IHOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamMmMa o XuMuu Juist 00y4aromuxcst 8 KJ1acCoB COCTaBJIeHa Ha OCHOBe TpeboBaHuil k
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMUs,
npeacTaBieHHbIX B DeepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOIO OOIIEro
00pa3oBaHusL, C yUETOM paclpeAerIEHHbIX M0 KIaccaM IPOBEPAEMbIX TpeOOBaHUIl K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 001IEro 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MIPEJCTABICHHBIX B Y HUBEPCATHHOM KOIU(PHUKATOPE IO XUMHUH, a TAK)Ke Ha OCHOBE [IpuMepHOii IporpaMMel
BOCIUTaHMsI 00yUaroIMXCsl IPH MOJy4EHUH OCHOBHOT'O 00111ero oopa3zoBanus U ¢ yuérom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XUMusi» B 00pa30BaTeNIbHBIX Opranu3anusx Poccuiickoit
®enepanyy, pealu3yolMX OCHOBHbIE 0011e00pa3oBarenbHble porpaMmmsl (yTB. Pemmennem Komnerun
Munnpocsemienust Poccun, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknan yue6HOro mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa3oBaHus 00yCIOBIEH
BO MHOI'OM 3HAY€HUEM XUMUYECKOW HAyKHU B IIO3HAHUU 3aKOHOB IIPUPOJIbI, B PA3BUTUU IPOU3BOAUTEIBHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOI 0a3bl MaTepUaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
4eJI0BEYECKOI0 CYIECTBOBAaHU, 3a/1aJla HOBOE BUACHHUE MUPA, CTaJIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYPBbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CIY)KUT OCHOBOM JIJIst
(bopMHpPOBaHNS MUPOBO33PEHUS YEIOBEKA, €r0 MPEeACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO
POJIb UrpatoT GOPMHUPYEMBbIE XUMHUEH MPeICTaBICHHS O B3aUMOIPEBPALICHUAX SHEPTUH U 00 3BOJIIOLUN
BELIECTB B MPUPO/JIC; COBPEMEHHAsI XMMUS HalpaBJieHa Ha pellleHue rI00albHbIX MPO0IeM YCTOHYUBOTO
Pa3BUTHSI YEJIOBEUECTBA — CHIPbEBOI, YHEPreTUUECKOM, MUIIEBOM U KOJIOrHYecKoi 6€30MacHOCTH, IpobIeM
3IpaBOOXPaHEHHUS.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHUA XUMUH B JKU3HU O6HICCTBa CYIICCTBCHHO IMOBBICUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaim3alv OHO ABJIACTCA OAHHUM H3 yCJIOBI/Iﬁ (bOpMPIpOBaHI/IH
HWHTCJUICKTA JIMYHOCTH U TaPMOHHUYHOTO e€ Pa3BUTHA.

CoBpeMeHHOMY YeJIOBEKY XUMHUECKUE 3HAHUS HEOOXOIMMBI JJIs MPUOOpEeTeHHs O0IIEKYIbTYPHOTIO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOU
KHM3HH OOIIECTBA, /I OCO3HAHHS BAXKHOCTH Pa3yMHOT'0 OTHOILIEHHS K CBOEMY 3/10pPOBBIO U 3/10pPOBBIO
IPYIUX, K OKpYXKarolen IpUPOJHON cpele, i IPaMOTHOTO ITOBEACHUS IIPU UCIIOJIb30BaHUU PA3IIMYHBIX
MaTepuaioB U XUMHUYECKHNX BEIIECTB B [IOBCETHEBHOM KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJSIETCSI 0Q30BbIM 110 OTHOILIEHHUIO K CHUCTEME O0IIEro
XUMHUYecKoro oopazoBanus. [Io3TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEaTU3yeT MPHUCYIINe 001eMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
pa3BUTHA 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaMeTa «XUMHUS.

N3yuenune mpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 (yHKIMOHATIBHON IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUpPOBAHKE
MBILUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSATEIBHON yueOHOMH
NESTeIbHOCTH, SKCIIEPUMEHTAJIBHBIX U UCCIIEI0BATEILCKUX YMEHUH, HEOOXOAUMBIX KaK B [IOBCEIHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOM IeATENFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIICHHS,
3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOT'O B3IVIS1/1a HA €IMHCTBO MPUPOJBI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHKE MIKOJIHHUKOB.

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

Kypc XxuMuu 0CHOBHO# HMIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIOIMMUCS OCHOB HEOPTaHUYECKOM
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATHN O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI TOHSATUI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUs KaK OCHOBBI BCEro eCTecTBO3HaHus, ypoBHs [lepuoanueckoro 3akona /. 1. MenaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE IMITUPUICCKU TIOTYICHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranuzanus coepkKaHus Kypca clocoO0CTBYeT PeACTaBICHNUI0 XMMUYECKOH COCTaBIISIOIIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. Ba)kHO Takke 3aMeTUTh, YTO OCBOCHUE COACPIKAaHUSA Kypca IPOUCXOIUT C IPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHuio nepBoCTENEeHHON 3HAUMMOCTH MPH peain3aluu 00pa30BaTeIbHbIX PYHKIIMHA
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHhl. 3a/1aya MpeaAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUH —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMHUYECKUX PEaKIUi, a TaKKe B (GOPMUPOBAHUH U Pa3BUTUN YMEHUHN U CIIOCOOOB JIESITEIILHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUUTHCS U MPOI0JIKaTh CBOE 00pa3oBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM NpU M3y4YeHHUH ITpeIMeTa B OCHOBHOMW IIKOJIE JOMUHUPYIOIIee 3HaUeHue NproOpenu Takue
LIEJIH, KaK:

(dopMHpOBaHNE HHTEIJICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IPUHATUIO PEIICHU, CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM
KHU3HH;

HaIpaBJIEHHOCTh O0YUYEHHUSI HA CHCTEMAaTHUECKOE MPUOOIICHUE YIalXCsl K CAMOCTOSATEIbHOM



MO03HABATEIBHON JESITeTLHOCTH, HAYIHBIM METOAAM MO3HAHUS, JOPMHUPYIOLTHM MOTHBAITUIO M Pa3BUTHE
CITOCOOHOCTEH K XHMUU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPHUOOPETEHHIO 00yUYaIOIIUMICS OTBITa Pa3HOOOPa3HON
JESTeTbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KJTFOUEBBIX KOMIIETCHITUH ), IMEIOIIIX
YHHUBEPCAJIbHOE 3HAUYCHUE IS PA3JIMYHBIX BUIOB JICATCILHOCTH;

(dopMupoBaHUE YMEHHI OOBSICHATH M OIICHUBATH SIBIICHUS OKPY)KAIOIIETO MUPa HA OCHOBAaHUH 3HAHUU U
OTIBITA, TIOJTYYECHHBIX MTPH U3YUYCHUH XUMHU;

(dopMupoBaHUE Y 00YJarOIINXCs TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAaHHS [IEHHOCTH XUMHUYECKUX
3HaHUH U BEIPAOOTKH SKOJIOTUYECKH 11EIeCO00pa3HOro MOBECHHS B OBITY M TPYAOBOU JACSITEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/I0POBBS 1 OKPYKAIOLICH MTPUPOTHON CPEJIbI,

pa3BUTHE MOTUBAIMH K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHSI O0IICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOMUIIS U HAPABICHHOCTH
JaTbHEHUIIEro 00y4eHusI.

COJAEPKAHUE YYEBHOI'O ITPEIMETA

HepBOHa‘IaJILHLIe XUMHUYECKHUE TTOHATHUA

Hpez[MeT XUMUH. Ponb XMMUM B J)KM3HM yelnoBeka. Temna u BemecTBa. @U3NUYECKUE CBOMCTBA BEIIICCTB.
ArperaTHoe COCTOsIHHE BellecTB. IloHgaTre 0 MeToaX MOo3HAHUS B XUMHUU. XUMUS B CUCTEME HayK. Yucrteie
BCIICCTBA U CMCCH. Crioco051 pasaciICHUs cMecel.

ATOMEI 1 MOJICKYJIBI. Xumuueckue 3J1eMeHThl. CUMBOJIBI XHMAUECKHX 3JIEMEHTOB. HpOCTI)IC " CJIOXKHBIC
BCIICCTBA. ATOMHO'MOHeKyﬂﬂpHOC YUCHHUC.

XuMuueckas cbopMlea. BasieHTHOCTE aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BCIICCTB. OrHocutenpHas aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIIpHAaA Macca. MaccoBas J0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCITMHCHHU.

Ou3nyecKue ¥ XUMUIECKHE SBIICHUS. XUMHUSCKast PEakIus U e€ Mpu3HaKu. 3aKOH COXPAHCHUS MaCChI
BellecTB. XuMu4yeckue ypaBHeHus. Kiaccupukammss XuMU4IeCKUX peakiuii (COequHEHMs, pa3IoKeHus,
3aMeIIeHHS, OOMEHa).

XYUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOH MOCY/10i, ¢ TpaBHIaMu pabOTHI B 1aOOpaTOPUU U
npuéMamu 00pameHus ¢ JJabopaToOpHBIM 000PYAOBaHUEM; U3YUEHHUE U ONMCaHHE (PU3NIECKUX CBOHCTB
00pa3I0B HEOPraHUYECKNX BEUIECTB; HaOM0AeHHEe (h3NUecKUX (TIaBJIeHHE BOCKA, TasTHUE JIbJa, pAaCTUPAHUE
caxapa B CTYIIKe, KHTICHUE W KOHJCHCAIIHUS BOJIbI) H XUMHUYECKHX (TOpEHUE CBEUH, IIPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aMMOJIEHCTBHE MeJla ¢ KUCIIOTOM) sBIIeHUH, HAOIIOACHNE U ONKUCaHUe TIPU3HAKOB MPOTEKAHUS
XUMHAYECKHUX PeaKIui (pa3ioKeHne caxapa, B3aUMOJICHCTBHAE CEPHON KUCIIOTHI C XJIOPUIOM Oapwus,
pasznoxkenue ruapokcuaa Meau(ll) mpu HarpeBanuu, B3auMo ieiicTBre xese3a ¢ pactBopoM coiu Meau(ll));
M3YYEeHHE CIIOCOOOB pa3zeNieHus: cMece (C TOMOIIbIO MarHuTa, GUILTPOBaHUE, BHIIAPHUBAHUE,
TVCTUILISIINSL, XpoMaTorpadusi), IpOBEICHNUE OYUCTKY TIOBAPEHHOW COJIH; HAOIOJICHNE U OTIHCaHUEe
PE3yNbTATOB MPOBEACHUS OTBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChI; CO3JaHIe MOJIeTIei
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiiue npeacTaBUTEIM HEOPraHUYECKHUX BelleCTB

Boznyx — cmech rasos. Cocras Bo3ayxa. Kucinopon — aneMeHT u npocroe Beniectso. Haxoxaenue
KHCIIOpO/ia B IpHUpoJie, GU3NYECKUEe U XUMUYECKHe CBOICTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl momyyeHus KUCIOPOAa B TaOOpaTOpuu M MPOMBIIIIEHHOCTH. KpyroBopot kucnoposaa B
npupoje. O30H — aTIOTPONHAs MOJU(PHUKAIM KUCIOPOA.

TennoBoit 3 pexT XuMUUecKoi peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, 9K30- U SHIOTEPMHUECKHE
peakiuu. TormBo: yroib U MeTaH. 3arpsi3HEHUE BO3/IyXa, yCUIICHHE MapHUKOBOTO Y dekTa, pazpylicHue
030HOBOTO CJIOSL.



Bonopon — snemeHT U npocToe BemecTBo. Haxoxaenue Bogopoza B mpupoe, Gu3ndeckne 1 XuMHUIecKue
CBOWCTBa, IPUMEHEHHE, CTIOCOOBI MorydeHus. KuciaoTsl u conu.

KomuuectBo BeniectBa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHslii 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPAaBHEHUSIM.

Oduznyeckue cBoiicTBa BoAbl. Bona kak pactBopuTtelnb. PacTBophl. HackllieHHbIE U HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpHUMOCTH BEIIECTB B BOJie.MaccoBast 10715 BEIIECTBA B pACTBOPE. XMMHUYECKHUE CBOMCTBA
Bozbl. OcHOBaHUs. Poiib pacTBOpOB B IPUPOJIE U B )KU3HU UyesloBeKka. KpyroBopot Bobl B IpUpoO/IE.
3arpsi3HeHue NpupoaHbIX Bod. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coeauaennii. Oxcuapl. Kinaccudukaims okcuioB: coaeodpasyromme

(ocHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIE) U HecosieoOpasyromre. Homenkinarypa okcuaoB (MeXIyHapoIHas U
TpuBHUanbHas). Ousnueckue U XUMUUECKHE CBOMCTBA OKCUIOB. [losyueHne okcuios.

OcHoBanus. Knaccudukanusa ocHOBaHUN: MIENOYM U HEpACTBOPUMBIE OCHOBaHUA. HomeHkIaTypa
OCHOBaHUM (MeXAyHapoHas U TpUBUaAbHAs). DU3NUecKkre 1 XMMUYECKUE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHUMA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot (Mex1yHapoiHasl U TPUBUAJIbHAS).
dusnyeckue u XMMUYeCcKue cBoricTBa KUCIoT. Pan akruBHoctu metauioB H. H. bekerosa. [lomyuenue
KHCJIOT.

Comnu. Homenknarypa comneit (MexayHapoaHas 1 TpuBUaiibHas). Ousndeckue 1 XMMUYECKUE CBOMCTBA
cosieid. [Tomyuenue coneit.

['eneTnueckasi CBA3b MEXY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

XUMUYECKUI SKCIIEPUMEHT: KaU€CTBEHHOE ONPEAECIECHUE COAEPKAaHUS KUCIOPO/Ia B BO3/IYX€E; MTOJTYyUYECHHE,
coOupaHue, pacro3HaBaHue U U3y4eHHE CBOMCTB KUCIOPO/1a; HabI0IeHe B3aUMO/ICHCTBUS BELIECTB C
KHCIIOPOJIOM M YCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHus ropeHus (1oxapa); 03HaKOMJICHHE ¢ o0pa3amMu
OKCHJIOB U OIMCAaHUE MX CBOMCTB; MOIy4YeHHUE, COOMPaHKE, PACIIO3HABAHUE U U3yYEHHE CBOMCTB BOJIOPOIA
(ropenue); B3aumoeicTue Bogopoaa ¢ okcuaom meau(ll) (Bo3MoxkHO HCTIONB30BaHUE BUIEOMATEPHAIIOB);
HaOIoIeHne 00pa3IoB BEIIECTB KOINYECTBOM | MOJIb; HCCIeI0BaHUE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB
C Pa3IMYHON PAaCTBOPUMOCTBIO; IPUTOTOBIIEHHE PACTBOPOB C ONPENEIEHHON MAacCOBOM 101ei
pacTBOPEHHOTO BEIIECTBA; B3aUMO/ICHCTBHE BOIBI C METANIaMU (HATPUEM U KallblieM) (BO3ZMOXKHO
HCIOJIb30BaHNE BUACOMATEPUATIOB); OTIPEIeNIeHHEe PAaCTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIBI0 HHAUKATOPOB;
HCCIIeIOBaHKe 00pa3lloB HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KIACCOB; HAOMIOIEHUE U3MEHEHHS OKPACKU
WHMKATOPOB B pACTBOpAX KUCIOT U IIeNoueit; n3ydenue B3aumoaeiicteus okcuaa menu(ll) ¢ pactsopom
CEPHOM KUCIOTHI, KUCJIOT C METaJJIAMH, PEAKLIM HEUTpaIu3aluy; MoJy4eHUe HEPAaCTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJIHOTO METaJljIa IPYTUM U3 PACTBOPA COJIM; PEUICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme«BaxkHeilne Kiacchl HEOPraHUYECKUX COETUHEHUI.

Ilepuoauyeckuii 3akoH U Ilepnoanyeckas cucrema xXuMuyeckux 3jaemenToB JI. U. Menaeneesa.
Crtpoenue atomoB. XuMu4eckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBblie MOMBITKY KJIACCH(PHUKAIIMNA XUMUYECKUX J1eMEHTOB. [IoHATHE O rpymmax cXOJHBIX HJIEMEHTOB
(LIesIouHbIe M IET0OYHO3EMENTbHbBIE METAJUIbI, FaJIOTeHbl, UHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpble 00pazyroT
amM(oTepHbIe OKCU/IBI U THAPOKCH/IBI.

[Tepnonnueckuii 3akoH. [leprnonnueckas cucrema xumuaeckux anemeHToB 1. . Menneneesa.
Kopotkonepuoanas u jymuaHonepuoanas ¢Gopmsl [lepuonnyeckoil cucTeMbl XUMHUUECKHUX 351eMeHTOB /1.
N. Menneneesa. [lepuoasr u rpymmsl. @U3nyecknuil CMbICI HOPSAIKOBOIO HOMEpa, HOMEPOB NIEPUOJIA U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siziep. M3otonbl. DnekTponsl. CTpoeHue 3JIEKTPOHHBIX 0007104eK
aToMOB nepBbIX 20 xumuueckux 3eMeHToB [lepuonnueckoii cucremsl 1. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoaunueckoii cucreme [l. 1. Menneneena.



3aKOHOMEPHOCTH U3MEHEHMS paJiyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIUIMYECKHUX U
HEMETAJUIMYECKUX CBOMCTB IO Ipymnam u nepuogaM. 3HadeHnue [lepuoanueckoro 3akona u [lepuoandeckoi
CUCTEMBI XUMHUYECKHUX JJIEMEHTOB I Pa3BUTHUS HayKu U npakTuku. [. 1. MenneneeB — y4€Hblii u
IpaX1aHUH.

Xumnueckas cBa3b. KoBanenTHas (1oJisspHas U HETOJSPHAs) CBS3b. DJIEKTPOOTPUIIATEIbHOCTh
XUMHUYECKUX AJIeMEHTOB. IOHHas CBSI3b.

Crenens okucienusi. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCIeHHs 1
BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHHE 00pa3I0B BEIIECTB METAIIJIOB U HEMETAIIJIOB; B3aUMOJICHCTBHE
TUIPOKCH/IAa IUHKA C pAaCTBOPAMU KHUCJIOT U IIEJI0YEi; MPOBEACHUE ONBITOB, WIUTIOCTPUPYIOIIUX MTPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIHMM (TOpEeHUE, PEeaKuU Pa3IOKEeHHs], COSTUHEHNUS).

MexnpeaMeTHbIe CBSI3H

Peanuzamus MeXIpeIMETHBIX CBSA3CH MPU U3yYEHUN XUMUH B 8 KJIaCCe OCYIIECTBIIETCS Yepes
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHITUN, TaK U MOHSATHH, SBIISIOMIUXCSI CHCTEMHBIMU IS
OTJIETTbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CUHTE3,
KJ1accuuKanms, MepuoAMIHOCTh, HAOJIIOICHHE, SKCIICPUMEHT, MOICIIMPOBAaHNE, U3MEPECHHUE, MOJICIIb,
SIBJIEHHE.

®du3uKa: MaTtepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,

MOJICKYIJIA, BJIeKTpI/I‘ICCKHﬁ 3apsa, BeIeCTBO, TCII0, O6’béM, arperaTHoc COCTOAHHUEC BCUICCTBA, I'as,
(1)I/I3I/I‘ICCKI/I€ BCIIMYHHBI, CAMHUIBI UBMCPCHUS, KOCMOC, IIJIAHCTHI, 3Bé3,[[BI, COJ'IHI_IG.

buomnorus: poTocuntes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaIbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIAEMbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

HSy‘-IeHI/IC XHMUH B § KJ1acce HaIlpaBJICHO HAa JOCTMIKCHUC O6y‘-IaIOHII/IMI/ICﬂ JIMYHOCTHBIX, MCTAITPECAMCETHBIX
" NPpCAMETHBIX PE3YJIbTATOB OCBOCHUSA yqe6Hor0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHUS TPOTpaAMMBI OCHOBHOI'O 06]]_[61"0 O6paSOBaHI/I$I JOCTUTalOTCA B XOJI€
O6y‘-I€HI/I$I XHUMHUHU B €CIUHCTBC yqe6H0171 M BOCIIHUTATEILHON JCITCIILHOCTU OpFaHI/ISaHI/II/I B COOTBCTCTBUU C
TpaaAUuIIUOHHBIMU pOCCI/II>'ICKI/IMI/I CONHOKYJIIBTYPHBIMH U NYXOBHO-HPABCTBCHHLIMU LICHHOCTAMU, IIPUHATHIMU
B O6H.[CCTBC IpaBHUJIaMHi U HOPMaMH ITOBCACHUA U CHOCO6CTBYIOT nmponeccaM CaMOIIO3HAHUA, CAMOPAa3BUTUSA
n conuaJu3anu 06yqafonmxcs1.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCIIE B YACTH:

IHaTproTHYECKOro BOCIUTAHUSA

1) HEHHOCTHOTO OTHOIIEHUS K 0T€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HacleIHIo,
MOHUMAaHHM 3HAYCHUSI XUMUYECKOM HayKH B ’KM3HH COBPEMEHHOTO 00IIECTBA, CIIOCOOHOCTH BIa/IETh
JOCTOBEPHOI MH(pOpMAIHEH 0 MEePeOBbIX JOCTHKEHUAX U OTKPHITUSAX MUPOBOW U OTEUECTBEHHOM XHUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

I'paxxmanckoro BocnMTaHus

2) mpelcTaBiICHUS O COLUMATBHBIX HOPMAaxX M MpaBUiIaX MEKINYHOCTHBIX OTHOILIEHUH B KOJIJICKTUBE,
KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOU, y4eOHO-UCCIIeIOBATELCKOM, TBOPUECKON 1
IPYTUX BUAAX AEITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOI IE€ATENbHOCTH MPHU BHIMOIHEHUN
yLIe6HI>IX, NO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3/JaHUU yLIGGHBIX IIPOCKTOB,



CTPpEMIICHHA K B3AMMOIIOHUMAHHWIO U B3AaMMOIIOMOIIHU B IIPOLECCE ITOH yqe6H0171 JCATCIIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJCHUE U MOCTYIIKH CBOUX TOBapI/IIJ_Ief/’I C IMMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C

y4€TOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUSA

3) MUPOBO33pEHUYECKUX IIPEICTABICHUN O BEILIECTBE U XUMUYECKONW PEAKIIMHU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOIIMX OCHOBY JUIsl IOHUMAHUS CYIIIHOCTH HaYy4HOMH
KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3aHMOCBSI35X
YyeJoBeKa C IPUPOIHOU CPEIoi, O POIU XUMHUHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNbHBIX MOTUBOB, HAIIPABJIEHHBIX HA MOJIYYEHHE HOBBIX 3HaHUM 110 XUMHUH, HEOOXOUMBIX IS
00BsICHEHUS Ha0JII0JaeMbIX IIPOILIECCOB U SIBICHUH;

5) mo3HaBaTenbHON, MH(OOPMAIIMOHHON M YUTATEIILCKOM KYJIbTYpBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTbHON Pa0bOThI C Y4€OHBIMHU TEKCTAaMH, CIIPABOYHOM JIUTEPATYPOU, TOCTYITHBIMUA TEXHUIECKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTUH;

6) mHTEepeca K O0yYEHUIO U TIO3HAHMIO, JTI0003HATEILHOCTH, TOTOBHOCTH M CITOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEJOBATEIbCKOM 1€ATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B NajbHEHIIEM;

@®opMUPOBaHUS KYJbTYPbI 310POBbsl

7) oco3HaHUS LICHHOCTHU U3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 37I0POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIOTpeOICHHS
aJIKOTOJI51, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COOIIOACHHUS MPaBUJI O€30IaCHOCTH MPU OOPAILEHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY U pEeaIbHOM KU3HU;

TpynoBoro BocnuTaHus

8) uHTepeca K MPaKTUYECKOMY U3YUeHHIO Mpodeccuii U Tpyia pa3InyHOro Poja, yBaXEeHHE K TPYIY U
pe3yabTaTaM TPYAOBOM IEATEIbHOCTH, B TOM YMCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XMMUH,
OCO3HAHHOTO BBIOOpA MHIWBUIYaTbHOU TPACKTOPUU MPOJOILKEHUS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
HWHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIEITHOM
npodeccHoHaNbHOM NeATENbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHHI; TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHaIBHOM cpefie;

IKOJIOTHYECKOI0 BOCTIUTAHUS

9) 3KOJOrMUYECKH 11€7ECO00Pa3HOr0 OTHOIIEHHS K MPUPO/Ie KaK KICTOUHUKY XKH3HHU Ha 3emile, OCHOBE €€
CYLIECTBOBAHMSI, TOHUMAaHMsI LIEHHOCTH 3/10pOBOT0 U 6€30macHOro o0pa3a )kM3HH, OTBETCTBEHHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY U MICUXUYECKOMY 3/I0POBbIO, OCO3HAHUS LIEHHOCTH COOJIIOICHUS
IpaBWJI O€30MacCHOT0 OBEIEHUS IIPU paboTe ¢ BEHIECTBAMH, a TAK)KE B CUTYalUSIX, YIPOXKAIOIINUX 30POBBIO
U KM3HHU JIIOJICH;

10) ciocoGHOCTH TPUMEHSTH 3HAHUS, IOJy4YaeMble IIPU U3YYEHUH XUMUH, JUIsSl pEIICHUs 3a/1a4, CBA3aHHBIX
C OKpY’Karollel IPUPOTHON CPeNloi, MOBBIIEHUS YPOBHSI 9KOJIOTUYECKON KYJIBTYpPbI, OCO3HAHUS
rJ100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U MyTeil X PEIICHHUs IOCPEICTBOM METOI0B XUMuu; 11)
9KOJIOTMYECKOTO MBILUIEHUS, YMEHUSI PYKOBOACTBOBATHCS UM B II03HABATEIbHON, KOMMYHUKaTUBHOW 1
COLIMAJIBHOM MTPAKTHKE.

METANIPEIJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMeTHBIX Pe3yabTaTOB BBICTSIOT 3HAYUMBIC AJIs (HOPMUPOBAHHSI MUPOBO33PEHUS
oOIIeHAYYHBIE TIOHATHUS (3aKOH, TEOPHUs, TPUHIIUII, TUTIOTE3a, (PAKT, CHCTEMA, TIPOLIECC, IKCTIEPUMEHT H JIp.),
KOTOPBIE UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUeOHBIX MTpeIMeTax U MO3BOJISAIOT Ha OCHOBE 3HAHUH U3
3TUX MPEeIMETOB (OPMHUPOBATH MPEICTABICHUE O LIEIOCTHOW HAyYHOU KapTUHE MUPA, U YHUBEPCATIbHBIC
yaeOHbIe JeiicTBHs (IT03HABATEIbHBIE, KOMMYHUKATUBHEIC, PETYISATUBHEIC ), KOTOPhIE 00€CIIEYHBAIOT



(bopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHHIO U OCYIIIECTBICHUIO YUEOHOM
NEATEIbHOCTH.

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHHS 00pa30BaTeIbHOM MPOrpaMMBbl IO XUMHUH OTPAXKAIOT OBJIA/ICHUE
YHUBEpCAIbHBIMU I03HABATEIbHBIMU JICUCTBUSAMHU, B TOM YHCIIE:

Ba3oBbIMH T0rHYeCKUMH e CTBUSIMU

1) yMeHreM UCIoIb30BaTh NPUEMBI IOTUYECKOTO MBIILJICHHUS P OCBOCHUU 3HAHUI: paCKpPhIBATh CMBICI
XUMHUYECKUX MOHATUH (BBIICNATH UX XapaKTepHbIe MPU3HAKU, YCTaHABINBATh B3aUMOCBSI3b C APYTUMU
MOHATHUSIMH ), UCTIOJIL30BaTh MOHATHUS AJIs1 00BSICHEHHS OTAENBHBIX ()aKTOB U SIBICHUN; BEIOUPATh OCHOBAHMUS
U KPUTEPUU JJIs KJIacCCU(PUKAUU XUMUYECKUX BEUIECTB U XUMUUECKHUX PEaKIIHii; yCTaHABIMBATh NPUUNHHO-
CJIEJICTBEHHBIE CBS3H MEXKAY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHUBHbIE,
JIeIyKTUBHBIE, [10 AHAJIOTUH); JIeJaTh BHIBOJBI U 3aKIIOUCHHUS;

2) yMEeHHEM MIPUMEHSIThH B MIPOLIECCE MO3HAHUS MTOHATHS (IIPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIU, UCIOJIb3yeMble B XUMHUHU, IPEOOPA30BHIBATH IIUPOKO IPUMEHSIEMBIC B
XUMHH MOJEITIbHBIC MTPEICTABICHHS — XUMUYECKHI 3HaK (CUMBOJ 3JIEMEHTA), XUMUYeCcKas (opMylia u
ypaBHEHHE XUMHUYECKOM peakluu — MpU PelieHnU y4eOHO-TI03HABATENbHBIX 33/1a4; C YU4ETOM ATHX
MOJIETIbHBIX MPECTABICHUN BBISBIISTh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH U3YYaeMbIX 00bEKTOB—
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi; BBISIBIATH 00IME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIEJICTBEHHBIE CBSI3M U MIPOTUBOPEUHS B H3y4aEMBIX MPOIECCaX U SIBICHUAX; MpeiaraTb KPUTEPUH JIsI
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOSTEIHHO BHIOMPATh CIOCO0 perieHus: yaeOHoi
3a/1auu (CpaBHUBATh HECKOJIbKO BApUAHTOB PEIICHHUs], BHIOMpATh HanOoee MOIXOSIINN ¢ YYETOM
CaMOCTOSITENILHO BBIZICIEHHBIX KPUTEPUEB);

Ba3oBbIMH HcCIe10BATEILCKUMH A€HCTBUAMU
3) yMeHuEM UCIOJIb30BaTh MMOCTABJICHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA MTO3HAHMS, a TAKXKE B

Ka4eCTBE OCHOBBI ISl JOPMHUPOBAHUS THIIOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUH;

4) mproOpeTeHHe OIbITa MO TUIAHUPOBAHHIO, OPTaHN3AIMH U ITPOBEICHUIO YIEHHUECKHX SKCIICPUMEHTOB:
yMeHHe HaOII0IaTh 3a X0JI0M MpoIiecca, CAMOCTOSITEIFHO TPOTHO3UPOBATE €T0 Pe3yNbTaT, (HOPMYIHPOBaTh
O606HI€HI/I$I W BBIBOJIBI 11O pE3yJibTaTaM HpOBCI[éHHOFO OIIbITa, UCCIICA0BAaHUA, COCTABIISITH OTYET O
IpojieTIaHHOM padoTe;

Paboroii c undopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(POPMAIIUIO PA3TMUHBIX BUIOB U (hOpM
MIPEICTABJICHHUSI, TOJIy9aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (HAyYHO-TIOMYJSpHAS TUTEPATypa XUMUUECKOTO
CoJIep>KaHusl, CIIPaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTHYECKH OIEHUBATh MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHEM PUMEHSATH PA3IMYHBIE METOJIBI U 3aMPOCHI MMPU TIOUCKE U 0TOOpe MHPOPMAITUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX ISl BBITOTHEHUS yU€OHBIX U MTO3HABATENBHBIX 3a7a4 OIpe-
NENEHHOTO THIA; MPUOOPETEHHUE OMBITa B 00JIACTH MCTIOIb30BaHUs HH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpPOIl aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BBIOMPATh OMTUMAIBHYIO (pOopMy TIpesicTaBiIeHus] HHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4u HECTIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaduky U ux
KOMOHWHALIMSIMU,

7) yMeHHEM UCTIOIb30BaTh M AaHATTU3UPOBATH B MIPOIECCe YIEOHOM U NCCIIeIOBATENbCKON AeITeTbHOCTH
MH(OPMAIIHIO O BIUSHUUA MTPOMBIIIIICHHOCTH, CEJTLCKOTO X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE
OKpY>Karollel NpUPOJIHON CPEBI;

YHuBepcaabHbIMH KOMMYHHUKATHBHBIMH /1€ CTBHSAMH
8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJI€ TMAJIOTA H/UITH TUCKYCCHH) TIO CYIIIECTBY 00CYKIaeMOil TeMBI,
(GbopMyIMpOBaTH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOH 3a/1auu;



9) npuoOpeTeHre OMbITa MPE3CHTAIIMH PE3YIHTATOB BHIMIOJIHEHUS! XUMUYECKOTO SKCIIEPHMEHTA
(;1abopaTopHOro OMmbITa, TA00PATOPHON PaOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOCKTA);

10) 3anHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEIILHON M MCCIIEIOBATEIhCKON
JEeSITeIbHOCTH TIPH PEIICHUH BO3HUKAIOIIUX MPo0IeM Ha OCHOBE yuéTa OOIIUX HMHTEPECOB U COTIIACOBAHUS
no3unui (00CyKIeHUsI, 0OOMEH MHEHHUSMH, «MO3TOBBIE ITYPMBI», KOOPIMHAIINS COBMECTHBIX JICHCTBUH,
oTpe/ieNieHue KPUTEPUEB 10 OIIEHKE KAa4eCTBa BHITIOJTHECHHON pabOTHI U JIp.);

YHuBepcaabHbIMHU PeryJISITHBHBIMH /1€ CTBUSIMH

11) ymeHHEM CaMOCTOSATEIHLHO OMPELIIATh [EH JeSITeIbHOCTH, TUTAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBATH U NMPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JICATEIBHOCTD, BHIOMpATh HanboIIee
3¢ (heKTHBHBIC CTIOCOOBI pelICHHs YIeOHBIX U MIO3HABATEIHHBIX 33124, CAMOCTOATEIHLHO COCTABIISAThH WIIH
KOPPEKTHPOBATh MPEJIOKEHHBIN aIrOPUTM JCHCTBUH MPH BBHITIOJTHEHUH 3aJIJaHUH C YIETOM MOTYICHUS
HOBBIX 3HAHUH 00 M3y4aeMbIX O0BEKTaX — BEIECTBAX U PEAKIIUAX; OIICHUBATh COOTBETCTBUE MOTyYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

12) yMEeHHEM HCIIOB30BATh U aHATM3UPOBATh KOHTEKCTHI, IIPE/JIaracMble B YCIIOBHH 33 JaHHA.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npenMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 0053aTEILHOIO COIEP)KaHuUsl, yCTAaHOBJICHHOIO IaHHON
pUMEPHOI paboueil mporpaMMoi, BEICISIOT: OCBOCHHBIE 00YJaOIIUMICS HAyYHbIC 3HAHUS, YMEHHS U
CTIOCOOBI ICHCTBHH, criennuIecKue sl MPeAMETHON 001acTH «XUMUS», BUABI JESITEILHOCTH 10
MIOJTyYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIPETaLU, TPeoOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTYyalUsX.

[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS CAETYIOIUX YMEHUI:

1) packpwvieams cmblci OCHOBHBIX XMMUYECKHX TTOHSITHIA: aTOM, MOJICKYJIa, XAMHUCCKUH 3JIEMEHT, ITPOCTOE
BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OTHOPO/IHASL U HEOJHOPO/IHAS ), BAIEHTHOCTh, OTHOCUTENIbHAS
aTOMHas ¥ MOJIEKYJISpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JIs
XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCHI, KHCIIOTa, OCHOBaHUE, COTIb,
ANEKTPOOTPHUIATETILHOCTh, CTETIEHb OKUCIICHUS, XUMHUECKasl peakIus, KiaccuuKaIus peakiuuid: peakiuu
COCJIMHEHMS, PEAKITUH PA3JIOKEHUS, PEAKIIMU 3aMEIIICHUsI, pEaKIIMH 00OMEeHa, IK30- U SHIOTEPMUUYECKHE
peaxiuu; TermnoBoi ekt peakuuu; SApo aToMa, SIEKTPOHHBIN CII0oM aToOMa, aTOMHasi OpOUTallb, paguyc
aToMa, XUMUYECKasl CBSI3b, MOJISIPHAs M HETOJIIpHAsi KOBAaJIEHTHAs CBsI3b, MIOHHAS CBSA3b, MOH, KATHOH, aHWOH,
pacTBoOp, MaccoBasi A0S BellecTBa (MPOIEHTHAsS KOHIIEHTPAIIKs) B pacTBOPE;

2) unmoCcmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHHN (CM. I1. 1) ¥ IPUMEHSTH 3TH MOHITHS
IIPU OMHMCAHUM BEIIECTB U X MPEBPAIICHUM;

3) ucnonvzosams XMMUIECKYIO CHMBOJIMKY JIJISl COCTaBACHHS (DOPMYJI BEIIECTB U YPABHEHUH XUMHUYECKUX
peakuuii;

4) onpedensims BaIlEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUAX; CTCIIEHb OKHCICHHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; IPUHAIICKHOCTD BEUIECTB K OMPEACIEHHOMY KJIaCCy COSAMHEHUN 110
dhopmynam; BUJI XUMHUYECKOHN CBS3M (KOBaJICHTHAS M MOHHAS) B HEOPTAHMYECKUX COCTUHEHUSX;

5) packpwisams cmuica Tlepuoauueckoro 3akoHa [1. V. MenesneeBa: 1eMOHCTPUPOBATh TOHUMAHKE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKHUX AJIEMEHTOB OT MX MOJIoKeHus B [lepuoanyeckoii
CUCTEME; 3aKOHOB COXPaHEHUsI MaCcChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOTaJpo; OMMCHIBATh U XapakTepru3oBaTh TabauuHyto popmy Ileprnonnueckoil cucteMsl
XUMHYECKUX DJIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas moArpymnmna (A-rpymma)» u «nobouyHas moarpymmna (b-
TPYIITa)», Majble U OOJBIINE MEPHUOIBI; COOTHOCUTH 0003HAYECHH S, KOTOPHIEC UMEIOTCS B TAOIHIIE
«ITepuoamyeckas cucrema xumuueckux 35emMeHToB J1. 1. MeneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHS aTOMOB XUMHUYECKHUX IJIEMEHTOB (COCTaB | 3aps[ sSApa, 00IIee YHCIIO AIEKTPOHOB U
pacrpeiesieHde UX 10 JEKTPOHHBIM CIIOSIM);



6) rraccupuyuposams XUMUYECKUE SJICMEHTBI; HECOPTaHMUECKUE BEIIECTBA; XMMUYCCKHE PEAKIIUH (T10
YUCITY ¥ COCTABY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY YD PeKTy);

7) xapaxmepuzosams (Onucvléams) OOLIHE XUMHUYCCKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJITBEPK/1asi ONMCAHKUE TIPUMEPAMH MOJICKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XHMUYCCKHUX PEaKITHii;

8) npoenoszuposams cBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOKHOCTH
MPOTCKAHHUS XUMUYECKHUX MPEBPAIICHUI B Pa3INYHBIX YCIOBUSX;

9) ebiuuCHsIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MACChl BEIIECTB; MACCOBYIO JIOJTHO
XMUMHYECKOTO 3JIEMEHTA 110 (JOPMYJIe COSAMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; TPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XUMHUYECKON PEaKLINK;

10) npumensims OCHOBHbBIE OTIEPAIIUH MBICIIUTEIBHOM JEATEILHOCTH — aHAJIU3 M CHHTE3, CPaBHCHUE,
00001IeHIEe, CUCTEMATH3AIINIO, KIacCH(DHUKAITUIO, BRISIBIICHUE PUIMHHO-CIICJICTBEHHBIX CBSI3eH — /ISt
M3YUYCHHS CBOIMCTB BEIIECTB M XUMHUECKUX PEAKIINi; €CTECTBEHHO-HAYUYHBIC METO/IbI TO3HAHUS —
HaOII0IeHNe, M3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIN );

11) crnedosams npaBUIaM MOJIb30BAHUS XUMUYECKOM MOCYI0H 1 1a00paTOpHBIM 000PY/I0BAHUEM, & TAKKE
npaBuIaM OOpaICHHS C BEIECTBAMU B COOTBETCTBHH C MHCTPYKIIUSMHU I10 BBITIOJHEHHUIO JIA00OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOA U KUCIOPOAa),
MIPUTOTOBIICHUIO PACTBOPOB C OMPEICIEHHON MAaCCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA; IUTAHUPOBATh U
MIPOBOJNTH XUMUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIEIOYCH U KHCIIOT C TIOMOIIBIO
WHIUKATOPOB (JakMyc, ¢heHnondraaert, METUIOPAHK U JIp.).



