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IlosicHuTEILHASA 3aIIMCKA
AKTYaJIbHOCTD U NeJaroruveckas 1nejaecoo0pa3HocTb

B cBs31M ¢ BHeJpeHHEeM HOBBIX CTaHAAPTOB B 00pa30BaTENbHbBIN MPOIECcC HIKOJIbI, 0cO00e
MECTO OTBOJUTCS MPAKTUYECKOW, MCCIEAOBATEIbCKOM eATeNbHOCTH oOyuaromuxcs. Kak
MOBBICUTh HMHTEPEC IIKOJBbHUKOB K H3Y4YEHMIO IIKOJIBHOrO Kypca xumuu? Kak BbIIBUTH
TaJaHTIUBBIX, OJAPEHHBIX AETe? DTOT BOIPOC BOJHYET MHOTMX yuurened. OnHUM U3 myTel
peueHus 3TOH MpoOJieMbl — MpOrpaMMma JOMOJHUTEIBFHOTO 00pa30BaHMsA, KOTOpAs SBISETCS
HEOTHEMJIEMOH COCTABJISIONICH Y4eOHO-BOCITUTATEILHOTO TIpoIiecca.

HanpasJijieHHOCTH (MPOodu/Ib MPOrpaMMbl): €CTECTBEHHOHAYYHAs

AKTYaJIbHOCTh NPOrPaMMbl 3aKJIOYACTCAd B IOJIYYEHUU HOBBIX U 3aKPEIUICHUU YXKE
MMEIOIINXCA 3HaHUM no xumuu. [Iporpamma noiKHA MO3BOJUTH PEAIM30BaTh 3aJ0KEHHYIO B
o0pa3oBaTeNbHbIX CTaHAApTaX METalpEeIMETHYI0 HANpaBlIEHHOCTh B OOyYEHUU XHMHUU.
OOyyaromuecs mNoJydyaT BO3MOYKHOCTb ITO3HAKOMHUTBCSI U OBJIQJETh HAyYHBIMH METOJaMU
pelIeHNs] Pa3TUYHbIX TEOPETUYECKHX W MPAKTHYECKUX 3a/1ad, YMEHHAMH (OpMyIupoBaTh
THIOTE3bl, KOHCTPYHUPOBATh, MPOBOJUTH HAONIOJEHHS, OLEHHBATh W  AaHAJIU3UPOBATH
MOJTy4YECHHBIE PE3YIIbTAThI, CONOCTABIATH MX C OOBEKTUBHBIMHU PEATUSMU JKU3HU.

MakcuManabHO IIMPOKHUM CHEKTP BO3MOKHBIX TBOPUECKHMX U IO3HABATEIbHBIX WHTEPECOB,
CIOCOOCTBYET PAa3BUTHUIO Yy JETEeH pa3NUYHBIX YMEHUN W HABBIKOB JI MCCIEI0BATEIbCKOU
paboTHI.

B mporpamMMy paGoThl BKIIOYaeTCS U3y4EHHE TEOPETUYECKUX BOIPOCOB, HAMPABICHHBIX Ha
CUCTEMAaTH3AIHMI0 U 0000I1IeHnEe UMEIOIINXCS 0a30BbIX 3HAHUIA.

Azpecatbl mporpamMmbl: oOywaromiuecst 15  jeT, [poOSABISIIOIIME HHTEpEC K

€CTECTBEHHOHAYYHBIM 3HAHUSM.
O6bem mnporpammbl: 102 uaca B rom,3 4daca B HeNENO, W3 HUX | Yac-ouHbIH, 2
JTUCTAaHIIMOHHBIX.
®opma OpraHu3aluy 3aHATHI: OYHO-IUCTAaHIIMOHHAS
Buabl 3aHATHIA: JEKIUH, MPaKTUYECKUE 3aHSATHS, MPOEKThI, CaMOCTOSTENbHAas padoTa,
JUCTAaHLIMOHHASI.
Cpok ocBoeHust nporpammsi: 1 rog
Henaun nmporpamMmsl: oOyuyeHue NMPAKTUUYECKOW XMUMHH, Pa3BUTHE €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUSI W JIMYHOCTHON MOTHBAallMM K IO3HAHUIO 4Yepe3 HCCIIENOBATEIbCKYIO
JeSTENIbHOCTD B MPOIIECCE U3YUEHUS XUMUH.
3aga4u nporpaMmsbI:

- 06y‘-II/ITI) OCHOBaM npaKanecxoﬁ XUMHU:. aHAJIN3Y U CUHTE3Y,
- HAaY4YUTb MIPpUHIUIIAM U METOJUKE ITPOBCACHUA HCCHGZ[OB&TCHLCKOI\/II pa6OTBI;

- O6yLII/ITB pa60Te C XUMHUYCCKUMHU PCAKTUBAMU U HpI/I60paMI/I, IMPOBCACHUIO
HpOCTCfII.HPIXJ'I@ﬁOpElTOpHBIX onepaunﬁ: Harpes, [ICPETroOHKa, SKCTPAaKI M, (I)I/UIBTpOBaHI/IC,
B3BCIIMBAHUC U T.1.,

- O3HAKOMHUTH C MPOUCXOXKICHUEM H PAa3BUTUCM XHMUMU, PICTOpI/Ief/'I
MPOUCXOKACHUAXUMHUUCCKUX CUMBOJIOB, TCPMHUHOB, HOHHTHﬁ;

- C(bOpMI/IpOBaTB " Pa3BUTh MOJIOXKUTCIIBHYIO MOTHBAIIUIO K ,Z[aﬂbHefIH.IeMy
HN3YUCHHUIOCCTCCTBCHHBIX HAYK;

- pa3BUTh IO3HABATEIbHYIO U TBOPUYECKYIO AKTUBHOCTH;



VYesoBus peanu3anu NporpaMMsbl — 3TO peajbHas U JOCTYITHAS COBOKYITHOCTh YCIOBUM

peanuzanuu nporpammbl: «Toka pocTa» kaOWHET XUMHHM U MH()OPMATHKH, 000pyIOBaHHE IO

xumun «Touka pocray, nH(pOPMAIMOHHBIE (ayAnWO-, BHIECO-, (OTO-, UHTEPHET HCTOYHHKH),

METOANYECKUE U UHBIE PECYPCHI;

®opma NPoMeKYTOYHOM aTTeCTAllMU: TECT

CoaepixkaHue nporpaMmmbl

Yueono-memamuuecxkuin nnan

No Ha3Banmue pa3jiesioB u kosmue | HampaBneHHOCTB [leneas O6opyn
3aHs | TeM CTBOBO | 3aHATHI YCTaHOBKa oBa-
THS 4acoB (Teopwusi, mpaKTHKa) HHe
(u3
HUX
OYH/ITN
CTaHT
1 BBenenune B mporpammy 2
yaca
1.1 | Brognoe 3aHsATHE ‘ 2(2/0)
2 Hpexmer xumuu 10
4acoB
2.1 | Tlonsitusi: aTom, 2(1/1)
MOJIEKYIa,
JJIEMEHT
2.2 | Ouznyeckue u 1(1/0) «TemnoBoit sdexr I[Tokazats, 4TO JlaTauk
XHUMHUYECKHe pacTBOpeHHs pacTBOpeHHe TeMIepa
SBJICHUS BEIIECTB B BOJICY BEIIECTB UMEET PsiJi | TYpBI
IIPU3HAKOB IIJIaATUHO
XUMHUUYECKOH BbIN
peaxiuuu
2.3 | ®usnyeckue 2(1/1) «Temneparypa IMokaszatp Jaruuk
CBOMCTBaA TUTABJICHUS 3aBUCHUMOCTD TeMIepar
BEIIECTB C busnuecknx ypBbI
pa3HbIMH  THUIAMH | CBOWCTB BEIIECTB | IUIATHHO
KPUCTAJUTHYECKUX OT THITa BB,
peuEToK» XUMUYECKOH CBSI3U | AATYUK
TEM-
neparyp
bl
TepMora
PpHBIN
2.4 | Yucrsie Bemecta u cmecu |1(1/0)
2.5 | Paznenenue 2(1/1)
cMecen
2.6 | 3aKOoH COXpaHEHHS 2(1/1) «3aKoH co- OKcniepuMeHTaIbHO | Beckl
Macchl XpaHEHHUs € JI0Ka3aTeIbCTBO AIEKTPO
Maccsl Be- JIECTBUA 3aKOHA HHBIE
IIECTB»




XuMuYecKue peakuumn
7 4acoB

3.1 | Ilonstue o 5(1/4) «[Tony4enue CuHTe3 CONM U3 Ludp
XHMHUYECKOM MEIHOTO  Ky- KUCJIOTHI M OKCHIa | OBOM
B3anmoneiicTsun IIopoca» MeTajia MHUKpPO
BEIIECCTB CKOTI

3.2 | IlpuHUIHUIIBI 2(1/1)
rpaduyeckoro
OTOOpaKCHHS
peakunii

4 PaGoTra ¢ razamu

12 yacos

4.1 | Pazutre xumun.Onbitel | 4(1/3) «Ormpenenenune DkcnepuMenTanbHo | [IpuGop
Jox Ipuctau, K.-B. cocTapa OTIPEACIUTD TUTSt
[Mleene BO3/IyXa» coaepKaHue onpezaen

KHCIIOPO/Ia B CHHS
BO3/IyXe cocraBa
BO3/yXa
4.2 | Bomopon, 4(1/3)
KHCJIOPOJ 1
aMMHUaK
4.3 | U3yuyenue razon 4(2/2)
1 pacTBOPOB

5 Pa6ora ¢ pacteopamu. Bona
10 yacos

5.1 | llonsitus: pacTBop u 2(0/2) «Bnusaue CoopmupoBats Jaraunk
pacTBOpEHUE pacTBOpHTENISIHA pEeICTABIEHHE O 3IIEKTPO

JIMCCOIIHAITHION BIIMSIHUH -
pacTBOpHTEIS HA HPOBOJTH
JIMCCOIIHAITHIO ocTH
3IIEKTPOJIUTA

5.2 | Kpucramisi 2(1/1) Habnroaenue 3a [Moka3athb Ludp

pocToMm 3aBUCUMOCTbD OBOU
KPHUCTAIIOBY PAacTBOPUMOCTH OT | MHKPO
TEMITepaTypbl CKOII

5.3 | Ilénoun u 3(1/2) «Omnpeneneane Cdhopmuposarthb Jarunk
KHCJIOTBI pH paznuynbIx HpeCTaBJIEHHE O pH

cpem» mkane pH

5.4 | Commn 3(1/2) «Omnpenenenne 3aKpenuThb Jatunk

KOHIICHTPALIMU [pe/ICTaBICHHE O AIEKTPO
COJTH TIO DJIEKTPO- 3aBHCHMOCTH -
MPOBOJHOCTH 3IEKTPO- POBOJIH
pacTBopa» HPOBOJHOCTH oCTH
pacTBOPOB OT
KOHIICHTPAIHU
HMOHOB
6 MeTajbl M HX cOeTHHEHHs 6 YacoB




6.1 | MeTamisl U X 2(0/2)
COCITUHCHHMS —
CTOMKHE M aKTHUBHBIEC,
TBEPABIE U
MSTKUE,
JparoleHHbIe
6.2 | MeTalibl OCHOBHBIX 2(1/1)) «CpaBHHTEBHAS KonunuectBeHHO JaTuuk
rpyIIn XapaKTepUCTHKA 0XapaKkTepu30BaTh | HAMPSK
BOCCTaHOBUTEJIb- BOCCTaHOBUTEJIb- CHUS
HOM CITOCOOHOCTH HYIO CITOCOOHOCTh
METaJLIOB» METaJIOB
6.3 | Metayuibt 2(0/2)
MOOOYHBIX TPy
7 DJIEKTPOXUMHS
6 yacos
7.1 | l'anpBannyeckue 2(1/1) «3aBUCUMOCTb CdopmupoBatsb Jaruuk
AJIEMEHTBI 3IICKTPO- MPEICTaBJICHUE O BIIEKTPO
MPOBOAHOCTH 3aBUCUMOCTHU -
pacTBOpOB 3JIEKTPONPOBOAHOC | IPOBOAH
CHJIBHBIX TH PaCTBOPOB OT OCTH
NEKTPOIUTOBOT KOHIIEHTALUH
KOHIICHTPAIIMH IOHOB
HOHOBY
7.2 | YcTpo#cTBO 2(1/1) «Omnpenenenue 3aKpernurhb Jaruuk
OaTapeiiku KOHIICHTPAIMH IpeJICTaBICHUE O BIIEKTPO
COJIH TIO AIIEKTPO- 3aBUCUMOCTH -
MPOBOIHOCTH BIIEKTPO- MPOBOJIH
pacTtBopa» MPOBOJIHOCTH OCTH
pacTBOPOB OT
KOHIICHTPAIIMH
HOHOB
7.3 | Koppo3sus 2(0/2)
METaJUIOB. 3aluTa
oT
KOppO3uu
8 Keaezo. CBoiicTBa xKejie3a
4 yaca
8.1 | OcobeHHOCTIIKEIE3A 2(0/2)
1 COCTMHEHUMN
xKelesa.
Marnetusm
8.2 | Peakuunu 2(1/1)
COEIMHEHMIKeIe3a.
Xumuyeckaspaayra
9 HemeTtanisi

8 yacos




9.1 | Cepa u dpochop — 4(2/2) «Cunres N3yunth
TUIIMYHBIE CepoBOIOPOJIA. 71abopaTOpHBIE
IpeICTaABUTEIH KauecTBeHHnbIe CHOCOOBI
HEMETaIOB peaxuuu Ha HOJIy4EHHS Cepo-
CEepOBOJIOPOJ U BOZIOPOJa, €ro
cynb(huabD CBOICTBA U
CBOICTBa
CyIb(QHUIOB
9.2 | T'ayioreHs!. 4(1/3)
CxoncTBo 1
paznuaus
10 | Ananu3 u ouncTka Bemects 10 yacoB
10.1| Unaukaropsl. 3(1/2)
[Tonyuenue u
N3yYCHHECBOWCTB
10.2| Crioco6st 4(2/2)
oOHapy>KeHUs
KAaTUOHOB U aHHOHOB.
L[BeTHBIE peakuuu.
Amnanus
CMecH coJieit
10.3| OkwucauTensHo- 3(1/2) «3menenne pH Jloka3zatb, 4TO B Jatank
BOCCTAaHOBUTEJIbHBIC B X0/1€ nporiecce pH
peaxiuu B OKHCIIUTEIILHO- nporekanust OBP
OBITY U B BOCCTaHO- BO3MOYKHO
naGoparopuu BUTEIIbHBIX obpa3oBaHue
peaximii» KUCJIOTBI HJIH
IEJI0YN
11 | l'eneTnyeckasi CBSI3b HEOPraHUYECKHX COeTHHEHMIT 6 YacoB
11.1| MHoroob6pasue 3(1/2) «Omnpenenenue DKcnepuMeHTaIbHO | JlaTunk
HEOPraHMYECKUX aMMHaYHO pasinyaTh BIIEKTPO
XMMUYECKHX BEIECTB U CEJIUTPHI U MOYECBHHY U MHHE- | -
peaxiuii MOYEBHUHbBD) palibHbIE MPOBOJH
ynoopeHus ocTH
11.2| Okcunst 3(1/2)
METAJUIOB U
HEMETaJJIOB
12 | Muoroo6pa3ue opraHu4eckux coequHeHuii 21 yac
12.1| MHoroo0Gpa3ue 5(1/4)
COEIMHEHUI
yriepoaa
12.2| Macina u xupbl 5(1/4) «Omnpenenenue Chopmuposarsb Jaruuk
pH paznuunbIx HpeCTaBICHHE O pH
cpen» mkane pH
12.3| Kpaxman u 5(1/4)
TIII0K03a
12.4| Opranuueckue 6(1/5)
BEIIIECTBA B

MIPHUPO/IE




Cooeprcanue yueonozo nnana
BBenenue
Ipeamer xumuu

[TonaTus: aroM, Mojekysna, 3yeMeHT. DPU3NYEeCKMe U XUMUYECKUE SBIICHUS. Pu3ndeckue
cBoiicTBa. YncThie BeniecTBa U cMecH. Paznenenne cmeceid. 3aKOH COXpaHEHUSI MacChl

MHuoroo0pa3ne XMuMH4EeCKHX peaKiuii

Knaccudukanus XUMHUYECKHUX  PEAKIMA: PEaKIUu  COCIAUHEHUS, Pa3lIoKEHUs,
3amemneHusi, oOmeHa.  OKHUCIHUTEIbHO-BOCCTAHOBUTENBbHBIE  peakmuu.  OKHCITUTEIb,
BOCCTAHOBUTEJb, IPOLIECCHl OKUCIEHUST M BoccTaHoBieHHs. (CocTaBlieHHE ypaBHEHUU
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA C TIOMOIIBIO METO/Ia SJIEKTPOHHOTO OaaHca.

TennoBsie 3 (HeKThl XUMUYECKUX peaKlUid. DK30TEPMUUECKHE U SHIOTEPMHUUECKUE
peakiuu. TepMoxXxuMHUecKre ypaBHEeHUA. PacyeTsl o TepMOXUMUYECKUM YPaBHEHHSIM.

CkopocTh XMMHYECKHX peakiuii. PakTopbl, BIUAIONIME HA CKOPOCTh XUMHYECKHX
peakuuii. [lepBonauansHoe mpeacraBienue o katanuze. OOparumble peakiuu. [lonarue o
XUMHUYECKOM PAaBHOBECHHM. XUMHUYECKHE PEAKIMU B BOJHBIX PACTBOpPAX. DIIEKTPOIUTHI H
HeaneKkTpoauThl. HMonbl. Kartnonsl W aHWOHBL. ['mapatHas Teopus  pacTBOPOB.
DIEKTPOTUTHYECKAsT AUCCOIMAIUS KUCIOT, OCHOBaHUM u coisiei. Crnalble W CHIbHBIC
anekTpoiuThl. Ctenenpb aucconuanuu. Crenenp nucconuanuu. Peakiimm noHHOro oOMeHa.
YcioBus TeUeHUs peakiii HOHHOTO OOMeHa /10 KOHIa. XUMUYECKHE CBOWMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKHX COCIWHEHUN B CBETE MPEICTAaBICHUNH 00 AJIEKTPOIUTUUYECKOU
JUCCOIMAlMM W OKUCIUTEIbHO- BOCCTAHOBHUTENbHBIX peakuui. lloHstue o rugponuse
COJIEH.

MHoroo0pa3ue BemecTs

Hewmeramnsl. I'anorensl. [lonoxeHue B IepuogndecKOd CUCTEME XMMUYECKUX JJIEMEHTOB,
cTpoeHne ux aromoB. Haxoxnenune B mnpupone. dusnyueckne M XUMHUYECKHE CBOMCTBA
rajioreHoB. [lonydeHne u npUMEHEHHE TajoreHoB. Xjop. Pu3nueckue U XHUMHUYECKUE
cBorcTBa xiyopa. [Ipumenenune xnopa. Xnoposomopon. ®dusmueckue cporictsa. Ilomydyenue.
Consimast xucnora u e€ conu. KadecTBeHHas peakuus Ha XJIOpUA-MOHBI. Pacmo3HaBaHue
XJIOPUI0B, OPOMUIOB, HOIUIOB.

Kucnopon u cepa. Ilonoxenue xucnopona u cepsl B [ICXD, crpoeHne ux aromos.
Cepa. Anmnotponus cepbl. Pu3nueckue U XuMU4ecKkue cBoicTBa. HaxoxxaeHnue B npupoae.
[Tpumenenue cepol. CepoBonopoa. CepoBojopojHasi KucioTa U ee conu. KadecTBeHHas
peakius Ha cyabua- woHbl. Oxcupa cepbl (IV). dusnueckre W XMMUYECKHUE CBOMCTBA.
[Tpumenenue. CepHucrasi Kucjaotra u ee coiau. KadecTBeHHas peaxius Ha CylIb(UT-UOHBI.
Oxcun cepsl  (VI). CepHas kuciaoTa. XHUMHYECKHE CBOMCTBa pa30aBICHHON |
KOHIIGHTPUPOBAaHHONW CcepHOM KHUCIOThl. KadecTBeHHass peakiuuss Ha CyJb(aT-HOHBI.
XVMUYECKHE pEakllU{, JIekKAllue B  OCHOBE IIOJIYYEHHMs] CEPHOW KHUCIOTHI B
IIPOMBIIIIEHHOCTH. [IpuMeHenne cepHOi KUCIOTHI.

Aot u ocdop. [Tonoxenune azora u pocdopa B [ICXI, crpoenne ux aromoB. A30T,
¢busznueckne U XUMHUYECKUE CBOMCTBA, IMOJIyueHHE M IpuMeHeHue. KpyroBopoT azorta B
npupose. AMMuak: pU3NUECKHe U XUMUYECKHE CBOMCTBA, IoJyuyeHue 1 npuMmeHenue. Conu
aMMOHHMSI. A30THasi KHCJIOTa U ee cBoicTBa. OKHUCINTENbHBIE CBOMCTBA a30THOM KUCIOTHI.



[TomydeHue a30THOM KHUCIOTHI B JJaOopaTopuu. XUMUYECKHE PEAKIINH, JICKAIINE B OCHOBE
IIOJIyYEHUSI a30THOM KUCJIOTHI B MPOMBIIIIEHHOCTH. [IpuMenenue a3otHoi kucinotsl. Conu
A30THOM KHMCJIOTHI U X MPUMEHEHHUE. A30THbIE y10OpEeHUSI.

®ochop. Amnorponus pochopa. Pusznueckue U XUMHUECKUE CBOMcTBa (ocdopa.
Oxkcun docdopa (V). Oprodochopras kucnora u ee conmu. Pochopubie y1oOpeHHs.

VYraepon u kpemuuii. Ilonoxenue yriaepoaa u kpemuusa B [ICXD, crpoenue ux
aToMOB. Yrnepo. Amotponus yriaepoaa. Gusnueckue U XMUMUYECKUE CBOMCTBA yriiepoa.
AncopOumsi. YrapHblii Ta3, CBOWCTBA M (PU3MOJIOTHYECKOE JCUCTBHE HA OPTaHHU3M.
VYrnekucnblid ra3. YroibHas KMcioTa M ee conu. KauecTBeHHble peakiuu Ha KapOoHaT-
nonbl. Kpyroopot yriepona B npupoje. OpraHuueckue COeIMHEHUs yriiepoa.

Kpemnuii. Oxcun xpemuus (4). KpemnueBas kuciora u ee conu. Crekio. LlemeHT.

Mertamnsl. [lonoxenne weramwioB B I[ICXD JI.M.MennaeneeBa, CTpoeHHE HX

aTOMOB.
Mertannuueckast CBs3b. @DHU3MYECKHE CBOICTBA MeETAIJIOB. PsJ aKTUBHOCTH
MeTaJIoB. XUMHUUYECKUEe CBOMCcTBa MeTamioB. OOmMe crnoco0bl MOIydYeHUs METAIIOB.
Cmnasel MetaiioB. Illenounsie Metambl. [lonoxeHne MIENTOYHBIX METAIIOB B
NEePUOANYECKON cucTeMe, CTpoeHUueuX atomoB. Haxoxknenue B mpupoge. Maruuii u
KaJIbLIMI, WX BaKHEHIIMe coeauHeHus. ) KeCcTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHSHHUSI.

AmomuHuii. I[lonokeHne amOMUHUS B NEPUOJUYECKOM CHUCTEME, CTPOEHHE €ro
aroma. Haxoxnenue B mnpupone. DPu3MUeCKHE U XUMHYECKHE CBOWCTBA AJIFOMHUHHS.
AMdoTepHOCTH OKCH/IA ¥ TUAPOKCUIA ATIOMUHUSL.

Kenezo. Ilonoxenue xeneza B NEPUOJUYECKON CHUCTEME, CTPOEHHE €ro aTroMma.
Haxoxnenue B mnpupoae. @usznueckue M XMMHYECKUE CBOWMCTBa keje3za. Baxueilmme
COCIMHEHUS Kele3a: OKCHAbI, Tuapokcuabl u comu xenesa (II) um xemesza (IID).
KauecTBeHHBIE peaklii HA HOHBI.

Kparkuii 0030p BaKHeHIINX OPraHU4YecKUX BellecTB

IIpenmer oprannueckor xumuu. HeopraHudeckne M OpraHUYECKUE COCIUHEHUS.
Yrinepon — ocHoBa ku3HM Ha 3emie. OCOOEHHOCTHM CTpPOCHHS aroma yriepoaa B
OPraHUYECKUX COCTMHEHUSX.

Yraesonpoponsl. [IpenensHsie yrieBogopoasl. Meran, 3TaH, IpomnaH — MPOCTEUIINE
MPEJICTABUTENN TPEEbHBIX YIIeBOIOPOAOB. CTpPYKTypHbIE (GOPMYIBI YIIEBOIOPOIOB.
['omonornyeckuii  psAa  NpeNenbHBIX — yriIeBoAOpoAoB. I'omosorn. @Pusnyeckue u
XAMHMYECKHE CBOMCTBA IIPENEIBbHBIX YIJIEBOAOPOAOB. Peakuuu ropeHus U 3amenieHus.
Haxoxnenue B mpupoaenpeaenbHbIX YyrieBoaopo1oB. [[pumenenne merana.

HenpenenbHbie  yrieBomOpOABI. OTHUIICHOBBIN pan HETPEIEITbHBIX

YTJIEBOJOPOIOB.

Otuied. Puznyeckre U XUMHUYECKUE CBOIMICTBA DTUJIEHA.

ALIETUJIICHOBBIM  psii  HENPEIENIbHbIX  YIJIeBOAOpoaoB. AneruneH. (CBoiicTBa
anetuieHa. [[puMeHenue anerusieHa.

[TpousBogubie yraeBomoponoB. KpaTkuii 0030p OpraHMYECKUX COCTUHEHHIL:
OJIHOATOMHBIE CHUPTHI, KapOOHOBBIC KHUCIOTHI, CIIOXHBIE S(UPBI, KHUPBI, YIIEBOIBI,
aMUHOKHCIIOTHI, OeKu. Posib G€KOB B OpraHusme.

[TonsiTHE O BBICOKOMOJNEKYJISIPHBIX BemiecTBax. CTPyKTypa MOJUMEPOB: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb NOJUMEpHU3auuu. [loJMATUIIEH, TOJIUIPONMIIEH,
MOJIMBUHUJIXJIOPU .



I[lnanupyemMble pe3y/ibTaThl OCBOEHHSI Kypca
Pa3zeuBaronue:

*  ynIyOJsITH 3HAHMS 1O TIpeaAMeTaM reorpaduu, OUoI0THY;

*  pa3BHBaTh yMEHUs 00YYaIOIINXCS OCHOBAM OPHEHTUPOBAHMUS,

*  pa3BHBATh UHTEPEC K MPEIMETaM €CTECTBEHHOHAYYIHOTO [IUKJIA;
*  pacHIUpPSATH reorpapuuecKuii Kpyro3op o0y4aronmxcs;

- Pa3BUBATH Ha6JIIOI[aTCJIbHOCTB;

BocnuraresbHbie:
. obecneunTh MPOPHUIAKTUKY aCOIUATBHOTO TTOBEICHUS;
. BOCIHUTHIBATh NATPUOTHUYECKUE U TYXOBHO-HPABCTBEHHBIE YYBCTBA Y 00YUAIOIINXCS;
. CIOCOOCTBOBATH COLIMATILHOMY Pa3BUTHIO JIMYHOCTH;
. BOCTIMTHIBATH TPYIOJIIOOHE, BOJIEBBIC Ka4eCTBA.
Ooyuaromue:

* ONUCHIBATH CBOMCTBA TBEPBIX, )KUJIKUX, FA3000pa3HbIX BEUIECTB, BBIACISS UX CYIIECTBEHHbBIE
MIPU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA M0 COCTaBY, CTPOSHHIO U CBOMCTBAM, YCTaHABIMBATH MPUUNHHO-
CJIEJICTBEHHBIE CBSI3M MEXY TaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHITUI: aTOM, MOJIEKYJIa, XHMHYECKHUH JIEMEHT,
MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BaJICHTHOCTH, UCTIONB3YS 3HAKOBYIO CUCTEMY XUMHU;

* 1aBaTh CPABHUTEJHHYIO XapaKTEPUCTUKY XUMUIECKUX DJIEMEHTOB U BAXHEUIITNX COCTUHEHUI
€CTECTBEHHBIX CEMEHCTB LIETOYHBIX METAJIOB U TaJIOT€HOB;

* [I0JIL30BATHCS JTAOOPATOPHBIM 000PYIOBAaHUEM M XMMUYECKOH MOCY 101

* POBOJUTH HECITIOKHBIE XUMUYECKUE OTBITHI M HAOIOICHUS 32 N3MEHEHHEM CBOMCTB BEIIECTB B
NpoIIecCe UX MPEBPAIEHHIA; COONI0IaTh MPaBUIIa TEXHUKH O€30MTaCHOCTH MPU MPOBEICHUN
HaOJII0IEHUH U OIBITOB;

* pasnuuaTh OKCIEPUMEHTAJIbHO KHUCIOTHI W IIEJIOYH, MOJb3YACh WHAMKATOPAMH; OCO3HATh
HEOOXOIUMOCTh COOTIOIEHHS Mep OE30MaCHOCTH TPH OOPAIIEHHH C KUCIOTaMH U IIEI0YaMH.

* TPaMOTHO 00paIaTHCS C BEMECTBAMH B MIOBCEAHEBHOM JKHU3HH;

* 0CO3HABaTh HEOOXOAUMOCTh COOJIOICHUS MTPABHJII SKOJIOTUYECKH 0€30I1aCHOTO MOBEICHHUS B
OKpY>Karolllel MPUPOIHON cpee;

* IOHUMATh CMBICIT U HEOOXOIMMOCTH COOJIOCHHS MTPEITUCAHIH, TIPEIAraeMbIX B HHCTPYKIIUSX 110
MCIOJIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XMMHUU U JIP.;

* 00BEKTUBHO OLIEHMBAaTh MH(OPMALIMIO O BEIIECTBAX M XMMHYECKHUX MPOLECCaX, KPUTHUECKU
OTHOCUTBCSI K TICEBIOHAYYHOM HH(OpMaluu, HEA0OPOCOBECTHOM pekilaMe, Kacaroleics
WCTIOJIb30BAHUS Pa3JINIHBIX BEIIECTB.



Kanenoapuuwiit yueonwiit cpagux

Kommniiexke opraHu3aumoOHHO-TIeIarorn4ecKnx ycjaoBHuil

No i/ Hara ®opma Koua-Bo|Tema 3ansaTus Mecto
3aHATHS |[4acoB NpoBeIeHHUsI

1-2 OYHas 2 (0/1) |BBoaHoe 3ansiTue «Touka  pocTtay.
Kabuner xumuu

3-4 ounas/nuct|2(1/2) | IlonsaTtusa: aroM,MOJI€Kya, «Touka  pocTtay.
JIIEMEHT Kabuner xumuu

5 OYHas 1(0/1) | dusuueckue ¥ XUMUYECKHE «Touka  pocTtay.
SIBJICHUS Kabuner xumuu

6-7 ounast/muct|2 (1/1) |®Pusndeckue cBoiicTna «Touka  poctay.
Kabuner xumun

8 ouHast 1(0/1) |Ywuctele BeliecTBa M CMECH «Touka  pocTtay.
Kabuner xumuu

9-10 ounast/muct|2(1/1) |Pa3menenue cMmeceit «Touka  pocray.
Kabuner xumuu

11-12 ounas/nuct|2(1/1) |3akoH cOXpaHEHHS MacChl «Touka  poctay.
Kabuner xumun

13-17 ounast/muct|5(1/4) | IlonsaTue o XuMH4eCKoM «Touka  poctay.
B3aumMopeiicTBuu  BellecTs KabuneTr xumun

18-19 ounast/muct|2(1/1) | Ipunnuner rpaduueckoro «Touka pocTay.
OTOOpaXXeHHsT peaKIuil Ka6usHer xuMuu

20-23 ounasi/nuct|4(1/3) |Pa3Butue xumuu. Onbitel k. |«Touka  poctay.
IIpuctmu, K.-B. lleene Kabuner xumun

24-27 ounas/nuct|4(1/3) |Bomopon, kuciaopoa u ammuak |« Touka pocTay.
Kabuner xumun

28-31 ounasi/nuct|4((2/2) |13ydenue ra3oB u pactBopoB |«Touka  poctay.
Kabunet xumun

32-33 JIACT. 2(0/2) |TousTHSL: pacTtBop ul«Touka  poctay.
pacTBOpeHue Kabuner xumuu

34-35 ounasi/nuct|2(1/1) |Kpucramisr «Touka  poctay.
Kabunet xumun

36-38 ounast/muct|3(1/2) |ILl€noun 1 KUCIOTHI «Touka  pocTay.
Kabunet xumun

39-41 ounast/nuct|3(1/2) |Conu «Touka  pocTtay.
Kabuner xumuu

42-43 JIVCT. 2(0/2) |Metamnbl u ux coeauHenus —|«Touka — pocray.

CTOWKHE U aKTHUBHBIE, TBEP/bIE
u
MSATKHUE, IParolcHHbIE

KaOuneT xumuu




44-45 ounasi/muct|2(1/1) |Meramibl OCHOBHBIX TPYIII «Touka  poctay.
Kabuner xumuu
46-47 JIACT. 2(0/2) |Mertasmibl TOOOYHBIX TPYIIIT «Touka  pocray.
Kabuner xumuu
48-49 ounast/muct|2(1/1) |TanbpBaHUYECKHE SJICMEHTBI «Touka  pocTtay.
Kabuner xumuu
50-51 ounasi/nuct|2(1/1) |YcrpoiicTBo OGaTapeiku «Touka  pocray.
Kabuner xumuu
52-53 JIACT. 2(0/2) |Kopposus wmeramioB. 3ammra|«Touka  pocTay.
oT Kabuner xumuun
KOPpO3UH
54-55 JTUCT. 2(0/2) |Ocobennoctn xKenesa ul«Touka  pocray.
COEIMHECHU I xenesa. |Kabuner xumun
Maruerusm
56-57 ounast/muct|2(1/1) |Peakumu coeaunenuii xenesa. |[«Touka pocTay.
XuMu4deckas paayra Kabuner xumun
58-61 ounas/nuct|4(2/2) |Cepa u dpochop — tunmunbie  |«Touka  poctay.
NPE/ICTABUTENIN HEMETAIJIOB Kabuner xumuu
62-65 ounas/auct|4(1/3) |TamoreHsl. CxoacTBo ul«Touka  pocray.
paznuyus Kabuner xumuun
66-68 ounas/nuct|3(1/2) |Uumukaropsl. [Tonydenue u «Touka  pocray.
M3y4EHUE CBOMCTB Kabuner xumun
69-72 ounas/nuct|4(2/2) |CrocoObt oOHapyxenus [« Touka pocTay.
KaTHOHOB U aHHOHOB. Kabuner xumuu
[[BeTHBIC peaknuu. AHaIU3
CMECH COJIEH
73-75 ounast/muct|3(1/2) |OxucauTeHHO- «Touka  pocTtay.
BOCCTaHOBUTENIbHBIC peakiuu B|KaOuHeT Xumun
OBbITY U B 1abopaTopuu
76-78 ounasi/nuct|3(1/2) |MuorooGpasue «Touka  poctay.
HEOpPraHMYeCKuX xumuueckux |KaObuHer xumun
BEILECTB U PEAKIIMI
79-81 ounast/muct|3(1/2) |Oxcuasi METaJIJIOB u(«Touka  pocrtay.
HEMETaJlJIOB Kabuner xumuu
82-86 ouHast/nuct|5(1/4) |Muoroob6pa3zue «Touka  pocTtay.
COEIMHEHUH yriieposa Kabuner xumuu
87-91 ounast/muct|5(1/4) |Macna u KUpsI «Touka  pocTtay.
Kabunet xumun
92-95 JIACT 4(1/3) |Kpaxmain u «Touka  poctay.




TJIFOKO3a

Kabuner xumuu

96 Oun. 1 [Tpomexxyrounass — atrtecramus.|«Touka  pocTay.
Tect Kabuner xumuu
97-102 ounast/muct|6(1/5) |Opranuueckue «Touka  pocray.

BEIIECTBA B IIPUPOJIC

Kabuner xumnu




Ycii0Bus peaau3aluu NPpOrpaMMbl

[Tpu peanuzanyu MporpaMMbl HCTIONB3YIOTCS CIEAYIONIUE MTeJarOrMYeCKUE TEXHOIOTHH:

Texnonoeus MUYHOCMHO OPUEHMUPOBAHHO20 PA3BUBAIOUIe20 00YUeHUs COUeTaeT 00yUeHHE
(HOpMaTUBHO-COOOpa3Hasl NEATEIILHOCTh O0IIECTBA) M yYeHHE (MHIUBUAYaIbHAS JIEATEIBHOCTh
pebenka). llenmp 3TOM  TEXHONOTMHM — MaKCUMalbHOE Ppa3BUTHE HHAUBUAYAIbHBIX
MO3HABATENIbHBIX CIHOCOOHOCTEH, O0OydaloluXcsi Ha OCHOBE MMEIOIIErocs y HHUX OIbITa
YKU3ZHEJEATENIbHOCTH, a He (POpMHUpPOBaHUS 3apaHee JaHHbIX.

Texuonocusi  unmecpupoganno2o  oOyuenus. [TaBHOM UENbI0 HHTETPUPOBAHHOTO
oOydeHuss sBIsieTcss (QopMuUpoBaHHE Oojiee MIHPOKOTO H  TIIYOOKOTO MHUPONOHUMAHUS
00yJarOIMMUCS, AKTUBU3AIMS WX TO3HABATEIHHOW NEATEIHHOCTH, (OPMHUPOBAHUE YMEHUU
NPUMCHSTh TIOJIyYCHHBIC 3HAHWS B IKU3HU, CO3JaHHC OJIATONPUSATHBIX YCIOBUW st
camopeanm3ani  pedeHka. llpu mpoBeneHUU WHTETPUPOBAHHOTO 3aHATHS OOBEIUHSCTCS
MaTepuai IByX WM TpeX TUCIUILINH, HapuMep reorpaduu, MaTeMaTUKU, HCTOPUU.

-Texuonozusn pazeumus Kpumuueckoeo mvluiieHus. TexHonorus GopMupyeT TOYKY OIMOPbI
JUTSL MBIIIJICHUS] YeTIOBEeKa, MPEAOCTaBIISIeT €CTECTBEHHBINH CIIOCOO B3aMMOJICUCTBUS C UACSIMH U
uH(popMalielt. 3HaHUsI 3aKPEIUISIIOTCS, 00 OHU OMHUPAIOTCA HA OMBIT yYaluxcsa. A pe3yiabTaThl
JIOCTUTAIOTCS MyTéM CBOOOJHOTO, IMO3UTHBHOTO, aKTUBHOTO OCBOCHHS UMHU HH(poOpmanmu, eé
CUHTE3a M TPUCBOCHUS. TEXHOJOTHS HAYYUT YYAIIUXCSl HCIOJB30BaTh MH(POPMAIMIO TEKCTa
M30UPATEeIbHO U KPUTUYECKH, YTO OYCHb BAXKHO NMPU BO3MOXKHOCTH WCIIOJIB30BATh CBEICHUS,
B3saThie W3 MHTepHeTa. OCHOBa TEXHOJOTMHM — IIOCTPOCHHUE 3aHITHS IO OMNPEIACIEHHOMY
QITOPUTMY — TIOCJEIOBATENIbHO, B COOTBETCTBHM C TpeMs ¢a3aMu: BBI30B, OCMBICICHUE U
pedaekcus.
- Texnonocus npobaremnoco 06yyenus. CymHOCTb MPOOJIEMHOTO MOAXO0/Aa COCTOUT B TOM,
YTO B XOJIe M3YYECHHs] HOBOTO MaTepuaia M TMOCIEAYIOUIEr0 €ro 3aKperjieHUs MpeiararTcs
3a/laHus, BBIMOJHEHWE KOTOPBIX HMMEET CBOCH I1eJbl0 3aKpenmuTh y VYYalluXCsi YMEHHUS
UCIIOJIb30BATh IMOTYYCHHBIC paHee 3HaHWA. [leped HUMHU CTAaBHUTCS OIpeIeICHHAs MpodieMa,
KOTOPYIO OHU JIOJDKHBI CAMOCTOSITEIIBHO WUIA C TIOMOIIBIO YYHUTENS PEIINTh, HAUTH CITIOCOOBI ee
pENICHHS WU TTYTH TPUMEHEHUS YK€ MMEIOIINXCS 3HAaHWH B HOBBIX YCJIOBHSX. [IpoTHBOpeUms
MEXy YK€ UMCIOIIMMHUCS 3HAHUSMH ¥ HOBBIM 33JaHHEM TIPEOI0ICBAIOTCS CAMOCTOSTEIHHBIMU
YMCTBEHHBIMHU U MPAKTUYECKUMU JIEHCTBUSIMU TBOPUYECKOTO XapaKTepa.
-Ungopmayuonno-xommynukayuonnvle  mexuonoeuu. IlpuMeHeHHe  BceX  BHJIOB
WHTEPAKTUBHBIX, ayJAHOBHU3YalIbHBIX U SKPAHHO-3BYKOBBIX CpPEACTB OOyUEHHS HAMpaBICHO Ha
MOBBIIICHUE TMOJOXKUTEIBHON MOTHBAIMM yYaIlIMXCAd K M3YyYEHHUIO MPEeIMETOB. DTO BEIET K
AKTUBH3AIMKM  IT03HABATEIIPHOW  JICITEILHOCTH  yYalllUXCS, PA3BUTHIO WX  MBIIUICHUS,
(GOPMUPOBAHUIO AKTUBHOW TIO3UIMHM JIMYHOCTH B COBPEMEHHOM WH(POPMATH3HPOBAHHOM
obmectBe. lcnomp30BaHWE YKa3aHHBIX CPEJICTB OOCCIICUMBACT PA3BUTHE TBOPYECKHUX
CIIOCOOHOCTEH IMKOJBPHUKOB W JKEJIAHUE MPOJIOJDKUTE CAMOCTOATEIbHY0 padoTy. KomruiekcHoe
npumenenne KT u ayanoBU3yalbHBIX CPEICTB MOXKET CTaTh CPEACTBOM OpraHU3allUU TaKOU
NESTENIbHOCTH, CYIIECTBEHHO MOXET TOBBICUTh HATJISIIHOCTh OOYYEHHMsI, BBICTYIAeT Kak
CTUMYJISTOP, MOOYKIAOMIMA K TO3HAHHUIO, PAa3BUTHUIO HHTEpeca, BOOOpaKEeHHUs, CO3MArOIIUN
HMOIMOHANBHYIO c(hepy 00ydeHHUs.
Mertoabl 00y4eHus
[Tpu peanm3anuu JaHHOW TPOTPAMMBI TPUMEHSFOTCS aKTUBHBIC METOJIBI O0yUCHHUS:
e CJIOBeCHBIE METOAbI (MCTOYHUKOM SIBJISICTCS] YCTHOE WIIH TIEYaTHOE CJIOBO, HAIIPUMeED:
pacckas, o0BbsICHeHHE, Oeceia, JUCKYCCHSI, JIEKIHS, CEMUHAP, IKCKYPCHSI, CAMOCTOSTEIIbHAS
pabora (paboTa ¢ yueOHUKOM U KHUTOH, KOHCIIEKTUPOBAHUE, COCTABJICHHE TJIAHA TEKCTA));



e HAIVIAHBIE METObI (MICTOYHUKOM 3HAHUH SABJISIFOTCSA HAOJII0aeMble IPEAMETHI,
SIBJICHUSI;, HATJISAHBIE TOCOOUsI, HATPUMEP: METO] MILUTIOCTPALIUHI, METO/] IEMOHCTPAIHi);

e NpaKTHYecKHe MeTO/bl (00yJaroNIrecs MoayvyaloT 3HaHUS M BEIPaOaThIBAIOT YMEHUS U
HaBBIKH, BBITIOJIHSS MPAKTUUECKUE ICHCTBHS, HAIIpUMep: padoTa ¢ 1adopaToOpHbIM
000py0BaHUEM, TBOPUYECKHE PAOOTHI, MPAKTHUECKUE pabOTHI);

e MeTO/AbI NPO0JIEeMHOr0 00y4eHus1 (IBPUCTUYECKUIN WIIN YACTUYHO-TTOMCKOBBIN METO.)

. HCCJICIIOBaTeJIbCKI/Iﬁ METO/ KaK OJWH N3 BEAYIIHUX croco0oB OopraHu3anuvu ITOMCKOBOM
JCATCIIBHOCTH o6yqalonmxc;{, IIPpUBUTHUA UM YMCHI/Iﬁ 1 HAaBBIKOB CAaMOCTOSATCIbHON pa6OTBI.
HCCJ’IGI[OB&TGJIBCKI/Iﬁ METO/ UCIIOJB3YETCA B IIPAKTUYCCKUX pa60Tax, HAay4HO-
HCCICAOBATCIIbCKUX ITPOCKTAX.

Kpurepun oueHku y4eOHbIX pe3yibTaTOB IPOrPpaMMBbI:

OneHka KavecTBa JOMOJHUTEIBHOIO O00pa30BaHUsI OCYIICCTBISICTCS C  IOMOIIBIO
OILICHOYHBIX CYKJIEHUH (PELICH3UN ).

MaTtepuanbHO-TeXHHUYECKOe o0ecneuyeHne: o0opynoBanue kabunera xumuu «Touka pocta»

OueHounbie MaTepHuaJibl: TCCThI, aHKETA JJI BBIABJICHUSA IIPOCKTHBIX YMGHI/Iﬁ

MeToanueckue MaTepUuaJibl: KOHCIICKTEI 3aHSATUM.
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Apxtr,2000. — 133 c.
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4. Bbyces A. U., Epumon U. I1. Onpenenenusi, NOHATHS U TEPMHUHBI B XUMHU. 2-€ U3]1. —
M.: IIpocsemenue, 2014. — 224 c.

S. JleontoBuu A. B. K npobnieme uccienoBanuii B Hayke U B oOpa3zoBanuu // PazButue
UCCIIEIOBATEIbCKON JeITeIBHOCTH yJammxcs: Meronuueckuii coopuuk. — M.: HapoaHoe
obpaszosanue, 2001. — C. 33-37.

6. JleorntoBru A. B. VY4yeOHO-ucciemoBarenbckasg HOEITEIBHOCTh IMIKOJIBHUKOB Kak
MOJIeITb Tieparornueckoii Texuosoruu // Hapomnoe oopazosanue. — 1999. — Ne 10. — C. 152-
158.

7. [TonynsapHas 6uOIMOTEKa XUMHUUYECKHX 3JIeMEeHTOB. B 2 kH. 2-¢ m3a. — M.: Hayka,
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JIMCT KOPpPEKTHPOBKHU
Pa0o4eit nporpaMMbl JONMOJTHHUTEIBLHOI0 00pPa30BaHUsA 10 XUMHUH «XHMHUS U MbD)

Ha 2022/2023 y4eOHbIH 1o

B cBiM3u ¢ pacxokaeHHEM KOJIMYECTBAa Y4YEOHBIX YacoB, MNPEAYyCMOTPEHHBIX paboueit
MpOrpaMMOil Ha TPOBEJIEHUE YYEOHBIX 3aHATUH M (PAKTUYECKHM KOJHMYECTBOM IPOBEIAEHHBIX

yueOHBIX 3aHATHH B paboyeil mporpaMMe MpoHM3BENEHAa KOPPEKTHPOBKA  KalleHIapHO-
TEMaTUYECKOI0 IJIAHUPOBAHUS:

Ne Ne Tema ypoxka [Hara nposenenus | I[Ipuuuna IlyTn ukBHU AN
n/n ypoka TUIaH dbaxT KOPPEKTUPO | OTCTaBaHHM B
BKU IIPOrPaMMHOM
Mmarepuaie
(KOppeKTUpYIOIIHe
MEPOTIPUSITHS )

[TporpammubIii MaTepuan nponieH. OTCTaBaHUM HET.

Yyuresn: 0O.C. KocTroxoBa









