MYHMUIUATIAJIBHOE KA3EHHOE OBIIIEOBPA30OBATEJIBHOE YUPEX/IEHWE
«Benmxanckas cpeHsis 001eodpazoBarteibHas LIKOIa»
[TaHKpYIITHXHHCKOTO paioHa AJITaiCcKOro Kpas

«COT'JIACOBAHO» «[IPUHSATO» «YTBEPXKJIAIO»

Ha 3acenanuu [IIMO yuureneii [(3am. qupexropa no BP MKOVY [Jlupektop

(hH3MKO-MATEMATHYECKOTO unxna<§en JKaHCKas COII» MKOY «BenukaHcKasi COLI»

ITporokon Ne 1 ‘1¢*/~ /Huxnsepa H.B./ /// ' N

ot «27» Asrycra 2024r. [Tpbrokon Ne 1 7'2 /IlepOunnna B.B./
<], /Pszanosa H.B./ oT «28» ABrycra 2024r. TTpukas Ne 200 :

q ot «30» Arycra 2024r.

TOUKA \"POCTA

[MPOT'PAMMA

BHEYPOYHOH JAeATeJIbHOCTH
(ecTecTBEHHO-HAYYHOE HANIPABJICHHE)
«XHMHS»

8 knace

(¢ uenoan3oBanuem obopyaoanust «Touka Pocrar)

CocraBurenb: Kupbabuna A.Jl.
yuutensb Gusuku 1 uHpopmatuku u MKT

c.Beamkanka 2024



HOACHUTEJIBHAASAIINCKA

PabouasimporpaMMano XuMHHIII00yJaroIuXcs: 8K1accoBcocTaBlIeHaHa0CHOBE T peboBaHUIK pe3yabTaTaM

OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbl OCHOBHOT'O 00111€r0 00pa3oBaHus,
peacTaBIeHHBIXBDE1epaIbHOMIOCY JAPCTBEHHOMOOPa30BaTEIbHOMCTAHJAPTEOCHOBHOTOOOILIETO
00pa3oBaHus,CydETOMpPACIIPEICIEHHBIXIIO KIIACCAMIIPOBEPSAEMBIXTPEOOBAHNHKPE3YIIbTATAMOCBOCHUS
OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl OCHOBHOTO 00IIIEro 0Opa30BaHMs U SJIEMEHTOB COJICPIKaHM,
MPEJCTABICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE MO XMUMHUH, a Takke HaocHOBelIprMepHOil mporpamMmbl
BOCIIUTAHUSA00YyJAOIMXCSITTPHUITIONyIEHUHOCHOBHOT 0001IIET000pa30BaHUAUCYIETOM
KonuenuuunpenoaasanusyaeoHoronpeamera«XumMus»BoOpasoBaTenbHbIXopranu3anusxPoccuiickoit
denepanun, peaau3yoLINX OCHOBHbBIE 001Ie00pa3zoBaTeabHble Iporpammsl (yTB. Pemennem Komnerun
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

(C2023-2024yuebHororoganabazeMKOY «BenmkaHnckasconm»HauMHAETCBOE(QYHKIIMOHUPOBAHHE LIEHTP
«ToukaPocra». Habazenentpa«ToukapocrayobecrnieunBaercsapeann3annsoopa3oBaTeIbHbIXIIPOrpaMM
€CTECTBEHHOHAYyYHOU U TEXHOJIOTMYECKOI HAIIpaBIEHHOCTEH,pa3pab0TaHHbIX B COOTBETCTBUU C
TpeOOoBaHUAMU3AKOHOAATEIbCTBaBCEepeoOpazoBaHussncydyeToMpekoMeHaannidenepanbHOroonepaTopa
y4eOHOTO npeaMeTa «XUMUS».

O6pazoBarenapHasIPOr paMMano3BoJIIETUHTET PUPOBATHPEATN3YEMbIE3IECHIIOIXOAbI, CTPYKTYPYH
coJiep’KaHUEeNPHOPraHn3alnno0yueHUAXUMHUHB 8 -9KI1accax, BBICTPOCHHOMHA0a3e1:000T0 U3JJ0CTYIHBIX Y4eOHO
—meToandeckux komiiekcos (YMK). [ls noBeimeHust 3peKTUBHOCTH €CTECTBEHHOHAYYHOTO
o0pa3oBaHUSHAYPOKAXXUMHUHUOYIETUCTIONb30BaHaMaTEPHUaIbHO —TeXHUYECKas0a3aleHTpa,KoTopas sSBisieTcs
MHHOBAIIMOHHOMH BBICOKOTEXHOJIOTUYHOM.

OBIIAAXAPAKTEPUCTHKAYYEBHOI' OIIPEIMETA «XUMMWS»

Bxiag yaeOHOoTonmpeaMeTa« X uMHUsI»BI0CTHKECHUEIEICHOCHOBHOT00011IeT000pa30BaHsI00yCIIOBIICH
BOMHOTOM3HAYCHHEMXHUMHYCCKOMHAYKH BIIO3HAHUM3AaKOHOB IPHUPOJIbI, B PAa3BUTHUIIPOU3BOAMTEIBHBIX CHII

oOmiecTBa U CO3JJaHUH HOBOM 0a3bl MaTepHAIbHOM KYJIbTYPHI.

XUMUS KaK 3JI€MEHT CHCTEMBI €CTECTBEHHBIX HayK paciipoCTpaHujia CBOE BJIIMSAHUE Ha BCe 00J1acTH
YCIIOBCUCCKOro CymeCTBOBaHuA, 3aajia HOBOC BUACHUEC MHUpa, CTajla HCOTHEMIIEMBIM KOMIIOHCHTOM MHpOBOﬁ
KYJbTYPBbI, HCO6XO,I[I/IMBIM YCIIOBHUEM KHU3HHU O6I.HCCTB3: 3HaHHUEC XUMUU CITYKUT OCHOBOM JJIA
(1)OpMI/IpOBaHI/IHMI/Ip0B033peHI/I${‘leHOBeKa,CFO HpeﬂCTaBHeHHﬁOMaTCpI/IaJIBHOMCI[I/IHCTBeMI/Ipa;Ba)KHy'IO PpOJib
UrparoT (I)OpMI/IpyeMBIe XUMHEH NpeaACTaBJICHUA O B3aAUMOIIPCBPAIICHUAX QHCPIUH U 00 9BOJIFOIIMH BCIICCTB B
npupoac; COBpEMCHHAA XUMUS HAIIpABJICHA HA PCINCHUC rI00aIbHBIX npo6neM YCTOﬁqHBOFO

paSBI/ITI/ISI‘ICJ'IOBquCTBa—CLIpLeBOﬁ,SHGPFCTI/I‘ICCKOﬁ,HI/IH_IeBOﬁHBKOHOFquCKOﬁ6€30HaCHOCTI/I,HpO6J'IeM
3APaBOOXpPAaHCHUS.

B YCJIOBHUAX BO3PACTAOMICTO 3HAYCHUS XUMUH B ) KU3HU 06H_ICCTB8. CYHICCTBECHHO IMMOBBICHUJIACH POJIb
XI/IMI/I‘-ICCKOFOO6pa3OBaHI/I}I. BHJ'IaHCCOI_II/IaJ'II/ISaI_[I/II/IOHOHBJ'ISICTCHO,[[HI/IMI/I?»YCJ'IOBHﬁq)OpMHpOBaHHH HWHTCIJICKTA
JIMYHOCTU U TaPMOHHUYHOT'O ec pa3BUTHA.

COBpeMeHHOMy YCJIOBCKY XUMHWYCCKUC 3HAHUA H6‘06XOZ[I/IMLI HJIA HpI/IO6peTeHI/I$I O6H_IeKy.]'IBTypHOFO
YPOBHA,ITO3BOJIAIOIICTOYBEPCHHO prz[I/ITLCHBCOI_[I/IYMGI/IOTBCTCTBeHHOY‘IaCTBOBaTBBMHOFOO6p83HOI>'I KHN3HH
O6IJ_ICCTB8., JJI1 OCO3HAHUA BA)KHOCTU Pa3yMHOI'0 OTHOIICHUA K CBOEMY 3I0POBbBIO U 3IOPOBLIO IPYI'UX,
KOpr)KaIOIJ_ICI\/'I HpHpOI[HOﬁ cpeac, IJrpaMmOTHOr0 NOBCACHUAIIPUN CIIOJIb30BAHUNPA3JIMYHBIX MATCPHUAJIOB U
XHMHUYECKHX BEIISCTB B IIOBCEOHEBHON KM3HU.

Xumuueckoe 00pa3oBaHrEe B OCHOBHOM ITKOJIE SIBISIETCSI 0A30BBIM 10 OTHOIICHHUIO K CHUCTEME OO0IIIero
XUMHYECKOT000pa3zoBanus.[103TOMyHAaCOOTBETCTBYIONIEMEMYYPOBHEOHOPEATH3YETIIPUCYIITUEOOIIEMY
XUMHYECKOMYO0OPa30BaHUIOKITIOUEBHICIIEHHOCTH, KOTOPBICOTPAKAIOTTOCYJAPCTBEHHBIC,0011[ECTBEHHBIC U



WHIUBUAYIBHBIETOTPEOHOCTH. DTUMOIPEIEISIETCACYIIIHOCTROOIeHCTpaTernuoOydeHus, BOCIIUTAHUSU
pa3BHUTHS 00YUAIONIUXCS CPEICTBAMHU YUEOHOTO MpeaMeTa « XUMUSD».

Nzyuennenpenmera: 1 )crioco0CTByeTpeaIn3aMMBO3MOKHOCTEH IIIICAMOPA3BUTU N (POPMHUPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 0011eH 1 (PYHKIIMOHAIBHON IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBIIUIEHUS] © TBOPYECKUX CITIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON y4eOHOM Nesi TeNbHOCTH,
HKCTIEPUMEHTAIBHBIX M HCCIIEIOBATEIILCKAX YMEHUN, HEOOXOAMMBIX KaK B TIOBCEAHEBHOM KU3HH, TaK U B
npo(hecCHOHATBFHON IATENFHOCTH; 3) 3HAKOMUT CO CIEIM(PHUKON HAyIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI

HECJIOCTHOI'O B3IJIAAa HAa €AUHCTBO IMPUPOAbI U UCJIOBCKA, ABJIAACTCA OTBCTCTBCHHBIM



3TanoMB(OPMHPOBAHUUECTECTBEHHO -HAYYHOUTPAaMOTHOCTUIIOJPOCTKOB;4)CcrIocOOCTBYET
(OopMUPOBAHUIOLIEHHOCTHOT OO THOIIICHUSIKECTECTBEHHO-HAYYHBIM3HAHUSIM, KIIPUPOIE, KUETIOBEKY, BHOCUT
CBOH BKJIa/l B 9KOJIOTUUECKOE 00pa30BaHUE IIKOJbHUKOB.

Ha3Banubie HanpaBiieHUs B 00y4eHHH XUMUHU 00EeCTIeYMBAIOTCS CIEUU(UKOI colepyKaHMs TpeaIMeTa,
KOTOPBIMABIIIETCATIE IarOT MYECKUA A T POBAHHBIMOTPXKCHEM0a30 BOMHAYKMXUMIUHHAOTIPEACTIEHHOM JTare eé
pa3BUTHSL.

KypcxumMnnocHOBHOMILIKOIBIOPUEHTUPOBAHHAOCBOEHUE00yIaIOIIIMMHUCSIOCHOBHEOPIaHUYECKON XUMUHU U
HEKOTOPBIX TOHATHIA U CBEIEHHH 00 OTAETHHBIX 00BEKTaX OPraHMYECKOW XUMUH.

Crpykrypa coaepkanus mpeaMera copMUpPOBaHa HA OCHOBE CHCTEMHOTO ITOAX0/1a K €ro N3y4eHHUIO.
COZIep)KaHI/ICCKJIaIII)IBaeTC$[I/13CI/ICTeMI)IHOHSITI/If/'IOXI/IMI/I‘-IeCKOMBJIGMeHTeI/IBGHICCTBCI/ICI/ICTGMI)IHOHHTI/Iﬁ 0
XUMHUYECKOHM peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbl IO MPUHIIMITY ITOCIEI0BATEILHOTO

pa3BHTHﬂ3HaHHﬁ HaOCHOB€T€0peTI/I‘IGCKI/IXHpeI[CTaBJ'ICHI/Iﬁ paSHOFprOBHﬂIaTOMHO-MOJ'IeKYJ'ISIpHOFO yqum{
KaK OCHOBBI BCEro €CTECTBO3HaHUs, ypoBHs [lepnoandeckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO
3aKOHa XUMHU, y‘-ICHI/ISI (0] CTpOGHI/II/I aToMa u XI/IMI/I‘-ICCKOI\/'I CBs3H, HpGI[CTaBJ'IeHI/Iﬁ 06
ANEKTPOJIUTUYECKONUTMCCOIIMAIMUBENIECTB B pacTBOpax. TeopeTnueckne 3HaHUAPACCMaTPUBAIOTCSIHA
OCHOBe3MHI/IpI/I‘—IeCKI/IHOHy‘ICHHLIXI/IOCMI)IC.]'IGHHI)IX(l)aKTOB,paSBI/IBaIOTCZHOCJ'IGJIOB&TCJ'H)HOOTOI[HOFO ypOBH?I
K IpYrOMY, BBITIOJIHSASA (PYHKIIMH OOBSICHEHHS U TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHUS U BO3MOKHOCTEN
HpaKTI/I'-IeCKOFO HpI/IMeHeHI/IH nu nonyqum[ 1/13yqaeMHx BCIICCTB.

Takast opranu3zaius coaepx aHusi Kypca crnoco0CTBYET MPeICTaBICHUI0 XUMUYECKOM COCTaBIIAIOIIEN
Hay4YHOU KapTHUHBI MHUpa B JIOTHKE €€ CUCTEMHOMN Npupoibl. Tem cambIiM oOecrieunBaeTcsi BO3MOKHOCTb
dbopMupoBaHus y 00y4aromuxcsi IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METO/IaM MO3HAHUS B
Hayke.BakHO TakXKe3aMeTUTh,4TOOCBOEHHECOIePKAHUSIKYPCAPOUCXOAUTCIIPUBICUEHUEM3HAHUNN3 paHee
M3YyYECHHBIX KypcoB: «OKkpyxaromuii Mupy», «buonorus. 5—7 kiacce» u «Pu3mnka. 7 Kiiacey.

HOEJJUU3YYEHUAYYEBHOI'OITPEIMETA « XUMMUWSD»

KnanpasienutonepBocTeeHHOH3HAYMMOCTUIIPUPEANIN3alIMMO0pa30BaTeIbHBIX(PYHKIIUH IPEIMETa
«XUMHUSIHTPATUITIOHHOOTHOCATHOPMUPOBAHNE3HAHUHOCHOBXMMHUYECKOMHAYKHKAK00IacT!
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOM JeSITEIbHOCTH YEJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJI0KEHHM, JOCTYIMHBIX 0000IIeHHI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUN O HayYHBIX METOJIaX N3YUYECHHUS BEIIECTB U
XMUMHUYECKUX PeaKlUi, a TaKkke B (GOPMUPOBAHUM U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIXCIIJIAHUPOBAHUEM, HAOTI0ICHUEMHUIIPOBEICHUEMXUMUYECKOTOIKCIIEPUMEHTA,C OO0 ICHHEM
MpaBUJI 0€30MaCHOTO OOpAIlEHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

HapsnycatuMmuenuusydeHusnpe iMeTaBIporpaMMeyTOYHEHbIMCKOPPEKTUPOBAHBICYYETOMHOBBIX IPUOPUTETOB B
crcTeMe 0CHOBHOTO obuiero oopazoBanus. CeroHs B 00pa3oBaHUM 0COO0 3HAUNMON MPU3HAETCS
HaNpaBJICHHOCTh O0YYEHUs Ha pa3BUTHE U CAaMOPA3BUTHE JIMYHOCTH, (popMUpoBaHHE €&

MHTEJUIEKTanoOIenKyabTypbl. OOyueHre yMEHUIOYUYUThCAUIIPOI0KATECBOE0OPAa30BaHUE CAMOCTOATENIBHO
CTaHOBUTCS OJTHOW U3 BakKHEHIINX (QyHKUIUH ydeOHBIX PEIMETOB.

BeBszucaTuMnpun3ydeHud MpeiMeTaBOCHOBHONIIIKOIEAOMUHUPYIOIIee3HAaUeHUETTPHOOpETUTaKUeE 1IeNH, KaK:
(hOpMHUPOBAHUEUHTEIIEKTYaTbHOPA3BUTOUITMYHOCTH, TOTOBOMKCAMOOOPa30BaHUIO, COTPYAHHYECTRY,
CaMOCTOSITENILBHOMYIIPUHSIITHIO PEIICHHUH, CIOCOOHON alanTHUPOBAaThCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM
JKU3HH;
HaIMpPaBJIEHHOCTHOOYUCHUSIHACHCTEMATHIECKOCTIPHOOIIICHUE YUAITXCAKCAMOCTOSATENLHOM



MO3HABATEIHbHONUICSITEILHOCTH, HAYTHHIMMETO AAMITO3HAH UL, (DOPMUPYIOLITUMMOTHBAIIHIONPA3BUTHE
CIIOCOOHOCTEH K XMMUU;
obecrnieueHre yCIoBHi, CIOCOOCTBYIONIUX MPHOOPETEHUIO0 00YJAIOIIMMUCS OTIBITa Pa3HOOOpa3HOM
JEATeTbHOCTH,T03HAHUMCAMOTIO3HAH U, KITFOUEBBIXHABBIKOB(KIIFOUEBBIXKOMITETCHIIUH ), IMEIOIIIUX
YHHUBEPCAJIbHOE 3HAYEHUE JUIS Pa3IMYHbIX BUAOB JEATEILHOCTH;
(bopMUpPOBaHNEYMEHUHOOBIACHATH HOIICHUBAThSIBICHUSOKPYKAIOIIETOMUPAHA0CHOBAaHUU3HAHUIH OTIBITA,
MOJIYYEHHBIX TIPY U3YUYCHUU XUMHH,
¢dbopmupoBanre y 00yJaronxcsi T'yMaHUCTHYECKUX OTHOIIECHHH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HAHU N IIBBIPA0O TKUIKOJIOTHYECKUIIENIECO00Pa3HOTONIOBEICHUSBOBITYUTPYI0BOMICATEILHOCTUB LIETSIX
COXpPAaHEHUS CBOETO 3JI0POBbS M OKPYKAKOUIEH PUPOJHON CPEIbL;
pa3BUTHE MOTHUBAIIUH K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHMSIO0I11€YEII0BEYECKUXIIEHHOCTEW,FOTOBHOCTUKOCO3HAHHOMYBBIOOPYIIPO(UIIsl MHAIIPaBIEHHOCTH
JanbHENero o0y4eHus.



COJAEP KAHUEYYEBHOI'OIIPEIMETA

IlepBoHavaIbLHbIEXUMUYECKHETIOHITHS

[Ipenmer xumuu. Posie xuMuu B )KU3HU delioBeka. Tena u BemecTtsa. PU3nyeckue CBOWCTBA BEIIECTB.
ArperatHoecocTostHueBelecTB. I IoHATHEO MEeTOIaXIO3HAHUSAB XUMUHU. XUMUSIBCHCTEMEHayK. UnCThIe BelmecTBa U
cmecu. CriocoObl pa3ienieHus: cMecei.

ATOMBIMMOJIEKYJIBL. X UMUYECKHEIeMEeHThI. CHMBOJIBIXUMHUECKUXIeMEHTOB. [ IpoCThIeHCII0KHBIE BENIECTBA.
ATOMHO-MOJNEKYIISIPHOE YYEHHE.

Xumunueckasihpopmyna. BareHTHOCTPATOMOBXUMUYECKUXIIEMEHTOB. 3aKOHIIOCTOSIHCTBACOCTABA BEIIECTB.
OTtHocurenbHast aroMHast Macca. OTHOCUTENbHAsI MOJIEKYJIIpHas Macca. MaccoBas 40151 XMMUYECKOTO
2JIEMEHTA B COEIMHEHUMU.

Ou3MUECKUENXIMHYECKUESIBIICHIUS. XUMUYeCKas peaknsaneenpu3Haki. 3aKOHCOXPAHEHUSIMACChHI BEIIECTB.
Xumnueckue ypaBHeHHs. Kiaccudukaus XUMIUECKIX peakiiuil (COeTMHEHNs, pa3IoKeHus, 3aMEIeHus,
obmeHa).

XUMHYECKUHIKCIIEPUMEHT:3HAKOMCTBOCXUMUUYECKOUTIOCY IO, CITpaBUIaMUupaboThIBIa00paTOpUUY IpUéMamMu
oOpareHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM; U3YUCHHUE U ONMCAaHUE (PU3NIECKUX CBONCTB

00pa3110BHEOPraHUYECKUXBEILECTB;HA00IeHuePU3NUeCKUX(IIJIaBIeHUEBOCKA, TASHUEIb/1a,pACTUPaHKE
caxapa B CTYIIKe, KHIIEHUE ¥ KOH/ICHCAIIUS BOJIBI) M XUMHYECKHUX (TOPEHHUE CBEYH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aMOJIEMCTBHE MeJla C KHCIIOTOM) sIBIIEHUH, HAOII0IEHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XMUMHMUYECKUX peakluii (pas3yiokeHne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxenueruapokcuaamenu(I)mpunarpesannm,B3anmMo ieiicTeuekenesacpactsopomcoaumenu(ll));
M3y4deHue croco0oB pasieieHusl cMecel (C IMoMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHITIAPUBAHUE,
TUCTUIUTSIIMS, XpoMaTorpadusi), IpoBeIeHHE OUUCTKY MTOBAPEHHOM COJIM; HAOMIOIEHUE U ONTUCAHKE
PE3yNbTaTOB MPOBEACHUSONBITA, MILTIOCTPUPYIOLIEr03aKOHCOXPAaHEHUSIMACCHI;CO3JaHUEMOIeIIeN MOJIEKYJT
(ITapocCTepIKHEBBIX).

BaxHelimuenpeacTraBuTeJJMHEOPraHuYeCKUXBeIeCTB

Bosagyx — cmech razos. Cocra Bo3ayxa. Kucinopoa — aneMeHT u npocroe Beuectso. Haxoxaenue kuciaopoaa
B IIpupoe, pu3nuecKkrue u XuMmudeckue cBorcta (peakuuu ropenus). Oxcuapl. [lpuMenenue kucioposa.
CriocoOBINoTy4eHUAKHCIOPOJaBIadopaToOpuuupoMbiiieHHOCTH. KpyroBopoTkuciopoaas npupoae. O30 —
AIJIOTPOTHAS MOAU(PUKAINS KUCIOPOIa.

TemnoBoirpdexTxumuyeckopeakiny, TE PMOXUMUYECKUEYPABHEHHUSI, SK30-1 SHI0TEPMUYECKHIE
peakiuu. TommBo: yroapuMeTan. 3arpsi3HeHueBo3AyXa, YCUIeHHenapHuKoBOroshdekra, pa3pylieHme
030HOBOTO CJIOSI.

Bonopon—-anementunpocroesemiectBo. HaxoxaeHrneBo 10poAaBnpupoae, Pu3sniecKHenXuMUIeCKHE CBOWCTBA,
MIPUMEHEHHE, CIOCOObI MmoTydeHus. KucioTsl u comnu.

KonunuectBoBemectsa. Moinb. MonsipHasimacca. 3akoHABOraipo. MonsspHbIii00bEMra3oB. PacuéTeino XxumMmudeckum
YpaBHEHUSIM.

dusnyeckuecBorcTBaBoibl. Bogakakpactsopurens. PactBopbl. HacklieHHbIEN HEHACBILLICHHBIE
pactBopbl. PacTBOpuMOCTEBENIECTBBBO1e. MaccOBas 10IsBEILIECTBABPACTBOPE. XUMUYECKUECBOKWCTBA BOIBI.
OcHoBanus. Ponps pacTBOpOB B IPUPO/JIE U B )KU3HU YelloBeka. KpyroBopoT BoAbI B IPUPO/IE.
3arpsA3HEeHUENPUPOIHBIXBOI. OXpaHanOYUCTKAIPUPOIHBIX BO/L.

Knaccudukarus Heoprannueckux coeaunennid. Oxcuapl. Kimaccudukanust OkCuIoB: coiaeoopasyromnue
(0cHOBHBIE,KUCTIOTHBIE, aM(OTepHBIE )uHECOIe00pa3yomre. HoMeHK1aTypaoKCuA0B(MEX IyHApOAHASIA
TpuBUaNbHasH). Du3nueckue U XUMHYECKHE CBOMCTBA OKCUAOB. [losyueHne OKCHIOB.

OcnoBanust. KiaccuukanusocHoBaHui: ETOYMHHEPACTBOpUMbIeOCHOBaHMs. HOMEHKIaTypa 0CHOBaHUH
(MexyHapoHas ¥ TpuBUaIbHasH ). OU3NYECKUE U XUMUUYECKHE CBOMCTBA OCHOBAHHIA.



[TosmmyueHnEOCHOBAHUN.

Kucnotel. Kimaccudukanus kucnor. HomeHknarypa Kuciaot (MeXIyHapoIHAs U TPUBUATIBHAS).
Ou3nyecKuenXxuMuIeckuecBocTBakucioT. PsaakrusHoctumeraiuioBH. H.bekerosa.l losryue Hre Kucior.

Conu.HomenknaTtypacosei(Mex 1yHapogHassu TpuBUaibHas ). DU3MueCKHeMXUMUUECKUECBOMCTBA COJICH.
ITonydyenue coiien.

I'eneTnyeckascBA3bMEXKTYKIIACCAMUHEOPraHUUECKUXCOEIMHEHU .

XUMHUYECKUH IKCIIEPUMEHT: KaYeCTBEHHOE OIPEIEICHUE COAECPKAHUSI KUCIOPOa B BO3IyX€; IO yUYECHHUE,
coOupaHue, paclio3HABAHUE M N3YYCHHE CBOMCTB KUCIIOPO/1a; HAOIIOJCHUE B3aUMO ICHCTBHS BEIIECTB C
KHCJIOPOJOM H YCIOBHS BO3HUKHOBEHUS M MPEKpaIeHus ropeHus (ToXkapa); 03HaKOMJIEHHE ¢ 00pa3imaMu
OKCHJIOB U OIIMCaHKE UX CBOWCTB; MOJIydeHHE, COOMpaHKe, pacliO3HaBaHUE M U3ydeHHE CBOICTB BOIOpPOIA
(ropenue);B3anmoiericTBHEBO10po1a cokcunommenn(1l) (Bo3MokHO UCTIOIB30BAaHUEBUIEOMATEPUATIOB);
Ha0II0ACHNE00Pa3I0BBEIIECTBKOINYECTBOM | MOJIB; UICCIIEI0BAHNE0COOEHHOCTEMPACTBOPEHHUSBEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO; TPUTOTOBJIIEHUE PACTBOPOB C OMPEIETEHHON MAaCCOBOM JI0JIEH

PacTBOPEHHOTO BEIIECTBA; B3aMMOAEHCTBHE BOIbI C METaNIaMU (HATPUEM U KaJIbIIMEM) (BO3ZMOXKHO

M CI0JIb30BAHNEBUICOMATEPHAIIOB );0IIPEIETIEHUEPACTBOPOBKUCIOTHUIIIENIOUENHC TOMOIIBIOMHINKATOPOB;
HCCleI0OBaHUE 00pa3lioB HEOPraHUYECKUX BELIECTB PA3IIMYHBIX KIacCOB; HAOI0IeHNE U3MEHEHHUS OKPaCcKU
MHJMKAaTOPOB B pacTBOPAx KUCIOT U Iesloueit; n3yuenue B3aumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINM HEUTPAIU3allNH; I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO METaJUIa IPYT'MM U3 pacTBOPA COJIM; PEIIEHHE SKCIIEPUMEHTAIBHBIX 33434 110 TeMe
«BaxxHENIIMEKIaCChIHEOPraHMYECKUXCOETUHECHUID.

IHepuoanueckniizakouullepuoanyeckasicucremaxumuueckuxdjiementop/l.M.Menaesneesa. Ctpoenue
aTOMOB. XMMHYeCKasA CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBbie MOMBITKY KJIACCU(PUKAIUU XUMUYECKUX AIEMEHTOB. [[oHATHE O TPYIax CXOJHBIX AIEMEHTOB
(11eTI0YHBICUIIIEIOYHO3EMETbHBIEMETAIIJIbI, FaJIOT€Hbl, KHEPTHBIETa3bl ). DJIEMEHThL, KOTOPBIE 00pa3yroT
amoTepHbIe OKCUIbI U THIPOKCUIBI.

[Tepuonnueckuiizakos.l lepuoanueckascucreMaxumuyeckuxanemenToB/l. 1. Menaeneena.
KopotkonepuoanasuanuaHonepuogHasidopmeil lepronnyeckoiicucteMmpixumuueckuxanementos/l. U.
Menpeneesa. [lepronbl u rpynmbl. @U3NYECKUil CMBICH HOPSAIKOBOIO HOMEPA, HOMEPOB MEpUoJa U
TPYIIBI 3JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTombl. DnekTponsl. CTpoeHue 3JIeKTPOHHBIX 000JI0UeK
aToMoBnepBbIx20xumuyeckuxnemenTosl lepuoauueckoricucreMsl [{. 1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA M0 ero noJjioxenuto B [lepuoguueckon cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUXCBOMCTBIIOrpynnaMmunepuroiaMm.3Hauennel leproanueckoro3akonaullepuoanueckoi cucteMsl
XUMHUYECKUX 3JIEMEHTOB JUUISl Pa3BUTHS HAYKU U npakTuku. Jl. 1. MenneneeB — y4€Hblil U

IpaKJaHHH.

XumnueckasicBsa3b. KoBaneHTHas (OIS pHASIMHETIONSAPHAS ) CBA3b. DNEKTPOOTPUIIATETFHOCTh XMMHUECKUX
aneMeHTOB. MloHHas CBA3b.

CrenenbokucieHus. OKUCIUTETbHO-BOCCTAHOBUTENIbHbIEpEaKIINU. [ [po11ecChIOKMCIEHUSI BOCCTAHOBIICHHUS.
OKHCIUTENN U BOCCTAHOBUTEINH.

XUMHUUYECKUH IKCTIEPUMEHT: U3ydeHHe 00pa3IOB BEUIECTB METAIJIOB U HEMETAIOB; B3aUMOICCTBHE
TUAPOKCHIALMHKACPACTBOPAMUKHUCIOTHILETIOUEH ;TIPOBEACHUEOTIBITOB, UIUTFOCTPUP YOI XITIPUMEPHI
OKHUCJIUTETHLHO-BOCCTAHOBUTENBHBIX PEAKIINI (TOPEHHE, PEAKIIUU PA3NIOKEHUs, COSTMHCHNUS).

MexnpeaMeTHbIeCBA3H
PeanuzanusaMexnpeMeTHBIXCBI3EHITPUN3YIEHUMXUMUUBEKIIACCEOCYLIECTBISETCUEPES



MCIO0JIb30BaHNEKAKOOIIMXECTECTBEHHO -HAY YHBIXTIOHSI TU I, TAKUTIOHSI THIA, SIBIISTFOLITUX CSICU CTEMHBIMH LTSI
OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.
OOmue ecTecTBeHHO-HAYYHbBIE TIOHATHS: HAyIHBIA (DaKT, THUMOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CHUHTE3,
KJIaCCU(UKAIUS, IEPUO JMTIHOCTh, HA0IIO IEHUE,IKCTIEPUMEHT, MO JISTMPOBAHUE, U3MEPEHUE,MO/IEITb,
SIBJICHHE.
dusnKa:MaTepus,aToM,3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU I, 130 TOTIbI, PaJIMOAKTUBHOCTh, MOJIEKYJIa,
ANEKTPUUECKUH 3apsifl, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3NUYECKUE BETUUUHBI,
€AMHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/1b1, COJIHIIE.
buonorus:horocunTes, Aprxanue, onocdepa.
I'eorpadus:atmocdepa,ruapocdepa, MUHEPATBI, TOPHBICTIOPO /B, TOJIC3HBICUCKOTIACMbBIE, TOTIITBO, BOIHBIC

pecypcehl.



INNIAHUPYEMBIEOBPA3OBATEJIbHBIEPE3YJ/IbTATBI

N3yueHnexuMunB8KIacceHanpaBiIeHOHA 0 CTHKEHUE0 0y O IUMHUCSITNIHOCTHBIX, METAIPEAMETHBIX U
MPEMETHBIX Pe3yIbTaTOB OCBOCHHUS yIEOHOTO MPEMETA.

JIMYHOCTHBIEPE3YJIbTATbBI

JIM4HOCTHBIEPE3YIIFTATHIOCBOCHHSIIPOTPAMMBIOCHOBHOT000IIEr000pa30BaHus JIOCTUTAFOTCABXOJIE
00y4eHUAXMMUNBEMHCTBEY4eOHOMMBOCIUTATEIbHOMIEATETHHOCTHOPTraHU3aIMMBCOOTBETCTBHUC
TPaJIULIMOHHBIMUPOCCUCKUMHUCOLIMOKYJIbTYPHBIMUUYXOBHO -HPABCTBEHHBIMUIIEHHO CTAMU, TPUHSATHIMH
BOOIIECTBEIIPABUIIAMA WHOPMAMHUIIOBEICHUSAUCIIOCOOCTBYIOT TpOIEccaM CaMOTIO3HAHHS,CaMOPa3BUTHS U
colManu3aluu 00yJaronmxcs.
JIMYHOCTHBIEPE3YNbTATHIOTPAKAIOTCPOPMUPOBAHHOCTH,BTOMUHCIIEBYACTH:
ITaTprnoTHYEeCKOrOBOCIIMTAHMA
1)  IIEHHOCTHOTO OTHOUICHHUS KOTEYECTBEHHOMYKYJILTYPHOMY, HCTOPUYECKOMYH HAYYHOMYHACIIC IO,
MMOHMMAaHMsI 3HAUE€HUsI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'O 00IIeCTBa, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEPHONHUH(pOpMaIeHonIepeTI0BhIX 10 CTHKEHUSIXUOTKPBITUIXMUPOBOMHOTEYECTBEHHO XM UM,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa 1 0OIIECTBa;

I'paxmaHckoroBoCcnuTAHUS

2) MMPpEACTABJICHHUA O COUUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBCE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH BOOIIECTBEHHO MOJIE3HOM, yueOHO-HUCCIeI0BATENbCKON, TBOPUECKON U
JPYrUuX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOI COBMECTHOM NESTEIbHOCTH MIPH BBIOJIHEHUT
yueOHBIX,[I03HABATEIbHBIX3a/1a4, BBIIIOJTHEHUUXUMUYECKUXIKCIIEPUMEHTOB,CO3JaHUNydEOHBIXIIPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOILU B MPOLIECCE ITON YUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MTOBEJICHHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIUN HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIKOB;

HeHHOCTHHay‘lHOFOHO3HaHI/Iﬂ

3) MHUPOBO33PCHYCCKUX Hpe,I[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH p€aKknun, COOTBETCTBYIOIINX
COBpeMeHHOMyypOBHIOpaSBI/ITI/IﬂHaYKI/II/ICOCTaBJ'IﬂIOH_[I/IXOCHOBy,Z[J'IfIHOHHM&HHHCYIHHOCTHHaquOﬁ
KapTUHBI MUpa, Hpe,I[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX Pa3BUTUA IIPUPOAbI, BBAUMOCBA3AX
YCJIIOBCKA C HpHpOI{HOfI cpezloﬁ, O POJIM XUMHH B IIO3HAHWUU ITUX SaKOHOMepHOCTeﬁ;

4) HO3HaBaTCJ'IBHI)IXMOTI/IBOB,HaHpaBJ'ICHHBIXHaHOJ'IyLIeHI/IeHOBHX3HaHHﬁHO XI/IMI/II/I,HGO6XOI[I/IMBIXI[J'ISI
00BACHEHHS Ha6J'IIOI[aeMBIX IMponeCcCoOB U HBJ'IeHHfI;

5) HOSH&B&TCJ’IBHOFI, HHq)OpMaHHOHHOﬁ W YUTATEIILCKON KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOHTCHBHOﬁp8.6OTBICY‘I€6HBIMI/ITCKCT3MI/I,CHp&BO‘IHOfIJIHTCp&TypOfI,I[OCTYHHBIMI/ITGXHI/IquKI/IMI/I
cpeacTBaMu I/IH(bOpMaHI/IOHHBIX TeXHOHOFHﬁ;

6) HHTCPECCAa K O6y‘IeHI/IIO U II03HAaHHIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOO613a30BaHI/IIO,HpOeKTHOfIPIPICCJ'IC,Z[OBaTeJ'IBCKOI\/’IIICHTeJIBHOCTI/I,KOCO3HaHHOMYBBI60py
HAITpaBJICHHOCTHU U YPOBH: O6y‘leHI/I${ B ,Z[aJ'ILHefII.HeM;

®opMHUPOBAHUAKYIBTYPbI310POBbS
7)  OCO3HAHWs [IEHHOCTH YKHM3HHU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha
3JI0pOBBIHOOPA3KU3HH,0COZHAHUATIOCIIEICTBUHNHEIPUATHIBPEAHBIXIPUBBIUEK(yOTpeOIeHNs
AJIKOTOJISI, HAPKOTHKOB,KYpEHHsI ), He00X0AMMOCTUCOOIIIOICHUATIPABHIIOE30TACHOCTUIIPHOOpAILEHUHC
XMMUYECKUMU BEIIeCTBAMH B OBITY M peabHON JKU3HU;

TpyaoBorosocnuranus
8) MHTepeCcaKIPaKTHIECKOMYU3Y4SHUIONPOPECCHIA UTPYIapa3InIHOrO POIa, YBAKEHHEKTPYIyH



pe3ynbTaTaMTPyI0BONACATENBHOCTH, BTOMYHUCIIEHA0CHOBETIPUMEHEHUAIIPEIMETHBIX3HAHUUIIO XM U,
OCO3HAHHOTO BbIOOpA MHANMBUIyaIbHOM TPAEKTOPHH MPOJOJIKEHHUS 00pa30BaHUsl ¢ yIETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMUMUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCIIETHOM
po(hecCHOHATEHOU A TETHHOCTUN PA3BUTHUSHE00X0IMMBIXYMEHHI;TOTOBHOCThAIAITHPOBATHCSAB
npoeccuoHanbHOU cpeie;

IKOJIOTHYeCKOTOBOCIINTAHHUSA

9)  9KOJOTMYECKH IeJIeCO00pa3sHOTO OTHOLICHUS K IPHPOIE KaK HCTOYHUKY JKU3HH Ha 3eMiie, OCHOBE e¢
CYLIECTBOBAaHMs, TIOHUMAaHUS LIEHHOCTHU 3JI0pPOBOTO U O€30macHOro o0pasa KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUSIK COOCTBEHHOMY(PHU3NUECKOMYH IICUXUYECKOMY310POBbIO, OCO3HAHUALEHHOCTH COOIIOACHHUS
paBMIIOE30I1aCHOTO MOBEACHUANIPUPAOOTECBELIECTBAMU,ATAKKEBCUTYALIUAX, YT POKAIOIINX3IOPOBBIO U )KU3HU
JTIIOEH

10)  cHOCOOHOCTUIPUMEHSTH3HAHUS,OTYYaeMbICTIPUN3YICHUUXUMHUM, JUTAPEIICHUA3a/1a9,CBA3aHHBIX C
OKpY’Karolllel IPUPOJIHON Cpeioi, MOBBIILIEHUS YPOBHS 3KOJOTHYECKON KYJIbTYpbl, OCO3HAHUS II100aIbHOTO
XapakTepa dKOJOTHYECKHX IMpo0sieM U MyTel UX pelieHus] HOCPEACTBOM METOJI0B XUMUH;

11)  3KOJOrHYECKOTOMBIIICHHS,YMEHHUSIPYKOBOICTBOBAThCAMMBIIO3HABATEILHON, KOMMYHUKATHBHOMH

COIIMAIBHON ITPAKTHKE.

METAINPEIMETHBIEPE3YJIbTATBI

B cocTaBe mMeTanpeMeTHBIX pe3y/IbTaTOB BbIAEISIOT 3HaYMMbIe AJ1s1 (GOPMUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbICOHTHSI(3aKOH, TEOPUS, IPUHIIUIT,TUIIOTE3a,PAKT, chucTeMa,IpOIIecC,3KCIIEPUMEHTH/IP. ), KOTOPbIE
HCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJIAIOT HA OCHOBE 3HAHUI U3 3THX MPEIMETOB
(GbopMupOBaTh NPEACTABICHUE O LIEIOCTHOW HAYyYHOH KapTHUHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIE), KOTOPbIE 00ECIIeYNBaIOT

(OpMUPOBAHUETOTOBHOCTUKCAMOCTOSITEIbHOMYINIAHUPOBAHUIOMOCYILECTBICHUIOYUYEOHOU 1eATEIbHOCTH.

MertanpeaMeTHbIepe3yIbTaTbIOCBOCHUA00PAa30BaTENbHOUIIPOrPAMMBIITIOXUMUHOTPAXKAIOTOBIIAZICHNE

YHHUBEPCAJIbHBIMU [103HABATENIbHBIMU JICHCTBUAMU, B TOM YHCIIE:

ba3zoBbpIMHJIOrHYeCKUMHUAEHCTBUIMH

1)  yMeHHEM HCI0JIb30BaTh MPHEMBI JJOTHYCCKOTO MBIILICHHS IIPH OCBOCHUH 3HAHHIA: PACKPBIBATH CMBICI
XUMHUYCCKUX TOHATHH (BBIICIATh X XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU
MTOHSATHSIMH ),ACIIOIb30BAThIIOHATUS ITII0 ObSICHEHUSOTACIbHBIX(DAKTOB U SIBJICHHI ;BBIOMPATHOCHOBAHUS
UKPUTECPUHUIIKIACCU (PUKAITTUXUMHUYECKU XBEIECTBUXUMUYECKUXPEAKIINIA; YCTaHABIIUBATHITPUYHHHO -
CJIEJICTBEHHBIE CBA3H MEKIY OOBEKTAMU U3YyUEHHS; CTPOUTH JIOTUYECKHE PACCyKACHUS (MHIYKTUBHBIE,
JeTyKTUBHBIE, 110 AHAJIOTUH); JIEJIaTh BHIBOJIBI U 3aKIIIOUCHUS;

2)  yMEHHEM MPUMEHSTh B MPOIECCE MO3HAHUS MOHATHS (TIPEIMETHBIC U METAPEIMETHBIC),
CUMBOJINYECKUE(3HAKOBBIEC )MOIE€ITH, UCII0Ib3yEeMbIEBXUMUU, TPE0OPA30BHIBATHIIUPOKOTIPUMEHIEMbIEB XUMHH
MOJENbHBIE MTPEICTABICHHS — XUMUYECKHM 3HaK (CHMBOJI JIEMEHTa), XUMU4ecKast popmyra u

ypaBHEHUE XUMUYECKOH peakluy — MpH PEIIeHUN YaeOHO-TI03HABATEIbHBIX 3a/a4; C YI4ETOM ITHX
MOJENBHBIXIIPEICTABICHUNUBBISBIATHUXaPAKTEPU30BAThCYIIIECTBEHHBICTIPU3HAKHH3YyIaeMbIXO0HEKTOB
—XUMHUYECKUXBEIIECTB U XUMUYECKUXPEAKIINII;BBISBISATHOOIINE3aKOHOMEPHOCTH, IPUIHHHO-
CJIE/ICTBEHHBIE CBSI3HM U MPOTHBOPEUMS B U3yUaeMbIX MPOLECCaX U ABJICHUSX; IpeAsiaraTb KpUTEPUH sl
BBISIBIICHUSITUX3aKOHOMEPHOCTEUHUIIPOTUBOPEUNIT;CAMOCTOSTENILHO BBIOMPATHCIIOCOOpEIIeHUSTydeOHO0 M
3a/1auu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHHUS, BEHIOMpATh Han0oJIee MOIXOASIINUN ¢ YIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

BasoBpIMHuucciIe10BaTeIbCKUMAIEHCTBUAMH



3) YMCHHUCM HUCIOJIb30BATH IMOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHUA, a4 TAKKC B
KaquTBeOCHOBBII[JISI(bOpMPIpOBaHI/ISII‘I/IHOTe3BIHOHpOBepKeraBI/IHBHO CTI/IBBICKa3bIBaeMBIXC}’)KI[€HI/If/'I;

4)  npuoOpPETCHUEONBITANIO [UIAHMPOBAHHIO,0PTAHU3AIMH HUIPOBEACHUIO YYCHUYCCKUXIKCIIEPUMEHTOB!
YMEHHEHAOII0 1aTh3aX0JOMIIPOIIECCa,CaMOCTOS TENILHOIIPOTHO3UPOBATHETOPE3YIbTaT, POPMYIUPOBATH
O606IJ_ICHI/ISI W BBIBOJBI IO pE3YyJIbTaTaM HpOBeI[éHHOI‘O OIIbITa, UCCIICOAOBAaHHUA, COCTABJIATH OTYET O

npojenaHHoipadore;

Pa6oTroiicundopmanueii

5)  yMeHHEMBBIOMpATh,aHATM3UPOBATEUMHTEPIIPETHPOBATEUH(POPMAIIHIOPA3ITUIHBIXBUIOBUPOPM
MMpEACTaBJICHMS, ITOJTYYa€MYIO U3 PA3HBIX HCTOYHHUKOB (HayT-IHO-HOHy.HﬂpHaﬂ JUTCparypa XuMHU4YCCKOI' 0O
coJiep’KaHus, CIpaBOYHbIe ocoOus, pecypcol IHTEpHETa); KpUTUYECKU OLIEHUBATH IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(pOpMaIINIo;

6)  yMeHHEM MPUMEHSTh Pa3IMYHbIC METOJIBI U 3aIIPOCHI ITPH TIOUCKE U 0TOOpe HH(POpPMAIIUHU U
COOTBCTCTBYIOIIHUX JAHHBIX, H€O6XOI[I/IMI>IX JJI BBIITOJTHCHUSA y‘~I66HBIX M IO3HABATCJIBHBIX 3a1a4 OIpcC-
NeNEHHOTOTUIA;TPUOOPETEHUEOTIBITABOOJIACTUHCIIONB30BAaHUSMHPOPMAITMOHHO-KOMMYHUKATHBHBIX
TCXHOJ’IOFHfI, OBJIaAICHUC KyanypOﬁ AKTUBHOTI'O HCITI0JIb30BaHUA PA3JINYHBIX ITOUCKOBBIX CUCTCM;,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (hOopMYy IpecTaBiIeHUS HHPOPMAIIUK U WILTIOCTPUPOBATH

pelaeMble3aaunHecI0KHBIMUCXEMaMU, THarpaMMaMu, IpyruMupopmaMurpadpukuuux KOMOUHAIMAMY;

7)  YMEHHEMHUCIIOJIb30BaThbHAHATH3UPOBATHBIIPOIIECCEYUCOHOMMICCIIEI0BATEIbCKOM A TEILHOCTH
I/IH(bOpMaHI/IIO O BJIMAHUYW TPOMBIIIJIICHHOCTH, CEJIBCKOT'O XO3SHMCTBA U TpaHCIIOPTa Ha COCTOAHHE

OKpY’Karolel NpUpPOTHON CPEIbI;

YHHBepPcAJIbHBIMUKOMMYHHKATHBHBIMH/1EHCTBUSIMH

8)  yMeHHMeM3aaaBaThBOIPOCHI(BXOAEAMAIOrar/ MM IUCKYCCHH)TOCYIIECTBYOOCYK 1aEMOUTEMBI,
(bopMyIHPOBaTh CBOU MPEIIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEIIOKCHHON 3a/1a4u;

9) nproOpETECHUEOBITAPE3CHTAIIMUPE3Y I TATOBBIMOJIHCHUIXUMHUUECKOTO SKCIIEPUMEHTA
(JrabopaTopHOTOOMBITA, TA00PATOPHONPAOOTHIIONCCIIEIOBAHNIOCBOMCTBBEIIECTB, y4€OHOTOPOCKTA);

10)  3aMHTEpPEeCOBaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHM MO3HABATEIIbHOW M MCCIICI0BATEILCKOM
JESTETbHOCTHIIPUPEIICHUMBO3HUKAIOIIMXITPOOJIEMHA0 CHOBEYIETA0 OIIIMXMHTEPECOBUCOTIACOBAHNSI TTO3UIIHIA
(oOcykaeHusi, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS COBMECTHBIX JICHCTBUH, ONpEIeIIeHNE
KPUTEPHEB I10 OI[CHKE KaYeCTBa BBIMOJIHEHHOH pabOThI | Jp.);

YHuBepcaabHbIMHPEryJIATHBHBIMH/ICHCTBUSIMH
11)  yMeHHeM CaMOCTOSTEIILHO OMPEACIATh ENU ACATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTS,

KOHTPOJHUPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTD, BEIOMpATh Hanboee
s¢deKkTUBHBIE CIOCOOBI pelIeHHs YUeOHBIX U MMO3HABATEIbHBIX 33/1a4, CAMOCTOATEIHHO COCTABISATh WIH
KOPPEKTUPOBATh NMPEATIOKEHHBIN aqrOpUTM ACHCTBUN MPU BBHITIOJHEHUH 33/1aHUN € YIETOM HOTYISHHS
HOBBIX3HAaHUHOOM3Yy4aeMbIX00bEKTaX—BEeIIECTBAXUPEAKIUAX;01ICHUBATHCOOTBETCTBUETIOTYYEHHOTO
pe3ynbTaTa 3asBJICHHON LEH;

12) yMeHHEMHCIIONB30BaThHAHATH3HPOBATHKOHTEKCTHI, IIPE/ITaraeMbIEBYCIIO BUH3a,IaHH.

HNPEIMETHBIEPE3YJIbTATbBI

B COCTaBCHPCAMETHBIX PE3YyJIbTATOB I10 OCBOCHUTIO 00513aTEILHOTO COACprKaHusA, YCTAHOBJICHHOT'O JIAaHHOMU
HpI/IMCpHOI\/'I pa60qe171 HpOFpaMMOﬁ, BBIACIAIOT. OCBOCHHBIC O6y‘{aIOIJ_II/IMI/IC}I HAY4YHBIC 3HAHUA, YMCHUSA U
CIIOCOOBI I[CﬁCTBHIZ, CHCI_II/I(I)I/I‘-IGCKI/IC JJIA HpCI[MCTHOﬁ o0iactu ((XI/IMI/I}I», BHU bl JCATCIIbHOCTH I10
HOHy‘ICHI/IIOHOBOFO3HaHI/I$I,CFOI/IHTCpHpCTaHI/II/I,HpeDGpaSOBaHI/IIOI/IHpI/IMCHCHI/IIOBp3.3J'II/I‘-IHBIX y‘IC6HBIXI/I HOBBIX
CUTYyalluidX.



[IpenmeTHBIEpPE3yABTATHIOTPAKAIOTCHOPMUPOBAHHOCTHYOOYHAIOIIUXCSACIIETYIOITNX YMEHUH:

1) PACKpbI8amMbCMbIC10CHOBHBIXXUMUYECKUXTTOHATUI: aTOM,MOJICKYJ1a, XUMUYECKUNAIEMEHT,TPOCTOE
BEILIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOAHASI K HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JI0J1s1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH, MOJISIPHBIA 00bEM, OKCHI, KUCIIOTa, OCHOBAaHUE, COJIb,

NIEKTPOOTPHUIIATEILHOCTb,CTEICHOKHICIICHUS, XAMUISCKasIPEaKIIHS, KIIACCUDUKAUSPEAKIIAN : pEaKITUU
COCIMHEHUSI, PEAKIIUU PA3JI0KEHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi OOMEHa, 9K30- M SHJIOTEPMHUYECKUE
peakiuu; TeroBor 3(h(EKT peakuu; Aapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, PanuycC
aTOMa,XMMHUYECKAsICBA3D, TOJISIPHASIMHETIONPHASKOBAJICHTHASICBS3h, HOHHASICBS3b,MIOH,KATHOH,aHHOH, PACTBOP,
MaccoBas /10715 BeniecTBa (IIPOIEHTHAs KOHIICHTPAIKs) B PACTBOPE;

2) ULTIOCMPUPOBAMb B3aUMOCBI3b0CHOBHBIXXUMHYECKUXTTIOHATHH(CM.T1. | JUTPUMEHATHITUTIOHSATHS TIPH
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUH;

3) UCNOIb3068aMbXUMUYECKYIOCUMBOJIUKY/ISICOCTABICHUA(DOPMYIBEIIECTBUYPaBHEHUMXUMUYECKUX
peaKIuii;

4) onpedensmbBaNIEHTHOCTLATOMOBIIEMEHTOBBOMHAPHBIXCOETUHEHHUSIX ;CTEIICHHOKHCITICHHSI
3JIEeMEHTOBBOMHAPHBIXCOEAMHEHUSX; IIPUHAIIC)KHOCTHBEIIECTBKOIPEACIIEHHOMYKIIACCYCOCTUHEHUNUTIO
dhopmynam; BHI XUMUYECKON CBS3M (KOBAJCHTHAS M MOHHAS) B HEOPTAHUYECKUX COSTMHEHUSX;

5) packpuieams cmoica [lepuoanueckoro 3akoHa . 1. MeHnneneeBa: 1eMOHCTpUPOBATh MOHUMAaHUE
MEPUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHX JIEMEHTOB OT MX MOJIoKeHus B [lepuoanueckoi
CHUCTEME;3aKOHOBCOXPAaHEHUSIMACCHIBEIIECTB,IOCTOSTHCTBACOCTABA,aTOMHO-MOJICKYJISIPHOTOyYEHH s, 3aKOHA
ABoOrajzpo; OMUCHIBaTh U XapaKTepU30BaTh TabIM4uHY0 Gopmy Ileproamdeckoit cucTeMbI

XUMHYECKUXDIIEMEHTOB  Pa3INYaThbIOHATUAKT IaBHas o Arpynna( A-rpynna)»u «nodounasnoarpynmna(b-
TpyImma)», Majible ¥ O0JbIIHNE IEPHUOIBI; COOTHOCUTH 0003HAYCHHUSI, KOTOPBIC UMEIOTCS B TAOJIUIIE
«ITepnoanueckascucreMaxumuyeckuxsnemeHToB/[.11.MeHneneeBa» cCuncioBbIMUXapakTEPUCTUKAMU CTPOECHUS
aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsia sapa, oOliee YUCIo 3JIEKTPOHOB U
pacnpeeeHuenXIOIEKTPOHHBIMCIIONM );

6) Ka1accuguyupo8amsXuMUIEeCKUEIIeMEHThI;HEOPraHMYECKUEBEIECTBA; XUMUYECKHepeaKIIUU(T10
YHCIy U COCTaBY yYacCTBYIOIIUX B PEaKIIMU BELIECTB, IO TEIIOBOMY 3PQEKTY);

7) Xxapaxkmepuzoeams (ONUCbI6amMb) OOIINE XMMHUECKHE CBOICTBA BEILIECTB PA3IMYHBIX KJIACCOB,
MTOATBEPIK 110N CAHUETIPUMEPAMUMOJIEKYJIIPHBIXYPaBHEHUCOOTBETCTBY IO X XUMUYECKUXPEAKITN I

8) NpOCHO3UPOBamMsb CBONCTBABEIIECTBB3aBUCUMOCTHOTUXKAYECTBEHHOIO COCTaBa;BO3MOKHOCTHU
MIPOTEKAHUS XUMUYECKUX MPEBPALLEHUN B Pa3JIMYHBIX YCIOBUSIX;

9) 8bIYUCTIAAMb OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB; MACCOBYIO JIOJIFO
XUMHYECKOTO 3JIeMEHTano (GopMyliecoeIMHEHN;MaCCOBYIO/I0IIOBEIIECTBABPACTBOPE;TPOBOAUTD
pacy€Thl 0 ypaBHEHUIO XUMHYECKOMN peaKiuu;

10)  npumensmbOCHOBHBICOTIEPATUUMBICITUTEIBHOM IS TEIbHOCTH—aHATU3UCUHTE3,CPaBHCHHE,
0000111eHIE, CCTEMAaTH3AIN 0, KITACCU(UKAIUIO, BEISIBICHUETIPUIMHHO -CJIEICTBEHHBIXCBS3eH— TSI
M3Y4YEHUs1 CBOKCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOI0IeHNEe, U3MEPEHNE, MOJIEIMPOBAHNE, YIKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH);

11)  credosampnpaBUIAMITIONB30BAHUAXUMHYECKOMITOCY 0 HUITIA00pAaTOPHBIMOOOPYIOBAHUEM, ATAKIKE
MpaBUJIaM 00paIlleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJIHEHUIO 1a00PaTOPHBIX
XUMHYECKUX OTBITOB IO MOJYYSHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJAOPOA U KHCIOPOa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM J10J1eM pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U KUCIOT C MOMOIIbIO
MH/IUKATOPOB (J1akMyc, (peHOoIPTaTCHH, METUIIOPAHXK U Jp.).



TEMATHYECKOEIUVIAHUPOBAHHUE

Ne| HaummeHoBaHHe pa3ieJioB H KoandecTBouacos Jarau BuasbiiesteqbHOCTH Bunel, DJIeKTPOHHBIE(I
n TeMIIPOrpaMMBbI 3yueH dopm uppossie)odpazo
/ BCE KOHTPOJIbH NPaKTHYeCK st BIKOHT BaTeJbHbIEpecyp
I ro bIepadoThI HnepadoThI poas ChI
Paznenl.IlepBoHavaiabHbIeXHMHYECKHETIOHATHS

1 Xumust — BaKHast 5 0 2 http://school-

. 00J1aCTHeCTeCTBO3HAHUS H collection.edu.ru/
1 NPAKTHYECKOIeSTeTbHOCTH YeI0BeKa

1 BemecrBa 15 1 1 http://school-

. HXHMHYeCKHepeaKInu collection.edu.ru/
2

HUroromnopasaeny 20

Pa3nen2.BakHeiluenpeacTaBuTe IMHEOPraHHYeCKUXBellecTB



http://school-/
http://school-/
http://school-/

Bosayx.Kuciopoa.IlonsaTneodoxcnaax

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

Bonopoa.
TToHATHEOKHCIOTAXH COMIAX

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

KoJsim4ecTBeHHbICOTHOIIEHUSIBXUMUH

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



http://school-/
http://school-/
http://school-/

2. Bona.Pacropsl.IlonsiTHe000CHOBAHUSIX 5 0 1 http://school-

4. collection.edu.ru/
2. OCHOBHBIE KJIACCBI 11 1 1 http://school-

5. HeOpPraHMYeCKUXCoeMHEeHH i collection.edu.ru/
HUroromnopazznery 30

Paznen 3. Iepuoanyecknii 3akon u INepnognyuecka:

MemnzeneeBa.CTpoeHneaToMoB. XHMHYECKAsICBS3b.

A CHCTEMAa XUMHYECKHX 3JIECMEHTOB Il. n.
OKl/ch'll/lTeJ'leO-BOccTaHOBl/lTeJILHblepeaKlll/ll/l

3. TepuHoanyecKHii 3aK0H 1 7 0 0 http://school-

1 TepuoanyeckasicucTeMa XHMHYECKHX collection.edu.ru/
3JIeMEHTOB
J.U.MenneneeBa.CTpoeHnearoma

3. Xumuyeckas cBsi3b. OKHCIUTEILHO- 8 1 0 http://school-

2. BOCCTAHOBHTEJIbHbIE PeaKuu collection.edu.ru/

Hroronopasneiy: 15

PesepBHOEBpeMs 3

OBUIEE KOJIMYECTBO YACOB 68 3 7

ITIOITPOI'PAMME



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

IHOYPOYHOEIIVIAHUPOBAHHUE

z

Temaypoxka KoaunyecrBoyacos

BCer KOHTpOJILHLIe NMPAaKTHY€CKHUE

0 paGoThI padoTbl

P le ~=

[Mpenmet xumun. Posis xumun B 1 0 0
KU3HUYEIOBEKA. MeTOIbITO3HAHUSB

XHUMUH.

2. | Tena u BemecTBa. PU3MUECKHE 1 0 0
CBOMCTBABEMIECTB. ATperaTHOe
COCTOSTHUE BEIIECTB.

3. | 3HAKOMCTBO C IpaBHIAMH 1 0 1
6e30macHoCTUMIIPUEMAMU paObOTHIB
XUMUYECKOH 1abopaTopuu.
[IpakTnueckaspadoralNel.[IpaBuna
paboThl B 1a6OPATOPUU U TPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000py/I0BaHUEM.

4. | YucreieBemecrBancmecu. CriocoObl 1 0 0
pa3aeiieHus: CMecen.

5. | Tlpaktuueckaspabora:Ne2 Paznencuue 1 0 1
cMmecelt (Ha mpuMepe OYUCTKH
TTOBApEHHOM COJIH).

6. | Arombimmoiexysibl.IIpocTeicH 1 0 0
CJIO’KHBIC BEIIIECTBA.

7. | XuMHYECKHE DIIeMEHTHI. 3HAKU 1 0 0
(CUMBOJIBI ) XUMUYECKUXDIIEMECHTOB.

8. | ATOMHO-MOJIEKyISIpHOCYUCHUE.3aKOH 1 0 0
HOCTOSIHCTBA COCTaBa BELIECTB.




Xumuueckasihopmyia.

BaneHTHOCTHaTOMOBXUMHYECKUX

JJIEMEHTOB.

1 | Omnpenenenue BaIcHTHOCTH

0 XUMHYECKOTOAIEMEHTAoPopMyIie
BEIICCTBA.

1 | OtHocuTrenpHasIaTOMHASIMACC

1] a OTtHocuTeNbHAS
MOJICKYJISIpHAsI Macca.

12 | MaccoBasIoIaXUMHUYECKOTO
JJIEMEHTa BCOCTUHEHUH.

13 | Pemenwue 3a/1a4 Ha BEIYUCIICHUE
MaCCOBOMJIONIN XUMUYECKOTOIEMEHTA
1o popmyne CoeAMHEHHUS.

14 | dusnyeckMenXUMUYECKUESBICHHUS.
XuMUYecKasi peakius.

15 | TlpusHakumuycIOBUATIPOTEKAHMUS
XUMHUYECKUX PEAKIIUH.

16 | 3aKOHCOXpaHCHHSIMACCHIBEIICCTB.
M.B. JlomoHOCOB
—Y4E€HBIN-3HLIUKIIONEHCT.

17 | XumudeckueypaBHCHHS.

18 | TunpIXMMHYECKUXPEAKIIHA.

19 | VYpokob6oOiieHusInCHCTEMATH3AIMH
3HaHUM.

20 | KoutpomabHaspabora Nel
noteme«HauanbHBICTTOHATUSN3AKOHBI
XUMUWY.

21 | Bo3ayx—cmecbrasos.CocraB
Boznyxa.llonsTueo6okcugax.

22 | TennoBoidPPEeKTXUMUUECKORPEAKIIHH,
MOHATHE O TEPMOXUMHUYECKOM
YPaBHEHUH,IK30-UIHIOTEPMUIECKHIX
pEaKIusIX.

23 | CrocoObl MoMyYeHUsT KACIOPOa

B
712a00paTOPHUUUIIPOMBIIIIIEHHOCT
u. [Ipumenenue kucioposa.




24

[TpaktuyeckaspadoraNe3.Ilomyuenu
e
HCOOMPAHUEKHUCIIOPO1a, U3yUCHUEETO

CBOIICTB.

25 | KpyroBopoT KHCIOpO/a B IPHPOJIE.
TommBo (yroyib 1 MeTaH). 3arps3HEeHUE
BO3]IyXa,CII0COOBICTOIIPE IO TBPAIIICHHSI.

26 | Bomopoa—XMMHUYECKUINIIEMEHTH
MIPOCTOE BEIIECTRO.

2 Du3nyecKkuenXuMIIECKUECBONCTBA

7 BOJIOpO/IA.

28 | IIpaktuueckaspaboraNed.ITomyuenue
1 coOupaHue BOJ0POJIa, U3yICHHE
€r0 CBOICTB.

29 | TIoHSATHMEOKHCIIOTAX.

3 [ToHsTHEOCOIIAX.

0

31 | KommuectBoBemecTBa.MoJb.
MognspHas macca

32 | 3akoHABOTraapo.MOJSPHBIHOOBEM
rasos.

33 | Pemenue 3ama4 Ha B3aMMOCBS3b
KOJIMYECTBABEIIECTBA,0065EMAaNMaCChI
ra3oB. PacuéTel 10 XUMHUYECKUM
YpaBHEHUSIM.

34 | Pacu€rhIno XUMUYECKUMYPaBHCHUSIM.

35 | dusnuecKHEeNXUMHUYECKUECBONCTBA
BOJIbI.

36 | TloHATHEOOOCHOBAHUAXA
WHMKATOPaXx.

37 PactBopri.MaccoBasinoiis
PacTBOPEHHOTO BEIIECTRA.

38 | IlpakTtuueckas padorta Ne 5.

[IpuroroBnenue pacTBOpOB ¢
OIPEAENIEHHONMACCOBOMIOIIEH
pPacTBOPEHHOTO BELIECTBA.




39

PonbpacTBOpOBBIPUPOACUBIKUZHA
4eJI0BEKa.
KpyrosopoTtBoabIBIIpupo €.

40 | OxcuablLUXKIacCH(PUKALUSIH
XUMHYECKHE CBOMCTBA.

4 OcHoBaHusI, UXKJIacCUPUKATAAH

1- | xuMmu4yeckue cBOICTBa.

4

2.

4 Kucnorel,knaccudukanusu

3- | xumuueckue cBoiicTBa.

4

4,

4 | Comu,knaccuPUKATUTUXUMAYSCKUE

5- | cpoiicTaa.

4

6.

47 | T'eHeTHUYECKaAsACBI3BMEKITYKIACCAMU
HEOPraHUYECKUX COCTMHCHUI.

48 | TlpaktuueckaspaboTtaNe6.Pemrenne
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«OCHOBHBICKJIACCHIHEOPTAHUUECKUX
COCTMHEHUI

49 | YpokoOoOIeHUAMCHCTEMATH3 NN
3HAHHUH.

50 | KoutposasHaspadoTaNe2moTeme
«OCHOBHBICKIACCBIHEOPTAHUYECKUX
coequHeHuii. KommuecTBeHHBIE
OTHOILIEHUS B XUMHI»

51 | KnaccudpukanusaxuMuIeck
HX DJIEMEHTOB.

AMdoTEepHOCTD.

52 | TlepuoanuecKkuiizakoHH
[TepuoauueckasicucTeMaxMMHUECKUX
anemeHToB /.M. MeHaeneena.

5 OCHOBHBIECBEJICHUSAOCTPOCHUH

3

aTOMOB.




54

CTpoeHHEeaNeKTPOHHBIX000I04YEK
aTOMOB IepBbIX 20 XMMHUYECKUX
3JIEMEHTOBIEPUOANYECKOMCUCTEMBI /.
N.Menpeneesa.

55

XapakTepuCTUKAXUMHUYECKO
ro
3JIEMEHTANIOETOII0JIOKEHUIOB
nepuoanygeckoncucreme/l. 1.
MeH neneena.

o Ol

XapakTepuCTUKAXUMHUYECKO
ro
2JIEMEHTANIOETOII0JIOKEHUIOB
nepuoanudeckoncucreme/l. 1.
MeHneneena.

57

3HayeHHne NePUOINYECKOT03aKOHA 1
HepI/IO)II/I‘—IeCKOI\/'ICI/ICTGMI)IXI/IMI/I‘IGCKI/IX
DJIEMCHTOB I pa?,BI/ITI/IH HayKI/I 58

MIPAKTUKH.

(6]

DNEeKTPOOTPULIATETHLHOCTh AaTOMOB
XUMHYECKUX DJIEMEHTOB.

HNoHnassxuMuyuecKkascBs3b.

KopanenTHagXuMH4eCcKasiCBA3b.

CTeneHbOKUCIICHHS.

N (PO | OO © o1

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIC
peaxiuu (OBP).

w o

CocraBiieHue ypaBHEHUI
OKHCIIUTEIBHO-
BOCCTAHOBMTEJIbHBIX pEaKIUil 1
CX€M DJIEKTPOHHOTO

OanaHca.

(o3}

YpokoOoOrieHusiucucTeMaTH3auu
3HAHUM.




65 | KonrponbHaspaboraNe3motemam 1
«IleproanueckuiizakoHU
[leproanueckasicucTeMaxMMHUECKUX
anemeHToB/l.M1.Menneneesancrpoenue
atoMa» U «CTpoeHue BElIeCTBA.
OKHCIUTEBHO-BOCCTAHOBUTEIIBHBIE
peaxuum».

6 | PesepBHOEBpeMms. 3

6-

6

8.

OBIIEEKOJIMYECTBOYACOBII 68

O ITPOI'PAMME




YYEBHO-METOJUYECKOEOBECIIEHEHUEOBPA3OBATEJIbBHOT'OITPOLECCA

OBA3ATEJIBHBIEYYEBHBIEMATEPUAJIBIIVIAYYEHUKA

Xumus. 8xnacce/T"abpuensanO.C.,OctpoymoBIL.I.,CiankoBC. A., AKIioHEpHO001I1ecTBO « 3 1aTEIIECTBO
«IIpocserieHuey;
BBenurecBoiiBapraHT:

METOANUYECKUEMATEPUAJIBLIJIAYYUTEJIA

Xumus.8xnacc/I"adpuensnO.C.,OctpoymoB.I'.,CiiankoBC. A., AkinonepHoeoO1iecTBo «M3naTenscTBo
«IIpocsemienney;

HUPPOBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETUUHTEPHET

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

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O NTIPOIIECCA

YYEBHOEOBOPYJTOBAHUE

CIIPaBOYHBICTAOIHUIIBI.

1. KommeroTtep.

2. ITpoexTop.
3. HHTepakTuBHasI0CKA

OBOPYJIOBAHUEJISINTPOBEJIEHUSITABOPATOPHBIX,IPAKTUYECKHUXPABOT,
NEMOHCTPALIMN

N3mepuTenbHbIETPUOOPHI
Becsl yuennueckue 1o 200 r ¢ rupsmu
(6uonornueckue)HarpeBarenbHbICTIPHOOPHI
[TnutkasnexkrpuueckasoqHokoHpopoyHas" Bacunuca CiupToBKH
100 mn
JleMoHCTpalmoHHbIE
KoMInek T 11511a00 paTOPHBIXOTBITOBUTTPAK TUYECKIX3aHATUUTIO XUIMUH.

MaTepI/IaJ'ILHO —TeXHI/ILIeCKaSI633aHeHTpa«TO‘-IKapoCTa»,HJ'IaHI/IpyeMaSII[J'IHI/ICHOJ'IL30B8.HI/I}IHaypOKaX XHMMHU B 8
KJIacCce HH(prBaﬂ J'Ia60paT0pI/I$I C JaTYUKaAMU: NATYUK TCMIICPATYPhbI MJIaTHUHOBBIN U
TepMOHapHHﬁ,OHTI/I"ICCKOI\/’IHJ'IOTHOCTI/I,pH,BJ'IeKTpOHpOBO,Z[HOCTI/I,X.]'IOpI/II[ -MOHOB,HUTPAT—HNOHOB ;a1lliapaT AJid
MMPOBCACHUA XUMHUYCCKUX peaKuHﬁ, HpI/IGOp UL ACMOHCTPAUH 3aBUCUMOCTU CKOPOCTHU XUMHUYECKON
peaKL[I/II/IOTpaBJ’II/I‘-IHBIX(I)aKTOPOB,HI/IHCTKa —I[OSaTOp,6aHHKOM6I/IHI/IpOBaHHaﬂ,HpI/I60pI[J'IHHOJ'Iy‘-ICHI/IH ra3os.


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

JIucTBHECEHUAN3MEHEHUIBPAOOUyIOTIPOTrpaMMy

Hara
BHCCCHU
NU3MCHCHU

v

u

ConepxaHuen3MeHEeHUs

HopmaTtuBHbIlaKT,
3aKPEIUIS O
W3MEHEHUS

IToanuce nmuna,

BHCCHICTOM3MCHCH

us
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