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Pabouas nporpamma 1mo XMMHUHU JJIi OCHOBHOM IIKOJBI COCTaBlieHa Ha ocHOBe DyHIaMeH-
TAJIBHOTO sI/Ipa coJepKaHHs o0mero oopazoBanus U TpeOoBaHUI K pe3ylbTaTaM OCHOBHOTO
oOmiero obpa3oBaHusi, MPEACTaBICHHBIX B DeaepanibHbIM TOCYAAPCTBEHHOM 00pa3oBaTeIbHOM
CTaHgapTe o0IIero oopa3oBaHusl BTOPOTo MOKOJIEHUS. B Hell yUYUTHIBAIOTCSI OCHOBHBIE HJIEH T10-
JIOXKEHUs IPOrpaMMbl pa3BUTHUS U (GOPMHUPOBAHUS YHUBEPCAIBHBIX Y4eOHBIX NEHCTBUI I OC-
HOBHOT0 00111ero 00pa3oBaHMsl.

[IpenonaBanue yueOHOro Kypca «XUMHUU» B OCHOBHOMH IIKOJIE€ OCYIIECTBIISIETCS B COOTBETCT-
BUU C OCHOBHBIMU HOPMAaTHBHBIMHM JOKYMEHTAaMH U WHCTPYKTHBHO METOAMYECKUMM MaTepua-
JaMH:

v 3akon Poccuiickoii ®enepanun «O6 oOpazoBanun B Poccuiickoii demepanuu» OT

29.12.2012r. Ne273-D3;

v’ DenepanbHblii TOCYIAPCTBEHHBIM 00pa30BaTENbHbINA CTAHAAPT OCHOBHOIO 00IIEro obpa-
30BaHus, YTBEPXKACHHbIN mpukazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O06
YTBEP)KJICHUM U BBEJECHUU B JCUCTBUE (elleparibHOr0 rocy1apcTBEHHOr0 00pa3oBaTellb-
HOT'O CTaHJapTa OCHOBHOro obuiero obpa3oBaHus» (B pel. npukaza MunoOpHayku Poc-
cuu ot 29.12.2014 Nel644)

v Xumus. PaGoure nporpammel. [Ipeamernas muuus yaebuukos O. C. Iabpuensna, U. T
OctpoymoBa, C. A. CnankoBa. 8—9 xinaccel: yueOHoe nocobue s o0mmeo0pa3oBaTelb-
Hbix opraamzanuii / O. C. I'abpuemnsn, C. A. CnaakoB — M.: IIpocsenienue, 2019.

v B coorBeTcTBUM ¢ y4eOHBIM iaHoM MBOY «HuHAsSHOBCKasE OCHOBHast 001e06pa3oBa-
TeJIbHAs ILIKOJIa»

Pabouasi nporpamMmma y4ye0HOro Kypca mo XuMum JJis1 8 Kiaacca pazpaboTaHa Ha OCHOBE
®I'OC BTOpPOro nmoxkoJieHHs1, Ha 6a3e MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMsI IO XUMHUU
(6a3oBbIit ypoBeHb) U aBTOpckoii mporpammbl O.C. I'adpueasina, A.B. Kynuosoii. IIpo-
rpaMMa OCHOBHOTO 0011ero oopasosanus no xumuu. 8-9 kiaaccol. M: [lpoga, 2015 r.

YuebHuk:

I'a6puensn O.C. Xumus 8 kjaacc: yued. 15 00meo0pa3oBaTeibHbIX OpPraHu3a-
umii/O.C. I'abpuensin. I.I'. Octpoymos, C.A.Caaakos. — M.: [IpocBemenue, 2019. — 175 c.



I[Inanupyembl pe3yibTaThl 0CBOEHHUS Y4eOHOI0 NpeaMeTa.

JINYHOCTHBIMHM pe3yIbTaTaAMH
M3YYEHHUS MpeiMeTa «XUMHU» B 8 Kilacce SBJISIOTCS CIEAYIOIINE YMEHUS:
® 0CO3HABATh CIUHCTBO U IEJIOCTHOCTH OKPYXKAIOMIETO MHPA, BOZMOKHOCTH €r0
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JOCTUKEHHUI HAYKH;
® [IOCTeNEeHHO BBICTPAUBATHh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHE: OCO3HA-
BaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHUCIE M B PAMKax Camo-
CTOATEIbHOU JESTEIbHOCTH BHE IIKOJIBI,
® OIIeHUBATh XM3HCHHBIC CUTYAIMH C TOUYKH 3peHHs 0€30IacHOr0 00pa3a KU3HHU
COXpaHEHHS 3/I0POBbS;
® OLEHMBATDH DKOJOTUYECKHUI pUCK B3aMMOOTHOIIICHHU YeJIOBEKa U TPUPO/IBL.
e ¢GopMHpPOBATH DKOJOTHYECKOE MBIILICHUE: YMEHHE OILEHUBATh CBOIO JESTEINb-
HOCTb M TIOCTYINKHU JPYTUX JIOACH C TOYKU 3PEHUS COXPaHEHUs OKpYXKaloulel cpeisl -
rapaHTa >KU3HH U 0J1aronosiydus Jroei Ha 3emie.

MeTanpeAMeTHBIMHM PE3YyJIbTaTAMH H3YYEHHUS Kypca «XUMHS» SBISETCS (HOPMHPOBAHUE
YHHMBEpCalIbHbIX YueOHbIX Aeiicteuii (VY ]).

Pecynamuenvie YY/I.

CaMOCTOSITENIbHO OOHApY)XHUBATh M (POPMYTUPOBATh YUEOHYIO IPOOIeMy, ONpeAesaTh Heb
yueOHOM JesTeNbHOCTH, BEPCUU PelIeHHs MPoOIeMbl, 0CO3HABaTh KOHEUHBIN pe3yabTaT, BHIOU-
paTh W3 MpPeIOKEHHBIX M MCKAaTh CaMOCTOSATENIBHO CPEJICTBA JOCTHXKEHUS LIEJH; COCTaBIATh
(MHOMBHyaJdbHO WM B TPYIIE) IJIaH peHIeHus Mpobiembl; paboTas Mo IUIaHy, CBEPATh CBOU
JeMCTBUS € LEINBIO U, TP HEOOXOIUMOCTH, UCIIPABJIATH OMIMOKU CaM BBIIBUTaTh CaMOCTOSITENb-
HO; B THAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSITEIIFHO BEIPAOOTaHHBIE KPUTEPHH OICH-
KH.

oOHapyxuBaeT U GOpMyIUPYyeT yueOHYIO TPoOIEMY MO PYKOBOJICTBOM YUHUTEJIS;

CTaBHT IENb JACATEIHHOCTH Ha OCHOBE MOCTABJICHHOW MPOOJIEMBI M MpeiaraeT HECKOIBKO
CIIOCOOOB €€ JOCTHKCHUS,;

CaMOCTOSITENIbHO aHAJIM3UPYET YCIOBHS JOCTHKEHHS L€ Ha OCHOBE yuéTa BBIJCIIEHHBIX
YYUTENEM OPUEHTHPOB JeHCTBUS B HOBOM y4eOHOM MaTepHale;

IUTAHUPYET PECYPCHI IS TOCTHKEHHUS LEIH;

Ha3bIBACT TPYTHOCTH, C KOTOPBIMH CTOJIKHYJICS TIPW PEIICHUH 33Ja4M, W TpeiaraeT myTH
WX TIPeoIoNIeHNsI/ n30eraHus B TAIbHEHIIEH eI TeTbHOCTH.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS

CamocTosTeNbHO CTaBUTh HOBBIE yueOHbIe 1eNnu U 3ajauu. CaMOCTOSTEIbHO CTPOUTD KH3-
HEHHbIE TJIaHBl BO BPEMEHHOMW MepCIeKTUBE. MPH TUIAHUPOBAHUM JIOCTHIKEHUS 1IeJIe caMoCTOsI-
TEJIbHO U aJIeKBATHO YYUTHIBATh YCIOBHS M CPEICTBA MX JOCTUXKEHHUS. BbIIEIATh albTepHATHB-
HbI€ CIIOCOOBI TOCTHXKEHUS 1IeNT U BBIOMpaTh Hanboee 3 eKTUBHBIN coco0. AJIEKBAaTHO OIle-
HUBAaTh CBOM BO3MOXXHOCTHU JTOCTH)KEHUS LIEJIH ONpPEeNEHHON CI0KHOCTH B PA3IMYHbIX cepax
CaMOCTOSITEIbHOM JIEATEIHHOCTH.



Hoznaeamenvnvie YY/[:

® . aHAJM3MPOBATh, CPABHHUBATh, KJIACCU(UIIMPOBATH U 00001IaTh (aKTHl U SBJIC-
HUSl. BBISIBIATH IPUYUHBI U CIICJICTBUS IPOCTHIX SIBICHUH.

® OCYHIECTBJISITH CpPaBHEHHE, KIACCU(PUKALUIO, CAMOCTOSATEIHHO BBIOMPAsi OCHOBA-
HUS U KPUTEPHUH JIJIS1 YKa3aHHBIX JIOTHYECKUX OTepaluil;

® CTPOMTBL JIOTUYECKOE pacCyXJEHHEe, BKIIOYAIOIIee YCTAHOBJICHHE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3EH.

® C031aBaTh CXEMaTHYECCKHE MOJICIH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTepHU-
CTHK O0OBEKTa.

® COCTABJSATH TE3UCHI, PA3JIMYHBIC BUJIBI IJIAHOB (TIPOCTHIX, CJIOKHBIX U T.I1.).

¢ mnpeo0dpa3oBBIBATH WH(OPMAIIMIO U3 OJHOTO BHJA B IPYrod (Tabiuily B TEKCT U
np.).

® yMeTh OIpelessTh BO3MOXHBIE UCTOYHHKH HEOOXOAUMBIX CBEACHMI, MPOU3BO-
JUTH MIOUCK WH(OPMALIMU, AaHATTU3UPOBATh U OLIEHUBATH €€ TOCTOBEPHOCTD

® OCYUIECTBIICT PACIIMPEHHBINA MOMCK WH(GOPMAIIMU C UCIOJIB30BAHUEM PECYPCOB
o6ubmmorex u HTEpHETA;

® CYHUTHIBACT HH(OPMAIIUIO, MPEACTABICHHYIO ¢ UCIIOJIE30BAHUEM PaHee HEH3BECT-
HBIX 3HAKOB (CUMBOJIOB) MTPH HATMYUU UCTOYHUKA, COJEPIKAIIETO UX TOJIKOBAHHUE;

® CO371acT MOJICTU M CXEMBI JUIS PEIICHUS 33]1a4;

® [IEPEBOJUT CIOKHYIO MO0 COCTaBy MH(POPMAIUIO U3 IpaUyecKOro Uiu CUMBOJIb-
HOTO MPEICTABIICHUS B TEKCT U HA000POT;

® YCTaHaBIIMBaeT B3aMMOCBS3b OMUCAHHBIX B TEKCTE COOBITHIA, SBICHHM, MpoIlec-
COB;

® yUYaCTBYET B MPOEKTHO- MCCIENOBATENHCKON JAEITeTbHOCTH. TPOBOAUT HAOIIOIE-
HUE U DKCIEPUMEHT IO/ PYKOBOJCTBOM YUHUTENs. OCYIIECTBISET BHIOOp Hamboiee 3¢h-
(eKTHUBHBIX CITOCOOOB PEIICHHUS 33a/1a4 B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHUI;

® J[acT ONpE/ICIICHUE TOHITHSIM, YCTAHABIUBACT MPUINHHO-CJICICTBEHHBIC CBSI3H;

e 00001IaeT MOHITHS — OCYIIECTBIISICT JIOTHYECKYIO OTIEPAIUIO MTePEeX0/1a OT BUI0-
BBIX MPU3HAKOB K POJOBOMY TMOHSITHIO, OT IMOHSATHS C MEHBITUM O0BEMOM K TIOHSITHIO C
OO0JIBIIMM 00BEMOM;

® OCYIIECTBIIICT CPaBHEHHE, CEPHAIMIO W KJIACCU(DUKAIMIO, CAMOCTOSATEIHHO BBI-
Oupasi OCHOBAHUS U KPUTECPUU JIJISl YKa3aHHBIX JIOTHUECKUX OTEPAIIHIA;

® CTPOUT KJIAacCU(UKAIMIO HA OCHOBE JUXOTOMHYECKOTO JEJIeHUs (Ha OCHOBE OT-
pUIaHKS). CTPOUT JIOTHYECKOE PaCCYXJICHHE, BKIIOYAIOINICe YCTAHOBICHUE MPUIHMHHO-
CIIEJICTBEHHBIX CBS3EH;

® O0OBSCHSET SBIICHUS, MIPOLIECCHI, CBSI3U U OTHOIIEHUS, BBISIBISIEMBIE B XO/I€ HCCIe-
JIOBAHWS;

® 3HAET OCHOBHI YCBAWBAIOIIETO YTCHUS YMEET CTPYKTYPHPOBATH TEKCTHI (BBIICISIET
TJIABHOE W BTOPOCTEIICHHOE, TIABHYIO HJICI0 TEKCTa, BHICTPAMBAET IOCIICI0BATEIIBHOCTh
OIMCHIBAEMBIX COOBITHH), 3HaET OCHOBBI O3HAKOMHTEIHLHOTO YTCHHS; ITOCIIEIOBATEIb-
HOCTh OIMCHIBAEMBIX COOBITHI) - CTaBUTh MPOOJIEMY, apryMEHTHPOBAaTh €€ aKTyallb-
HOCTb.



® CaMOCTOSITENILHO MPOBOJIMTH MCCIICIOBAHUE HA OCHOBE NMPUMEHEHUS] METOJIOB Ha-
OJIFOZICHUS M DKCIIEPUMEHTA;
KommynukaruBubie YY /:
CaMocCTOSITEeIhHO OPTaHU30BBIBATh YIEOHOE B3aMMOJICHCTBHE B TPYIIIE (OMPEACISTh 00IIHe
IEJIU, pacTIpeieNATh POJIU, IOTOBAPUBATHCA APYT C JPYTOM U T.1.)
e CcoOJIIOTaeT HOPMBI TYOJIMYHOM PEYr U PETIIaMEHT B MOHOJIOTE U IUCKYCCHUH;
® TI0JIb3YETCs a/ICKBaTHBIMH PEYCBBIMHU KJIMIIEC B MOHOJIOTE (IIyOJIMYHOM BBICTYII-
JICHUW), TAAJIOTe, TUCKYCCHU;
¢ (dopmynupyer coOOCTBEHHOE MHEHUE U TIO3UIINIO, APTYMEHTHPYET UX;
® KOOPJWHUPYET CBOKO MO3UIUIO C TIO3UIUSAMH IMAPTHEPOB B COTPYIAHHYECTBE IMPH
BBIpabOTKE 00111eT0;
® YCTaHABIIMBACT M CPAaBHUBACT pa3HbIe TOYKHU 3PEHUS, MPEXKIE YeM MPHHAMATH
pEILICHHS W JIeNaTh BBIOOP; CIOPUT M OTCTaWBACT CBOIO IMO3UIMIO HE BPAXKICOHBIM IS
OIIIIOHEHTOB 00pa3oM;
® OCYIIECTBIISICT B3aUMHBIA KOHTPOJIb U OKa3bIBAaCT B COTPYAHUYECTBE HEOOXOIH-
MYIO0 B3aUMOIIOMOIIb. OPIaHU30BBIBACT U TUIAHUPYET YUCOHOE COTPYAHUYECTBO C yUUTE-
JIeM M CBEPCTHUKAMH;
e ormnpenenser ey U QYHKIIMA YIYaCTHUKOB, CIOCOOBI B3aMMO/ICHCTBHSI,
® I[TAaHUPYET 00IIUe CIIOCOOBI pabOTHI,
e yMeeT paboTaTh B IpyIIle — yCTaHABIUBAET paboune OTHOMIECHHS, YPPEKTHBHO
COTPYIHHYACT U CIIOCOOCTBYET MPOJAYKTHBHOW KOOTIEPALINH;
® UHTErPUPYETCS B TPYIIYy CBEPCTHUKOB U CTPOMT MPOJAYKTUBHOE B3aHMMO/ICHCTBHUE
CO CBEPCTHUKAMHU M B3POCIIBIMHU;
® YYNTBHIBACT Pa3HbIe MHEHHUS M MHTEPEChl M OOOCHOBHIBATH COOCTBEHHYIO IO3H-
UXO;

BpInyCKHUK MOJYYHT BO3MOKHOCTD HAYYUTHCH:

- MPOAYKTUBHO pa3peuiaTb KOHQJIMKTHI HA OCHOBE yu€Ta UHTEPECOB U MO3MUIMI BCEX ydacT-
HUKOB, MIOMCKA U OLIEHKH aJbTEPHATUBHBIX CIIOCOO0B pa3pelieHHs] KOH(IUKTOB;

JIOTOBAapUBATHCS M MPHUXOJUTh K OOILIEMYy PEIIEHHI0 B COBMECTHOM JESTENbHOCTH, B TOM
YHCJIE B CUTYallUH CTOJIKHOBEHUS HHTEPECOB;

OpaTb Ha ce0s1 MHUIIMATHBY B OPraHMU3allui COBMECTHOTO JEHCTBHUS (J1€110BO€ JIUJEPCTBO);

BJIaJICTh MOHOJOIMYECKON U JMANOTHYecKol (popMaMu peyd B COOTBETCTBUM C IpaMMaTH-
YECKMMH ¥ CHHTAKCUYECKMMH HOPMaMH POJIHOTO S3bIKA;

CJIeI0BaTh MOPAJIbHO-ITHUECKUM M NCUXOJIOIMUECKUM MPUHIUIAM OOLIECHUS U COTPYIHHU-
YECTBAa HAa OCHOBE YBAXXUTEJIBHOIO OTHOLIECHUS K MapTHEpaM, BHUMaHUA K JIMYHOCTH APYTOro,
aJICKBaTHOTO MEXJIMYHOCTHOIO BOCHPUATHS, TOTOBHOCTH AJ€KBATHO PEArMpoBaTh HAa HYXKJbI
JIPYTUX, B YaCTHOCTH OKa3bIBaTh MOMOIIb M AYMOIIMOHAIIBHYIO MOJIEPKKY NapTHEPAM B IpoOLEC-
ce TOCTHXKEHUS 0011eil 11e1M COBMECTHOM JIeATeNIbHOCTH;

IIpeaMeTHBIMH pe3yJIbTATAMM U3Y4YEHUS IIPEAMETA SBIAIOTCS CIEAYIONIUE YMEHUS:
OCO3HAHHE POJIM BELIECTB!

- OIIPEAEIIATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATD POJIb BEIIECTB B UX KPYrOBOPOTE, PACCMOTPEHNE XUMHUECKUX MPOIIECCOB;
- IPUBOJUTH IPUMEPHI XUMUYECKUX MPOLECCOB B MIPUPOJIE;



- HaXOJWUTh YEpThl, CBUAETEILCTBYIOLUINE 00 OOIMX MPU3HAKAX XMMHYECKHX IPOLECCOB U
UX Pa3InYUAX. UCTIOIH30BAHUE XUMHUECKUX 3HAHUH B OBITY;

- OOBSICHATH 3HaYCHUE BEILIECTB B KHU3HHU U XO3AHCTBE YEIIOBEKA,

OOBSICHATH MHUP C TOYKHU 3PEHUSI XUMUH;

— MEePEUYMCIIATh OTIMYUTENIbHBIE CBOWCTBA XMMUUECKUX BEILIECTB;

— pa3nuyaTh OCHOBHBIE XUMUYECKUE IIPOLECCHI; - OIPENEISTh OCHOBHBIE KJIACCHl HEOPTraHU-
YECKUX BEILECTB;

- IIOHUMAaTh CMBICI XUMHUYECKUX TEPMHUHOB. OBJIAJICHUE OCHOBAMHU METOJOB IIO3HAHMS, Xa-
PaKTEPHBIX [UIsl €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METOAbl XMMHUYECKON HayKu (HaOIOfeHuE, CpaBHEHHUE, HKCIIEPUMEHT,
U3MEPEHUE) U UX POJIb B IO3HAHUU IIPUPOJIBI;

- IPOBOJIUTH XUMHUYECKHE OTIBITHI U SKCIIEPUMEHTBI U OOBSICHATD MX PE3yJbTaThl;

YMEHHUE OIICHHWBATh IMOBEJCHHE YEIOBEKA C TOUKH 3PEHHUS XUMHUYECKOW 0€30MacHOCTU IO
OTHOLICHHUIO K YEJIOBEKY U IIPUPOJE;

- UCIOJIb30BaTh 3HAHUS XUMHHM IPU COOJIOACHUU MIPABUII UCHOIb30BAHUS OBITOBBIX XMMHU-
YECKHUX IIPENapaTos;

- pa3InyaTh ONacHbIe U OE30IacHbIE BEIIECTRA.

Pabouas mporpamma moctpoeHa Ha OCHOBE KOHIIEHTPHUECKOTO MOJX0Ja. DTO AOCTUTAeTCs
MyTeM BBIWICHEHUS NUJAKTUYECKOM €IMHMIIBI — XMMHYECKOr0 3JIEMEHTa - U JaJbHEUIIeM yc-
JIOKHEHUH M PacIIMPEHHH €€: 371eCh TAKOBBIMH BBICTYNAIOT (DOPMBI CYIIIECTBOBaHMsI (CBOOOTHBIE
aTOMBI, TIPOCTbIE U CJIOKHBIE BellecTBa). B mporpamme yuuThIBaeTCsS peanu3aliis MexKnpea-
METHBIX CBsi3ell ¢ kKypcom ¢usuku (7 kiacc) u ouonoruu (6-7 Kiaaccel), rie AaeTcs 3HAKOMCTBO
CO CTPOCHHEM aTOMa, XUMUYECKOH OpraHu3anreil KIETK! U MpoIieccaMi OOMEHa BEIIECTB.

OcHoBHOI1 (popMoOii opraHu3anuu y4eOHOro mpoiecca sBIsSeTCS KJIACCHO-YpOYHAs CHC-
TeMa. B KauecTBe MOMONHUTENBHBIX (OPM OpraHU3anuu 00pa30BaTENHFHOT'O MPOIECCa UCIOIb-
3yeTcs cUcTeMa KOHCYJIbTAllMOHHOM MOJJEPKKH, UHANBUAYATIBHBIX 3aHIATUH, CAMOCTOSATENIbHAS
paboTa yJammxcs ¢ UCIOJIb30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA.

[TpeoGnanatomeit GpopMoil KOHTPOJIS BBICTYNAIOT MUCBMEHHBIM (CaMOCTOSITEIbHBIE U KOH-
TpOJBbHBIE PabOTHI) U YCTHHIH OMpoc (cobeceoBaHue), TECTUPOBAHHUE.



Conepsxkanue yueOHOro nmpeamera.

Pa3nen 1. HauajibHble NOHATHSA M 3aKOHBI XUMHH. (20 4yacoB)

Tena u BemectBa. CBONCTBA BEIIECTB. DTAJIOHHBIE (PU3MYECKUE CBOMCTBA BemiecTB. Mare-
puana u MaTepuaioBe/ieHne. Pojib XuMUM B JKM3HU COBpEeMEHHOTO obmectBa. OTHOIIEHHE 00-
IIECTBA K XUMHUU.: XeMOPUIHSI U XeMOo(DoOusi.

Mertoapl uzydeHust xumuu. Habmonenne. Dxcriepument. Monenupoanue. Mojenu mare-
pUaJIbHBIE U 3HAKOBBIE UJIM CUMBOJIbHBIE.

I'a3bl. XKunkoctu. TBepapie BemecTBa. B3anMHble IEPEX0OIbI MEKY arperaTHIMU COCTOSI-
HUSIMU BEIIECTBA: BO3TOHKA (CyOIMMaIus) U AecyOIMMaIis, KOHICHCAIUS ¥ UCTIAPCHHE, KPU-
CTAJIM3aIYs U IIJIaBJICHHE.

®dusnyeckue sABiIeHUA. YUCThIE BENIECTBA U CMECH. | OMOT€HHBIE U TETEPOTrCHHBIE CMECH.
Cwmecu ra3o000pas3Hbie, KUIKKE, TBepabie. CIIocCOObI pa3ielieHUs CMECe: MeperoHKa Ui JIUC-
TAJUISAIMS, OTCTauBaHUE, PUIBTPOBAHKE, KPUCTAJUIU3AIINS, BRITAPUBAHKUE. XpoMaTorpadusi.
[TpumeHneHue 3THX cocoO0B B 1a00PaTOPHOM MPAKTUKE, Ha MPOU3BOJICTBE U B OBITY.

XUMHYECKHUE JIEMEHTbl. ATOM U MOJIeKyIbl. [IpocTbie u cioXxHble BemecTBa. AJIOTPOIIHS
Ha IpuMepe Kuciaopoaa. OCHOBHBIE TIOJIOKEHHUST aTOMHO-MOJIEKYJIsipHOTro yuenus. Monsl. Bere-
CTBa MOJICKYJISIPHOT'O ¥ HEMOJICKYJIIPHOTO CTPOCHHSI.

3HaKu (CHMBOJIBI) XUMUYECKHX JIeMeHTOB. MHpOpMaIus, KOTOPYIO HECYT 3HAKA XHMHY e-
CKHX 3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUM HEKOTOPBIX XUMHUUYECKUX 3aemMeHToB. [ICXD J1.1.
MeHeneeBa: KOPOTKONEPUOAHBIN U JIIMHHONIEPUOAHBINA BapuaHThl. [lepuosas! u rpynmel. ['nas-
Hasl ¥ MoOoYHas noArpymibl. OTHOCUTEIbHAS aTOMHAs Macca.

Xumuueckue Gpopmynsl. Uuaekcs u kodpduimeHTsl. OTHOCUTENbHAS MOJIEKYJISIpHas Mac-
ca. MaccoBas 10J11 XUMUYECKOT0 dJIeMeHTa B coequHeHnn. MHdopmaius, KOTOpyro HECYT XHU-
MUYECKHEe (POPMYIIBI.

Banentnocts. CtpykTypHBIe HOpMYITBIl. XUMUYECKUE FJIEMEHTHI C TTIOCTOSTHHOM U TTepEMEH-
HOM BaJICHTHOCTHIO. BbIBO (pOpMYIIBI coeMHEeHMsI IO BaJleHTHOCTH. OnipeiesieHue BaJIeHTHOCTH
XUMHYECKOT0 dJIeMeHTa 1o Gopmyiie BemecTBa. CocTaBieHHEe HA3BAHHUI COSTUHEHUN, COCTOSI-
IIUX U3 IBYX XUMUYECKUX 3JIEMEHTOB, [0 BAJICHTHOCTU. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

XuMHuueckue peakuuu. PeareHTsl U NpoayKThl peakuuu. [I[pu3Haku XUMUYECKUX peaKIIvil.
VYcnoBust uX NpoTEKaHUs U MpekpaileHus. Peakuuu ropenus. DK30TepMUYECKUE U SHAOTEPMHU

YECKHE peaKLUu.
3aKOH COXpaHEHMsI MAacChl BEIECTB. XMMHUYECKHE ypaBHEeHNA. COCTaBIEHNE XUMUUYECKUX
ypaBHeHu. THpOopMaIus, KOTOpyI0 HECET XUMUYECKOE ypaBHEHHE.

Knaccudukanus XuMHUeCKHUX peakluil IO COCTaBy U YUCIY PEareéHTOB U MPOAYKTOB. THIIbI
XUMHUYECKHX peakiuid. Peakiinu coenuHenus, paznoxxeHus, ooMeHa, 3ameieHus. Karanuzaropsl
U KaTajius.

JleMoOHCTpaL UK.

e Komexkuu MatepraioB U U3AETUN U3 HUX.

e Mogenu, UCTIONB3yEeMbIE Ha YpOKaxX (PU3HMKH, OUOJIOTUH U Teorpaduu.

e OObeMHBIE U HIAPOCTEPHKHEBBIE MOJIEIH HEKOTOPHIX XUMUYECKUX BEILIECTB.

e  Mopenu KpUCTAJUIMYECKUX PEIIETOK.

e (CobOupanue mpubopa JIsi MOTYUYESHUSI Ta30B U MPOBEPKA €ro Ha TePMETHYHOCTb.
e Bosronka cyxoro npja, iiofa uian HapTanuHa.



ArperatHble COCTOSIHUS BOJIBI.

Paznenenne nByX HECMEIINBAOIMIMXCS )KUAKOCTEN C IIOMOILBIO JETUTEIBHON BO-
POHKH.

YcraHoBka st GUIBTPOBAHMS U €r0 paboTa.

YcTaHoBKa JJ1s BRINAPUBAHUS U €ro padora.

Paznenenue kpacsiero Bemectsa aoMactepa ¢ TOMOIIbI0 OyMakKHON XpoMaTo-
rpadumu.

Mojenu ayuIoTPOIHBIX MOAU(DHUKAINN YIIIepoaa U Cephl.

Hoptpets 1.5. Beprennyca u JI.W. Menzeneesa.

Kopotkonepuoanslii u nnmuaHonepuoaubid BapuanTel [ICXO J[.M. Menaeneena.
KoHcTpynpoBanue mapocTep>KHEBbIX MOJICIICH.

Arnmnapar Kunna.

Paznoxenne 6uxpomara aMMOHHUSI.

B3aumoneiicTBue COISIHON KUCIOTHI C IIMHKOM.

[Tomyuyenue runpoxrcuaa Mmeau (2) ¥ ero pa3ioKeHue Mpu HarpeBaHUH.

JlaGopaTopHbie ONBITHI.

1.

No oo

©

O3HakoMJIeHHE ¢ KOJUIeKLUel 1abopaTOpHOI MOCybI.
[TpoBepka npubopa [uis NOJyYEeHHUs T'a30B HA FePMETUYHOCTb.
ITpuroroBiaeHNE reTEPOreHHON CMECH IIOPOLLIKOB CEPHI U JKeJle3a U UX Pa3lIEICHHUE.
B3aumoneiicTBue pacTBOPOB XJIOpH/Ia HATPUsI K HUTpaTa cepedpa.
[Tonryuenue rugpokcuia Meu (2) v ero B3auMOJIEHCTBUE C CEPHOM KUCIOTOM.
B3anmozeincTere pacTBOpa coAbl ¢ KUCIOTOM.

[TpoBepka 3aKkOHa COXpPAHEHUs MAcChl BEUIECTB HA IPUMEPE B3aUMOAECHCTBUSI 1IEJI0-

YU U KUCJIOTHI.
PasnoxeHnue nepokcua BOJOpoia ¢ TOMOIIBIO OKcHla Maprasiia (4).
3amelnieHHe Kee30M MeJIM B METHOM KyIIOpOCe.

IIpakT4yeckune padoThl.
1. 3nakomcTBO ¢ 1abopaTopHbIM 000pyaoBaHuEeM. [IpaBuia TeXHUKH O€30MACHOCTH MPU
pabore B kabuHete xumuu. Hekotopsie BUbpI padoT.

2. AmHanus IOoYBblI.

Pa3nes 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHU4ecKuXx BemecTs. KomyecrBeHHbIe

oTHoueHus B xumum. (18 yacon)

Cocras Bo3ayxa. [Tonstre 06 06beMHOI 10JIe KOMIIOHEHTA IPUPOTHOM Fra30BOM CMECH —
Bo3/yxa. Pacuer o6beMa KOMIIOHEHTA Ta30BOM CMECH TI0 €T0 00BEMHOI J10J1€ U HA00OPOT.
Kucnopoza. O3on. [Tonydenne kuciaopoaa. CoOupanue u pacro3HaBaHUE KHCIOpoaa. Xu-
MHUYECKHE CBOMCTBA KUCIOPO/Ia: B3AUMOCHCTBHE C METAIIIAMH, HEMETAJJIAMHU M CJIOKHBIMH

BeuiectBamu. [Ipumenenue kucnopoa. KpyroBopor kuciaopoja B Ipupo/ie.

Oxcunpl. O6pazoBaHKe Ha3BaHUM OKCHIIOB 10 UX Gopmynam. CoctaBiieHue GopMyi OKCH-

JO0B 110 Ha3BaAHUAM. HpCI[CTaBI/ITCJII/I OKCHIOB: BOJA, yFHCKHCHBIﬁ ra3, HéramcHas U3BCCTh.



Bonopon B nmpupoie. ®Pusnyueckue 1 XMuMUUECKHE CBOMCTBA BOJIOPO/IA, €T0 MOIYyYECHHUE U
MIpUMEHEHUE.

Kucnotsl, ux coctaB u knaccupukanus. MUaruduropsl. Tabnuna pacrBopumoctu. ComsHas
U CepHasi KUCIOThI, UX CBOMCTBA U MPUMEHEHHE.

Conu, ux coctaB u Ha3BaHus. PactBopumocTs coneit B Boje. [IpeacraBurenu cosnei: xio-
pua HaTpusl, KapOoHAT HaTpusl, pocdaT KaabIus.

[Tocrosinnast ABoranpo. KonuuectBo Bemectsa. Monb. Monsipaas macca. Kpatueie equ-
HUIIBI U3MEPEHUS KOJUYECTBA BEIIECTBA — MUJUIUMOJIb M KAJIOMOJIb, MUJUTUMOJISIpPHAS U KUJIO-
MOJISIPHAsI MacChl BEIIIECTB.

Pacuets! ¢ ucnoap30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIAPHAS MACCA», «I10-
CTOSIHHasA ABOTaJpo».

3akon ABorazipo. MomsipHbIi 00beM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS IJIOTHOCTD
OJIHOTO Ta3a Mo APyromy.

. KparHple equHUIBI H3MEPEHUS KOJIUYECTBA BEIIECTBA —MUJUIUMOJISIPHBIA U KUJIIOMOJISP-
HBIH 00BEMEI T'a30B.

PacueTsl ¢ MCIOb30BaHUEM MMOHATHIA «KOJIHMYECTBO BEIIECTBAY, «MOJIIPHAS Maccay, «MOo-
JISIPHBIA 00BEM Ta30B», «IUCIO ABOTAIPOY.

I'unpocdepa. KpyroBopoT BojsI B mipupoae. PU3NUecKie U XUMHYSCKHE CBOMCTBA BOJIBI:
B3aUMOJCHCTBHE C OKCHIAMH.

OcHoBaHus, ux coctaB. PacTBopuMocTh OCHOBaHUH B BOJie. MI3MeHEeHME OKpacKu MHANKA-
TOPOB B 1IeT0UHOM cpene. [IpeacraBuTenu menouen: TuaApOKCUIbI HATPHS, KU U KaJbIIUA.

PactBopuTens u pactBopeHHOE BemiecTBo. PactBopbl. PacTtBopenue. ['maparel. MaccoBas
JIOJISI PACTBOPEHHOTO BEIIECTBA. PacyeTsl, CBSI3aHHBIE C HCIIOJIb30BAHUEM TTOHATHI»MACCOBas
JIOJISI PACTBOPEHHOTO BEIIECTBAY.

JleMoHCTpaLUK.
e [lonyueHue KUCIOpPOAA PA3IOKEHUEM IIEPMAHTAHATA KaJlus U IIEPOKCUIA BOLOPO-
za.
e (CobOupaHue METOJIOM BHITECHEHHS BO3/IyXa U BOJIBI.
e Pacno3HaBaHue KUCIOpOIA.
e Topenue maruus, xxesnesa, yris cepbl u pochopa B Kucmopoie.
o Komnekuus OKCUI0B.
e [lonyuenue, cobupanue, pacro3HaBaHUE BOJIOPO/IA.
e ['openue Bomopoa.
e BsaumoneicTBre BOAOPOJA C OKCUIOM MEJH.
e Koeknus MUHEpanbHbBIX KACIOT.
e [IpaBumo paz0aBieHUs CEPHOI KUCTOTHI.
o Konnekuus conew.
e Tabnuiia pacTBOPUMOCTH OCHOBAHUH, KHCIIOT U COJIEH B BOJIE.
e HexoTopble MeTaJTbl, HEMETAJIBI M COEAMHEHHS KOJTMYECTBOM BEIIECTBA B | MOJIb.

L4 KOJ'IJ'ICKI_II/ISI OCHOBAaHHUI.

JlaGopaTopHbie ONBITHI.
10. TTomyTHEHHE N3BECTKOBOW BOJIBI MTPH MPOMYCKAHUH YTIIEKHCIIOTO Ta3a.



11. TlomydeHnue BOIOPOA B3aMMOICHCTBUEM ITUHKA U COJISTHOM KUCIIOTHI.

12. Pacno3naBaHue KUCIOT UHAUKATOPAMH.

13. N3meHEeHHE OKpPACKU MHIMKATOPOB B MIEIIOYHON cpejie.

14. OsnaxomiieHue c npenapaTamy JOMallHeN WIK HIKOJbHOM allTeYKy — pacTBOpaMH Iie-
pokcuaa BOAOPOJa, CIUPTOBOM HACTOMKHK MOJA U HAIIATBIPHOTO CIHUPTA.

IpakTnyeckne padoTbl.

3. Tlomyuenue, cobrpaHue U pacrio3HaBaHUE KHCIOPOJa.
4. TlomyueHnue, coOMpaHue U paclo3HaBaHUE BOAOPOJA.
5. IlpuroroieHne pacTBOPOB COJIEH C UX 3aJJaHHOM MaccOBOH JI0JIEH.

Pasnen 3. OcHOBHBIE KJIACCHI HEOpPraHuveckux coeguHenni. (10 yacon)

O06o0mIeHne cBeAcHM 00 OKCHIaX, MX KIIACCU(PUKAIINU, Ha3BaHUSAX U cBOMCTBaX. CrocoObI

IMMOJIYYCHHA OKCHUOOB.
OCHOBaHI/IH, Hux KJ'IaCCI/I(bI/IKaL[I/IH, Ha3BaHUS U CBOMCTBA. B38.HMO,Z[€I>'ICTBPI€ C KUCJIO0TaMH, KH-
CIIOTHBIMH OKCHJAAMU U COJIsIMU. Pa3znoxkeHue HCPACTBOPUMBIX ocHoBaHuii. CriocoObl MMOJIYyYCHHA

OCHOBaHHUH.
Kucnotsl, ux xnaccuduxanus u HazBanus. O0IIMe XUMHUECKHUE CBOMCTBA KUCIOT. B3anumo-
JIEHCTBHUE KUCIIOT C METAJUIaMU. DJIEKTPOXUMUYECKUN sl HAPSLDKEHU MeTallioB. B3anmoeii-

CTBHE KHCJIOT C OKCUAaMU METAJUIOB. B3anmMoAeicTBIE KUCIOT C OCHOBAHUSIMH — PEAKIIMS HEW-

Tpanu3auuu. Bzaumopeiicreue kucnot ¢ consimu. [lonydenre 6eCKuCIOpOIHBIX U KHCIOPOACO-

JepoKaIux KUCIIOT.
Conu, ux kinaccuukanus u cBoicTBa. BzanmosenicTBre coseit ¢ MetaiyiaMu, 0COOEHHOCTH

ATUX peakuui. BzanmoaencTsre cone ¢ CONsIMU.
I'eneTnueckue psAapl MeTaia 1 HeMetaiuia. [ eHeTnueckas cBs3b MEXy KJlacCaMu Heopra-

HHUYCCKUX BCUICCTB.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

JlabopaTopHble ONBITHI.

BzauMoaeiicTBre okcuia KaabIlHs C BOIOH.
[ToMmyTHEHME N3BECTKOBOM BO/IBI.

Peaknus HelTpanu3anuy.

[Tonyyenue runpokcua Mmeau (2) U €ero B3auMOJEHCTBHUE C KUCIIOTOM.
Pa3znoxxenue ruapokcuia Meau (2) mpu HarpeBaHUH.
BzaumoneiicTBrE KHCIIOT C METAIIAMHU.
BzauMogeiicTBue KUCIOT € COJISIMH.

O3HaKOMJICHHE C KOJUIEKIIUEHN COJIEH.
Bzaumopeiicteue cynbdara menu (2) ¢ xene3om.
BzanmojeiicTBHE COJICH C COJISIMH.
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25. I'eneTnueckas CBs3b Ha IPUMEPE COSAMHEHUN MEIH.

IIpakTyeckue padoTsbl.
6. Pemenue skcriepuMeHTAIBHBIX 33/a4.

Pasznea 4. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xumu4ieckux djiemeHton (I13
u [1CX3J) JI.U. MeHnaeneeBa u crpoenne aroma. (8 4acos)

EcTtecTBeHHBIE CEMENCTBA XUMUYECKHUX JIEMEHTOB: IIEJIOYHbIE U IIETOYHO3EMENbHBIE ME-
TaJUTbI, TAIOT€HBI, UHEPTHBIE Ta3bl. AM(OTEPHOCTh. AMQOTEpHBIE OKCHJIBI U THAPOKCHIBI. Kom-
IIJIEKCHBIE COJIU.

Otxpeitue .. MenneneessiMm 113 u cozpanue um IICXD.

ATOMBI KaK popMa CyIIeCTBOBAHUS XHMHUECKUX 3JIeMeHTOB. OCHOBHBIE CBEJICHHUS O CTPOE-
HUU aTOMOB. JloKa3aTenbCcTBa CI0XKHOCTU CTpoeHus atoMoB. OnbiThl Pezepdopaa. [Inanerapuas
MOJIEJIb CTPOCHUS aTOMOB.

CocraB aTOMHBIX s/1€p: IPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS aTOMHAs Macca. BzaumocBs3b
MOHSTUH «TIPOTOHY, KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.

Mukpomup. DIEKTPOHBI. CTPOCHUE IECKTPOHHBIX YPOBHEH aTOMOB XUMHUECKHUX JIEMEHTOB

NoNe 1-20. [TonsiTue 0 3aBEpPIICHHOM 3JIEKTPOHHOM YPOBHE.

N3oTombl. ®usnueckuii cMbIcT cuMBOJIMKY [leproamueckoit cucremsl. CoBpemeHHast Gop-
mysupoBka [13. U3MeHeHns CBOWCTB 3JIEMEHTOB B MIEPUO/IaX U TPyMNax, Kak (yHKIMS CTPOCHUS
3JIEKTPOHHBIX 000JI0UEK ATOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTajlla U 3JIEMEHTa-HeMeTasula 1o ux nojoxenuto B [ICXD
JI.1. MeHaeneeBa.

JleMoHCTpALUK.
e Paznmuunsie popmsbl Tabnun I1C.
e Mopenuposanue nocrpoenus I1C JI,1. Menneneesa.
e Mopenu aTOMOB XUMHUYECKUX JIEMEHTOB.

e Moaeiau aTOMOB 3JIEMEHTOB 1-3 Mepruoaos.

JlabopaTopHble ONBITHI.
26. [Tomyyerne aMmpOTEPHOTO THIPOKCHIA U UCCIIEIOBAHUE €TO CBOMCTB.

Pa3nen 5. Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakuun. (10 yacos)

HonHnas xumuueckas cBsi3b. FIoHbI, 00pa3oBaHHbIE aTOMaMH METAJUIOB M HeMeTauoB. Cxe-
MBI 00pa30BaHMs MIOHHOM CBA3M Ul OMHAPHBIX coenHeHNH. loHHBIe KpucTalInuecKkue pe-
HIETKH U (pU3MYecKHe CBOICTBA BEIIECTB C 3TUM TUIIOM petieTku. [lonstue o popmynbHON enu-
HUIIE BEILECTBA.

KoBaneHntHas xummuueckast CBsi3b. JJIEKTPOHHbBIE U CTPYKTYpHbIE hopMyiibl. KoBaneHTHas
HenoJisipHast cBsi3b. CxemMbl 00pa30oBaHMs KOBAJIGHTHOW CBSA3M JIJIsl OMHAPHBIX coeMHEeHUH. Mo-
JEKYJSIPHBIE U ATOMHBIE KPUCTAIINYECKNE PEIIETKH, U CBOMCTBA BEUIECTB C 3TUM THIIOM penie-
TOK.
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DJIEKTPOOTPULIATENBHOCTD. P a5iekTpooTprnarensHOCTH. KoBaneHTHas nosipHas XUuMHU-
yeckas cBsA3b. CxeMbl 00pa30BaHusl KOBAJICHTHOM MOJISIPHOM CBS3M 11 OMHAPHBIX COSAUHEHHH.
MouekynsipHble U aTOMHBIE KPUCTANINYECKUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM pe-
LIETOK.

Mertannnueckast XMuMUYeCKasi CBSI3b U METAJUIMUECKasi KpucTaindeckas peuierka. CBoiicTBa
BEILECTB C TUM TUIIOM pelIeToK. EnuHas npuposa XuMUYECKUX CBA3EH.

Crenensb okucnenus. CpaBHEHHE CTEIIEHENW OKHUCIEHU U BaJleHTHOCTH. [IpaBuiia pacuera
CTEMEeHH OKUCIICHHUS 110 GopMyIaM XUMUYECKUX COCTUHEHUH.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakunu. ONpeeseHre CTeNeHe OKUCICHUS s
3JIEMEHTOB, 00pa3yOIINX BEIIECTBA Pa3HbIX KJIACCOB. Peakiiu HOHHOTo 0OMeHa U OKUCITUTENb-
HO-BOCCTaHOBUTENbHbBIE peakliii. COCTaBIEHUE YPAaBHEHUN OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuuii METOJIOM JIEKTPOHHOIO OaJiaHca.

JdeMoHcTpanmnm.
e Buneopparments! u cnaiinpl «MloHHAsS XUMUYECKas! CBSI3b.
e KoJsuteknus BelecTs ¢ MOHHOH CBS3BIO.
e Mopenu MOHHBIX KPUCTAJUIMYECKUX PELIETOK.
e Buneodpparments! u cnaiinpl «KoBaleHTHAs XUMUYECKask CBSI3bY.
e Koleknus BeecTB MOJIEKYJISIPHOIO U @aTOMHOTO CTpoeHus1. Moaenn MOJIeKyJIsIp-
HBIX U @TOMHBIX KPUCTAJUIMYECKUX PELIETOK.
e (Cnaiiael «Meraunyeckas XMMHUYECKask CBA3bY.
e Komnexnus «MeTallasl U CILUIaBbI»)
e B3aumonencTBUE IIUHKA C CEPHOU U COJISTHOM KUCIIOTOM, XJIOPUIOM MEH.

TemaTH4ecKoe MJIAHUPOBAHHE YPOKOB XMMHH B 8 Kiiacce
(68 waco, 2 yaca B HeJ1eJI10).

Ne Tema KosmnuectBo yacos | Kou-Bo npak- | Kos-Bo KOHTpoOJIBb-
THYECKHUX HBIX
1 Pa3nea 1. Hauans- 2 1
HbIC MOHATHS U 3aKO0-
HbI XUMHH. 20 gyacoB
2 Paznen 2. Baxk- 3 1

HelllMe npeacTaBuTe-
JIM HEOPraHUYeCKUX
BemecTB. Koanuect-

BEHHBIE OTHOIIIEHHS B 18 yacos

XHMHH.

3 Paznen 3. OcHOBHBIE 1 1
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KJIacChl HEOPraHu4e-
CKHX COeIMHEeHMM.

10 gacoB

Pasznea 4. [lepuoguye-
cKkuii 3akoH u Ilepuo-
AUYECKAsl CUCTEMA XH-
MHYECKHX 3JIEMEHTOB
13 u IICXD) A.N.
MenneneeBa u cTpoe-
HHe aToMa.

8 yacoB

Pazpen 5. Xumnueckas
cBsI3b. OKHCJIUTEJIbHO-
BOCCTAHOBHTEJIbHBIE
peaxkium.

10 yacoB

Pe3epBHoOe Bpemst

2 yaca.

Bcero yacos

68 yacos
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