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IHosicHuTeIbHAS 3aNIMCKA

[Iporpamma pazpaborana Bo ucnosaenue [eau Ne 1 pacmopsoxeHus
MunnpocsemieHus ot 15.02.2019 Ne P-8 «O06 yTBepkiIeHHH BEIOMCTBEHHOM 11€JI€BOI
nporpamMmbl "Pa3BUTHE COBPEMEHHBIX MEXaHU3MOB M TEXHOJIOTHH JIOIIKOJIBHOTO U
o01iero oOpazoBaHus'"».

CoryacHo KOHIEMIMHU MPenolaBaHus y4eOHOro npeamera « XumMus» B 8—9-x
KJ1accax (Ha ypoBHE npeanpodribHOro o0pa3oBaHus) y 00y4aromuxcs MpOUCXOaUT
(dbopmupoBaHue 6a3bl 3HAHUM O BEIIECTBAX U XUMUYECKUX SIBIICHUSAX, HEOOXOIUMBIX IS
0e30macHOM KU3HEACITEIbHOCTH U JIJIs MTPOJIOJIKEHHSI XUMUYECKOro 00pa3oBaHus Ha
YpOBHE CpeHero 00111ero 0opa3oBaHusl.

JlanHast paboyasi mporpaMma MoCTPOEHA C YUETOM MEXIIPEAMETHBIX CBS3EH,
PEATU3YIONTUXCS C YIETOM CPOPMUPOBAHHBIX y 00YUAIONINXCS IPEIMETHBIX 3HAHUN U
YV .

PaGouas mporpamma no mpeamery «Xumusi» Ha 2022/23 yueOHbIi 1o 1uTst
oOy4aroruxcs 9-To kiacca pazpaboTaHa B COOTBETCTBUH C TPEOOBAHUSMU CIICTYIONTUX
JOKYMEHTOB:

denepanbHbIi 3akoH 0T 29.12.2012 Ne 273-d3 «O6 obpazoBanun B Poccuiickoit
denepannrm»

[Tpuka3z Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepsxknenuu [opsnka
OpraHu3alluy U OCYIIECTBICHUS 00pa30BaTEIbHOMN ACSITEIBHOCTH M0 OCHOBHBIM
0011e00pazoBaTeNbHBIM IPOrpaMMaM — 00pa3oBaTEeIbHBIM ITpOrpaMMaM Ha4aJIbHOTO
0011ero, OCHOBHOI'O OOILIETO U CPEAHET0 00Lero 00pa3oBaHus» (pacnpoCTpaHsIETCs Ha
npaBooTHoIeHus ¢ 1 centsa0ps 2021 roga).

[Tpuka3z MunoOpuayku ot 17.12.2010 Ne 1897 «OO0 yTBepxkaeHuu peaepaibHOTO
rocyAapCTBEHHOTO0 00pa30BaTENbHOTO CTAHIapTa OCHOBHOTO OOLIEro 00pa30BaAHMS.

CII 2.4.3648-20 «CaHUTapHO-3MIUAEMHUOJIOTHUECKUE TPEOOBAHUS K OpraHU3alusaIM
BOCIUTAHUS U 00yUYEHHUs, OT/IbIXa U O3J0POBJICHUS ACTEH U MOJIOJICKN», YTBEPIKICHHBIC
ITOCTAHOBJIEHHEM TJIABHOTO TOCYAAPCTBEHHOTO caHUTapHOTO Bpada Poccun ot 28.09.2020
No 28.

CanlluH 1.2.3685-21 «I'uruenndyeckre HOpMAaTUBBI U TPEOOBAHUS K OOECIICYEHUIO
6e3omacHoCTH U (WiH) OE3BPETHOCTH JIJIsl YeJIoBeKa (PaKTOPOB CPEIbl OOUTAHUSY,
YTBEPKJICHHbBIE TOCTAHOBJIEHUEM TJIABHOTO CAHUTAPHOTO Bpayda oT 28.01.2021 Ne 2.

ITpuka3z Munnpocenienus ot 20.05.2020 Ne 254 «O06 yTBepxkaeHuu GeaeparbHOro
nepevHsi Y4eOHUKOB, JIOMYIICHHBIX K UCIOJIb30BAHUIO MTPU PeaATTU3AMH UMEIOIITIX
roCyJIapCTBEHHYIO aKKpEIUTalUI0 00pa30BaTebHBIX IPOrpaMM HaualIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO, CPEAHETO 00111eT0 00pa30BaHUs OPraHU3AUSIMU, OCYIIECTBISIONIMMU
00pa3oBaTeNbHYIO AESTEILHOCTDY.

KoHuenuus npenoaaBanust yueOGHOro npeaMera « XuMus».

VYueOHbIil 1aH 0OCHOBHOTO 00111eT0 00pazoBanus YUY «OO mikosa pa3BUTHS U
TBOpuecTBay Ha 2022/23 yueOHbIH TO/I.

[Tonoxenue o padoueit nporpamme UY «OO 1mikosia pa3BUTHS U TBOPUECTBAY.

Xumust. Paboune nporpammel. [Ipenmernas nunus yueOnukos I'. E. Pynsurtuca, ©.
I'. ®enpamana. 89 kmaccel : mocodue A yautenen oomeodpasoBat. opranu3anuii / H.
H. I'apa. — 2-¢ u31., nom. — M. : IIpocBemienue, 2018.

VYeras UY «OO 1mikosa pa3BUTUS U TBOPUYECTBAY.

OcHoBHas 00pa3zoBaTesibHas MporpaMMa OCHOBHOTO 00111ero oopazoBanus UY «OO

IKOJIa Pa3BUTHS U TBOpUYeCTBa» I. CeBacTonois;



VYyeonsiii iad Y «OO mkona pa3sutus U TBopuectBa» . CeBacronosia Ha 2022-
2023 yueOHbIi TO.

O0mas xapakTepucTHKA y4e0HOro nmpeaMera XuMust

Xumuueckoe oopa3zoBaHUE B OCHOBHOI IIKOJIE SIBJISIETCSI 0a30BBIM 10O
OTHOIIEHUIO K CUCTEME OOILIETO XUMHUUYECKOro oopazoBaHus. [loatomy Ha
COOTBETCTBYIOIIEM €MY YPOBHE OHO peajiu3yeT NPUCYIIUE O0IIEMY
XUMHUYECKOMY OOpa30BaHUIO KIHOUYEBbIE IEHHOCTHU, KOTOPbIE OTPAXKAIOT
rocyJaapCTBEHHBbIE, OOIIECTBEHHbIE U HHAUBUAYAJIbHbIE IOTPEOHOCTU. DTUM
ONpesIeIIsieTCsl CYIIHOCTh OOIIEN cTpaTeruu o0y4eHusl, BOCIIMTAHUS U pa3BUTHUSA
00y4aroIInXcsl CpeACTBaAaMU Y4€OHOT O TpeaMeTa « XUMHUSD).

N3yuyenne npenmera:

1) cmoco6G¢cTBYET peanu3alii BO3MOXXHOCTEH JIs cCaMOpPa3BUTHUS U
bopmMupoBaHUS KyJIbTYPHI IUIHOCTH, €€ 00med n (yHKITMOHAITBHOMN
rPaMOTHOCTHU;

2) BHOCHUT BKJIaJ B (GOPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX
CIIOCOOHOCTEM MOAPOCTKOB, HABBIKOB UX CAMOCTOSITEJIbHON y4eOHOM
NESITEIIbHOCTH, SKCIIEPUMEHTAJIBHBIX U HCCJIEIOBATEIbCKUX YMEHUM,
HEOOXOJIMMBIX KaKB NOBCEIHEBHOM JKU3HU, TaK U B MPOPECCUOHATIBHOMI
NeSITEIIbHOCTH;

3) 3HAKOMUT CO CIEIIU(PHUKON HAYYHOTO MBIILICHUS, 3aKJIaIbIBACT
OCHOBBI LIEJIOCTHOTO B3TJIs1/1a HA €IMHCTBO MIPUPOABI U UEJIOBEKA, SIBJISICTCS
OTBETCTBEHHBIM 3TaloM B (DOPMUPOBAHNUHN €CTECTBEHHO HAyUYHOU
IPaMOTHOCTH HOAPOCTKOB;

4) cnocoOCcTBYET (POPMHUPOBAHUIO IEHHOCTHOI'O OTHOMICHUS K
€CTECTBEHHHAYYHBIM 3HAHUSAM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE OOpa30BaHUE HIKOJIBHUKOB.

BaxxHO Takke 3aMeTUTh, YTO OCBOEHHUE COJIEP>KAHUS Kypca MPOUCXOOUT
C OPUBJICYEHUEM 3HAHUN U3 paHEE NU3YUYEHHBIX KypCOB: «OKpyKaromni
MUDP»,

«buonorus. 5—7 kiacce» U «DPusuka. 7 Kiacc.

Hean 1 n3yvyeHus: y4eOHOro npeamera « XuMus»

3agada npeagMeTra COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMHUYECKHUX
3HAaHUU — Ba)KHEUIINX (PAKTOB, TOHITHUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUN, JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOTO XapaKkTepa, sI3bIKa
HAayKH, 3HAHUH O HayYHBIX METOJIaX U3YUYEHUS BEIIECTB U XMMHUYECKUX
peakiimii, a Takke B GOPMHUPOBAHUU U PA3BUTHH YMEHUU U CTOCOOOB
JIESITeJIbHOCTH, CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOJIIOJ€HUEM U TPOBEJAECHUEM
XUMHWYECKOTO 3KCIEPUMEHTA, COOJIIOAEHHUEM TTPABUII O€30MaCHOT0 OOpalleHus
C BEIIECTBAMH B IIOBCEAHEBHOM XU3HMU.

Cerogns B o6pa3zoBaHUU 0cO00 3HAUMMOM MPU3HAETCST HATPABJIEHHOCTh
oOy4YeHHUsI Ha pa3BUTHUE U CaMOpPa3BUTHUE JIMYHOCTHU, (GOPMHUPOBAHHUE €&
WHTEJJIEKTa U 0011eH KyJIbTypbl. O0OyUyeHre YMEHHUIO YUUTHCS U MPOJOJIKATh
cBOE 00pa3zoBaHUE CAMOCTOSITEIIBHO CTAHOBUTCS OJHOM M3 BAXKHEUIITHX
GyHKIUN yueOHBIX TPEIMETOB.

B cBs3u ¢ 3TUM 1TpU U3yUYEHUH MPEAMETAa B OCHOBHOM IIKOJIE J10-



MUHHUPYIOIIEEe 3HaUY€HUE NPUOOPEIN TaKUe 1EeJIH, KaK:

- (hopMHUpOBaHHUE MHTEJIEKTYaJIbHO PAa3BUTON JUYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO
pElIeHu, CITOCOOHOM aJIarITUPOBATHCS K OBICTPO MEHSIOIIUMCS yCIIOBUSM
JKU3HMU;

- HAIPaBJICHHOCTh OOYYCHUSI HA CUCTEMaTUUYECKOE MMPUOOIIECHUE
YYaIIUXCsl K CAMOCTOSITEIbHOMN MMO3HABATEIbHOM J1€ATEJIbHOCTH, HAYYHBIM
MeTOoZaM MO3HaHUs, GOPMUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHUE CIIOCOOHOCTEN K
XUMUU;

- obecrnieueHHUEe yCIOBUM, CHOCOOCTBYIOUINX TPUOOPETECHHUIO
00y4aroIMMHUCS OTIbITa Pa3HOOOPA3HON JIESITEIIbHOCTU, MO3HAHUS U
CaMONO3HaHMUs, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIINM ), UMEIOIIUX
YHHUBEPCAJIBHOE 3HAYEHUE NJIs1 Pa3JIUYHBIX BUJIOB JICSTEIIHbHOCTH;

- opMUpPOBAHNE YMEHUUN OOBSICHSTH U OLICHUBATH SIBJICHUS
OKpPY>KaroIllero Mupa Ha OCHOBAaHWM 3HAHUII W OIIBITA, MOJYYEHHBIX IPU
N3y4YE€HUU XUMUU;

- popMupOBaHUE Yy OOYyUAIOIIMXCSI TYMAaHUCTUYECKUX OTHOILIECHUM,
MNOHUMAaHMS IEHHOCTU XMUMUYECKUX 3HAHUM U1 BBIPAOOTKH 3KOJIOTHUECKU
E€JI€CO00Pa3HOro NOBEAEHUS B OBITY U TPYJIOBOU JIESITEIBHOCTH B 1IEJISAX
COXpPaHEHUs CBOETO 3I0POBbs U OKPY KaroIe NPpUPOAHON CPpEAbI; -
pa3BUTHUE MOTUBAIIUU K OOYUYECHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHHIO HA OCHOBE YCBOEHHUS OOIIEUYEIIOBEYECKHUX LIEHHOCTEN,
TOTOBHOCTHU K OCO3HAaHHOMY BbIOOPY NpOUIIsi U HAIIPaBJICHHOCTHU
ajibHENUIIEero 00y4eHusl.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHE.

B cucreme obmiero o6pa3zoBaHust « XUMUsH TIPU3HAHA 00s3aTEIIbHBIM
y4e€OHBIM NIPEAMETOM, KOTOPBIA BXOAUT B COCTAB MPEIMETHON 00J1acTH
«EcTecTBeHHOHay4YHBIE NPEAMETHD).

V4ueOHbIM MJIaHOM Ha e€ m3ydeHue orBeAeHOo 136 y4ueOHBIX 4acoB —
o 2 4 B HeAer0 B 8 1 9 KJj1accax COOTBETCTBEHHO.

JJ1s1 KaXKa0Tro Kilacca MpelyCMOTPEHO pe3EepBHOE yueOHOE BpeMs,
KOTOPOE MOXKET ObITh UCHOJb30BAaHO YYACTHUKAMM 00pa30BaTEJIbHOTO
npoiiecca B 1eJsaX GOpMHUPOBAHHUSI BApUATUBHON COCTABJISIONICH
coZepKaHUsl KOHKPETHOW padoueil nporpammel. [Ipu 3Tom obGsi3aTenbHas
(MHBapHaHTHasl) YaCTh COJAEPKAHUS MIPEAMETA, YCTAaHOBJIEHHAsI IPUMEPHOU
paboueit nporpaMmmMoi, U BpeMsi, OTBOJAUMOE Ha €€ U3y4eHUE, TOJDKHBI ObITh
COXpPAaHEHbI NOJHOCTHIO.

B cTtpykType nmpumepHoi padoueii mporpaMMbl HaApsay C MOSICHUTESIBLHON
3aMUCKOM BBIJICIEHBI CIIEAYIOIINE pa3a€ebl:

- IJIAaHUPYEMbIE Pe3yJIbTaThl OCBOCHUSI yUeOHOr o npeameTa « XUMHUsD —
JIMYHOCTHBIE, MeTapeAMETHbBIE, ITPEAMETHHIC;

- coaepr)KaHue y4eOHOTo MpeaMeTa « XUMUS» 10 rojaM O0yUdeHHUs;

- IPUMEPHOE TEMATUYECKOE TUIAHUPOBAHUE, B KOTOPOM JAE€TAIN3UPOBAHO
CoJIep>KaHHE KaXKJI0W KOHKPETHON TEMbI, YKa3aHbl KOJJUYECTBO YaCOB,
OTBOJIMMBIX Ha €€ U3y4YCHUE, U OCHOBHBIC BHUAbl YUYEOHOU JIESITEIbHOCTHU
y4Y€HUKa, POpMHUpPYEMBIE TPU U3YUEHUU TEMBbI, IPUBEJIEH NIE€PEUYECHD
JIEMOHCTpAL, BBINOJIHAEMBIX YUYUTEIEM, U N€PEUYECHb PEKOMEH 1Y EMBIX
1abOpaTOPHBIX ONBITOB UIIPAKTHUECKUX PaOOT, BBHIIIOJIHIEMBIX YUAIITUMUCS.



Y4eOHO-MeTOAMYECKOE 00ecieueHne 00pa30BaTeIbHOIO Mpouecca

Ne | ABTOpBI Ha3zBanmue Ton N3pareabcTBO
H31aHuA

Jus yunrens

1 |T.E. Pymutuc, ®.I. Xumust. YueOHuK. 9 Kitacc 2018 [Ipoceemienue
Denpnman

2 |H.H.T'apa Xumus. Meroauyeckoe nocobue. 9 kmace | 2018 [Ipoceemienue

3 |T.E. Pymsuruc Xumust. 9 kiacc. DIeKTPOHHOE 2018 [Ipoceemenne

MIPUIIOKEHUE K YUCOHUKY

st o0yuaromuxcst

1 |T.E. Pymutuc, ®.I. Xumust. YueOHuK. 9 Kkiacce 2018 [Ipoceemienue
denpaman

Coaepxanue y4eOHOro npeamera.
Pabouas nporpamma paccurtana Ha oauH roj. O61iee 4nciio yueOHbIX 4acoB B 9-M
Kiacce — 68 (2 yaca B HEJIEIIO).

BemmecTBo 1 XuMHYeCKasi peaKuust

Ilepunonuueckmuii 3akoH. [lepruoagnyueckas cucteMa XUMHUYECKUX
snemeHTOB . 1. MenaeneeBa. CTpoeHHE aTOMOB. 3AaKOHOMEPHOCTH B
W3MEHEHHHM CBOMCTB XUMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KU,
KaJIbIUS U UX COEIMHEHUN B COOTBETCTBHUH C ITOJIOKEHHUEM 3JIEMEHTOB B
Ileproanyeckon cuCTEME U CTPOCHUEM UX AaTOMOB.

CTpoeHue BellecTBa: BUJbl XUMUYECKOU CBsI3U. THUTIBI
KPUCTAIUTUYECKUX PEHIETOK, 3aBUCUMOCTH CBOMCTB BEIIIECTBA OT TUIIA
KPUCTAIUINYECKON PENIETKH U BUA XUMHUYECKOU CBSI3U.

Krnaccudukauss ¥ HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB
(MexxayHapoJaHasi U TpuBHabHasi). XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYE€CKHUX COCTUHEHUIM,
reHeTHYeCcKasl CBA3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanys XuMHUYeCKUX peakuii Mo pa3IMdyHbIM MPpU3HaKaM (110
YHCIIy ¥ COCTaBY YYaCTBYIOIINX B PEaKIUU BEIIECTB, 10 TerioBoMYy 3¢ deKTy,
IO U3MEHEHUIO CTENEHEN OKUCIICHUS XUMHUYECKUX DJIEMEHTOB, 1O
oO0paTUMOCTH, TI0 YYACTHIO KaTajln3aTopa). IK30- U SHAOTEPMUIECCKUE
peaknuuu, TS PMOXUMUUYECKHUE YPABHEHHUSI.

ITonsTHEe 0 cKOpocTH XUMHUUYECKOr peaknuu. [loustue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusiX. [loHsITHe 0 TOMOT€HHBIX U
reTepOreHHbIX peakuusix. [lonamue o xumuueckom pagnogecuu. Paxmopel,
sUsAIOWUE HA CKOPOCMb XUMUYUECKOU peaKyuu U noJI0HCEHUE XUMUULECKO2O
pasHo8ecusl.

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, DJIEKTPOHHBIA OaaHC
OKHCJIUTEJIbHO-BOCCTAHOBUTEJILHOU peakiinu. CocTaBlIieHUE YpaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX PEAKIIUN C UCIIOJIb30BAHUEM METO1a
AIIEKTPOHHOTO OajlaHca.




Teopusi 2IEKTPOIUTUIYECKON TUCCOLIUALIUU. DIICKTPOJIUTHI U
HEe3JIeKTpoanuThl. KaTuoHbI, aHUOHBI. MeXaHU3M JJUCCOIUAIIUU BEIIECTB C
Pa3JIMYHBIMHM BUJIAMHU XUMHUYECKOU CBs3U. CTeneHnpb quccounranmuu. CUJIbHBIC
U CcJ1a0bI€ DIIEKTPOJIUTHI.

Peakniu nonHoro oomMeHa. Y cJIoBUs IMMPOTEKAHUS peaKIIUii HOHHOTO
oOMeHa, OJIHbIE U COKpaIllléHHbIE HOHHBIEC YpaBHEHUs peakiinii. CBoiicTBa
KHUCJIOT, OCHOBAHUI U COJICH B CBETE NPEACTABICHUI 00 AJICKTPOJIUTHYECKOMN
nucconualniiu. KauecTBeHHbIE peaKIIuu HaUOHBI. [lonsamue o euopoause
coseu.

XAMHUYECKUU IKCIEPUMEHT: O3HAKOMIIEHUE C MOAEIISIMU
KPUCTATUTMUECKUX PEHIETOK HEOPTraHNYECKUX BEIIECTB — METAJLIOB U
HeMeTaJu1oB (rpadgura 1 aamasa), CJI0KHBIX BEIIECTB (XJIOpUIa HATPUS);
HUCCJIEAOBAHUE 3aBUCUMOCTHU CKOPOCTU XUMHUYECKOU PEaAKIIUU OT BO3JCHUCTBUS
pa3nu4dHbIX (HaKTOPOB; UCCIICAOBAHHUE DIIEKTPOMPOBOIHOCTHA PACTBOPOB
BEILIECTB, IpOoLiecca AUCCOLUMALUN KUCIIOT, IIEJI0UYEN U coJIed (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); IIPO-BEJICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TIPU3HAKHU MTPOTEKAHUS peaK- U HOHHOTO OOMEeHa
(o6pa3oBaHue Ocajika, BbIJICIICHUE Ta3a, 0Opa3oBaHUE BObI); OIIBITOB,
WLTIOCTPUPYIOIINX MPUMEPHI OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
(ropeHue, peakiium pa3Io>KEHUsI, COSIUHEHUS ); pacliO3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IIOMOIIbIO KAUECTBEHHBIX PECAKIIUU HA UOHBI;
pellIeHrEe PKCIEePUMEHTAIIBHBIX 3a1a4.

Hemetasnbl u uX COeMHEHUS

OO6m1ast xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u pusndeckrue cBoNCcTBa
OPOCTHIX BEIIIECTB — TaJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha IIpUMEPE XJIOopa
(B3auMOENCTBUE C METAJLUIAMHU, HEMETAJJIAaMHU, LIea0o4YaMu). XIJIIOPOBOJIOPOI.
ConsiHast KUCI0Ta, XUMUUYECKUE CBOMCTBA, MOJyUeHHE, TPUMEHEHUE.
JlericTBHE XJI0pa U XJIOPOBOAOPOJa HA OpPraHU3M 4YenoBeKa. BakHeuiune
XJOPUAbl U UX HAXOXKJICHUEB NPUPOJIE.

OO0mas xapakTepuctuka 3jeMeHTOB VIA-rpynnbl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTE€PHbIE CTETICHU OKUCJIICHHUSI.

Ctpoenue u pusndecKkrne CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJIa U
cepbl. AJIJIOTPOITHBIE MOJTUPUKAIIUN KHUCIIOPOJIa U CEPbl. XUMUYECKHUE
cBolicTBa cepbl. CepoBOIOPOI, CTpoeHHUE, GUZUUECKUE U XUMHUYECKHUE
cBoMcTBa. OKCHUBI CEPBI KAK MPEACTABUTEIN KUCIOTHBIX OKCUAOB. CepHas
KHCJIOTA, PU3NYECKHE U XUMHUUYECKHUE CBOM cTBA (00IIHE KAaK MPEJICTAaBUTEIS
KJjlacca KUCJOT U crienududeckre). XUMHUIECKUE PEeaKIuu, JIeKalllue B
OCHOBE TIPOMBIIIJICHHOT'O CIIOC00a IMOJIy4eHUsI CEpHOM KUCIIOThI. [IpuMeHeHue.
Cosnu cepHOM KUCIIOTHI, KAUeCTBEHHAs peaklius Ha cyb(daT-uoH.
HaxoxneHue cepbl U €€ COEAMHEHUN B NpUpoJe. XUMHUUYECKOE 3arpsA3HEHUE
OKpYy>Karolie cpeibl COEAMHEHHUSIMU CEPbI (KUCIOTHBIE JTOXK U,
3arpsi3HEHUE BO3/ayXa U BOJJOEMOB), CIOCOOBI €ro MPEIOTBPAIICHUS.

OO01as xapakTepucTUKa 3J1eMeHTOB V A-Tpynnbl. OCOOEHHOCTHU
CTPOCHMUS aTOMOB, XapaKTE€PHbIE CTEIIEHHU OKHUCJICHUS.

A30T, pacripocTpaHEHHE B IPUPOIe, PU3NIECKHUE U XUMHUUICCKHUE
cBoiicTBa. KpyroBoport azora B npupojiec. AMMHAaK, €ero (pu3ndeckue u
XUMHUYECKHE CBOWCTBA, MOJIydeHue U npuMeHeHue. Cojim aMMOHUS, UX



(pu3nyueckre u XUMHYECKHEe CBOUCTBA, TpuMeHeHrne. KauecTBeHHas peaknus
Ha MOHBI aMMOHHUSI. A30THAasI KUCJI0TA, €€ MoJydYeHue, PU3ndecKue u
XMMHUYECKHUE CBOMCTBA (001IME KaKk MPEJICTAaBUTEI S Kjlacca KHUCJIOT U
cnenuduueckue). Mcroiab3oBaHUE HUTPATOB U COJIEH aMMOHMUS B KQUECTBE
MUHEPAJIbHBIX YIOOpeHU. XUMHUYECKOE 3arpsa3HCHUE OKPYKAIOIIe cpeibl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JIOXKIU, 3arpsI3HCHUE BO3/1yXa, MOYBBI U
BOJJOEMOB).

docdop, amutorpornabie Moaudukanuu pocdopa, pusznueckue u
xuMuueckue coictra. Oxkcuna pocdopa(V) u pochopHas kuciora,
(pu3uueckre 1 XUMHIECKHE CBOMCTBA, MoryueHue. Mcmonr3oBanue ¢gocdaTon
B Ka4e€CTBE MUHEPAJIbHBIX yJIOOPECHUM.

OOmas xapakTepuctuka 31eMeHTOB [VA-rpynnbel. OcobeHHOCTH
CTPOEHUS aTOMOB, XapaKTE€PHBIE CTCIIEHU OKUCIEHUS.

Vraepos, amoTponHble MOAU(MUKAIIUN, PACITPOCTPAHEHUE B IPUPOJIE,
usznueckre u xuMudeckue ceomcTBa. Aacopouus. Kpyrosopor yrieposaa B
npupose. OKcuabl yriepoja, ux pu3ndecKkue 1 XUMHYECKHUEe CBOMCTBA,
JICUCTBUE HAa >KUBBIE OPraHU3MBbI, MOJIyYECHHUE W NPUMEHEHUE. DKOJIOTHUYECKUE
MpoOJIeMbl, CBI3aHHbIE C OKCUIoM yriepoaa(lV); rurmoresa riodaibHOTO
MOTEIUICHUS KJIMMaTa; NapHUKOBBIN 2P eKT. YTonbHast KUCIIOTa U €€ COJIH, UX
(puznyveckre 1 XUMHYECKHUE CBOMCTBA, TOJIyYCHUE U IPUMEHEHUE.
KauecTBeHHas peakius Ha kKapOoHAT-UOHBI. Mcriosib30BaHne KapOOHATOB B
OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CEJIBCKOM XO3SUCTBE.

IlepBoHauajgbHBIC MOHATUSI 00 OPraHUYECKHUX BEIIECTBAaX KaKO
COE€IMHEHUSIX yriuepojaa (MeTaH, 3TaH, dTWUJICH, alleTUJIEH, 3TAHOJI, ITIULEPUH,
YKCyCHas Kuciiora). Mx cocmas u xumuueckoe cmpoenue. Ilousatue o
OMOJIOTMYECKHU BaXXHBIX BEIIECTBAaX: )KHUpPax, OeJIKax, yriieBogax — U UX
pOJIM B >KM3HHU YeloBeKa. Mamepuanvbrnoe eOuHCmeo opeaHudecKux u
HeopeaHUu4ecKux coeOUuHeHUll.

Kpemnnii, ero ¢pusndyeckue m XUMHUUYECKHE CBONCTBA, MOJYYCHUE U
npumMmeHenue. CoeauHEeHUs KpeMHUs B npupoae. O0mue npeacraBieHust oo
okcujse kpeMHUs(IV) u kpemuueBoii kuciore. CHINKAThI, ©X UCITOJb30BaHUEC
B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTHU. BaowcHetiuiue cmpoumesbHole
mamepuanvl. Kepamuka, CmeK1o, ye- MeHm, 6emoH, xHcene300emoHn.
Ilpobremsbl 6e30nacnoco ucnonbL308aAHUSL CIMPOUMENbHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUSHU.

XUMHUYECKUN DKCIIEPUMEHT: U3yUEeHHUE 00pa31i0B HEOPTraHUUYECKUX
BEIIIECTB, CBOMCTB COJISTHOW KHUCJIOTHI; IIPOBEJICHNE KAYECTBEHHBIX PEaKIIUM Ha
XJOPUA-UOHBI U HAOJIIOJICHHE ITPU3HAKOB UX NPOTEKAHUS; ONBITHI,
oTpakarolye (pu3ndeckrue 1 XMMHUYECKHE CBOMCTBA TAJIOT€HOB U UX
CO€JIMHEHUU (BO3MOKHO HMCMOJb30BaHME BUAEOMATEPHAJIOB); O3HAKOMJIEHUE C
obGpa3znamMu XJIOpUJ0B (TaJIOT€HUIOB); O3HAKOMJICHHE C 0Opa3liaMu cephl U €€
COCIMHEHUSIMH (BO3MO>KHO HCIIOJIb30BaHUE BUJICOMATEPHAIIOB); HAOIIOJICHUE
mpoiiecca oOyTIIMBaHUs caxapa Mo/ JICHCTBUEM KOHIICHTPUPOBAHHOU CEPHOM
KHUCJIOTHI; H3YUYEHUE XUMHUYECKUX CBOMCTB pa30aBICHHOU CEpPHON KUCIIOTHI,
MPOBEJICHUE KAUECTBEHHOU PEaKIInu Ha CyJibaT-uoH U HAOIIOJICHUE
mpu3HaKa €€ NMpOTeKaHUs; O3HAKOMJICHHEC (PU3UIECKUMH CBOMCTBAMH a30Ta,
dochopa n ux coequHEeHUM (BO3MOKHO HCIOJIH30BAHUE BUJICOMATEPHAIIOB),
oOpa3iamu a30THBIX U HPOCPOPHBIX YIOOPEHU; TTOJIyUEHUE, COOMpPaHUE,



pacno3HaBaHWE U U3YUYECHHUE CBOMCTB aMMHUAKA; IIPOBEAECHUE Ka4Y€CTBEHHBIX
peakinii Ha MOH aMMOHUS U docdarT-uoH U U3ydeHHE NMPU3HAKOBHUX
OPOTEKAHUsI, B3aUMOJICMCTBUE KOHIEHTPUPOBAHHOMW a30THOM

KHCJIOTBI C MeJIbIO (BO3MO>KHO UCITOJIb30BaHUE BHACOMATECPHUATIOB);
U3y4YeHUE MOJAeel KpUCTANIMYECKHUX PEHIETOK ajiMasa, rpadura,
dbynnepena; o03HaKOMJIEHHE C IIPOIIECCOM aJICOPOITMH PACTBOPEHHBIX
BEIIECCTB aKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM MPOTUBOTA- 3a; MOJYUYCHHE,
coOupaHHe, pacio3HaAaBaHUE U U3YYCHUE CBOMCTB YTJICKUCIIOrO ra3a;
MMPOBE/ICHNE Ka4YeCTBCHHBIX peaKIuii Ha KapOoHaT- U CUJIMKAT-HOHBI U
NU3YyUYE€HHUE NPU3HAKOB UX NPOTECKAHUSA, O3HAKOMJICHUE C TPOAYKIIHEH
CUJINKATHOMW MMPOMBIIIIJICHHOCTH; PEHICHUE YKCIEPUMEHTAIBHBIX 3a1a4 MO
TeMe «BakHennie HeMeTaIbl U UX COCAUHCHUSD.

MeTa/uibl M UX COeTMHEHHS

OO0111ast XapaKTepPUCTUKA XUMUYECKUX DJIEMEHTOB — METAJIJIOB Ha
OCHOBAaHWHU HUX NOJIOKEHUSA B [leproagndyeckor cucreMe XUMHUYIECKUX
aneMeHTOB . 1. MeHnaeneeBa U cTpoeHUs1 aTOMOB. CTpOEHUE METAJIJIOB.
MeTrammnueckas CBsI3b U METaJJIMUEeCKasi KpUCTAJUINYECKasl peuIETKa.
DNEKTPOXUMHUYECKUN psia HANIPSHDKEHUM MeTall- JIoB. dU3nUecKue 1
XHUMHUYECKUE CBOMCcTBA MeTai1ioB. OOIIIMe CITOCOOBI MOJIYyUYEeHHsI METaJJIOB.
IToHsiTHE O KOPPO3HUU METAJLIIOB, OCHOBHBIC CIIOCOOBI 3aIIIUTHI UX OT
Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPAJTIOMHHHM, OpOH3a) U UX IPUMEHEHUE
B OBITY U NPOMBIIILJIEHHOCTH.

[HIenounkie MeTawIbl: OJIOXKEHUE B [lepuoanyueckon cucreme
xuMuueckux 3ieMeHToB . 1. MenaeneeBa; CTpo€HHUE UX aTOMOB;
HaxoXxaeHue B rmpupoae. Pusnyeckue u XuMUYECKHUEe CBOMCTBA (Ha mpuMepe
HaTpus U Kaiaus). OKCUJZIbI U THAPOKCUIBI HATpUsl U Kaius. [[pumenenue
ICJTOYHBIX METAJIJIOB U UX COCAMHECHUMH.

IIlenouyHo3eMeIbHBIE METAJIJIbl MarHuii M KaJIbIIUM: MOJIOKCHHECB
Ilepnognyeckon cucremMe XxuMru4deckux anemMeHToB . . Menneneena;
CTPOCHUE UX aTOMOB; HAXOXJIEHUE B npupoaec. PU3ndeCcKuen XUMHUECKHE
CBOMCTBa MarHus U Kaiabnus. BaxxHelmme coequHEHUS KaabIlusa (OKCH/,
TUAPOKCUJI, coJn). JKECTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHUSI.

AnroMuHUN: TIoJ10KeHue B [lepuoanueckoit cucreMe XUuMHUYECKUX
aniemeHToB . 1. MenaeneeBa; CTpO€HHUE aToOMa; HaXOXKICHUEB MPUPOE.
dusnyeckre U1 XUMUYECKUE CBOUCTBA alllOMUHUA. AM- (pOoTEepHBIE CBONCTBA
OKCHUJA U TUAPOKCHUJIA ATTFOMUHUS.

Kenezo: nonoxenue B [lepuoandeckon cucteMe XUMUYECKUX
asiemeHToB . 1. MennesnieeBa; CTpoeHHE aTOMa; HaXO0XJICHUE B IPUPOJIE.
du3znyecKkrue 1 XUMHUYECKUE CBOMCTBA kene3a. OKCuabl, THAPOKCUABI U COJIU
sxkene3a(Il) m xxene3a(Ill), ux cocTtaB, CBOMCTBaMW NOJTyUYCHHE.

XUMUYECKUUN IKCIEPUMEHT: O3HAKOMJICHUE ¢ oOpa3liaMu MeTaji- JIOB U
CILUIaBOB, UX (PU3UUECKUMU CBOMCTBAMU; U3YUYCHHUE PE3yJIbTATOB KOPPO3IUU
METaI0B (BO3MOXXHO HCIIOJIb30BAaHHUE BHJICOMaTEpHaIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUS OKCHUAa KAJIbIIUSI U HATPHUS C BOJAOM (BO3MOXKHO
WCMOJIb30BAaHUE BUIEOMATEPHUAJIOB); UCCJICIOBAHUE CBOMCTB >KECTKOM BOJIBI;
mpoliecca TOpeHuUs Kejie3a B KUCJI0- pojie (BO3MOXKHO MCIOJIB30BaHUE
BHJICOMAaTEPHUAJIIOB); IPHU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX peaKkIuil Ha
WOHBbI (Maruus, KajJdblus, allOMUHUS, IMHKA, >kene3a(ll) u xxeneza(lll),



menu(Il)); rabmroeHne n onrucaHnue MPOIECCOB OKPAITUBAHUS TIJITAMEHU
WOHaMM HaTpusl, KaJlus U KaJIbIHs (BO3MOXKHO UCIIOJIb30BaHUE
BHEOMAaTEPHUAIIOB); UCCliefoBaHHUE aM(OTEPHBIX CBOMCTB THJAPOKCHUAA
AJTIOMUHUS U THAPOKCHUJIA TUHKA; PEIISHHUE DKCIIEPUMEHTAIBHBIX 3aJ1a4 110
Te-Me «BakHelnne MeTayuibl U UX COSJIUHEHUS .

XuMus ¥ OKpY:Kaouas cpeaa

HoBbie maTepuansl U TexHoJioruu. BeniecTBa u matepuainbl B
MOBCEIHEBHOM >KU3HU YeIOBEKa. XUMMs U 3/I0pOBbe. bezonacHoe
HCIIOJIb30BAaHUE BEIIIECTB U XUMHUUECKUX peakiuii B ObITy. [lepBasi momoIlib
OpU XUMHUYECKUX 0KOrax M oTpaBiieHUsIX. OCHOBBI PKOJIOTH- YECKOU
rpPaMOTHOCTHU. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIEer cpeabl (IpeaeibHas
noryctumMasi konnenTtpaius Bemiects — [1JIK). Poinbs xumMuu B penieHuun
AKOJIOTUYECKUX ITPOOTIEM.

IIpupoaHble HICTOYHUKHU YTIIEBOAOPOJOB (YIrojib, MPUPOHBINI ra3,
He(dTh), MPOIYKTHI UX TEPEePadbOTKH, UX POJIh B OBITY ¥ IPOMBITIIJIICHHOCTH.

XUMHUYECKUN DKCIICPUMEHT: U3yUeHHE 00pa31i0B MaTepUuaioB (CTEKIIO,
CILIaBbI METAJIIOB, HOJUMEPHBIE MaTEepHaJIbI).

Me:xnpeaMeTHbIe CBA3H

Peanuzanuss MeXMnpeaMETHBIX CBSI3€M IPU HU3YyUYCHUH XUMHH B 9
KJIaCCE€ OCYILECTBIISIETCSI Y€PE3 UCIIOJIL30BAHUE KAaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHSITUN, TaK U TIOHITHUH, SIBJISTIOIINUXCSI CUCTEMHBIMU JIJISI
OTAEJILHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAYUYHbIN (hakT, TUIIOTE3A,
3aKOH, T€OpHsl, aHAJIU3, CUHTE3, KJIaccudukaus, NepruoIuIHOCTbD,
HaOIoAeHUEe, DKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJICIb,
SIBJICHUE, MapHUKOBBIN 3P PEKT, TEXHOJIOTUsl, MaTepuaibl. DU3uKa:
MaTepusi, aToOM, DJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
pPaauoOaKkTUBHOCTD, MOJIEKYJIa, DJICKTPUUYECKUM 3apsiji, IPOBOJTHUKH,
MOJIYyIPOBOJHUKH, AUDIEKTPUKHU, (POTOIIJIEMEHT,

BEIIIECTBO, T€JI0, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, pacTBOp,
PacTBOPUMOCTBD, KpUCTAJJTUYECKasl peInéTKa, CIijiaBbl, (U3UYECKUEe
BEJIMYHHBI, €AUHUILIBI U3MEPEHUSI, KOCMHUYECKOE IMTPOCTPAHCTBO, MJIIAHETHI,
3BE3abI, COoJTHIIE.

buonorus: ¢porocuHTEe3, ApIxaHue, onocdepa, YIKOCUCTEMA,
MHHEpaJIbHbIC YIOOPEHUSI, MUKPODJIEMEHThI, MAKPODJIEMEHTHI,
nuTaTeJIbHBIC BEIIESCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAJIbl, TOPHBIE TTOPO/IbI,
MOJIE3HbIE UCKOMAaeMbI€, TOTIJIMBO, BOJHBIE PECYPCHI.

IInanupyemblie 00pa3oBaTeibHbIe Pe3yabTAThI

N3yuyeHrne XxuMuy B OCHOBHOM IIKOJIE HAIIPABJICHO HA JOCTHUXKEHUE
00y4arolMMUCS JIMYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX PE3YJIbTaTOB
OCBOCHMUS YU4eOHOT O TIpeIMeTa.

JIMYHOCTHBIE pPe3yIbTATHI

JINYHOCTHBIE Pe3yJIbTaThl OCBOCHUS IMMPOTPaAaMMbl OCHOBHOT'O OOIIIETO
0o0pa3oBaHUs JOCTUTAIOTCS B X04€ OOyUYEHUSI XUMHUHU B €IMHCTBE yUeOHOHN U
BOCHUTATENIbHOM AesiTeabHOCTH OpraHu3aiuu B COOTBETCTBUU C
TPAAUIIMOHHBIMH POCCUHUCKHUMH COILIMOKYJIBTYPHBIMHU U



JTyXOBHOHPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMH B OOIIECTBE ITPaBUJIAMH U
HOpPMaMH TTOBEJICHUS U CITOCOOCTBYIOT MPOIleccaM CaMOITIO3HAHHUSI,
caMOpa3BUTHUS U COLMUATU3ALUU O0YyYaIOIIUXCS.

JInuHOCTHBIE PE3yIbTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B
4acTHu:

IlaTpuoTHYECKOr0 BOCIIMTAHUSA

LHIEHHOCTHOTI'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY U HAYYHOMY HACJIEINUIO, TOHUMAaHUS 3HAUYECHUSI XUMHUYECKOU
HayKH B )KU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAJAE€Th JOCTOBEPHOM
nHpOopMaIue 0 MePEeIOBIX JOCTHKCHUSX U OTKPBITUSIX MUPOBOM U
OTEUYECTBEHHOU XUMHH, 3aUHTEPECOBAHHOCTHU B HAyYHBIX 3HAHUSIX 00
YCTPOMCTBE MUpa U OOIIIECTBA;

I'pa:knanckoro BocnuTaHus

OPEACTABJICHUSI O COLIMAIBHBIX HOPMaX U MpaBUJIaX MEKJIUYHOCTHBIX
OTHOIIIEHUU B KOJUIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTHU B
OOIIIECTBEHHO TI0JIC3HOU, YUeOHO-HUCCIIeJOBATEIBCKON, TBOPUECKON U IPYyTUX
BUJIaX JICSITEJILHOCTU; TOTOBHOCTH K pa3HO- 0Opa3HOM COBMECTHOM
JIeSITEJIbHOCTHU MPHU BBITTOJIHECHUHN YUE€OHBIX, TO3HABATEIbHBIX 3aj1a4,
BBITIOJTHCHUH XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IaHUHN YUECOHBIX TPOEKTOB,
CTPEMJICHHUS K B3aUMONOHUMAaHUIO U B3aUMOIIOMOIIM B ITPOLECCE ITOMU
Y4E€OHOM JIeSITEIbHOCTH; TO-TOBHOCTH OIIEHUBATh CBOE MOBEAEHUE U MOCTYIIKHU
CBOHUX TOBAPHUILECH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJIEACTBUU NOCTYIIKOB,;

IleHHOCTH HAYYHOT'0 O3HAHMS

MUPOBO33PEHYECKUX NPEACTABIICHUM O BEIIECTBE U XUMHUYECKOU
peakuu, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISIIOIINX OCHOBY JIJIsl TIOHUMAaHMS CYIITHOCTHU Ha- YYHOU KapTUHBI MUPA;
npeacTaBJI€HU 00 OCHOBHBIX 3aKOHOMEPHO- CTSIX Pa3BUTHUS MPUPO/IbI,
B3aMMOCBSI35IX YEJIOBEKA C MPUPOJIHOM CPEI0ii, O POJIM XUMHUH B NO3HAHUU
3TUX 3aKOHOMEPHOCTEU;

MO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX HA MOJIy4Y€HHUE HOBBIX 3HAHUN
M0 XUMHH, HEOOXOAUMBIX JJIsI OOBSICHEHUSI HAOIIOJa€MBbIX MPOIECCOB U
SIBJICHUI

MO3HABATEIBbHON, MHPOPMAITUOHHON U YUTATEIBCKON KYJIbTYpPHhI, B TOM
4HCJI€ HABBIKOB CAMOCTOSITEIIBHOU pabOThl C Yy4E€OHBIMU TEKCTAMMU,
CITPABOYHOM JIUTEPATYypPOM, TOCTYIMHBIMH TEXHUUYECKUMHU CPEJICTBAMU
WH(GOPMAITUOHHBIX TEXHOJIOTHUH;

WHTEpeca K OOYUYEHUIO U MTO3HAHUIO, JTIDO03HATEILHOCTH, TOTOBHOCTH U
CITIOCOOHOCTH K CaMOOOpPa30BaHUIO, IIPOCKTHON U MCCJICIOBATEIHLCKOM
JEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABJIICHHOCTHU U YPOBHS OOy4YEeHUS
B JIaJIbHCHUIIIEM;

®opMupoBaHUS KYJIbTYPbI 310POBbS

OCO3HaHMUSI LIECHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY
3JIOPOBBIO, YCTAHOBKH Ha 3JO0POBBIM 00pa3 >KU3HHU, OCO3HAHUS MTOCICICTBUNA U
HETIPUSITUS BPEJIHBIX NPUBBIYEK (YyHOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB,
KYpEeHUs1 ), HEOOXOAUMOCTH COOJIIOICHUS TTPAaBUJI O€30TTIaCHOCTH NPU
oOpamieHn ¢ XUMHUYECKUMHU BEIMIECTBAMU B OBITY U peaJIbHOM KU3HH;

Tpynosoro Bociuranus



WHTEpeca K NPAaKTHICCKOMY U3YUYSHUIO TPOoGEeCCUil U Tpyia pa3IudHOTO
poaa, yBaX€HUE K TPYy U pe3yJibTaTaM TPYIOBOM A€ITECIbHOCTH, B TOM YUCJIE
Ha OCHOBE MPUMEHEHMUS MPEIAMETHBIX 3HAHUUN MO XUMUU, OCO3HAHHOT'O BBIOOpa
WHINBUAYAJTbHOU TPACKTOPUU NPOJIOJI-KEHUSI 00pa30BaHUs C YUETOM
JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUM, OOIIECTBEHHBIX HHTEPECOB U
noTpedHOCTeH; yecneurHou npodeCCUOHAILHOU JICSITEILHOCTU U Pa3BUTHS
HEOOXOAUMBIX YMEHUMN; TOTOBHOCTH a/IalITUPOBATHCS B MPOPECCUOHATIBHOM
cpene;

JKOJIOTHYECKOT0 BOCIIMTAHMS

IKOJIOTUYECKHU 1EJI€CO00Pa3HOT0 OTHOIICHUS K MIPUPOJEC KaK
UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBaHUS, TIOHUMAaHUS
IEHHOCTH 3J0POBOT0 1 0€30T1acHOro o0pa3a *KU3HU, OTBETCTBEHHOTO
OTHOIICHHSI K COOCTBEHHOMY (DPU3UYECKOMY U TICUXUYIECKOMY 3JI0POBBIO,
OCO3HaHMUSI IICHHOCTHU COOJIIOZICHUSI ITpaBujl 0€301MacCHOr0 TMMOBEACHUS MPU
padoTe ¢ BellecTBaMU, a TAKXKE B CUTYyaIlUsIX, YTPOKAIOIIUX 3J0POBbIO U
JKHU3HHU JIIOJICH;

CIIOCOOHOCTH NPUMEHSITh 3HAHUSI, NOJIy4YaeMble ITPU U3YUYSHUH
XUMHWH, JJIsI pEIIEHUS 3a/1a4, CBSI3aHHBIX C OKPY>KAKOMIEN MPUPOJTHOU
CpeZ101, NOBBILICHUS] YPOBHS 3KOJIOTUYECKOMN KYJIbTYPbl, OCO3HAHUS
ri1o0aabHOTO XapaKTepa 3KOJOTUUYECKUX NPOOJIEM U ITy- T UX pelICHUs
MOCPEJICTBOM METOJIOB XUMUMU;

AKOJIOTUYECKOT O MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBAThHCS UM B
NO3HABATENbHOU, KOMMYHHUKATUBHON M COLIMAIIBHOU ITPAKTHKE.

MertanpeamMeTHbie pe3yJibTaThl

B cocTaBe meTanpeMeTHBIX PE3yAbTAaTOB BBIACISIOT 3HAUUMBbIC J1JI5I
(opmMupoBaHUsI MUPOBO33pPEHUSI OOIIICHAYYHbIC NOHATHS (3aKOH, TCOPHUS,
MPUHIIUI, TUMIOTE3a, GaKT, CUCTEMA, MPOIIECC, DKCIIEPUMEHT U JIpP.), KOTOPHIC
HUCITOJIB3YIOTCSI B €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUU U3 dTUX MIPEeAMETOB (OPMHUPOBATH MPEACTABICHUE O
1IEJIOCTHOM Hay4YHOU KapTHHE MHUPA, U YHUBEpPCAIbHbIC yUeOHbIC JTECUCTBUS
(mo3HaBaTebHbIC, KOMMYHHUKATUBHBIC, PETYJISTUBHBIC), KOTOPHIC
obGecrieunBaroT (Oop- MUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIIbHOMY
TUTAaHUPOBAHUIO U OCYIIIECTBIICHUIO YU€OHOW NeATEIIHbHOCTH.

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS 00pa30BaTEIBHOM MPOTPaAMMBI
M0 XMMUU OTPAKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU MMO3HA- BATECJILHBIMU
NEUCTBUSIMH, B TOM YUCIIEC:

ba3oBbIMH JI0rMYeCKUMHU e CTBUAMH

YMEHUEM HCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIIJICHUS TPHU
OCBOCHUHM 3HAHUU: PACKPBIBATH CMBICII XUMUYECKUX MMOHSITUM (BBIACIISATH UX
XapaKTepHbIE IMTPU3HAKU, YCTAaHABJIMBATh B3AUMOCBSI3b C JIPYTUMHU
MOHSITHUSIMU ), UCTTOJIB30BaTh MOHSTHUS JIJ1s1 00bsIC- HEHUS OTACJIbHBIX (PAKTOB U
SIBIICHUI; BLIOUPATh OCHOBAHUS U KPUTEPHUH IS KJIAaCCU(PUKAITNN XUMHUIECKUX
BEIIIECTB U XUMHUYECKUX PEaKIUi; yCTaHABIUBATh MPUUYNHHO-CJIEJICTBCHHBIE
CBSI3U MEXKJIy OOBEKTaMU HU3YUYECHUS; CTPOUTH JIOTHUYECKUE PACCYKIACHUS
(MHIYKTHUBHBIC, 1€ IlyKTUBHBIC, 1O AaHAJIOTHH ); JICIATh BHIBOJIbI U 3aKJIIOUYCHUS;

YMEHUEM IMIPUMEHSTh B IPOIIECCE MO3HAHUS MOHSITUS (ITPEAMETHBIE U
METAIPEAMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEJIN, UCIIOJIb3YEMBIC B
XUMHUH, TIPEOoOpa30OBhIBATh NIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICIbHBIC



OPEACTABJICHUS] — XUMHYECKHUIN 3HAaK (CUMBOJI DJIEMEHTA), XMUMHUYECKasl
bopmyra u ypaBHEHHE XUMHUYECKON pEeaKIIMu — NPU PEeUIeHUH y4eOHO-
MO3HABATEIbHBIX 3aJ1a4; C YYETOM ITHUX MOJICIIbHBIX NPEACTABICHUMN BBISIBISITH
U XapaKTepU30BaTh CYNIECTBEHHBIC MPU3ZHAKU U3YyYACMBbIX OOBEKTOB —
XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM; BBISBIISITh OOIIHE
3aKOHOMEPHOCTH, MPUYUHHOCJICACTBEHHBIEC CBS3U U NPOTUBOPEYHUS B
W3y4daeMbIX IPOIecCax U SIBJICHUSIX; MpeJiaraTb KPUTEPUHU JUIS BBISIBJICHUS
ATUX 3aKOHOMEPHOCTEHN U NMPOTUBOPEUHI; CAMOCTOSITEJILHO BHIOUPATH CITIOCOO
pelnieHust yueOHoOM 3a1auu (CpaBHUBATh HECKOJIBKO BapHaHTOB PEIIEHUS,
BBIOUpATh HANOOJIEE TTOAXOISIINUN C YUYETOM Ca- MOCTOSTEIILHO BBIJICJIEHHBIX
KPUTEPHEB);

ba30oBbIMHU HCCEN0BATENBCKUME AEHCTBHAMU

YMEHHEM HCIIOJIb30BATh IIOCTABJIEHHBIE BOIIPOCHI B KAUECTBE
WHCTPYMEHTA MTO3HAHMsI, a TAK)KE B KAYECTBE OCHOBBI /111 (POPMUPOBAHUST
TUIIOTE3bI [0 NPOBEPKE MPABUIIBHOCTHU BBICKA3bIBAEMBIX CYKIAECHUM;

MpUOOPETEHNUE ONbITA 11O JIAHUPOBAHUIO, OPTaHU3ALUN U TIPOBEICHUIO
YUYEHUUYECKUX IKCIIEPUMEHTOB: YMEHHUE HaOII0AaTh 3a X010M IIpoliecca,
CaMOCTOSITEJIbHO IPOTHO3UPOBATh €ro pe3yJibTaT, POPpMyJIUPOBATH OOOOIICHUS
U BBIBOJIbI IO pe3yJibTaTaM NPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIISATH
OTYET O NpOJIeJIaHHON paboTe;

Paboroii ¢ ungopmanuei

YMEHHEM BbIOUpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH
UH(OPMALIUIO PA3JIMYHBIX BUJOB U (OPM MPEACTABICHUS, TOJTYYAEMYIO U3
pa3HbIX UICTOYHUKOB (Hay4YHO-MOIYJIIpHAS JINTEPATypa XUMHUYECKOTO
COJIep>KaHUsl, CIIPaBOYHbIE TOCOOUsI, pecypchbl UHTEpHETA); KPpUTHYECKU
OLI€EHUBATh NPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALHUIO;

YMEHHEM MPUMEHSTH Pa3JIMUHbIE€ METOABI U 3a0POCHI IPU MOUCKE U
oTdope nHPOpPMALIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX IJIs
BBITIOJTHECHU ST yUE€OHBIX M MO3HABATEJILHBIX 3a7a4 ONPEeaSTIEHHOTO THUIIA;
IpUOOpPETEHHUE OITbITa B 00JIaCTH UCMOJIb30BaHUsI MH(GOPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOH aKTUBHOTO
WCMOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM; CAMOCTOSITEIIbHO BHIOUPATH
ONTUMAJIbHYIO (pOpMYy Tpe/icTaBICHUSI HUHPOPMAIIUU U UIIITIOCTPUPOBATH
penraemMbie 3aJIa4y HECJIO0XKHBIMHU CXEMaMHU, JInarpaMMaMu, JIPyTruMHA
(opmamu rpadpuknu U X KOMOMHAUSIMU;

YMEHHEM HCMOJIb30BaTh U aHAJIIM3UPOBATH B ITPOLIECCE YUYEOHOU U
HUCCIIEA0BATEILCKON JICSITEJIbHOCTU UH(MOPMALIMIO O BIUSHUU
MMPOMBIIIIJIEHHOCTH, CEJIBCKOT0 X03SMCTBA U TPAHCHOPTA HA COCTOSIHUE
OKPYKaroller MPUPOIHON CPEIbI;

VHHBepcaTbHBIME KOMMYHHKATHBHBIME TCHCTBUSIMU

YMEHHUEM 3a7laBaTh BOMPOCHI (B XOJ€ Aualjiora u/ujiu JUCKYCCHUH) T10
CYLIECTBY OOCYy>kJ1aeMOM TeMbl, (GOPMYITUPOBATH CBOU IPEIIJIOKECHUS
OTHOCHUTEJIBHO BBINOJIHEHUS MTPEJIOKEHHON 3a1a4M;

NMpUOOpPETEHNUE ONbITAa MPE3CHTALIMU PE3YyJIbTAaTOB BHIIOJTHEHUS
XUMHUYECKOTO IKCIIEPUMEHTa (JJAOOPaTOPHOTO OIbITa, JTA00OPATOPHOM pabOThI
10 UCCJIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOI'O IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOU CO CBEPCTHUKAMU IMO3HABATEIBHOMN
1 UCCIEI0BATEIbCKOU AE€ATEIbHOCTH IIPU PEIIEHUHU BO3HUKAIOIIUX MPOOJIEM



Ha OCHOBE y4é€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS MO3UITHKN (OOCYKIICHUS,
0oOMEH MHEHHUSIMH, «MO3TOBBIC IIITYPMbI», KOOPIUHAITHSI COBMECTHBIX
JIEUCTBUH, ONPENEIICHUE KPUTEPHUEB MO OLICHKE Ka4eCTBa BBIIIOJHEHHOM!
padoTHhI U JIp.);

YHuBepcaabHbIMH PeryJIATHBHBIMH AeHCTBUSIMA

YMEHUEM CaAMOCTOSITEJIbHO ONPENAENIATh LEIN ACSITEIIbHOCTH,
IJIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIMPOBATH U MPU HEOOXOJIUMOCTH
KOPPEKTUPOBATH CBOIO I€ATEIIHLHOCTh, BHIOUpaTh Hanobosee 3¢ HeKTUBHBIE
CIIOCOOBI pEIIeHUsI YUYEOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIIbHO
COCTAaBJIATH UJIM KOPPEKTUPOBATH ITPEAJIOKEHHBIN aJITOPUTM JICHUCTBUN IPHU
BBIMIOJTHEHUH 3aJlaHUM C YYETOM NOJTYyUSHHUSI HOBBIX 3HAHUN 00 M3ydaeMbIX
00BbEeKTaxX — BEIIECTBAX U PEAKIIUAX; OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO
pe3yJiibTara 3asiBI€HHOM LIEH;

YMEHHUEM HCIOJIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPEAJIaracMbI€ B
YCJIOBHH 3aJIaHUU.

IIpeomemnuie pezyrvmamot

B cocTtaBe nipeaMeTHBIX pe3yJIbTaTOB 10 OCBOEHUIO 00s13aTEIIbHOTO
COJIep>KaHUsl, YCTAHOBJIICHHOI'O JJAHHOW MPUMEPHOU pabouei mporpaMmonu,
BBIJICJISIIOT: OCBOCHHBIE OOYYalONIUMUCS Hay4dHbI€ 3HAHUS, YMEHUS U CIIOCOOBI
JIecTBUM, cnenuduyuecKkue sl IpeIMETHON 00J1acTH « XUMUS», BUJIBI
JEATEIIBHOCTHU O NOJIYYEHUIO HOBOI'O 3HAHUSI, €r0 UHTEPIPETALUH,
npeoOpa3oBaHUIO U TIPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYyaIUSIX.

IIpenmeTHbie pe3yibTaThl NPEACTABIICHBI 11O TOJlaM OOyUYEeHUs U
OoTpakaroT CPOPMHUPOBAHHOCTh Y OOYYAIOIIUXCS CIACAYIOIIUX YMEHHUI:

PAaAcKpbvleams CMblC/l OCHOBHBIX XUMHUYECKUX NOHATUN: XUMUYECKUU
3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IPOCTOE BELIECTBO,
CJIO’KHOE€ BEIIECTBO, BAJICHTHOCTbD, JICKTPOOTPULATEIILHOCTD, CTEIICHb
OKHCJICHUS, XUMHUYECKasl peaKIiusi, XUMHUYeCcKas CBs3b, TEIJIOBOU 2P PekT
peaKIiiuu, MOJIb, MOJISIDHBIA O0OBEM, PAaCTBOP; IJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAsI AUCCOLIUAIUs, PEAaKIIUU MOHHOT' O
oOMeHa, KaTaJau3aTop, XUMUYEeCKOe paBHOBECHE, OOpaTUMBbIC U
HeoOpaTHUMBbI€ peaKIlni, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH,
OKHCJIUTEIb, BOCCTAHOBUTEJb, OKMCIEHHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKasl CBsI3b (KOBaJICHTHAs, MOHHAsI, METaJJTHdecKas),
KpUCTaJUINYECKasi pEUIETKA, KOPPO3UsI METAIJIOB, CILIABBI; CKOPOCTh XUMU-
4EeCKOM peaknmu, npeaeabHo gonyctumast konueHrpauus (111K)
BEILIECTBA;

UNIIOCMPUPOBANsb B3aUMOCBI3b OCHOBHBIX XUMHUYECKHUX IMO-HITUU
(cMm. 1. 1) 1 TpUMEHSITh 3TU NOHATHS MMPU ONTMCAHUHN BEIIECTB U UX
IpEBpAaLLlCHU;

UCNONIBb308aMb XUMHUYECKYIO CUMBOJIMKY IS COCTaBJICHUsT GOpMYJT
BEILIECTB U YPABHEHUN XUMHNYECKUX PEaKIIUU;

onpeoesisims BAJICHTHOCTDh U CTEIICHb OKUCIEHUSI XUMHUYECKHX DJIEMEHTOB
B CO€IMHEHUAX PA3JIMYHOIO COCTAaBa; IMMPUHAIJIEKHOCTh BEIIECTB K
onpenesIEHHOMY KJIacCy COeAUHEHUH 110 (popMysiaM; BUJ XUMHUUECKOU CBSI3U
(koBaJIeHTHAasl, MOHHAasl, METAJJIMYECKasi) B HEOPraHUYECKUX COEIMHECHUSAX;
3apsig MOHA 10 XUMHUYECKOU hopMy-Jie; XapaKTep Cpeabl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COECIU-HEHUM, TUIl KPUCTAIUIMUYECKOM PEHIETKU



KOHKPETHOTO BEIIECTBA;

packpvieams cmuica Illepnoanueckoro 3akona . 1. Mennene- eBa u
JIEMOHCTPUPOBATH €ro MMOHUMAaHUE: ONUCHIBAMb U XAPAKMe-pPU308amb
Tabanunyio popmy Ilepuoagnueckoit cucTeMbl XUMHUYE-CKHUX DJIE€MEHTOB:
pa3nuyaTh MOHSTUS «TJIaBHas noArpynmna(A-rpyrra)» u «nodoyHas
noarpynna (b-rpyrma)», Manbie U 00JIb- IIIUE EPUOABI; COOMHOCUMb
0003Ha4YeHMs1, KOTOPbIE UMEIOTCS B TI€- PUOJIUYECKOM TaOIMIIE, C HUCITIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsij siapa, oOIIee YMCII0 JIEKTPOHOB U paclipeaesieHUue Ux 110
AJIEKTPOHHBIM CIIOSIM); 00BbsCHAMb OOIIIUE 3aKOHOMEPHOCTU B UBMEHEHUU
CBOMCTB dJIEMEH- TOB U UX COCAMHEHUH B Mpeaeiiax MaJlbIX IEPUOJ0B U
TJIaBHBIX MOATPYII C YIYETOM CTPOCHHUS UX aTOMOB;

Kraccupuyuposams XUMAYUESCKUE DIJICMEHTHI; HEOPTaHUYC- CKUE
BEIIECTBA; XUMHUYECCKHE PEAKITUU (IO YUCITY U COCTaBy y4a- CTBYIOIINUX B
pPEaKIIuH BEIEeCTB, 110 TeTLTOBOMY 3P PEKTY, IO U3Me- HCHUIO CTSTICHEN
OKHCJICHUSI XUMHUUYECKHUX DJIEMEHTOB);

xapakmepuzosams (OnuUcvléams) OOIUE U CTICIIUPUIECKUE
XUMHUYECKHE CBOMCTBA NPOCTHIX U CIIOXHBIX BEIIIECTB, MTOATBEPIKIast
OTIUCaHUE IPUMEPAMU MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIUMA;

cocmaenams YpaBHEHUS DJICKTPOJIUTHUECCKON AUCCOIIUMAIIUN KHUCIOT,
IIEJIOYEN U COJIEM; MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUU HOHHOT O
oOMeHa; ypaBHCHUS PEaKIHi, ITOATBEPKIAFONINX CYyIIICCTBOBAHUEC
TCHETUYCCKOU CBSI3U MEKJTY BEIISCTBAMH PA3JIUIHBIX KJIACCOB;

PACKpbleamsb CYITHOCTh OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHN
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOIO OajlaHCa 3TUX PEaKIIUi;

npo2HO3UPOBantb CBOUCTBA BEIIIECTB B 3aBUCUMOCTHU OT UX CTPOCHMUSI;
BO3MO>KHOCTH ITPOTEKAHUST XUMHUYCCKHUX ITPEBPAICHUN B PAa3THIHBIX
YCJIOBUSIX;

8bIUUCISAMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYFO MacCChI
BEIIIECTB; MAaCCOBYIO JOJI0 XMMHUYECKOTO dJIEMEHTa 10 (POopMYyJie COCTUHEHHUS
MaCCOBYIO JOJIIO BEIIIECTBA B PAaCTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOU PEAKIINH;

cedoeams TIPaBUIIaM TTOJIb30BaAHUSI XUMUYECKON MOCYI0U U
J1adopaTOpHBIM OOOpPYAOBAHHUEM, a TaKXXe IMpaBUaM OOpallleHUs C
BEIIIECTBAMHU B COOTBETCTBHH C HHCTPYKITUSIMHU MO BBIITOJTHECHUFIO
J1aGopaTOPHBIX XUMHUYECCKHUX OMBITOB MO TOJYYSHHUIO U COOUPAHUTIO
ra3o000pa3HbIX BEIIECTB (aMMHaKa U YTIICKHUCIIOTrO ras3a);

npo8ooums peaxkiuu, MMOATBEPKAAIOINE KAUYE€CTBEHHBIN COCTaB
pa3sIUYHBIX BEIIECTB: paCO3HABATh OIBITHBIM ITyTEM XJIOPHUI- OpOMHU/I-,
noaua-, kKapoonar-, ¢pocdar-, CUIMKAT-, CyJbdaT-, r'i- APOKCUI-UOHBI,
KaTHUOHBI aMMOHHUS U UOHBI U3yUYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PAaCTBOPaX HEOPTaHUYECKHUX BEIIIECTB;

npuUMeHsms OCHOBHBIC OTIEPAITUHU MBICITUTEIILHON JISSITEIHHOCTH —
aHaJIu3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHUCTEMAaTHU3aIHIO, BHISIBICHUE
MMPUYUHHO-CJICACTBEHHBIX CBSA3EH — JIJIsT U3yUYCHUSI CBOMCTB BEIIESCTB U
XUMHUYECKUX PEaKIU; €CTECTBEHHO-HAYyYHbIE METOAbl TO3HAHUS —
HaOJIIOAcHNEe, U3MEPCHHUE, MOJICIIUPOBAHUE, DKCIICPUMEHT (pealbHbIN U



MBICJICHHBIHN ).

TemaTHuyeckoe NVIAHUPOBAHUE

Ne Tema pazaeina KoJu-Bo Buja xoHTpoOIs
4yacos
KonTposbHas IIpakTuyeckas padora
padora
1 [ToBTOpEeHUE 2
2 DIEeKTPOIUTHYSCKAS 10 1 1
JMCCOLIMAITUS
3 Kucnopon u cepa 8 0 1
4 Aot u pochop 9 0 1
5 VYrnepoa u kpeMHUI 8 1 1
6 OO01me cBOMCTBA METAJLIOB 14 1 0
7 Opranunueckasi XuMust 10
8 XWUMUS U )KU3Hb 7 1 0
BCEI'O 68 4 4

udposbie 0OpaszoBaTeibHbIE PECYPChl M PeCyPChl CeTH UHTEPHET :

Enunas xomnekmus LIOP http://fcior.edu.ru/

Buneoypoku o xumun, 7-11 xi.http://mriya-urok.com/categories/himiya/

[Ipe3eHTanuu K ypoKkaMm ¥ BHEKIIACCHBIM MEPOIIPUSITHUSIM,

xumus http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html

Hauansnbrit kype xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-0.shtml

BHO - 2017 ua dunexce https://zno.yandex.ua/ru/chemistry/
AJIXUMUK http://www.alhimik.ru/

Kypnuan "Xumus u xumuku'"http://chemistry-chemists.com/

JlucranunonHslie Kypchl ipu MI'Y 11 noAroTOBKH

abutypuenroshttp://do.chem.msu.ru/rus/abitur/dl/

BupryanbHas xumuueckas mikosa http://maratakm.narod.ru/

[Topran "Cetb TBOpuUeckux yuuteneit" http://it-n.ru/default.aspx

Coo0111ecTBO B3aMMOIIOMOIIM yunTeaei. Xumus http://pedsovet.su/load/97

I"azera "Xumus" u cait qis yuurens "4 uny Ha ypok

xumun" http://him.1september.ru/

WebElements: oHaitH-ClIpaBOYHUK XUMUYECKUX


http://fcior.edu.ru/
http://mriya-urok.com/categories/himiya/
https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glava1/gl-1-0.shtml
https://multiurok.ru/goto.php?url=https://zno.yandex.ua/ru/chemistry/
https://multiurok.ru/goto.php?url=http://www.alhimik.ru/
https://multiurok.ru/goto.php?url=http://chemistry-chemists.com/
https://multiurok.ru/goto.php?url=http://do.chem.msu.ru/rus/abitur/dl/
https://multiurok.ru/goto.php?url=http://maratakm.narod.ru/
https://multiurok.ru/goto.php?url=http://it-n.ru/default.aspx
https://multiurok.ru/goto.php?url=http://pedsovet.su/load/97
https://multiurok.ru/goto.php?url=http://him.1september.ru/

snemenToB http://webelements.narod.ru/

- XuMus 17151 BCEX: WILTIOCTPUPOBAHHBIE MaTepUalibl IO 00IIeH, OpraHuYecKon
U HEOPraHMYECKOW XUMHUU

— http://school-sector.relarn.ru/nsm/

- Xumudeckuit cripaBounuk http://tehtab.ru/Guide/GuideChemistry/
- Chemnet - mopran GpyHIaMEHTAILHOTO XMMHYECKOTO 00pa30BaHHMsI

Poccuu http://www.chemnet.ru



https://multiurok.ru/goto.php?url=http://webelements.narod.ru/
https://multiurok.ru/goto.php?url=http://school-sector.relarn.ru/nsm/
https://multiurok.ru/goto.php?url=http://tehtab.ru/Guide/GuideChemistry/
https://multiurok.ru/goto.php?url=http://www.chemnet.ru

IIpunoxenue x
Paboueii nporpamme,

o YTBEPKACHHOE
KanennapHo-remaTu4eCcKMid MJIaH mpukazom Ne
o npeamMery « XuMus» oT«__»__ 2022r
aasa 9 kiacca
Ha 2022-2023 yyeOHBbIH rox
Yuureab: AHTOHeHKO Ejlena KoHcTaHTHHOBHA
Nen/m| Jatamo | [ara mo HaumenoBanue pasjaesia, TeMbl Koua-Bo
IJIAHY dakrty 4acoB
IloBTOpPEHME 2
1 [ToBTOpeHne MaTepuaina 8-ro Kiacca 1
2 [ToBTOpenue marepuana §-ro kiacca 1
Tema 1. D1eKTPOJIUTHYECKAS TUCCOIHAIUS 10
3 DNEKTPOIUTHI U HEINEKTPOJIUTHI. DIIEKTPOIUTUUECKAS 1
JMCCOLIMAITMS BEIIECTB B BOAHBIX PACTBOPaX. DIEKTPOIUTHIECKAS
JIMCCOITHAITHS KUCIIOT, IIeI04Yeii B coJiel
4 Cnabbie U cUbHBIE 3JIEKTPOIHUTHI. CTENEeHb IUCCOIUMAIlUN 1
5 Peakuuu noHHOr0 0OMEHa M YCIIOBUS UX MPOTEKAHUS 1
6 VYPOK-IIPaKTUKYM 10 COCTABICHHUIO PEeaKIMii HOHHOTO 0OMeHa 1
7 IMaaponus coneit 1
8 OKHCINTENEHO-BOCCTAHOBUTEIbHBIC peakiui. OKHCIEHUE U 1
BOCCTaHOBJICHHE
9 OKHCINTENEHO-BOCCTAHOBUTEIbHBIC peakiui. OKHCIEHUE U 1
BOCCTaHOBJICHHE
10 O0600111eH1E U TTOBTOPEHHUE 110 TEME «DIIEKTPOTUTHIECKAs 1
aucconuanusy. IloaroroBka Kk KOHTPOJIbHOMN paboTte
11 ITpakTrnyeckas pabora Ne 1. Pemenue skcriepuMeHTaIbHbBIX 3a1a4 1
1o TeMe «DIIEKTPOITUTUYECKAs TUCCOAAIIHS
12 Kontponbnas padota Ne 1 mo Teme «IieKTpoiuTUIecKas 1
JMCCOLIMALIUS
Tema 2. Kuciopon u cepa 8
13 [Tonoxenne kucinopona u cepsl B [ICXD, cTpoeHne UX aTOMOB. 1
O30H — aloTponHas MOAU(HUKAINST KUCIOPOIa
14 Cepa. Anmtotponus cepbl. PU3HUECKUE U XUMUYECKHUE CBOHCTBA 1
cepsl. [Ipumenenue
15 Ceposogopon. Cynbhubt 1
16 Cepnuctsiii ra3. CepHUCTAsI KMCIOTA U €€ COH 1
17 Oxcun ceps (V). Cepnas xucnora u ee conu. OKUCIUTEIbHBIS 1
CBOMCTBA KOHLICHTPUPOBAHHOM CEPHON KHCIIOTBI
18 BbrarcieHus Mo XUMHYECKAM YPaBHEHUSM PEaKITUi MacChl, 1

KOJIMYCCTBA BEIICCTBA UJIN 00beMa 110 U3BECTHBIM Macce,
KOJIMYCCTBY BCUICCTBA UJIN 06’beMy OAHOI'0 U3 BCTYIIUBIIHNX WA




MOJIYJaromunXxcs B pCaKinu BCUICCTB

19 [TpakTuyeckas pabora Ne 2. PemeHue skcriepruMeHTaIbHBIX 3aa4 1
no teme «Kucnopona u cepa»
20 [TonsTHE O CKOPOCTH XMMHMUECKUX peakuuid. KaranuzaTopsl. 1
XUMUYECKOE paBHOBECHE
Tema 3. A3zot u docdop 9
21 [Tonoxenue azora u ¢pochopa B NIEPUOTUICCKON CUCTEME 1
XUMHUUYECKHX 3JIEMEHTOB, CTpOEHUE UX aTOMOB. A30T. CBOMCTBa,
MIPUMEHEHUE
22 AmMmMuak. @usznueckue U XuMuueckue cpoiictna. [lomyuenue, 1
MIPUMEHEHUE
23 Conu aMMOHHS 1
24 IIpaktuueckas pabora Ne 3 «IlonydyeHue aMMuaka v U3y4eHHE €ro 1
CBOMCTB»
25 Okcup azota (1) 1 okcup azora (1V) 1
26 A3OTHas KUCJIOTa U €€ COJIU 1
27 OxucauTenbHbIe CBOMCTBA a30THOM KUCIIOTHI 1
28 dochop. Amnorporust pocdopa. CpoiicTBa Gocdopa 1
29 Oxcun dochopa (V). OprodochopHas KucIOTa U €€ COJH. 1
MunepanbHbie y100peHus
Tema 4.Yruepoa n kpemHuit 8
30 [Tonoxenue yriepoaa u KpeMHUS B IEPHOANYECKON cHCTEME 1
XUMHAYECKHX 3JIEMEHTOB, CTPOCHUE HX aTOMOB. AJUIOTPOITHBIE
MoauduKanuu yraepoaa
31 XuMuYecKkue cBOMCTBa yrieponaa. AncopOrus 1
32 VYrapHslii ra3, cBoiicTBa, GU3NOIOTHUECKOE AEUCTBUE HA OPraHU3M 1
33 VYTheKucieIii a3. YTolbHas KHCIIOTa B €€ COJIN 1
34 [IpaxTuueckas padora Ne 5 «Ilonyuenue okcuaa yraepoaa (I1V) u 1
u3yueHHe ero cBoMcTB. Pacno3HaBanue kapOOHATOB»
35 Kpemnnii u ero coenqunenus. Crexino. Llement 1
36 O6o06uienne u noBTopeHue mno remam: «Kuciopon u cepa», «A3or 1
u hochop», «Yraepoa u kpeMHuii». [lonroroBka k KOHTPOJIBHOU
pabote
37 Kontponbras padota Ne 2 mo temam: «Kucmoposa u cepa», «A30T 1 1
bochop», «YTaepos u KpeMHHID)
Tema 5. O0mue cBoiicTBa METAVIOB 14
38 [Tonoxxenue metayioB B [ICXD JI.1. Menaeneena. 1
Mertainueckas cBsizb. @U3NYECKHE CBOMCTBA METAJIIIOB
39 XHUMHYECKHE CBOMCTBA METAJUIOB. Ps1 HalpsyKeHUH METaJuIoB 1
40 [lenounsle meTajuibl. Haxoxaenue B npupoze. Gusndeckue u 1

XMMHYECKHE CBOMCTBA. [Ipumenenune




41 [{enounozemenbHbie MeTalIbl. Haxoxnenue B npupose. Kanpuuii 1
U ero coenHeHus. JKecTKOCTh BOJbI U CLIOCOOBI €€ yCTpaHEHUS
42 Amomunauii. Haxoxaenue B mpupoze. CBONCTBa aTIOMUHHS 1
43 AM(pOTEPHOCTH OKCH/IAa ¥ THAPOKCUIA ATFOMHHHUS 1
44 Kenezo. Haxoxnenue B mpupoje. CBocTBa xkese3a 1
45 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxemnesa (111) 1
46 [Tonstue o metaiuypruu. CriocoObl MOJTYy4eHHUS] METAIIOB. 1
[IpoGembl 0€30TXOJHBIX MPOU3BOACTB B METAILUTYPIHH U OXpaHa
OKpY>Karollen cpeibl
47 CrnaBel 1
48 [TpakTrueckas padota Ne 7. Pemnienne sKCriepuMeHTAIBHBIX 3371a4 1
1o TeMe «MeTaJljIbl U UX COCTUHEHUS»
49 BbrauciieHus mo XuMHYECKUM YpaBHEHHSIM MacChl, 00beMa WiIH 1
KOJIMYECTBA BEIIECTBA OJIHOTO U3 MPOAYKTOB PEaKIIHH 10 Macce
MCXOJ/IHOTO BEIIECTBA, 00bEMY WIIM KOJUYECTBY UCXOTHOTO
BEIIECTBA, COIEPIKAIIETO ONPEAETCHHYIO OO TpUMecen
50 [ToBTOpenue u 06001eHne o Teme «O0IIe CBOMCTBA METAIIOBY. 1
[ToaroroBka K KOHTPOJILHOM paboTe
51 KonTponbnas padota Ne 3 o reme «OO11ue cBOWCTBa METAIIIIOBY 1
OPT'AHNYECKAS XUMMUSL. Tema 6. [lepBonauanbHble 1
Npe/ACTaABJIEHHA 00 OPraHUuYeCKHX BellecTBax
52 [lepBoHayaIbHBIE CBEICHUS O CTPOCHUH OPTaHUYECKHUX BEIECTB. 1
OCHOBHBIE TIOJIOKEHUS TEOPUU CTPOEHUS] OPraHUYECKHX
coenunennit A.M. bBytneposa. M3omepus. YnporieHHas
KJaccuUKaILUsg OPTaHNYECKUX COSTMHEHHMA
Tema 7. YraeBoaopoasbl 3
53 [IpenenbHble (HACHIIEHHBIE) YTIEBOIOPOIbI 1
o4 HenpenenbHble (HEHACHIILIEHHBIE) YTIIEBOAOPO/IbI 1
55 [Huknuyeckue yraeBoaoposl. [lpupoiHbie HCTOUHUKN 1
YTJIEBOI0PO/IOB
Tema 8. CiupTsl 1
56 Crnuptsl. ®usnonoruveckoe AecTBUE CIUPTOB HA OPTaHU3M 1
Tema 9. KapooHoBbie KHCI0THI. KupbI 1
S7 Kap6onossie kucnotsl. Crioxxnble 3¢upsl. Kupbl 1
Tema 10. YriaeBoabt 1
58 VYrneBobl 1
Tema 11. Beaxu. Iloaumepsl 3
59 AMUHOKHUCITOTEL. bemkn 1
60 [Tomumepsr — BBICOKOMOJIEKYIISIPHBIE COCTMHEHUS 1
61 O600611eHre ¥ TOBTOpeHUE N0 TeMe «Opranndyeckas XUMHUsD) 1




Tema 12. Xumus u ’KM3Hb 7

62 JlekapcTBa. 3HAKOMCTBO C 00pa3iiaMu JIEKapCTBEHHBIX MTPEmapaToB 1

63 Xumus B ObITY. 3HAKOMCTBO ¢ 00pa3IiaMu XHMHUYECKUX CPEJICTB 1
CaHUTAPUU U TUTHCHBI

64 Xumus v iumia. KoHcepBaHTHI MUIIEBBIX TPOAYKTOB 1

65 XHUMHYECKHE BELIECTBA KAK CTPOUTEIIBHBIE U I10JIEJI0YHBIE 1
MaTepuaibl

66 [IpoGembl 0€30MaCHOTO UCIIOJIB30BAHUS BEIIECTB M XUMHUYECKHUX 1
peakuuil B IOBCEAHEBHOM KU3HU. XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIlEH Cpelibl U €ro MOCJIEICTBUSA

67 [ToBTOpeHue u 060061meHue 3a Kypc 9-ro kiacca. [Toaroroska 1
HWTOTOBOW KOHTPOJIbHON paboTe

68 HroroBas koHTpoNbHAs paboTa 3a Kypc 9-To Kiacca 1
BCEI'O 68




