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IMosicHuTeIbLHAA 3alIUCKA.

AnantupoBaHHas pabodasi mporpamMma ydeOHOro mpeamera «Xumus» ans 8-9 KiaccoB cocTaBieHa B
cootBercTBUU ¢ OI'OC OOO u ¢ yuerom AOOII OOO MBOY CII Ne 56 gns nereil ¢ yMCTBEHHOM
OTCTAJIOCTHIO (MHTEIUIEKTyalbHbIMU HapymieHusmMu) Ha 2023-2024 yueGubiii ron. Ilporpamma sBisieTcs
npunoxkenueMm k OOIT OOO MBOY CHI Ne 56.

Pabouas mporpamma oOecrieyeHa yuyeOHHMKAMHU, Y4€OHBIMH IMOCOOMSIMHU, BKIIOUYEHHBIMH B (erepaabHbIH
nepedyeHb y4eOHMKOB, PEKOMEHIOBaHHbIX MuHOOpHayku Poccun K HCIONB30BaHUIO B 00pa3oBaTEIbHOM
npoiiecce B 0011e00pa3oBaTEIbHBIX YUPEKACHUAX:

1. Ta6puensn O.C. Xumus. 8 knacc. — M.: IIpocBemenne, 2019

2. T'abpuensn O.C. Xumus. 9 kiacc. — M.: IIpocemienue, 2019

OOyueHue CcTpoOUTCA C YYETOM ICUXO(QU3NYECKUX OcoOeHHocTel ywammxcsa. OTOop Marepuana
BBITIOJIHEH Ha OCHOBE MPHUHLUIIA MHUHUMAJIBHOTO YHCIa BBOJUMBIX CHEIM(PUUECKUX MOHATUH U C Y4ETOM
UHTEPECOB OOYYaIOLIUXCS, UX HNOTPEOHOCTEH M BO3MOXHOCTEH, Ha OCHOBAHUM ICUXOJIOTO-MEAMKO-
NeIarorMYecKiX PEeKOMEHIAIMi. Y4eOHBI Marepuana OTOOpaH TakuM 00pa3oM, 4TOObI MOXKHO OBLIO
OOBSICHUTh Ha JOCTYIHOM JJISl y4alllUXCsl YPOBHE COBPEMEHHBIE MPEJCTABICHHUS O XMMHUYECKONW CTOpPOHE
SABJICHUM OKPY>KArOLIEro MUpa.

eab o0yuyeHMsi — OCYLIECTBUTH IEPBOHAYAIBHOE O3HAKOMJICHME YYALIUXCS C TEMU XUMHYECKHUMHU
SBICHUSMH, C KOTOPBIMH OHHM HEIMOCPEICTBEHHO CTAJIKHBAIOTCS B OKPYXXAIOIIEM MHUpE, IPUMEHSTH
IOJIy4ECHHBIE 3HAaHUS B IOBCETHEBHOM JKU3HU M HA TIPOM3BOJICTBE.

JlocTHKeHMe JAHHOM 1e/IH MpelycMaTPUBaeT He00X0AUMOCTh pelleHUsCIeAYIOIUX 32/1a4:

1. popmupoBanue y oOydarommxcsi MPEACTABIECHUH O XMMUYECKHX SBJEHMAX, BCTPEUAIONIUXC B
ObITY;

2. (hOpMHpOBaHHE YMEHHMii MCIIONB30BATh IIOJYYEHHBIE 3HAHMA Il OE30NACHOTO HCIIONb30BAHHUS
BEIIECTB M MAaTepuajoB B OBITY, CEJIBCKOM XO3MHCTBE M Ha IIPOM3BOJACTBE, MPEAYNPEKICHUS
SBJICHUM, HAHOCUMBIX BPE]l 3J0POBBIO YEJIOBEKA M OKPY’KAIOLIEH cpee;

3. HCHOoJB30BaTh Mpolecc 0OydIeH s JIEMEHTaM XMMHUH IS TIOBBILIEHHS. YPOBHS OOIIETO Pa3BUTHS
yUYAIIUXCS CHEIMATbHOMN MIKOJBI M KOPPEKIMH HETOCTATKOB MX MO3HABATEIBHOMN JESITEIbHOCTH U
JMYHOCTHBIX KauecTB;

CIO0COOCTBOBAThH COLMAIBHO — TPYAOBOH ajanTaluy;
pacUIMPSTh KPYro30p M KU3HEHHBIA ONBIT yYalUXCH.

ok

[Ipn m3ydyeHun Kypca craBUTCA 337ada (OpMHpPOBAHUS IMPEACTABICHUI O SBICHUSAX M 3aKOHAX
OKpPY’KaIOIIer0 MHpPA, € KOTOPHIMH Yy4allluecsl CTAaJKUBAIOTCS B TIOBCEIHEBHOM >ku3HU. Jlepuuut
XUMHYECKMX 3HAHWW, YMEHHUH W HAaBBIKOB OIPAaHUYMBACT BO3MOXKHOCTH COLUAIbHOM aJanTaluu
00yYaroImuXxcst ¢ MHTEUIEKTYalbHbBIMU HapyILIEHUSIMH.

CopepxaTenbHblil MaTepual Kypca HallpaBiieH Ha (OPMUPOBAHHUE COLMANIBHO 3HAYMMBbIX 3HAHUU U
YMEHMM, MO3BOJIIET CBA3aThb W3y4aeMbll MaTepual € >KU3HBIO, NPUMEHSTH IIOJYYECHHBIE 3HAaHUS Ha
MPAKTHKE ¥ TEM CaMbIM MTOBBICUTh BO3MO>KHOCTh COLMAIbHOM a/laliTallui 00yJarommuXcsl.

OCOOEHHOCTH WHTEUIEKTYalIbHOr0 TIO3HAaHUS JAeTeil ¢ mpolieMaMu B pa3BUTHU U OOyUeHHH
TpeOyeT CMeCTUTh aKLEHThI NMPU U3YYEHUHU Kypca XUMHH ¢ (OpMHpOBaHUS 3HAHUHN O (DaKkTax, MOHATHUSX,
3aKOHaX, TEOPHSX Ha pa3BUTHE yYMEHUI MpHOOpeTaTh 3HAHWS, YMEHHUsS, HABBIKM W HCHOJB30BATh UX B
MOBCEIHEBHOM KHU3HU. JTO TpeOyeT pa3BUTHS BHHUMaHHUS, BCEX BUJOB MaMsITH, BOOOPa)KEHUS, YMEHHUS
(GopMyIHpOBaTH CBOM MBICIIH, OMUCHIBATH SIBICHUS OKPYXKAIOIIET0 MUpA.

O¢¢dexkTuBHOE yCBOCHHME YydyallUMHUCS Y4eOHOro Marepuaga MpeanojaraeT HCIoJIb30BaHHUe
COOTBETCTBYIOLINX (POPM M METO/I0B 00yueHHs: HaOIr0AeHUs, IPOBEIEHUE OIBITOB, paboTa ¢ yUeOHUKOM,
paccka3, OOBSCHEHHUS, HaIJIAIHble CpeAcTBa OOy4YeHHUs, JAEMOHCTpalus Y4eOHbIX KHHO(UIHLMOB,
npakTU4YecKue padoThl (M3MepeHHs, BEIUUCIIeHMs, petienue 3aaa4), UKT.

[IporpaMMa mocTpoeHa TaK, YTO BBIBOJBI PA3IUYHBIX TEOPETUYECKUX IOJIOKEHUI OMUparoTcs Ha
IPOCTOH U HArJIAHBIN SKCIIEPUMEHT, He TPEOYIOUIHMA CrennanbHO 000pyI0BaHHOTO KaOMHEeTa XUMHUH, Ha
paHee M3YYCHHBIH MaTepHan APYrHX yd4eOHBIX MPEAMETOB, a TAKKE HA JMYHEIA ONBIT M HAOMIOCHNS
ydalmxcs.


https://pandia.ru/text/category/selmzskoe_hozyajstvo/

[Inanupyemble pe3y/ibTaThl 0CBOEHHS IPOrPAMMBI:

[Inanupyemble pe3ynbTaThl OCBOCHHUS IMPOrpPaMMbI MO XUMHH Ha YpOBHE OCHOBHOIO OOILEro
o0OpazoBaHusl.

1. I3ydyeHne XuMUM Ha YpOBHE OCHOBHOI'O 0O0IIero oOpa3oBaHUs HAIPABJICHO HA JOCTHXKEHHE
00y4aromMUMHUCS JINYHOCTHBIX, METalpEeJMETHBIX M TPEAMETHBIX pE3yJbTaTOB OCBOCHUSA YUEOHOTO
npeaMeTa.

2. JINYHOCTHBIE Pe3yIbTAThl OCBOCHUS IPOTPAaMMbI OCHOBHOTO OOIIETO 00pa30BaHUs JOCTUTAIOTCS B
Xolle OOy4YeHHs] XUMHUH B E€IAMHCTBE Y4e€OHOW M BOCHUTATENBHOM JESTENbHOCTH B COOTBETCTBHM C
TPaJUIIMOHHBIMH POCCUICKIMH COLIMOKYIBTYPHBIMU U JYyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMU, IPUHITHIMH
B 00II[ECTBE PaBUJIaMU U HOPMaMU MOBEICHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOIO3HAHMSI, CAMOPA3BUTHS
U COIMATTN3AIH 00yYarOIIHUXCs.

3. JINYHOCTHBIE pe3yNIbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOI
NO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMI U PACHIMPEHUE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTH:

1) naTprOTUYECKOr0 BOCIIUTAHHUSA:

[IEHHOCTHOTO OTHOIIEGHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIE/INIO, TTOHWMAaHMs 3HAYEHUS XMMHUYECKOH HAyKH B KH3HU COBPEMEHHOTO OOIIeCTBa, CIOCOOHOCTH
BJIQ/IETh IOCTOBEPHOU MH(OpMaIHEli O MepeAOBbIX TOCTHKEHUSAX U OTKPHITHSIX MHUPOBOM M OTEYECTBEHHOMN
XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA M OOIIECTBA;

2) rpaXJaHCKOTO BOCITUTAHHSL:

MPEJCTAaBICHUS O COIMAIBHBIX HOPMAxX M MPaBWIAX MEXJIMYHOCTHBIX OTHOLICHHH B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HOU, y4eOHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
U IPYTHX BUAX JIESTEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM NI TETLHOCTH MPH BHIIOJTHEHUN
yueOHBIX, MO3HABATEIbHBIX 3a]a4, BBHIMOJHEHHUH XUMHUYECKHX OKCIIEPHUMEHTOB, CO3JaHUU Yy4EOHBIX
IPOEKTOB, CTPEMJICHHS K B3aMMOTIOHMMAHHUIO M B3aMMOIIOMOIIM B MPOIECCE 3TOW y4eOHOU NesITeTbHOCTH,
TOTOBHOCTU OIICHHBATh CBOE IOBEJACHHE M TOCTYNKH CBOMX TOBApUIIEH C MO3UIMHU HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBUI IMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O MTO3HAHMS:

MHUPOBO33PEHYECKUX TPEACTABICHUH O BEIIECTBE W XHUMHYECKOW pPEaKIWH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH U COCTABIISIOLIMX OCHOBY Ul MOHHMMAaHHs CYLUIHOCTH Hay4HOH
KapTUHBI MHpa, TPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TMPUPOIBI, B3aHMMOCBSI3SX
YeJIoBeKa ¢ MPUPOAHOM cpeloi, O poJii XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIBHBIX MOTHBOB, HAaIIPABJICHHBIX Ha IOJIyY€HHE HOBBIX 3HAHHWU 10 XUMHH, HEOOXOIMMBIX
JU1s O0BSICHEHUS Ha0JII0JaeéMbIX IIPOLIECCOB U SIBJICHUH;

MO3HABATENbHON, WH()OPMAIIMOHHOW W YWTATEIbCKOW KYJIBTYphl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENIbHOU paboThl ¢ Y4eOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPAaTypOH, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpeca K OOYYeHWI0 W TO3HAHHIO, JIFOOO3HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIEAOBATENIbCKOM  JEATETBbHOCTH, K OCO3HAaHHOMY BBIOOpPY
HAIpaBJICHHOCTH W YPOBHS 00yUEHHsI B JaIbHEHIIIEM;

4) popMupoBaHUS KYJIBTYPbI 3I0POBBSI:

OCO3HAHMS [EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/IOpPOBBIO, YCTAHOBKM Ha
3I0pOBBIH 00pa3 >KM3HH, OCO3HAHUS IOCIEACTBUN M HENPUATHS BPEIHBIX MPHUBBIYEK (yrmoTpeOiaeHus
AJIKOTOJIs, HAPKOTHKOB, KYPEeHHS ), HEOOXOIUMOCTH COOJIIOICHHUS TTPaBUil 0€30MacCHOCTH MPU OOpaIeHUuH C
XUMHUYECKHMH BEIIECTBAMH B OBITY M pealbHON )KU3HU;

5) Tpy10BOTO BOCITUTAHUS:

MHTEpeca K MPAKTUYECKOMY M3YyYSHHIO podeccuil U TpyAa pa3IMyHOro pojia, yBaXKeHHE K TPyLy U
pe3yapTataM TPYJOBOH NEATETFHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS TNPEIMETHBIX 3HAHUH 10
XMMHH, OCO3HAHHOTO BHIOOpAa WHAMBUIYAIBHOM TPAeKTOPUU TNPOJOJDKEHUs OOpa3oBaHUS C Yy4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCIIENIHOM
npoeCCUOHATILHON AEATENIbHOCTH W Pa3BUTHUA HEOOXOAMMBIX YMEHHUI, TOTOBHOCTH aJalTHPOBATHCS B
npodeccHOHaIBHOM cpee;



6) 9KOJIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOro OTHOIIEHHS K MPUPOJIE KaK UCTOUHUKY JKU3HU Ha 3eMJiie, OCHOBE €€
CYIIECTBOBaHMs, NOHMMAaHMs LIEHHOCTH 3I0pOBOro M 0Oe3omacHoro oOpas3a »KU3HH, OTBETCTBEHHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (PM3NYECKOMY U TICUXUYECKOMY 3/I0POBbIO, OCO3HAHMSI LIEHHOCTH COOIIOICHUS
npaBui 6€30MacHOr0 NOBEJEHUS IPU PabOTe C BEIIECTBAMH, a TAK)KE B CUTYaLUAX, YIPOKAIOIIUX 310POBBIO
W SKU3HHU JTI0JICH;

CIIOCOOHOCTH HPUMEHSTh 3HAHMS, IMOJIydaeMble NPU H3YYEHUM XHMUH, A pelleHus 3ajad,
CBSA3aHHBIX C OKPYKarOLIEH IPUPOJHOM CPEIOH, IOBBIILIEHUS YPOBHS YKOJIOTHYECKON KYJIbTYpbI, OCO3HAHUS
1J100aJIbHOTO XapakTepa 3KOJOIMUECKUX MPoOIeM U MyTel UX peleHUs TOCPEICTBOM METOI0B XUMUM;

9KOJIOTMYECKOTO  MBIIUIEHUS, YMEHMS  PYKOBOJACTBOBAaTbCA MM B IIO3HABaTEJIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

4.Y oOyuatomerocss OyayT c(hOpMHUPOBAHBI CIEAYIONME YHUBEPCAIBHBIE KOMMYHHKATHBHBIC
IEUCTBUA:

YMEHHE 33/1aBaTh BOMPOCHI (B X0JI¢ TUAIOTA U (MIIN) JUCKYCCUH) TI0 CYIIECTBY 00CYXK1aeMOM TEMBI,
(GopMynHpOBaTh CBOM MPEATIOKEHNU OTHOCUTEJIBHO BBINOJIHEHUS NPEI0KEHHON 3ajauu;

npuoOpeTeHNnEe 3aWHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMM II03HABAaTENBHOW U
UCCIIEI0BATEIbCKON JESATEIbHOCTH INPH PELIEHUH BO3HHMKAIOIIMX MpoOJieM Ha OCHOBE Yydéra OOIIMX
MHTEPECOB M COTIACOBAHMA MO3UIUN (00CYKAeHUs, 0OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHALIUS
COBMECTHBIX JIeHCTBUH, ONpe/ielieHne KPUTEPUEB T10 OLIEHKE KayecTBa BBIIIOJHEHHOI paboThl U Apyrue);

5. [IpenmeTHble pe3ynabTaThl OCBOECHHS IMPOTrPaMMbl MO XUMHM Ha YpPOBHE OCHOBHOTO OOILEro
o0OpasoBaHwUs.

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOCHUIO O0S3aTEIBHOTO COJIEPKAHUS, YCTaHOBICHHOTO
JaHHOM (enepanbHOl pabouel MporpamMMmoil, BBIJEISAIOT: OCBOCHHbIE OOYYarOIMMUCS Hay4yHbIE 3HAHUS,
YMEHUS U CIOCOOBI JeHCTBUH, crienupuIecKue s IpeaMeTHOW 00JacTu «XUMUs», BUABI AEATEIbHOCTH
[0 TIOJIyYEHUIO HOBOIO 3HAHHUSA, €ro HMHTEpIpEeTaluH, MpeoOpa3oBaHUI0 U IMPUMEHEHHIO B Pa3IMYHBIX
y4€OHBIX Y HOBBIX CUTYaIUsX.

MuHuMaNbHBIA YPOBEHb
Yuawueca nonyuam 603mooicHocms Hayuumobcs:
- IPUBOJUTH IPUMEPHI XUMUYECKUX pEaKLUi (C TOMOILBIO);
- OTIIMYaTh (PU3MUECKHUE SABJICHUS OT XUMUYECKUX PEAKIINM;
- Ha3bIBaTh IPU3HAKN XUMHUUYECKUX PEAKIIN;
- OOBSACHATD XUMUYECKHE  SBJICHHs,  NPOUCXOIAIIUE B mpupone, ObITy H© Ha
IIPOU3BO/ICTBE;

= Ha3bIBaTb XUMHUYCCKUC DJICMCHTHI 110 UX CMMBOJIAM;
~ pacno3HaBaThb IMPOCTHIC U CIIOKHBIC BEIICCTBA.

yqamuec;z noayianit 603MONCHOCHIb V3HAMmMys.

- Ba)KHEUIIINE XUMHICCKHE TIOHATHS,
- HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH U IICPpUOAUYCCKad CUCTEMa XHUMHYCCKUX 3JBJICMCHTOB I[ H. Menneneena.
= CTPOCHHUEC BCIICCTBA,

MHOT000pa3ue XUMUYECKUX PEaKIInii;

MHOT000pa3ue BEIIeCTB.

Conepxxanue TeM y4e0HOI0 MpeaMeTa.

B cucreme ecrecTBeHHOHaAy4yHOro 0Opa30OBaHUs XUMHS KaK y4eOHBIA MpeIMeT 3aHHMaeT Ba)KHOE
MECTO B TO3HAHUHU 3aKOHOB NPUPOABI, (OPMHPOBAHUU HAYYHON KapTUHBI MHUpA, CO3JAaHHUHU OCHOBBI
XUMHUYECKUX 3HAHUM, HEOOXOAMMBIX JI MOBCEIHEBHOM >KM3HHM, HABBIKOB 3/I0POBOTO M 0€30MacHOro st
4eJI0BEeKa U OKpYXKarollel ero cpebl 00pasa )KU3HHU, a TAKKe B BOCIIUTAHUH YKOJIOTHUYECKOH KYJIbTYpHI.

VYCnemHocTh U3yd4eHus XMMUU CB3aHa C OBJIAJIEHUEM XUMHUYECKUM SI3bIKOM, COOJIIO/IEHUEM MTPaBHUII
6e30macHOi pabOThI MPH BBHINOIHEHUH XMMUYECKOTO IKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBSI3€i
XUMHH C JPYTUMHU IIpeIMeTaMU IIKOJIBHOTO Kypca.

IIporpamma BKiIIOYaeT B ce0si OCHOBBI HEOPraHMYECKOM M opraHWyeckoi Xxumuu. ['maBHON naeei
IPOrpaMMBbI SIBJISIETCS] CO3/jaHue 0a30BOr0 KOMIUIEKCA OTMOPHBIX 3HAHUMN 110 XUMUH, BHIPAXKEHHBIX B (hopme,
COOTBETCTBYIOLIEH BO3pacTy 00Y4arOUIUXCSL. 4



B copepxaHuM NaHHOrO Kypca INPEICTaBICHbI OCHOBOIIOJIATAIOIINE XUMUYECKHE TEOPETUUYECKUE
3HaHUSA, BKIIOYAIOIIUE U3YYCHHE COCTaBa M CTPOEHHUs BEIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHHS,
MIPOTHO3MPOBAHKUE CBOMCTB BEIIECTB, HCCIEAOBAHUE 3aKOHOMEPHOCTE XUMUYECKUX MTPEBPAILLICHUIN U IMyTen
YIIPABJICHNS UMU B LEJIAX [1OJyYEHUs BEIECTB U MATEPUAJIOB.

Teopernueckyro OCHOBY H3y4CHMsS HEOPraHHYECKOM XMMHMHM COCTABIIIET aTOMHO-MOJIEKYJISIPHOE
yuenue, llepuonnueckuii 3axkon .M. MenzneneeBa ¢ KpaTkuMu CBEACHUSIMHU O CTPOEHUHM aTOMa, BUJAAX
XUMHUYECKOH CBSI3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMHUYECKUX PEAKLIUN.

B u3yuyenum Kkypca 3HauuTelbHas pPOJIb OTBOAUTCS XUMHUYECKOMY 3SKCIEPUMEHTY: IIPOBEICHHIO
IPAaKTUYECKUX M J1a0OpaTOpHBIX pabOT, ONMMCAHUIO PE3yJIbTATOB YYEHHYECKOI'O SKCIIEPUMEHTa, COOJI0-
JICHUIO HOPM M TIPpaBUJI 0e30MacHoN paboThl B XUMUYECKOH JabopaTopuu.

Peanu3anus naHHOM mnporpammsl B Ipolecce OOydeHMsI IO3BOJMT OOYyYaroIMMCS YCBOUTh
KJIFOUYEBBIE XUMUYECKHE KOMIIETCHIIUHU U MIOHATH POJIb U 3HAYEHUE XUMHUH CPEAU IPYTUX HAYK O IPUPOJE.

N3yuenne npeaMera «XUMUS» B 4HaCTH (OPMHUPOBAHUS Y 00YUAIOIMXCS HAYyYHOI'O MUPOBO33pEHUS,
OCBOCHHS OOIICHAyYHBIX METOJOB (HAOJIIOACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICINPOBAHUE), OCBOCHHS
IIPAKTUYECKOrO INPUMEHECHMSI HAy4YHBIX 3HAHMHM OCHOBAHO HA MEXIIPEIMETHBIX CBA3SAX C IPEIMETaMHU:
«buonorus», «leorpadus», «Mcropus», «Jluteparypa», «Marematuka», «OCHOBBI 0€30MaCHOCTH
KU3HEICATEIIBHOCTH, «Pycckuil s3b1k», «Pu3nka», « IKOJIOTHS.

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Tena u eewecmea. OcCHOBHbIE MemOObl NO3HAHUA: HAONIOOEHUe, usMepenue,
axcnepumenm. Dusndeckue U XuMudeckue siBiaeHus. Yucrteie BemecTBa U cMecu. CrocoObl pasneneHust
cmeceil. Atom. Mosekyna. XUMUYECKUN 3JIEMEHT. 3HAKU XUMHUYECKUX 31eMeHTOB. [IpocThie U crnoxHbIe
BelecTBa. BaneHTHOCTh. 3akon nocmosncmea cocmasa eewecmea. Xumuueckue (opmysbl. VMHIEKCHL.
OTHOCuTENbHAs ATOMHAs U MOJIEKYJIsipHasi Macchl. MaccoBasi 107151 XUMHUUYECKOTO 3JIEMEHTA B COCUHEHUU.
3aKOH COXpaHEHUS MacChl BEHISCTB. XUMHUYeCKHe ypaBHeHHS. KodpduiueHTsl. YCIOBUS W TPHU3HAKA
MPOTEKAHUsI XUMUYECKUX peakuuid. MoJib — eAMHUIA KOJIMYeCTBA BellecTBa. MossipHas Macca.

Kucaopoa. Boxopon

Kucnopon — xumuueckuid seMeHT U mpocToe BemecTBo. O3on. Cocmag 6030yxa. Ousznyeckue u
XUMHUYECKHE CBOMCTBA Kuciopoaa. [lonydeHre u nmpuMeHeHne Kucaopoaa. 1eniogoul sghgexm xumuueckux
peaxyuil. ITlonamue 06 9x30- u sHOOMepmuyeckux peakyusx. Bogopoa — XUMUYECKHI 3JIEMEHT U IIPOCTOE
BemecTBo. Du3nyeckue M XUMHUYECKHE CBOMCTBa Bojaopona. llomydenuwe Bomgopona B J1abopaTopHH.
Tonyuenue 6o0opooa 6 npomviunennocmu. Ilpumenenue 6ooopooa. 3akoH ABorajipo. MoJspHblii 06beM
ra3zoB. KauecTBeHHbIe peaklny Ha razoo0pa3Hble BelecTBa (KHCIOpoa, BoAopoa). OObeMHbIE OTHOIIECHUS
ra3oB [P XUMHUYECKUX PEAKIIHUIX.

Boaa. PacTBopsl

Booa & npupoode. Kpyzosopom 600vl 6 npupode. Dusuueckue u xumuyeckue cCOUCMBA B00bL.
PactBoprl. Pacmeopumocmo eewgecms 6 sode. KoHuieHTpaius pacTBopoB. MaccoBast 107151 paCTBOPEHHOTO
BEILIECTBA B PACTBOPE.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEHUI

Oxcunpl. Knaccudukanus. Homenknatypa. @usuueckue ceoticmea oxcuoos. XUMHUECKHUE CBOWCTBA
okcunoB. llonyuenue u npumenenue oxcuoos. Ocuoanusi. Knaccudukanus. Homenkinarypa. @uzuueckue
ceoticmea ocnosanuil. Ilonyuenue ocnosanuti. XMMUYECKHUE CBOWCTBA OCHOBaHMM. Peakuiust HeMTpanu3aium.
Kucnorel. Knaccudpukanus. Homenknarypa. Qusuueckue ceoticmea xuciom. Ilonyuenue u npumenenue
Kkuciom. XUMUYEeCKUe cBOWCTBa kucioT. MHaukaropel. 3MeHeHne OKpacku MHIUKATOPOB B Pa3iIMYHBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. @usuueckue ceovicmea conetl. Ilonyuenue u npumereHue
conell. XUMUYECKUE CBOWCTBaA coJiel. ['eHeTnueckas cBsi3b MEXAY KilacCaMd HEOPraHUYECKUX COETUHEHUH.
IIpobnema 6e30nacHo20 UCNONL306AHUS GeUleCmE U XUMUYECKUX DeaKyuti 6 NOBCEOHEBHOU JHCUSHU.
Toxcuunvle, coproyuue u 63pbl60ONAcHvle geujecmea. bvoimosas xumuueckas 2pamomHoCcme.

Ctpoenue aroma. [lepuoanueckuii 3aK0H U NMePHOIUYECKAS] CHCTEMA XUMHYECKHUX 3JI€eMEHTOB
JI.A. MenaesieeBa

Crtpoenue atroma: snpo, dHepreTudeckuii ypoBeHb. Cocmas s0pa amoma. NpoOmoHbl, HEUmpoHbl.
Hzomonuwi. Ilepuonnueckuii 3akoH .M. MenneneeBa. Ilepuognueckas cucreMa XHUMHYECKHX DJIEMEHTOB
J.1. MenneneeBa. ®U3U4eCKuil CMBICT aTOMHOTO (ITOPSAKOBOTO) HOMEpa XUMHUYECKOTO dJIEMEHTa, HOMEpa
TPYIIBI U NEpHOJa MEepUoANYEecKoil cucrteMbl. CTpOeHHE PHEPreTUUYECKUX YpOBHEW aTOMOB mepBbiXx 20
XUMHYECKHX DJJIEMEHTOB Imepuoauueckon cucremsl (.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS



CBOMCTB aTOMOB XMMHYECKUX DJIEMEHTOB U UX COCJUHEHUN Ha OCHOBE IIOJIOKECHMS B IEPUOIUYECKON
cucreme JI.11. Menzaeneesa u crpoenus aroma. 3Hauenue Ilepuonnyeckoro 3akona /[.1. Menneneesa.

Crpoenue BemecTB. XUMHYECKasi CBA3b

DnekmpoompuyamenbHOCMs AMOMO8 XuUMUYEcKux snemenmos. KoBajJeHTHass XMMHUYECKasl CBSI3b:
HEeNoJsipHas U nojsipHas. [lousamue o 6000pOOHOI C843U U ee GIUAHUU HA Qu3uyecKue Ce0UCmea eeujecms
Ha npumepe 600bi. VIoHHas cBA3b. Mertamnuueckasi CBsI3b. Tunvl KpUCMAaIIuueckux pewemox (amommuas,
MONeKYNIAPHAs, UOHHASA, MemaliuyecKkads). 3a8ucumocms @u3udeckux ceoucme eewjecms om muna
KPUCMALIUYECKOU peuemKu.

XuMUYeCKHe peakunu

Ilonamue o ckopocmu xumuueckou peaxyuu. Daxkmopwul, GIUAOWUE HA CKOPOCMb XUMUYECKOU
peaxyuu. Ilonamue o kamanrusamope. Knaccudukanuss XUMAYECKUX PEAKIM 10 pa3IMYHBIM MPU3HAKAM:
YUCIYy M COCTaBy MCXOAHBIX M IIOJYYEHHBIX BELIECTB; W3MECHEHUIO CTEIECHEH OKHUCICHUS AaTOMOB
XUMUYECKUX HJIEMEHTOB; IOIVIOLIEHUIO WM BBIICICHUIO SHEPrUU. DJIEKTPOJUTUYECKAS IUCCOLUALUA.
DONEKTPOIUTHl U HEdNeKTpoiauThl. Moubl. Karnonsl u anuonbl. Peaknuu woHHOTO oOMeHa. YcCIoBHS
MPOTEKaHUsl PEaKIHii MOHHOro OOMeHa. DJIEKTPOJIUTHUECKas AMCCOLUAINS KHUCIOT, IIeNouel W CoJiei.
Crenenp okucnenus. OnpeneiaeHue CTENEHN OKUCIIEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB B COCAUHEHUSX.
Oxkucnurens. BoccranoButens. CylHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

Tunbl pacyeTHbIX 3a1a4:

1. Brruncnenre MaccoBOi 10U XUMUYECKOTO 3JIEMEHTA M0 POPMYJIe COSAUHEHHUS.

Ycemanoenenue npocmetiwent oopmynst eeujecmea no Maccogvlm OONAM XUMUYECKUX INEMEHMOS.

2. Bbruncnenuss mo XMMHYECKHMM YypaBHEHHUSM KOJM4YecTBa, 00beMa, Macchl BelIeCTBa IIO
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WIH MTPOYKTOB PEAKIUH.

3. Pacuer MaccoBoii 107U pacTBOPEHHOT'O BEILIECTBA B PACTBODE.

IIpuMepHBbIe TeMBbI IPAKTHYECKUX PA0OT:

1. JlaboparopHoe o0opynoBaHue U IpreMbl oOpaimeHus ¢ HuM. [IpaBmina 6e3omacHoi paboThI B
XUMHUYECKOH 1abopaTopuu.

2. OuucTka 3arps3HEHHOMN OBAPEHHON COJIU.

3. IIpu3Haky IpoTEKaHUS XUMUYECKUX PEAKIIUi.

4. [IpuroroBieHue pacTBOPOB C ONPEACICHHOW MacCOBOM J0JIEl PACTBOPEHHOI'O BEILIECTBA.

9 KJIACC

BemecTBo U XMMHUYeCKasA peakus
[lepnonnueckuii 3akoH. [lepuoanueckas cucrema xuMmuyeckux 3neMenToB JI. M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHS,
KaJIbLMs U UX COCAUHEHHUI B COOTBETCTBUU C IOJIOKEHHMEM 3JIEMEHTOB B llepronnueckon cucreme u
CTPOEHUEM UX ATOMOB.
CrpoeHnue BellecTBa: BUAbl XUMUUECKOU CBSI3H. THUIBI KPUCTAJUIMUYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U BUAAa XUMUYECKOUN CBS3U.
Knaccudukanus M HOMEHKIATypa HEOPraHHMYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBAa BEIIECTB,
OTHOCSIIMXCA K Pa3IMYHBIM  KJAcCaM  HEOPraHMYEeCKHX COCIMHEHWW, TE€HETHYECKas CBS3b
HEOPraHUYECKUX BELIECTB.
Knaccudukanus XuMU4eCcKUX peakiiuil Mo pa3InyHbIM MPU3HAKaM (T10 YUCITYH COCTaBY YYaCTBYIOIIUX B
pEaKIuu BEIIECTB, MO TEIIOBOMY d(QexTy, Mo H3MEHEHHIO CTeNeHEel OKUCICHUS XUMHUYECKUX
AJIEMEHTOB, TIO OOPaTHUMOCTH, IO YYACTHIO KaTajiu3aTopa). OK30- M DHAOTEPMHUYECKHE PEaKIIHH,
TEPMOXUMHYECKUE YPABHEHUS.
[TonsiTie 0 ckopocTH XUMHUEcKoW peakmuu. [loHATHE 00 OOpAaTHUMBIX M HEOOPATHMBIX XMMHYECKHUX
peakuuax. I[loHATHE O TOMOTeHHBIX U TreTeporeHHbIX peakuusx. [lonsatue o karamuse. [lonstue o
XHMHYECKOM paBHOBeCHHU. DaKTOpHI, BIUAIONIME HA CKOPOCTh XMUMHUYECKOW PEAKIHH U TMOJOKEHHUE
XAMHYECKOTO PABHOBECHSL.
OKHUCIATENTbHO-BOCCTAHOBUTENBHBIC PEAKIINH, YJICKTPOHHBIA OaTaHC OKHCIUTEIEHO-BOCCTAHOBUTEIIHHOM
peakuuu. CocTaBieHUE YpaBHEHUU OKHCIHUTEIbHO--BOCCTAHOBHUTENBHBIX PEAKIUN C HMCIOJIb30BAHHEM
METO/Ia JIEKTPOHHOTO OaaHca.
Teopust 3JEKTPOIUTUYECKON JTUCCOLMALMU. ODJIEKTPOJIUTHI M HEINEKTPOJIUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M JMCCOLMALMM BELIECTB C Pa3IMUHBIMU BUJAMU XUMUYECKOH cBsi3u. CTENneHb AUCCOLMAIUU.
CuibHBIC U CJTa0bIe YJIEKTPOJIUTHI.
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Peakuuu moHHoro oOMeHa. YCloBHsS NMPOTEKAHUS PEaKLUUii MOHHOTO OOMEHA, MOJIHBIE U COKPALEHHbIE
HOHHBIE ypaBHEHHUs peakuuil. CBOWCTBa KHCIOT, OCHOBAaHHH M cOJieil B CBETe MpencTaBlIeHUH 00
ANIEKTPOJIUTUYECKON qucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [oHsATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:
O3HAKOMJICHHE C MOJEISAMHM KPUCTAUIMYECKHUX PEIIETOK HEOPraHMYECKHX BEHIECTB — METAIIOB M
HeMeTa/uIoB (rpadura u amMmasa), CIOKHBIX BEIIECTB (XJIOPHAa HATPHsI), UCCICIOBAHUE 3aBUCUMOCTU
CKOPOCTM  XMMHYECKOM  peakluu OT BO3ACHUCTBUSA  PA3IMYHbIX  (DAKTOpOB, MCCIEIOBAHUE
JIEKTPONPOBOIHOCTUPACTBOPOB BEIIECTB, ITPOLIECCa AUCCOLMALIMM KUCIIOT, LIEJI0UEl U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BHJIEO MATEpUANIOB), IPOBEAECHUE OIBITOB, MIUIIOCTPUPYIOLIMX IPU3HAKUA IPOTEKAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHHME OCa/Ka, BBICICHHE Tra3a, OOpa3oBaHHE BOJbI), OIIBITOB,
WITIOCTPUPYIOIUX ~ IPUMEPbl  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil (ropeHue, peaxkuuu
pa3ioKEHUs, COEAMHEHUs), pACIO3HaBaHUE HEOPraHMUYECKHUX BEIIECTB C IOMOILIBIO KauyeCTBEHHBIX
peaKuuil Ha HOHBI, PEIIEHUE KCIIEPUMEHTAJIBHBIX 3aa4.

HemeTaJuuibl 1 UX coeMHEHUS
OO0wast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTE€PHbIE CTENIEHH OKHCIICHUS.
Crpoenne u pu3nUeCcKue CBOWCTBA MPOCTHIX BEIIECTB — raJloreHOB. XMMUYECKHE CBOMCTBA HA NpUMEpE
XJiopa (B3aMMOJICHCTBHE C METajulaMH, HeMeTallaMM, Iuenodamu). XiopoBogopox. CossiHas KHCIOTa,
XUMHYECKHE CBOWCTBA, IOJIy4YE€HUE, NpUMEHEHHE. [[eficTBHE Xjopa U XJIOPOBOAOPOJA HA OpraHU3M
yesioBeka. Baxkneimune XJI0puapl 1 NXHAXO0KICHUE B IIPUPOJE.
OO6mas xapakrtepuctuka sieMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC
crernieHu okucieHus. CtpoeHue u (u3nyeckre CBOMCTBA MPOCTHIX BEIECTB — KUCJIOPOJA U CEpBHI.
AmoTponHsle MoK (pUKALIMK KUCIIOPOAA U cepbl. XMMHUECKHE CBOMCTBA cepbl. CepoBOIOPO/, CTPOEHUE,
¢du3nueckue U Xxumuueckue cBoicTBa. OKCUIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKcHIoB. CepHast
KHCIIOTa, (PU3MUeCKHe M XHWMHUYECKHE CBOicTBa (0OmME Kak MPEJACTaBUTENs Kilacca KHUCIOT H
cneunpuyeckre). XUMUYECKUE DPEAKLMH, JIeXKAL[Me B OCHOBE IPOMBIIIICHHOTO CIOCO0a IMOJIyYeHMs
cepHoll kuciothl. [Ipumenenune cepHoil kuciaotbl. Conu CEepHOM KUCIOThI, KaU€CTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COeJMHEHUH B MpUpoie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH
Cpelbl COEAMHEHUSIMU Cepbl (KHUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLCHUS.
OO6mias xapakTepucTrka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUSIATOMOB, XapaKTEPHbIE CTENEHU
OKHCIeHHs. A30T, paclpoCTpaHEHHE B INpHpoJe, (pusnueckue M XuMHUYeckue cBoicTBa. KpyroBopot
a3oTa B mpupoje. AMMHAK, €ro pU3NYecKue 1 XMMUYECKHE CBOMCTBA, MOdy4YeHHe U npumeHenue. Comnu
aMMOHUS, UX (U3UYECKUE M XUMHUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas peakuus Ha MOHbI
aMMOHHMs. A30THas KuClOTa, €€ IMoylydeHue, (U3NYecKue U XHMHMUYECKHe CBOilcTBa (00mue Kak
IpeJCTaBUTENsl KJlacca KUCIOT M crenuduueckue). Vcrnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBE MHHEpAIbHBIX YAOOpEHMH. XMMUYECKOE 3arpsi3HEHUE OKpY)KaloIlled Cpelapl COeNMHEHUSIMU
a3oTa (KUCIOTHBIE JIOKIHM, 3arps3HEHHE BO3AyXa, MOYBbl U BoJoEéMOB). docdop, ammoTponHbe
moaudukanuu docdopa, pusnueckue u xumuueckue cpoiicTBa. Okcua docdopa (V) u docdopnas
KHCIIOTa, (U3MYECKHe M XUMHMUYECKHE CBOWCTBa, mosyyeHue. lcmonb3zoBaHue (ocaToB B KauecTBe
MUHEPATBHBIX YA0OPEHUH.
OOmast xapakrepuctuka 31eMeHTOB I[VA-rpynnbl. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
CTENEHH OKUCIICHUA. YTJepo/l, aJlFIOTPOIIHbIE MOAU(DUKAIINY, PacIpOCTpaHEHHE B IPUPOJIE, (PU3NUECKHE
U XMMHYecKHe cBoiicTBa. Axcop6uus. KpyroBopor yriepoma B mpupoae. OKCuabl yriepoaa, ux
¢busnyeckue U XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha >KUBbIE OpPraHU3MbI, MOJyYeHHE U NPUMEHEHHE.
Dkoyornyeckue mpodiaemMsl, cBsi3aHHble ¢ okcuaoMm yriepona (IV), rumoresa rio0ambHOTO MOTEIUICHHS
KJIUMaTa, TapHUKOBBIN 3(dekT. YronbHas Kuciaora u e€ coiu, ux (pusndeckre 1 XMMHUYECKHe CBOMCTBA,
nojy4yeHue u npuMmeHeHue. KauecTBeHHas peakiust Ha kapOoHaT-voHBI. Mcmonb3oBanue kapOOHAaTOB B
OBITY, MEAUIIMHE, IPOMBIIUIIEHHOCTH U CEIbCKOM XO035HCTBE.
[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBaX KaK O COENMHEHMSX yriepoja (MeTaH, 3TaH,
STWJIEH, alleTUJIeH, 3TaHOJ, IVIMLEPHH, YKCycHas Kuciaora). IIpupoaHble HMCTOYHUKU YTIIEBOJOPOIOB
(yromp, npupoAHBIM ra3, HedTH), MNPOAYKTHI HX MepepaboTku (OCH3UH), MX pOJb B OBITY U
IpOMbINUIEHHOCTH. [loHsTHE 0 OMONOrHMUecKHd BaKHBIX BELIECTBAX: jKHpaX, Oeikax, yriieBoAax — U UX
pOJIM B )KU3HM uYeloBeKa. MaTepruaibHOE €AMHCTBO OPraHUUYECKUX U HEOPTaHMYECKUX COSIUHEHHM.
Kpemuuii, ero ¢pusnyeckue u XUMUYECKUE CBOMCTBA, MOydeHrEe U puMeHeHne. CoeIMHeHNs KPEMHUS B
npupoze. O6mue npeacrasnenus o0 oxcunue kpemHus (IV) u kpemuueBoit kuciore. CHIMKAThl, UX
WCIIOJb30BaHUe B OBITY, B NPOMBIILIEHHOCTH. BakHeMIIne CTPOMTENbHBIE MaTEpHallbl: Kepamuka,!



CTEKJIO, IIeMEHT, OeToH, xkene300eToH. I[IpoOrembl 06e30MaCHOrO HWCHOJIB30BAHUS CTPOUTEIBHBIX
MaTepUasoB B NOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:
u3y4deHre o0pa3Ii0B HEOPTaHUUYECKUX BEIECTB, CBOMCTB COJSTHON KHCIIOTHI, IPOBEACHUE KAaueCTBEHHBIX
peaxIuii Ha XJIOPHUI-UOHBI U HAOII0I€HUE IPU3HAKOB MX IMPOTEKAHMUS, OIBITHI, OTpaXkarouue pusnueckue
U XMMUYECKHE CBOMCTBA TaJIOT€HOB M HUX COEAMHEHUHN (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HaKOMJIEHHE C o0pa3uamM XJIOpUZOB (TaJOreHUI0B), O3HAKOMJIEHHE C oOpasuamu cepbl U €€
COCAMHEHUSIMH (BO3MOXKHO HCIIOJIB30BAHME BUACOMATEPHUATIOB), HAONIOJCHHE Mpolecca OOYyrIIMBaHUSL
caxapa IO [JEHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI, W3YyYCHHME XUMHUYECKMX CBOMCTB
pa30aBIEeHHON CEPHOM KUCIOTHI, MPOBEACHNE KaYeCTBEHHONW PEaKkUWu Ha Cyiab(aT- MOH M HaOIroaeHue
IpU3HaKa e€ MpoTeKaHMsl, O3HaKOMJIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, Gocopa U UX COeANHEHUN
(BO3MOKHO HCHOJB30BAHHWE BHUACOMATEPUATIOB), OOpa3laMu a30THBIX U (GOchOpPHBIX yHOOpEeHHUH,
HOJydeHHe, coOMpaHHe, paclo3HaBaHME M HM3Y4YCHHE CBOMCTB aMMHUaka, IpPOBEJEHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHS U (ocdar-MOH ¥ U3yYeHHE NMPHU3HAKOB MX IMPOTEKAHHs, B3aUMOACHUCTBHE
KOHLIGHTPUPOBAHHON a30THOM KHCJIOTBI C MeJbl0 (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
U3ydeHHE MOJee KPUCTAIUIMYECKHX pemeEToK anmasa, rpaduta, (QyaepeHa, O3HAKOMIICHHE C
IPOLIECCOM a/COPOLMU PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOrasa,
NoJy4yeHue, coOupaHue, paclo3HaBaHME W M3Y4YCHHE CBOWCTB YIVIEKHUCIOTO Tra3a, IPOBEJCHHE
Ka4eCTBEHHBIX pPEaKLUMH Ha KapOOHAT W CUJIMKAT-HOHbBI M M3y4YEHHE INPU3HAKOB HX IPOTEKaHMS,
03HAKOMJIEHHE C MPOJIYKIUEH CUIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE AKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelne HeMeTaIbl U UX COCTUHEHUSD.

Metayuibl M MX COeIMHEHUS
OOmast XapakTepuCTUKa XMMHYECKMX OJJIEMEHTOB — METa/JIOB HAa OCHOBAaHUM UX IIOJIOKEHHUS B
[Tepuoanueckoii cucreme xummuueckux 3nnemeHtoB [[. M. MengeneeBa u crpoeHusi aromoB. CTpoeHue
MeTaJlI0B. Merainyeckas CBA3b U METaNIMYEeCKass KPUCTAIIMYECKasl PEIETKA. DIEKTPOXUMHUYECKHUM
psan HanpsbkeHud MetayuioB. Pu3Mueckue M XMMHMUYECKHE cBoWcTBa MeTaioB. OOmme crocoObl
HOJy4YeHUs: MeTaioB. IIoHsATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIlUTHl UX OT KOPPO3HH.
Cnnagsl (cTalib, 4yTr'yH, AIOpaIlOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBILLLIIEHHOCTH.
[Ilenouynsle Meramiel: nojoxxeHue B llepuonmueckoil cucreme XxuMuueckux oaemeHtos . U
MenpeneeBa, CTpo€HUE UX aTOMOB, HaX0X/I€HUE B Npupojae. Pu3ndyeckue U XMMUYECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kamust). OKCUAb! UM TUAPOKCHIBI HATPUS U Kanus. [[puMeHeHue meI0uHbIX METalIOB
1 UX COCIUHCHHUI.
[IlenoyHO3eMeENbHBIE METAJIIIBI MATHUN U KaJbLMii: NosiokeHne B [lepruoaudeckoil cucreMe XMMHUYECKUX
anemenToB JI. M. MenneneeBa, CTpoeHHME HX aTOMOB, Haxo)KJIeHHE B mnpupoxae. dusmdeckue u
XMMHUYECKHE CBOMCTBA MarHUsAM Kanblius. BaxHelme coeqMHeHUs Kaablysl (OKCUA, TUAPOKCHI, COJIH).
KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.
Amomunuii: nonoxenue B Ilepuoamueckoil cucreme xumuueckux snemeHtoB J[. WM. Menpaeneesa,
CTpOEHHE aToMa, HaxoXKJIeHHWe B mnpupoje. Pu3NYeCcKUe U XUMHUYECKHE CBOMICTBA aIIOMUHUS.
AmdoTepHbIe CBOICTBA OKCHA U THIPOKCHU/IA AITIOMUHUS.
Kenezo: nmonoxenue B [lepuoanueckoit cucreme xumuyeckux snemeHToB Jl. 1. MenneneeBa, cTpoeHue
aToMa, HaxoXKJieHue B npupoze. Pu3nuecKkue U XMMUYECKHE CBOMCTBA kene3a. OKCHUIIbI, THIPOKCUIBI U
comu xene3a (II) u sxenesza(lll), ux cocras, CBOHCTBA U MOJIyYECHHUE.

Xumuueckuii IKCnepumenm:
03HAaKOMJIEHHE ¢ 00pa3liaMy METaNIOB U CIUIaBOB, UX (PU3MUECKUMH CBOWCTBAMHU, U3YUEHHE PE3yIbTaTOB
KOPpPO3UH METaUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEpHANIOB), OCOOCHHOCTEH B3amMOJEHCTBUSA
OKCHJa KaJblUsl M HATpUs C BOJOW (BO3MOXKHO HCIOJIb30BaHME BHUAEOMATEpPUANIOB), HCCIEIOBaHUE
CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHHUs jKeje3a B KUCIOpojae (BO3MOXKHO HCIIOJIB30BaHUE
BUJICOMATEPHUAIOB), NMPU3HAKOB MPOTEKAaHUS KAaueCTBEHHBIX peakUWid Ha WOHBI: MarHus, KaJblus,
AIIOMHUHMS, LIUHKA, XKele3a

(I) u xenesa (III), meau (II), HaGMIO/IeHKE U ONMKMCAHME TPOLECCOB OKPAIIMBAHHUA TIAMEHH HOHAMH
HATpUs, KA U Kbl (BO3MOXKHO HCIIOJIb30BaHUE BHUIEOMATEPHAIIOB), UCCIIEOBaHUE aM(pOTEPHBIX
CBOMCTB TMJIpPOKCHJIA aTIOMUHUS M TUIPOKCHIA LIUHKA, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a/1a4y M0 TeMe
«BaxxHelmmemMeTambl ¥ UX COEIUHEHUS.
XuMus 1 OKpysKawuas cpeaa
BemectBa 1 Marepuansl B IOBCEIHEBHOM JKM3HM 4YelOBEKa. be3omacHoe MCNONb30BaHME BELIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX 05KOraX M OTPABIICHUSX.



XUMHUYECKOE 3arpsi3HEHHUE OKpY:Katoe cpebl (peAesibHas JOMYCTUMAsIKOHIIEHTPAIIUs BEIECTB, Jajee
— ITJIK). Posb xumMuu B pelIeHUH SKOJIOTHUECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:
U3ydeHue o0pa3IoB MaTepHANIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUATIBI).

Meswcnpeomemmwie céasu
Peanu3zanuss MEXMpEAMETHBIX CBsI3€d NMpU M3ydyeHUHW XUMHA B 9 Kilacce OCYIIECTBISIETCS depe3
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUMN, TaK U MOHSATHI, SBISIOUUXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.
OO0mue ecTeCTBEHHO-HAy4YHbIE IMOHSATHS: HAy4YHBIM (akT, T'MIIOTe3a, 3aKOH, TEOpHs, aHAJIMU3, CHHTE3,
KJIacCU(UKAIUs, NEPUOANYHOCTh, HAOIOJCHUE, DKCIEPUMEHT, MOJCIHPOBAHUE, M3MEPECHUE, MO/IENb,
SBJICHUE, TAPHUKOBBIN 3D (PeKT, TEXHOTIOTUsI, MAaTEpUAIIBI.
®usnka: Marepusi, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKIHJ, H30TOMbI, PaJHMOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUN 3apsi, MPOBOJHUKH, MOJYNPOBOJHUKU, AUDIEKTPUKH, (OTORIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperarHoe COCTOSHHE BEIIeCTBA, Tra3, pPacTBOpP, PacTBOPUMOCTD,
KpUCTAJJIMYECKash PeIIéTKa, CIUIaBbl, (U3NYECKUE BEIUYUHBI, EJUHHIIBI HU3MEpPEHUs, KOCMUYECKOe
MPOCTPAHCTBO, TJIaHEThI, 3BE3/1b1, COHILE.
buonorus: ¢porocunres, npixanue, ouocdepa, IKOCUCTEMa, MUHEPAIBHBIE YA0OPEHUs, MUKPOIIIEMEHTHI,
MaKpOdJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAbl, TOPHBIE TOPOJIbI, MOJIE3HbIE HCKOMAaeMble, TOILIUBO,
BOJIHBIE PECYPCHI.

TemaTnuyeckuii niaH.

8 kiace
Ne HaumenoBanue pasjaeina Yacos no
n/n pabouei
nporpamMmme
1 Beenenue. IlepBoHavanbHble XUMUYECKUE MOHSATHUA. 5
5 ATOMBI XUMHYECKHUX JIEMEHTOB 10
3 [IpocToie BeliecTBa 7
4 CoenuHeHNs XUMUYECKHUX AJIEMEHTOB 14
5 N3meHenus1, mpoucXoAsIIKe C BeIeCTBAMH. 12
6. PactBopenue. PactBopsl. CBOICTBA pacTBOPOB AJIEKTPOJIUTOB. 19
7
HtoroBast KOHTpoJIbHAs paboTa 1
8 68
Hroro
9 kaacce
Ne ni/m HanmeHnoBaHue pasaeia Yacos no padouei
nporpamme
1. IloBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca 6
2. Mertamnbl 18
3. Hemerasisl. 25
4, Oprannueckue COeIMHEeHHUS. 12




O06o0011eHne 3HaHUI IO XUMUU 32 KypC OCHOBHOM IIIKOJIBI

Htoro
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