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HOACHUTEJIBHAS 3AIITMCKA

Pabouas nmporpamma mo XuMuu i 00ydaronmxcs 8-9 Ki1accoB COCTaBlIeHa HA OCHOBE TPEOOBAaHUH K
pe3yiabTataM OCBOEHHMsS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO 00IIero o0Opa3oBaHus,
npejacTaBieHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOIO OOLIETO
o0Opa3oBaHus, ¢ YUETOM pacHpele€HHbBIX M0 KilaccaM MPOBEPsSEMbIX TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHUS W JJIEMEHTOB COJACpP>KaHUS,
MIpPE/ICTaBICHHBIX B YHUBEPCAILHOM KOJIU(UKATOpE M0 XUMHUH, a TaK’KE€ Ha OCHOBE NMPUMEPHON MPOTrpaMMBbI
BOCHHUTAHMUS OOYyYaloOIUXCS NpPU TMOJTYYEHHH OCHOBHOTO 0O0Iero obpazoBaHus U C y4ETOM KOHLEMIUU
MpenojaBaHusi ydyeOHOTO TpeaMmera «XuMHUsS» B 00pa3oBaTENbHBIX  OpraHu3anusx Poccuiickoi
Odenepanuy, peanu3yrlolUMX OCHOBHBIE oOmIeoOpa3oBarenbHble MporpaMMbl (yTB. Pemenunem Komeruun

Mumnnpocsenienust Poccuu, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O IPEJIMETA «XUMUS»

Bknag ydeOHOoro mpemmera «XuMHS» B JOCTHIKCHHE II€JIeli OCHOBHOTO OOIIETro 0Opa3oBaHUs
OoOyCJIOBJIEGH BO MHOIOM 3HAuY€HHEM XHMMHUYECKON HayKh B TO3HAHUM 3aKOHOB MPHUPOABI, B Pa3BUTHH
MIPOM3BOUTENIBHBIX CHJI OOIIECTBA M CO3JaHUH HOBOM 0a3bl MaTepuaIbHON KYJIbTYpHI.

XuMUSL KaK 3JEMEHT CHCTEMbI €CTECTBEHHBIX HAYK pacIpOCTpaHuia CBOE BIMSHHE Ha Bce 00JacTH
YeJIOBEYECKOr0 CYIIECTBOBAaHUS, 3ajlaja HOBOE BHUACHHE MHpa, CTajla HEOThEMJIEMBbIM KOMIIOHEHTOM
MHUPOBOU KyJBTYpbl, HEOOXOIUMBIM YCIOBHUEM >KH3HM OOIIECTBA: 3HAHUE XUMHH CIYXXUT OCHOBOH MJISt
(hopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €ro MPEICTaBICHUH O MaTepUalIbHOM €JUHCTBE MHPA; BaXKHYIO
poiip UrparoT (opMUpYEMbIe XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAILCHUSX IHEPrUH U 00 SBOJIOLUU
BEIIECTB B MPHUPOJIE; COBPEMEHHas XWMMHs HalpaBjieHa Ha pelIeHHe INI00aJIbHBIX MPOOJIeM YCTOWYHBOIO
Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOW, YHEPIeTUUECKOM, MUILIEBOI U SKOJIOTrMYECKON O€30MacHOCTH, PodsIeM
3/IpaBOOXpaHEHUSI.

B ycnoBusiX BO3pacTarolIero 3Ha4€HUs] XUMUU B JKU3HHM OOIIECTBA CYIIECTBEHHO IOBBICHUJIACH POJIb
XMMHUYECKOro 0o0Opa3zoBaHus. B 1ulaHe conupanu3aliy OHO SBJISETCS OJAHMM M3 YCJIOBUH (POpMHpOBaHUS
MHTEJJIEKTA JIMYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKUE 3HAHUS HEOOXOAMMBI Uil MPUOOPETEHHs OOILEKYIbTYPHOTO
YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COIMYME M OTBETCTBEHHO y4aCTBOBaTh B MHOTOOOpPa3HOM
XKHU3HU OOIIECTBa, JJII OCO3HAHUS BAKHOCTU Pa3yMHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U 370POBbIO
IPYruX, K OKpYKarollei MpUpoJHON cpene, sl TPaMOTHOTO MOBEJCHHS NPU HMCIIOJIB30BAaHUU Pa3TUYHBIX
MaTEepUAIIOB U XMMUYECKHX BEIIECTB B MOBCETHEBHOMN JKU3HU.

Xumuueckoe 00pa3oBaHre B OCHOBHOM IIKOJIE SIBJIIETCS 0Q30BBIM MO OTHOIIEHHUIO K CUCTEME OOIIEro
XUMHUYECKOro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peasIM3yeT NpUCYIIHE 001eMy
XMMHUYECKOMY 00pa30BaHUIO KJIIOUEBBIC IEHHOCTH, KOTOPBIE OTPaXKalOT rOCyJapCTBEHHbBIE, OOIECTBEHHbIE U
WHANBUAYaAIbHBIE TOTPEOHOCTU. DTUM OMpEEsIeTcs CYIIHOCTh O0IIel cTpaTerui o0yueHus, BOCIUTAHUS U
pa3BHUTHS 00YUYAIOMIUXCS CPEACTBAMH YUEOHOTO MPeaMeTa «XUMUS.

WN3yuyenne mnpenmera: 1) cmocoOCTByeT peanu3allii BO3MOXXHOCTEH Ui CaMOpa3BUTHS U
(dbopMHUpOBaHUS KYIbTYpHl JIMYHOCTH, €€ oOmedl u (yHKIMOHATBHONH TPaMOTHOCTH; 2) BHOCHUT BKJIAJ B
(dopMHUpOBaHHE MBIIUICHUSI M TBOPYECKHX CIIOCOOHOCTEH IOAPOCTKOB, HABBIKOB HX CaMOCTOSITEIbHOMN
y4eOHOM JeSATENbHOCTH, HKCIEPUMEHTAIbHBIX W HCCIIEIOBATENIbCKUX YMEHMH, HEOOXOJUMBIX Kak B
MOBCETHEBHOM >KM3HHU, TaK U B NMPO(ECCHOHATBHON AESATEIbHOCTH; 3) 3HAKOMHT CO CIEHU(PHUKON HAYUHOTO
MBIIUICHHSI, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIsiIa HA E€IMHCTBO MPHUPOABI M 4YeJIOBEKAa, SBISETCS
OTBETCTBEHHBIM




9TanoM B (OPMHUPOBAHMHM €CTECTBEHHO - HAy4yHOW TPAMOTHOCTH IOJPOCTKOB; 4) CIOCOOCTBYeT
(OpMHUPOBAHNIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO - HAyYHBIM 3HAHUSM, K MPUPOZE, K YEIOBEKY,
BHOCHT CBOM BKJIaJl B 3KOJIOIMYECKOe 00pa30BaHKE IKOJIbHUKOB.

Ha3BanHble HanpaBiieHUs B 00y4eHHN XUMHA 00€CTIeUunBaIOTCs crienn(puKoi coaep kaHus peamera,
KOTOPBIN ABJISETCS MEAArornyecky aanTHPOBAHHBIM OTpakeHHUEM 0a30BOM HayKH XMMHUHU Ha ONPEEIEHHOM
JTane e€ pa3BUTHSL.

Kypc xumuu 0oCHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOCHHE 00YYaIOIMMUCS OCHOB HEOPraHUYECKOM
XMMHUHU ¥ HEKOTOPBIX MOHATHH U CBEJIEHUH 00 OTJEeNIbHBIX 00BEKTaX OPraHuYeCKO XUMHUU.

CtpykTypa comep:kaHusi mpeaMera copMUpOBaHA HA OCHOBE CHUCTEMHOTO MOIX0/a K €r0 U3y4YEHHIO.
ConepxaHnue CKJIabIBACTCA U3 CUCTEMBI IOHATHNA O XUMUYECKOM JIEMEHTE U BEIECTBE U CUCTEMBI IIOHATUN
0 xuMH4yeckor peaknuu. O0e 3TH CUCTEMBl CTPYKTYPHO OPraHM30BaHBI 110 HNPUHIMITY HOCIEI0BATEIBHOTO
pa3BUTUS 3HAHUN HAa OCHOBE TEOPETHUYECKUX IIPEICTABICHUM pPa3HOIO YpPOBHSA: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMS] KaK OCHOBBI BCErO0 €CTECTBO3HAHMS, YPOBHsA Iepuoandeckoro 3akoHa [[. M. MenpeneeBa Kkak
OCHOBHOT'O 3aKOHa XHMHUH, YYEHUS O CTPOCHHM aToMa M XMMHUYECKOH CBS3M, IpPEJICTaBICHUA 00
JJIEKTPOJIUTUYECKON JUCCOLMALIMM BELIECTB B PACTBOpax. Te€OpPEeTHYECKUE 3HAHMS PAacCCMATPUBAIOTCS Ha
OCHOBE AMIIUPUYECKU IOJYYEHHBIX U OCMBICIECHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO
YPOBHA K JpPYroMy, BBINOJHAA (QYHKIMM OOBSICHEHUS M IPOTHO3UPOBAHMSA CBOWCTB, CTPOCHHS U
BO3MOKHOCTEHN IIPAKTUYECKOTIO IPUMEHEHUS U MTOJIY4CHHUS U3Y4aeMbIX BELIECTB.

Takas opraHu3anys couepKaHus Kypca CIocoOOCTBYET MPEICTABICHUI0 XUMHUECKOW COCTABIISIONIEH
Hay4YHOH KapTHHBI MUpa B JIOTUKE €€ CUCTEeMHOH mpuponbl. TeM cambIM 00ECHEeYMBAETCS BO3MOKHOCTh
(dopmMHupoBaHUs y 00y4aroIMXCs LEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHMIO U METOJaM IIO3HaHUs B
Hayke. BakHO Takke 3aMETHUTh, YTO OCBOEHHUE COJEPKAHMS Kypca MPOUCXOIUT C MPUBJICYEHUEM 3HAHUI U3
paHee U3y4eHHbIX KypcoB: «Okpykaromuil Mup», «brnosorus. 5S—7 knaccb» 1 «Pu3nka. 7 Kmacey.

HEJIN U3YUYEHUSA YYEBHOTI'O IPEMETA «XUMMUS»

K HampaBneHHIO TEpBOCTENCHHON 3HAYUMOCTH TIPU peaju3ald 00pa3oBaTeNbHBIX (YHKIUN
npeaMeTa « XUMHS» TPAJUIMOHHO OTHOCAT (JOPMUPOBAHHME 3HAHUK OCHOB XMMHYECKOW HAYKH Kak 00jacTu
COBPEMEHHOI0 €CTECTBO3HAHMSI, MPAKTHYECKON NEeATEIbHOCTH YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB
MHpPOBOM KyJIbTypbl. 3ajada MpeAMeTa COCTOMT B (POPMUPOBAHMM CHCTEMbl XMMUYECKUX 3HAHUM —
BOKHEUIINX (AKTOB, TMOHATHNA, 3aKOHOB U TEOPETHYCCKUX TOJIOKEHUH, JOCTYIMHBIX 0000IIeHUH
MHPOBO33PEHUECKOr0 XapakTepa, S3blka HAYKHM, 3HAHUM O HAyYHBIX METOJAaX MW3YyYEHHs BEIIECTB U
XUMHUECKHX peakluui, a Takke B (POPMHUPOBAHUM W pPaA3BUTHUU YMEHUH U CHOCOOOB JEATEIHHOCTH,
CBSI3aHHBIX C IJIAHUPOBAaHUEM, HAOIIOJICHUEM U MPOBEJECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOII0IEHUEM
paBui 0€30MacHOro OOPAIEHHs C BEIIECTBAMU B IOBCEIHEBHON KU3HU.

Hapsny ¢ oTuM nenu u3ydeHus NpeaMeTa B NPOrpaMMe YTOUYHEHBI U CKOPPEKTHPOBAHBI C YUYETOM
HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopa3zoBanus. Ceroans B 00pa3oBaHuu 0co00 3HAUNMON
NPU3HAETCS HANpPABICHHOCTh OOyYeHHMS Ha Pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH, (OpMHpOBaHUE €&
UHTEJUIEKTa M oO0mmeld KyabTypbl. OOydeHHEe YMEHHIO YYUTbCA M MPOAOJDKaTh CBOE 0OOpa3oBaHUE
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOW U3 BaXKHEHIINX (DYHKIMI yuyeOHBIX MPEAMETOB.

B cBs13u ¢ 3TUM IIpU M3YYEHUH MIPEIMETa B OCHOBHOU IITKOJIE JOMUHHUPYIOIIEE 3HAYCHUE MPHOOpen
TaKHe LENH, KaK:

—  (QopMupoBaHHE WHTEUIEKTyalbHO pPAa3BUTOH JIMYHOCTH, TOTOBOM K C€aM00OOpa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSATEIBHOMY MPHUHITHIO pEUIeHUHM, CHOCOOHON aJanTHpoBaThCs K OBICTPO

MCHAIOMIUMCSA YCIIOBUSAM KU3HU;



— HaIpPaBICHHOCTH OOYYEHHS HAa CHCTEMATHYECKOE MPHOOIIECHHE YJAIIUXCS K CaMOCTOSTEIbHOM
MO3HABATEJIbHOM JESITEIbHOCTH, HAYYHBIM METOAaM TO3HaHHs, (OPMUPYIOIIUM MOTHBAIMIO U Pa3BHTHE
CIIOCOOHOCTEH K XMMUU,

— oOecrmeyeHHWe  YCIIOBHM, CIHOCOOCTBYIOIIMX  MPUOOPETEHHIO  OOYYArONIMMHUCS — OIBITA
pa3Hoo0pa3HOM JAEATEIBHOCTH, IIO3HAHKS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIINN),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHUE IS PA3IMIHBIX BUIOB IEATEIBHOCTH;

— (dopmupoBaHHe yMeHHI OOBSICHATH M OICHUBATH SIBJICHUS OKPYXAOIIEr0 MHUpa Ha OCHOBAHWUH
3HaHI/II\/'I U OIIbITAa, HOHy‘ICHHLIX HpI/I I/I3y‘-IeHI/II/I XHUMHH,

—  (dopmupoBaHHE y OOYYAIOIIUXCA T'YMAHHCTUYECKHX OTHOIICHHH, MOHUMAHUSA ICHHOCTH
XMUMHAYECKUX 3HAHUW JJIS BBIPAOOTKM 3KOJOTHUYECKH IIEJIECOO00pa3HOro MOBEJCHUS B OBITY W TPYAOBOM
JCSITETLHOCTH B TEJIIX COXPAHEHUSI CBOCTO 3JI0POBbSI U OKPYIKAIOIIIEH MPUPOTHOM CPEIBL;

— pa3BUTHEC MOTHBAIMA K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIFO M CaMOBOCIIMTAHHIO Ha
OCHOBE YCBOCHHS OOIIECYEIIOBEUCCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpOQMIS |
HANPAaBJICHHOCTHU JaJbHEUIIET0 00yUCHHUSI.

MECTO YYEBHOI'O IIPEJIMETA «XUMMU5» B YYEBHOM IIJIAHE

B cucreme oOmiero oOpa3oBaHusi «XUMHsS» NpU3HAHA O0S3aTENbHBIM Y4YEOHBIM MPEIMETOM,
KOTOPBII BXOJUT B COCTaB MPEAMETHON 001acTi «ECTECTBEHHO - HAYYHBIE MTPEIMETHI.

Y4eOHBIM TIaHOM Ha €€ M3ydeHue oTrBeieHo 136 yuyeOHBIX 4acoB — 1O 2 4. B Heneno B 8 u 9
KJIaCcCaX COOTBETCTBEHHO.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA
8 KVIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHATHSA

[Ipeamer xumun. Pone XMMuM B KU3HK yenoBeka. Tena u BemecTBa. @U3ndeckrie CBONCTBA BEIIECTB.
ArperaTtHoe cocTosiHME BenlecTB. [IoHsATHE 0 MeToAaX MO3HAHUSA B XUMUHU. XHUMUS B cucTeMe HayK. UucTbie
BemiecTBa 1 cMecu. CriocoObl pasieNieHus: CMECeu.

ATOMBI M MOJEKYJbl. XHUMHUYECKUE 3IEMEHThl. CHMBOJBI XMMHMUYECKHUX 3JeMeHTOB. [IpocTeie un
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmysa. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemecTB. OTHOcuTENbHass aTtoMHas Macca. OTHOCUTENbHAsh MOJIEKYJsIpHas wmacca. MaccoBas J0Jis
XUMHUYECKOT0 JIEMEHTa B COCUHEHHH.

dusnyeckue U XUMHUYECKHE SIBJIEHUS. XHMMHMUYECKas peakuus M €€ MPU3HAKU. 3aKOH COXPAHEHMs
Macchl BellecTB. XHMHUYecKHe ypaBHeHMA. Kraccudukanuss XUMHUECKHUX peakiuil (CoequHEHus,
pasnokeHus1, 3aMelIeHNs, 00OMeHa).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW TMOCYAOW, C MpaBWIaMd paboOThl B
nabopatopur U mnpuéMamu oOpamieHus ¢ JabopaTOPHBIM O0OPYAOBAaHMEM; H3YYEHHE M OIHCAHUE
(bU3UYECKUX CBOMCTB OOpa3IlOB HEOPTraHWYECKUX BEIIECTB; HaOMOJeHHE (U3HUECKUX (TUIaBIICHHE BOCKA,
TasiHUE JIbJa, PACTUPAHUE caxapa B CTYINKE, KUIMEHUE U KOHACHCAlUs BOJIbI) 1 XUMUYECKUX (TOpPEHUE CBEUH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIOTON) SIBJICHUN, HAOJII0JJICHHE U ONHCaHUe
MIPU3HAKOB MPOTEKAHUS XMMUYECKUX peakuui (pas3jiokeHHe caxapa, B3aUMOJECHCTBHE CEPHOM KHCIOTHI C
XJIOpHIOM Oapus, pasnokeHue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOICHCTBHE JKele3a ¢ paCTBOPOM
comu wmenu(ll)); wm3ydenme cmocoOOB paszmencHuss cmeceld (C TOMOIIBIO MarHuTa, (UIBTPOBAHUE,
BbIIIapUBaHUE,

TUCTWUISIIMS, Xpomartorpadus), MPOBEJEHHUE OUYMCTKU IOBAPEHHOW COM; HAOIIOJEHUE W ONUCaHHe
pE3yJIbTAaTOB MPOBEACHMS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl; CO3JAaHHME MOJENEH
MOJIEKYII (IIapOCTEPIKHEBBIX ).

Baskneiiune npeactaBuTe/ M HEOPraHMYECKHUX BeleCTB

Boznyx — cmech rasos. CocraB Bo3nyxa. Kucnopon — anemeHT u npocroe Beuniectso. Haxoxaenue
KHCJIOpOAa B MpHpoJe, (pu3nueckue M XUMUYeckue cBoicTBa (peakuuu ropenus). Okcuasl. IIpumenenue
kuciopoaa. CriocoObl MomydeHust KUCIOpo/ia B JIaOOpaTOpUH U MPOMBIILIEHHOCTH. KpyroBopot kuciaopoza B
npupoze. O30H — alIoTponHast MOAU(PUKALMSL KUCIOPOa.

TemnoBoit 3¢ ekt XuMUIeckor peakiuu, TEPMOXUMHUYECKUE YPaBHEHUS, K30~ U IHIOTEPMHUYECKHUE
peakun. TOIIMBO: yroib U METaH. 3arpsi3HEHHE BO3yXa, YCHJICHHE MapHUKOBOTO 3(dexTa, paspymeHune
030HOBOT'O CJIOSI.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxokaeHuwe Bomopona B mpupone, (U3NUecKue u
XMMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI NoTydeHus. Kuciorsl u comm.

KomnyectBo BemectBa. Monb. MomsipHass Macca. 3akoH ABorajpo. MosspHblii 00BEM Ta3o0B.
PacyéTsl 10 XMMUYECKUM YPaBHEHHSM.

Pusnueckue CBOMCTBA BOABL. Boxa kak pactBoputeisb. PacTBopsl. HachlllieHHbIE U HEHACBIILICHHbIE
pacTtBOphl. PacTBOpHMOCTh BeliecTB B Bojie. MaccoBasi 1011 BEIIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHMs. Poib pacTBOpOB B IPHUpPOAE M B JKU3HH 4elIOBeKa. KpyroBopoT BOIbBI B IPHUPOAE.
3arpsi3HeHHEe NPUPOIHBIX BoA. OXpaHa ¥ OUYHUCTKA IPUPOIHBIX BOJ.

Knaccudukamms HEOPTaHWYECKUX COEJTMHEHUH. Okcuppl. Knaccudukanus OKCHJIOB:
coyieoOpa3yromme (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBIE) B Hecosieobpaszyromue. HoMeHkIatypa OKCHIIOB
(MexayHapoaHasi U TpuBUaNIbHAs ). PU3HMUECKUE U XMMUYECKHE CBOWCTBA OKCUAOB. [loyueHre okcu10B.

OcnoBanus. Knaccuduxanus ocHOBaHM: MIENOYN M HEPACTBOPUMBIE OCHOBaHUs. HomMeHkaTypa



OCHOBaHWH (MeXAyHaponHas W TpuBHalbHas). DuU3nMYecKHne W XHUMHYECKHE CBOWCTBA OCHOBAHHM.
[Tonydyenune ocHOBaHMIA.
Kucnotsl. Knaccudukanus kucinotr. Homenkiarypa KuciaoT (MeKIyHapoJHasi U TPUBUAIIbHAS).
duznueckue MW XUMHYECKHMe cBoucTBa KHCIOT. Pang axtmBHOcTM MetamioB H. H. bekerosa.

[Tonmyuenue KUCIOT.
Comu. Homenknatypa coseid (MexayHapoaHass W TpuBUaibHasi). DU3WYECKHE M XUMHUYECKHE
cBoiicTBa cosel. [lonyuenue coieil.

['enetnyeckas CBA3b MEXKAY KjacCaMH HEOPraHMYECKUX COeTMHEHUH.
XVUMUYECKUN HKCHEPUMEHT: KAueCTBEHHOE OIIPENEICHUE COAECpKAHUS KUCIOpPOJa B BO3IYXE;

MoJIyueHue, coOupaHue, pacro3HaBaHUE W U3YYEHHE CBOMCTB KHCJIOPOJa; HAONIO/IEHHE B3aUMOACHCTBUS
BEIIECTB C KUCIOPOAOM M YCJIOBHS BO3HUKHOBEHUS U MpEKpalleHHs TOpeHus (moxkapa); O3HaKOMIIEHUE C
o0Opa3liaMy OKCHJIOB U OMHCAaHHE UX CBOMCTB; MOJIyueHHE, COOUpaHue, paclio3HaBaHUE U U3YYCHHE CBOWCTB
BojopoAa (ropenue); B3aumojielicTBue Bojoponga ¢ okcujpom wmeau(ll) (Bo3mMokHO uUCHONIb30BaHUE
BHUJICOMATEPUAIIOB); HaOJI0/IeHNE 00pa3loB BEIIECTB KOJIMYECTBOM | MOJIb; MCCIIEJOBaHUE OCOOEHHOCTEMN
pacTBOpPEHUS] BEUIECTB C pPA3IUYHON pPAaCTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C OMpPENEIEHHON
MacCOBOM J0Jel pacTBOPEHHOIO BEIIECTBA; B3aUMOACHCTBHE BOJABI C METaUIaMH (HATPUEM M KaJIbI[EM)
(BO3MOXHO HMCIOJIb30BAaHUE BHUICOMATEPUATIOB); OMPEACIICHHE PACTBOPOB KUCIOT M HIEJIOYEH C MOMOUIbIO
MH/IUKATOPOB; HCCIENOBaHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB; HaOIIOAECHUE
M3MEHEHHUs OKPAaCKHW HMHJMUKATOPOB B PAaCTBOpaxX KUCIOT W MIEIOYEH; M3ydeHUE B3aUMOJEHCTBUS OKCHIA
menu(ll) ¢ pacTBopoM cepHON KHCIOTBI, KHCIOT C METajulaMH, pEakUuid HEeWTpanu3aluu; MOJydeHHe
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajla APYTMM U3 pacTBopa COJM; pEHICHUE
SKCIIEpUMEHTAIBHBIX 33/J1a4 110 TeMe «BaxkHelIre Ki1acchbl HEOPraHUYECKUX COCIUHEHUIN.

Ilepnoauyeckmnii 3axon u [lepuonnyeckas cucrema Xumuieckux 3jementon /.. Menneseena.

Crtpoenue aToM0B. XuMHu4eckas cB3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUM.

[lepBple TOMBITKH KiIaccU(PUKAIMK XUMHYECKHX dJJeMeHTOB. [loHATHE O Tpymnmax CXOMHBIX
AJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMENbHbIE METAIIbI, TaIOT€HbI, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE
00pa3yroT aM(pOTEepHbIE OKCUJIBI U THIPOKCHUIBI.

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema xumMuueckux 3iueMeHToB J[. 1. Menaeneesa.

KopoTtkonepuoanas u juimHHONIEproiHas hopMbl [leproaudeckoii CUCTEMBI XUMHUYECKUX dJIEMEHTOB

. . Menneneesa. Ilepuonsl u rpynnsl. PU3HMYECKUN CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB
MEpUO/Ia U TPYIIIbI FJIEMEHTA.

Crpoenne aromoB. CocTtaB atoMHbIX snuep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX

obosouek aToMoB mepBbIX 20 xumuyeckux saemMeHToB llepuoamueckoii cuctemsr [, M. Menneneesa.
XapakTepuCTUKa XHMHMYECKOrO DJJIeMeHTa 10 ero mnonoxeHuto B Ilepmomamueckon cucreme JI. M.
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs paguyca aTOMOB XUMHYECKHX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO rpynmnaM u nepuoaam. 3Hauenue [lepuoanueckoro 3akona u Ilepuognueckoit
CHUCTEMBl XMMHMYECKUX DJEMEHTOB Uil pa3BUTHA Hayku WM mnpaktuku. J[. M. MenneneeB — yd4€HbIN U
rpaKaaHMH.

Xumunyeckass cBA3b. KoBasieHTHas (MOJsipHAss M HENOJSIpHAsl) CBSA3b. OJEKTPOOTPHULATEIBHOCTH
XUMUYECKHX AJIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucineHus. OKHUCIUTENIBHO-BOCCTAHOBUTENbHBIE peakuuu. llpomeccsl okucieHus u
BOCCTaHOBJEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUECKUH SKCTIEPUMEHT: U3y4YEeHHE 00pa3lioB BEIIECTB METAJIIOB M HEMETAJUIOB; B3aUMO/ICHCTBHE
TUAPOKCHUIA IMHKA C pacTBOpaMU KHUCJIOT U LIEIOYEH; IPOBEICHHUE OIBITOB, WILTIOCTPUPYIOLIUX PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOpPEHUE, PEAKLIUU PA3JI0KEHUS, COETUHEHUS).

MesknpeaMeTHble CBSI3H.



Peanuzamusi MeXNpeaMETHBIX CBSI3eM NMpH M3YYEHHH XMUMHU B 8 KJacce OCYILECTBISIETCS dYepe3
HCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO - HAYYHBIX NMOHATUN, TaK M TOHATUHU, SBIISIOIIUXCS CUCTEMHBIMU
JUTSL OTJICTIBHBIX TTPEAMETOB €CTECTBEHHO - HAYYHOTO IIMKJIA.

OO0muye eCTeCTBEHHO - HAYYHBIC MMOHATHUS: HAYYHBIN (DAaKT, THIIOTE3a, TCOPHs, 3aKOH, aHATN3, CHHTE3,
KJIaccupuKamusi, MNePUOJUIHOCTb, HAOIIOJCHUE, JKCICPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJIEb,
SIBJICHUE.

®dusuka: Marepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIHWJ, HU30TONbI, PaJUOAKTUBHOCTD,
MOJICKYJIa, DJEKTPUYCCKUNA 3apsij, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIECTBA, Ta3,
(bu3uYecKre BETMYUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TUTaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, neixanue, ouocdepa.
['eorpadus: armocdepa, ruapochepa, MUHEpATIBI, TOPHBIE TTOPOIBI, TIOJE3HBIE UCKOMTaeMble, TOTUTHBRO,

BOJIHBIE PECYPCHI.

9 KJIACC

BeuecTBo M XUMHUYECKAsl peaKLus.
Ilepuonnueckuii 3akoH. Ilepumonnueckass cucreMa xumuueckux syeMmeHtroB J[. M. Menneneesa.

CTpOGHI/IC aTOMOB. BaKOHOMepHOCTI/I B U3MEHEHHH CBOMCTB XHMMHUYECKHX 3JIEMEHTOB MEPBLIX TpéX Iepruoaos,
KaJjlyd, KaJJbIIusa U UX COC,I[I/IHCHI/Iﬁ B COOTBCTCTBHUH C ITOJTOXKXCHUCM DJICMCHTOB B HCpHO,Z[H‘IeCKOﬁ CHUCTEMC U
CTPOCHUEM UX aTOMOB.

CTpOGHI/Ie BCIIECTBA: BHALI XMMHYCCKOM CBS3H. THIIBI KPpUCTATIIIMYCCKUX pGIHéTOK, 3aBUCHUMOCTbH
CBOMCTB BCIICCTBA OT THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I Hn BUJa XHUMHYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIECTB (MEXAyHapOoaHas U TPUBHAJIbHAS).
XUMHYECKHE CBOMCTBA BEIICCTB, OTHOCAIIUXCS K PA3JIMUHBIM KJIACCaM HEOPTaHMYECKUX COCTUHEHUN,

TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEILLECTB.

Knaccudukanmss XuMHUUECKMX pEaKIWid 10 pa3iuyHbBIM MpH3HaKam (10 YHCIYy H COCTaBy
yYacTBYIOIIMX B PEAaKIMM BEIIECTB, IO TEIIOBOMY 3((deKry, Mo H3MEHEHHIO CTeNeHEeH OKUCICHUS
XMMHUYECKHX 3JIEMEHTOB, IO 00PATUMOCTH, 10 YYaCTHIO KaTaln3aTropa). DK30- U SHI0TEPMHUECKUE PEaKLUH,
TEPMOXUMHUYECKUE YPABHEHHUS.

[lonsitue o ckopocTu xumuueckon peakuuu. [lonsTue 06 oOpaTUMBIX U HEOOPATHUMBIX XUMUYECKUX
peakuusx. [IoHsATHE 0 TOMOTEHHBIX U I'€TEPOreHHBIX peakiusax. [IoHsaTre 0 XUMUIECKOM PaBHOBECHH.

(I)aKTOPBI, BJIMAIONIUC HAa CKOPOCTH XUMHYECKOM pPCaKknu U MOJIOKCHUC XUMHUYCCKOI'O paBHOBECHUS.
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE pe€aKiuu, BJ'ICKTpOHHHﬁ OanmaHc OKHUCJIUTCIIBHO-

BOCCTAHOBUTENBHON peakuuu. COCTaBI€HUE YpPAaBHEHUH OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUN C
HCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust EKTPOIUTUUECKON TUCCOIUALIMU. DJIECKTPOJIUTHI U HE- 3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.

MexaHu3M JHMCCOLMAlMM  BEIIECTB C Ppa3IMYHBIMU  BHJAMH XHMHUYECKOW cBsizu. (CTeneHpb
nucconuaiuu. CUIbHBIE U cIa0ble SJEKTPOJIUTHI.

Peakuuu wuoHHOrO oOOMeHa. VYCIIOBUS TPOTEKAaHUsS peaknuid HMOHHOrO oOOMeHa, TOJHBIE U
COKpali¢HHble MOHHbIE YpaBHEHUs peakunid. CBONCTBA KHUCIOT, OCHOBAHUM U COJIEH B CBETE MPEACTaBICHUI
00 IIeKTpONUTHIECKOM aucconuanui. KauecTBeHHbIe peakiiui Ha HOHBL. [IoHsATHE O THApONIU3e COMNeH.

XHUMHUYECKUH IKCTIEPUMEHT: 03HAKOMIIEHHE C MOJEISIMUA KPUCTAIUTMUYECKUX PEHIETOK HEOPTraHUYECKHUX
BELIECTB — METAJJIOB M HEMEeTajlioB (rpaguTa M aiamasa), CJIOKHBIX BELIECTB (XJIOpHAAa HaTpHs);
WCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakluu OT BO3JCUCTBUS PA3IUYHBIX (PaKTOPOB;
HCCIIE0BAaHUE AIIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MPOLECCA JUCCOLMALIMN KUCIIOT, IEI0YEH U COJIeH
(BO3MOXKHO HCHOJB30BAHUE BHUICOMATEPUATIOB); MPOBEJACHUE OIBITOB, WLIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHKE OCaJiKa, BhIJICJICHUE Ta3a, 00pa30BaHKUE BO/IbI); OIBITOB,



HWIUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKIII/If/'I (I‘OpCHI/Ie, PCaKuru pas3jioKCHUs,
COGZ[I/IHGHI/IH); pacnno3HaBaHUC HCOPraHMYCCKHUX BCHICCTB C ITOMOIIBIO Ka4YCCTBCHHBIX peaKum”I Ha HOHBI,
PEIICHUC SKCIICPUMECHTAJIBHBIX 3a1a4.

HemeraJibl 1 MX COCTUHEHUS.

OOmiast xapakTepucTHka TrajoreHoB. OCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEpHbIE CTENEHU
OKHUCJICHUS.

CrpoeHne M (pu3MUecKue CBOMCTBA MPOCTHIX BELIECTB — TaJOTEHOB. XMMHUYECKHE CBOWCTBAa Ha

npuMepe xjopa (B3auMOJCHCTBHE C MeTaulaMH, HeMeTallaMH, Inenodamu). XiopoBopopoxa. ComsHas
KHCJIOTa, XUMHUYECKUE CBOMCTBA, MMOJIyuyeHHe, IpuMeHeHue. JlelicTBUe XJIopa U XJIOpOBOJAOPOa Ha OPraHu3M
yenoBeka. BaxkHelume XJI0pHuIbl U MX HAXOXKIEHUE B IPUPO/IE.

Obmas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbBIE
CTETIEHU OKUCIJICHUSI.

Crpoenune U (u3mUecKkre CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAAa M Cepbl. AIUIOTPOIHBIC
MOIU(UKAIIMHE KUCIOPO/ia U Cephl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOpO, CTpOCHUE, (PU3NUECKUE U
XUMHUYECKHe CcBoicTBa. OKCUIBI Cepbl KaK IMPEACTAaBUTENIM KHUCIOTHBIX OKcHI0oB. CepHas KHUCIOTa,
dbu3mvecKkrne M XUMHUYECKHE CBOMCTBA (0OIIME KaK MPEACTAaBUTENS Kiacca KHUCIOT U CHEIU(UUECKHE).
XUMHUUECKHE pPEaKIMH, JIeKallde B OCHOBE IMPOMBIIUIEHHOTO CIOco0a MOJYYEHHsS] CEpHOW KHCIOTHI
[Ipumenenue. Conu cepHOM KHMCIOTHI, KAUECTBEHHAs peakiusi Ha cynbdaT-uoH. Haxoxnaenue cepsl u eé
COEJIMHEHUH B MPUPOJE.

XUMHUECKOE 3arps3HEHHE OKPYKAIOUIeH Cpelbl COCIWHEHHSAMU Cepbl (KHUCIOTHBIE JIOXKIH,
3arps3HEeHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeT0TBPAIICHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETICHH OKUCJICHHUS.

A3OT, pacmpocTpaHeHue B MpHpone, GuU3MYecKue M XUMHYECKHe cBoicTBa. KpyroBopoT azora B
MIPUPOJIE.

AMMHaK, ero puU3NYecKne W XMMUYECKHE CBOWCTBA, MOJIydeHHe U puMeHeHne. Conn aMMOHUS, UX
¢u3nveckne U XMMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas
KHCJIOTa, e€ MolyueHue, pu3nueckue U XUMHU4ecKrue cBoiicTBa (00IIMe KaKk MpeCcTaBUTeNs Kilacca KUCIOT U
cnenuduueckue). Mcnonap3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUYECTBE MUHEPAIBHBIX yI00OPEHUIA.

XUMHYEeCKOe 3arps3HEHHE OKpYXKAloIIed Ccpeabl COEeOUHEHHSIMH a30Ta (KHUCJIOTHBIE JIOXK[IH,
3arps3HEHUE BO3yXa, IOYBBI U BOAOEMOB).

®ocdop, amnorponssie Mogudukanuu ¢ochopa, duznyeckue M XUMUYecKHe cBoicTBa. Okcua
docdopa(V) u docdopnas kucnora, Gpusnueckre U XUMHUECKHE CBOWCTBA, MoiyuyeHue. Vcmomp3oBaHue
¢docharoB B kKauecTBe MUHEPAIBHBIX YIOOPEHHIA.

Obmas xapakrepuctuka 3yeMeHToB |V A-rpynmbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbBIE
CTETIEHU OKUCIJICHUSI.

VYrnepos, amuioTponHble MoaU(UKAINK, pacipocTpaHEeHHE B MpHUpoje, GU3NYECKUE U XUMUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yrieposaa B npupoje. OKCUabI yraeposa, ux Gu3nIecKue U XUMUYECKHE
CBOWCTBa, JICWCTBHE HA >KWBBIE OPTraHU3MBI, IOJNyUYEeHHE M TPUMEHEHHE. DKOJOTHMYECKHEe NpOOIeMBbl,
cBsi3aHHbBIE ¢ okcuaoM yriaepoaa(lV); runoresa riao0abHOTO MOTEIUICHHS KIIMMATa; TAPHUKOBBIHA A (DEKT.

VYronbHast KUCIIOTa U €€ COJM, UX PU3NYECKHE U XMMHUYECKHE CBOMCTBA, IOJIy4eHHUE U IPUMEHEHUE.

KayecTBeHHast peakius Ha KapOoHaT-uoHBL Vcmonp3oBaHue KapOOHATOB B ObITY, MEIHIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO031CTBE.

[TepBoHayanpHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUX yrieposa (MeTaH, STaH,
STHJICH, alleTUJICH, STaHOJ, TIMLEPHUH, YKCyCHas KucioTa). Mx coctaB m xumudeckoe crpoenue. [lonstue o
OMOJIOTMYECKH BaXXHBIX BEIIECTBAX: )KHUPax, OeKax, yriaeBoJgax — M UX POJIH B )KU3HU YEJIOBEKA.

MartepuanbHOe €AMHCTBO OPraHUYECKUX U HEOPTaHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usuueckue M XHMMHUYECKHE CBOMCTBa, moyiyuyeHue W mnpuMeHeHue. CoequHEeHus
KkpemHHs B mipupojae. O6mume npenacrabienus o6 oxcunae kpemHus(1V) u kpemaueBoi kuciore. CUITUKATHI,
170'¢



WCIIOIb30BaHUE B OBITY, MEAUIIMHE, MPOMBINIICHHOCTH. BaxkHeie cTpouTesbHbIe MaTepHaibl: KepaMHuKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [IpobiieMbl 6e30MacHOTr0 MCIIOTB30BAHMS CTPOUTEILHBIX MATEPUAIOB
B MOBCETHEBHOM KU3HMU.

XUMUYECKUH 3KCHEPUMEHT: HU3ydyeHHE O0Opa3loB HEOPraHWYECKUX BEIECTB, CBOMCTB COJIIHON
KHCIIOTBI; TPOBEJEHUE KAayeCTBEHHBIX pEaKIUil Ha XJIOpUA - HOHBI M HAONIOJIEHHWE MPU3HAKOB HX
MIPOTEKAHHUS;, OMBITHL, OTpakamliue (U3MYECKHe U XMMUYECKHE CBOWMCTBA TallOTEHOB M WX COCAMHEHUN
(BO3MOXKHO HCHOJB30BAaHUE BHIEOMATEPUATIOB); O3HAKOMIICHHE C OOpa3lamMu XJIOpUIOB (TalOreHUIOB);
O3HAKOMJICHHE C 00pa3lamu cepbl U €€ COSAMHECHHSIMH (BO3MOXXHO HCIOJIL30BAaHHE BHICOMATEPUATIOB);
HaOJIOJIeHHEe TIpoliecca OOYIJIMBaHUS caxapa I0J] JCWCTBHEM KOHIICHTPHUPOBAHHOW CEPHOW KHCIIOTHI;
M3Y4YeHHE XUMHUYECKHX CBOMCTB pa30aBlIeHHOW CEpPHOW KHCIOTHI, MPOBEICHHUE KAYECTBEHHOW PEaKIMH Ha
cynbGhaT-uoH U HaONIO/IeHHe TpU3HaKa e€ MPOTeKaHus; 03HAKOMJICHHE ¢ (DU3MYECKUMHU CBOMCTBAMH a30Ta,
dochopa m ux coenuHEHUH (BO3MOXKHO HCIIOJNIB30BAHME BHJIEOMATEPHUANIOB), OOpa3llaMy a30THBIX H
dbochopHBIX yHOOpeHHMIA; TONydeHUE, COOMpaHWe, pacIO3HABAHWE W W3yYCHHUE CBOWCTB aMMHUAKa;
MPOBEACHUE KA4YeCTBCHHBIX pEaKIWii Ha WOH aMMOHUS U (ocdar-nOH W U3YyYeHHE TPHU3HAKOB UX
MPOTEKaHUs, B3aUMOICHCTBHE KOHIICHTPUPOBAHHOM a30THOW KUCIIOTHI C ME/IbI0 (BO3MOXKHO HCIIOIb30BAHHE
BUJICOMATEPUANIOB); M3y4eHHE MOJeleld KPUCTAIUIMUECKHX pemeéTok anmasa, rpaduta, (Qynepena;
03HAaKOMIJIEHHE C IPOLECCOM aJCOPOIMHN pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM
MIPOTUBOrasa; Mojy4eHue, coOupaHue, pacro3HaBaHUE U U3yUYEHHUE CBOMCTB YIJIEKUCIIOTO rasa; MpoBeIeHUE
KAueCTBEHHBIX peakuui Ha KapOOHAT- M CWJIMKAT - HOHbI W M3y4YEHHE IPU3HAKOB HX IPOTEKAHMUS,
03HAaKOMJICHUE C MPOAYKLIHUEH CUIIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHHE SKCIEPUMEHTAJIBHBIX 3a/]a4 10 TEME
«BaxHeume HeMeTaibl U UX COEAUHECHUS ).

MeTajiibl 1 HX COCAMHCHUA.
O6Hla$[ XapaKTCPUCTUKA XUMHUYCCKUX DJJICMCHTOB — MCTAJUIOB HAa OCHOBAHUH HX IIOJIOKCHHA B

[lepuonnueckoil cucremMe xumuueckux snemeHToB Jl. M. MenneneeBa u crpoenuss atoMoB. CTpoeHHe
MeTaioB. MeTainueckasi CBA3b U METaJUIMYECKasl KpUCTAIIMYECKasl peIETka. DINEeKTPOXUMUYECKUN psij
HanpspkeHUi MmeTayuioB. dusndeckre M XMMUYECKHe CBoicTBa MeTayuioB. OOmme crnocoObl MoydyeHHs
MeTaioB. [IoHsATHE O KOPPO3UM METaJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CrjaBel (CTaib,
YYT'YH, JIOPATIOMUHNAN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIIIEHHOCTH.

[Ilenounble Metaiuibl: moJioxkeHue B Ilepuomndeckor cucreme XuUMUYECKHX snemeHtoB [, .
MemnzeneeBa; CTpOeHHE MX aTOMOB; HaxoxkJaeHue B mpupone. duznueckue M XMMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanusi). OKCUABI M TUAPOKCUIBI HATpHsl U Kanus. [[puMeHeHune menouyHbiXx METaIIOB U UX
COCIUHEHUH.

[[lenouyHo3eMenbHBIE METAUIbl MarHuid H KajdblWi: mnojoxkeHue B Ilepuoguueckoit cucreme
xuMuueckux aneMeHToB J[. M. MenzaeneeBa; CTpoeHUE UX aTOMOB; HaXOXAeHUE B npupose. dusnyeckue u
XMMHUYECKHE CBOMCTBA MarHus W Kajiblus. BakHeiline coelrHEHUs KajabLMsl (OKCUA, TMAPOKCHJ, COJIH).
JXécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Antomunuii: nonoxxenue B Ilepuoguueckoil cucrteme xumuueckux sneMeHToB J[. . MeHneneeBa;
CTPOCHHUE aToMa; HaXOoXJIeHHe B npupoae. Ou3nueckue U XMMUUYECKUE CBOMCTBA alfOMUHUS. AM(pOTEpHbIE
CBOMCTBA OKCHJA U TUAPOKCUA ATFOMUHUSL.

Keneszo: monoxenue B Ilepumonmueckon cucreme xumudeckux siemeHToB JI. M. MeHnneneesa;
CTpOCHHE aToMa; HaxoXKAeHWe B mnpupoje. Pusznyuecknue M XUMHUYECKHE CBoMcTBa xene3a. OKCHIbL,
ruapokcuansl u conu xeneza(ll) u sxenesza(lll), ux cocras, cBoiicTBa U MOTyUYEHHUE.

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJICHHE C 00pa3liaMd METaJIOB M CIUIABOB, MX (DU3WYECKUMHU
CBOMCTBaMH; M3y4€HHUE PE3yIbTaTOB KOPPO3HH METAJUIOB (BO3MOXKHO HCHOJIB30BAHUE BUIACOMATEPHAIIOB),
0COOCHHOCTEl B3aUMOJIEHCTBUSI OKCHJAa KalblMsg W HAaTpusi C BOAOW (BO3MOXKHO HCIOJB30BaHHE
BUJIEOMATEpHAIOB); HCCIIEJOBAHUE CBOWCTB KECTKOM BOJBI, Mpolecca TOPEHHUs xKeje3a B KHUCIOpOJe
(BO3MO’KHO KCITI0JIb30BAaHKE BUJIEOMATEPHAIIOB); IPU3HAKOB TPOTEKAHUS KAUECTBEHHBIX PEAKIIUN HA HOHBI



(marnus, xanplius, amomuHus, uHKa, xkene3a(ll) u xeneza(lll), memu(ll)); HabmrogeHwe u omnucaHue
MPOLIECCOB OKpAIllMBaHUsl IUIAMEHU HWOHAMU HATPHUS, Kalusd W Kaublug (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUANIOB); HCCIeI0BaHNE aM(pOTEPHBIX CBONCTB THAPOKCHIA aTIOMUHUS M THUAPOKCUAA IUHKA;
pelIeHne SKCIIepUMEHTAIbHBIX 3a/1a4 0 TeMe «BaxkHeline MeTabl U UX COeTUHEHUS .

XuMHA U OKPYKAK0LIas cpeaa.
HoBble Marepuanbl M TexHOJOrMu. BemecTBa M MaTepuasnbl B IOBCEJHEBHOM JKU3HU YEJIOBEKA.

XuMmus 1 3J0pOoBbe. be3onacHoe MCIOIb30BaHNE BEIIECTB M XUMHUYCSCKUX peakiuii B ObITy. [lepBas momorb
[IPU XUMUYECKUX 03KOrax M OTpaBiIeHUSAX. OCHOBBI 3KOJOTHUECKOW IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHUE
OKpY>Karoleu cpeasl (mpenenpHas gomyctumas koHueHntpaius Bemects — [1/1K). Ponbs xumuun B pemenun
9KOJIOTHUECKHX TPOOIIeM.

[IpuposHbIE HCTOYHUKH YIIICBOJOPOAOB (Yrojb, MPUPOAHBIA Ta3, HEPTh), MPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIIIEHHOCTH.

XUMHUECKUN DKCIIEPUMEHT: M3Yy4YeHHEe O00pa3lioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIJIOB,
MOJITMMEPHBIE MaTEPHAIIBI ).

MexnpeaMeTHbIe CBS3H.
Peanuzanusi MeXNpeAMETHBIX CBS3€d IpU M3YYEHHU XUMHM B 9 Kilacce OCYILECTBISETCS 4Yepe3

UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO - HAYYHBIX MOHSTUH, TaK U TOHATHM, SBISIONIMXCS CUCTEMHBIMU
JUIS OTACIBHBIX MPEIMETOB €CTECTBEHHO - HAYYHOrO IMKJIA. Peanmu3ariist MEXMpEJIMETHBIX CBsA3ed Mpu
M3YUCHHH XUMHUH B 9 KJIaCCE OCYIICCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO - HAYYHBIX
TIOHATHUH, TaK W TIOHSATHIA, SBISFOIIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO - HAYYHOTO
IUKIIA.

OO01e ecTeCTBEHHO - HAyYHbBIC TIOHATHUS: HAYYHBIN (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHaJIN3, CHHTE3,
Kiaccu(uKanus, NEPUONUYHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIUPOBAHHE, W3MEPEHHE, MOJIEIb,
SIBIICHHE, TAPHUKOBBIH A()(HEKT, TEXHOIOTHSI, MaTEPHUAJIbI.

®dusuka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHI, M30TOIbI, PaIMOAKTUBHOCTS,
MOJIEKYJIa, JIEKTPUUCCKHUIA 3apsi/l, TPOBOTHHUKH, TOTYIIPOBOIHUKH, JUIICKTPUKH, (POTOIIEMEHT, BEIIECTRO,
TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPHCTALTMUECKAsT PEIIETKA,
CIUIaBbl, (DM3MYECCKHE BEJIMYUHBI, CIUHHIBI M3MEPCHHS, KOCMHYCCKOE MPOCTPAHCTBO, ILIAHETHI, 3BE3/IBI,
Connue.

buomorus:  ¢dotocunHTe3, abixaHwe, Ouocdepa, OSKOCHCTEMa, MHHEpaIbHBIC  yI0OpEHHS,
MHUKPOAJIEMEHTHI, MAKPOAJIIEMEHTHI, TUTATEIbHBIC BENIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TTOPOJIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUIHBO,
BOJIHBIC PECYPCHI.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

WN3yuenne xumum B 8-9 Kilacce HampaBiI€HO Ha JIOCTH)KEHHE OOYYaloIMMUCA JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHUS y4EOHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUsl JOCTUTAIOTCS B
Xo4ae O6yT-ICHI/I$I XUMHUH B €AUHCTBEC y‘~I€6HOI\/’I ¥ BOCIIMTATEILHOU NCATCIBbHOCTU OpraHmauI/m B COOTBETCTBUU
C TpPaIUIMOHHBIMH POCCUICKAMHU COLMOKYIBTYPHBIMH ¥ JIyXOBHO-HPABCTBEHHBIMHU I[€HHOCTSMHU,
MPUHATBHIMU B 00IllECTBE MpaBUJIaMU M HOPMaMU IOBEJIEHHUS U CIIOCOOCTBYIOT IpOLliEcCaM CaMOIIO3HAHUS,
CaMOPA3BUTHS U COIMATN3AIUU O0yJAFOIINXCS.

JInuHOCTHBIE  pe3yiabTaThl  OTpaxarT  CHOPMHUPOBAHHOCTb, B TOM  YHCI€ B  YacTH:

IlaTpuoTHYeCKOr0 BOCIUTAHUS

1) LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJIEeINI0, TTOHMMAHHUS 3HAYEHUS XMUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH
BJIAJIETh JOCTOBEPHON MHGOpMaIUeil O MepeoBbIX JTOCTHKEHUSX U OTKPBITHUSIX MUPOBOM M OTEYECTBEHHOMN
XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa M OOIIECTBa;

I'pa:xknanckoro BocnuTaHust

2) mpencTaBIeHUS O COLMATIBHBIX HOPMAaxX M MPaBUJIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJUIEKTHUBE,
KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IOJIC3HOHN, YUeOHO-UCCIIEI0BATEIBCKOM, TBOPUECKON H
OPYTUX BHUJAX J€ATEIbHOCTH; TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM IESTeNIbHOCTU NPU BbINOJIHEHUU
yueOHBIX, IO3HABATEIbHBIX 3324, BHIMOJTHECHUN XUMHUUYECKUX YKCIIEPUMEHTOB, CO3JaHIUHN Y4eOHBIX MTPOEKTOB,
CTPEMJICHHUA K B3aMMOIIOHUMAHHWIO U B3aMMOIIOMOIIIU B IMPOLECCE STOU yqe6H0171 JACATCIIBHOCTHU, TOTOBHOCTH
OLCHHUBATH CcBOE MOBEACHUE U IMOCTYIIKHU CBOUX TOBapI/IHIeI\/'I C MO3WIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C
y4€TOM OCO3HAHMSI MOCJIEICTBUI MOCTYIKOB;

IleHHOCTH HAYYHOIO MO3HAHUS

3) MHpPOBO33pEHYECKUX NPEJACTABICHUN O BEIIECTBE M XUMHUYECKOW PEaKIMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABJSIOUIMX OCHOBY JUIsl MMOHMMAaHHS CYIIHOCTH HAay4YHOUH
KapTUHBl MHpa; TPEICTaBICHHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS MPHUPOJBI, B3aHMMOCBS3SIX
YeJoBE€Ka C  NOPUPOJHOM  CpPedo, O PpoJd XUMHM B TMO3HAHMM O3THX 3aKOHOMEPHOCTEM;

4) MMO3HABATCJIbHBIX MOTHUBOB, HAIIPABJICHHBIX Ha IIOJYYCHHUEC HOBBIX 3HaHUH 110 XUMHWH,
HEOOXOIUMBIX JIsl OOBSICHEHUS HAOJII0JaEMBIX MTPOIIECCOB M SIBJICHUH;

5) mno3HaBaTenbHOM, WHGOPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYpbl, B TOM UYHCJIE HaBBIKOB
CaMOCTOSITENIbHOW paboThl C Yy4eOHBIMU TEKCTaMHU, CIPAaBOYHOU JMTEPATYPOH, JOCTYIHBIMU TEXHUUECKUMHU
cpelncTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHIA,

6) umHTepeca K OOYYCHHIO M TIO3HAHUIO, JF0OOO03HATEIBHOCTH, TOTOBHOCTH UM CIIOCOOHOCTH K
caM000pa3oBaHHIO0, TMPOEKTHOM U  HUCCIEeN0BaTeNIbCKOMW JEATeTbHOCTH, K OCO3HAaHHOMY  BBIOOpY
HaIpPaBICHHOCTH U YPOBHsI 00y4YEeHHsI B TajbHEHIIIEeM;

@opMHPOBaHUsI KYJbTYPbI 310POBbsI

7) OCO3HAHMS LIEHHOCTHU XH3HU, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 3[0POBBIO, YCTAHOBKHU Ha
310pOBbIM 00pa3 JKHM3HM, OCO3HAHUS IIOCJIEJICTBUN W HENPUATHS BpPEAHBIX NPHUBBIYEK (YHOTpeOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KYpEHHs1), HEOOXOIUMOCTH COOIIOACHUS MPaBUJI OE30MACHOCTU MPU OOpaIleHUH C
XUMHWYCECKHNMHU BCIICCTBAMU B 6I)ITy )51 peanLHoﬁ KHU3HU;

TpynoBoro BocnuTaHus

8) mHTEepeca K MPaKTHIECKOMY U3YUCHHUIO MPOQECCHI U TPpyIa Pa3IndHOTO POJia, YBAKEHUE K TPYILY



U pe3yiabTaTaM TPYAOBOH AESITENbHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHHs INPEAMETHBIX 3HAHUM IO
XMMHH, OCO3HAaHHOTO BbIOOpAa MHIMBHIYaJbHOM TPAaeKTOPUU MPOAOIDKEHHS OOpa3oBaHUS C Y4€TOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIEeIHOMN
npoeCCHOHATBHON JIeATEIbHOCTH W Pa3BUTHA HEOOXOAHMMBIX YMEHHH; TOTOBHOCTh aJalTHPOBATHCS B
po¢eCCUOHAIBHON Cpese;

IKOJOrH4eCKOro BOCIIMTAHUSA

9) 9KOJIOrMYECKH LENIECO00PA3HOr0 OTHOLIEHUS K IPUPOJIE KaK UCTOUYHUKY KU3HU Ha 3eMJle, OCHOBE
e CyllecTBOBaHUS, MOHUMAaHMS LEHHOCTU 3J0pOBOro M Oe3omacHoro oOpa3a »XU3HU, OTBETCTBEHHOT'O
OTHOLIEHUS K COOCTBEHHOMY (PU3MYECKOMY M IICUXHMUYECKOMY 3/I0POBbIO, OCO3HAHUS LIEHHOCTH COOIIOICHUS
npaBuil 6€30MaCHOTO TIOBEACHHUS NPU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYallUsIX, YTPOKAIOIINX 30POBBIO
W JKU3HU JTI0CH;

10) cmocoOHOCTH MPUMEHSTh 3HAHUA, MOJydaeMble NPU HM3YYEHUU XUMMH, Ui pEIIeHUs 3ajad,
CBSA3aHHBIX C OKPYKAIOLICH IPUPOJHON CPEO, IOBBILICHUs YPOBHS YKOJIOTHMYECKON KYJIBTYpPbI, OCO3HAHMS
r7100aIbHOTO XapaKTepa SKOJOTHUECKUX NPOOIeM U MMyTel UX PEUICHUsI TOCPEIICTBOM METO/I0B XUMHUH;

11) 9KONOrMYecKOro MBILIUIEHUS, YMEHHs PpPYKOBOJACTBOBATBCA UM B  II03HABaTEIbHOM,

KOMMYHUKATUBHOHN U COLIMAJIBHOM IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpenMeTHBIX pe3yabTaTOB BBIICIAIOT 3HAUUMBIE AJIs1 (POPMUPOBAHHUS MUPOBO33PEHHUS
oO0IIeHayYHbIe TIOHATHS (3aKOH, TEOpHs, MPUHIIUII, THUIIOTE3a, (PaKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U Ap.),
KOTOPBIE UCIIOJB3YIOTCA B €CTECTBEHHO-HAYUYHbIX YYEOHBIX MpEAMETax W IO3BOJISIOT HA OCHOBE 3HAHWH U3
3THX TPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOW HAYYHOW KapTHHE MHUpPA, U YHHBEpCAJIbHBIC
yueOHble JeHcTBUS (IIO3HABaTENbHbIE, KOMMYHUKATHUBHBIE, PEryJISTHUBHBIE), KOTOpbIE O0OECIEeUnBaIOT
¢dbopMHpOBaHHE TOTOBHOCTM K CaMOCTOATEIBHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOMH
NESITEIIbHOCTH.

MertamnpeaMeTHble pe3yJlbTaThl OCBOCHUS OOpPa30BaTENbHON MPOrpaMMbl MO XHMHUHM OTPaKaroT
OBJIaJICHUE YHUBEPCAJIbHBIMU [TO3HABATEIbHBIMH JIEHCTBUSAMU, B TOM YHCIIE:

ba3oBbIMH JIOTHYECKMMH JeHCTBHAMH

1) yMeHHneM HUCHOJIb30BaTh NMPUEMBI JIOTMUECKOIO MBILIUIEHHS NPU OCBOCHHUHU 3HAHWM: pacKpbIBaTh
CMBICTT XMUMHUYECKHX MOHITHHM (BBLACNATh WX XapaKTEepHble IPU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C
JIPYTUMH TOHATUAMH), UCIOJIB30BATh MOHITUS U1 OOBSICHEHUS OTJENIBHBIX (PAaKTOB U SIBJICHUH; BBIOUPATh
OCHOBAHHUS U KPUTEPHUH IS KIacCU(PUKAMY XMMUUYECKUX BEUIECTB U XMMHUYECKUX PEaKIM; yCTaHABINBATh
NPUYMHHO-CJICJICTBEHHbIE CBS3M MEXIY OOBEKTaMH HW3YYEHUs; CTPOUTh JIOTMYECKHE pacCyKACHHUS
(MHIyKTUBHBIE, J€TYKTUBHBIE, [10 AaHAJIOTUH); JI€]aTh BHIBOIbI U 3aKIIOUECHHUS;

2) yMeHMEM IPUMEHATb B IPOLECCE IO3HAHUS MOHATUA (IIPEIMETHbIE U METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIIOJIb3YEMbIE B XMMUHU, IPEOOPa30BbIBATH IIUPOKO MIPUMEHSEMbIE B
XMMHU MOJEINbHBIE TPEJCTABICHUs] — XUMHUYECKUH 3HAK (CHMBOJ 3JIEMEHTa), XMMHYeckass (opmyna u
ypaBHEHHE XHMHUYECKOW pPEAKIMH — TMpPHU pEIICHHUH Y4eOHO-TI03HABATENBHBIX 334a4; C Y4ETOM STHX
MOJIENIBHBIX TPEACTABICHUIN BBIABIATH U XapaKTEpPU30BaTh CYIIECTBEHHbIE TPU3HAKK H3ydaeMbIX
00BEKTOB— XMMHMYECKUX BELIECTB M XUMUUYECKUX PEAKLUH; BbISBIATH OOLIME 3aKOHOMEPHOCTH, IPUYUHHO-
CJICJICTBEHHBIE CBSI3M M NPOTHUBOpPEYMs B M3Yy4aeMbIX IpolLeccax U SIBICHUAX; MpeagaraTb KpUTEPUH VIS
BBISIBIICHUS 3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUMIA; CAMOCTOATEIBHO BBIOMPATh CIIOCO0 pelieHus: yaeOHoH
3a7a4i (CpaBHUBaTh HECKOJBKO BapHUaHTOB pEILEHUs, BbIOMpaTh Hauboiee MNOAXOASAMMNA € Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB);

Ba30BbIMH HCC/I€10BATeIbCKUMHM el CTBUSIMHA



3) yMEHHEM HCIOIb30BaTh MOCTABICHHBIE BONPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
KayecTBE OCHOBBI /1151 (JOPMHUPOBAHUS TUIIOTE3BI IO POBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

4) mnpuobOpereHHe oOmNbiTa MO [UJIAHUPOBAHUIO, OPraHU3allUd M IPOBEIEHUI0 YYEHHUYECKUX
HKCHEPUMEHTOB: YMEHUE HAOIIOATh 32 XOJI0M IPOIEcca, CAaMOCTOSITEIbHO MPOTHO3UPOBATH €0 PE3yJIbTaT,
(dbopMynrpoBaTh 0000IIEHNS U BBIBOJIBI MO PE3yabTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHUS, COCTABIATh
oT4€T O MpoeTIaHHO padoTe;

Paooroii ¢ uHdopmanuei

5) yMmeHueMm BBIOMpATh, aHAJIU3UPOBATh U HMHTEPIPETUPOBATh MH(DOPMAILUIO PAa3JIMYHBIX BHUJOB M
¢dbopM mpeacTaBIeHuUs, MOIy4aeMyIO U3 Pa3HbIX HCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JINTEPAaTypa XUMUYECKOTO
COJIep>KaHusl, CIPaBOYHbIE MOCOOMS, pecypchl MHTepHETa); KpUTHUECKH OLEHUBATh IPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

6) yMeHueM NPUMEHATh PA3JIUYHbIe METOJBl M 3aMpOChl MPHU MOUCKE M OTOOpe HMHpOpMalUd U
COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOJAMMBIX JUIsI BBIMOJHEHUS YYeOHBIX M TII03HABaTEIbHBIX 3ajay
ONpeACNEHHOT0  THUIA; MNPUOOPETEHHE OmbITa B  OONACTH  WCIONB30BaHUS ~ MHPOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH, OBJaJIEHUE KYJIbTYpOil aKTUBHOT'O KCIIOJIb30BAHUS PAa3IMUHBIX MOUCKOBBIX
CUCTEM; CaMOCTOSITEJIbHO BBIOUPATh ONTUMANIbHYIO (hOpMY IpEACTaBICHUS HHPOPMALMHU U WILTIOCTPUPOBATD
pemaeMble  3a7aud  HECJIOXHBIMH CXE€MaMH, JAuarpaMMaMmu, JApyrumMu ¢opMamMu Trpadukd ©u  HX
KOMOHUHALIMSIMU,

7) yMEHHEM WUCIONb30BaTh W AHAIM3UPOBATH B TMpolecce Y4eOHOW M HCCIIeN0BATENbCKOM
NEeSATENbHOCTH HH(OPMALMI0O O BIUSHUU TPOMBIIUIEHHOCTH, CEIBCKOIO XO034HCTBa M TpaHCIOpPTa Ha
COCTOSIHHE OKPY>Karolen NpUupoaHOM Cpebl;

YHuBepcajibHbIMM KOMMYHUKATHBHBIMH 1eHCTBUSIMU

8) ymeHueM 3agaBaTh BONPOCH! (B XOJle JHMajiora W/WIN JAMCKYCCHM) MO CYHIECTBY O00CYXIaeMOn
TeMBI, JOPMYIIMPOBATH CBOM MPEIJIOKECHHS OTHOCUTENBHO BHIIOJIHEHUS TIPEITIOKCHHON 3a/1a4H;

9) npuoOpeTeHHe OMbITA MPE3ECHTAIMH PE3YJIbTATOB BBINOJIHEHUS XHMHYECKOTO SKCIEpHUMEHTa
(;1abopaTopHOTO OMBITa, Ta00PAaTOPHON pabOTHI 1O MCCIIe0BAaHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMM I103HABATEIBHOW U HCCIIEI0BATEIBbCKON
JeSATENBHOCTH MPHU PELICHUH BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIIACOBAHUS
no3uiuii (o0CcyXkaeHusi, 0OMEH MHEHUSIMHU, «MO3TOBBIC IITYPMBD», KOOPAMHAILIMS COBMECTHBIX ICHCTBHIA,
OIIpe/ieNIEHUE KPUTEPUEB 110 OLICHKE KaueCTBA BBINOJIHEHHON paboThI U Ap.);

YHuBepcaJabHBIMM PeryJIATHBHbIMH JeiiCTBUSIMH

11) yMeHHeM caMOCTOATEIBHO OMpPENeNsTh ILEeNu JeATEIbHOCTH, MIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEATENLHOCTh, BBHIOMpaTh Hambosee
¢ dexTuBHBIE CIOCOOBI pEeHIeHUsT YYCOHBIX M TMO3HABATEIBHBIX 3a7a4, CAMOCTOSITEIIbHO COCTABISITH WU
KOPPEKTUPOBATh MPEAJNOKEHHBIM aarOpUTM JEWCTBUN TpU BHINOJHEHUHM 3aJaHUM ¢ Y4E€TOM TMOJyYEHHUs
HOBBIX 3HaHUN 00 M3y4aeMbIX 0OBEKTaX — BEIIECTBAX M PEaKLUsIX; OLEHUBATH COOTBETCTBUE MOTyYECHHOTO
pe3yabTaTa 3asiBICHHOU LIEJIH;

12) ymeHHeM HCTIONb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MPEeJiaracMble B YCJIOBUH 3a1aHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe mpeiMETHBIX PE3YyJIbTATOB 10 OCBOCHUIO O0SI3aTENBHOIO COAEPKaHUS, YCTAaHOBJIEHHOTO
JAHHOM mNpuMepHON pabouell HpPOrpaMMoOM, BBIACISAIOT: OCBOEHHBIE OOYyYarOIIMMUCS Hay4yHblE 3HAHMA,
YMEHUS U CIIOCOOBI EHCTBHH, crienn(uIecKne Uil MPEeIMETHON 00acTi «XUMUS», BUIBI JESITEILHOCTH 110
MOJTy4EHHIO HOBOT'O 3HaHMsI, €ro MHTEPIIpEeTaluK, IPeoOpa30BaHUIO U IPUMEHEHUIO B pa3IMYHBIX YUEOHBIX U
HOBBIX CUTYyaIUsX.



[TpeameTHbIE pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Yy O0YUAIOIIUXCS CIASAYIOIUX YMEHUI:

8 KJIACC
1) packpvieams cmbici OCHOBHBIX XMMHUYECKHX TOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKUI 3JIEMEHT,

IIPOCTOE  BELIECTBO, CIIO)KHOE BEIECTBO, CMeCh (OJHOPOAHAs ¥ HEOJHOPOJHAas), BaJCHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JOJsT XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJSIPHBIM OO0BEM, OKCHI, KHUCIOTa, OCHOBaHHE, COIb,
AJIEKTPOOTPHIIATEIILHOCTD, CTENIEHh OKUCIICHUS, XUMHUECKasi peakius, KiacCu(pukanuss peakuuil: peakiuu
COCJIMHEHUS, PEaKIUH PaA3JIOKCHUsS, PEAKIUN 3aMEIeHHs, Peakuu OOMEHa, 9K30- W DHIOTCPMHUYECKHUE
peaxiuy; TeroBoi 3dekT peakuu; siApo aToMa, HJIEKTPOHHBIM CIIOW aroma, aTOMHasi opOUTaib, pagnyc
aTOMa, XUMHUYECKasl CBA3b, MOJSIPHAS U HENOJIIPHAsl KOBAJICHTHAs CBSI3b, HIOHHAS CBSA3b, HOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J10JIs BelleCTBa (IPOLIEHTHAsI KOHLIEHTPALlKs) B pacTBOPE;

2) unnroCcmpuposams B3aHUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (CM. 1. 1) M NPUMEHSTH ITH
MIOHSITHS TIPU ONUCAHUU BEILECTB U UX IIPEBPALICHU;

3) ucnonv3oeamv XUMHYECKYI0 CHUMBOJHKY JUIi COCTaBJICHHUs (OPMyN BEUICCTB M ypaBHCHUH
XUMHUYECKUX PEAKIUM;

4) onpedensimb BaJICHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCTUHEHHSX; CTEIICHb OKHUCIICHHS
3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX; IPUHAAJIEKHOCTD BEIECTB K ONPENCIEHHOMY KJIACCy COEIUHEHUH 1O
(bopMynaM; BUJ XUMHUYECKON CBA3U (KOBAJEHTHAs! U MOHHAs) B HEOPraHUYECKUX COCTUHEHUSAX;

5) packpvieams cmuicn nepuoamyeckoro 3akona J[. M. MenpeneeBa: 1eMOHCTPUPOBATh TIOHUMaHUE
NEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XMMMUYECKMX 3JIEMEHTOB OT HUX IOJOXKEHUS B IMEPUOAMYECKON
CHUCTEME; 3aKOHOB COXPAHEHMsI MACChl BEILECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS,
3aKkoHa ABOrajpo; ONKCHIBATb M XapaKTEpU30BaTh TAONMMYHYIO (OpPMY MEPHOIUUECKON CHUCTEMBI
XMUMHAYECKHX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJlaBHas noarpynmna (A-rpynma)» u «modounas noarpynmna (b-
rpynmna)», Majible W OOJbIIME NEePUOAbl; COOTHOCUTh OOO3HAYEHUs, KOTOpble HMEIOTCA B Taliulle
«Ilepnognueckas cucremMa xumMudeckux 31aeMeHToB J[. M. MenneneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB M 3apsl sAlapa, OOIlee 4YHUCIO JJIEKTPOHOB U
pacrnpeeseHue uX 10 3JIEKTPOHHBIM CII05M);

6) rraccupuyuposams XUMHYECKUE DIEMECHTHI, HEOPraHMYCCKUE BEUIECTBA; XMMHYCCKUE PEaKIUH
(10 yuCIly U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEILECTB, MO TEINIOBOMY 3P PEKTY);

7) xapaxmepuzosamv (onucvieamy) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEP:K/1asl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIN;

8) npoenosuposams CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOT'O COCTAaBa; BOSMOXHOCTH
MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

9) ewiuuCAAMb OTHOCUTEIBHYIO MOJICKYISIPHYIO W MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO JOJIFO
XMMHYECKOTO 3JIEMEHTa IO (opMylie COEJUHEHHUs; MAacCOBYIO JIOJIIO0 BELIECTBA B PACTBOpPE; HMPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKOM peaklnu;

10) npumernsimes OCHOBHBIE OTEPAIMU MBICIUTEIBHON NEITEIbHOCTH — aHAII3 U CHHTE3, CPAaBHEHHE,
000011IeHre, CHCTEMaTHU3aLUI0, KIAacCU(UKALUIO, BBISBICHHUE NPUYUHHO-CIEJCTBEHHBIX CBSI3ed — IS
U3Y4YEHHs CBOMCTB BEIIECTB M XMUMHUYECKHX pEAKIHI; €CTECTBEHHO - HAyuyHble METOAbl MO3HAHWUS —
HaOII0ICHNE, U3MEPEHNE, MOJICTIMPOBAHNE, SKCIICPUMEHT (PeaIbHBIN M MBICIICHHBIH );

11) credosams mpaBuUIaM IMOJIH30BAHHMS XMMHUYECKOHW MOCYION U JIAOOPATOPHBIM 00OpYJIOBaHUEM, A
TaKKe IMpaBWIaM oOOpalleHHs C BElleCTBAMU B COOTBETCTBUM C WHCTPYKLUHUSMU I10 BBIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX ONBITOB IO MOJIYYEHHIO M COOMpPaHHIO Ia3000pa3HbIX BELIECTB (BOAOpOJA U
KHUCJIOPOAA), NMPUTOTOBJIECHUIO PACTBOPOB C OMNpPENEIEHHONM MAacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA;
IUIAHUPOBATh U MIPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIENOYEN U KUCIIOT C
MIOMOUIBIO



WHINKATOPOB (JTaKkMyc, heHondranenH, MeTUIOpaHXK U JIp.).

9 KUIIACC

1) packpwisams cmblci OCHOBHBIX XMMHUYCCKUX MOHSATHIA: XMMUYECKUI 3JICMEHT, aTOM, MOJICKYJIa,
WOH, KAaTHOH, aHWOH, IMPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJCHTHOCTH, JJIEKTPOOTPHIATEILHOCTH,
CTENEeHb OKUCIICHHSI, XUMUUECKas peakiys, XMMUYECKas CBSI3b, TEIJIOBON AP (HEKT peaKkiuu, MOJb, MOJIIPHBIN
00BEM, pacTBOp; DJIEKTPOJIUTHI, HEDJIEKTPOIUTHI, DJIEKTPOJUTHUECKAs IUCCOLMAIMS, pPEaKUUd HOHHOTO
oOMeHa, KaTaju3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE PEaKIMU, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIHUTEIh, BOCCTAHOBUTEh, OKUCICHHE U BOCCTAHOBJICHHE, aJUIOTPOIHS,
aM(pOTEepPHOCTb, XUMHUUYECKasi CBS3b (KOBAJEHTHAs, MOHHAsA, METaJUIM4ecKas), KpUCTAJUIM4YecKas pemeTka,
KOppO3Hsl METaJUIOB, CIUIABBL; CKOPOCTh XMMHYECKOH pPEaKIMH, MPEAeNbHO JOMYCTHMas KOHIEHTpAIHs
(I1IK) BewiecTna;

2) uwmoCmpuposams B3aUMOCBS3b OCHOBHBIX XHMHUYCCKHX MOHATHHA (CM. M. 1) U MPUMEHSTH 3TH
TTOHSITHSI TIPH ONTMCAHUU BEIIECTB U MX MPEBPAICHHIA,

3)  ucnonvzoeamv XUMHYECKYIO CHUMBOJIMKY JJIsI COCTaBlicHHs (GOpMYJ BEIIECTB M ypaBHEHHI
XUMHUYECKHUX PEaKIIHii;

4)  onpedensimvs BAICHTHOCTh W CTENCHb OKHCJICHUS XHMHUYECKHX DIIEMEHTOB B COCIHHEHHSIX
Pa3IMYHOrO COCTaBa; MPUHAICKHOCTh BEIIECTB K ONPEAEIEHHOMY Kilaccy COeIUHEHUH 1Mo (opMyam; BUL
XUMHUYECKOH CBsI3M (KOBAJICHTHAS, MOHHAS, METATUYECKAs) B HEOPTaHUYECKUX COCTMHEHUSX; 3apsi]l HOHA T10
XUMHAYECKOH (opMylie; XapakTep cpenbl B BOJIHBIX pacTBOpax HEOPTraHWYECKHX COEJAMHEHHWH, THII
KPUCTAJUTNIECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpvisamv cmvicn nepuogmueckoro 3akona JI. M. MenneneeBa M J€MOHCTPHPOBATH €ro
MMOHMMAaHME: OMHUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO (POpPMY MEPUOAUYECKON CHUCTEMBbl XMUMHUYECKHUX
AJIEMEHTOB: pa3fNyaTh MOHATHUS «TJaBHasg moArpymma (A-rpymnmna)» u «modouyHas noarpynna (b-rpymma)y,
Majble U OOJbIINE MEePUOJIbl; COOTHOCUTh 0003HAUYECHHS, KOTOPbIE UMEIOTCS B MEPUOAMYECKON Tabnule, ¢
YHCIIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsj spa, ooiiee
YHCIIO DJIEKTPOHOB M PACIpPEIEIEHUEe UX MO JIEKTPOHHBIM CJ0SIM); OOBSACHATH OOIIME 3aKOHOMEPHOCTHU B
W3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEJAMHEHHH B IpeAesiaX MallbIX MEePHOAOB M TJIABHBIX MOATPYII C
YYETOM CTPOCHUS UX aTOMOB;

6) rraccuguyuposams XUMHIECKUAE SJIEMEHTBI; HEOPTaHMYECKHUE BEIIECTBA; XMMUYCCKUE PEaKIUH
(M0 YuCILy U COCTaBy YYacTBYIOIIUX B PEaKLMU BEIIECTB, MO TEIIOBOMY 3((DeKTy, 10 U3BMEHEHHUIO CTeTeHen
OKHCJICHUS XUMHUYECKHX 3JIEMEHTOB);

7) xapaxmepuzosame (ONUCHIBATH) OOINHME U CHCHU(PHUCCKHE XUMHUYECKHE CBOMCTBA MPOCTHIX H
CIIOXHBIX BEIECTB, TMOATBEPXkKAasi OMHCAHHE MPUMEPaMU MOJEKYISPHBIX M HOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

8) cocmasnsame ypaBHEHHS AIIEKTPOIUTUYCCKON TUCCOIMAIIMN KUCIIOT, IEJIOYCH U COJICH; MOTHBIC 1
COKpalI€HHBIE ypPaBHEHUS peakluii HMOHHOrO OOMEHa; YpaBHEHHUS pPEaKIHd, MOJTBEPKIAIOIINX
CYIIECTBOBAHNE TEHETHUECKOM CBSA3H MEKY BEIIECTBAMH PA3JIMYHBIX KIACCOB;

9) packpwvieamsv cyuHOCHb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIMN MOCPEICTBOM COCTABJICHHS
ANEKTPOHHOTO OanaHca 3TUX PeaKIIUii;

10) npoenoszuposams CBOWCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKHX MPEBPAIICHUI B Pa3IHUHBIX YCIOBUSIX;

11) ewiuucasms OTHOCUTENBHYIO MOJICKYJSIPHYIO M MOJIIPHYEO MacChl BELIECTB; MAacCOBYIO JIOJIFO
XMMHYECKOTO 3JIeMEHTa Mo (opMyse COeAMHEHHs; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacuéThl M0 YpaBHEHUIO XUMHUECKON PEaKIINH;

12) crneoosamsb mpaBuIIaM TOJIb30BAHUSI XUMHUYECKON TMOCY/ION U JTaOOpaTOPHBIM 00OpYHIOBaHUEM, a
TaKkKe TMpaBWiIaM OOpamieHuss C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHSMH TIO BBIOJHEHHIO

J1a00paTOPHBIX



XUMHUYECKHX OIBITOB IO MOJIYYSHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKa U YIIIEKUCIIOTO rasa);

13) nposooums peakuuu, TOATBEPKAAIOUIMNE KAUYSCTBEHHBI COCTaB pPAa3IMYHBIX BELICCTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPUA-, OpOMHI-, MOAHI-, KapOoHaT-, docdar-, cuimkar-, cyiabdar-,
THJIPOKCUJ - HOHBI, KaTHOHbI aMMOHHUS M HOHBI H3YYCHHBIX METAJJIOB, NMPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIECTB;

14) npumensms OCHOBHBIC OIECpAIMU MBICIUTEIBHOW NEATCIBHOCTH — aHAIW3 M CHHTE3,
cpaBHEeHHE, 0000IIeHHE, CUCTEMAaTU3AlINIO, BhISABICHUE TPUYNHHO-CIIEICTBEHHBIX CBSI3ed — U1l U3YUCHUS
CBOWCTB BEIIECTB U XMMHUYECKUX PEAKIMH; €CTECTBEHHO - Hay4Hble METOJbl MO3HAHUS — HaOIIOJCHHE,
U3MEpEeHue, MOICIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoinuectBo yacos
Ne JiexTpoHHbIe (M (pPOBLIe) 06pa3oBaTeIbHbIE
HaumeHoBaHue pa3ies 0B H TeM NPOrpaMMBbI BCEro KOHTPOJIbHBIE NpaKTHYeCKHe
n/n pecypebl
paboTsI padoTnl
Paszzen 1. [lepBoHavyaabHBbIe XHMHYECKHE MOHATHS
. https://resh.edu.ru/
11. | Xumus — BaikHasi 06,1aCTh €CTECTBO3HAHUS M PAKTHYECKOIi 1eSITe/IbHOCTH YeJI0B eKa 5 2 T
https://infourok.ru/
https://resh.edu.ru/
1.2. BemecTBa 1 XHMHYeCKHe peaKIuu 15 1 https:/finfourok.ru/
Hroro no pasaeny 20
Paznen 2. Baxkueiilne npeAcTaBUuTEIH HEOPTAHMYECKUX BEIECTB
https://resh.edu.ru/
2.1. Bo3zayx. Kuciopon. Ilonsitue 06 oxcuaax 5 1 https://infourok.ru/
https://resh.edu.ru/
2.2. | Bopopoa. IToHsiTHE 0 KHCJIOTAX H COJISIX 3 1 https://infourok.ru/
https://nsportal.ru/
23 K 5 https://resh.edu.ru/
3. 0JIHYeCTBeHHbIe OTHOLICHHSI B XHMHHU https://infourok.ru/
https://resh.edu.ru/
24, Boaa. PactBopsi. [ToHsiTHe 00 0CHOBaHHSIX 5 1 1 https://infourok.ru/
https://nsportal.ru/
N https://resh.edu.ru/
2.5. OcHOBHBIE KJIACCHI HEOPraHHYECKHX COeTH HEeH il 12 1 1 https:/finfourok.ru/
Uroro no pazzeny 30
Paznen 3. [lepuoanyeckuii 3axon u [lepuoauyeckas cucrema xumndeckux 3jiemeHToB JI. . MenzaesneeBa. Ctpoenue aToMoB. XMMHYeCKast CBA3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PEaKIHI
31 Mepuoauyecknii 3axon u [lepnoanyeckas cucrema xumudecknx diementos /. . Menaeneesa. Ctpoenne 7 https://resh.edu.ru/
| aroma https://infourok.ru/
https://resh.edu.ru/
3.2 Xumunyeckasi cBfi3b. OKHCIHTEIbHO-BOCCTAHOBUTE/IbHbBIE PEAKIIHH 8 1 https://infourok.ru/
Hroro no pazaeny: 15
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 6




9 KJIACC

KosnuecTBo yacoB

Ne
n/n HaumenoBanue pa3jesioB U TeM IPOrpaMMbl JeKTpoHHbIe (L (POBHIe) 06pa3oBaTeIbHbIE Pecypehl
KOHTPOJIbHbIE NpaKTHYeCKHe
BCET0
paéoTsl paéoTsl
Pa3gen 1. BemecTBo 1 XUMHYeCKHE PeaKIHH
. https://resh.edu.ru/
1.1 IoBTOpEHHe 1 yray0/ieHne 3HAHHIT OCHOBHBIX pa3/e0B Kypca 8 kiaacca 5 https://infourok.ru/
. https://resh.edu.ru/
12. | OcHoOBHbIE 3aKOHOMEPHOCTH XHMHYECKHX PeaKiuii 4 1 https:/finfourok.ru/
13. | DaexTtponnTHyeckas auccouuamusi. XuMHYECKHE PEaKIHH B PAaCTBOPax 8 1 1 Eggzx:ﬁiguergi:ﬂ//
Hroro no paszaeny 17
Pasnen 2. HeMeTa/uibl M MX COeJUHEHU ST
2.1. | OO0mas xapaKTepHCTHKA XUMHYecKUX 2ieMeHTOB VIIA-rpynnsl. ['anoreHs 4 1 E::E:Z:ﬁ?guer((j)i:ﬂll
2.2. | OOwmas xapaKTepuCTHKA XUMHYecKHX 21eMeHTOB VIA-rpynnbt. Cepa u eé coenHeHUs 5 1 1 Eggzx:ﬁigﬁgi:ﬂll
2.3. | OO0mas XxapaKTepHCTHKA XHMHYECKUX JIeMeHTOB VA-rpynnsl. A30T, Gpocdop U uX coeTuHeHHs 7 1 1 Egglerﬁiguer((j)i:ﬂll
24 OO6uiast XapaKTepHCTHKA XHMUYeCKUX d1eMeHToB |VA-rpynnel. Yriepoa u kpeMHuii n ux 8 1 https://resh.edu.ru/
o coeJUHEeHM s https://infourok.ru/
Uroro no paszpeny 24
Pa3gena 3. MeTa/Libl H HX COeTHHEHHUS
. https://resh.edu.ru/
3.1. | O6uue cBoiicTBa METAJLIIOB 4 https:/finfourok.ru/
. https://resh.edu.ru/
3.2. | BaskHeiiume MeTaJLIbI H HX COEXHHEHUSI 16 1 1 https://infourok.ru/
Hroro no paszeny: 20
Pa3zgen 4. XuMus u oKpy:kamas cpeaa
4.1 BemecTBa u MaTepHa. IKH3 eJ0BeKa 3 htps://resh.edu.ru/
o [HECTBA I MATEPHANLL B AKUIHM HE108 https://infourok.ru/
Hroro no pazaeny: 3
PesepBHOE Bpems 4
OBINEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7




YYEBHO-METOAUYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O IPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

8 KJIACC

Xumust. 8 knacc/Pymsuruc I .E., ®enpaman @.I°., AkumonepHoe obmectBo «M3narenbctBo «IIpocBerenue;

9 KJIACC

Xumust. 9 knacc/Pymsuruc I .E., ®enpaman @.I°., Akunonepnoe obmectBo «M3narensctBo «IIpocBemienue;

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

8 KUIACC

Xumust. 8 - 9 knaceel/Pagenkuit A.M., lugaktuueckuit Mmatepuan/ AkironepHoe o0miectBo "M3narenbcTBo
"[Ipocsenienue"";

Xumus. 8 - 9 xknacesl/I'apa H.H., I'abpycesa H.1., 3anaunuk ¢ "moMomHukoM"/AKIIMOHEpHOE 00111€CTBO
"U3natensctBo "[IpocBemenue”";

Xumust./Xomuenko W.I'., COopHUK 33134 1 yripakHeHHI 1o xuMuu. [ cpenneit mkoias/Mocksa "HoBast
BoHA";

Xumust./3anagnvk o xumun 8 knace/Kysnenosa H.E., Jleskun A.H./Mocksa "BenTtana-rpad".

9 KJIACC

Xumus. 8 - 9 knaccel/Pagenxuit A.M., lunaktuyeckuii MaTepuan/ AkimoHepHoe o01iectBo "M31aTenscTBo
"[Ipoceemienue"";

Xumus. 8 - 9 xnacesl/I'apa H.H., 'abpycesa H.I., 3agaunuk ¢ "moMomHaukoM"/AKIIMOHEPHOE 00IIECTBO
"UznatennctBo "[IpocBemenue”";

Xumwsi./Xomuenko W.I'., COopHuUK 3a1a4 1 ynpakHeHHH o Xxumuu. [ cpeaneit mkonb/MockBa "HoBas
BoyHA";

Xumwst./3amaunuk mo xumun 9 kinacc/Kysnenosa H.E., Jleskun A.H./Mocksa "Benrtana-rpad".

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KJIACC

1. Poccuiickas aiekTponHas mkona - https://resh.edu.ru/
2. Uudoypok - https://infourok.ru/
3. Obpa3oBarenbHas colpanbHas ceth - https://nsportal.ru/

9 KJIACC

1. Poccwuiickas siekTponHas mkoia - https://resh.edu.ru/
2. Undoypok - https://infourok.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLLIECCA

YYEBHOE OBOPY/IOBAHUE

VYuebuuku no xumuu Pynzutuca, enpamana; 3a1a4HUKK; TUAAKTHYECKUI MaTepuai;, HOyTOYK; IPOEKTOp;
nepuoanyeckas Tabnuua xumuueckux snementos (.M. MengeneeBa; Tabiuua pacTBOPUMOCTH KHCIIOT,
OCHOBAaHUH U COJIEH B BOJIE; A IEKTPOOTPULIATEIBHOCTH XUMHUUYECKUX JIEMEHTOB; 3JIEKTPOXUMHUYECKUN
P HaNpsDKEHUH METaJuIoB; HArJIAAHOE IOCo0Me; OCKa; Mell; 1abopaTopHoe 000pyJOBaHUE U PEAKTUBSI,
TaOJIMIIAa IO HEOPTAHMYECKOM U OPraHUYECKOM XUMHUHU.

OBOPYJIOBAHME JIUISA TIPOBEJAEHUSA TIPAKTHYECKHUX PABOT

JIaGopaTopHble MITATUBBI; MITATUBBI JJI1 TPOOUPOK; CIIUPTOBKH; CIIMYKH; JTOCKA JUISl CYIIKHA MPUOOPOB;
XMMHUYECKHE CTaKaHbl U KOJObI; NPOOUPKHU; BOPOHKH; (hapPopoBbIE YALIKHM; MEH3YPKHU; MEPHbIE CTaKaHbI;
PEaKTHBBI; IIMATENU - JIOKKHU; 32KUMbI POOUPOUYHBIE; E€PIIN MPOOMPOYHBIC; OYKU 3AIIUTHBIC; XaJaThl,
nepyaTtky; (GUIbTPhl; OyMaru MHAMKATOpPHBIC; CTEKJISHHBbIE NaJOUKH; (apopoBble CTYIKH; MHUIIETKH;
MUHIIETHL; TPUOOP JUISI TOJTyYEHHUS Ta30B; BECHI; apEOMETPhI; HA0OPHI XUMUYECKUX PEaKTHBOB.



