MUHUCTEPCTBO NPOCBEHIEHUS POCCUIICKOM ®EJIEPAIIUU
MUWHHUCTEPCTBO OBPA3OBAHUA U MOJIOJEXHOM MOJTUTUKH
CBEPJ1JIOBCKOH OBJIACTH
VIIPABJIEHME OFPA3OBAHMS AJIMUHUCTPALIMH
BEPXHECAJIJTMHCKOI'O TOPOJICKOI'O OKPYT A

MopnwvcaHo undpoBoii NoANMChIO:
]—]-IKOHa N(—) 2 Kanuehko P.O.
3 I_I DN: cn=KanueHko P.0., o=LlIkona
N22, email=vs_school2@mail.ru,
c=RU
MecToHaxoxpaeHve: BepxHas
Canpa, yn. SHrenbca,aom 87,
Kopnyc 2
[Hata: 2024.08.31 09:01:05 +05'00'
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens IIIMO 3amecTuTenb nupekropa no YBP JrpeKTop MIKOJIbI
NBanosa O.C. bopoauna M.B. Kanuenko P.®.

ITpuka3 Ne 222/1 ot 31.08.2024

AJAIITUPOBAHHASA PABOYASA ITPOTPAMMA

XumMusa

JU1s1 oOyuarommxcs 8 — 9 Kiraccon

r. Bepxusas Canna



INOACHUTEJIBHASA 3AIINCKA

PabGoyas mnporpamma mno XuMUM A0 OOy4aroOUIMXCS C  3aJCpiKKOU
ncuxudeckoro pasputus (mamee — 3IIP) Ha ypoBHE OCHOBHOTO 00IIErO
oOpa3oBaHUs TMOATOTOBIEHAa Ha ocHoBe denepanbHOrO roCyIapCTBEHHOTO
o0pa30BaTeIbHOTO  CTaHAAapTa OCHOBHOTO o0miero oOpazoBanms ([Ipukas
Munnpocenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC O0O0),
denepaabHONM aIanTUPOBAHHOM 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl sl OOy4aroUIuxcsi ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI
(ITpuxa3z Munnpocsemienus Poccun ot 24 Hos6ps 2022 . Ne 1025), denepanbHoit
MpOrpaMMbl BOCIIUTAHHUS.

[IporpaMmMa mo XuMuu pa3paboTaHa C IEJIbI0 OKa3aHWUS METOJUYECKON
IIOMOIIIM YYUTENIO B CO3JaHUU pabovell MpOrpaMMsbl 110 yYEOHOMY MIPEIMETY.

VYyeOnblli npeaMer «XuUMHUS»  BXOAUT B MPEIMETHYIO  00JacThb
«EcTecTBeHHOHay4YHble  MpeAMETb». B cucTemMe  ecTeCTBEHHOHAYYHOTO
0o0pa30BaHUs XUMUS KaK YYEOHBIA MPEAMET 3aHUMAET BaXKHOE MECTO B IMO3HAHUH
3aKOHOB NPHUPOAbI, (POPMUPOBAHUHM HAYYHON KAPTUHBI MUPA, CO3JaHUH OCHOBBI
XUMUYECKUX 3HAHUWA, HEOOXOAUMBIX JUIsl TOBCEIHEBHOW JKW3HHM, HaBBIKOB
3I0pOBOrO0 M 0€30MaCHOr0 JUIsl YeJNOBeKa M OKpY)Kalllew ero cpenbl obOpasa
YKU3HHM, & TAK)KE B BOCIIUTAHUU SKOJIOTUYECKOMN KYJIbTYPBHI.

YcenemHocTh M3y4eHUsT XHMHMM CBSI3aHA C  OBJAJACHUEM XUMHUYECKHM
S3BIKOM, COOJIIOJIEHMEM TMpaBWi Oe30MacHONM paboOThl TPU  BHITIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHUHU C
JPYTUMH MPEeIMETAMU LIKOJIBHOTO Kypca.

[Iporpamma BKJtOUaeT B c€OSi OCHOBBI HEOPTaHMYECKOW W OpPraHUYECKOM
xumuu. ['aBHOW wuaeel MporpaMMbl SBISIETCS CO3JaHUE 0a30BOTO KOMIUIEKCA
OMOPHBIX 3HAHUHN MO XMMHH, BEIPAXKEHHBIX B ()OPME, COOTBETCTBYIOIIEH BO3paCTy
0Oy4Yarommxcst U UX 0COObIM 00pa30BaTEIBHBIM TOTPEOHOCTSIM.

B coxmepxaHuum JaHHOTO Kypca MPENCTaBICHbl OCHOBOIOJATAIOIINE
XUMUYECKHE TEOPETUUECKUE 3HAHMS, BKIIIOUAOIINE U3yUYeHHE COCTaBa U CTPOCHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHUS, IPOTHO3UPOBAHHE CBOMCTB
BEILIECCTB, UCCIICIOBAHUE 3aKOHOMEPHOCTEH XUMHUUYECKHUX NPEBPALLCHUN U ITyTEU
YIOPABJICHUS UMH B 1EJISIX MTOJYYEHHUS! BEUIECTB U MaTEPHUAJIOB.

TeopeTnyeckyto OCHOBY H3yYEHHsS HEOPTraHWYECKOM XWUMHH COCTABIISET
aTOMHO-MOJIEKYJIsIpHOe yueHue, llepmommueckuin 3akon JI.MI. MenneneeBa c¢
KPaTKMMH CBEICHHAMH O CTPOCHMHM aToMa, BHJAX XUMHUYECKOM CBS3H,
3aKOHOMEPHOCTSX NMPOTEKAHUS XUMUYECKUX PEAKIU.

B wu3yueHunm Kypca 3HAuMTENIbHAas pPOJIb OTBOJAUTCA XUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JaOOpaTOPHBIX PadOT, OMHCAHMIO
pe3yibTaTOB YYEHUYECKOTO HKCIIEPUMEHTa, COOJIOJIEHUI0O HOPM U MpaBUIl
0e3omacHoi paboThl B XUMHYECKOH J1abopaToOpu.



Peanuzamust gaHHOM mporpaMMbl B Tpolecce OOydeHHUs MO3BOJIUT
oOyuarorumcsi ¢ 3[1P ycBOuTh KiltoueBble XMMHUUYECKUE KOMIETEHIIMU U MOHSTH
pOJIb U 3HAYEHHE XUMHUU CPEIU JPYTUX HAYK O IPUPOJIE.

N3yuyenue XxumMmuu cnocoOCTBYEeT POPMUPOBAHUIO Y OOYUAIOIINXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHUIO OOIIEHAyYHBIX METO/AOB (HaOIIOACHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJICJIMPOBAHUE), OCBOCHUIO TIPAKTUYECKOTO MTPUMEHEHHU S HAYUYHBIX
3HAHMM, OCHOBAHHOT'O Ha MEXKIIPEIMETHBIX CBS3sIX C npeameTamu « OKpyKarouui
mupy, «®Dusukay, «buomorms», «l'eorpadus», «Marematnka» u (popmupyer
KOMIETCHIIMM, HEOOXOMuMBbIe [JIsl TPOAODKEHHsS 00pa3oBaHusi B 00JacTu
€CTECTBEHHBIX HayK.

N3yuenne xuMuu cnocoOCTByeT pa3Buthio y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpakeHHUs, (PYHKIMOHAIBHONH TPaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKH aHAIM3UPOBATH HHPOPMAIIHIO, IPEACTABICHHYIO B
pasnuyHbIX (Qopmax. 3HAUMMOCTH TpeIMeTa JJisi Pa3BUTHS  KU3HEHHOU
KoMIleTeHIMK  oOyuvaromuxcst ¢ 3[IP  3aknrouaeTrcs B yCBOGHMH OCHOBBI
XUMUYECKUX 3HAHUW, HEOOXOJMMBIX JJIsi TIOBCEJHEBHON JKM3HU; HAaBBIKOB
310pOBOro M 0O€30macHOro MAJisi 4YejJoBeKa M OKpY’Karllled ero cpeasl oOpasza
KU3HU; POPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPHI.

[IporpamMma oTpaxaer coaepkaHue 0Oy4eHHUs MPEAMETY « XUMUS» C YUETOM
0co0bIX oOpa3oBarenbHbIX MOTpeOHOCTeN oOydarommxcs ¢ 3IIP. Osnanenue
y4eOHBIM TPEIMETOM «XUMHS» TPEACTABISET OMPEACICHHYIO TPYIHOCTH IJIs
oOyuatomuxcst ¢ 3[IP. D10 cBS3aHO C OCOOEHHOCTSMHM MBICIUTEILHON
NESTEIbHOCTH, TEPUOJUYSCKUMHU KOJIeOaHUSIMHU BHHMAHUS, MallbiIM OO0BEMOM
namsITH, HEJOCTaTOYHOCThIO  OOINero  3amaca  3HaHWH,  TMOHWKCHHBIM
M03HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOTO PA3BUTHSI.

Jl7is mpeoioieHrst TPYIHOCTEH B M3YYCHHH y4eOHOTO MpeaMeTa « XUMUS»
HeoOxoaMMa anmanrtanus o0beMa U XapakTepa ydeOHOro wMarepuaia K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOyYaroIIMXCs, Y4YeT HX
OCOOCHHOCTEM pAa3BUTHS: HCIOJIB30BAHUE AJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXKMPEAMETHBIX CBSI3€H, IOCTENIEHHOE YCIOKHEHHE U3y4yaeMOro MaTepHara.

[Ipy wm3yyeHHMH XUMHM HEOOXOJUMO OCYIIECTBIISATh B3aUMOJCHCTBHE Ha
MTOJIMCEHCOPHOUN OCHOBE.

Teopernueckuii  Marepuan  pPEKOMEHAYETCS  M3ydaTb B IpoLEcCe
MPAKTHYECKON NeATeIhbHOCTH. BO3MOXKHO BBIZICIEHHE OTACIBHBIX YPOKOB Ha
pelIeHre 3aa4 B CBS3U CO CJIIOKHOCTBIO aHanmm3a Tekcta obydaromumucs c¢ 3I1P.
Oprannmdeckoe €IMHCTBO TMPAKTUYECKOM W  MBICTUTEIBHON  JEATEIBHOCTH
OoOyJaromuxcss Ha YpPOKaX XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHUIO 0Oa3MCHBIX XUMHYECKHX 3HaHMW W ymeHmil. Ocoboe BHUMaHHWE TpHU
U3YYEHUU XUMUU YACNSIETCS U3YYEHUIO «CKBO3HBIX)» MOHATUNA U (HOPMHUPOBAHUIO
HaBbIKa CTPYKTYPUPOBAHUS MaTepuaa.

Lenu v 3agaun U3y4eHust yaeOHOTO MpeaMeTa « XUMHUSD)

OOmue nenu u3ydyeHus: yuyeOHOro mpeamera «XUMUs» MPEICTaBICHbI B
denepanpHO pabodeil mporpamMme OCHOBHOTO o0miero oOpaszoBanms. OHH



aKTyaJIM3UPOBAaHbl C YYETOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro
oOpa3oBaHMsI, HAIPaBICHHOCTH OOY4YeHMs Ha pa3BUTHE M CaMOpPA3BUTHE
JUYHOCTH, (POPMHUpOBaHUE €€ NHTEIIEKTa U 00LIel KyapTyphl. O0yueHHE YMEHUIO
YUUTBCSA U NPOAOIDKATh CBOE 00pa30BaHME CAMOCTOSITEILHO B HACTOSILEE BpeMs
SBJIIETCS OJHOW M3 BaXKHEWIIUX (PYHKUUH y4eOHBIX MPEIMETOB, B TOM UHUCIE U
«XUMUNY.

g obyuaromuxcs ¢ 3I1P, Tak e, Kak ¥ JUiss HOpPMaTUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX OCHOBHYK  OOpa3oBaTElIbHYI0  IMPOrpaMMYy,
JOMUHHUPYIOIIIee 3HaUCHHE MPUOOPETAIOT TaKKe 1ENH, KaK:

(GopMuUpOBaHUE HWHTEIJIEKTYaldbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY,  CAMOCTOSITEIBHOMY  MPHUHATHIO  PELIEHUH,  CHOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHAM KU3HU;

HaIPaBJICHHOCTh OOYYEHUSI HAa CUCTEMAaTUYECKOE MPUOOIIECHUE YHalIuXCs K
CaMOCTOATENIbHOM ITO3HABATEIBHOM JEATEIBHOCTH, HAayYHBIM M IPAKTUYECKHUM
METOaM IO3HaHusA, (GOPMUPYIOLUIMM MOTHUBALMIO M PA3BUTHE CIIOCOOHOCTEN K
XUMHUU;

o0ecrneuyeHne yCiaOBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUYarOIIUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUSA U CAMOINO3HAHMS, KIIIOUYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHLNI), MMEIOIIMX YHUBEPCAIBHOE 3HAYEHUE [
Pa3IMYHBIX BUIOB JIESITEIIBHOCTH;

dopMupoBaHuE yMEHUN OOBSCHATH W OLIEHUBATH SIBJICHUS OKPYXAIOILIETO
MHUpa Ha OCHOBAaHWH 3HAHUU U OIbITA, MOJTYYEHHBIX MIPU U3yYEHUHU XUMUU;

dopMupoBanue y  oOyyarolmUXCs  T'YMAHUCTHYECKUX  OTHOILECHUM,
NOHMMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM JUIsl BBIPAOOTKH SKOJIOTHMYECKH
1eJIecO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOM JAESITENBHOCTH B LEJAX
COXPAHEHUS CBOETO 30POBbS U OKPYKAIOIIEH TPUPOITHOUN CPENbI;

pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHS OOILEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPOQWMISI U HANpaBICHHOCTH JajlbHEHUIIEro
00y4eHUHI.

Kypc HampaBieH Ha pelieHue CIEIyIOIIUX 3a1ad, 00eCleYrBaIoINX
peanu3auulo JUYHOCTHO-OPUEHTUPOBAHHOIO M JIEATEIIBHOCTHOIO MOJAXOJ0B K
oOyueHuto xumMuu oOyyatoumxcs ¢ 3[I[P Ha ypoBHE OCHOBHOrO OOLIETO
o0pa3oBaHus:

dbopMHpoBaHrE NIEPBOHAYATBHBIX CUCTEMAaTU3UPOBAHHBIX MPEACTABICHUN O
BELIECTBAX, MX TMPEBpPAlICHUSX M MPAKTUYECKOM NPUMEHEHHH; OBJIAJCHUE
MOHSATUHHBIM aNapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHUWE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMMHYECKOW HAyKH Kak
o0JIacTU ~ COBPEMEHHOIO0  €CTECTBO3HAHHSA,  XUMHUYECKMX  IPEBPALLEHUI
HEOPraHWYECKUX U OPTaHUYECKHUX BELIECTB KaK OCHOBBI MHOTHUX SIBJICHH KUBOW 1
HEXMBOW MPUPOIBL; YIIIyONIeHnEe MPEACTaBICHUN 0 MaTepruaIbHOM €IUHCTBE MUPA;

OBJIQZICHME OCHOBAaMU  XHUMHYECKOM  TIPaMOTHOCTH:  CHOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTHBHO OIICHMBATH >KM3HEHHBIC CHUTYallMH, CBA3aHHBIC C



XUMHEH, HaBbIKaMH O€30MacHOT0 OOpaIleHHs C BEIIEeCTBAMH, MCIIOJIb3YeMbIMU B
MOBCEAHEBHOM >KMU3HU; YMEHUEM aHAJIM3UPOBaTh M IUJIAHUPOBATH HKOJOTUYECKH
0e30MmacHOe MOBEJEHUE B LESIX COXPAHEHUS 3/I0POBbs U OKPY>KAIOIIEH CpeIbl;

dbopMuUpoBaHHME YMEHUW  yCTaHABIMBATh CBA3M  MEXKIY  peajbHO
HAOJIIOJaEMBIMM XUMHUYECKUMHU SIBICHUSIMU U TPOLECCAMH, MPOUCXOIAIIMMU B
MUKPOMHUPE, OOBSICHATH MPUYMHBI MHOTO00pa3usi BELIECTB, 3aBUCUMOCTbh HX
CBOICTB OT COCTaBa U CTPOCHUS, a TaAKKE 3aBUCUMOCTh MPUMEHEHHS BEUIECTB OT
X CBOICTB;

NpUOOpPETEHUE OMbITA HWCIOJB30BAaHUS PA3IUYHBIX METOJIOB HW3YyYEHHUS
BEIIECTB, HAOMIONEHUS 3a WX NPEBPALICHUSIMH TMPU MPOBEACHUH HECIIOXKHBIX
XUMHUYECKHX HKCIEPUMEHTOB C UCIOJIb30BAHUEM JIA0OPATOPHOT0 0OOPYIOBAHUS U
pudOpPOB;

(opMUpOBaHUE MPEACTABICHUA O 3HAYEHUN XUMUYECKOM HAYKH U PELICHUN
COBPEMEHHBIX JKOJIOTMYECKHX NpoOJeM, B TOM 4YHUCIE B MPEAOTBPALECHUU
TE€XHOTE€HHBIX U 3KOJIOTHYECKUX KaTtacTpod.

OcobGenHocTH 0TOOpPA U aaNITALMU Y4eOHOT0 MaTepuaJia o XUuMHHU

OOyuenue yuyeOHOMY TMpeAMETy «XHUMHUS» HEOOXOIUMO CTPOUTh Ha
CO3JaHUM ONTUMAJBHBIX YCIOBHM I YCBOCHMsI IIPOTPaMMHOIO MaTepuaia
oOyuatomumucst ¢ 3IIP. Bonpiioe BHUMaHHE OOKHO OBITH YAEIEHO OTOOpPY
yueOHOro Marepuaja B COOTBETCTBHMM C HPUHLUIIOM JOCTYIHOCTU TIpU
coxpaHeHuH o01iero 6a3oBoro ypoBHsa. OH JOKEH MO COJCPIKAHUIO U 00BEMY
OBITh aanTUPOBAHHBIM ISl oOy4atomuxcs ¢ 3[1P B cooTBeTcTBUU ¢ X 0COOBIMU
oOpa3oBaTeabHbIMU MOTPEeOHOCTSIMU. ClieryeT 00JerYuTh OBJIAJIEHUE MaTEpUaIoM
oOyuaromumucs ¢ 3[IP mocpenctBom ero JAE€TaIbHOTO OOBIACHEHUS C
CUCTEMATUYECKUM ITOBTOPOM, MHOTOKPATHOM TPEHUPOBKOW B IPUMEHEHUH 3HAHUIN
C MCIOJIb30BaHUEM MPHEMOB AJTOPUTMHU3ALUU U BU3YAJbHBIX ONOp, OOYy4YEHHS
CTPYKTYPUPOBAHMIO MaTEpHaIa.

bonbiioe 3HaueHue s MOJHOLIEHHOTO YCBOGHMSI yd4eOHOro Marepuana
MMEET OI0pa Ha MEKIIPEAMETHBIE CBSI3H BOIPOCOB, U3y4aEeMbIX B JAHHOM KypCe€, C
TakKUMH y4eOHbIMU TipenMmeramu Kak «['eorpadus», «Duzukay, «buomorus.
[To3Bossst paccMaTpuBaTh OAMH M TOT K€ Y4YeOHBIN MaTepuan C pa3HbIX TOYEK
3pEHUs], MEXKITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JIydlIeMy OCMBICICHHIO, 0oJiee
IIPOYHOMY 3aKPEIUICHHUIO NOJIYYEHHBIX 3HAHUW U TPAKTUYECKUX YMEHMIA.

[Ipy nmoaroroBke K ypoOKaM  YYHUTeNlb JOJDKEH MPEeayCMOTPETh
dbopmupoBaHue y oOyJaromuxcsi YMEHUN aHaJIu3upoBaTh, CpaBHUBAThL, 0000IIATh
U3y4yaeMblil Marepuas, IUIAHUPOBaTh NPEACTOSIIYI0 pabdoTy, OCYUIECTBIATh
CaMOKOHTpOJIb. HeoO0XoAMMO MOCTOSHHO CIIEIUTh 3a MPAaBHIBHOCTHIO PEUYEBOTO
odopmiieHHs BbhICKa3biBaHUM oOy4daromuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSMU TOBENCHUSI U JIEATEILHOCTH, OOYYaIOIIMXCS C
3I1P (pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOAWM  CTPOKAUIITUI
KOHTPOJIb COOJIIOIGHUS TPaBUJ TEXHUKH OE30MacCHOCTH TMpU TMPOBEACHUU
71a00paTOPHBIX PabOT B XUMUUYECKOM KaOWHETE.



IlpumepHble  BuUABI  JeATedbHOCTHM  oOyuyawmmxes ¢ 3IIP,
00yCJIOBJIEHHbIE  0COOBIMH  00pa30BaTeJIbHbIMM  TNOTPEOHOCTAMHM |
o0ecneynBalOIIie OCMBICJICHHOE OCBOCHHME COAEpP:KaHUM O00pa30BaHUA IO
npeamMery « XuMHush»

Coneprxanue BUJIOB jesTenbHOCTH oOydaromuxces ¢ 3[1P Ha ypokax xumuu
ompejeNsieTcsi MX O0COoObIMH 00pa3oBaTelibHbIMU MOTpeOHOCTAMH. [lomMumo
mupoko ucnoibdyeMbix B @OII OO0 obmwux 11 BceX 00YydYaronIuXxcsi BHUJIOB
NEATETLHOCTH CIICTYET YCUIUTh BHIBI JACATEIBHOCTH, CTICIU(PUIHBIC TSI JTAaHHOU
KaTeropuu  OOydYaromuxcs, s 00eCIeueHrus OCMBICIICHHOTO  OCBOCHHS
coliepkaHusi 00pa3oBaHUsI O TPEAMETY: YCWICHUE MPEIMETHO-TIPAKTUYECKON
JEATCIBHOCTH C aKTUBM3allU€M CEHCOPHBIX CHUCTEM; UEpEJOBaHHE BHUJIOB
JEATEIIbHOCTH, 3aJeUCTBYIONINX PpPAa3JIUYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHUE
MaTepuajia ¢ OMOpON Ha aJroOpuTM; «IOIIArOBOCTH)» B H3YyUYCHUHU MaTepuaia;
HCITIOJIb30BAHUE JIOTIOJIHUTENIbHON BU3YaJbHOW OMOpHI (IUIaHbI, 00pa3Ilbl, CXEMBI,
mabJIoHbI, onopHble Tabmuibl). s pa3Butus y oOyuaromuxcs ¢ 3[IP ymenus
Jenatb  BBIBOJBI, (OPMUpOBaHUS TPAMOTHOTO PEUYEBOIO  BBICKA3bIBAHUS
HE00XO0MMO MCIOJIb30BaTh OMOPHBIE clloBa U Kiuiie. Oco00oe BHUMAHKE CIIEAyeT
YAEIUTh 00YUYEHUIO CTPYKTYPUPOBAHUIO MaTepuasa: COCTaBIICHUE PUCYHOUHBIX U
BEpOAIbHBIX CXEM, COCTaBJCHHE TaOJIUIl, COCTaBJIEHUE KiIacCUPUKAIIMU C
0003HaUYEHHBIMU OCHOBAHHMSIMU JUIsl KJacCH(UKAIMU W  HANOJIHEHHE WX
npuMepamMu U Jip.

[IpumepHas Tematuueckass U TEPMHUHOJIOTUYECKAsl JIGKCUKA COOTBETCTBYET
®OIT O0O0.

Jist obyuaromuxcst ¢ 3IIP cylecTBeHHBIMU SIBJISIOTCS MPUEMBI PabOTHI C
JIEKCUYECKUM MaTepuayioM mo mnpeaMmery. [IpoBoautes crenmanbHas padoTa mo
BBEJICHUIO B aKTUBHBIN CJIOBApPh 00YUYAIOIINXCSI COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaemble TEpMHHBI BBOASTCS Ha TMOJMCEHCOPHOM OCHOBE, 00s3aTeibHa
BU3yalibHAS TOJICPKKA, aJTOPUTMBI PabOTHI C OIMpPEACIICHUEM, OTIOPHBIE CXEMBbI
JUISL aKTyalli3alud TEPMHUHOJIOTHH.

MecTo y4eOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbIM TOCYAapCTBEHHBIM 0O0pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOTO o00Imero oOpa3oBaHusi Y4eOHBIH TpeaMer «XUMUs
BXOJIUT B MPEIMETHYIO0 0051acTh «EcTecTBEeHHOHAyUHBIE TIPEIMETH» W SIBISETCS
00s13aTeJIbHBIM JIJIs1 U3yUYCHHUS.

VY4eOHbIM IJIAHOM Ha €€ u3yuyeHue oTBe/IeHO 136 yueOHbIX YacoB — 10 2 4 B
HeJeo B 8 U 9 Ki1accax COOTBETCTBEHHO.



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeToAax MO3HAHMS B XMMHUHU. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacué€rel mo Qopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxoxnenuwe kuciaopoga B Hpupoje, (U3MUecKkue M XUMHYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMh OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEW pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsi CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. . M. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Tporecchbl OKMCIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOpPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJOXKEHUE XUMUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHUS PEaKIIUii HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJACISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCa JHUCCOIMAIMU KHCIOT, MIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMICTBA, MOJy4YeHHE, MpUMEHEeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nUeckne ¢ XUMUYECKHE CBOWCTBa (0Omme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO MOTEIVICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKHUpaX, O€NKax, yrieBoJax — U uX
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpemHUsT B mpupoxae. OOmme mnpenacraBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coeIMHEHUN (BO3ZMOXKHO HCIOJIB30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAHHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HAa WOHBI: MAarHus, KaJablMs, aJIIOMUHHS, [IMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIJIaBBI METAJIOB, MOJIMMEPHBIS
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pPACTBOPUMOCTH, KPUCTAJIIMYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpATbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHUs JOCTHUTalOTCsd B XOJi¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIbHON AEATENBHOCTH B COOTBETCTBUH C TPAJULUOHHBIMUA POCCUMCKUMU
COLIMOKYJITYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, MPHUHITHIMUA B
oOLIeCTBE MpaBUJIaMM U HOpPMaMHU I[OBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOMO3HaHUSs, CAMOPA3BUTHS U COLIMATIU3ALIMKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCSl CHCTEMOW IO3WTHMBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAacJIeIUI0, MOHMMAHMS 3HAYEHUS XUMUYECKOHM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON MH(poOpMaiuen o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOILECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:



MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHU B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM M JAPYrUX  BHUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBbIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOUX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHU,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPbhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPaTypor, JOCTYIMHBIMH TEXHUYECKUMHU CpPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYYEeHHMIO M TIO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMH BEIIECTBAMH B OBITY U peabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUSI:

WHTEPEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE IMPUMEHEHHUs MPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUTyaIbHON TPAEKTOPUU MPOJAOHKSHHUS 00pa30BaHUS C YIETOM JTMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTHENTHON TPOo(heCCUOHATFHOM ASATENHHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCHOHANBHON CPEJIE;



6) 3K0JI0rHYecKOro BOCIUTAHUS

HKOJIOTUYECKU LEJIECO00Pa3HOE OTHOIIEHHE K MPHUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKoMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHHUE IIEHHOCTH COOJIIOICHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIEeH MPUPOTHON CPEIOH, /1JI TOBBILLICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelIeHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMBIE IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 3TUX MpeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE OOecneunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOMU
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUs:

YMEHUSI HCMOJb30BATh MPUEMBI JIOTUYECKOTO MBINUJIEHUSI MPU OCBOEHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBIAEIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 17151 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHUM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUYMHHO-CIICACTBEHHbIE CBA3UM MEXIYy OOBEKTaMH H3YyYEHHS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NEIyKTUBHbBIC, [10 aHAJOTUN),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEIbHBIE MPEICTaBICHUS —
XUMHUYECKUH 3HAaK (CHMMBOJI JJIEMEHTAa), XUMHUYecKas (QopMmyja M ypaBHEHHE
XUMHYECKON peaklny — MpU PeIIeHuH Y4eOHO-TI03HABATENbHBIX 337a4, ¢ YUYETOM
ATUX MOJIENbHBIX MPEJCTABICHUN BBISBISITH U XapaKT€PU30BATh CYIIECTBEHHbIC



IPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKHX PEaKIIUH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIIOIb30BaTh IOCTABJIEHHBIE BOIMPOCHI B KA4YE€CTBE HMHCTPYMEHTA
MO3HAHMS, a TaKkXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOJlIoJaTh 3a XOJOM IpoIllecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OopMyIUpOBaTh 00OOIICHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIETOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH WU HUHTEPIPETUPOBATH HH(POPMALIHIO
pa3IUYHBIX BUJAOB U (POPM IMPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMUYECKOIO COJAEpXkaHUS, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUYHMBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3MyHble METOJbl U 3allpoChl NMPU TOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHHE HCIIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOH H
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH IPUPOLHOMU
Cpellbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJIe¢ Juaiora W (WIH) IUCKYCCHH) TIO
CYHUIECTBY  OOCYXTaeMoil  TeMbl, (OpPMYIUPOBAaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

YMEHHSI ~ MPEACTABIATh  IOJYYEHHBIE  pE3yJbTaThl  I[MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MPE3eHTALUIO
pe3yJabTaTOB BBIMOTHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
n1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOM M MCCJEAOBATEIbCKOW  JIESITEIBHOCTH  IMPU  PELICHUU
BO3HUKAIOIIMX MPOOJieM HAa OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBaHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHCTBHUI, OINpEICICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryasiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesTEeIbHOCTD, BHIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 3aJlady, CaMOCTOSATEIIBHO COCTABJISATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVMCTBUA TIPU BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IOJIYYECHHOTO PE3yJbTaTa 3asBICHHON IIEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPe1JlaraéMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEeIbHOTO
coJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOIIUMHCS Hay4YHbIE 3HAHUS, YMEHHUSI M CIOCOOBI
neucTBul, cnenuduueckue A TpeAMETHOM obnactu  «XUMHS», BUIABI
JEATeIbHOCTH 1O  TOJYyYEHHIO HOBOTO  3HAHUS, €ro  HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsIX.

K xonity oOyuenus B 8 kjacce nmpeMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX TOHSTHN: aToOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BENIECTBO, CMECH
(oIHOpO/IHAsT ¥ HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCUuPUKaus peakiuil: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEaKIUu 3aMEIICHUs, pPEeaKiuu
oOMeHa, K30~ ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiinm,
SAIpO aToMa, JJCKTPOHHBINM CJIOW aToMma, aToOMHasi OpOWTalb, pPaJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHILIEHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUU H
MPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;



UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJISS COCTaBJICHHS (HOpMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

packpeiBate cmbica [lepuommueckoro 3akona [J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX IOJOXKEeHUs B llepuoanueckon cucreme,
3aKOHOB COXPAHEHMUS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTaipo;

ONKCHIBATh M XapakTepu3oBaTh TadmuuHyio ¢opmy [lepuoanueckoii
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iIuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)», Maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [ U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sApa, 001Iee YUcio dJIEKTPOHOB
U pacrpeesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
PA3JIUYHBIX KJIACCOB, MOJATBEPXKAAsl ONMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIUYHBIX YCIOBUSIX;

BBIUUCIISITh  OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYIO  MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEMHEHUS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IMTPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEILHON ACATEIILHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMATHU3aluIo, KiIacCU(PHUKAIIHUIO,
BBISIBJICHUE MPUYUHHO--CIIECJCTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB W XUMHYECKMX PEaKUWW, €CTECTBEHHO-HAYYHbIC METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN );



CIeOBaTh  NpaBWJIaM  TOJIB30BAHUSA  XHUMHYECKOM  TOCYI0M U
7a00opaTopHbIM O00OpYyIOBaHMEM, a TaKXe MpaBWiaM OOpalleHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJOPOJa ¥ KHCIOPOJAa), IPUTOTOBJICHHUIO
pPacTBOPOB C ONMPEACIEHHON MacCOBOM JO0JIEM PACTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBI0 MHAUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHXK U JPYTHe).

K koH1y oOyueHus B 9 kjacce npeJMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJda, WOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb
OKHCIICHHUSI, XUMUYECKasi peaKivsi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAS TUCCOLMAINS, PEAKUUH HOHHOIO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecHe, oOOpaTUMble W
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHHWE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKas), KpPUCTAINIMYECKass peleETKa, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MpeAeiabHO IOMyCTUMAas
koHueHtpanus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHU U
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOpPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONpEENATh BaJIEHTHOCTh U CTETIEHb OKUCICHHS] XUMHUECKUX 3JIEMEHTOB B
COCIMHEHUSX PaA3IMYHOIrO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
OnpenenéHHOMY KJacCy CO€IMHEHUU 1o ¢dopmyiaM, BHA XHUMHUYECKON
CBs3U (KOBaJE€HTHAs, WOHHAS, METAUIMYECKasl) B HEOPraHUYECKHUX
COCIIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PAacCTBOpPaX HEOPTraHWYECKUX COCAMHEHUN, TUI KPUCTATTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona J[. WM. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpPH30BaTh
tabnmuunyio (opmy [leproamdeckoil CUCTEMBl XMUMHYECKHX DSJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas



noarpynma (b-rpynma)», manbie u OONbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECCKON TadmuIEe, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHHe HUX 10 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIIEHEW OKHUCICHUS
XHMHYECKUX DJICMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEXK/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;
pacKkpbIBaTh  CYIIHOCTh OKHMCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPALICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEeHTa 1o ¢dopmyre
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCY101 u
Ja00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWa OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

NPOBOJUTH  PEAKLMM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpomMu-,
uonua-, kapbonat-, ocdar-, cunmmkar-, cynbdar-, TUIPOKCHU-HUOHBI,
KaTUOHbI aMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX paCTBOPaX HEOPTAHUUYECKHUX BEILECTB;



IPUMEHSTH OCHOBHBIE OIEpPAIlMH MBICIUTEIBHOMN JESITeILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTHU3aINi0, BBISIBICHHUC
PUYUHHO-CJICICTBEHHBIX CBSA3CH — I W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUS —
HaAOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (pealbHbId W
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbBIE
HaumenoBanue
Ne Kontpon = IIpakrnu  (uu¢poBsbie)
pa3aesioB U TeM
n/n Bcero = bHBIE ecKmne o0Opa3oBare/bHbIE
NMPOrpaMmblI
padoThbI padoThbI pecypchl
Pa3nen 1. IlepBoHayanbHble XHMHUYECKHE MOHATHS
XuMUs — BaKHas
11 00J1aCTh €CTECTBO3HAHMS U 5 5 bubmuorexa [JOK
' IPaKTUYECKOM https://m.edsoo.ru/7f41837c
JIeSATeIbHOCTH YeJIOBEKa
BemecTBa 1 XuMuueckue bubnnoreka IIOK
1.2 15 1
peakuu https://m.edsoo.ru/7f41837c
Wroro mo paszneny 20

Paznen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

51 Bosznyx. Kucnopog. 5 bubnmnoreka HOK
' [HoHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsarue o bubmuoreka [JOK
2.2 8 1
KHCJIOTaX M COJISTX https://m.edsoo.ru/7f41837c
53 Bopna. Pacteopsl. [lonstue 5 1 1 bubmmoreka [IOK
' 00 OCHOBaHUSAX https://m.eds00.ru/7f41837¢c
OCHOBHBIE KJIaCCHI Bu6 110K
nOIMoTeKa
2.4 11 1
Heopl"aHI/I‘KiCKI/IX https://m.edsoo.ru/7f41837c
COeIMHEHNI
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuyeckux 3jaemenTon /1. U.

MenpeneeBa. CtpoeHue aToM0oB. XuUMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepuonuueckuii 3aK0H U
Ilepnonnueckas cucrema

but6mmoreka [IOK
3.1 XAMHUYECKUX DIJIEMEHTOB 7
https://m.edsoo.ru/7f41837c
JI. 1. MeHnnene-eBa.
Crpoenue aToma
XUMHYECKAA CBI3b.
3. OKuCIUTEIBHO- 8 1 bubnuoteka [JOK
' BOCCTAHOBUTEJILHBIE https://m.edsoo.ru/7f41837c

peakiuu
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Bbubnuoreka LIOK

Hroro o pasaexy 15 https://m.eds00.ru/7f41837¢
PezepBHOE Bpemst 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOI'PAMME
9 KJIACC
N KosmuecTBo yacos DJIeKTPOHHbBIE
nf HaumeHoBaHue pa3ieioB Beer Kourpon  Ilpakruu  (uu¢posbie)
U TeM MPOrpaMmbl bHbIE ecKHe o0pa3oBaTejibHbIE
" 0 padoThI padoThI pecypcel
Pa3znen 1. BeniecTBO M XUMHUYeCKHE PeaKIUU
IToBTO
11 3HaHI/II71: i)}(lzif):Hﬁ; orame 5 1 brbmmorexa LTOK
https://m.edsoo.ru/7f41a636
pa3nenoB Kypca 8 kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 brbmmorexa LTOK
. https://m.edso00.ru/7f41a636
XUMUYECKUX PEaKIUi
DNEeKTPOIUTHYECKAs
13 JIACCOITAAITNS. 3 1 1 bu6nuoreka [IOK
XUMHUYECKUE PEAKIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no paszneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUS
21 | oo omaeern | 4 , | Buomiorera LIOK
https://m.edsoo.ru/7f41a636
VIA-rpynnet. ["anorens
OO01mmas xapakTepucThKa
99 XUMHUYECKUX AJIEMEHTOB 5 bubmmorexa [JOK
VIA-rpynmel. Cepa u eé https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucThKa
53 XAMUYECKHUX DJIEMEHTOB 7 1 but6mmoreka [IOK
VA-rpynmnsl. A3oT, https://m.edsoo.ru/7f41a636
dbocdop u Ux coeqMHEHUS
OOm1ast XxapaKTepUCTHKA
94 XHMHYECKUX AJIEMEHTOB 8 1 bubnuotexa [JOK

IVA-rpynnel. Yraepon u
KPEMHUN U UX COCTUHEHUS

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

25

Paznen 3. MeTaJJIbI M MX COeAUHEHUS

31 OO6mue cBoiicTBa
' METAJIJIOB

Baxueiinme MeTayuisl U UX
COEIMHEHUS

3.2

Uroro no pazneny

4

16

20

bu6nmoreka [IOK
https://m.edso00.ru/7f41a636

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a636

Pa3znen 4. Xumus U OKpysKamomas cpeaa

41 BemectBa u marepuassi B 3 bubnmoreka [JOK
' JKA3HU YeIoBeKa https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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