUYCCKUEC SBICHM. ;

OmnpenesnsTe NPU3HAKH XUMHYECKUX PEAKIUH U yCIOBHS MX MPOTCKAHUSL.;

CienoBath NpaBUIaM I0JIb30BaHUSI XMMUUECKOi OCY10M 1 1a00PaTOPHBIM
000py10BaHHEM, a TAKXKE MPaBHIIaM OOpaIIEeHUs ¢ XHMMUYECKHMH BEIECTBAMHU B
COOTBETCTBHMHU C MHCTPYKLMSMH IO BBIIOJHEHHIO NPAKTHUECKUX PadOT.;

ITnaHupOBATh U NPOBOANUTH XUMHYECKHH IKCIIEPHUMEHT 110 U3YYEHHIO U ONUCAHHIO
(u3MyecKuX CBOMCTB BEILECTB, CIIOCOOOB pa3/ie/IeHus! cMeceil BEIeCTB.

HMcnonp30BaTh MPH BBIOJHCHNU YY€OHBIX 3aaHUIl U B IIPOLIECCE UCCIIEI0BATEIBCKOM
JIeSITEJIbHOCTH Hay4HO-IIOMYJIIPHYIO JINTEPATYPY XMMHUYECKOTO COJCPIKaHNUs, CIIPABOYHbIC
Marepuaibl, pecypcesl HTepHeTa.;

BeicTpanBaTh pa3BEpHYThIC IMCHMEHHBIC M YCTHBIE OTBETHI C ONOPOii Ha HH(OpPMALHIO U3
y4eOHMKa ¥ CHIPAaBOYHBIX MAaTepPHAIOB, IPAMOTHO MCIOJIb30BAaTh N3yYCHHBIH MOHATUIHBIN
annapaT Kypca XUuMHUH;

ITuceMeHHbIi
KOHTPOJIb;

http://school-
collection.edu.ru/

1.2.

BemecTBa
M XHMHYeCKHEe PeaKiuu

ITpuMeHSTh eCTeCTBEHHO-HAYYHbIC METO/IbI TO3HAHUS (B TOM 4HCiIe HaOII0JeHUE,
MOJICJIMPOBAHKE, SKCIIEPUMEHT) U OCHOBHBIE OIEPAL[MH MBICIUTEIBHON eI TeIbHOCTH
(cpaBHeHue, KiaccuUKAIU) ISl M3YUYCHUS BEIIECTB M XUMUYCCKUX PEaKIIMil.;
PackpbIBaTh CMBICI H3y4YaeMbIX MOHATHI M 3aKOHOB M IIPUMEHATb ITU MOHSTHUS [IPU
ONMCAHUM CBOWCTB BELIECTB U UX MPEBPAILECHHUI.;

PaznuuaTh pU3NYECKHE U XUMUYCCKHUE SBICHUS, OOBSCHATb UX CYI[HOCTh C TOUKH 3PEHUS
aTOMHO-MOJICKYJIIPHOTO YUCHHSL.;

OnpenensTh NPU3HAKK XUMHYECKUX PEAaKLHi, YCIOBHS UX IPOTEKAHHSL.;

OOBSICHSTH CYIHOCTh PUBHYECKUX U XMMHYECKHX SBJICHUI C TOYKH 3pEHHsI aTOMHO-
MOJIEKYJSIPHOTO YUYEHHUSL.;

KnaccuduuupoBars XUMUYeCKHe peakinu (110 YUCIy M COCTaBy pearnpyronmx u
00pa3yoIIXCs BEIECTB).;

CocraBisith popMyJibl OHHAPHBIX BELIECTB [0 BAJEHTHOCTH M OINPEAEIISATH BAICHTHOCTD 110
(opmynam BemecTs.;

PaccraBisiTe KO3()GUUMEHTHI B yPaBHEHUSIX XHMUYECKUX PEAKIHiL.;

CienoBath MpaBUIIaM I0JIb30BaHHsSI XHMUYECKO# OCY0MH 1 1ab0paTOPHBIM
0060py/10BaHKHEM, a TAK)KE MPaBHJIaM 0OpaIeHHs C BEIIECTBAMHU B COOTBETCTBUH C
HHCTPYKUHMSIMH 110 BBIIIOJIHCHHUIO JTa00PATOPHBIX XMMHUYECKUX OMBITOB.;

Vcronb30Bath MpHU BHIMOJIHEHUH YUeOHBIX 3a/IaHUl U B IPOLIECCE UCCIICA0BATEIbCKOM
JIeSITEIIbHOCTH HAYYHO-TIONYJSIPHYIO JINTEPATYPy XMMHUYECKOTO COJCPIKaHMUs, CIIPABOYHbIE
Marepuaisl, pecypcesl MHTEpHeTA.

BeicTpanBaTh pa3BépHyThIC IIMCHMEHHBIC M YCTHBIC OTBETHI C ONMOPOi Ha HH(OpPMALHIO U3
y4eOHHKA U CIIPaBOYHBIX MAaTEPUAIOB, FPAMOTHO HCIIOJIb30BATh H3YUCHHBIN MTOHATHHHBIH
anmnapar Kypca XUMnH;

ITuceMeHHbIHi
KOHTPOJIb;

http://school-
collection.edu.ru/

Hroro 1o paszeny
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Paznen 2. BaxkHelilnne npeacTaBuTeIH HEOPraHMYeCKUX BellleCTB




2.1.

Bosayx. Kuciaopoa. Ilonsitne 06 okcngax

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHI 1 IPUMEHSTH 9TU IOHATHS IIPH OMHCAHUU CBOWCTB
BEILECTB M UX MPEBPAILCHU.;

XapaxkTepn3oBaTh (OIHUCHIBATH) COCTAB BO31yXa, pU3nueckue U XUMUUECKHE CBOWCTBA
KHCJIOPOJIA, CIIOCOOBI €T0 MOJIy4YeHH s, IPUMEHEHUE U 3HAaYCHHUE B IPUPOIE U HKUZHH
4eJI0BeKa.;

CpaBHHMBaTh PeaKkIMU FOPEHUsI U MEJICHHOTO OKHCIICHHSI. ;

CoOupatps npuOOPHI AJIs MOJTyYSHHS KUCIOPOo/ia (BEITECHEHUEM BOJIBI M BO3/yXa).;
Pacrnio3HaBaTh ONBITHBIM IyTEM KUCIIOPO/L.;

Hcnonp30BaTh XUMUUECKYIO CUMBOJIMKY JUISl COCTAaBICHHS (JOPMYJT BEILIECTB, MOJICKYJIIAPHBIX
YpaBHEHHUI XUMUYECKUX peaKlUil C y4yacTHEeM KHCIO0pO/a.;

OOBSACHITH CYLIIHOCTh YKOJOTHMYSCKHUX MPOOIIEM, CBS3aHHBIX C 3arpsI3HCHUEM BO3yXa.;
CrnenoBath npaBuiiaM 6e30MacHOi paboThl B 1a00paTOPUU MPH UCTIOJIB30BAHUH XUMUYECKOMH
1ocy /bl U 000pYAOBaHUS, a TAKXKE IPaBUIaM OOpAILEHUS C TOPIOYMMH BEIIECTBAMHU B OBITY.;
TInanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XMMHUYECKUE IKCIICPUMEHTBI, IIPOBOANTD
HAOJIIOJICHYSL, IeJIaTh BBIBOABI IO PE3yJIbTaTaM dKCHEPUMEHTA.;

VYdacTBOBaTh B COBMECTHOI paboTe B rpyrmrre.;

Mcnonb30BaTh NpH BEIMOJHEHUN YISOHBIX 3aJaHUI U B IPOLIECCE UCCIIEA0BATEIbCKOM
JIeSITeJIbHOCTH HAYYHO-NIOMYJIAPHYIO JINTEPATYPy XMMHUYECKOTO COJCPIKaHUs, CIIPABOYHBIE
MaTtepuaisl, pecypcel HTepHeTA. |

BeicTpauBaTh pa3BEpHYThIE MUCHbMEHHBIE U YCTHBIE OTBETHI C OMOPOii Ha MHPOPMALIUIO U3
y4eOHHKA U CIIPABOYHBIX MaTEpHaOB, IPAMOTHO MCIIOIb30BATh H3yYCHHBIH MOHATHHHBIN
annapar Kypca XUMHUH;

[MuceMeHHbIH
KOHTPOJIb;

http://school-
collection.edu.ru/

2.2.

Bonopoa.
IlonsiTHE 0 KHCJIOTAX U COJIAX

PackpbIBaTh CMBICIT N3y4aeMbIX MOHATUH U IPUMEHSTH 3TH MOHATHS MPH ONIMCAHUH CBOMCTB
BEILECTB U MX MPEBPAIICHHIA.;

Xapaxtepu3oBath (ONUCHIBATh) (pU3NUYECKHE U XUMHYECKHE CBOMCTBA BOAOPO/Ia, CIIOCOOBI
€ro MoJIyYeHHs!, IPUMEHEHHE.

Cob6upats mpudop JIst MOTyueHUs BOAOPOA. ;

Hcnonp30BaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTABJICHHS (hOPMYJI BELIECTB, MOJICKYJIPHBIX
YpaBHEHHMH XMMHUECKHUX PeaKIMii ¢ ydacTueM BOJIOPOJA.;

CrnenoBath nmpasuyiaM 6e30macHoi paboThI B 1a00PaTOPHUHU MTPU UCIIOJIL30BAHUN XMMHUUECKOH
HoCy bl M 000py10BaHMs, a TAKXKe NPpaBUIaM 00paleHHs C TOPIOYNMH BEIIECTBAMH B OBITY.;
ITnaHnpoBaTh U OCYLIECTBIATH HA NIPAKTHKE XUMHUIECKHE YKCIIEPUMEHTHI, TPOBOIUTH
HaOJII0IeHNs, JIeTIaTh BBIBOJIBI 110 PE3yIbTaTaM dKCIIEPUMEHTA. ;

Y4acTBOBaTh B COBMECTHOI paboTe B rpyIIie;

[TucbmMeHHbIH
KOHTPOJIb;

http://school-
collection.edu.ru/

2.3.

KoJsinyecTBeHHbIE€ OTHOIIEHUS B XUMUH

PackpeiBaTh CMBICT H3y4aeMBbIX TOHATHI ¥ IPUMEHATH STU TOHATHSA, 4 TAK)KE U3yUCHHBIE
3aKOHBI ¥ TEOPUHM JJIsI PEIICHUs pAaCUETHBIX 3a71ad.;

BbI4ucaaTh MOJISPHYIO MAaccy BELIECTB; KOJIMYECTBO BELIECTBA, 00BEM Ta3a, Maccy
BEILECTBA;;

TIpoBOAUTB PacuEThl MO yPAaBHEHHAM XUMHYCCKHX PEAKIMIl: KOIUYECTBa, 00BbEMA, MAaCChI
BELIECTBA 110 U3BECTHOMY KOJIIMYECTBY, 00BEMY, MaCCe PEareHTOB WM IIPOJYKTOB PEAKIIMH.;
BeicTpanBaTh pa3BEPHYTHIC MMCHMEHHBIE H YCTHBIE OTBETHI C OIOPOi Ha HHGOPMALHIO U3
yueOHHUKA M CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCIIOJIb30BATh U3y4YEHHBIH IOHATUHHbIN
anmnapat Kypca XuMUH;

[MuceMeHHbI
KOHTPOJIb;

http://school-
collection.edu.ru/




2.4. | Boga. PacTBopbl. [lonsiTue 06 ocHOBaHusAX | 5

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHI 1 IPUMEHSTH 9TU IOHATHS IIPH OMHCAHUU CBOWCTB
BEILECTB M UX MPEBPAILCHU.;

Xapakrepu3oBaTh Ppu3nUecKre B XUMUYECKAE CBOMCTBA BOJIBI, €€ POJIb KaK PACTBOPUTEIIS B
NPUPOJHBIX MpoLeccax.;

CoCTaBIATh ypaBHEHHSI XUMUUCCKHX PEAKIMil C y4aCTHEM BOJBL.;

OOBSCHSTH CYIHOCTh YKOJIOTHYECKHUX IPOOIIEM, CBI3AHHBIX C 3arPSI3HEHHEM IIPUPOIHBIX
BOJI, CIIOCOOBI OUYMCTKHU BOJIBI OT MPUMECEH, MEPBI 110 OXPaHEe BOJ OT 3arpsi3HEHH. ;
TInanupoBaTh U OCYIIECTBIIATh HA MPAKTUKE XMMHUYECKUE IKCIICPUMEHTBI, IIPOBOAUTD
HAOJIIOJICHYS, IeJIaTh BBIBOABI IO PE3yJIbTaTaM dKCHEPUMEHTA.;

CrnenoBath npaBuiiaM 6e30MacHOi paboThl B 1a00paTOPUU MPH UCIIOJIB30BAaHUH XUMUYECKOMH
MOCY bl 1 000PYIOBAHHS.;

TIpoBOAUTE BBIYUCIICHUS C IPUMEHEHHUEM IIOHATHS «MACcCOBast 10JISl BEIIECTBA B PACTBOPEX.;
Mcnonb30BaTh NpH BEIMOJHEHUN YIEOHBIX 3aJaHUI U B IPOLIECCE UCCIIEI0BATEIbCKOM
JIeSITeJIbHOCTH HAYYHO-NIOMYJIAPHYIO JINTEPATYPy XUMHYECKOTO COJCPIKaHUs, CIIPABOYHBIE
MaTtepuaisl, pecypcel HTepHeTA. |

[MuceMeHHbIH
KOHTPOJIb;

http://school-
collection.edu.ru/

2.5. | OcHOBHBIE KJIACChI HEOPraHUYECKHX 11
coeMHeHnit

Knaccupuunposars nzydaemple BEIECTBA [0 COCTaBY U CBOHCTBAM.;

CocTaBisite GOpMYJIBI OKCHIOB, KHCIOT, OCHOBAaHHIA, COJICH 1 HAa3bIBATh X 110
MEXIyHapOJAHOH HOMEHKIIAType.;

IIporao3upoBaTh CBONWCTBA BEIIECTB HA OCHOBE OOIIUX XUMHUCCKUX CBOUCTB M3yUEHHBIX
KJIACCOB/TPYIII BELIECTB, K KOTOPHIM OHU OTHOCSITCSL.

CoCTaBIIATh MOJICKYIAPHBIC YPAaBHCHHS PEaKLUil, MITIOCTPUPYIOLINX XUMHUECKIE CBOMCTBA
M CIIOCOOBI MOTYyUCHHUS BEIIECTB H3YUCHHBIX KIIACCOB/TPYIII, @ TAKIKE MOATBEPIKIAIOIINX
TEHETHYECKYIO B3aUMOCBSI3b MEXK/y HUMH.;

TIpou3BOANTH BBIYUCICHHS [0 YPABHEHHSIM XUMHUYECKUX PEaKLuil.;

TInaHupoBaTh M OCYIIECTBISAT HA MPAKTUKE XMMHUYECKUE IKCIICPUMEHTBI, IIPOBOAUTD
HaAOIIOICHYS, 1eJIaTh BHIBOABI IO PE3yJIbTaTaM dKCICPUMCHTA.;

CrenoBats nmpaBuiiaM 6e30macHOi paboThI B 1a00OPaTOPHUHU MTPU UCIIOIB30BAHUN XUMHUUECKO
HOCY bl M 000PYAOBAHHS.;

Mcnonab30BaTh MPH BBIMOJHEHUN YISOHBIX 3aJaHUI U B IPOLIECCE UCCIIEA0BATEIbCKOM
JIeSITeJIbHOCTH HAYUHO-NOMYJIIPHYIO JINTEPATYPY XMMHUYECKOTO COJCPIKaHNUs, CIIPABOYHBIC
MarepHalbl, pecypcesl HTepHeTa.;

BeicTpanBaTh pa3BEpHYThIC MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOii HAa MHPOPMALIUIO U3
yueOHHMKa U CIIPAaBOYHBIX MaTEPUAIOB, FPAMOTHO HCIIOIb30BATh U3yUCHHbIIT TOHATHIHHBIN
annapar Kypca XUMHUH;

[TuceMeHHbII
KOHTPOJIb;

http://school-
collection.edu.ru/

HWroro no pazgemy 30

Pazznen 3. Ilepnoanyeckuii 3axon u [lepnoanyeckas cucreMa XuMuuecknx yiemenTon JI. U. MenneseeBa.

CTpoelme aTOMOB. XUMHYeCcKasi cBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE pearkuu




3.1. | Ilepnoanyecknii 3axoH u Ilepuognyeckasn 7 PackpbIBaTh CMBICI IEPUOMYESCKOTO 3aKOHA. ; Iucemennslit | http://school-
cHCTeMa XHMHYeCKHX 3J1eMEeHTOB IToHuMaTh CymecTBOBaHNE MEPHOINUECKOH 3aBUCUMOCTH CBOMCTB XUMUUECKHX DJICMEHTOB KOHTPOJIb; collection.edu.ru/
J. . Menneneesa. CTpoeHHe aToMa (M3MEHeHHe PaJInyCOB aTOMOB M 2JIEKTPOOTPHLATEIBHOCTH) U UX COCTUHEHHI OT TOJIOKEHHS
B IIEPUOJIMYECKON CUCTEME M CTPOCHUSI aTOMa.;
YcraHaBaMBaTh CBS3b MEXK/IY ITOJIOKEHHEM JJIEMEHTA B IEPHOANYECKOIT cHCcTeMe U
CTPOCHUEM ero aToMa (CocTaB M 3apsi spa, o0LIee YHCII0 MISKTPOHOB U PACIPEICICHUE X
110 JIEKTPOHHBIM CJIOSIM).
IIporHo3upoBaTh XapakTep U3MEHEHMS CBOMCTB JIEMEHTOB U UX COSJMHEHHMIA 10 IPyIIaM 1
neproaam ITeprHou4ecKoi CHCTEMBL. ;
XapaKkTepr30BaTh XMMHYECKUE DIIEMEHTBI MIEPBBIX TPEX MEPUOJOB, KalKs, KaJbLHs 110 HX
nosioxxenuro B [lepuoanueckoii cucreme JI. . Mengeneesa.;
CrenoBath nmpaBuiiaM 6e30macHoi paboThI B 1a00PaTOPHUU MTPU UCIIOJIB30BAHUU XMMHUUECKOH
TOCy bl 1 000PYIOBAHHS. ;
BeicTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC M YCTHBIC OTBETHI C OIOPOi Ha HHPOPMALHUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTepPHaIOB, PAMOTHO HUCIIOJIB30BATh N3Y4YCHHBIH MOHATUHHBIH
anmapaT Kypca XUMHH. ;
Vcrosp30BaTh MPH BBINOJIHEHHH Y4eOHBIX 3a1aHUIl TEKCTHI y4eOHHKA, CIIPaBOYHbIC
marepuainsl (Ileproauueckyio cucteMy Xummuueckux snemenTos J[. M. Menneneesa, tabuuiy
PacTBOPUMOCTH KUCIIOT, OCHOBAHMIT U COJICH B BOJE, SNCKTPOXUMHUUECKUH PSJI HATIPSHKCHHH
METaJUIOB).;
Hcnons30BaTh IpH BHIOJIHEHUH y4e€OHBIX 3alaHUH U B IPOLIECCE HCCIEA0BATEIBCKON
JIeATEIbHOCTH HAyYHO-IIOMYJIPHYIO JINTEPATYPY XMMHYECKOTO COACPIKAHUS, CIIPABOYHbIC
Marepuabl, pecypcsl MHTepHeTa;
3.2. | Xumnueckasi cBsi3b. OKHCINTE/ILHO- 8 PackpsIBaTh CMBICI H3y4aeMBIX OHATHIA.; IucemenHslit | http://school-
BOCCTAHOBHUTE/IbHbIE PeaKIUU OmnpeaesnsTs BUI XUMHIECKON CBS3U B COCTUHEHHN. ; KOHTPOJIb; collection.edu.ru/
Omnpenenarb CTENeHb OKUCICHHS XMMHYECKOTO JIEMEHTa 10 YOpMyJIe ero COCANHEHUS. ;
OnpenemnsTs IEMEHT (BELIECTBO) — OKUCIUTEIb U DJIEMEHT (BEILIECTBO) —
BOCCTaHOBHTEIb.;
OOBSICHSTH CYyIHOCTH MTPOLECCOB OKUCICHUS U BOCCTAHOBIICHHUSL.
CoCTaBIISITh IEKTPOHHBIH OanaHc ¢ y4ETOM YHCiIa OTJAHHBIX U IPHHSATHIX JIEKTPOHOB.;
CoCTaBISITh ypaBHEHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM PEaKIIUHL.;
Hcnons30BaTh NpH BBIIOJHEHHH YIeOHBIX 3alaHUI TEKCThI y4eOHHUKA, CIIPAaBOYHBIC
MarepHabl (IEPUOUIECKYI0 CHCTEMY XHMUUeCcKuX dseMeHToB J{. V. Menzeneesa, Tabnuiyy
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH B BOJE, JICKTPOXUMHUCCKHH PsIJl HAPSKCHUN
METaJIJIOB);
HWroro no pazgemny: 15
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

TTPOTPAMME




INIOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

BCETro

KOHTPOJIbHBbIE
padoThI

NMpaKTHYeCKHe
padoThI

JlaTa
HU3yYeHUS

Buabl, popmbl
KOHTPOJIS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.




58.




59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68




YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

BBenure cBoil BapuaHT:
METOANYECKHUE MATEPUAJIBI IJIs1 YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



MATEPUAJIBHO-TEXHHYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPY/IOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJEHUS JABOPATOPHBIX, TIPAKTUYECKHNX PABOT,
JEMOHCTPALIMI
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