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IHosicuuTeabHAA 3aNMCKA

Hacrosmas nporpamma paspaboTana Ha ocHoBe [IpuMepHBIX HporpamMm OCHOBHOTO
obmiero oOpa3oBaHusi MO XUMHM (0a30BbIi YpOBEHb), COOTBETCTBYIOIIUX (erepatbHOMY
KOMITOHEHTY TOCYJapCTBEHHOTO CTaHaapTa oOmero oOpa3oBaHus (0a30BbI  ypOBEHB).
Hcnonb30BaHa aBTOpCKasi MporpaMMa CpeiHero o0Iero oopa3oBaHus MO0 XUMUH JUIsE 6a30BOTO
nzydenus xumuu B XI kinacce o yueonuky ['.E. Pymzutuca, ®.I'. denpnamana.

[Tporpamma paccuntana Ha 68 yacos.

N3ydyenne xumMuu B CTapIiel IMIKojie Ha 0a30BOM YpPOBHE HAIPABICHO HA JIOCTHIKEHHE
CIEAYIOLIMX LeJIei:

® OCBOEHHE 3HAHWI O XMMHYECKON COCTaBIISIIOIICH €CTECTBEHHOHAYUYHOW KapTUHBI MUPA,
BAKHENIIMX XUMUYECKUX MTOHATUM, 3aKOHAX U TEOPUSX;

e oOBJIaJlecHHe YMEHUSIMH TPUMEHATh T[IOJYYCHHbIE 3HAHUA [  OOBACHEHUs
pa3zHOOOpPa3HBIX XMMHYECKUX SIBICHUH U CBONCTB BELIECTB, OLICHKU POJIM XHUMHH B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUI U MOJyYEHUN HOBBIX MaTEPHUAJIOB;

® pa3BHUTHe [103HABATEJIbHBIX UHTEPECOB U MHTEIUIEKTYalbHBIX CIIOCOOHOCTEN B IpOIecce
CaMOCTOSITENIbHOTO MPUOOPETEHUsI XUMUYECKUX 3HAHUI C HCIIOJIb30BAHUEM Pa3IUYHbBIX
MCTOYHHUKOB HH(OPMALIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCNHTAHHe YOEXKICHHOCTH B IO3UTUBHOM pOJIU XUMHUH B KM3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOIMMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U K
OKpYKaroIleH cpee;

®¢ MNpUMeHEeHHe NOJYyYeHHBIX 3HAHHMI W yYMeHHiIl /a1 O0e30MacHOr0 HCIOJIb30BAHUS
BEIIECTB U MAaTepHaOB B OBITY, CEIIbCKOM XO34WCTBE M HAa MPOU3BOJCTBE, PEILCHUs
NPaKTUYECKUX 3a/1a4 B MOBCEIHEBHOW JKU3HH, MPEAYNPEKIACHUS SBICHUH, HAHOCSIINX
BpEJI 3I0pPOBBIO YEIIOBEKA U OKPYKAIOIIEH cpeie.

JlanHasi mporpamma IpexycMaTpuBaeT (GOPMHUPOBAHHE Y YYaUIMXCs OOIIey4eOHBIX
YMEHHH U HABBIKOB, YHUBEPCAJIbHBIX CIOCOOOB AESATEILHOCTH U KIIIOYEBBIX KOMIIETEHIui. B
ATOM HalpaBJICHUH 3aJa4aMM ISl y4eOHOTO MpeIMeTa «XUMHUsI» B CTapIel MIKoje Ha 6a30BOM
YPOBHE SBISAIOTCA: YMEHHE CAMOCTOSTEIbHO M MOTHBHUPOBAHHO OPTraHU30BHIBATH CBOIO
MIO3HABATENBHYIO JIEATEIBLHOCTh (OT MOCTAHOBKH LIENH 10 TOJTYYECHHS M OICHKH pe3yJbTara);
OTpe/IeNIeHuEe CYIIHOCTHBIX XapaKTepUCTHUK HM3y4aeMoro OOBEKTa; YMEHHE pPa3BEpPHYTO
00OCHOBBIBaTh CYKICHUS, N1aBaTh OINPENEICHUsS, NMPHUBOJUTH JOKA3aTEeNLCTBA; OIICHWBAHUE U
KOPPEKTHPOBKAa CBOEro IOBEJIEHHUs B OKpPY)KAIOLIeH cpene; BBIMOJIHEHHE B IMPAKTHYECKOU
NEeSITeTPHOCTH W B TIOBCEJHEBHOW JKM3HM OKOJIIOTUYECKHUX TpPEOOBAHMIA; HCIIOIB30BaHHE
MYJIbTUMEAMUHBIX PECYpcOB M KOMIBIOTEPHBIX TEXHOJOTHH [uis 00paboTKH, Nepenayd,
cucreMaTrm3anud  WHQOpMAIMKM, co3laHue 0a3  JaHHBIX, TPE3CHTAlMd  Pe3yJbTaToB
MO3HABATEJBHOM U MPAKTUYECKOM NesITeTbHOCTH.

B ocHOBYy mporpamMMmbl TOJOXEH NPUHIMII pa3BUBaromero ooOydenus. lIporpamma
ONMpaeTcss Ha MaTepuas, M3y4eHHBIH B 8-9 Kiaccax, MOATOMY HEKOTOpbIE TEMBbI Kypca
paccMaTpuBalOTCSl TOBTOPHO, HO YK€ Ha 0ojiee BBICOKOM TEOPETHYECKOM YpoBHE. Takoid
NOJXO/ TO3BOJISIET YIayOsATh M Pa3BUBATh MOHATHE O BELIECTBE M XMMHUYECKOM IIpoIlecce,
3aKpeIUIATh TMPONJACHHBIH MaTepual B AKTUBHOM MaMATH YYalIMXCs, a TaKXKe COXPaHSTh
IPEEMCTBEHHOCTH B Mpoliecce 00ydeHusl.

Benymas ponb B pacKkpeITHM COJEpKaHMS Kypca XumuM 11 Kiacca npHHAIIEKUT
AIIEKTPOHHON TEOpUH, MEPUOJUYECKOMY 3aKOHY M CHCTEME XUMHUECKUX OHIIEMEHTOB Kak
HauboJsee 00IUM HayYHbIM OCHOBAM XMMHH.

B nmaHHOM Kypce CHCTeMaTHU3HUPYIOTCS, 0000IIatOTCs M YIIIyOJNSIOTCS 3HAHHUS O paHee
M3YYEHHBIX TEOPHSIX M 3aKOHAX XMMUYECKOH HayKH, XUMHYECKHX TPOIIECCax M MPOU3BOJICTBAX.

[Iporpamma o0ecriedyrBaeT CO3HATENIBHOE YCBOGHHME  yYallUMHCA  BaKHEHIIHMX
XUMHYECKHX 3aKOHOB, TEOpUH W TOHATHH; (HOPMHUPYET NPEACTABICHHE O POJH XHUMHU B
Pa3sBUTHU Pa3HOOOpaA3HBIX OTpacieil MPOM3BOJCTBA; 3HAKOMHT C BEILECTBAMHU, OKPYKAIOLIUMHU
yenoBeka. [Ipu 3TOM OCHOBHOE BHHMaHHE VIENSETCS CYIIHOCTH XHMHYECKHX PEaKIuid U
METO/IaM UX OCYILECTBIICHHS, & TAKXKE CIIOCO0aM 3alUThI OKPYKAOLIEH Cpe/Ibl.



IIporpamma cocTaBlleHa C y4e€TOM BEAyLIEH pOJM XUMHUYECKOTO OKCIEPUMEHTA.
[IpenycmarpuBaroTcs BCE BHJBI LIKOJBHOTO XHMHYECKOIO JKCIEPUMEHTa — JEMOHCTPALNH,
71abopaTOpHbIE OMBITHI U MpakTHYecKhe paboThl. Pabouas mporpamMma mo XUMHH pealn3yercs
yepe3 (OPMHUPOBAHME Yy Y4YalIMXCSl OOIIEy4yeOHbIX YMEHMH M HaBBIKOB, YHUBEpPCAIbHbIX
CIIOCOOOB JIEATEIIBHOCTH M KJIIOYEBBIX KOMIIETEHLHMH 3a CYET MCIIOJIb30BaHMSI TEXHOJOTUMN
KOJIJIEKTUBHOTO OOY4€HUSI, OMIOPHBIX KOHCIIEKTOB, AMJAKTUUYECKUX MATepUalioB, U MPUMEHEHUS
TEXHOJIOTUH IPpah)uIecKOro MpeicTaBieHust HHQOpMAIMU TPU CTPYKTYPUPOBAHUM 3HAHUM.

B nenom kypc mo3BoJIi€T pa3BUTh NMPEACTABICHMS YYallMXCsl O IO3HABAEMOCTH MHDA,
€IMHCTBE JKMBOH W HEXHUBOH HpPUPOABI, CHOPMHPOBATH 3HAHMSA O BAXHEWIIMX acCIEKTax
COBPEMEHHOM €CTeCTBEHHOHAY4YHOM KapTUHBI MUpa, YMEHUs, BOCTPEOOBAaHHbBIE B I1OBCEIHEBHON
JKU3HM W II03BOJIAIOIIME OPUEHTHUPOBATHCA B OKPYKAIOIIEM MHUpPE, BOCIUTATh YEJIOBEKa,
OCO3HAIOILEr0o ce0s YaCThbIO MPUPOIBL.

Peanuzanus naHHON mporpamMmbl B Ipolecce 0Oy4eHHs MO3BOJUT YYalUMCS YCBOUTH
KIIIOUEBbIE XUMHUYECKHE KOMIIETEHIMU U MOHATH POJIb XUMHUU CPEIU APYTHUX HAyK O IPHUPOIE,
3HA4YCHUE €€ JUUI YEeJIOBEYECTBA.

IIporpamma npejuiaraercs [y padboTsl o yueOHukaMm xumuu aBropoB I'.E. Pyasuruca u
O.I'. denpamana, npomenmum skcneptusy PAH u PAO u Boweamum B DenepasbHbII
nepeyeHb y4eOHUKOB, PEKOMEH/JI0BaHHbIX MUHHCTEpCTBOM 0O0pa3oBaHUs M Hayku PO k
MCIIOJIb30BAaHUIO B 00pa30BaTeNIbHOI Mpoliecce B 0011e00pa30oBaTeIbHbIX YUPEKICHUSIX.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA

1. O6mas xapakTepucTHKA y4eOHOIr0 NMpeMeTa, ero MecTo B cucTeMe HayK.

IIpenmer «XuMus» BXOJUT B 00pa3oBaTelibHy0 001acTh «EcTecTBO3HAHME.

[[IkonpHBIA Kypc XMMHMH - OJMH U3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO - HAayYHOTO
oOpazoBanus. OH BHOCHT CYUIECTBEHHBIH BKJIaJ B peLICHHE 3a7ady o0Iero oobpa3oBaHus,
obecrieunBasi GOPMHUPOBAHNE Y yUAIIUXCS €CTECTBEHHO - HAYYHOH KapTUHBI MHUPA, Pa3BUTHE UX
UHTEJUIEKTYaJbHbIX, TBOPYECKUX CHOCOOHOCTEH, MPHUBUTUE IEHHOCTHBIX OpHEHTAIUH,
MOJTOTOBKY K JKU3HHU B YCIIOBHUSIX COBPEMEHHOTO 001IecTBa. PyKOBOICTBYSCH OOIIMMU IETSIMH U
3aJjayaMHM ILIKOJIbI, U3y4eHHE XMMHUU BHOCHUT CBOM BKJaJl B 00OTalleHne 3HaHUH yJaluxcs, B UX
YMCTBEHHOE pa3BUTHE, B TMOJUTEXHUYECKYIO MOJITOTOBKY K TPYyIy, BbIPAOOTKY MHU3HEHHBIX
no3uuuil. X¥Mus HE TOJBKO IO3HAET 3aKOHBI IMPHUPOABI U TEM CaMbIM, HapsAly ¢ APYTUMHU
HayKamH, oObsicHseT mup. OHa BOOpY)KaeT 4elloBeKa 3HAHUSMH JJI €ro MPOU3BOACTBEHHON
NeSITebHOCTH, MO3BOJISIET B MPOMBIIIUIEHHBIX MACHITa0aX OCYILECTBIATE XUMUYECKHE MTPOLIECCHI
B LEIAX IIOJIY4EHUS HYKHBIX BEIIECTB M MaTepuanoB. be3 packpelTus 3TOH BTOPOH,
JIeCTBEHHON CTOPOHBI XMMUHU, HE MOTYT OBbITh MPABUIILHO BOCHPUHATHI OCHOBBI COBPEMEHHOU
HayKH. YSCHEHUE pOJIM XMMHUH KaK OJHOW M3 MPOU3BOJUTENBHBIX CHJI OOIIECTBA, KaK BaXKHOIO
(akTOpa Hay4HO — TEXHMYECKOIO NMPOrpecca BHOCUT 3HAUUTENIbHBIA BKJIAJ B SKOHOMHUYECKYIO U
MOJIMTEXHUYECKYIO MOJATOTOBKY YHaILUXCS.

2. OcHoOBHBIE 0CO0EHHOCTH padoueii MpPOrpaMmel.
Pabouas mporpamma paccumTaHa Ha 68 yueOHBIX YacOB B COOTBETCTBMU C KaJIEHAAPHBIM
0a3MCHBIM Y4eOHBIM TUIaHOM, MpeaycMaTpuBaronM 34 yueoubix Henenu B 2016/2017 yuebHOM
rony ans 11 knacca:
¢ JIIs WTOrOBOTO TOBTOPEHUS W YCIEIIHOW TOATOTOBKH K OJK3aMEHy II0 XHMHH,
OpraHu3yeTcsi IOBTOPEHHE BCEX TEM, U3YUEHHBIX Ha CTaplIei CTYNEeHH.

¢ TlpumeHeHHE JEKIIMOHHO-CEMHUHAPCKOTO METOJIa W MOIYJIHHOTO OOYUYEHHS TO3BOJISIFOT
YUUTENIO U3JI0KUTHh y4eOHBIH MaTepuas U BBICBOOOJIUTH TEM CaMbIM BpeMs i Oojiee
3¢ (GEeKTUBHOTO TMOBTOPEHUS BOIPOCOB TEOPUU W PEIICHHs 3a7ad Ha IOCIEIYIOIINX
ypoKax B IIpelenax OTBEIEHHOro ydeOHOro BpeMeHH. Takas (opma opraHuzanuu
3aHATHA TIO3BOJSIET YCHIIMTh TPAKTHYECKYI0 W TPUKIAJAHYIO HAIpPaBICHHOCTh
IpernoJiaBaHusl, aKTUBHEE MPUOOIIATh YyYalMxcsi K paboTe ¢ y4eOHMKOM M APYTUMH



y4eOHBIMH TOCOOMSIMH, 00ECTIeYrB B pe3yibTare 0ojiee BHICOKUN YPOBEHb MOATOTOBKU
IIKOJIFHUKOB 110 XUMUHU

3. Heau u 3a1a4u yueOHOT0 Kypca.
N3yuenue xumMuu B cTapiieid mkosie Ha 0a30BOM YpPOBHE HAINPABIICHO Ha JIOCTUXKEHUE
CIEAYIOUIUX LETIeH:
OCBOCHHE 3HAHMH O XUMHUYECKOM COCTAaBIAIOLIEH €CTECTBEHHO-HAyYHOW KApTUHBI MUDa,
BAKHEUIINX XUMHUYECKUX MMOHATUAX, 3aKOHAX U TEOPUSX;
OBJIaJleHHe YMEHUSIMH TPUMEHSTHh IOTYYCHHBIE 3HAHUS I OOBSCHEHUS pPa3sHOOOpa3HBIX
XUMUYECKHUX SIBICHUH U CBOMCTB BEIIECTB, OLEHKU POJIM XMMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI U MOJTy4YE€HUH HOBBIX MAaTE€pPUAJIOB;
pa3BHMTHE T[103HABATEIbHBIX HHTEPECOB M UHTEIUIEKTYaJbHBIX CIOCOOHOCTEHl B mpoiiecce
CaMOCTOSITEIILHOTO TPUOOPETEHUS XWMUYECKUX 3HAHWA C WCIOJIB30BAHUEM PA3IMYHBIX
MCTOYHUKOB MH(POPMAIIH, B TOM YUCIIE KOMIIBIOTEPHBIX;
BOCNUTAHUE YOCKICHHOCTH B MO3UTHUBHOW POJIM XMMHH B JKH3HH COBPEMEHHOI'O OOIIECTBA,
HEOOXOJUMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIICHHUS K CBOEMY 3[I0POBBIO M OKpYKarollei
cpene;
NpUMeHeHHe MOJYYeHHbIX 3HAHWH M YMeHHMH 1 0e30MacHOro MCHOJB30BaHUs BEIIECTB U
MaTepHaJIOB B OBITY, CEILCKOM XO3SIMCTBE U HAa MPOU3BOJICTBE, PEUICHUS MPAKTUYCCKUX 3a1a4 B
MOBCEHEBHOM KU3HU, MPEAYNPEKACHUS SBICHUN, HAHOCSALIMX BpEA 3J0POBBI0 YEIOBEKa U
OKpY>Karollel cpere.

4. ba3oBble TPeOGOBaHNS K NPENOJaABAHNI0 YUeOHOT0 Kypca, K GopMHPOBAHUIO
OYVYH.

PaGouass mporpamma mpenycMaTpuBaeT (OpPMUPOBAHHME Y Ydaluxcs oOHIey4eOHBIX
YMEHUW W HABBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB JEATEIBHOCTH M KJIIOYEBHIX KOMIMETeHIMH. B
9TOM HANpaBIEHUU npuopumemamuy s yaeOHOro mpenMera «XUMHUsS» B CTaplIel HIKOJe Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

-YMEHHE CAMOCTOSITEIbHO M MOTHBUPOBAaHHO OPIraHU30BbIBATh CBOK I103HABATEIbHYIO
JIeATETbHOCTH (OT MMOCTAHOBKH IEJIH /10 TTOJIYYCHHS U OLICHKHU Pe3yJbTara);

-MCTIOJIb30BAHUE DJIEMEHTOB IPHYMHHO-CIEJACTBEHHOTO U  CTPYKTYpPHO-(DYHKIIMOHAIBHOTO
aHaJn3a;

-OMpeJIelICHHE CYIIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 00beKTa;

-YyMEHHE DPa3BepHYTO OOOCHOBBIBATH  CYXKIEHHUS, JlaBaTh OMNpPENETCHUs, TMPUBOJUTH
JIOKa3aTelIbCTBA;

-OLICHUBAHUE W KOPPEKTUPOBKA CBOETO IOBEICHUS B OKPYXKAIOIIECH Cpele, BBINOJHEHUE B
MPAKTUYECKON JAEITeTbHOCTH U B MIOBCEIHEBHOM KU3HU IKOJIOTUYECKUX TPeOOBaHUIA;
-HCTIOJIb30BaHUE MYJIbTUMEIUMHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTHH i1 00paOOTKH,
nepegavyM, cucreMaTu3anuu uH(opManuu, co3maHus 0a3 JaHHBIX, MPE3CHTAllUU PE3yIbTaTOB
MO3HABATEJIbHON U MPAKTUYECKON AEATEIbHOCTH.

5. Mertoanuyeckne peKOMEHIAHMHN U TEXHOJOTHYeCKHe MOAX0AbI .

B xonme mpenojaBaHus XMMHMM B CTaplled IIKOJIE B LENIAX peaJu3alud JMYHOCTHO-
OpUEHTUPOBAHHOTO TMOAXOAa B OOYyYEHUHM Y4YalllUXCS UIKOJIBI-MHTEpPHATa HCIOJIb3YIOTCS
cieayiomme o0pa3oBaTelbHbIE TEXHOJOTHM: 370pOoBbecOeperaromue, MOIyIbHO-0JI0YHEbIe,
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIE, TECTOBBIE, YpPOBHEBOH nuddepeHnranny, rpynmnoBoi
NeSITeIbHOCTH, OPTaHU3aIMH CAaMOCTOSATEILHOW PabOTHhI, HCCIeI0BATEIbCKHE.

Jlis  nocTHXKEeHHs MOCTaBICHHBIX 00pa30BaTeIbHBIX, BOCIUTATEIbHBIX M Pa3BUBAIOIINX
1eNiel NCIOJIBb3YIOTCS MeTOAbl 00YUEHUSI: Cl08eCHble, HALNIAOHbIE, NPAKMuUYecKue, NOUCKogble,
uccneoogamenvckue; penpooyKmueHble.



A Taxke UCTOJB3YIOTCS pa3indHble (GOpMbI 00YUeHHS . JIEKIUs, CEMUHAP-TIPAKTUKYM,
UKT-npe3eHTarusi, XUMUYECKUH AUKTAHT, Pa3jIMYHBIC BUIbI CAMOCTOSTEIBHBIX pPaboOT, TECT,
3auer.

B 6:104HO-MOIyTbHOM TEXHOJIOTUU MPUOPUTETHBIMU SABJISIOTCS (DOPMBI:

Ypok — nexyus. B TeueHue ByX 4acoB M3JIAraercsi BECh TEOPETUUYECKUN MaTepuall
TeMbl. Ha ocHOBe (poHTanbHON Oecenbl ¢ KJIaccoM, MPUBJICUEHUE y4AIIUXCS K OOBSICHEHUIO
YUUTENb BBUIICHAET, KaK YCBaWBAIOTCA BOMPOCH Teopuu. JlocTikeHuro 6onee 3¢p(HEeKTUBHOTO
KOHEYHOT'0 pe3yJibTaTa CllocOOCTBYIOT, 3JIEMEHTHI IEPBUYHOTO KOHTPOJIS (HapuMep, OTBETHI Ha
BOIIPOCHI, TUKTAHThI, TECTHI U T.11.) Ha 3TuX e ypokax paccMaTpuBarOTCs Clydyau IIPUMEHEHUs
BOIIPOCOB TEOPHUH K BBIMOJIHEHUIO HECIOXKHBIX 3anaHuil. OOpasubl pelieHui MOKa3bIBaeT
yuuTelnb WIM Haubosiee MOATOTOBIEHHBIM YUYMTENEM Yy4aluiics. Ydaugecss HOpU 3TOM
KOHCHEKTUPYIOT JIEKIIHIO.

Ypox - npaxmuxym. OCHOBHas 3ajladya YpOKOB IPAKTHUECKHUX 3aHATHI 3aKiIr04aercs B
3aKpeIJICHUH U YIiyOJeHUM TEOPEeTHUUYECKOTo MaTepuana M3JI0KEHHOro Ha jekuuu. Ha ocHoBe
OIpOCa Y4aluXcsl U IOBTOPEHUSI BOIIPOCOB TEOPUM HA HECKOJIBKUX YPOKAX YUUTENb 100UBaeTCs
TOT0, 4TOOBI BCE ydYalllMecs YCBOWJIM OCHOBHBIE BOINPOCHI TEOPUH HA YPOBHE IPOrPaMMHBIX
TpeboBaHuil. 37ech K€ ocymiecTBIseTcs AuddepeHIupoBaHHas padoTa C y4eToM HWHTepeca
KOKIOrO0 YYEHHKA, BbIpa0AThIBAIOTCSA YMEHUS W HAaBBIKM COCTaBJICHHUS OCHOBHBIX THIIOB
XUMHYECKHX YPaBHEHUH M pEIICHUsS THUIOBBIX XMMHUYECKHX 3amad. OOCyKHaloTcs HECKOIBKO
MaTeMaTUYECKUX BapUAHTOB PEIICHUS OMOPHBIX (KJIFOUEBBIX) 3a7a4, UX 0(hOpMIICHHE.

Wcnone3ys  aupakTuueckuid  MaTepual M Jpyrue  1ocoOusi,  IpOBOAUTCSA
camocmosmenvHas paboma obyyarowe20 Xxapakmepa C TOCIEIYIOIIUM 00CYXISHHUEM
pe3yJIbTaTOB Ha 3TOM K€ YPOKE, BEJIETCS HCIIPABICHUE OIIMOOK.

Ypox — 3auem. Ilpu mpoBeneHun 3ayeTa, BOIMPOCHl TEOPUHU K 3a4eTy U MPAKTHUECKUE
3a/laHusl M3BECTHBI y4dallleMycsl 3apaHee HE MEHee, YeM 3a TPU HEJENM 10 Hero. Yuyamuecs
MOJyYaloT WHAUBUAYAIbHbIE 3afaHus 1Mo Teme. [l MmoiydeHHs MOJOXKHUTENbHON OILEHKH,
yuyauiemMycs HaJo 3HaThb BOIIPOCHI TEOPUM (3alKcaTh HY)KHbIE (POPMYIIbI, TOHUMATh UX CMBICI,
pacckaszarhb 0 COACpIKaHUU BOIIPOCA).

OCOOEHHOCTH OPTOMEANYECKOTO PEXHMMa IIKOJIBI-MHTEpHATA JJIsi OOJBHBIX CKOJIMO30M
yyaluxcs YYUTHIBAIOTCS B BhIOOpE MPHEMOB O0y4YeHHsl Ha ypoKax: MPOBEICHHE B TEUCHUE
ypoka 2-3 (U3KYJIbTMHHYTOK, COOJIOJIEHHWE pPEKHMMa KOHTPOJIS HaJ OCAHKOM YYEHHKa MpH
paboTe 3a y4eOHBIM CTOJIOM.

B kauectBe MeroaMueckoil M MHPOPMAIMOHHON MOIJEPKKH  HCHOJb3YIOTCS
WHTEPaKTUBHBIE HAINIAIHBIE TTocoOus, pecypchl HTepHeTa, Gpona nudpoBbix 00pa3oBaTeNbHbIX
pecypcoB (ILIOP) IlenTpa mnoBbiieHUs KBamuukanuu W HHEPOPMAIHMOHHO-METOIUIECKOM
paboThl T. MarHUTOrOpCcKa M MIKOJIbHON MEIUATEKH.

Cdopmuposannsie y yuyamuxcs 3YH u OYVYH B pesynbrate o0yuenus xumuu B 10-11
KJIaccaX TECHO CBSA3aHbI CO CIEAYIOMIMMH MIPeIMETaMu:

MaTeMaTHKA: CBSI3b MEXAY BEIMYMHAMHM MAacChl MU YMCIIOM MOJEH BEIIECTBA, MEXKIY
KOJINYECTBOM BEIIECTBA W TEIUIOBOM DSHEPTrUEH, BBIACIMBIICHCS WIM TOTJIOTUBIICHCS B
pe3ynbTaTeé XHUMHUYECKOIO B3aUMOJCHCTBHUSA, BBIPAXKAETCA NPSIMOM  MPONOPLHUOHATBHOU
3aBUCHMOCTBIO Y = K*X. OOpaTHasi mpomopIHOHATIBHOCTh Y=K/X BBbIpakaeT CBSI3b MEKIY
Maccod pacTBOpa M €ro KOHIIEHTpalHuel MpH pa30aBiIeHUH WU yHNapHUBaHUH PacTBOpA.
Haubonee uvacto Ha ypokax XUMHUHU HPOU3BOIATCS PACUETHl C MCIOIb30BAaHUEM MOHATUMN
«IPOLEHT», «IIPOMOPIUL», KyPABHEHUEN.

uHpopmatuka u UKT: HaBbiku ucnons3zoBanus L{OPoB (BuptyanbHble 1aboparopuu,
DIIEKTPOHHBIE YYEOHUKH, DHIMKIONEANU, CIPABOYHUKH), paboThl B MHTEpHETE Mpu CO3aHUU
Mpe3eHTAlUN U HaMCaHUus pedepaToB U HAyYHO-UCCIIEI0BATEIbCKUX padoT.

OuoJsiorusi: 3HaHUE OWOJIOTMYECKON pOJNM XHUMHUYECKUX DIEMEHTOB (MUKpPO- H
MaKpOd3JIEMEHTOB) U HUX COEAUHEHHH B Pa3IMYHBIX OMOJOTMYECKHX Ipolieccax (TeHEeTHKa,
MEeTaboJIM3M H T.]I.).



¢pu3uka: 3HaHHE OOLIMX OOBEKTOB M3YUYCHMs, TAKMX KaK BEIIECTBO, €0 CTPOCHUE U
CBOICTBa HA MUKPO- U MaKpOYpPOBHSIX OpraHu3aliy. 3HaHUA GU3HYECKUX 3aKOHOB COXpPaHEHUs
(Macchl, 3apsiia, SHEPTrUM) U NIPUHLINWIIA MUHUMYyMa OTEHUUAIbHON SHEPTUU UCIIOJIb3YHOTCS IS
COCTaBJICHUS MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUH pEeakUui, TEPMOXUMUYECKUX YPABHEHUM.

MECTO KYPCA XUMHUHU B YYHEBHOM IIVIAHE

B yde6HOM mmane Ha u3yueHue xumuu B 11 kimacce orBoguTcs 2 y4eOHBIX 4aca B
HEJIENI0); BCEro 68 yueOHbIX 3aHATHIA.

Pacrnipenenenne BpeMeHU 1O TeMaM MTPOrPAMMBI IaHO OPUEHTHUPOBOYHO. Y UUTEIIb MOXKET
M3MEHATDH €r0 B Ipejienax roJoBoil cymmbl yacoB. Pacripenenenue 4yacoB o Temam Oasupyercs
Ha OCHOBe aBTOpckoil mporpammsl H.H. T'aper (ABTOpckas mporpamma: Xumwus. PaGoune
nporpammel. [Ipeamernas nuaus yueOHukoB I'. E. Pymutuca, ®. I'. ®enpamana. 10 — 11
knaccel / H. H. Tapa. — 2-e u3n., non. — M. : [Ipocsemnienue, 2016.).

Takum obpaszom, B 11 kmacce mporpamma paccyuTaHa Ha 68 YacoB, U3 pacuera - 2
yueOHBIX Yaca B HENENI0, U3 HUX: JJIA MPOBEICHUS KOHTPOJBHBIX - 5 4YacoB, MPaKTUYECKUX
pabor - 10 yacoB, 1a60paTOPHBIX OMBITOB — 6.

Pabouas mporpamma OpreHTHpPOBaHA HA YUCOHHUK:

Pyosumuc I'.E., @envoman @.I. Xumusn. Ocnosvl oowei xumuu. 11 knace. Mockaa,
Ilpoceewenue, 2022 2.






TPEBOBAHMSA K YPOBHIO ITOATI'OTOBKH OBYYAIOHINXCS HA
CTYHEHU CPEJHET O (ITOJIHOT'O) OBPA30OBAHUS

B pesynprarte n3ydeHuss XuMUHM Ha 6a30BOM ypOBHE YYCHHK JOJDKEH
3uamo/nonumams:




- GaJICHellwue XUMUYeCKue MNOHAMUA: BEIIECTBO, XUMHUYECKHHM DSJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIBHBIE ATOMHAas M MOJIEKYJIApDHAs MAacChl, MOH, AJUIOTPOIUS, HU30TOIIBI,
XUMHUUYECKasl CBS3b, DJEKTPOOTPULIATENIBHOCTh, BAJIEHTHOCTb, CTENEHb OKHCIEHHUS, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, BEIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMS,
pacTBOpPBI, BJIEKTPOJUT M HEIIEKTPOJIMT, SJIEKTPOJUTHYECKAsl IUCCOLMALUS, OKHUCIUTENb U
BOCCTAHOBUTEIIb, OKHUCJICHHE M BOCCTAHOBJIEHUE, TEIUIOBOM 3(PQPEKT peakiuu, CKOPOCTh
XUMHYECKOM  peaklMM, KaTaliu3, XUMUYECKOE PpaBHOBECUE,  YIJIEPOJAHBIH  CKEJET,
(GyHKLMOHAIbHAS IPYIIA, U30MEpPUsl, TOMOJIOTUS;

- OCHOGHblEe 3AKOHbl XUMUWU. COXPAHEHMS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
NEPUOANYECKUN 3aKOH;

- OCHOGHble meopuu XUMuU: XUMUUECKON CBSI3U, MIEKTPOJIUTUYECKON AMCCOLMAINH,
CTPOEHMS OPTaHNYECKUX COCIUHEHUN;

- GaiiCHellwue euiecmea U Mamepuanvl: OCHOBHBIE METAUIbI M CIUIaBbl; CEpHasd,
COJIsIHAsl, a30THAsi M YKCYCHasl KMCJOTBI; IIEJI04YM, aMMHAK, MUHEpaJbHbIE YA0OpEHUs, METaH,
ATWJIEH, aleTUIEeH, OEH30J, ATaHOJ], KUPbI, MbLIa, IVIIOKO3a, caxapo3a, KpaxMmai, KJIET4aTka,
0eJIKH, UCKYCCTBEHHBIE M CHHTETUYECKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI;

ymemb:

- HAa3blamb WV3YYEHHBbIE BCIIECTBA 110 «TPUBUAIBHON» HWIM MEXIYyHApOIHON
HOMEHKJIATypE;

- onpedenams: BAJICHTHOCTb W CTENEHb OKHUCIEHUS XUMUYECKUX DJIEMEHTOB, THUII
XUMHYECKON CBSI3U B COEJUHEHMSX, 3aps]l HOHA, XapaKTep Cpeldbl B BOAHBIX pPacTBOpax
HEOPraHUYECKUX COEAMHEHHUH, OKHCIUTENIb U BOCCTAHOBUTEINb, IPHUHAUIEKHOCTH BEUIECTB K
Pa3IUYHBIM KJ1accaM OpraHUYECKUX COEIUHEHMIA;

- XapaKmepu306amsap: 3JIEMEHTBI MAJIBIX IIEPUOJIOB 110 UX IOJOKEHUIO B IEPUOJUYECKON
cucreme JI.M. MenneneeBa; oOmme XMMHUYECKHE CBOMCTBA METAJJIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX M OPraHMYECKHUX COEIMHEHUH; CTPOCHME M XUMHUYECKHE CBOMICTBa
M3YYEHHBIX OpPraHUYECKUX COCIUHEHMIA;

- 00bACHAmMb: 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHMS; NPUPOLY
XUMUYECKOW CBSI3M (MOHHOM, KOBAJEHTHOM, METAUIMYECKON), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluy U NOJO0XKEHNU XUMUYECKOTO paBHOBECUS OT pa3IMyHbIX (PAKTOPOB:

- 8bINOAHAMB  XUMUYECKUIl HOKCHEPUMEHT [0 PAaclO3HABAaHUIO  BAKHEHIIMX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

- npPoeodumb CaMOCTOSTEIbHBIA MOMCK XMMHUYECKOM MH(OpMalMM C HCHOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIONMYJISIPHBIX M3/1aHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WHuTepHeTa); HCHOJB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMU [ 00padoTKM U  mepenaudu
XUMHUYECKON MH(OPMAIUK U €€ MPEICTABICHHS B PA3IMYHbIX (popMax;

UCROIb308aMb NPUOOPENEHHbIE 3HARUA U YMEHUA 8 NPAKMUYECKOU 0eAmenbHOCHU U
NO6CEOHEBHOI HCUSHU ONA:

- OOBSCHEHUS XMMHUYECKMX SBJICHMH, MPOUCXOMALUIMX B TMpuUpojae, OBITY M Ha
MIPOM3BOJICTBE;

- OmpeeneHusl BO3MOXKHOCTU MPOTEKaHWS XUMMUYECKHX IPEBpAIEHU B pazIMUHBIX
YCIIOBHSAX ¥ OIIEHKH UX TIOCIIEICTBHIA;

- 9KOJIOTUYECKH I'PaMOTHOT'O TIOBEICHHUS B OKpYXKalollei cpejie;

- OILIGHKM BIMSHUS XHMHYECKOTO 3arps3HEHUS OKPYKAIOMIEH Cpelpl Ha OpraHu3M
4€JI0BEKA U JIPYTHe )KUBBIE OPraHU3MBI,

- Oe3omacHOro oOpaleHus] ¢ TOPIOYUMU U TOKCMYHBIMU BELIECTBAMHM, J1aOOPATOPHBIM
o0opynoBaHueM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHIICHTPAIMH B OBITY M Ha TIPOU3BO/ICTBE;

- KPUTUYECKOH OIIEHKH JOCTOBEPHOCTH XMMHYECKOH HH(pOpMalnu, MOCTyHaromen u3
pa3HBIX HCTOYHHUKOB.

COAEPXAHUE TEM YYEBHOI'O KYPCA



Tema 1. BakHeiile XUMHYeCKHEe MOHSATHS U 3aKOHBI (8 YacoB)

Atom. Xumuueckuii sneMeHT. M3otonel. [TpocThie U cliokHbBIE BEIIECTBA.

3aKOH COXpaHEHHUS MAacChl BEIECTB, 3aKOH COXPaHEHUs W MPEBPAIICHUS HEPTUU IPHU
XUMUYECKUX pEeaKIMsAX, 3aKOH TIOCTOSHCTBA COCTaBa. BemectBa MOJEKYISIpHOTO U
HEMOJICKYJIIPHOTO CTPOCHHSI.

AToMHBIE OpOHTAIH, S-, P-, d-, f-3mexTpoHBl. OCOOEHHOCTH pa3MeEIIEHHUS HIEKTPOHOB 10
opOUTansIM B aToMax MalbIX M OOJBIIMX TMEPHOAOB. DHEPreTHUYECKUE YPOBHH, IMOJYPOBHH.
CBs13b MEPUOAMYECKOTO 3aKOHA U TIEPHOUYECKON CHCTEMbl XMMHUYECKUX JIEMEHTOB C TEOpPHUEH
cTpoeHus: aToMoB. KOpoTkuil M JAJMHHBIA BapuaHThl TaOIMIBl XUMHUYECKHUX 3JIEMEHTOB.
[TonoxxeHne B NEPHOIUYECKON CHCTEME XHMHUYECKHX D3JIEMEHTOB BOJIOPOJA, JIAHTAHOWJIOB,
AKTUHOUJIOB 1 UCKYCCTBCHHO ITOJIYUCHHBIX 3JICMCHTOB.

BanleHTHOCT, W BaJICHTHBIE BO3MOXKHOCTH aToMoB. llepwomnueckoe HW3MEHEHHE
BaJICHTHOCTH ¥ pa3MEpPOB aTOMOB.

PacyerHble 3agaum. Beruncienue maccel, oO0beMa WM KOJWYECTBA BEIIECTBA IO
M3BECTHOHN Macce, 00beMy WM KOJMYECTBY BEIIECTBA OJTHOTO M3 BCTYMHUBIIUX B PEAKIIUIO WU
MTOJTYYMBIITUXCS B PE3YJbTATe PEAKIIUU BEIECTB.

Tema 2. CTpoenue BemecTBa (7 4acoB)

Xumu4ueckasi CBs3b. Buabl M MeXxaHM3Mbl 00pa3OBaHHS XUMHUYECKOH cBsi3H. MoHHas
cBs13b. Katnonnsl 1 anmonnl. KoBanentHas HCMoJIsIipHasd CBA3b. Kosanenrnas noJjrsipHas CBA3b.
DIIEeKTPOOTpULIATeIbHOCTh. CTENneHb OKUCICHUSA. Meramumueckas cBi3b. BomopogHas CBS3b.
[IpocTpancTBEHHOE CTPOCHHE MOJIEKYJT HEOPTAHUYECKUX M OPTAaHMYECKUX BEIIECTB.

Tunbel KpUCTALIMYECKUX PEIICTOK W CBOMCTBAa BemecTB. [IpuymHBI MHOT0O0Opa3us
BEIIIECTB: U30MEPHUsI, TOMOJIOTHS, AITIOTPOIIHS, U30TOMHSI.

JeMoncTpanuu. Mojen HWOHHBIX, AaTOMHBIX, MOJIGKYJSPHBIX U METaNTMYECKUX
KpUCTATHIeCKuX pemeTok. D dext Tungans. Monenn MoJIeKya H30MEPOB, TOMOJIOTOB.

Pacuernsble 3agaun. Beruncnenne macchl (KOJIMYecTBa BEHIECTBA, 00bEMa) MPOIYKTa
peaxkuuu, eciay AJIs €ro IOJydYeHUs JaH pacTBOp C ONPEAEIECHHOW MacCOBOW JOJIEH MCXOAHOIO
BELIECTBA.

Tema 3. Xumuueckue peakiuu (7 4acoB)

Knaccudukanys XuMHUECKUX peakluii B HEOPraHMYECKOM U OpraHN4ecKON XUMHUU.

CKOpOCTh peaklud, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOpoB. 3aKOH JEHCTBYIOIIUX
Mmacc. DHeprus aktuBauuu. Karamus m karamuzatopbsl. OOpaTUMOCTh peakuuid. XUMHUYECKOe
paBHOBecre. CMelleHME paBHOBECHS MOJ JeHcTBUEM pa3nuuHbIX (akropoB. I[lpuHimn
Jlelllatenwe. [Tpou3BOACTBO CEpHOI KUCTOTHI KOHTAKTHBIM CIIOCOOOM.

JleMoHcTpanuM. 3aBUCHMOCTh CKOPOCTH PEaKIUU OT KOHLEHTPALUU U TeMIepaTyphl.
Pa3noxeHne nepokcua BOJOpoia B IPUCYTCTBUM KaTann3aropa. OnpeneneHue cpelibl pacTBopa
C TIOMOIIIbIO YHUBEPCAILHOTO UHIUKATOPA.

JlaGopaTopHsble onbIThl. [IpoBenenue peakiuii HOHHOrO 0OMeHa JAJsl XapaKTePUCTUKU
CBOMCTB 3JIEKTPOJIUTOB.

IIpakTnuyeckasi padora. BnusHue pa3znuuHbIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOH
peakuuu.

Pacuernsble 3agaun. Bpruncnenue macchl (KOJM4YecTBa BeleCTBa, 00beMa) MPOIYKTa
peaxkiuu, €clid M3BEeCTHa Macca HCXOIHOIO BEIIECTBA, COJEPXKAIIETO OMPENEIICHHYIO OO0
[IpUMeceH.

Tema 4.PacTtBopsbl (7 4acos)

Hucnepcuble cucteMbl. MctunHble pacTBOpbl. CrocoObl BBIPaXKEHHS KOHIEHTPALUU
pacTBOPOB: MaccoBas J0JIsl PACTBOPEHHOI'O BEILIECTBa, MOJSpHas KoHIEeHTpamus. KomnmouaHsie
pacTBOpBI. 3011, TEIH.



Onexrponutuyeckas auccoruanus. CunbHble W crnabble 31eKTpoJuThl. Kuciommo-
ocHosHble @3aumooeticmeusi 6 pacmeopax. Cpeaa BOJHBIX PacTBOPOB: KHCIas, HEHTpaJbHasd,
nienouHas. Monnoe npoussedenue 600bl. Bogopousiii mokaszarens (PH) pactBopa.

l'uoponu3z opeanuueckux u HeOP2AHUUECKUX COCOUHEHUI.

IIpakTnyeckas padora. IlpurotoBineHue pacTBopa €  3aJaHHOM  MOJIAPHOM
KOHIIEHTpaluei

Tema 5.2sekTpoxumMuveckue peakuuu (5 4acoB)

XUMUYECKHE MCTOYHMKM TOKA. Psa  CTaHOapTHBIX AJIEKTPOJHBIX IOTEHIIHAAJIOB.
DJEeKTPONIU3 PACTBOPOB U PACIUIABOB. [lonamue o kopposuu memannos. Cnocobwl 3auwumsl om
KOppO3U.

Tema 6. Metajuibl (12 yacoB)

[TonoxkeHue MeTaioB B NEPHUOJMUYECKOW CHCTEME XMMHUYECKHMX 3ieMeHTOB. OOmue
CBOWCTBAa METAJJIOB. OJIEKTPOXHUMHMYECKHH psii HampspkeHU MetayuioB. OOmme crnocoObl
IIOJIyYEHUSI METAILIOB.

O0630p MeTaJJIOB TJIABHBIX MOATPYNI (A-TpYII) MEPUOANYECKON CHCTEMBl XMMUYECKHX
JJIEMEHTOB.

O0630p MeraiioB IMaBHbIX noArpymnm (b-rpynmn) neproanyeckoil CUCTEMbl XUMHUYECKUX
9IIEMEHTOB (MeJib, LIUHK, MUMAH, XPOM, JHCENe30, HUKENb, NIAMUHA).

CrnnaBbl METaJIOB.

Oxcunpl ¥ THIPOKCH]IBI METAJLIIOB.

Jemoncrpanuu. O3HakOMJIEHHE ¢ oOpa3naMu METAUIOB M WX COEIWHEHHM.
B3anmoneicTBie MIETOYHBIX U LIETOYHO3EMENBHBIX METAJIOB ¢ BOAOW. B3aumonelicteue Mmeau
C KHUCIOpOJOM U cepoil. Dnexrtponu3 pactBopa xsopuga meau (Il). Ombitel mo kopposuu
METAJIJIOB U 3aILUTE OT HEe.

JlabopaTopHble onbIThbl.B3anMozelicTBUe LIMHKA W Kejie3a C PacTBOPaMM KHUCIIOT U
mienao4ei. 3HaKkOMCTBO ¢ 00pa3laMy METAUIOB U UX pyAaMu (paboTa ¢ KOJUIEKLIUAMH).

Pacyernble 3agaum.PacyeTsl 0 XMMUYECKMM YPaBHEHMSM, CBSI3aHHBIE C MacCOBOM
JI0JIEN BBIX0/1a IPOAYKTA PEAKIIMH OT TEOPETUUYECKU BO3MOKHOTO

IIpakTnyeckas padora. Pemenne sxcnepuMeHTAIbHBIX 3a/1a4 110 Teme «MeTas.

Tema 7. Hemeramanl (10 yacoB)

O0630p cBoiicTB HemeTaioB. OKUCIUTENEHO-BOCCTAHOBUTEIBHBIE CBONCTBA THUITHMYHBIX
HemeTaimioB. OKCHIBl HEMETAUIOB M KHUCIOPOJOCOJAEpKaIlne KHCIOTHL. BomopoaHbie
COETMHEHUS] HEMETAJLIOB.

JdemoncTpauun.O0pa3iel  HemeTauioB.  OOpasnbl  OKCHJIOB ~ HEMETAIOB |
KHUCTIOpOJICOoIepKaluX KUcIoT. ['openue cepsl, pocdopa, xenesa, Maruus B KUCIOPOJIE.

JlabopaTopHble onbIThbl. 3HAKOMCTBO C OOpa3laMyd HEMETAUIOB M MX HPUPOIHBIMU
coequHEeHUsIMU (paboTa ¢ KoJuIeKIusIME ). Pacrio3HaBaHue XJIOpHUIOB, CYIb(aToB, KApOOHATOB.

I'eHeTnyeckas CBSA3b HEOPraHUIECKUX U OPTAHUYCCKUX BEIIECTR.

IIpakTnyeckass padora. PemeHne JIKCHEPUMEHTAJBHBIX 33/a4 1O TeMe
«HeMmeTauab».

Tema 8. Xumus u ku3Hb. (54.)

XuMUsg B NPOMBIIIIEHHOCTH. [IpHHIMIIBI XMMHYECKOrO NPOU3BOJACTBA. XUMHUKO-
TEXHOJIOTUYECKUE MPHUHIUITBI TPOMBIIIJIEHHOTO MOJIy4eHUsI MeTauioB. [Ipon3BoacTBO dyryHa.
IIpon3BoACTBO cTamnu.

Xumusi B ObITY. XMMUYECKast MPOMBIIIIICHHOCTh M OKPY>KaroIias cpea.

IIpakTukym 7 4). Pemenue skcneprMeHTalbHBIX 3a7ad [0 HEOPTaHUYECKOW XHWMUU;
pElICHUE DKCIIEPUMEHTAIBHBIX 33Ja4 II0 OpPraHU4eCKOM XUMHH; pPEUICHUE IPAKTUYECKUX
pacyeTHBIX 33/a4; IOJIy4eHUE, COOMPAaHUE U PACIIO3HABAHUE Ia30B.



TEMATHYECKOE INTAHUPOBAHUE

No HanmenoBanue VYuebnsie | KonTpoabHbIe IIpakTnyeckas 4acTh
paszena pasziesioB u TeM 4acChl paboThI 1abOpaTOpHbIE | MPAKTUYECKUE
U TEM OTIBITHI paboThI

1. Baxueitmne 8 1 - -
XUMHUYECKHE MTOHSITHS U
3aKOHBI

2. CtpoeHue BemnecTra 7 1 - -

3. XHUMHUYECKUE PEAKIINU 7 - 2

4, PactBopb1 7 - 1 1

5. DIEKTPOXUMHUYECKHE 5 1
peakuuu

6. MeTaiisl 12 1 1 1

7. Hewmeramibl 10 1 2 -

8. XUMUS U )KU3HD 5 - - -

9. [IpakTukym, 7 1 - 5)
000011IEHNE
Hroro: 68 6 6 8




