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IosicuuTebLHAA 3aIIUCKA

Pabouast mporpamMmma «Xumusi» B 7 KJlacce cocTaBjieHa Ha ocHOBe [IpumMepHoi mporpaMmbl
OCHOBHOTO 00111ero 00pa3zoBanus 1mo xuMuu u [Iporpammel kypca «Xumusi. BBogHBIN Kypey ams
7 kimacca 0011e00pa3oBaTeNbHBIX YUpEXKACHHH 10 XuMuu, aBTopbl O.C. ["abpuens,

N.I". Octpoymos, 2013 r.

B cootBercTBuu ¢ YuebuniM uianoM MOY «KCOIIL Ne6 pabogast mporpamma coCTaBlieHa U3
pacuéra 34 yueOHBIX HefleNb, | Yac B HeNEeto, T.€. Ha 34 Jaca B roj.

[Tporpammoii mpeaycMOTPEHO MPOBEICHHE:
- KOHTPOJIBHBIX PadoT — 2;
- IPAaKTUYECKHUX paboT — 6;

[Ipennaraemast pabouasi mporpaMmma peain3yercs B yueOHUKaX XUMUU U y4eOHO-METOAUYECKUX
ocoOusIX, CO3IaHHBIX KOJUIEKTUBOM aBTOPOB 1oj pykoBoactBoMm O.C. ['abpuensna.

[IpenonaBanme XuMuM B 7 Kiacce pacCUMTaHO HA UCTIONb30BaHue yueOonuka: ["abpuemnsa O.C.,
OctpoymoB N.I"., Axnebunun A.K. Xumus. BBoansiii kypc.7 kiacc./ M.:poda, 2013.

OO0mas xapakTepucTuKa y4eOHOro npeamera

B cootBercTBrN ¢ DenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM
OCHOBHOT'0 00111ero 00pa3oBaHMs y4yaluecs JODKHbI OBIAJIeTh TAKUMH [103HABATEIbHBIMU
y4eOHBIMU JIEHCTBUAMH, KAK YMEHUE (OPMYIUPOBAThH MPOOIEMY U TUIIOTE3Y, CTABUTh LIEJIN U
3a/1a4, CTPOUTH IIJIAHbI JOCTHXKEHUS LEJIEW U PELICHUS IIOCTABICHHBIX 33]a4, IPOBOJIUTH
9KCIIEPUMEHT U Ha €r0 OCHOBE JI€JIaTh BBIBOJBI U YMO3AK/IIOUEHHUs, IPEICTABIIATh UX U
OTCTauBaTh CBOIO TOYKY 3peHus. Kpome 3Toro, ydamuecs JOJKHBI OBJIAJIETh IPUEMAMHU,
CBSI3aHHBIMU C OIIPEJIECIICHUEM IIOHATHI: OTPaHUYMBATh UX, ONMCHIBATh, XapaKTEPU30BATh U
cpaBHMBaTh. ClleZJ0BATEIbHO, IPU U3YYEHUHU XUMHUU B OCHOBHOM ILIKOJIE YYAIUECS TOJIKHBI
OBJIa/IETh Y4EOHBIMU JICHCTBUSIMHU, TO3BOJISIFOIIMMH UM JIOCTUYb JIMYHOCTHBIX, IPEIMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB.

[Tpennaraemast mporpamma o XMMHH packpbIBaeT BKJIaJ y4€OHOro MpeMeTa B JOCTHKEHHE
1eJiell OCHOBHOTO OOIIET0 00pa3oBaHus U ONpeesseT BaKHEHIINE CoiepKaTebHbIe THHUH
npeamera:

* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHHH BEIIECTB, X CBOMCTBAaX U OMOIOTMYECKOM
3HAYCHUU,

® «(XUMHYECCKad pCaKIUA» — 3HAHUC O MPEBPAIICHUAX OJHHUX BCHICCTB B APYTUC, YCIIOBHUAX
MMPOTCKAHUA TAKUX npeBpameHI/Iﬁ U criocobax YIIPpaBJICHUA PCAKIUAMU,

* (MPUMEHEHHUE BEIIECTB» — 3HAHUE U OTBIT 0€3011aCHOTO OOpaIIeHUs C BEIIECTBAMU,
MaTepuaiaMH U MpoleccaMi, HeOOXOIUMBIMH B OBITY M Ha TPOU3BO/JICTBE;

* «I3BIK XUMHM» — ONIEPUPOBAHUE CUCTEMOM BaKHEUIITNX XUMUYECKUX MTOHATUH, 3HAHUE
XUMHYECKOH HOMEHKIIATYpPhl, a TAK)KE BIIaJICHHE XUMHUUECKON CUMBOJUKON (XUMUYECKUMU
dbopMynaMu 1 ypaBHEHHUSIMH).

IIponeneBTHYECKUI KypC MPU3BaH, UCIIOJIb3YsI HHTEPEC YHAIIUXCA K SKCIEPUMEHTAM,
chopMHpOBaTh yMEHHUE HAOII0aTh, 1e€1aTh BEIBOABI HA OCHOBE HAOIIOACHUH, TOJIYYUTh
IIEpBOHAYAJIbHBIE TIOHATHUS O KJIacCaX HEOPraHWYECKHUX BEIIeCTB. PemaTe pacyeTHbIE 3a/1a4n Ha
OCHOBE UMEIOUINXCS 3HaHUK 10 MaTeMaTHKe. Tak B 6 Kjacce B Kypce MaTeéMaTUKH y4alluecs
pEIIaroT 33/1a4d Ha HaXOXJACHUE YaCTH OT LIEJIOr0; UCIOJb3Ys 3TH 3HAHMS, MOXKHO pElIaTh



3a1a4i Ha HaXOXIACHUEC MacCcOBOU J0JI1 3JIEMEHTA B BEIIECTBE N MacCcOBOU J0JI1 BE€IICCTBA B
pacTtBope.

MecTo npeamera B 0a3MCHOM Yy4eOHOM IJIaHe

Y4eOHoe cofepKaHe Kypca XUMUHU BKITIOYACT CICIYIONIHE KYPCHI:
Xumust. BBognslii kype. 7 kiacc. 35/70 4, 1/2 4 B Henento;

Xumus. 8 knacc.68 u, 2 1 B Heeno;

Xumud. 9 kacc.68 4, 2 4 B HEZIETIO.

OnucaHue EHHOCTHBIX OPMEHTHPOB CO/IeP:KaHNs Y4eOHOr0 mpeaMeTa
Henau n3yvyenus npeamera
N3ydyeHne XUMHH B 7 KJ1acce HAIpPaBJIE€HO Ha JOCTUKEHHUE YYalTUMUCS CIAEAYIOLUX LEei:

Gopmuposanue y yaaumxcs XMMHUUECKONH KapTHUHBI MUpa KaK OpPraHU4eCcKOr 4acTu ero
LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI

pazeumue TIO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
yualxcs B Mpolecce U3y4yeHus MMH XMMUYEeCKOW HAayKH U ee BKJIaJa B COBPEMEHHBIN HAYyYHO-
TEXHUYECKHUI NPOrpecc;

Gopmuposarue BaKHEUIINX TOTUYECKUX OMNEepaluii MbIIIUIEHUs (aHAU3, CHHTE3, 0000I1IeHuE,
KOHKpETH3aIusi, CPaBHEHHUE U JP.) B IPOLIECCE MO3HAHMS CUCTEMbI BAXKHEUIIIUX TTOHSATHH,
3aKOHOB M TEOPUH O COCTaBe, CTPOCHUU U CBOMCTBAX XMMUYECKUX BEUIECTB;

socnumanue yOeKICHHOCTU B TOM, YTO IIPUMEHEHUE MOJIyY€HHBIX 3HaHUI U YMEHU 110 XUMHUU
SBIISIETCSA O0BEKTHBHON HEOOXOIMMOCTBIO [Tl O€30MacHOI paboTHI C BENIECTBAMH U
MaTepHuajamMy B ObITY U Ha IPOU3BOJICTBE;

npoexmuposanue u peaau3ayus BHITYCKHUKaMU OCHOBHOM HIKOJIBI TMYHOM 00pa3oBaTeIbHON
TPaeKTOPUU: BBIOOD Mpoduiiss 00ydeHHs B CTapIlel IKoJe WK MPo(ecCHOHATBHOTO
00pa30BaTeNbHOTO YUPEKACHUS;

061a0enue KII0UYEBbIMA KOMITETEHIUSAMU (y4eOHO-T103HaBaTEeIbHBIMU, HHPOPMAIIUOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHBHBIMH).

1. Ilnanupyemble pe3yJibTaThbl OCBOCHHS COJAEPKAHUS Kypca

Yyammiicss HAyYUTCH NOHUMATD!

*  XUMUYECKYI0 CUMEONUKY: 3HAKH XUMUUECKHUX JIEMEHTOB, OPMYJIBI XUMUYECKUX BEIIECTB;
*  GadICHelluiue XumuuecKkue nOHAmuA: XuMAYECKUI 3JIEMEHT, aTOM, MOJIEKYyIa,
OTHOCHUTEJIbHBIE aTOMHAsI K MOJIEKYJISIPHASI MacChI;

* OCHOBHbIE 3AKOHbl XUMUU: COXPAHEHUS MacChl BEILIECTB, TOCTOSIHCTBA COCTAaBa;

Yuyaumuiics MoJy4uT BO3MOKHOCTh HAYYUTHCHA:

* HAa3bl6amb: XUMUYECKHUE DJIEMEHTHI, COCIMHEHNUS;

* 00vAcHAmMb: PU3MUECKUI CMBICT aTOMHOTO (IIOPSAKOBOT0) HOMEPAa XMMUYECKOT'0 3JIEMEHTa,
HOMEPOB I'PYIIIBI U IEPHOJA, K KOTOPBIM JIEMEHT MPUHAJIEKUT B IEPUOINYECKON cucteme /1.
H. MenpeneeBa; 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB 3JIEMEHTOB B IIPEENIaX MajblX IIEPHUOI0OB
Y TJIaBHBIX MOJTPYIIIT; CYIIHOCTh peakUuii HOHHOTO OOMEHa;



* onpedenamsp: COCTAB BELIECTB 10 UX Gopmynam;

* cocmaenamy: GOpMyIIbl HEOPTAaHUYECKUX COCANHCHNH;

* obOpawjambca ¢ XUMUUYECKOM 1OCY10M U 1a00paTOpHBIM 000PYIOBaHUEM;

*  GBIYUCAAMB: MACCOBYIO JOJII0 XUMHUECKOT0 3JIEMEHTa 110 (hOpMyJIe COeTUHEHUS; MaCCOBYIO
JIOJIIO BEILlECTBA B PacTBOPE;

HCI0JIB30BATH MPHOOPeTeHHbIe 3HAHUA U YMEHHsI B MPAKTHYECKOii 1eATeIbHOCTH 1
MOBCEHEBHOM KM3HM IS

+ 0Oe3omacHOro oOparieHus ¢ BEUIECTBAMU M MaTepHaIaMH;

* SKOJIOTHUECKH I'PaMOTHOT'O IIOBEICHHSI B OKPYXKAIOLIEH Cpee;

* OIICHKHU BIMSHHUS XUMHYECKOTO 3arpsA3HEHUS OKPY)KAIOIIEH cpe/ibl Ha OPraHu3M YeJIOBEKa;
* KPHUTHUYECKOH OICHKH WH(POpPMAIIMU O BEIIECTBaX, UCIOJIb3YEMbIX B OBITY;

* TPUTOTOBJICHHUS PACTBOPOB 33/IaHHOI KOHIIEHTPALIUH.

JIu4HOCTHBIE, MeTaNpeAMeTHbIE U NTPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI KOHKPETHOI0
y4eOHOro nmpeamMera

JesarenbHOCTh 00pa30BaTEILHOTO YUPEKACHUS B 00YIEHUU XUMHH J0JDKHA OBITH HAaIlpaBlieHa
Ha JIOCTM)KEHUE 00YYaIOLMMHUCS CIEIYIOUINX JUYHOCTHBIX pPe3y/bTATOB:

VYyamuiics HayduTes:

3HAMb U NOHUMAMb. OCHOBHbBIE HCTOPUYECKHE COOBITHS, CBA3aHHBIC C PA3BUTHEM XHUMHUHU U
o011ecTBa; TOCTUKEHUS B 00JIACTH XMMHUU U KYJIbTYpHBbIE TPaJAULUU (B YaCTHOCTH, HAy4YHbIE
TpaJuLIMN) CBOEH CTPaHbl; 0OIIEMUPOBBIE TOCTHKEHUS B 00JaCTU XMMHUH; OCHOBBI 3/J0POBOTO
o0pasa *H3HH; [TpaBuUJIa IOBEICHUS B UpPE3BbIYAHBIX CUTYaLUsIX, CBI3aHHBIX C BO3/IEHCTBHEM
Pa3IUYHbIX BELIECTB; COLUAIbHYIO 3HAUMMOCTb U COJEpKaHUE MPOPECCUii, CBA3AHHBIX C
XMMHEH; OCHOBHBIE [TPaBa ¥ 00S13aHHOCTH I'pakJaHUHA (B TOM YMCJIE Y4Yalllerocsi), CBA3aHHbIE C
JMYHOCTHBIM, MPO(ECCHOHAIBHBIM U JKU3HEHHBIM CaMOOTIPEICTICHUEM;

ucnsimsleams: YyBCTBO 'OpAOCTH 3a pOCCHﬁCKYIO XUMHUYCCKYIO HAYKY U YBAXKCHUC K UCTOPHUU
€C pPa3BUTHA; YBAXKXCHUC U IIPUHATUC [[OCTI/I)KGHI/II;'I XUMHHU B MUPC; YBAKCHUC K OKPYIKAIOITUM
(y‘laH_[I/IMCH, YUUTCIIAM, POAUTCIIAM U I[p) — YMCTh CJIYIIATh U CJIbIIIATH [MApTHEpPA, IPU3HABATDH
IMpaBO KAXIO0TO Ha COOCTBEHHOE MHEHHE U INPpUHHUMATh PCIICHUA C YICTOM HO3I/IIII/II71 BCEX
YY4aCTHHUKOB; CAMOYBAKCHHUEC U SMOIIUOHAJILHO-TIOJIOKUTCIIBHOC OTHOIICHUC K 0666;

npusraeams: ICHHOCTb 3J0POBbA (CBOCFO " Ipyrux n}oneﬁ); H€O6XOI[I/IMOCTL CaAMOBBIPpAXXCHUA,
caMopcain3alinu, COUaJIbHOTO IMPU3HAHUSA,

0oco3Haeantv. TOTOBHOCTb (I/IJ'II/I HCFOTOBHOCTB) K CaMOCTOSTCIbHBIM ITOCTYIIKaM U ,HCI>'ICTBI/IHM,
MPUHATHUIO OTBETCTBCHHOCTH 3a UX PE3YJIbTaTbl; TOTOBHOCTH (I/IJ'II/I HCFOTOBHOCTB) OTKPBITO
BBIpAXAaTb U OTCTAMBATH CBOIO NO3HUIUIO U KPUTHUYIHO OTHOCHUTLCA K CBOUM ITOCTYIIKAM;

nposIAms: N0OPOXKENATENLHOCTD, JOBEPUE i BHUMATEIHHOCTD K JIFOASIM, TOTOBHOCTD K
COTPYAHUYECTBY U APYxKO€, OKa3aHUIO TTOMOIIY HYXJAIOIUMCS B HEM; yCTONYMBBII
MO3HABATENbHBIN UHTEpEC, MHUITUATHBY U JIFOO03HATEIBHOCTh B U3yUYEHUU MHpA BEIIECTB U
PEAKIHIL; NENEYCTPEMIIEHHOCTh U HACTOMYMBOCTD B IOCTH)KEHUH LIE€JIEH, TOTOBHOCTD K
MPEOAOTICHHUIO TPYIHOCTEMH; YOKACHHOCTh B BO3MOXKHOCTHU MTO3HAHUS MPUPOJIBI,
HEO0OXOAMMOCTH Pa3yMHOT'O UCIIOIB30BaHUS TIOCTHYKCHUN HAYKH M TEXHOJIOTHH JJIS Pa3BUTHS
00111eCTBA;

ymemos: YCTaHABJIWBATE CBA3b MCKAY LEJIBIO U3YUCHUA XUMHUH U TEM, IJId YETO OHA
OCYHICCTBIIACTCA (MOTI/IBaMI/I); BBITIOJHATD ITPOTHOCTHYCCKYIO CaMOOILICHKY, PECTYJIMPYIOLIYIO
aKTUBHOCTD JINIHOCTH Ha 3Tarle € BKIFOUYCHUS B HOBBIH BUJ ACATCIBbHOCTH, CBSI3aHHBIM C
Ha4YaJIOM U3Yy4YCHHA HOBOT'O yqe6Hor0 npeaMeTa — XUMHUHU; BBITIOJIHATE KOPPUTUPYIOLTYIO
CaMOOIICHKY, 3aKJIIOYA0IIYIOCSI B KOHTPOJIE 3a IMPOHECCOM NU3YyYCHHUA XMMUHU U BHCCCHUU
HCO6XOI[I/IMLIX KOPPCKTHUBOB, COOTBECTCTBYIOIIUX 3TAllaM U crocodam N3YUCHUS KypCa XUMUHU;



CTpOI/ITB KHN3HCHHBIC U HpO(i)eCCI/IOHa.HBHbIC I1IJIaHBI C y‘-IeTOM KOHerTHLIX COIIUAJIBHO-
HUCTOPUYCCKHX, MMOJIMTHYECKUX U IKOHOMHYCCKHUX YCIIOBHI; 0CO3HABAaTh COOCTBEHHBIC IIEHHOCTH
" UX COOTBCTCTBUC HpI/IHI/IMaeMBIM B X KXU3HU peH_IeHI/DIM; BCCTU AUAJIOT HA OCHOBC paBHOHpaBHLIX
OTHOIIICHHI U B3aUMHOI'0 YBa)KEHUS; BBIICIATH HDABCTBEHHBIN aCIEeKT MOBEACHHS U COOTHOCHTh
IOCTYIKH (CBOU U IPYTUX JIFOJ€H) U COOBITHSI C IPUHATHIMU 3TUYECKUMU HOPMaMHU; B IIpeAeiax
CBOMX BO3MOKHOCTEH MPOTUBOICHCTBOBATH ICHCTBHUSAM U BIUSHHAM, IIPEACTABIISIOIIAM YIPO3Y
YKU3HU, 3JJ0POBBIO M 0€30ITaCHOCTH JINYHOCTHU U OOIIECTRA.

MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHMS YUAIIMMUCS IIPOIPaMMBI [10 XUMUU SIBIISIOTCS:

OTpeNIeATh MPOOJIEMBI, T. €. YCTaHABINBATh HECOOTBETCTBHE MEXKTY JKEIIAeMbIM U
JIEHCTBUTEIIHHBIM;

COCTaBJISATH CIIOXKHBIM IIJIaH TCKCTA,
BJIAJACTh TAKUM BHIOM H3JIOXKCHHUA TCKCTA, KaK IIOBECTBOBAHUC,
o pyKOBOACTBOM YUHUTEIIA ITPOBOAUTE HEIIOCPEACTBCHHOC Ha6J'IIO,Z[eHI/IC;

10T PYKOBOJICTBOM YUYHUTEIISI OPOPMIISITh OTYET, BKIFOYAIOIIHNIA OMIMCAHUE HAOIIOICHUS,
€ro pe3yJbTaTOB, BEIBOJIOB;

UCIIOJIb30BATh TAKOW BUJI MBICJICHHOTO (MCaTbHOT0) MOJICITUPOBAHUS, KaK 3HAKOBOE
MOJIeTMpOBaHKe (Ha MPUMEpe 3HAKOB XUMHUUECKUX HIEMEHTOB, XUMHUECKUX (HOPMYI);
UCIIOJIb30BATh TAKOH BUJI MaTEPUAIBLHOTO (IIPEMETHOTO) MOJICIIMPOBAHUS, KaK
¢duznyeckoe MoieIMpOBaHKE (Ha IPUMEPE MOJIEIUPOBAHUS aTOMOB U MOJIEKYI);

oJjiydyaTb XUMHYICCKYIO HH(bOpMaL[I/IIO H3 pa3JIMYHbIX HCTOYHHUKOB;

OIIPCACIIATH 00BEKT U aCIEeKT aHaIu3a U CHHTC34a,

OonpeaAc/IsATb KOMIIOHCHTBI 00BEKTa B COOTBETCTBUH C aCIIEKTOM aHAJIN3a U CHHTC3a,
OCYICCTBIATL KAYCCTBCHHOC U KOJIMYCCTBCHHOC OIMMCAHNEC KOMIIOHCHTOB O6’beKTa;
ONpeaACiIAATh OTHOIICHU A 00BEKTa C ApyrumMmun O6’L€KTaMI/I;

ONpCACIIAATh CYIICCTBCHHBIC ITPU3HAKH 00BEKTA.

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHMSI YUALTUMUCS IMPOTPaMMbI [0 XUMUU SIBIISIFOTCS:

WCIIOJIH30BATh MPH XaPAKTEPUCTUKE BEIICCTB MOHITHS: «aTOM», «KMOJIEKYIIay,
«XUMHUYECKHUH 3JIEMEHT», «XUMUYECKUM 3HAK, UJIU CUMBOJ», «BEIIECTBOY, KIIPOCTOE
BEIIIECTBO», «CII0KHOE BEIIECTBOY», CBOMCTBA BEMICCTBY, «XUMHUUYCCKUE SIBICHUS,
«(puzndeckue sIBICHU», «KOIPDUITUEHTB», «MHIEKCHI», «OTHOCUTEIbHASI aTOMHAs
Maccay, «OTHOCUTEIIbHAsI MOJIEKYJISIPHAS Maccay, «MaccoBasi I0JI DJIEMEHTa; 3HATh:
MPEAMETHI U3yUEHUS] €CTECTBEHHOHAYUYHBIX AUCIUIUIMH, B TOM YUCIIE XUMUU;
xumuueckne cuMmBoiibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUs U IPOU3HOIICHHUE;

KJ'IaCCI/I(bI/IHI/IpOBaTI) BCIICCTBA 11O COCTAaBY Ha MPOCTHIC U CIIOKHBIC,
pa3inyaTh: TCJIa U BEIICCTBA, XUMHYCCKHI DJIEMEHT B IMPOCTOC BCUICCTBO,

OMHUCHIBATH: (POPMBI CYIIECTBOBAHUS XUMHUUECKUX IEMEHTOB (CBOOOIHbBIE ATOMBI,
IIPOCTHIE BEIIECTBA, CIOXKHBIE BellecTBa); Tabnuunyto hopmy Ilepnoanueckoil cucremsl
XMMHUYECKHX 2JIEMEHTOB; M10JIOKeHHUe eMeHTa B Tabiuue J[. 1. Menneneesa,
UCTIONb3Ys MOHATHS «TIEPUOY, «TPYIIIay, «IJIABHAs MOATPYIIA», «I1000YHas
HOJTPYIay; CBOUCTBA BELIECTB (TBEPABIX, )KUJKUX, Fa3000pa3HbIX);



e OOBSCHATDH CYIIHOCTh XMMUYECKHX SIBICHUH (C TOUKH 3pEHHUS aTOMHO-MOJIEKYJISIPHOTO
yUYEHHsI) ¥ UX IPUHIMITHAIBHOE OTINYUE OT (PU3MUECKUX SBICHUH;

e  XapaKTepu30BaTh: OCHOBHBIEC METO/Ibl U3yUEHHsI €CTECTBEHHBIX TUCIMIIINH
(HabmoieHne, SKCIIEPUMEHT, MOJICIIMPOBAHUE ); BEIIECTBO MO €r0 XUMHUYECKOH (hopmyre
COIVIACHO IUIaHY: Ka4eCTBEHHBIN COCTAB, THII BELIECTBA (IIPOCTOE WIIU CIOXKHOE),
KOJINYECTBEHHBIN COCTAB, OTHOCUTEIIbHAS MOJIEKYJIApHAs Macca, COOTHOILIEHUE MacC
3JIEMEHTOB B BEILIECTBE, MAaCCOBBIE J10JIM HJIEMEHTOB B BELLIECTBE (JUJIs CIIOKHBIX
BELIECTB); POJIb XUMHUHU (TIOJOKUTEIIBHYIO U OTPULIATEIbHYIO) B )KM3HU YEJIOBEKa,
apryMeHTHpOBATh CBOE OTHOILIEHUE K ATOH Ipobdiieme;

e BBIYUCIATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO MAacCy BEILIECTBA U MACCOBYIO JOJIIO
XUMHYECKOT0 JIEMEHTA B COCAMHEHHUSIX;

e IIPOBOJUTH Ha6J'IIO,Z[eHI/IH CBOMCTB BCIICCTB U ﬂBJ'ICHHfI, IMPOUCXOAAIINHNX C BECIICCTBAMMU;

e coOMOaTh MpaBUIa TEXHUKH O€30MaCHOCTH MPH MTPOBEACHUHU HAOIIOICHUNA U
71a00paTOPHBIX OIBITOB.

2. Copaepxanue Kypca XUuMHUH
7 kiacce
Pa3znen 1. «Xumus B ueHTpe ecrectBo3Hanus» (11 4.)

XUMUS — 4acCTh €CTECTBO3HAHUS. B3aMOOTHOIIEHNS YETI0BEKA U OKPYIKAIOILETO MUPA.
[Ipeamer xumun. Gusndeckue Tena u Bemectsa. CBolicTBa BemecTB. [I[puMeHeHne BeniecTB Ha
OCHOBe UX cBoiicTB. HaOnroeHne kak OCHOBHOM METO/1 [TO3HAHUS OKPY’KaIOIIEro MHUpa.
VYcnosus nposenenus HabmoaeHus. ['unoresa. Jxcriepument. BoiBoa. CTpoeHue miaMeHu.
JlaGopatopus u obopyznoBanue. Mozens, MoenupoBanue. OCOOEHHOCTH MOJICJIMPOBAHUS B
reorpadumn, ¢pusuke, Ononorun. Mozgenu B Ononoruu. Myisbxu. Mozaenu B pusuke.
OnextpodopHas MamuHa. I'eorpadpuyeckue mojenu. XUMUYECKUE MOJIEIH: PEIMETHbIE
(Mozenu aToMa, MOJIEKYJI, XMMUYECKUX U MMPOMBIIIJIEHHBIX IPOU3BO/ICTB), 3HAKOBbIE, WIIH
CHUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYJIbI BEILIECTB, YPAaBHEHUS PeaKLUii). XUMHUUECKUI
arieMeHT. XuMHuueckue 3Haku. Mx obo3HaueHue, npousHoueHue. XuMudeckue GopMyJisl
BemecTB. [IpocThie u cinoxHbIe BeniecTBa. MHaeKkcs! u ko3 duimenTsl. KauecTBeHHBIN 1
KOJINYECTBEHHBIN COCTaB BEIIECTBA. Y HUBEPCAIBHBIN XapaKTEp MOJOKEHUN MOJIEKYISIPHO-
KMHEeTn4Yeckol Teopun. [loHsATHSA «aTom», «MoseKynay, «uoH». CTpoeHHE BElIeCTBa.
Kpucramnmaeckoe coctosiHue BemecTa. Kpucrammaeckue pemeTky TBEPAbIX BEIIECTB.
Juddysus. BpoyHoBckoe aBukeHHe. BerecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUSI.
[TonsiTue 00 arperaTHOM COCTOSIHMM BelllecTBa. PU3NMUECKUE U XUMUYECKUE SIBICHHUS.
["a3000pa3Heble, *KUIKKE U TBEp/ble BemecTBa. AMopdHble Beuectsa. CTpoeHue 3eMiu: sapo,
MaHTHs, Kopa. JIutocdhepa. Munepansl v ropHble IOPOJIbl. MarMaTuyeckue 1 0caj 0uHbIe
(HeopraHu4eckue U OpraHMyecKkue, B TOM YUCIIe U TOPIOYKe) MOpo/ibl. XMMHUYECKUI coCcTaB
YKUBOM KJIETKH: HEOpraHudeckue (BoJia 1 MUHEpaIbHbIE COJIM) U oprannyeckue (OenKu, KUphl,
yTJI€BO/bI, BUTAMHHBI) BellecTBa. buonornyeckas posib BojbI B xkUBOH KieTke. DoTocHHTE3.
Xnopodui. bruonornueckoe 3HaueHHue KUPOB, OETKOB, IPUPHBIX Mace, YIJIeBOJAOB U
BUTAaMUHOB ISl )KU3HEIEATENBHOCTH OpraHn3MoB. KauecTBeHHbIE peakuinu. Pacnio3HaBaHue
BEILECTB C TOMOIIBIO KAYECTBEHHBIX peakui. AHaNUTHYEeCKui curail. OnpenenseMoe
BELIECTBO U PEAKTUB HA HETO.

JdemoHcTpaumuu:

1. Komnekuus pa3nuuHbIX IpeaMeToB uiu ¢potorpaduil IpeIMeTOB U3 aTlOMUHUS AJIs
WJUTFOCTPALIMU UJIEH «CBOMCTBA — IIPUMEHEHUE.



2. YdyebHOe 000pymOBaHME, UCTIONb3YEMOE Ha ypokax (U3UKH, OnoIoruu, reorpaguu u
XHMHH.

3. DmektpodopHas MamuHa B gecTBuu. [ 'eorpadudeckue moaenu (raodyc, KapTa).
Buonorudeckune Moenu (MyJIsKA OPraHOB U CHCTEM OPTaHOB PACTCHHIA, )KUBOTHBIX U
yenoBeka). uzndyeckne 1 XUMUIECKUE MOJICTH aTOMOB, MOJIEKYJT BEIIECTB U
KPUCTALTMYECKHUX PEIIETOK.

4. OObeMHEBIE U MapoCTCPKHEBBIC MOACTIN BOABI, YITICKHUCIOI'O U CEPHUCTOI'O Ira3oB,
MCTaHa.

5. OOpa3usl TBEP/IBIX BEIIECTB KPUCTALTUYECKOTO CTPOCHHS. MOen KpUCTAIITUYECKUX
pEIIETOK.

6. Bopa B Tpex arperaTHbIX COCTOSHUAX. KONIEKIHS KPUCTAIUINYECKUX B aMOP(PHBIX
BEUICCTB U U3JIEINI U3 HUX.

7. Komekius MUHEpanoB (Ja3ypHT, KOPYH]I, XaJIbKOIUPHUT, (PIIFOOPUT, TAIUT).

8. Komnekmus ropHBIX TOpo.1 (TPaHUT, pa3IHIHbIC (DOPMBI KAIBIIUTa — MEJ, Mpamop,
W3BECTHSIK).

9. Komnekius roprounx UCKomaeMbIX (HeTh, KAMEHHBIN YTOJb, CIAHIIBI, TOP]).
JleMOHCTpPalMOHHbIE IKCTIEPUMEHTHI

1. Hay4noe HaOmroieHHE U €0 onucaHue. V3ydeHne cTpoeHus TUIaMeHHU.

2. CnupTroBas SKCTpaKIMs XJIOpO(UIUIA U3 3€JIEHBIX JTUCTHEB PACTCHUH.

3. «llepenuBanue» yraeKkHUcIoOro ra3a B CTakaH Ha YPaBHOBEIICHHBIX BECax.

4. KauecTBeHHas peakius Ha KUCIOPO/I.

5. KauecTBeHHas peakiys Ha yIIEKUCIbIN Ta3.
JlabopaTopHbie padoThbI:
PacnpocTpanenue 3amnaxa 0/1eK0JIOHA, JyXOB MJIH JI€30/10paHTa Kak nporuece Audpdysuu.
Habmonenne 6poyHOBCKOTO IBUYKEHUS YACTUYEK YEPHOU TYILIHU MO MUKPOCKOIIOM.
Jud¢ys3us nepManranara Kajaus B )KeJaTHHE.
OO6Hapy:xeHue 3(hUpHBIX Maces B alleIbCHHOBON KOPOUKE.
N3yueHne rpaHuTa C MIOMOIIBIO YBETUYUTEIBHOTO CTEKIIA.
Omnpenenenue coiepkanus BOAbl B PACTEHUU.
OO6HapyxeHue Maciia B CeMeHax MOJICOJIHEYHHKA U IPELIKOro opexa.

OOHapyxeHue Kpaxmaja B MIIEHUYHOH MyKe.

© o N o gk~ w Dd -

B3aumoneiicTBre ackopOMHOBOM KHUCIIOTHI € HOJI0M (oripenenenue Buramuta C B
Pa3IMYHbIX COKaX).

10. IIponyBaHMe BBIIBIXaEMOTO BO3/IyXa Yepe3 U3BECTKOBYIO BOJLY.
11. O6HapyxeHue U3BECTKOBOM BOJIbI CPEIU Pa3IMYHBIX BEILIECTB.
IIpakTHyeckue padoTsbi:

1. 3nakxomcTBO ¢ 1abopaTopHbIM 000pyAoBaHueM. [IpaBuia TeXHUKN O€30MaCHOCTH.



2. HaGnronenwue 3a ropsiieii cBe4on. Y CTPOMCTBO U padOTa CIUPTOBKH.
Pa3znen 2. Marematuka B xumnu (9 4)

OTtHocuTenbHAst aTOMHAas Macca ayieMeHTa. MosnekynspHas Macca. OnpezaeneHue
OTHOCHTEJILHOM aTOMHOM MacChl XMMHYECKHUX 3JieMeHTOB 110 Tabaune /1. M. Menneneena.
HaxoxeHne oTHOCUTENbHOM MOJIEKYIIpHON Macchl 0 (hopMyIie BEelecTBa Kak CyMMbI
OTHOCHUTEJIbHBIX aTOMHBIX MacC, COCTaBJISIOMIUX BEUIECTBO XUMHUECKUX 3J1eMeHTOB. [loHsTHE O
MacCOBOH J0JI€ XUMUYECKOT0 3JIeMeHTa (W) B CJI0KHOM BEILIECTBE U €€ pacueT 1o popmyse
BerecTBa. Haxoxaenue opMyIibl BEIIecTBa M0 3HAYCHUSIM MACCOBBIX JI0JIeH 00pa3yroIuX ero
3JIEMEHTOB (7151 IByX4acoBOro u3ydeHus kypca).Uucrtele BemectBa. Cmecu. ['ereporennsie u
TOMOTEHHEIE cMecH. ['a3000pa3Hbie (BO3MyX, MPUPOAHBIN T'a3), Kuakue (HeTh), TBEPAbIE CMeCH
(ropHBI€ OPOABI, KyJTUHAPHBIE CMECHU U CUHTETHUYECKHE MooIue cpeacTBa).OnpeaeneHue
o0BemMHoOI o Ta3a (¢) B cMecu. CoctaB atMocepHOTo BO3ayXa U MPUPOIHOTO raza. Pacuer
o0beMa 10y raza B CMecH 1o ero o0bemy u HaooopoTt. [Tonsarue o ITJIK. MaccoBas goms
BemectBa (W) B pactBope. Konnenrpauus. PactBoputesns u pacTBopeHHOE BemiecTBo. Pacuer
Macchl PAaCTBOPEHHOI'O BEIIECTBA [10 MacCe PacTBOpa U MacCOBOM J10JI€ paCTBOPEHHOTO
BemiecTBa. [loHsATHE O YMCTOM BelecTBe U mpuMecH. MaccoBasi 1oJist ipumecu (W) B oOpasiie
ucxoaHoro BemiectBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO BElIeCTBa M0 Macce
BEIIIECTBA, COJACPIKAIIETO OMPEICTICHHYI0 MACCOBYIO JIOJIIO MPUMECEH.

JdemMoHcTpaumMu:

Konnekuus pa3nuyHbIX BUJIOB MpamMopa U U3JI€JIUi U3 HETO.
CmMech peyHOro U CaXxapHOro MecKa U UX pa3esieHHeE.
Komnexnust HeTH 1 HEPTETPOAYKTOB.

Komnexiust ObITOBBIX CMeECEH.

Juarpamma coctaBa aTMOC(hEpPHOT0 BO3IyXa.

I[I/Ial"paMMa cocCTaBa IMpHUupoOaAHOIO rasa.

N o a bk~ w Do

Komnexnnsa «MuHepasbl 1 TOPHBIE TOPOIBD.
IIpakTyeckue padoTnl

1. HpI/IFOTOBHeHI/Ie pacTBOpa € 3aJJaHHON MacCOBOM HOJIEH PacTBOPCHHOTO BEHICCTBA.

Pa3nen 3. SiBnenus, npoucxoasimmue ¢ Bemecrsamu (114)

CrniocoOslI pa3aenenus cMeceil 1 ouncTka BeecTB. Hekoropele npocreiiniye crnocoOsl
paszeneHus CMeCce: MPOCEUBaHUE, PA3ACIICHUE CMECEH MOPOILKOB JKEIIe3a U CEpHI,
OTCTauMBaHUE, IeKaHTallKs, HEHTpU(YrupoBaHUE, pa3/IeIeHUE C TOMOUIBIO AETUTEIbHOM
BOPOHKH, (uibTpoBanue. unbTpoBaHue B 1a00paToOpHH, OBITY M Ha Mpou3BozcTBe. [IoHsATHE O
dunwsTpate. Ancopouus. [Touarue 06 ancopOunu u agcopOeHTax. AKTUBHPOBAHHBIN yroJib Kak
BakHEHIUi agcopOeHT. YcTpoicTBo nmpoTtuBoraza. CrocoObl OYUCTKH BOABI. JIUCTHILISIIHS
(meperoHka) Kak MpoLecc BbIIEICHUS BEIIECTBA U3 XKHUAKON cMecH. JlucTuiuinpoBaHHast BoJa U
oOmnactu ee npuMeHeHus. Kpucrannmsanus wim BeinapuBanue. Kpucrannuzamnus u
BbIMIapMBaHUE B 1a00OpaTOpUU (KpUCTAIIN3ATOPHI U (papdhopoBbie YAIIKK JJIsl BBITAPUBAHUS) U
npupoze. [leperonka nedru. Heprenponykrsl. @pakiinoHHas MeperoHKa >KUAKOro Bo3ayxa.
XHUMHUYECKUE PEAKIINN KaK IIPOLECC MPEBPALICHUS OJTHUX BEIIECTB B Ipyrue. Y CIOBHs
NPOTEKaHUS U MPEKPALICHUs] XUMUYECKUX peakinid. CONnpHUKOCHOBEHUE (KOHTAKT) BEIECTB,
HarpeBanue. Karanuzarop. UuruOurtop. Ynpasnenue peakiusmu ropenus. [Ipusnaku



XUMHUYCCKHUX peaKHHﬁZ N3MCHCHHC 1IBCTA, 06pa303aHHe ocCaJiKka, paCTBOPCHUC IMOJIYYCHHOI'O
ocCaaKa, BBIACJICHUE Ia3a, IosABJICHUE 3allaXa, BBIACICHUC NI ITOTJIOICHUE TCIIJIOTHI.

JemMoHCTpauMu
1. @unptp HlorTa. Boponka broxuepa. YcraHoBka /i GUIBTPOBAHUS 110/ BAKYYMOM.
2. PecnupaTopHble MACKU M MapJieBbIE MOBS3KH.
3. IlporuBoras u ero yCTpoMcCTBO.

4.

Konnexuus «Hed1b 1 HedTenpoyKTh».

I[eMOHCTpaIIHOHHLIe IKCIICPUMEHTHBI

1.

2
3.
4

o

10.

11.
12.
13.

Pazngenenue cmecu IOopouIKa CCPhbl M KCIIC3HBIX OIMUJIOK.
Pa3,I[CJ'IeHI/Ie CMCCH ITOpOIIKa CEPhI U IICCKA.
Pa3,I[CJ'IeHI/Ie CMCECH BOJbI U PAaCTUTCIIBHOI'O MacCJjia C IIOMOIIbIO ,Z[CJIHTCJIBHOI;'I BOPOHKH.

[TosyueHue AMCTUIUIMPOBAHHOM BOJIbI C TOMOUIBIO JIAOOPATOPHON YCTAaHOBKH IS
IIEPETOHKH JKUJKOCTEH.

Paznenenue cmecu nepMaHraHaTa u IMXpomara Kajlusi Clloco00OM KpUCTaIITH3aLHH.
B3anmonencTBre kKene3HbIX ONMIIOK U MOPOIKA CEPhI IIPU HATPEBAHUH.

[Tony4yeHne yriekucioro ra3a B3auMoCCTBUEM MpaMopa ¢ KUCIOTON U 00OHapyKEeHHE
€ro ¢ IOMOILBI0 U3BECTKOBOM BOJIBI.

Karanurudeckoe pa3ioxeHue MepoKCuia BoAopoia (KaTaau3aTrop — IMOKCHI MapraHiia
(V).
OOHapy)XeHHE pacTBOPA MICIOYH C TIOMOIIBI0 HHIUKATOPA.

B3aumoneiicTBue pacTBopa epMaHraHaTa Kajus U pacTBOpa JUXpoMaTa Kajus C
pacTBOpOM Cyiab(pUTa HATPUS.

B3aumoneiicTBue pacTBOpa nepMaHraHarta Kajausi ¢ aCKOpOMHOBOW KHUCIOTOH.
B3aumoseiicTBue Xjaopuaa xenesa ¢ KeJlITON KpOBSIHOHM COIbI0 U TUAPOKCUIOM HATPHUS.

B3aumoneiictBue rugpokcua xenesa (I11I) ¢ pactBopom cossiHONM KHCTOTBHI.

JlabopaTopHble padoThbI:

1.
2.

AncopOuus KyKypy3HbIMU NTAJIOYKAMH ITApOB MaXy4uX BEIECTB.

I/I3y‘{eHI/IC YCTpOﬁCTBa 3aKHUT'AJIKU U ITIJIaMCHHU.

IIpakT4eckue padboTsI:

1.
2.
3.

BripammBanue KpucTauioB COMH (IOMAITHUI YKCIIEPUMEHT).
OuncTKa MOBAPEHHOM COJIH.

HBy‘IeHI/IC mponecca KOppo3uu KeEJIe3a.

Pasznea 4. Pacckasbl mo xumum (3 4)

Briaromuecst pycckue yuyeHble-XUMHUKU. McTopus XuMHUYecKuX BellecTB (OTKpPBITHE,
NOJIyuYEHUE U 3HaueHue). M3yueHrne XuMu4ecKuX peakiuii.



3. TemaTnyeckoe NJIAHUPOBAHHE

KosmnyecTBO 4acoB 10 MJIAHUPOBAHUIO
Ne KoauuecTBo
Ha3Banue Tembl
4acoB poku KOHTPOJIbHbIE JadopaTopHble
y padoThI padoThI U T.1.
XuMusl B LEHTPE
1 €CTECTBO3HAHUA 11 11 . )
MaremaTtnka B XUMHA
2 9 9 1 1
SIBnenus, npoucxoasiue
3 C BelleCTBAMU 11 11 1 3
Pacckasbl mo xuMuu
4 3 3 - -
Bcero 34 34 2 6




