IIpumepHas nporpamMmma cpeaHero (I0JHOro0) o0uero oOpa3oBaHusi Mo
xumum (0a30BbIii yPOBEHb)

TIOACHUTEJIBHAA 3AITHCKA

CTaTyC HOKYMEHTA

[IpumepHas mporpamma Mo XMMHU COCTaBJIEHA Ha OCHOBE (peepanbHOrOo
KOMIOHEHTa ['0Cy1apCTBEHHOTO CTaHapTa CpeaHero (MOIHOro) 00IIero
00pa3oBaHUs.

[IpumepHas mporpaMma KOHKPETU3UPYET COAECPKaHNE MTPEIMETHBIX TEM
00pa30BaTeNbHOrO CTAaHAAPTA, TaeT MPUMEPHOE pacipeie]IeHHE YUeOHbIX
YacoB MO pa3/iesiaM Kypca U PeKOMEHyeMYIO MOCIe0BATEIbHOCTh U3yUEHUS
TEM U pa3/JesioB yYeOHOI0 IIpeIMeTa C yU€TOM MEKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Mpoliecca, BO3PACTHBIX
ocoOeHHOCTeN yuamuxcs. B npumepHoil mporpaMmme onpeeneH nepeueHb
JE€MOHCTpPALIUM, JTaOOPATOPHBIX OIBITOB, MPAKTUYECKUX 3aHATHH U PACUETHBIX
3ajad.

[TpumepHas mporpamma BBITIOJIHSAET ABE OCHOBHbBIC (DYHKIUH.
NudopmanuonHo-MeToanyeckas (PyHKIUS [T03BOJISIET BCEM YUYaCTHUKAM
00pa30BaTeNbLHOTO MPOIIecca MOMYyYUTh MPEACTaBICHUE O LIETSIX, CO/IePIKaHuH,
oO1ie crpateruu 00y4eHus], BOCITUTAHUS U PA3BUTHS yUAIINXCS CPEICTBAMU
JAHHOT'O Y4eOHOTO IpeaMeTa.

Oprasu3anoHHO-NJIAHUPYIOIAsA (GYHKIUS TTPETyCMaTPUBACT BBIICICHHIE
ATamnoB 00y4eHHUs, CTPYKTypHUPOBaHNE y4eOHOTO MaTepuasa, ONpeaeIeHIe ero
KOJIMYECTBEHHBIX M KQU€CTBEHHBIX XapaKTEPUCTUK HAa KAKIOM U3 ITAIOB, B TOM
quClie AJIsl COJIEPKaTENbHOIO HAIOJHEHHSI POMEKYTOYHOM aTTeCTalluu
yUaIXxcs.

[IpumepHas mporpamma siBJISIETCSI OPUEHTUPOM Il COCTABIICHUSI aBTOPCKUX
y4eOHBIX MporpamMmm U yueOHuKoB. [IpumepHas nporpamMma onpezenser
WHBAPUAHTHYIO (00s3aTENIbHYI0) YaCTh Y4EOHOTO Kypca XMMUU B CTapIien
IIKoJie Ha 6a30BOM YPOBHE, 32 Ipe/eIaMi KOTOPOTO OCTAETCS BOZMOXXHOCTh
aBTOPCKOTO BHIOOpA BAPUATUBHOMN COCTABIISIONICH coepkaHMsi 0Opa3oBaHusI.
CocraButenu yuyeOHBIX TPOrpaMM M Y4€OHHUKOB XUMHH MOTYT MPEAJIOKUTh
COOCTBEHHBIN MOJIX0/] B YaCTH CTPYKTYPUPOBAHUS U OIIPEICTICHHS
MIOCTIEI0BATEIPHOCTH U3yYeHHS Y4eOHOTO MaTepuaa, a TakkKe MmyTen
(dbopMUpOBaHUS CUCTEMBI 3HAHUH, YMEHUH U CIIOCOOOB NI€ATEIHHOCTH, PA3BUTHS
Y COITMATM3AIINH yJaluxcs. TeM caMbIM pUMepHas mporpaMma CoAeCTBYEeT
COXPAHEHHUIO eIMHOTO 00Pa30BATEIILHOTO MPOCTPAHCTBA U MPEAOCTABIISICT
HIMPOKKE BO3MOKHOCTH ISl pealIU3alliy PA3IMYHBIX MOJIX0A0B K MOCTPOCHUIO
Kypca XMMHH B cTapilei mKoJie Ha 0a30BOM YPOBHE.

CTpyKTypa 10KyMeHTa

[IpumepHas mporpamMma BKJIIOYAET TPU pa3jiesia: NOSICHUTENbHYIO 3aITUCKY;
OCHOBHOE COJIEPKaHUE C TPUMEPHBIM (B MOAAIIBHOCTHU «HE MEHEE))
pacnpenesnieHueM yueOHbIX YacoB) MO pa3JiesiaM Kypca U BOZMOXKHYIO



MOCJIE0BATEILHOCTh U3YUEHHUS TEM U Pa3/IeNOB; TPEOOBaHUS K YPOBHIO
MOJIFOTOBKU BBIITYCKHUKOB CpeAHEN (TIOTHOM) IIKOJIBI IO XUMHH Ha 6a30BOM
ypoBHe. B nmpumMepHO#i mporpaMMe npecTaBIeH0 MUHUMAIBHOE 110 00beMY, HO
(YHKIIMOHAJIBHO TOJHOE CO/IEPIKAHMUE.

OO0mas xapakTepucTHKa Y4eOHOI0 npeaMera

OCHOBHBIMH NPOOJIEMAMHU XUMHH SBJISIFOTCS U3YYEHUE COCTaBa U CTPOCHUS
BEILIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHHUsI, KOHCTPYUPOBAHUE BEILECTB C
3aIaHHBIMU CBOWICTBAaMH, UCCIIEJOBAHNE 3aKOHOMEPHOCTEN XUMUYECKHUX
IPEBPALLECHNAN U ITyTEH YIIPaBICHUSA UMU B LIEJAX ITOJIYYEHHUs BEIIECTB,
MaTepuaioB, 3Heprun. [1oaToMy, kak Obl HU pa3IMyaIiCh aBTOPCKHUE
IpOrpaMMBbl U yY€OHHUKH 10 INIyOWHE TPAaKTOBKH U3y4aeMbIX BOIIPOCOB, UX
coJiepyKaHue JI0JKHO 0a3UpoBaThCs HA COJIEPKaHUU IPUMEPHON IPOrpaMMBl,
KOTOPOE CTPYKTYpUPOBAHO MO IATH Oj0kam: 1. MeToabl mo3HaHMS B XUMUH. 2.
Teopernyeckne ocHOBBI xuMuu. 3. Heoprannueckas xumus. 4. Opranudeckas
xumus. 5. Xumus 1 xu3Hb. CozepkaHue 3TUX y4€OHBIX OJIOKOB B aBTOPCKHX
IIPOTpaMMax MOKET CTPYKTYPUPOBATHCS MO TEMaM U AETAIU3UPOBATHCS C
Y4E€TOM aBTOPCKUX KOHUENUUMN, HO TOJKHO OBITh HAIIPaBJIEHO HA JOCTHKEHUE
Lenel XMMUYeCcKoro o0pa3oBaHus B CTApIIEH LIKOJIE.

Hean
N3ydenune xumMuu B cTapiiei mKkoje Ha 0a30BOM YPOBHE HAMPABJICHO HA
JTOCTH)KEHHE CIEAYIOIIMX LENei:
* OCBOCHME 3HAHMH O XMMHUYECKOMN COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOU
KApTHUHBI MUPA, BAKHEUIINX XUMHYECKHUX MTOHATHUSAX, 3aKOHAX U TEOPUSIX;
* OBJIa/ICHUE YMEHMAMM IIPUMEHSTh NOJTYYSHHbIC 3HAHUS 1JIs1 OOBSICHEHUS
Pa3HOOOPa3HBIX XUMUYECKHUX SIBICHUI U CBOMCTB BEIIECTB, OLIEHKH POJIU
XUMUH B PA3BUTHH COBPEMEHHBIX TEXHOJOTUN U MOJYYEHUH HOBBIX
MaTEpHUAJIOB;
* pa3BUTHe MO3HABATEIbHBIX HHTEPECOB U MHTEIUIEKTyaJIbHBIX CIOCOOHOCTEH B
IPOLIECCE CAMOCTOATEIBHOIO MPUOOPETEHUSI XUMUUYECKUX 3HAHUM €
MCIIOJIb30BAaHUEM PA3IUYHBIX UICTOYHUKOB HH(OpMALIMU, B TOM YUCIIE
KOMITbIOTEPHBIX;
* BOCHIUTAHHE YOS KICHHOCTU B MO3UTUBHOU POJIM XUMHUH B KU3HU
COBPEMEHHOT0 00IIeCTBa, HEOOXOJUMOCTH XUMHUYECKH TPAMOTHOTO
OTHOLIEHUS K CBOEMY 3[I0POBbIO M OKpYKaloLIEH Cpeie;
* IpMMEHEeHNe NMO0JY4YeHHbIX 3HAHUI U yMeHHUii 1151 0€3011acHOr0
UCIIOJIb30BaHUS BEIIECTB U MAaTEPUAJIOB B OBITY, CEIbCKOM XO3SIMICTBE U Ha
IIPOU3BOJICTBE, JIJISl PELICHUS PAKTUYECKUX 3a/1a4 B MIOBCEHEBHOM KU3HHU,
MPEAYNPEXKICHUS SIBICHUI, HAHOCAIIUX BPEJl 3I0POBbIO YEJIOBEKA U
OKpYXarouieu cpeae.

Mecto npeamera B 0a3MCHOM y4eOHOM IJIAHE
®enepasibHbIN 0a3UCHBIN yUeOHBIN MIaH Ui 00pa30BaTEIbHBIX YUPEXKICHUN
Poccuiickoit @eneparun otBoaAUT 70 4acoB 11 003aTEILHOTO U3yUEHUS
yueOHOro npeaMera « XUMHsD Ha 3Tare CpeaHero (IoJIHOT0) 001ero
oOpa3oBaHMsI Ha 0a30BOM ypOBHE.



[IpumepHas nporpamma paccuntana Ha 70 yueOHbIX yacoB. B Heil
MPEyCMOTPEH Pe3epB CBOOOIHOTO Y4eOHOTO BpeMEHN — 7 y4eOHBIX 4acoB
(10%) ayig peanu3anuy aBTOPCKUX MOJAX00B, UCIIOJIB30BAHMS pa3HOOOPA3ZHBIX
¢dopM opranuzanuu yaeOHOTro mpoiecca, BHeAPEHUS] COBPEMEHHBIX METO/I0B
0OyuY€eHUs U MEeJarorHuecKuX TEXHOJIOTUH.

OO0mey4yeOHbIe yMEHHS, HABBIKHM M CIIOCOOBI 1eATEJIbHOCTH
[TpumepHas mporpamma npeaycMaTpuBaeT (GOpMUPOBAHUE Y yUAIIHXCS
o011ey4eOHbIX YMEHHI U HABBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JIEATEIBHOCTH U
KJIIOYEBBIX KOMIETEHLIMU. B 3TOM HanpaBieHUN IPUOPUTETAMHU ISl yI€OHOTO
npeaMeTa « XMMUs» B cTapllel MKoJie Ha 0a30BOM YPOBHE SIBIISIIOTCS: YMEHHE
CaMOCTOSITENIbHO U MOTMBHPOBAHHO OPraHU30BBIBATH CBOIO NTO3HABATEIIbHYIO
JESTENIbHOCTD (OT MOCTAHOBKH LIEJIH JI0 MOJIYYE€HHUS U OLIEHKH PEe3yJIbTaTa);
UCII0JIb30BAHUE 3JIEMEHTOB IPUYUHHO-CIIEACTBEHHOTO U CTPYKTYpPHO-
(PYHKIIMOHAJIBHOIO aHAJIN3a; OIIPEICTICHUE CYIIHOCTHBIX XapaKTEPUCTUK
M3y4aeMoro oObeKTa; yMEHHUE Pa3BEPHYTO OOOCHOBBIBATH CYXK/ICHMUS, 1aBaTh
onpeaeneHus], MPUBOJUTh JOKA3aTeIbCTBA; OLEHUBAHUE U KOPPEKTUPOBKA
CBOETO MOBEAECHUS B OKPYKAIOIIEH CPEE, BBIIIOJHEHUE B IPAKTHYECKON
JESATEIBbHOCTH U B MOBCETHEBHOM KU3HU SKOJIOTUYECKUX TPEOOBAHUI;
HCIIOJIb30BaHUE MYJIbTUMEIUUHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOIOTUI
U1t 00pabOTKHU, IEpeIaun, CUCTEMaTU3alMKl HHPOpMauu, co3aaHus 6a3
JAHHBIX, IPE3EHTALlMU PE3YJIbTATOB [TO3HABATEILHON U IPAKTUYECKON
NEATEIBHOCTH.

Pe3yabTatbl 00yueHus

PesynbraThl n3yuenus Kypca « XuMus» IpUBEAICHBI B pasfene « TpeboBanus K
YPOBHIO MOJATOTOBKH BBIITYCKHUKOBY», KOTOPBIN ITOJTHOCTBIO COOTBETCTBYET
cTanaapty. TpeboBaHUs HANIPABJICHBI HA PEATU3AIUIO e TEILHOCTHOTO,
MPAKTUKO-OPUEHTUPOBAHHOTO U JUYHOCTHO OPUEHTUPOBAHHOTO MOIXO0B;
OCBOCHHE YYalllUMHCS UHTEIJIEKTYaIbHOU U MPAKTUYECKON e TENbHOCTH;
OBJIAJICHUE 3HAHUSIMU U YMEHUSIMU, BOCTPEOOBAaHHBIMH B TIOBCEHEBHOM
KU3HHU, MTO3BOJISIOIIMMA OPUEHTHPOBATHCSA B OKPYKAIOIIEM MUPE, 3HAUUMbIMU
JUTSL COXPAHEHMSI OKPY>Karolel Ccpesibl 1 COOCTBEHHOTO 3/I0POBbSI.

PyOpuka «3HaTh/IOHMMATEY» BKJIIOYAET TpeOOBaHUA K YUEOHOMY MaTepHay,
KOTOPBIM yCBaUBAETCS U BOCITPOU3BOAMTCS YUAIlIUMUCS.

Py0Opuka «ymeTs» BKIItOUaeT TpeOOBaHMsI, OCHOBAHHBIE HAa 00JIee CII0KHBIX
BUJIaX JICATEILHOCTH, B TOM YUCJIE TBOPUYECKOM: OOBSICHATH, U3y4aTh,
pacrio3HaBaTh U ONUCHIBATh, BBISBIISITh, CDABHUBATh, ONPEICIIATD,
aHaJM3UPOBATh U OILIEHUBATh, IPOBOJIUTH CAMOCTOSITEIbHBIN OUCK
HeoOXxoanMoi nH(pOPMAIUHU U T.1I.

B pyOpuke «ucmnonb3oBaTh IPUOOPETCHHBIC 3HAHUS M YMEHHUSI B IPAKTUIECKOM
JESTETLHOCTH U TTOBCEHEBHOM KM3HW» TPEICTABIICHBI TPEOOBAHUS,
BBIXOJISIIIME 32 PAMKHU y4eOHOTO IIpoliecca U HalleJIeHHbIE Ha PEIICHHE
Pa3HOOOpa3HbBIX KU3HEHHBIX 3a/1a4.



OCHOBHOE COJEP/KAHHE (70 uac, pezeps 7 uac)

1. Memoowvt noznanus ¢ xumuu (2 uac)

HayuHbie MmeToabpl NO3HAHUS BEIIECTB U XUMUYECKUX SABJICHUU. Poiib
AKCIIEPUMEHTA U TEOPUHU B XUMUU. Modenuposarue XumMuyeckux npoyeccos.

JleMoHCTpanun
AHanu3 U CUHTE3 XMMHUYECKUX BEIIECTB.

2. Teopemuueckue ocroevt xumuu (18 uac)

COBpeMeHHBIe npeacraBjacHusi 0 CTPOCHUHU aTOMa

Atom. U3oTomnbl. Amomuwvle opbumanu. INEKTPOHHAS KIacCUPUKAIIHS
3JIEMEHTOB (S-, P-aemenmol.). OcobenHocmu cmpoenust S1eKmMpOHHbIX
0007104eK AMOMO8 nepexooHbIX demenmos. Ilepuoinyeckuii 3aKoH 1
MEepUOINYECKas cucTeMa XxuMmudeckux sneMeHToB [[.1. MenaeneeBa, nux
MHPOBO33PEHYECKOE U HAYYHOE 3HAUCHHE.

XyuMuueckas CBsi3b

KoBaneHTHas cBs3b, €€ pa3HOBUIHOCTU U MEXaHU3MbI 00pa3oBaHus. CTEIeHb
OKHCJICHHS M BAJICHTHOCTh XUMHYECKHUX DJIEMEHTOB.
Nonnas cBa3b. KaTnonsl u annoHbl. MeTamndeckas CBsi3b. BodopooHas cés3v,
ee posib 8 popmuposanuu cmpykmyp ouonoaumepos. Enqunas npuponaa
XUMHUYECKHUX CBSI3EH.

BemiecTBo

KauecTBeHHBIN U KOJIMUECTBEHHBIM COCTaB BelllecTBa. BerecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHUs. KpucTaninueckre pemeTKH.
[TprurHBI MHOTOOOpa3Hs BEIIECTB: U30MEPHsI, TOMOJIOTHS, aJlZIOTPOITHS.
YucTsle BemecTBa U cmecu. CriocoObl pa3iesieHnst CMece U Ux
WCTIONIb30BaHue. SIBICHUS, MPOUCXOSIINE MPU PACTBOPEHUH BEUIECTB —
paspyuierue Kpucmaiiuieckol pewemsu, ouggysus, NUccouranus,
rupaTanus.

Uctunnbie pactBopbl. CIOCOOBI BEIPAXKEHUST KOHIICHTPAIIUU PACTBOPOB:
MaccoBas 10Jis paCTBOPEHHOI0 BellecTBa. Jlucconnanus 3JI€KTPOJIUTOB B
BOJHBIX pacTBopax. CHIIbHBIC U CIIA0bIC JICKTPOJIUTHI.

Ilonamue o Koinoudax u ux sHauernue (301U, 2enu).

XuMuYecKue peakiuu

Knaccudukanys XuMUYecKUX peakuii B HEOPraHWYeCKOM U OpraHu4eCcKOM
XUMUU IO Pa3IMYHbIM Npu3HaKaM. OCOOCHHOCTH peakluii B OpraHn4ecKon
XUMUH.

Peakunu noHHoro oOMeHa B BOJIHBIX pacTBOpax. I MApoIn3 HEOpraHUIEeCKUX U
opraHu4eckux coeauHeHnid. Cpena BOJHBIX pacTBOPOB: KUCHas, HEUTpalbHasl,
menouHas. Booopoouwiii noxazamens (pH) pacmeopa.



TennoBoii 3¢ (HeKT XUMUIECKON PEaKIIH.

OKuCINUTENBbHO-BOCCTAHOBUTEbHbIE PEAKLIUH. DIEeKMPOIU3 PACHEOPO8 U
pacnnagos. [IpakTuueckoe NpUMEHEHNE 3IIEKTPOIN3A.

CKOpOCTh peakiiy, ee 3aBUCUMOCTh OT pa3Nu4HbIX (pakTopoB. Karanuzatops! u
katanus. [IpeacraBnenne o pepMeHTax Kak OMOIOrMYECKUX KaTaln3aTopax
0eTIKOBOM MPUPOIBI.

OObpatumocTb peakiuil. XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEILIEHUSI.

JdeMoHCTpaMuU

Mopenu NOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METALTUICCKUAX
KPUCTAJUTMYECKUX PEMICTOK

Mopaenu MOJIEKyJT K30MEPOB U TOMOJIOTOB.

[Tonydyenue amnmoTponHeIX MoarQuUKanuii cepsl u Gocdopa.

PactBopenue okpaiieHHbIX BeliecTB B Boje (cynbdara meau(ll), mepmanranara
Kanusi, xaopuja xkenesa (110)).

3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHIICHTPALIUU U TEMIIEPATYPHI.
Paznoxenue nepokcuaa Boopoaa B MPUCYTCTBUU KaTalu3aTopa (OKCcHaa
mapranna(lV) u pepmenta (katanassi)).

OO0pa3Iel MUAIIEBHIX, KOCMETHYECKIX, OMOJIOTHUECKUX U MEIUITUHCKHAX 30JICH H
resne.

Oddexr Tunpans.

JlabopaTopHbIe ONBITHI

OmnpeneneHne xapakTepa cpeabl pacTBOPa ¢ MOMOIIBIO YHUBEPCAIBHOTO
UHIUKATOPA.

[IpoBeaenue peakiyii HOHHOro OOMeHa JiJIsl XapaKTEPUCTUKHN CBOMCTB
JIEKTPOJINTOB.

3. Heopzanuueckaa xumusa (13 uac)

Knaccudukanus HeopraHnueckux COeIMHEHN. XMMHUYECKUEe CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COECIUHEHUN.

Mertasibl. IEKTPOXUMUYECKUN Pl HAPsOKeHU MeTaioB. OO0Iue crnocoob
MOJIy4eHUs] MeTaoB. [lonamue o kopposuu memannos. Cnocobuvl 3aujumsl om
KOppo3uu.

Hemerannbl. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA TUITUYHBIX
HEMETAJIOB (Ha IpUMeEpe BOJI0PO/Ia, KUCIOPO/aa, TaJJOTeHOB U cepbl). O01as
XapaKTEepUCTHKA NOATPYIIIbI rajoreHoB (ot ¢gropa 1o noaa). braaropoansie
rasbl.

JemoHcTpanuu

OO6pa3ibl METAILJIOB Y HEMETAJIJIOB.

Bosronka #ionaa.

N3rorosnenne HOJTHON CIMPTOBOW HACTOMKH.

B3anmHoe BbITECHEHHME TAJIOTEHOB U3 PACTBOPOB UX COJIEH.
OO6pa3ibl METAIIJIOB U UX COCMHEHUH.



['openue cepsl, pocdopa, xene3a, MarHus B KUCIOPOIE.
B3auMoelicTBHE MIENOYHBIX U MIEIIOYHO3EMEBHBIX METAIIJIOB C BOJIOM.
B3aumopeiicTBre Meu ¢ KUCIOPOAOM U CEPOM.

OMnbITHI IO KOPPO3UH METAIIOB U 3aLIUTE OT HEE.

JlaGopaTopHbIe ONBITHI

B3auMmopericTBrE IIMHKA U kKeJle3a C PaCTBOPAMU KUCIIOT U IIEJIOYEH.
3HaKOMCTBO C 00pa3liaMyi METAJIOB U UX pyAaMHu (padoTa ¢ KOJJIEKIUIMU).
3HAKOMCTBO C 00pa3aMu HEMETAIOB U UX MPUPOIHBIMU COCTUHEHUSAMHU
(paboTta ¢ KOJIIEKIUSIMHA).

PacnioznaBanue XJI0pua0B U CyIb(HaTOB.

IIpakTuyeckue 3aHATHS

[Tosryuenue, coOnpanue 1 pacrio3HaBaHKE ra3oB.
Pemenne sxcriepuMeHTanbHbIX 3a1a4 0 TeMe «MeTaulbl 1 HEMETAILIIbDY.
N nenTudukanus HeOpraHUYeCKUX COCTUHEHUN.

4. Opeanuueckan xumusa (25 uac)

Knaccugukanus u HOMEHKIIaTypa OpraHu4ecKUX CoeIMHEHUN. XUMHUECKUe
CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUMN.

Teopus CTpOCHUS OPraHUYECKUX COCTUHEHUM. Y TIIEPOIHBIN CKEJIET.
Panukanel. ®yHKIMOHAIBHBIE TPYIIBL. | OMOIOTHYECKUI P, TOMOJIOTH.
CrpykrypHas uzomepus.

YrneBogopoabl: AJIKaHbl, AIKEHBI U JUEHBI, AIKUHBI, apeHsbl. [Ipupoaneie
MCTOYHMKH YTJIE€BOJOPOJIOB: HE(DTh U MPUPOIHBIN ras3.
Kucnopoaconepxaiiyre coeJUHEHUS: OTHO- U MHOTOATOMHbBIE CIIUPTHI, (DEHOI,
aJIbJIETU/Ibl, OJTHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, CJIOKHBIE 3(DUPBI, )KUPHI,
YTIIEBOJIBI.

A3oTcoepiKalie COeTMHCHHS: aMUHBI, aMUHOKHCIIOTBI, OSIIKH.

ITonuMmepsl: nIacT™Maccehl, Kay4yyKd, BOJIOKHA.

JlemoHcTpanuu

[Tpumeps! yraeBogopOI0B B PA3HBIX arperaTHBIX COCTOSHUAX (TPOTaH-
OyTaHOBasi CMECh B 3aXUTalIKe, OeH3MH, nmapaduH, achaner).
[Tomy4yenue 3THIICHA U alleTUIICHA.

KadecTBeHHBIC peakiiiy Ha KPATHBIC CBSI3H.

JlaGopaTopHbIie ONBbITHI

3HaAKOMCTBO C 00Opa3iiaMu IJIacTMAcC, BOJIOKOH U KaydyKoB (paboTa ¢
KOJUICKIIUSIMU).

3HaAKOMCTBO C 0Opa3iiaMu MPUPOIHBIX YIIIEBOJOPOIOB U MPOAYKTAMHU UX
nepepaboTKu (paboTa ¢ KOJIISKITUSIMH ).

3HAKOMCTBO C 00pa3IaMu MUIIEBBIX, KOCMETUYECKUX, OUOTOTHIECKUX U
MEIUIINHCKUX 30JICH U I'eJIeH.

N3rorosiieHne Mozaenen MOJIEKyJl OpPraHUYECKUX COETUHEHUN.



OOHapyKeHre HelpeACIbHbIX COCTUHEHUH B )KUIKUX He(PTEIPOIyKTaxX U
pPacTHTEILHOM Maciie.

KagecTBeHHBIC peaKIK HA aJIbJICTH b, MHOTOATOMHBIC CITUPTHI, KpaxMaJl u
O€EJIKN.

IIpakTnyeckue 3aHATHS

Nnentudukaiys opraHu4ecKuX COSTUHCHUI.
Pacrnio3naBanue niacTMacce ¥ BOJIOKOH.

5. Xumusn u scusns (5 uac)

Xumus v 310pOBkE. Jlexapcmea, hepmenmol, BUMAMUHBL, 2OPMOHDL,
MuHepanvtovle 800bl. [Ipobremsl, césa3anHble ¢ NPUMEHEHUEM NeKAPCIMEEHHbIX
npenapamoe.

Xumus 6 noeceonesmoil sncusnu. Morwwue u uucmawue cpeocmsa. Ilpasuna
bezonacHotl pabomsl co cpedcmeamu ObIMoBoU Xumuu. beimosas xumuveckas
2PAMOMHOCHb.

[IpoMpbIlTIEHHOE TTOTYYeHUE XUMUYECKUX BEILIECTB Ha MPUMEPE MPOU3BOJICTBA
CEPHOM KHUCJIIOTHI.

XUMHUYECKOE 3arpsS3HEHUE OKPYKAIOIIEH Cpe/ibl U €ro MOCIEICTBUSI.

JleMoHCTpauumn

O6paBI_IBI JICKApCTBCHHBIX IIPCIIapaTOB U BUTAMHHOB.
O6p2131_[BI CPCACTB 'NI'MCHBI 1 KOCMCTHKH.

JlaGopaTopHblie ONbITHI
3HAKOMCTBO C 00pa3IaMu JeKapCTBEHHBIX MPENapaToB JOMAITHEH
MEIUIIMHCKON alTeuKH.
3HAKOMCTBO C 00pa3aMu MOIOIIUX U YUCTAIINX CpeAcTB. M3yuenue
UHCTPYKLHM IO TPUMEHEHHUIO.

TPEBOBAHWSI K YPOBHIO HOAI'OTOBKHY BbIITY CKHUKOB
CPEJHEU OBIIEOBPA3OBATEJIBHOU HIKOJIBI

B pe3ynbTaTe u3ydyeHusi XMMUH Ha 0a30BOM YPOBHE YUEHUK JIOJKEH:

3HATh (IIOHMMATD)
* gaxicHenwue Xumu4ecKue nOHAmuA:
BELECTBO, XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE ATOMHAs U
MOJIEKYJIIpHAsl MacChl, HOH, aJUIOTPOIUS, U30TOIbI, XUMUYECKas CBA3b,
ANEKTPOOTPHULIATEIBHOCTD, BAJIEHTHOCTb, CTENIEHb OKUCIIEHUS, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIN 00beM, BEIIeCTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHUS, PACTBOPBI, JEKTPOJIUT U HEATEKTPOIUT, JIEKTPOIATHYECKAS
JUCCOLIMAIINS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHUE,
TEMI0BOM 3 PEKT peaknu, CKOPOCTh XUMUUYECKOMN peaKIuu, KaTaaus,
XMMHUYECKOE paBHOBECHE, YTIIEPOIHBIN CKENET, PYHKIIMOHAIIbHAS TPYIINA,
U30MepUsi, TOMOJIOTHS;



* OCHOBHBbIE 3AKOHbl, XUMUU: COXPAHEHHUS MAaCChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, MEPUOINIECKAN 3aKOH;

* OCHOBHbBlE MeoPpUU XUMUU: XUMUIECKOU CBSI3H, IIEKTPOITUTUUECKOM
JUCCOIMAIINY, CTPOCHUSI OPraHUYECKUX COCTUHECHMUIA;

* garicHelluue 6euiecmea U Mamepuaivl: OCHOBHBIC METAJUIBI U CILJIABHI,
CepHasi, COJIsiHasl, Q30THAS U YKCYCHAs KUCJIOTHI; 1IE€JI0YH, aMMUAK,
MUHEpaJIbHbIC YA0OpEHUsI, METaH, ITHJICH, alleTUJICH, O€H30J1, 3TaHOJI, YKUPBI,
MbLIa, TJII0K03a, caxapo3a, KpaxMall, IeJUTk0j103a, OCIKH, HCKYCCTBEHHBIC U
CUHTETUYECKHE BOJIOKHA, KAYYYKH, IJIACTMACCHI;

yMeThb

* Ha3bl6amp U3yUYCHHBIC BEIIECTBA 110 «TPUBUAIIBHOWY WU MEXKTyHAPOIHOU
HOMEHKJIATYpE;

* onpeoeiimsp: BAJICHTHOCTh U CTENECHb OKUCIICHUS XUMUUECKUX JJIEMEHTOB,
TUI XUMUYECKOH CBSI3U B COCIUHEHUSX, 3apsi]] MOHA, XapaKTep CPeibl B BOJIHBIX
pacTBOpax HEOPTraHUUYECKUX COCAUHEHUN, OKUCIUTENh U BOCCTAHOBUTEIIb,
MIPUHAJIJICAKHOCTD BEILIECTB K PA3JIMUHBIM KJIacCaM OPraHUYECKUX COCIMHEHUM;
* Xapakmepu30eamao: >JIEMEHTHI MaJIbIX IEPUOJIOB MO UX MOJOKECHUIO B
nepuoandeckoi cucreme /.M. Menaeneena; o0Iue XUMHIECKHE CBONCTBA
METAIIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAHUYECKUX U OPTaHUYECKUX
COEMHEHUI; CTPOEHUE U XUMHYECKHE CBOMCTBA N3yUYECHHBIX OPTaHUYECKUX
COCJMHECHUN;

* 00BACHAMB: 32aBUCUMOCTb CBOWMCTB BEILIECTB OT UX COCTAaBA U CTPOCHUS;
IPUPOTY XUMUYECKOU CBSI3M (MOHHOM, KOBAJICHTHOMN, METAJITMIECKOM ),
3aBUCUMOCTh CKOPOCTH XMMUYECKOU PEAKIIUHU U MOJOKEHUS XUMUYECKOTO
PaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

* GbINOJIHAMb XUMUYECKUI IKCHEPUMEHM TI0 PACTIO3HABAHUIO BAKHEUIIINX
HEOPraHUYECKUX U OPTAaHUYECKUX BEILIECTB;

* IPOGOOUMb CAaMOCTOSATEIbHBIN MOMCK XUMUYECKON MH(OPMAIUH C
HCTIOJb30BAaHUEM PA3IMYHBIX UCTOYHUKOB (HAYYHO-TIONYJISIPHBIX U3/IaHUM,
KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB HTepHETA); UCTIOIB30BAThH
KOMITbIOTEPHBIE TEXHOJIOTUH JJI1 00pa0OTKY U TIepeiadyu XUMHUYECKOM
uHGOPMAIUH U €€ MPECTaBICHUS B Pa3IMYHbIX (opMax;

HCMOJIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHYECKOH
AeSITeJIbHOCTH M NMOBCEITHEBHOM KU3HHU JIJISA:

* 00BSICHEHUSI XUMUYECKUX SIBJICHUH,

MIPOUCXOJISIIINUX B TIPUPOJIE, OBITY U HA TPOU3BOJICTBE;

* OMpe/IeNIeHUs] BO3MOXXHOCTH MTPOTEKAHUS XMMUYECKUX MPEeBpaIllCHUN B
Pa3JIMYHBIX YCIOBUIX U OLICHKH WX TOCJICICTBUM;

* JKOJIOTUYECKH TPAaMOTHOTO MOBECHUS B OKPYXKAIOIIEH Cpeie;

* OLICHKU BJIMSTHUSI XUMHUUYECKOTO 3arps3HEHUs OKPYKAIOIIEH CpeIbl Ha
OpraHu3M YeJIOBeKa U IPYTHE )KUBbIE OPTaHU3MBI;

* 0€301aCHOI0 0OpAIlCHUs C TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMH,
1a60paTOPHBIM 000PYAOBAHUEM;

* PUTOTOBJICHUS PACTBOPOB 3aIaHHON KOHIIEHTpAIMH B OBITY U HA
MIPOU3BOJICTBE;



* KPUTUYECKOM OIICHKH TOCTOBEPHOCTU XMMHUYECKON HHPOpMAIIHH,
ITOCTYNAOIIEN U3 PAa3HBIX UCTOYHUKOB.



