PABOYAS TIMTPOI'PAMMA
OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA
11O XUMHNHN

Craryc 1o0KkymMeHTa

[TpumepHas nmporpamma Mo XMMHUH COCTaBJIEHA HA OCHOBE (hefepaibHOTO KOMIIOHEHTA roCy-
JApCTBEHHOr'0 CTaH1apTa OCHOBHOI'O 0011ero o0pa3oBaHusl.

[IpumepHas nporpaMmma KOHKPETU3HPYET COAEP)KaHUE CTaHAApTa, JAET MPUMEPHOE pacipe-
JieJIeHHe y4eOHBIX 4acoB I10 pasjiesiaM Kypca U PEKOMEHIYEMYIO MOCJIE0BaTEIbHOCTh U3YyUEHUs
TEM M Pa3JIeJIOB C YUETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JOITMKH Y4eOHOTO Mpo-
11ecca, BO3pacTHBIX 0coOeHHOCTeH yyamuxcs. B npumepHoil nmporpaMMe onpezesieH nepeueHs Je-
MOHCTpaluii, 7a00paTOPHBIX OIMBITOB, MPAKTUYECKHUX 3aHATUN M PACUCTHBIX 3a]1a4.

[IpumepHas mporpaMma BBIIOJIHSET JBE OCHOBHBIE (PYHKIIUU:

HWudopmannonHo-mMeroudeckas (yHKIHS MO3BOJISET BCEM yYacTHHUKAM 00pa30BaTEIbHOTO
nporecca NOJAyYUTh IPEACTAaBICHHUE O LEJAX, COAepXKaHUHU, O0Iel cTpaTeruy 00y4eHus, BOCIIUTa-
HUS M Pa3BUTHA y4YallUXCs CPEACTBAMU JIAHHOTO y4EOHOTO MpeIMeTa.

OpraHu3alioOHHO-TUIAHUPYIOIas (GYHKLHKS IPeayCMaTPUBAET BbIIEICHHUE 3TAlOB 00 yUeHMS,
CTPYKTYpUpOBaHUE y4yeOHOro Marepuaja, OINpE/eIEHUE €ro KOJMUYECTBEHHBIX U KaueCTBEHHBIX
XapaKTepUCTHK HA Ka)KJJOM M3 ATAIOB, B TOM YHCIIE JUIsSl COJAEPKATEIIbHOTO HAIIOJHEHUS TPOMEXKY-
TOYHOH aTTeCTalUM y4alUXCs.

[IpumepHas mporpaMma sIBJISIETCS OPUEHTUPOM JJIsi COCTABIIEHUSI aBTOPCKUX Y4EOHBIX IPO-
rpamMm U yueOHUKOB. IIpumepHas nporpaMma ornpejenseT HHBApUaHTHYIO (00s3aTeNbHYI0) YacTb
y4eOHOTO Kypca XMMHH B OCHOBHOH IIIKOJIE, 32 MPEAETaMi KOTOPOTO OCTAeTCs BO3MOXKHOCTH aB-
TOPCKOr0 BbIOOpa BAapHMaTHBHOM cocTaBisAoLIe conepxaHus oOpa3oBaHus. IIpu 3ToM aBTOpHI
y4eOHBIX MPOrpaMM U y4YeOHMKOB XMMHUU MOTYT MPEJIOKUTh COOCTBEHHBIH IMOAXOJ B YacTH
CTPYKTYpUPOBAHUS U ONPEENCHHs MOCIeA0BAaTeIbHOCTU U3yUeHHsI y4eOHOI0o MaTepuaa, a TakKe
nyrei popMUpOBaHUS CUCTEMBI 3HAHUN, YMEHUHN U CIIOCOOOB JI€ATENbHOCTH, Pa3BUTHSI U COLIUANIU-
3anuy ydanmxcs. TeM cambIM IpuMepHasi IporpaMMa coJIeiiCTBYeT COXpaHEHHUIO eIMHOro 00pa3o-
BaTEIbHOIO MPOCTPAHCTBA U MPEIOCTABIIAET IIMPOKUE BOSMOXKHOCTHU /ISl pean3aliy pa3iInuHbIX
MIOJIXOJI0B K IOCTPOEHUIO Kypca XMMHUHU B OCHOBHOM LIKOJIE.

CTpyKTypa 10KyMeHTa

IIpumepHas mporpaMma BKJIIOYAeT TPU pas3felia: MOSCHUTENIBHYIO 3alMCKy; OCHOBHOE CO-
JiepKaHue ¢ MPUMEPHBIM (B MOJIAIbHOCTU «HE MEHEE») paclpesielieHneM y4eOHBIX 4acoB IO pas-
JiesiaM Kypca U BO3MOXKHYIO TIOCJIEIOBATENbHOCTh U3YyUEHUsI TEM U pa3/esioB; TPeOOBaHUS K ypOB-
HIO TIOJITOTOBKU BBITYCKHUKOB OCHOBHOM IIKOJIBI 0 XUMUU. B mpuMepHo# nporpamme npeacTas-
JIEHO MMHHUMAJIbHOE 10 00BbeMY, HO (DYHKIIMOHAJIBHO TOJIHOE COJIepKAHUE.

OO0mas xapakrepucTuka yueOHOro npeamera

OcHOBHBIMU TIpOOJEMaMU XUMUH SIBIISIIOTCS U3yYEHHME COCTaBa M CTPOEHHsI BEILECTB, 3aBH-
CUMOCTHU MX CBOMCTB OT CTPOEHHS, KOHCTPYHUPOBAHUE BEIIECTB C 3aJJaHHBIMU CBOMCTBaMH, HCCIIE-
JIOBaHHME 3aKOHOMEPHOCTEN XMMHUYECKUX MPEBPALICHUI U IyTEH yNpaBiI€HUS UMH B LENAX MOTY-
YeHHsI BEUIECTB, MaTepuaioB, sHepruu. [loaTomy, kak Obl HU pa3IMyaINCh aBTOPCKUE MPOTrPaMMBI
U y4eOHHUKH 10 TIIyOMHE TPaKTOBKHM M3Yy4aeMbIX BOIIPOCOB, UX ydeOHOE colepaHue JOJKHO Oa-
3UpOBATHCS Ha COJAEPKAaHUU MPUMEPHOU MPOrpaMMbl, KOTOPOE CTPYKTYPHUPOBAHO MO LIECTH OJ0-
KaM: MeTozibl MO3HAaHUS BELIECTB U XUMHUECKUX SIBICHUH. DKCIIEPUMEHTAILHBIE OCHOBBI XUMUU;
BemectBo; Xumuueckas peakuus; DJIEMEHTApHbIE OCHOBBI HEOpPraHmdyeckon xumuu; llepBona-
YaJbHbIE PEJCTAaBICHUs 00 OpraHMYECKUX BelecTBaX; XUMHUA U Ku3Hb. ColepxkaHue ITHX yueo-
HBIX OJIOKOB B aBTOPCKHUX IIPOrpaMMax MOXKET CTPYKTYPHUPOBAThCS 110 TEMaM U AETaIU3UPOBAThCA
C YYETOM aBTOPCKHUX KOHLIEMIIMH, HO JOJHKHO OBITh HAaIpaBJCHO Ha JTOCTH)KEHUE IIeNei Xumuue-
CKOT'0 00pa3oBaHUS.

Hean



I/Isyueuue XUMUU 8 OCHOBHOIL WIKOJ1e HanpaeieHo na oocmudiceHue cne()ylomux ue.neﬁ:

© 0CBOE€HHE BAKHEHIIMUX 3HAHMH 00 OCHOBHBIX IMOHATHSAX M 3aKOHAX XHMUH, XMMHYECKOH
CHUMBOJIHKE;

e 0BJIa/IeHHe YMEHUSIMU HaOII0JaTh XUMUYECKHE SBJICHUS, IPOBOIUTh XUMHUECKUN IKCIIEe-
PUMEHT, MMPOU3BOJIUTH PACYETHl HA OCHOBE XMMHUYECKUX (OPMYJ BEIICCTB H YPABHCHHI XUMUYE-
CKHMX pEaKIIH;

e pa3BUTHE TO3HABATEIbHBIX MHTEPECOB U HMHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Mpolecce
MIPOBEJICHUSI XMMHYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIILHOTO MTPHOOPETEHUSI 3HAHUN B COOTBETCT-
BHUHU C BO3HUKAIOIIUMU )KU3HEHHBIMU OTPEOHOCTIMU;

¢ BOCIMTAHUE OTHOLICHUA K XMMHUU KAaK K OIHOMY U3 q)yHI[aMeHTaJIBHbIX KOMIIOHCHTOB €C-
TCCTBO3HAHUS U DJICMCHTY O6H.I€“I€J'IOB€“I€CKOI>1 KYJIBTYPBHI;

® IpMMEHeHMe MOJTyYeHHbIX 3HAHMI U YMeHM# /1151 6€3011aCHOTO MCIIOIb30BaHUS BEIIECTB
U MaTepuasoB B OBITY, CEJIbCKOM XO3SMCTBE U HA MPOU3BOJICTBE, PEIICHHs IPAKTUYECKUX 3a/1a4 B
[IOBCEIHEBHOM JKU3HM, NPEAYIPEKICHUS SIBICHUN, HAHOCSIIUX BPE]] 310POBbIO YEJIOBEKA U OKPY-
JKaromie cpee.

MecTto npeamera B 0a3MCHOM y4eOHOM IVIaHe

Jlns 00s3aTeNnbHOr0 U3yYeHHs yd4eOHOro mpeamera «XUMHs» Ha 3Tale OCHOBHOI'O OOILIEro
oOpa3zoBaHus (enepanbHblid Oa3UCHBIA y4eOHBINH TUTaH JUIsi 00pa30BaTeNbHBIX yupexaeHuid Poc-
cuiickort ®enepanuu orBoauT 140 yacoB. B Tom uncne nmo 70 yacoB B VIII u IX knaccax, u3 pac-
yera — 2 y4yeOHbIX yaca B HEJIEINIO.

[IpumepHas mporpamma paccuutana Ha 140 y4eOHBIX 4yacoB. B Hell mpexycMmoTpeH pesepB
cBOOOHOTO y4eOHOTO BpeMeHH B 00beme 14 ydueOHbIx yacoB (wmm 10 %) as peanu3amnuu aBToOp-
CKUX IOJIXOJI0B, MCIIOJIb30BaHMs pa3HOOOpa3HbIX (pOpM opraHuzanuu yd4eOHOro mpolecca, BHE-
JPEHUS COBPEMEHHBIX METOJIOB O0YUYEHUS U MEeJarorHuecKrux TEXHOJIOTUH.

OO0mey4yeOHbIe yMEHHS, HABBIKH H CIIOCOOBI 1eSITEJIbHOCTH

[IpumepHas nporpamma npeaycMaTpuBaeT (GOpMUPOBAHUE Y yUaIIUXCsl 00IIeyueOHbIX yMe-
HUI ¥ HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB JIEATEILHOCTH M KIFOUEBBIX KOMIETeHIIMNA. B aToM Ha-
MIpaBJICHUU NIPUOPUTETAMHU JIJIs1 yueOHOro npeameTa «XUMHUs Ha CTYIIEHH OCHOBHOTO oOlIero 00-
pa3oBaHUs SABJISAIOTCA: MCIOJIB30BaHUE U MO3HAHUS OKPYKAIOIIErO0 MUpa pPas3IMYHBIX METOJOB
(HaOnrofeHusl, U3MEPEHHs], ONBITHI, SKCIIEPUMEHT); MPOBEACHHUE MPAKTUUYECKUX U J1aOOpaTOPHBIX
paloT, HECTOKHBIX IKCIEPUMEHTOB M OMHMCAHUE UX PE3Y/IbTAaTOB; MCIOJIb30BaHUE JJISI PELICHUS
MMO3HABATENbHBIX 33/1a4 PA3IUYHBIX UCTOYHUKOB MH(POPMAIMH; COOII0AEHUE HOPM U IIPaBUJI TTOBE-
JIeHHs B XMMHUYECKUX J1Ta00OpaTOpHsX, B OKpYKaloLIeH cpelie, a TakkKe MpaBUil 37J0pPOBOro odpaza
KU3HU.

PesyabTaTsl 00yyeHus

Pesynbratel n3ydeHus kypca «XuMus» npuBeaeHsl B pazzene «TpeboBaHus K ypOBHIO MOJI-
TOTOBKH BBIITYCKHHKOBY, KOTOPBIH MOJIHOCTBIO COOTBETCTBYET CTaHAapTy. TpeOoBaHMs Hampasiie-
HbI Ha pealn3aluio IeSTeIbHOCTHOTO, TPAKTUKOOPUEHTHPOBAHHOTO U JIMYHOCTHO OPUEHTUPOBAH-
HOTO TOAXO0/I0B; OCBOGHUE YYAIIUMUCS MHTEJUIEKTYAIbHON U NMPAKTUYECKON AESITEIBbHOCTH; OBJIa-
JIeHNE 3HAHUSIMHU U YMEHUSIMHU, BOCTpEOOBAaHHBIMU B TIOBCEIHEBHOM JKU3HU, MO3BOJISIOUIMMHI OpH-
EHTHPOBAThCS B OKPYXKAIOIEM MHUPE, 3HAYMMBIMH U1l COXPAHEHUS OKPY>Kalollel cpeibl U coOCT-
BEHHOTO 37I0POBbSI.

PyOpuka «3HaTh/IOHMMATh) BKJIIOYAET TpeOOBaHUS K yuyeOHOMY MaTepuaiy, KOTOpbIi yc-
BarBAETCS U BOCIIPOU3BOJIUTCS yYAIIUMUCH.

PyOpuka «YMeTh» BKJIIOUaeT TpeOOBaHUs, OCHOBAaHHBIE Ha 0o0Jiee CIOXKHBIX BUAAX JESATEIb-
HOCTH, B TOM 4YHCJIE€ TBOPUYECKOW: OOBSICHATH, XapaKTepU30BaTh, ONPEAEIATh, COCTABIATh, pPacIo-
3HaBaTh ONBITHBIM ITYTEM, BHIYHUCIIATS.

B pyOpuxe «/cnonb3oBaTh NpHOOPETEHHBIE 3HAHUS U YMEHUS B NIPAKTUUYECKON JIEATENIbHO-
CTH U TOBCEIHEBHOW XH3HM» NPEICTABICHBI TPEOOBAaHU, BHIXOIAIINE 32 PAMKH Y4€OHOTO Mpo-
11ecca U HalleJIEHHBIE Ha PeLeHHE Pa3HOOOPAa3HbIX KU3HEHHBIX 3a/1a4.



OCHOBHOE COJAEPXAHHE (140 4ac)
METO/1bl IO3HAHMSI BELIECTB U XUMWYECKUX SIBJTEHUA.
9KCIEPUMEHTAJIbHBIE OCHOBBI XUMMH  ( 8 uac).

XHUMHS KaK 4acTh €CTECTBO3HAHMS. XUMHUS — HayKa O BEIIECTBaX, UX CTPOCHHUH, CBOMCTBAX U
MpEeBpaIICHUIX.

HabGmronenue, onucanue, u3MepeHue, dKCIEPUMEHT, Moodenuposarnue. [lonamue o xumuue-
CKOM aHanu3e u cunmese.

[IpaBuna paboTsl B MKOIBHOW JabopaTopuu. JlaboparopHas nocyaa u obopynoBanue. [Ipa-
BUIIa 0€30IIaCHOCTH.

Paznenenne cmeceii. Ounctka BemiecTB. OUIbBTPOBAHUE.

BspemmnBanue. IIpurorosnenue pacrBopoB. [lonydenne kpucrtamuioB coneil. IIpoBenenue
XUMHUYECKUX PEaKIUii B paCTBOPAX.

Haepesamenvuvie ycmpoticmesa. [Ipogedenue xumuueckux peakyuti npu Hazpesanuu.

Meroap! aHanmu3a BemniecTB. KauecTBEeHHBbIE peaKIMd Ha ra3000pa3HbIe BEIIECCTBA U MOHBI B
pactBope. OnpeneneHue xapakrepa cpenbl. MHauKaTopsl.

[TonydeHue ra3000pa3HbIX BELIECTB.

Hemoncmpayuu

OO0pa3iubl IPOCTHIX U CIOXKHBIX BEILIECTB.

I'openue maruumsi.

PacTBOpeHue BeliecTB B pa3IMuHbIX PACTBOPUTEIAX.

Jlabopamopuvie onvimot

3HAKOMCTBO ¢ 00pa3iaMu MPOCTHIX U CIOKHBIX BEIIECTB.

Paznenenue cmeceil.

XuMudeckue sBiieHus (MpoKaluBaHHE MEIHOW MPOBOJIOKU; B3aUMOJEHCTBHE MeNa C KUCIIO-
TON).

Ilpakmuueckue 3anamusn

3HAaKOMCTBO ¢ JJabopaTopHbIM 00opyaoBaHueM. [IpaBuina Ge3onacHoi paboThl B XUMHYECKOM
nabopaTopuH.

OuncTKa 3arpsi3HEHHON TOBapEHHOM COJIH.

[IpuroroBnenue pacTBopa ¢ 3aJaHHOM MacCOBOM J10JI€M paCTBOPEHHOTO BEIIECTBA.

BEIIECTBO (25 yac).

ATOMBI U MOJIEKYNIbl. XUMHUYECKUH 3IEMEHT. 361K Xumuu. 3HAKU XUMUUYECKUX JIEMEHTOB,
XxumMuueckne GopmyIibl. 3aKOH MOCTOSIHCTBA COCTaBa.

OTHOCHTENbHbIE aTOMHAsI M MOJIEKYJIIpHAs Macchl. Amomuas eounuya maccvl. KoamuecTBo
BeIleCTBa, MOJIb. MomsipHast Macca. MoJIIpHBI 00BEM.

UurcThle BEIIeCTBA M CMECH BEHIECTB. [Ipupoonvle cmecu: 8030yX, NpUpoOHblil 2as, Heghmy,
npUpoOoHsle 800bI.

KauecTBeHHBIN U KOJTMYECTBEHHBINH COCTaB BemiecTBa. [IpocTeie BemecTBa (METaIbl U HEMe-
tasuibl). CloXKHBIE BelllecTBa (OpraHuyeckue U Heopranuyeckue). OCHOBHbIE KJIACChl HEOpPraHuye-
CKHUX BEILECTB.

[Tepuonuueckuii 3aKOH U IEpUOAUYECKas cucTeMa XUMU4Yeckux sineMentoB .M. Mennenee-
Ba. ['pynnbl 1 nepruoabl NEpUOAUUECKON CUCTEMBI.

Crpoenue aroma. SAapo (MpOTOHBI, HEUTPOHBI) M ANEKTPOHBI. M30TOmbl. CTpoeHue 3Jek-
TPOHHBIX 000JI0YEK aTOMOB TIepBhIX 20 31eMeHTOB nepuoaudeckoit cuctemsl [I.11. Menneneesa.

Ctpoenue Mosiekya. XUMHUYECKast CBSI3b. | UITbl XUMHUYECKUX CBSI3CH: KOBaJeHTHAas (TIOJIIpHAS
Y HEMOoJsipHasi), MOHHas1, MeTajuinueckas. [loHsTHe 0 BaJIGHTHOCTU U cTeneHu okucieHus. Cocras-
neHre GopMyJ1 COeTMHEHHH 0 BAJICHTHOCTH (MJIA CTETIEHU OKUCIICHUS).
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BemecTBa B TBepaoM, KUIKOM U ra3o00pa3sHoM cocTossHuH. Kpucrammmdeckue u amopd-
HBIC BEIIECTBA. 1Unbl KPUCAIUYECKUX PEUEMOK (AMOMHAs, MOJIEKVIAPHAsL, UOHHAS U Memaliu-
yeckas).

Jemoncmpayuu

XUMHYECKHE COETUHEHHT KOJIMYECTBOM BEIECTBA B 1 MOJIb.

Mozens MoIsIpHOTO 00BEMa Ta30B.

Komnexunu HedTH, KAMEHHOTO yIJIs M IPOIYKTOB MX MEpepabOTKH.

3HAKOMCTBO C 00pa3IaMu OKCUIOB, KHCIIOT, OCHOBAHUI U COJICH.

Mopenu KpUCTAIUTMYECKUX PEIIETOK KOBAJICHTHBIX U HOHHBIX COCTMHECHHM.

Bo3ronka iopa.

CornocraBineHue (HU3NKO-XUMHUYECKUX CBOWCTB COCIUHEHUN C KOBAJICHTHBIMH M WOHHBIMH
CBA3AMU.

OO0pa3ibl TUIIMYHBIX METAJIJIOB M HEMETAILJIOB.

Pacuemnvie 3a0auu

Brruncnenme oTHOCUTEIBLHOM MOJIEKYIISIPHOM Macchl BellecTBa o Gopmyoie.

BI)I‘-II/ICJIGHI/IG MaCCOBOﬁ OJIN BJIEMCHTA B XUMHUYCCKOM COCAUHCHUUN.

YcTanoBneHue npocreiieit Gopmysbl BEecTBa 0 MacCOBBIM JIOJISIM JIEMEHTOB.

XUMMNYECKASA PEAKIIUA (15 4ac).

XHAMHYECKas peaklys. Y paBHEHUE U CXEMa XUMUYECKOM peaKkuu. Y CI0BUS U NPU3HAKU XU-
Mu4ecKux peakuuil. CoXpaHeHHEe MacChl BEIIECTB [P XUMUYECKUX PEAKLUSX.

Knaccuukanus XuMUYeCKUX PEaKIUA 10 PA3IMIHBIM MPU3HAKAM: YHCIY U COCTAaBY UCXOJ-
HBIX U TOJYYEHHBIX BEIIECTB; U3MEHEHUIO CTENEHEH OKHMCIEHUS XMUMHUYECKUX DJIEMEHTOB; MOIJI0-
LICHUIO WM BBIIEICHUIO dDHEPTUHU. [lonamue o ckopocmu xumudeckux peaxyuu. Kamanuzamopeoi.

ONEKTPOIUTHI U HEAIEKTPOJIUTHL. DJIEKTPOIUTHYECKAS AUCCOLMALIMS KUCIIOT, IEJI0Ued U co-
neil B BOOHBIX pacTBopax. Monel. Katnons! u aHnoHsl. Peakiinn noHHOTO 0OMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU. OKHCIUTEND U BOCCTAHOBUTEND.

Jemoncmpayuu

Peaxuuii, MIUTIOCTPUPYIOIIMX OCHOBHBIE IPU3HAKN XapPAKTEPHBIX PEAKIIUN

Helitpanuzanus menodn KUCI0TOM B IPUCYTCTBUU UHAUKATOPA.

Jlabopamopnuie onvimoi

B3aumoaeincTBue okcuia Maruus ¢ KUCJIOTaMH.

B3anMopeicTBre yriaekuciioro ra3a ¢ U3B€CTKOBOM BOJOM.

IlosnydyeHne ocagkoB HEPACTBOPUMBIX THAPOKCUIOB U U3YUYEHUE UX CBOMCTB.

Ilpakmuueckue 3anamus

BrinonHeHne ombITOB, JEMOHCTPUPYIOIIUX F€HETHUECKYIO CBSI3b MEXKIY OCHOBHBIMM KJlac-
caMH HEOpPraHUYeCKHX COeTUHEHUH.

Pacuemmnvie 3a0auu

BbruuciieHust mo XuMHYECKUM ypaBHEHUSIM Macchl, 00beMa UM KOJUYECTBA OJJHOTO U3 MPO-
IYKTOB PEAKIIMU 110 MAacCe UCXOHOTO BEUIECTBA M BELIECTBA, COAECPIKAIIETO ONPEAEIECHHYIO 00
IpuMecen.

3JIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOW XUMHH (62 uac).

Bogopon, pusnyeckue u XuMHU4EeCKHe CBOMCTBA, MOTYYSHHE U TPUMEHEHNE.

Kucnopon, puzndeckne u XUMHIECKUE CBOMCTBA, TIOJYICHHE U IIPUMEHEHHE.

Bopa u ee coiicTBa. PacTBOpuMOCTS BeriecTB B Boje. KpyroBopoT BojibI B IPUPO/IE.

lNanorensl. Xnopoomopoa. ConsiHasg KUCIIOTa U €€ COJIH.

Cepa, ¢usnyeckre U XMMUYECKHE CBOMCTBA, HaxoxaeHue B mpupone. Oxcun cepor (V).
Cepnas kucnora u ee coiau. OKHCIUTENbHBIE CBOMCTBA KOHLIEHTPHUPOBAHHON CEPHOM KHCIIOTHI.
CepHucmas u cepo8000pOOHAs KUCTIOMbL U UX COJIU.
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Ammuak. Conu aMMoHUS. A30T, pu3nyecKre U XUMHUUECKUE CBOIMCTBA, MOJTYYEHUE U TPH-
MeHnenne. Kpyrosopor azora. Oxcuzst azota (Il u 1V). A3otHas kucinora u ee coau. OKUCITUTENb-
HbIE CBOMCTBA a30THOM KHUCIIOTHI.

dochop. Oxcun pochopa (V). OprodocdopHas Kuciora u ee Coiu.

VYraepon, amioTponHble MoguUKAIMH, (GU3NYECKHE M XUMHUYECKHE CBOICTBA Yriiepoja.
VYrapHplii ra3 — CBOHNCTBA M (DU3UOJIOTMYECKOE JICHCTBUE Ha OPraHU3M. Y TJICKHUCIIbIN ra3, yrojJbHas
KHCII0Ta U ee conu. KpyroBoport yriepona.

Kpemnuwnii. Oxcun kpemuus (1V). Kpemauesas kucnora u cuinukarbl. CTEKII0.

ITonoxenune merainos B Ilepuonnueckoi cucreme xuMuueckux 3iueMeHToB .M. Mennenee-
Ba. llonarue o meramtypruu. CrnocoOsl nonyueHus: MmetayioB. CriaBel (CTalb, YyryH, AIOPAIo-
MUHHHA, OpoH3a). O0IMe XMMUYECKHE CBOMCTBA METAIJIOB: PEAKIIMU C HEMETAIaMH, KUCIOTaMH,
coyiAMM. Psi HanpsbKeHW METaloB.

[Ieno4HbIC U MIEIOYHO3EMETbHBIC METAIIIBI U UX COCIUHEHHS.

AmoMuHUR. AMpomeprocms okcuda u cudpokcuoa.

XKeneszo. Oxkeupl, euoporcuowt u conu xnceneza (11 u 11).

Hemoncmpayuu

B3anMopeicTBre HaTpus U KalabLUs C BOJOM.

OO0pa31bl HeMEeTaIoB.

Annorponus cepsl.

[Tonyyenue xJI0pOBOJOPOAA U €T0 PACTBOPEHUE B BOJE.

Pacno3naBanue coennHeHuit xaopa.

Kpucrannmueckue pemerku aimasa u rpadura.

[lonyyenue ammuaka.

Jlabopamopnsie onvimot

3HAKOMCTBO C 00pa3IiaMy METaJJIOB U CIIaBOB (paboTa ¢ KOJUIEKIUSIMHU).

PactBopeHnne xene3a U IMHKA B COJITHOM KHCIIOTE.

BriTecHeHne ogHOTO MeTalIa APYTUM U3 PaCTBOPA COJIH.

3HAKOMCTBO C 00pa3liaMy MPUPOIHBIX COSTUHEHUH HEMETAIIOB (XJIOpUaaMHu, Cyab(uaamu,
cynbhaTamMu, HUTpaTaMu, KapOoOHATaMH, CUITHKATaMH).

3HAKOMCTBO C 00pa3llaMy METAJIOB, Py/laMU jKelie3a, COSTUHEHHUSIMH aTFOMUHUS.

Pacnio3naBanue xmopunu-, cynbdar-, KapOOHAT-aHHOHOB M KaTHOHOB aMMOHWUSsI, HATpuUs, Ka-
TUsL, Kalblus, Oapusl.

Ilpakmuueckue 3anamusn

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE ra3oB (KUCIOPOa, BOAOPOA, YITIEKUCIOTO rasa).

Pemenue sxcriepuMeHTaNBHBIX 3a7a9 110 XUMHUHU TeMe «[lomyueHrne coeTMHEeHn METalIOB 1
W3y4YEHUE UX CBOMCTBY.

Pemenne skcnepuMeHTANBbHBIX 3a7ad 1Mo Teme: «llomydeHne coequHeHWH HEMETaUIoB U
M3y4YEHUE UX CBOMCTBY.

INEPBOHAYAJIBHBIE TIIPEACTABJIEHUSA OB OPIAHHMYECKHX BEIIECTBAX
( 10 ugac).

[IepBoHavaibHBIE CBEICHUS O CTPOCHUN OPTraHUYECKUX BEIIECTB.

YrieBogopoibl: METaH, 3TaH, ITUJIEH.

CrupTsl (METaHON, TaHOJ, TIUIEPUH) U KapOOHOBBIE KHCIOTHI (YKCYCHAsi, CTEApUHOBAs)
Kak MPEeICTAaBUTENN KUCIOPOJACOAECPKAIINX OPraHUYECKUX COCTUHEHUM.

buonorndecku BayKHBIC BEIIECTBA: KUPBI, YTIICBOBI, OCITKH.

Ilpeocmasnenus o noarumepax Ha npumepe nNOAUIMULEHA.

Hemoncmpayuu



OO6pa3ipl HeTH, KAMEHHOTO YISl U IPOIYKTOB UX MEpepadOTKH.
Mopenu MOJIEKyYJI OPraHHYeCKUX COSTUHEHUH.

I'openwne yriaeBo1opoa0B U 00HAPYKEHHE MTPOTYKTOB UX TOPEHUSL.
OO6pa3iibl U3aeMMi U3 TOJIUATUIICHA.

KauecTBeHHBIC peaKIy HA STUJICH U OCIIKH.

Ilpakmuueckue 3anamusn

NsroroBnenue mojieneit yrieBoaopoioB.

XUMMUS U JKU3HD (6 uac).
YenoBek B MUpE BELIECTB, MATEPUAIIOB U XUMUYECKUX PEAKLUN.
Xumus u 30oposve. Jlekapcmeennvle npenapamol u nPooOIeMbl, C8A3AHHbIE C UX NPUMEHEHU-

em.
Xumusa u nuwa. Kanopuiinocmo dcupos, 6enkog u yeneeooos. Koncepeanmul nuueswvix npo-

0YKMO8 (N0BAPEHHAS COlb, VKCYCHASL KUCIOMA).
Xumuueckue sewgecmea Kaxk CmpoumenbHovle U HOOENIOUHble MAMepuaibl (Mei, Mpamop, us-

BECMHAK, CMEKIO0, YeMeHm,).
IIpupoonsvie ucmounuxu yene6000pooos. Hegpmo u npupoonulii 2as, ux npumeHenue.
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl ¥ €T0 MOCIICICTBUS.
[TpobGnembl 6€301MacHOrO MCIOJIb30BaHUS BEIICCTB M XMMUYECKUX PEAKIIMN B IMOBCEIHEBHOM
KU3HU. TOoKCUuHble, 2oproUue U 83PbIBOONACHbIe Beujecmaa. bvimosas xumuveckas epamomuocme.

Jemoncmpayuu

OO0pa31ibl JIeKapCTBEHHBIX MPENapaToB.

O0pasibl CTPOUTENBHBIX U MOJIEJIOUYHBIX MaTEPUAJIOB.

OO0pa3ipl YIaKOBOK MUIIEBHIX MPOYKTOB C KOHCEPBAHTAMHU.
Ilpakmuueckue 3anamusn

3HAKOMCTBO C 00pa3laMu JTEKapCTBEHHBIX MPEMapaToB.

3HAKOMCTBO ¢ 00pa3liaMi XUMHYECKUX CPEJICTB CAHUTAPUHU U TUTUEHBI.

PE3EPB CBOBOJHOI'O YYEBHOI'O BPEMEHMU — 14 u.

TPEBOBAHIA K YPOBHIO ITIOAI'OTOBKH BbII1Y CKHUKOB
OCHOBHOM OBIIEOBPA3OBATEJIbHOUN HIKOJIbI

B pe3yabTaTe H3y4€HUSA XUMHUH YYCHUK JOJIKCH

3HATH / MOHUMATH
oxumuttecxylo CllM80JluKy: 3HAaKH XUMHUYCCKUX JJICMCHTOB, (I)OpMy.TIBI XUMHUYCCKHUX BCUIICCTB
Y YPaBHEHUSI XUMUUYECKUX PEAKIIN;

® garICHelUe XUMUYECKUE NOHAMUA. XUMHUYECKUNA DJIEMEHT, aTOM, MOJIEKyjla, OTHOCH-
TENbHBIE aTOMHAsi U MOJIEKYJSpHas MacChl, HOH, XUMUYECKasl CBS3b, BEIIECTBO, KiIaccHU(UKALIUS
BEIIECTB, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, XUMHUUYECKasl peakius, KiIacCu(uKaIus peax-
LU, DJIEKTPOJIUT U HEAIEKTPOIIMUT, DIEKTPOIUTHUECKAS TUCCOLHALMS, OKUCIUTENIb U BOCCTAHOBH-
TENb, OKMCJICHUE U BOCCTAHOBJICHHE;

® OCHOBHbIE 3AKOHbl XUMUU: COXPAHEHUSI MACCHI BEIIECTB, MOCTOSHCTBA COCTAaBA, MEPUOHU-
YeCKHUM 3aKOH;

yMeTh
® HA3bl6AMb: XUMUYECKUE FJIEMEHTHI, COEIMHEHUSI U3YUEHHBIX KJIACCOB;
® 00vACHAmMb: HU3NUECKUN CMBICT aTOMHOTO (TIOPSIIKOBOT0) HOMEpPAa XUMHUYECKOTO 3JIEMEH-
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Ta, HOMEPOB I'PYIIILI U IEPUOJA, K KOTOPBIM 3JIEMEHT IPUHAJUICKUT B IIEPUOAUYECKON CHCTEME
J.1. MeHnpeneeBa; 3akOHOMEPHOCTH MU3MEHEHHUS CBOMCTB JIEMEHTOB B IIPe/ieIaxX MajblX IIEPHOOB
U TJIaBHBIX TOATPYII; CYIIHOCTh PeaKUii HOHHOTO OOMEHa;

® XapaKkmepu306amsp: XUMUYECKUE 3JIEMEHTHI (OT BOAOPOJa IO KaJbIUs) HA OCHOBE UX IO-
JoXeHus B rnepuoandeckoir cucreme J[.M.MenneneeBa u 0COOCHHOCTEH CTPOCHHSI UX aTOMOB,;
CBSA3b MEXK]Iy COCTaBOM, CTPOCHHMEM U CBOWCTBAMH BEILECTB; XMMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

e onpeodensimp: COCTaB BEIIECTB MO UX (opmysaM, MPUHAJICKHOCTh BEIIECTB K ONpEeIICH-
HOMY KJIaCCy COSIMHEHUM, THUIIbI XUMHYECKUX peaKIii, BAJICHTHOCTh U CTEIICHb OKUCJICHUS dJie-
MEHTa B COCJIMHEHMSIX, TUIl XUMUUYECKON CBSI3U B COCJIMHEHMSIX, BO3MOXKHOCTh MPOTEKAHUS peaK-
LM HIOHHOT'O OOMEHA;

e cocmagnams. GOPMYIbl HEOPraHMUECKUX COETMHEHUH N3YUYEHHBIX KJIaCCOB; CXEMbI CTpOe-
HUS aTOMOB NepBbIX 20 areMeHToB nepuoanyeckoil cucremsl [{.1.Menaeneesa; ypaBHeHUS XUMU-
YECKUX PEaKLui;

® oOpawyampca ¢ XUMUIECKOU MOCYA0N U TaO0paTOpHBIM 000pYI0BaHUEM;

® pacno3Haseamsb ONbLIMHLIM nymem: KUCIOpOA, BOAOPOL, er'IeKI/ICJ'IHﬁ ra3, aMMHaK; pac-
TBOPbI KHCJIOT U menoqeﬁ, XJopuna-, Cy.]'[b(baT-, Kap6OHaT-I/IOHBI;

® gbliuUCIAMb: MACCOBYHO JOJIFO XUMHUYCCKOI'0 3JIECMCHTA I10 (bopMyne COCANHCHUA, MaCCO-
BYIO JOJIIO BCHICCTBA B PaCTBOPEC; KOJIUYCCTBO BCIICCTBA, 00BeM HIIH MacCy 110 KOJIMYECTBY BCLIC-
CTBa, O6’L€My HJIM MacCC pCarcHTOB WX IPOAYKTOB PCAKIINU;

HCIIO0JIB30BaThb HpHOﬁpeTeHHLIe SHAHUSI U YMEHUHA B HpaKTI/I‘IeCKOﬁ Jesa-
TECJBbHOCTH U HOBCCI[HCBHOﬁ AKU3HU I

e 0€30I1aCHOTO O6paH.[eHI/IH C BCHICCTBAMHU U MaTCpHaIaMU;

¢ DKOJIOTUYCCKHU T'PaMOTHOI'O ITIOBCZICHUS B Oprxcanmeﬁ cpeac,

¢ OIICHKH BJIMAHUA XUMHUYCCKOTI'O 3aIrpA3SHCHUA oxpyxcaromeﬁ Cpeabl Ha OpraHn3M 4YCJIOBCKaA,

o KpHTquCKOﬁ OIICHKHU I/IH(i)OpMaI_II/II/I O BCHICCTBAX, UCIIOJIb3YCMbIX B 6BITy;

® [IpPUT'OTOBJICHUA PACTBOPOB 3aJlaHHOM KOHICHTPAalHuH.



