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Iloacnumenvnan 3anucka
Pabouas mporpamMma o XUMuH JUIst 9 Kitacca cOCTaBleHa Ha OCHOBE:
®denepanproro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit
denepanuny;
denepanbHOro rocyJapCTBEHHOI0 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O OOIIEro
o0pa3oBaHMsI, YTBEPKJACHHOTO IpUKa3oM MUHUCTEpCTBAa 00pa3oBaHus M HayKu Poccuiickoit
Oeneparyu ot 17.12.2010 Ne 1897 (nanee — ®I'OC ocHoBHOTrO 06111€T0 00pa3z0BaHMs);
denepalbHOTO MepevHs YIeOHUKOB, JOMYIICHHBIX K UCTIOIb30BAHHIO MPU peaTu3aluu
MMEIOIIUX FOCYJapCTBEHHYIO aKKpeIuTalHio 00pa30BaTeNIbHBIX MPOrpaMM Ha4aJIbHOTO OOIIETo,
OCHOBHOT'0 OOIIET0, CpeIHEro 00111ero 00pa3oBaHus OpraHU3aIUsIMU, OCYIIECTBISIOMUMHU
00pa30BaTeNbHYIO IEATEIbHOCTh, YTBEPKIEHHOTO MprKazoM Munucrepcrsa [Ipocsenienus
Poccuiickoit ®eneparuu ot 20.05.2020 Ne 254;
[Topsiaka opraHu3aluy U OCYILIECTBICHUS] 00pa30BaTEIbHOMN NEATETLHOCTH 110 OCHOBHBIM
0011e00pa3oBaTeIbHBIM MTPOrpaMMaM - 00pa30BaTEIBHBIM MPOTpaMMaM HadaIbHOTO 00IIeTo,
OCHOBHOTO OOIIIETO M CPpeTHEro 00IIero 00pa3oBaHus, YTBEPXKICHHOTO MPUKA30M
MunuctepcTBa npocenieHus Poccutickoit @enepanuu ot 22.03.2021 Ne 115;
[TocranoBnenus [ maBHOro rocyaapCTBEHHOro caHuTapHoro Bpaya Poccuiickoin denepanuu ot
28.09.2020 Ne 28 "OG0 yrBepxkaenun canutapubix rnpasui CII 2.4. 3648- 20 "CanurtapHo-
AIUIEMUOJIOTMYECKHE TPEOOBaHMSI K OPTaHN3alUAM BOCITUTAHUS U
oOyueHusi, OTAbIXa U 03J0POBIICHUS A€TEeH U MOJIOJEKH'";
[TocranoBnenus [ maBHOTO rocynapcTBeHHOro caHutapHoro paua PO ot 28.01.2021 N 2 "O6
YTBEPKACHUM caHUTapHbIX mpaBuwil U HopM CanlluH 1.2.3685-21 "I'urnennueckne HOpMaTUBBI
1 TpeboBaHMs K oOecreueHnto 6e30MmacHOCTH U (WIH) O0€3BPETHOCTH I YeIoBeKa (haKTOPOB
cpenbl ooutanus";
Pacnopspxennem Komurera no oopazosanuto [IpaButensctBa Cankr-IlerepOypra
ot 15.04.2022 Ne 801-p «O hopMupoBaHUU KaJIeHAAPHBIX YU€OHBIX TpapUKOB
rocy/lapCTBEHHBIX 00pa3oBaTebHbIX yupexaeHuil Cankr-IlerepOypra, peannsyronmx
OCHOBHBIE 00111€00pa3oBaTeIbHBIC MpOorpaMMbl, Ha 2022/2023 y4eOHBIH o1 ¢ y4eTOM
pacniopsbxenus Komurera no oopazosanuto Cankr-IlerepOypra ot 17.03.2023 Ne 270-p «O
BHECCHHUHU U3MEHEHUH B pacniopsbkerre Komurera mo odpazoBanuto ot 15.04.2022 Ne 801-p».

VYcraBa ['ocypapcTBeHHOT0 OI0JKETHOTO 00IIe00pa30BaTEIbHOIO YUPEKICHHUS CpeHeH
obmeoOpa3zoBatenbHON mKoabl Ne 315 Ilymkunckoro paitona Cankt — [lerepOypra;



Kanennapuoro yue6noro rpagpuka 'BOY mkonsr Ne 315 Ilymkunckoro paitona CaHkT —
[TetepOypra na 2023-2024 y4eOHBIH TO;
VYyeOHoro mnaHa ocHoBHoOro oduero oopasoanus ['bOY mkoms Ne 315 IMymkunckoro paifona
Cankr — [TerepOypra Ha 2023-2024 y4eOHBIH TOT;
[Tonoxenus o padouux nporpammax ['bOY mxomnst Ne315, yTB. npuka3om 1upekropa ot
30.08.2023 Ne32;

3a ocHOBY paboueil mporpamMMmbl B3dTa MporpamMma Kypca XuMuUM g 8-9 kiaccoB
0011e00pa30BaTeNbHBIX YUPEKICHUN, ONyOTMKOBaHHAs n3aaTenbcTBOM «IIpocBemnienue» B 2021
rogy (COopHHMK mporpamMMm Kypca XHMUM K ydeOHukam xumuu aBtopoB [ .E.Pymsuruca,

@&.I'.denpamana s 8-9 kiraccon).

Henu npocpammut
Ilenu o6yuenus c yuemom cneyuguku yuedono2o npeomema
OCHOBHBIC yeu N3yYeHUS] XUMUN HATIPABIICHBI:
® Ha 0cBoeHue eadxcHeliuiux 3Hanuii 00 OCHOBHBIX TMOHSATHUAX M 3aKOHAX XUMUHU,
XHUMHYECKOU CHUMBOJINKE;
® Ha o06ladeHue yMeHusMy HAOMIOAATh XUMHUYECKHE SBJICHHUS, IPOBOJUTH
XUMHYECKUN DKCHEPUMEHT, MPOU3BOJIUTH PACUYEThl Ha OCHOBE XUMHYECKHX (POpMYI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIN;
® Ha pazsumue TO3HABATEIBHBIX UHTEPECOB U MHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B
MPOIECCEe MPOBEICHUSI XUMUYIECKOTO IKCIIEPUMEHTa, CAMOCTOSATEIHLHOTO MPHOOPETEHUS
3HAHWUW B COOTBETCTBUU C BOSHHKAIOIIMMH KU3HEHHBIMH ITOTPEOHOCTIMU;
® Ha gocnumaHue OTHOUNICHHS K XHMHH Kak K OJHOMY W3 (DyHIaMEHTaIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIIeUeI0BEYECKON KYIbTYPHI;
® Ha npuMeHeHue NOAYYEeHHbIX 3HAHUU U yMeHull sl 0€30IacHOTO MCIOIB30BaHUS
BEIIECTB U MATE€pPUAIOB B OBITY, CEIHCKOM XO3SIICTBE W Ha TPOU3BOACTBE, PEIICHUS
MPAKTHYECKUX 3a/7a4 B TOBCETHEBHOW KU3HU, MPEAYNPEIKIACHHUS SBICHUN, HAHOCSIIUX

BPEa 3J0POBBIO YEJIOBEKA U OKPYXKAIOMIEC CPEAC.

3aoauu npozpammot
OnHoil M3 BaXXHEWIIUX 3aJa4 OCHOBHOTO 00IIero oOpa3oBaHUS SBJSETCS IMOATOTOBKA
00yJaroIuXcsi K OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO M MPOGECCHOHATBHOTO

IMyTH. O6y‘-IaIOH_II/ICC$I JOJDKHBI HAYUUTBHCS CaMOCTOATCIIBHO CTABUTH LEJIN U OIIPCACIIATH ITYTU UX



JTOCTHKEHHSI, UCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJE OMBIT B pealbHOW JKU3HH, 32 paMKaMU
y4eOHOro Inpolecca.

XuMHs KaK yueOHBIH peaMeT BHOCUT CYIIECTBEHHBIN BKJIaJl B BOCIIUTAHUE U Pa3BUTHE
o0ydJaromuxcs; OHa MpHU3BaHa BOOPYKUTh MX OCHOBAMHM XUMMUYECKHX 3HAHHH, HEOOXOIUMBIX
JUIsl TIOBCETHEBHOW KM3HM, 3AJI0KUTh (PyHIAMEHT JUIs JajdbHEUIIEro COBEPIICHCTBOBAHMS ITHX
3HaHWH, a TakXke CHocoOCTBOBAaTh O€30IaCHOMY IIOBEACHUIO B OKPYXKAWOLIEH cpeae u
Oepe:XHOMY OTHOUIEHMIO K HeW. Pa3BuTue mO3HAaBAaTENbHBIX MHTEPECOB B IpoOIEcce
CaMOCTOSITENILHOIO IPUOOPETEeHHs] XUMMYECKMX 3HAaHMW U MHCIOJIb30BAaHHWE PA3IHMUHBIX
MCTOYHUKOB MH(OPMAIIUH, B TOM YHCII€ KOMITbIOTEPHBIX.

Bocrmranne y6e)KI[€HHOCTI/I B TIO3UTHUBHOM poJin XUMHH B JKHU3HU COBPEMCHHOIO
O6H.[CCTBa, HGO6XO}II/IMOCTI/I XUMHUYECKN TPaMOTHOrO OTHOHIICHUA K CBOEMY 3I0POBBIO U

OKpY’Karoleun cpene.

Oowan xapakmepucmuka yueoHozo npeomema.

B comepxaHuu JaHHOTO Kypca MPEACTaBICHBI OCHOBOIIOJIATAIONINE TEOPETHUCCKHE
CBEICHMS 10 XMMUH, BKIIOYAIOUINE U3yUYEHHE COCTaBa U CTPOEHHS BEIIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTPOEHUS, UCCIIEJOBAHHE 3aKOHOMEPHOCTEH XMMHMUYECKUX MpPEBpAIICHUN U MyTel
YHIpaBJICHUA UMU B LCJIAX IMMOJTYUYCHU BEIIECCTB, MAaTCPUAJIOB, SOHCPIUH.

CopepxaHue yaeOHOTO MpeIMeTa BKIFOYACT CBEJICHUS O HEOPTAaHMUECKUX BEIIECTBAX, HX
CTPOCHHMH M CBOMCTBAX, a TAK)K€ XMMHUECKHX IPOIIeccax, MPOTEKAOIINX B OKPYKAIOIIEM MHpE.
Haubonee cnoxnbie aneMeHTsl OYHIAMEHTATBHOTO SApa coAepkKaHus o01iero oopa3oBaHus 1Mo
XUMUH, TAKHE, KaK OCHOBBI OPraHUYECKOM U TPOMBILUIEHHOW XUMHH, IIEPEHECEHBI B IPOTpaMMy
cpenHeit (MmoHoH) 0011e00pa3oBaTeIbHON MITKOJHI.

TeopeTnueckyro OCHOBY H3y4Y€HHUS HEOPraHMYECKOW XHUMHUHU COCTaBIII€T AaTOMHO-
MOJIEKYJISIpHOE y4eHue, nepuoanyeckuit 3akon J[.M. MenneneeBa ¢ KpaTKUMU CBEACHHUSIMH O
CTPOCHUH AaTOMOB, BHAAX XUMHYECKOUN CBA3H, 3aKOHOMCPHOCTAX HNPOTCKAHWU XHUMHUYCCKHUX
peaKuuid.

B wu3ydeHun Kypca 3HAUMTENbHA pOJIb OTBOJUTCS XHUMHUYECKOMY JKCHEPUMEHTY:
MPOBEJICHUIO IPAKTHUYECKUX U TAOOPATOPHBIX pabOT U OMHCAHUIO UX PE3YIbTaTOB; COOIIOICHHIO

HOPM U IIPpaBUJ MOBCACHUA B XUMHWYCCKUX na60paT0pH;1x.

CPOKM peaiusayuu npocpamMmbsl U mMecmo xumuu Byll86HOM njaane

B cootBercTBuu ¢ yueOHbIM maHoM ['BOY COILI Ne 315 Ha uzyuenue xumuu B 9 kiiacce

OTBOJUTCSA 2 Yaca B Hezento, 68 yacoB rof (2023-2024).
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Hcnonv3zyemolii yueoHo-memoouuecKuii KOMniekm
1. Pymsutuc I'.E. Xumust: 9xi.: yae6.1st o6mmeoopazosar. Yupexaenuit / I'.E. Pym3utuc,
@.I'. enpaman. — M.: [Ipocsenienue.
2. XuMmust: 9KI1.: 3IEKTPOHHOE MPHUIIOKEHUE K YUCOHHKY.
3. Pymsutuc I'.E. Xumus: 9 ki.: yue6.y1s obmeobpazosar. Yupexaenuii / I'.E. Pyasutuc,

@.I'. ®enpaman. — M.: IIpocsenienue.

4. Xumust: 9 KIL.: 2IeKTPOHHOE NMPHIIOKEHHE K yUYEOHUKY.

5. I'apa H.H. Xumus: 3aaqauk ¢ «moMoniHuKoM»: 8-9 kiraceel / H.H. T'apa. — M.
IIpocsenienue.

6. I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas nunus yue6Hukos [.E.

Pymsutuca, ®@.I'. ®enpamana. 8-9 knaccel/ H.H. 'apa. — M.: [IpocBemienue.

7. Panenkuit A.M. Xumust: qunaktudeckuii Mmatepuant: 8-9 ki. / A.M. Pageukwmii. — M.
IIpocsenienue.

8. ['apa H.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.: [IpocBenienue.

9. I'apa H.H. Xumus. Ypoku: 9 xi. / H.H. I'apa. — M.: IIpocsenienue.

Cooepotcanue pabdoueii npozpammol
CIIOCOEbI KOHTPOJIA H OUEHUBAHHUA ObPA30OBATE/IBHBIX PE3YJIbTATOB
IIpoBepka 1 olleHKA 3HAHUH W YMEHUH y4aluxcst
OueHka TeopeTHYeCKUX 3HAHUIM

Ommemka «5».

OTBET TMOJIHBIA M TPaBWIbHBIA HAa OCHOBAaHMM HW3YYCHHBIX TEOPUM; MaTepHal H3JIOKEH B
ONpEJEICHHOM  JIOTUYECKOW  MOCJIEOBATEIbHOCTH,  JUTEPATYPHBIM  S3BIKOM; OTBET
CaMOCTOSITEIbHBIM.

Ommemxka «4x»:

OTBET IMOJIHBII M TPaBUIBHBIM Ha OCHOBAHWU HW3YYEHHBIX TEOPUId; MaTepHall H3JI0KEH B
OTIpeIeTICHHON JTOTMUECKOM MOCIeI0BATEIbHOCTH, IIPH 3TOM JOIYIIEHbI
JIBE-TPHU HECYIIECTBEHHBIE OIMOKH, UCIIPABIICHHBIC 110 TPEOOBAHUIO YUUTEISL.

Ommemka «3»:

OTBET TMOJHBIMA, HO TPU DTOM JOIMYyIICHA CYIICCTBEHHAs OINMOKAa WM OTBET HETOJIHBIH,
HECBSI3HBIN.

Ommemka «2»:




npu OTBCTEC 06Hapy>1<eHo HCTIOHUMAHHUEC YyYalllUMCs OCHOBHOI'O COJACPKaHUA y‘-ICGHOI‘O
Marepurajia Wi JOMyHICHbI CYIICCTBCHHLIC OHII/I6KI/I, KOTOPBIC yqaumﬁcsi HE MOXCT HUCIIPABUTH
IIPpU HABOAAIIUX BOIIpOCaxX YUUTCIIA.

Ommemxa «1»:

OTCYTCTBHE OTBETA.
Onenka 3KcepuMeHTATbHBIX YMEHUH
OneHka CTaBUTCS Ha OCHOBAaHUU HAOJIOJEHUS 32 YYallluMCsl U IMCbMEHHOTO OTYETa 3a padoTy.

Ommemra «5»:

pa0oTa BBINIOJHEHA MOJIHOCTHIO U MPABUIIBHO, CJIIENIaHbl MPaBUIIbHBIE HAOIOJCHHUS M BBIBOJBI;
HKCIEPUMEHT TPOBEJCH MO IJIaHy C Y4ETOM TEXHHUKH O€30MacHOCTH W TpaBMJ paboTHI C
BelIeCTBAMH W O0OpYyJOBAaHWMEM;  MPOSBICHB  OPTaHU3AIMOHHO-TPYJIOBBIE  yMEHUS
(TToIepKMBAIOTCSL YUCTOTAa PabOYero Mecra M IMOPSAOK Ha CTOJE, YIKOHOMHO HCIIONIB3YIOTCS
PEaKTHUBBI).

Ommemka «4x.:

pa60Ta BBITIOJTHCHA ITPaBHUJIBHO, CACJIAHBI IIPAaBUJIBHBIC Ha6J'II-O)IeHI/I$I M BBIBOABI, HO IIPHU 3TOM
OKCIICPUMCHT IIPOBCACH HC IOJHOCTBIO HIJIM JONYIICHBI HCCYIICCTBCHHLIC OIIIMOKH B pa60Te C
BCIICCTBAMHU U O60py,Z[OBaHI/ICM.

Ommemka «3»:

pa60Ta BBIIIOJIHCHA IIPaBUJIBHO HE MCEHEC Y€M HAIIOJOBHHY WX JONYIICHaA CYIICCTBCHHAA
ommOKa B X0J€ IKCIIEPUMEHTA, B O0BSCHEHUH, B OPOPMIIEHHH pabOThI, B COONIOJICHUH TIPABUII
TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ BeliecTBaMH U 000pYJIOBaHUEM, KOTOpas UCHPaBIISAETCS
10 TPEOOBAHUIO YUUTEIS.

Ommemra «2»:

JomymieHsl aBe (1 Ooree) CylmecTBEHHBbIC OIMMOKH B XOA€ DKCIIEPUMEHTa, B OOBSICHCHUH, B
opopmiieHnn paboOThl, B COOJIOACHWM TIPaBUI TEXHUKH OE30MacCHOCTH TIpH paboTe ¢
BEIIECTBAMH W OOOPYJOBAaHHEM, KOTOpPBIE YYAIIMICS HE MOXET WCIPABUTh Jaxe II0
TpeOOBaHUIO YUUTEIS.

Ommemxa «1»:

pa60Ta HC BBIINOJIHCHA, Y YHAIICTOCA OTCYTCTBYIOT OKCIICPUMCHTAJIbHBIC YMCHUS.
Onenka yMeHHﬁ peaiaTb IKCIIEPUMEHTAJNIbHBIC 3a1an

Ommemra «5»:

IUIaH PpPCeHICHUA COCTABJICH IIPABWIBHO; IIPABUJIBHO OCYIICCTBIICH HO,Z[60p XUMHNYCCKHX
PCAKTHUBOB U O60pyI[OBaHI/I${; JaHO ITOJTHOC 00BSICHEHHE U CACJIaHbI BBIBOJBI.

Ommemxka «4».:




IUIaH PEIIeHUs COCTaBleH TMPaBUIBHO; MPABUIBHO OCYIIECTBICH MOAOOP XMMHUYECKUX
PEaKTUBOB M O00OPYIOBAHMSI, IIPH 3TOM JIOMYIICHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK B
O0OBSCHEHUH W BBIBOJIAX.

Ommemra «3»:

IUIaH peIICHUA COCTABJICH NPAaBUJIbHO; IIPABUJIIBHO OCYIICCTBJICH HO)I60p XHUMHUYCCKUX

PEaKTUBOB M 00OPYJIOBAHHMS, HO JIOMYIIICHA CYIIECTBEHHAs OIMMMOKA B OOBSICHCHUH U BBIBOJIAX.

Ommemxa «2»: NOMyIeHBI 1Be (1 00Jiee) CyIeCTBEHHBIEC OITMOKH B IJIaHE PEIICHMS], B TT0100pe
XHUMHUYECKHX PEAKTHBOB U 000PYIOBaHUsI, B O0BSICHEHUH U BBIBOJIAX.

Ommemka «I»: 3a1aya He pelleHa.

Onenka yMeHHﬁ peuiaTb pacCu€THBIC 3alaYU

Ommemra «5»:

B JIOTHYECKOM PACCY)KJIEHHH M pEIICHHH HET OMMOOK, 3ajaya pelicHa parroHaIbHBIM
CIIOCOOOM.

Ommemka «4x.:

B JIOTHYECKOM pPACCYXICHUU N PCIICHHU HCT CYIICCTBCHHBIX OH_II/I6OK, HO 3aJJada peluicHa
HEpallHnOHAJIbHbIM CII0COOOM HITH JOIIYIICHO HE Oonee ABYX HECYHICCTBCHHBIX OIINOOK.

Ommemka «3»:

B JIOTUYCCKOM paACCYKACHUH HCT CYIICCTBCHHBIX OHII/I6OK, HO JOMMyHICHA CYIICCTBCHHAA OIIMOKa
B MaTEMaTUYCCKUX pacycTax.

Ommemra «2»:

HMCIOTCA CYHICCTBCHHBIC OIIMOKH B JIOTHYECKOM PaCCYKACHUHU U PCUHICHUH.

Ommemxa «1»:

3aJa4ya He pelIeHa.
OneHka NMCbMEHHBIX KOHTPOJbHBIX PadoT

Ommemka «5»: OTBET OIHBIN U HpaBHHLHBIﬁ, BO3MO’XHA HECYIICCTBCHHAA OIINOKA.

Ommemxka «4».:

OTBET HEITOJIHEIA WU AOIYIICHO HE Ooinee ABYX HECYIICCTBCHHBIX OIIOOK.

Ommemra «3»:

pa60Ta BBITIOJIHCHA HC MCHCC YCM HAIIOJIOBUHY, JOIMYIICHA OJHA CYHICCTBCHHAA OIIMOKa U JABC-

TPHU HECYILIECTBECHHBIE.

Ommemka «2»: padoTa BBIIOJHEHA MEHEE YeM HAIlOJIOBUHY WM COACPKUT HCECKOJIBKO
CYHICCTBCHHBIX OIIIOOK.

Ommemka «I»: paboTa HEe BBIIIOJHEHA.

[Ipu olieHKe BBHIMONHEHUS] MTUCHBMEHHONW KOHTPOJIBHOW paboOTHl HEOOXOAMMO YYHTHIBAThH

TpeOoBaHUs €IMHOTO OphorpapuuecKoro pexkuma.
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Dopmbl u cnocodbl KOHMPONIA U CAMOKOHMPOTIA

Ha pasznuunbix 3Tanax o0y4eHHs UCIIOJIb3YIOTCA Pa3HOO0pa3HbIe BUIAbI KOHTPOJIA:
MpeIBapUTENbHBIN, TEKYIIUNA, TEeMAaTUYECKUH, UTOTOBBIH, a TaKkKe (POPMBI €0 OpraHU3aI|H.

[IpenBapuTenbHbId KOHTPOJIb HAMPABIIEH HA BBISIBIICHUE 3HAHUM, YMEHUN U HABBIKOB
yydalmxcs 1o npeaMeTy Win pasjesna, KOTopblil OyneT u3ydaTbes

Texyiuit KOHTPOJIb OCYIIECTBISETCS B IOBCETHEBHOM paboTeE C 11EIbI0 MPOBEPKU YCBOEHUS
MPEeIbIAYILEro MaTepraa 1 BhISIBICHUS MPoOeoB B 3HAHUSIX ydyarmuxcs. OCyIIecTBISETCS OH C
MTOMOIIBIO0 CUCTEMAaTUYECKOTO HAOMIOACHUS YUUTENS 32 padoTOM Kilacca B IIEJIOM M KaKI0TO
YYEHHUKAa B YaCTHOCTH, Ha BCEX 3Talax 00y4eHHUs.

TemaTudeckuii KOHTPOJIb OCYIIECTBIICTCS MEPUOANIECKH, TIOCTIE U3YUCHHUST TEMBI WA
HOBOTO pa3fiesia U UMEET LIEJbI0 CUCTEMAaTU3aluI0 3HAHUN YYAIIUXCA. DTOT BUJ KOHTPOJIS
OCYIIIECTBISETCS Ha MOBTOPUTEIHEHO-0000IIAIONINX YPOKAX U CIIOCOOCTBYET MOATOTOBKE K
KOHTPOJIbHBIM MEPOTPUATUSIM: YCTHBIX M MMMCHbMEHHBIX 3aU€TOB.

HTOroBeIii KOHTPOJIb MPOBOUTCS B KOHIIE YETBEPTH, MOJIYTOIMS, y4eOHOTO TO/Ia.

[To popmam KOHTPOIb AETUTCS HA MHANBUAYAIbHBIN, TPYIIOBON U (POHTAIIBHBII.

B ydeGHOM mpoiiecce B pa3InYHBIX COYETAHUAX UCTIONB3YIOTCS METOABI YCTHOTO,
MMCbMEHHOT0, MMPAKTHYECKOTO (JJA00PAaTOPHOT0), MATMHHOTO KOHTPOJISI U CAMOKOHTPOJIS
yYaImuxcs. Y CTHBIN ONMPOC OCYIIECTBIISIETCS] B MHANBUYyAJIbHON 1 (DpOHTAIBHON (hopmax

enp ycTHOr0 MHAMBUAYATBHOTO KOHTPOJIS - BBISIBICHUE YUYUTEIEM 3HaHUN, YMEHUHN U
HABBIKOB OTJENBHBIX yUalIUXCs. YUEHUKY MpeJuiaraeTcs OTBETUTh Ha OOIIUIT BOMIPOC, KOTOPBIN
B JIaJIbHEHIIIEM pa30MBaAETCs Ha PsiJl KOHKPETHBIX, yTOUHsomuX. Kak npaBuiio, 1HS OTBETa U
YYCHHUKH MPUTIIAMIAIOTCS K JOCKE. JJOMOIHUTETbHBIE BOMPOCH MPY WHIUBUTYAIBHOM KOHTPOJIE
JIAIOTCS TPU HETMIOJTHOW OTBeTa yueHuKa. Eciin Heo0X0aMMO yTOUHUTD JETalu, IPOBEPUTH
rIyOuHYy 3HAHWH, U, €CITH Y YYUTEIsl BHUKAIOT B COMHEHHSI PU BBICTABIICHUH OIICHKH.
YcTHBIH (HPOHTATBHBINA KOHTPOJIb (OMIPOC) TPEOYET CepHUU JIOTUIECKH CBA3aHHBIX MEXTy CO00i
BOITPOCOB 10 HEOOJBIIIOMY 00BEMY MaTepuaia

[Ipu PppoHTATEHOM ONPOCE YUUTETh OKUAAET OT YUEHUKOB YETKUX, TAKOHUYHBIX OTBETOB C
MecTa. Mcronb3yeTcsi OH B OCHOBHOM C 1IE€JIbI0 TOBTOPEHUS U 3aKPeIUICHHS y9eOHOTO
Marepuaia Ha KOpOTKOM MPOMEKYTKE BpeMeHH. B OTHOIIEHNN MHANBUIYaTBEHOTO OIIpoca
(pOHTABHBIN KOHTPOJIb UMEET CBOM IIPEUMYIIECTBA U HeJOoCTaTKu. [IpenmymecTa
3aKJIIOYAIOTCS B TOM, YTO OH CIIOCOOCTBYET aKTUBU3ALIUK PaOOTHI BCEro Kiacca, MO3BOJISET
OTPOCUTH MHOTO YY€HHUKOB, COKOHOMUTH BpeMmsl. [Ipu ppoHTaTIbHOM OIpoce BCEM yJaruMcs
MPEA0CTABIISAECTCS BO3MOXKHOCTh Y4aCTBOBATh B JOTOJTHEHUH, YTOUHEHUH, TIOITBEPIKICHHH,

HCIIPABJICHHUH, HO ITOCJIC MMPOCIYIIaHHOTO OTBETAa TOBApHIIIA.
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OpoHTaNBHBIE U UHAUBHUIYAIbHBIE pAa0OTHI MOTYT OBITh PACCUUTAHBI HA BECh YPOK HIIU €T0
qacTh. [IuceMeHHbIe pabOThI MOTYT MPEIaraThCs TakXKe B popMe 0TYETOB, IpadUuecKuX
MOCTpOeHUH. B cTapmmx kiraccax ¢ 3TOH 1EIbI0 MPOBOASTCS JIa0OpaTOpHBIC PaOOTHI.

C pazBuTueM MHPOPMAIIMOHHBIX TEXHOJIOTHIA BCE MIMPE UCTIONB3YETCS MAITUHHBINA KOHTPOJIb:
pacpoCTpaHEHHBIMU SIBJIIFOTCS BUBI POTPAMMUPOBAHHOTO KOHTPOJIS, KOT/Ia YUAIIUMCSI
IpeyIaraeTcsl U3 HECKOJbKUX BapUAHTOB BO3MOKHBIX OTBETOB BbIOpATh MPaBUIIbHBIN.

MeTtoapl caMokoHTpoJIsl. CyliecTBEHHOM 0COOEHHOCTHI0 COBPEMEHHOTO 3Tara
COBEpIIIEHCTBOBAHHUS KOHTPOJIS B IIIKOJIE SIBIISICTCS Pa3BUTHE Y YUAIIUXCSI HABBIKOB
CaMOKOHTPOJIS 3a CTETIEHBIO0 YCBOCHUS y4eOHOro MaTepuaa, yMeHue CaMOCTOSATENIbHO
HAXOJUTh JIOMYIIEHHBIE OITMOKN HETOUHOCTH, a TAK)KE CIIOCO0 YCTpaHEHHUs BBISIBIICHHBIX
HEJ0CTaTKOB.

Coueranue pa3IUYHBIX METOI0B KOHTPOJIS MOIYYUIIO Ha3BaHHEe KOMOMHUPOBAHHOTO WITU
IUIOTHOTO KOHTpOoJIs. Kak mpaBuito, 3To coueTaHUe YCTHOIO U MUCbMEHHOTO onpoca. CyIIHOCTh
€ro 3aKJII0YaeTcs B TOM, YTO K JJOCKE JUUIsl OTBETA BBI3BIBAIOTCS Cpa3y HECKOJIbKO YUEHHUKOB, U3
KOTOPBIX OJIMH OTBEYAET YCTHO, APYTHE TOTOBSITCA K OTBETY y JIOCKH, YaCTh YUYEHUKOB
BBITIOJTHSET MUCHMEHHBIE 3a/1aHuUs TI0 KApTOYKaM, a OCTaJIbHbBIE YYacTBYET B ONPOCE.

[Ipenmy1iecTBa 3TOro METO/a B TOM, YTO OH JAET BO3MOXKHOCTh OCHOBATEJILHON IIPOBEPKHU
3HAaHUN HECKOJIbKMX YYEHUKOB 32 HE3HAUUTEIbHBIA TPOMEXYTOK BPEMEHU: IPUMEHSIETCS, KOT'/1a
BECh MaTepuaj YCBOEH U €CTh HEOOXOAMMOCTh POBEPUTH 3HAHUS HECKOJIBKUX YUEHUKOB.

IInanupyemble pe3ybTaThl H3yYeHHUSs] YUeOHOT0 NpeaMeTa
IIpeameTHbIMU pe3yabTaTaMM ocBoeHUs: OCHOBHOM 00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO
o011ero 00pa3oBaHus SBISIOTCS:
1) dbopmupoBaHue nepBOHAYAIbHBIX CUCTEMATU3UPOBAHHBIX MPEJCTABICHUH O BEIIECTBAaX, UX
MPEeBpaIICHHUSIX U MPAKTUYECKOM MPUMEHEHUH; OBIIaJICHUE TOHSITUWHBIM anapaToM U
CUMBOJIMYECKUM SA3BIKOM XUMHH;
2) oco3HaHHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUUYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMUYECKUX MPEBPAILIEHUN HEOPTraHUYECKUX U OPraHUYECKUX BEIECTB KaK
OCHOBBI MHOTHUX SIBJICHUI KUBOU U HEXXKUBOW MPUPOJIBI; YIIyOIeHHe MPeACTaBICHU O
MaTepuaibHOM €IMHCTBE MUPA;
3) oBilaJileHHE OCHOBAMH XMMHUYECKON TPAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh U
OOBEKTUBHO OLIEHUBATh )KU3HEHHbIE CUTYalllH, CBSI3aHHbIE C XUMHUEH, HaBbIKaMU O€3011acCHOTO
oOpallleHus C BEIIeCTBaMH, UCIOIb3yeMbIMU B TIOBCETHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATh
U TJIAHUPOBATH HKOJIOTMUYECKH 0€3011acHOe MOBECHHE B IIEIISIX COXPAaHEHHS 3/I0POBbsI U

OKpY>Karollen Cpeibl;



4) hbopMupoBaHHEe YMEHHI YCTaHABIMBAThH CBSA3H MEXKIY PEabHO HAOII01aeMbIMH
XUMHWYCCKNMU ABJICHUAMU U MTPOLECCaAMU, ITPOUCXOAAIIMMHA B MUKPOMHPE, 00BACHSITH MIPUYIUHBL
MHOT000Pa3usl BEIIECTB, 3aBUCUMOCTh HX CBOWCTB OT COCTaBa M CTPOCHUS, a TAKIKE
3aBHCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5) mpuobpeTeHue OmnbITa UCTIOIB30BAHUS PA3INYHBIX METOI0B U3YUCHUS BEUIECTB: HAOIIOACHUS
34 UX MPEBPALICHUAMU IIPU ITPOBCACHHUU HECIOKHBIX XUMHYCCKUX SKCIICPUMCHTOB C
WCIIOJIh30BaHUEM JTA0OPATOPHOTO 000PYIOBAHUS U PUOOPOB;

6) GopMHpPOBaHUE MPEICTABICHUH O 3HAUCHUH XMMUYECKON HAYKH B PEIICHHUH COBPEMEHHBIX
HKOJIOTMYECKUX MPOOIIEM, B TOM YUCIIE B MIPEIOTBPALIEHUN TEXHOTEHHBIX H SKOJIOTHUECKUX

Karactpod.

BbINyCKHUK HAYYUTCS:

* OCHOBaM peajn3aluu MPOEKTHO-UCCIE0BATENbCKOMN AESITEIbHOCTH;

* IPOBOJUTH HAOIIOAEHNE U SKCIIEPUMEHT T0J] PyKOBOJICTBOM YUMTEJIS;

* OCYUIIECTBJIATH PACIIMPEHHbIN MOUCK HH(OPMALIUHU C UCTIOIb30BAaHUEM PECYPCOB OMOINOTEK U
HNutepnera;

* CO371aBaTh M MPEOOPA30BBIBATH MOJICTH U CXEMBI JIJIsl PELICHUS 3a1a4;

* OCYILECTBJIATH BBIOOP Hanbosee 3 PEeKTUBHBIX CIIOCOOOB PEIICHHS 33]a4 B 3aBUCIMOCTH OT
KOHKDPETHBIX YCIIOBUH;

* 1aBaTh OINPEIEIICHUE MTOHATUSAM;

* YCTAaHABIIMBATh MPUYNHHO-CIIE/ICTBEHHbIE CBSI3U;

* OCYILECTBJIATH JIOTMYECKYIO OIEPALAI0 YCTAHOBJICHUS POJIOBUIOBBIX OTHOLLICHUH,
OTpaHUYCHHUE TIOHSTHS;

* 0000111aTh TOHATHS — OCYIIECTBISATH JIOTHUECKYIO OTEPAINIO TIepexo/ia OT BUAOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT TIOHATHS C MEHBIIUM 00BEMOM K MOHSATHIO C OOJIBITUM
00BEMOM;

* OCYUIECTBJIATH CPaBHEHHE, CEPHUALIMIO U KJIACCU(PUKALIMIO, CAMOCTOSTENILHO BBIOUpas
OCHOBAHMS M KPUTEPHUH JIJIs1 YKA3aHHBIX JIOTUYECKUX OINEpanuii;

* CTPOUTH KJIaCCU(PHUKAIUIO HA OCHOBE TUXOTOMHUYECKOTO JeNIeHus (Ha OCHOBE OTPHUIAHUS);

* CTPOUTH JIOTMYECKOE PACCYKICHHE, BKIIOYAIOIEe YCTAHOBIECHNE IPUYMHHO-CIIEACTBEHHBIX
CBSI3EH;

* 00BSACHATH SIBJICHUS, IPOLIECCHI, CBSI3U M OTHOIICHMSI, BBISIBIISIEMbIE B X0/ HCCIIEIOBAHUS;

* OCHOBaM 03HAKOMMTEIIbHOTO, U3yYalOIllero, YCBAUBAIOUIETO U TOMCKOBOTO UTEHMUS;

* CTPYKTYpHUpPOBAaTh TEKCThI, BKIIOYasi yYMEHHUE BBIJEINATh IJIABHOE U BTOPOCTENIEHHOE, TTIaBHYIO

HUICH0 TCKCTA, BBICTPAUBATH IMOCICA0OBATCIIBHOCTE OITMCBIBACMBIX CO6I)ITI/H71;
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* paboTath ¢ MeTad)opaMu — MOHUMATh IEPEHOCHBIN CMBICI BBIPAKEHUH, TOHUMATh U
yIoTpeOasSTh 000POTHI peUH, MOCTPOCHHBIE HA CKPBITOM YITIOI00JIEHUH, 00pa3HOM COMMKEHUN
CIIOB.

* HCIIOJIb30BATh pa3IMyHbIe MPUEMBI Toucka nHpopmanuu B UHTEpHETE, MOMCKOBBIE CEPBUCHI,
CTPOUTH 3aMPOCHI IJis TOMCcKa HHPOPMAINH U aHATU3UPOBAThH PE3YJIbTAThI MIOUCKA;

* UCTIOJIH30BATh MPUEMBI TIOMCKA MH(OPMAIMH Ha TIEPCOHATTEHOM KOMITBIOTEPE, B
MHPOPMAIIMOHHON CpeJie YIPEKICHHS U B 00pa30BaTEIIHFHOM MPOCTPAHCTBE;

* HCIIOJIb30BATh pa3IMyHble OMOTMOTEYHBIE, B TOM YHCIIE SJIEKTPOHHBIE, KaTaJIOTH JIJIs IOMCKa
HEOOXOIUMBIX KHHUT;

®* UCKATh HH(bOpMaIII/IIO B pa3JIMYHBIX Oazax JaHHBbIX, CO31aBaTh U 3aIIOJIHATH 63,31)1 JaHHBIX, B
YaCTHOCTH HCIIOJIB30BATh PA3JIMYHBIC OTPEIEITUTEIN;

* (popmupoBaTh COOCTBEHHOE MH(POPMAIIMOHHOE MPOCTPAHCTBO: CO37]aBaTh CUCTEMBI MAINoK U
pa3MeniaTth B HUX HYXHbIE HHPOPMAIIMOHHBIE HCTOYHUKH, Pa3MeNIaTh HHHOPMAIIUIO B
NHurepHere.

* IJJAHUPOBATh U BBITIOJIHATH y4eOHOE MCCIIEOBAHNE U YUEOHBII MPOEKT, UCIIONIb3Ys
o0opyoBaHue, MOJIENIN, METOBI U MPUEMBI, aJIeKBAaTHbIE UCCIIETyeMOl pobieme;

* BBIOMPATH U HCIIOJIH30BATh METO/IbI, PEIIEBAHTHBIE pacCMaTpUBaeMoil mpoobieme;

* pacro3HaBaTh U CTaBUTh BOIPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITH OJYYEHBI TyTEM
HAy4YHOTO HCCIIeI0BaHusl, OTOMPATh a/IeKBaTHbIE METOIbI UCCIIEIOBaHMSI, (POPMYIHPOBATH
BBITEKAIOIINE U3 UCCIIETOBAHUS BBIBOIBI;

* UCIIOJIb30BaTh TaKWE MATEMATUYECKHUE METOIBI U IPUEMBI, KaK aOCTpaKIUs U UJleaTH3aIlHs,
JI0Ka3aTeNbCTBO, JOKA3aTEIbCTBO OT MMPOTHBHOTO, T0KA3aTEIbCTBO 110 AHAJIOTHH,
OITPOBEPIKECHUEC, KOHTPIIPUMEP, MHAYKTUBHBIC U ACAYKTUBHBIC PACCYKIACHUSA, ITIOCTPOCHUC U
UCIIOJTHEHHE alTOPUTMA;

* UCIIOJIb30BaTh TaKHWE €CTECTBEHHO-HAYYHBIE METOIbI U IPUEMBI, KaK HaOJIOCHHE, TOCTAHOBKA
HpO6JI€MI)I, BBIJIBUXKCHUC <<XOpOHICﬁ TUIIOTE3bD», SKCIICPUMEHT, MOACIIMPOBAHUC,
WCTIOIb30BaHUE MaTEMAaTHIECKUX MOJIETICH, TEOpeTHIECKOe 000CHOBAHHE, YCTAHOBICHUE
IpaHuI] IPUMEHUMOCTH MOJIEIH/TEOPHH;

* UCIIOJIb30BaTh HEKOTOPBIE METO/IbI MOYUYCHUS 3HAHUN, XapaKTEePHBIE TSl COLUATBHBIX U
MCTOPUYECKHUX HAyK: IOCTAaHOBKA MPOOJIEMBI, OIIPOCHI, OTIMCAHKE, CPABHUTEIHLHOE HCTOPUIECKOE
OIIMCaHHE, 06’b$ICHeHI/Ie, HCIOJIB30BAHUC CTATUCTUYCCKUX JAaHHBIX, MHTCPIIpCTALIUA q)aKTOB;

* ICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHUs, UCTIOIb30BaTh SI3bIKOBBIE CPEICTBA,
aJieKkBaTHBIE 00CyKIaeMol mpodieme;

¢ OTJINYaTh (baKTI:I oT CY)I(Z[CHI/If/'I, MHEHUH " OLCHOK, KPUTUYCCKHU OTHOCHUTHCS K CYKIACHUSAM,

MHEHHSIM, OLIEHKaM, peKOHCTPYHPOBATh UX OCHOBAHUS;
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* BUJIETh 1 KOMMEHTUPOBATh CBA3b HAYYHOI'O 3HAHUS U [IEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYXJCHHUH MPH MOITYYEHHUH, PACTIPOCTPAHEHUH U IPUMEHEHUHN HAYYHOT'O 3HAHUS.

* OIMCHIBATH CBOMCTBA TBEPABIX, KUAKUX, TA3000pa3HBIX BEIECTB, BBIJEIAS UX CYIIECTBEHHBIE
MIPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATH IPUUYUHHO-
CJIEJICTBEHHBIE CBS3HM MEXIY JAHHBIMHU XapaKTEpUCTUKAaMU BELIECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHUUECKUN
3JEMEHT», KIIPOCTOE BELIECTBOY, «CIOKHOE BEIIECTBOY, «BAIIEHTHOCThY, UCIOJb3Ysl 3HAKOBYIO
CUCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEUIIINX BEIIECTB C TOMOIIHI0 XUMHUUECKUX (POPMYIT U CYITHOCTb
XUMHUYECKUX PeaKIUi ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHU;

* BBIUUCJISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, a TAKKE MACCOBYIO
JIOJII0 XMMHUUYECKOTO 3JIEMEHTA B COEIMHEHUSX JUUIS OLEHKU UX NPAKTUYECKON 3HAUMMOCTH;

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHHUS, KUCIIOTBI, COJIU;

* KJ1accu(UIUPOBATH OKCUIBI M1 OCHOBAHMSI 110 CBOMCTBAM, KUCJIOTHI U COJIM IO COCTaBY;

* OIMCBIBATH COCTaB, CBOICTBA U 3HaYEHHE (B MPUPOIE U MPAKTHUUECKOI NeATeTbHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPO/ia U BOAOPOAA;

* 1aBaTh CPAaBHUTEJbHYIO XapaKTEPUCTUKY XUMUUECKHUX 3JIEMEHTOB U BAKHEHIINX COEAUHEHUN
€CTECTBEHHBIX CEMEHCTB IIE€JIOYHBIX METAJUIOB U T'aJIOTEHOB;

* [10JIb30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKOH TOCYI0M;

* IPOBOJIUTH HECJIOXKHBIE XMMUYECKHE OTIBITHI ¥ HAOIIOIEHUS 32 U3MEHEHUSIMU CBOMCTB
BEIIIECTB B MPOLIECCE UX MPEBPAIICHUI; COOMIOAATH MpaBUIa TEXHUKH 0€301aCHOCTH TPU
MIPOBEICHNUH HAOIIOACHUN U OTIBITOB;

* pa3nyaTh SKCIIEPUMEHTAIBLHO KUCIOTHI U MIEIOYH, MOIb3YSCh NHAUKATOPAMU; OCO3HABATh
HE00XO0IMMOCTh COOJTI0/ICHHsI Mep O€30MaCHOCTH NPU OOPAIIEHNH C KMUCIOTaMH U IEJI0YaMHu.

* OIPENENATh IPUHAJIEKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 U3yYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHU/IbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 10 UX Ha3BaHUSIM;

* OIPEIENATH BAJIEHTHOCTD U CTENIEHb OKUCIIEHUS YJIEMEHTOB B BEIIECTBAX;

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYYHThCSH:

*0CO3HaBaTh 3HAYCHHUE TEOPETUUECKHUX 3HAHUH JJIs IPAKTHUYECKOM 1eATeIbHOCTH YEJI0BEeKa;

* ONMCHIBATH N3YYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS JIOTUKY CUCTEMHOTO aHan3a;

* IPUMEHSTH 3HaHUSI O 3aKOHOMEPHOCTAX NEPUOANUYECKON CUCTEMBl XUMUYECKHUX JIEMEHTOB IS

0OBsICHEHUS U NpCaABUICHUSA CBOMCTB KOHKPCTHBIX BCHICCTB,
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* pa3BUBaTh HHOOPMAIIMOHHYIO KOMIIETEHTHOCTH TTOCPEACTBOM YIIIyOJIeHUsI 3HAHUN 00 UCTOPHH
CTAHOBJIEHUSA XUMHUYECKOU HAYyKH, €€ OCHOBHEBIX HOHSITPIﬁ, NepUoANICCKOro 3aKOHa Kak OAHOIo
U3 BOXXHEUIINX 3aKOHOB MMpUpoOabl, a TAKKEC O COBPEMCHHBIX NJOCTHXKCHUAX HAYKU U TCXHUKH.

* COCTaBJISATh MOJICKYJISIPHBIE U TIOJTHBIC HOHHBIE YPABHEHHSI TI0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH IIPUMEPBI PEAKLIUMN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEKIY
OCHOBHBIMH KJIaCCaMU HEOPTaHNYCCKUX BEIICCTB,

* MPOTHO3UPOBATH PE3YJIbTaThl BO3JACHCTBUS Pa3IUYHBIX ()aKTOPOB HA M3MEHEHHE CKOPOCTH
XUMUYECKOHN peaKIuu;

* IPOTHO3UPOBATH PE3YIIHTATHI BO3ACUCTBUS Pa3IMYHBIX (DAaKTOPOB HA CMELICHUE XUMUYECKOTO
paBHOBECHS.

* MPOTHO3MPOBATh XUMHUYECKHUE CBOMCTBA BEIICCTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTEIBHBIC UM BOCCTAHOBUTEIHHBIC
CBOICTBA C YYETOM CTENIEHEW OKUCIICHHUS JIEMEHTOB, BXOIAIINX B €r0 COCTAB;

® BBIABJIATH CYIIECTBOBAHUEC T€HETUYECKOU B3aUMOCBS3U MCXKAY BCIICCTBAMU B pAAY: IIPOCTOC
BEIIIECTBO — OKCHJT — THAPOKCH]T — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIIOT;

* IPUBOANTH TIPUMEPHI YPAaBHEHUI PEAKLUH, JISKAIINX B OCHOBE MPOMBIIUIEHHBIX CITIOCOO0B
MOJIy4eHUSI aMMHAKa, CEPHOM KHUCIIOTBI, YyT'yHA U CTAJIH;

* OIMCHIBATh (PU3NYECKUE U XUMUYICCKHE MTPOIIECCHI, SBISIOIIMECS YacThI0 KPyroBOpOTa
BEILIECTB B IPUPO/JIE;

¢ OpraHrU30BbLIBATH, IPOBOAWUTL YHCHUYCCKUC IMTPOCKTHI IO UCCICAOBAHHIO CBOICTB BCIICCTB,
HMCIOIIUX BAXKHOC MPAKTHUYCCKOC 3HAYCHUC.

* TPaMOTHO 00paIaThCs ¢ BEMECTBAMH B TIOBCETHEBHOM JKU3HHU;

* 0CO3HaBaTh HEOOXOAUMOCTH COOIIFOICHUS TIPABUIT DKOJIOTHYECKH 0€30MacHOr0 MOBEACHUS B
OKpY>Karolle NpUPOTHON CpEE;

®* IIOHNUMATh CMBICII 1 HeO6XO}II/IMOCTB CO6J'IIOJIGHI/I$I HpG,ZIHHCZtHHfI, npeajiara€Mabix B
WHCTPYKITUSAX TI0 MCIIOJIb30BAHMIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUU U JP.;

* UCIIOJIb30BaTh MPHOOPETEHHBIC KIFOYEBbIE KOMIIETEHTHOCTH TP BHIMIOTHEHUN
HCCIIEIOBATEILCKHUX TIPOCKTOB 110 U3yUEHUIO CBOMCTB, CITIOCOOOB IMOTYYCHUS U PACTIO3HABAHUS
BEIIIECTB;

* pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCITOJIB3YS CPEJICTBA YCTHOM M MUCHhbMEHHOMN
KOMMYHHKAITUH TPU paboTe ¢ TEKCTaMH YYeOHUKA U JIOMOTHUTEILHOM TUTEpaTypoi,
CIIpaBOYHBIMU Ta6JH/IIlaMI/I, MMPOABJIATL TOTOBHOCTH K YBAKCHHIO WHOU TOYKH 3pCHUA IIPU

00CY)X/ICHHH Pe3yIbTaTOB BHITIOJHEHHON PaOOTHI;
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* 00BEKTHBHO OLIEHMBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUUECKUX IMPOIeccax, KpUTUIECKH
OTHOCHUTHCS K IICEBAOHAYYHOH HH(pOpMaIK, HETOOPOCOBECTHOM peKiIaMe, Kacaromecs

HCIIOJIB30BAHHUA Pa3JIMYHBIX BCIICCTB.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMU OCBOEHUSI OCHOBHOW 00pa30BaTENIbHOM MpOrpaMMbl
OCHOBHOTO 00IIIeTO 00pa30BaHMsI SIBISIOTCS:

OBJIa/ICHUE HAaBbIKAMH CaMOCTOSATENILHOTO TPUOOPETEHUS HOBBIX 3HAHUMN, OpraHu3aluu yaeOHoH
JESTEIbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHUS;

YMEHHE MJIaHUPOBATh YT JOCTH)KEHUS 1LIEJIed Ha OCHOBE CaMOCTOSITETILHOTO aHAJIN3a YCIOBHUM
U CPEJCTB UX JOCTHKEHHUS, BBIICISAThH AJIbTEPHATUBHBIE CIIOCOOBI TOCTHKEHUS 1IeJTU U BBIOUPATh
HaunOosee 3(h(HheKTUBHBIN CIOCO0, OCYIIECTBIATh IO3HABATENBHYIO PE(IIEKCUIO B OTHOLIEHUN
JeWCTBUI 1O pelIeHnI0 Y4eOHbIX U TTO3HABATENbHBIX 3a/1a4.

YMEHHE NTOHUMAaTh NPo0JIEMY, CTABUTh BOIIPOCHI, BBIIBUTaTh TUIIOTE3Y, AaBaTh OIPEIECICHNE
MOHSTUSAM, KJIACCU(PUIIUPOBATH, CTPYKTYPUPOBATh MaTeprall, IPOBOJAUTH SKCIIEPUMEHTHI,
apryMEHTHPOBaTh COOCTBEHHYIO MO3MLINIO, (POPMYIHPOBAThH BHIBO/IBI U 3aKIFOUEHUS;

YMEHHE COOTHOCHUTBH CBOM JIEHCTBUS C IUNIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIIATH KOHTPOJIb
CBOEH JIeATENILHOCTH B MPOLIECCE JOCTIKEHHSI pe3yIbTaTa, ONpeAesaTh CIIOCOObI NeHCTBUN B
pamKax MpeasioKeHHBIX YCIOBHM U TpeOOBaHMM, KOPPEKTUPOBATH CBOU JEHCTBUS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTyaluen;

(dbopmMHpoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH UCIIOIB30BAHUS HHCTPYMEHTOB U
TEXHUYECKHUX CPEICTB MH(POPMAITMOHHBIX TEXHOJIIOTUH (KOMIIBIOTEPOB U IPOTPAMMHOTO
o0ecrnieueHns) Kak UHCTPYMEHTAJIbHO OCHOBBI Pa3BUTUSI KOMMYHUKATHBHBIX U MTO3HABATENbHBIX
YHUBEPCAJIbHBIX YU€OHBIX JICHCTBHIA,

YMEHHE C03/1aBaTh, IPUMEHATH U IPE0OPa30BBIBATH 3HAKH U CUMBOJIBI, MOJIEIH U CXEMBI JIJISt
pelieHus yueOHbIX U [T03HABATENIbHBIX 33/1a4;

yMeHHEe U3BJIeKaTh UH(POPMALINIO U3 PAa3TIUYHBIX HCTOUHUKOB (BKJIIOYAsi CpEACTBA MacCOBOM
MH(pOpMaLMU, KOMIAKT-TUCKH y4eOHOro Ha3HaueHus, pecypcsl MHTepHeTa), cBOOOIHO
10JIB30BATHCSl CIIPABOYHOMN JIUTEPATYPOM, B TOM YHCIIE U HA AJIEKTPOHHBIX HOCUTEIAX,
co0Ir01aTh HOPMBI HHPOPMALTMOHHOW N30MPATETLHOCTH, STHKH;

yYMEHHE Ha MPAKTHKE MOJIb30BaTHCSI OCHOBHBIMU JIOTHUYECKUMHU MTPUEMaMH, METOJaMU
HaOJI0ICHUS, MO/IETIMPOBAHUS, OOBSCHEHUS, PELIeHUs Ipo0IeM, MPOTHO3UPOBAHUS U IP.;
YMEHHUE OpPraHU30BbIBaTh CBOIO KU3Hb B COOTBETCTBUU C MPEJICTABIECHUSIMH O 310pOBOM 00pase
KHM3HH, TIPaBaxX U 0053aHHOCTSIX TPAKIAHWHA, IEHHOCTSIX OBITHA, KyJIbTYPbI H COLIMATBHOTO

B3aUMOJCHCTBHS;

14



YMEHHE BBINOJHATH [I03HABATEIbHBIE U IPAKTUUECKNE 3aJaHHs], B TOM YHCJIE IPOEKTHBIE;
YMEHHE CaMOCTOSITEIbHO U apI'yMEHTUPOBAHHO OLIEHUBATh CBOU JAEMCTBUS U JEHCTBUS
OJITHOKJIACCHUKOB, COJIEP’KaTEIbHO 0OOCHOBBIBAS MPAaBUILHOCTH WIIM OIIMOOYHOCTD pe3ybTaTa U
criocoba JIeficTBHUSA, a/leKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy (PakTHIecKoro
WJIM NIPEATIONAraéMOro pacxo/ia PeCypcoB Ha PELICHHE 3a/1a4M, a TAKKE CBOU BO3MO>KHOCTH B
JOCTHKEHHUH LI ONPEIETICHHOM CII0KHOCTH;

yMeHHe paboTaTh B rpynme — 3 (HEeKTUBHO COTPYJHUYATh U B3aUMO/IEHCTBOBATh HA OCHOBE
KOOPJIMHAIMK PA3JIUYHBIX MO3UIUHI NP BEIPAOOTKE OOIEro peleHust B COBMECTHON
JeSTeNbHOCTH; CIyIIaTh MapTHEpa, GOPMYJINPOBATh U ApTyMEHTHPOBATH CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3ULIMIO U KOOPAUHHUPOBATH €€ C TIO3ULMH NTaPTHEPOB, B TOM
qyclie B CUTYyal[il CTOJIKHOBEHUSI MHTEPECOB; MPOAYKTUBHO pa3peliaTb KOHQIUKTHI HA OCHOBE
yueTa MHTEPEeCOB U MO3UIHUHI BCEX €ro yYaCTHUKOB, TOMCKA U OLEHKHU aJIbTEPHATUBHBIX
CrOcO0O0B pa3perIeHus: KOH(IUKTOB.

Kpowme Toro, kK MeTanpeaMeTHBIM pe3yJIbTaTaM OTHOCSITCSI YHUBEPCAJIbHBIE CIIOCOOBI
nesitensHOCTH (Y'Y ]]), KOTOpble GOPMHUPYIOTCS B IIKOJIBHOM KypCce XUMHUH U MPUMEHSIFOTCS KaK
B PaMKax 00pa30BaTeIbHOrO MPOLECCa, TAK U B PEATbHbIX )KU3HEHHBIX CUTYaLHSX:
JImunoctHeie Y'Y/

OCO3HaHue ce0d Kak ujeHa 00IecTBa Ha I100aJIbHOM, PETHOHAIBHOM U JIOKAJIBHOM YPOBHSIX
(>kuTeNb MIaHeThl 3eMJIsl, )KUTENIb KOHKPETHOTO PErHoHA);

OCO3HAHME 3HAYMMOCTH M OOLIHOCTH INT0OAJIbHBIX MPOOJIEM YeI0BEUYECTBA;
HMOLMOHAIBHO-LIEHHOCTHOE OTHOIIEHUE K OKPYKAIOLIEH cpelie, He0OOXOAUMOCTH €€ COXPaHEHHS
U PallMOHAJIBHOTO MCTIOJIb30BaHMS;

MaTPUOTHU3M, JIFOOOBB K CBOEH MECTHOCTH, CBOEMY PETHOHY, CBOCH CTpaHe;

yBa)K€HHE K UCTOPHHU, KyJIbTYpE, HALIMOHAJIbHBIM OCOOEHHOCTSIM, TOJIEPAHTHOCTb.
Perynarusnsie YV /I:

CIOCOOHOCTH K CAaMOCTOSITEIbHOMY IIPUOOPETEHHUIO HOBBIX 3HAHUN U NMPAKTUYECKUX YMEHUI;
YMEHUS YIPABIIATH CBOEH NIO3HABATEIBLHOMN JESTENBHOCTHIO;

YMEHHE OpPraHU30BbIBaTh CBOKO J1€ATEILHOCTH;

OIIPEAEIATH €€ LIETU U 3a/1a4H;

BBIOMpATh CPEACTBA U IPUMEHATH UX HA IIPAKTUKE;

OLIEHUBATh JOCTUTHYTBIE PE3YJIbTATHI.

Ilo3naBarensupie YV /:

(dbopmHpoBaHUE U pa3BUTHE MO CPECTBAM XMMUYECKUX 3HAHWHN MO3HABATENbHBIX HHTEPECOB,

HHTCIUICKTYAJIbHBIX U TBOPUYCCKUX PE3YJIbTATOB,
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YMEHHUE BECTU CAMOCTOSITEIbHBIH MOMCK, aHAJIN3, 0TOOp MHpOopMaluu, e€ mpeodpa3oBaHue,
COXpaHEHHUe, Nepejlady U MPEe3eHTALHIO ¢ IOMOIIbI0 TEXHUUYECKUX CPEICTB.
KommyHnukatusHeie YV /I:

CaMOCTOSITEJIbHO OPraHU30BBIBAaTh YU€OHOE B3aUMOJIEHCTBUE B rpymIe (ONpeaensTh oouue
LIEJIH, PACTIPEAEIIATH POJIM, JOTOBAPUBATECS APYT C IPYrOM)

OOyueHne XMMHH B OCHOBHOH IIIKOJIE I0JKHO OBITh HAIIPABJIEHO HA JOCTUKEHUE CIEIYIOIINX
JIMYHOCTHBIX Pe3yJbTATOB:

OBJIa/ICHUE Ha YPOBHE 00I1lero 00pa3oBaHMs 3aKOHYEHHON CHCTEMON XUMUYECKUX 3HAHUH U
YMEHHM, HaBBIKaMH MX IPUMEHEHUS B PA3JINYHBIX )KU3HEHHBIX CUTYaLUsX;

OCO3HaHUE IIEHHOCTH 3HAHUM 110 XMMHUHU KaK Ba)KHEHIIIETr0 KOMIIOHEHTA HayYHOUM KapTUHBI MUPAa;
c(OPMUPOBAHHOCTh YCTOWYMBBIX YCTAHOBOK COIMAIBHO-OTBETCTBEHHOTO MTOBEICHHUSI B

Opr)KaIOH_Ieﬁ cpeac — cpeaec 00UTaHUSA BCETO KHNBOI'o, B TOM 4HUCJIC U YCJIOBCKA.

Cooepocanue mem yuedonoz20 Kypca
IToBTOpEHUE OCHOBHBIX BONPOCOB 8 KJ1acca (6 4)
[Tepnonnueckuii 3akoH u [lepnoanueckas cuctema Xumuueckux snemenTon J[.M. Menneneesa B
CBETE TEOPHUU CTPOCHUS aTOMA.
Xumunueckas cBsi3b. CTpoeHHE BelecTBa. TUIbI KpUCTAIUIMYECKUX PELIETOK.
XuMHYecKre CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BelIecTB. PacueTsl Mo XUMUYECKUM
YPABHEHUSM.
Jemoncrpanuu. Tabnuua «Buast csazeity. Tabnuna « TUIbl KpUCTATITHYECKUX PEILIETOK»
Tema 1. Kinnaccugukanusa xummudyeckux peakuuii (4 1)
TennoBoii 3¢ ekt xumudeckoi peakiuu. TepMOXUMUYECKUE YPaBHEHUS, pACUEThI 110 HUM.
CKOpOCTh XMMHUYECKUX PEAKIUI. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKUX PEAKIUI OT pazInIHbIX
YCIIOBHIl: OT IPUPO/Ibl pEATNPYIOLIUX BEIIECTB, MIOIMAAN IOBEPXHOCTH COIPUKOCHOBEHMSI,
KOHILICHTpALMU PEAarupyroluX BELIECTB, TEMIIEPATYPBI, KaTaIn3aTopa. XUMHUYECKOE
paBHOBECHE, YCIIOBHS €T0 CMENIeHMs. Penenue 3aqa4.
JdemoncTpanuu.
JleMOHCTpanus ONbITOB, BHIICHAIOIIMX 3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEAKIIMHA OT
pa3NuYHbBIX (HaKTOPOB.
Tabmuibr «OOpaTUMBbIE peaKkIuny, « XUMUYECKOe paBHOBecHe», « CKOPOCTh XUMUYECKON
peaKIum».
PacuerHble 3agaun.
PacueTbl 10 TEpMOXUMHUYECKUM ypaBHEHUSIM.

Tema 2. JnekTpoaurnyeckasi guccounanus (6 4)
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DJNEKTPOIUTHI U HENEKTPOJIUTHL. DIEKTPOIUTHUECKAs JUCCOLUALUS BELIECTB B BOJHBIX
pactBopax. Monsl. KaTroHb!l 1 aHnoHBI. ['uapaTHas Teopust pacTBOPOB. DJIEKTPOIUTHUECKAS
JYICCOLIMAIS KUCIIOT, 1enodei u coneil. Cinalble U CHIIbHBIE 3JeKTponuThl. CTeneHb
aucconuanui.  Peakiuu HOHHOTO oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
Oxucanrens, BOCCTAaHOBUTEND. [ HAPOIIN3 CONEH.

JemMoHcTpanuu. VcnbiTanue pacTBOPOB BELIECTB HA AIEKTPUUYECKYIO IIPOBOJIUMOCTb.
JIBU>KeHHE HOHOB B AJIEKTPUYECKOM I10JIE.

JlabopaTopHble onbIThl. Peakiin oOMeHa Mex 1y pacTBOPaMU AJIEKTPOIUTOB.
IIpakTyeckas padora. Penienne skcriepMMEHTaIbHBIX 334a4 10 TeME «DJIEKTPOIUTHYECKAs
JUCCOLTUALIHSI.

Tema 3. I'asiorenni(S 1)

[Tono)keHne raJoreHoB B MEPUOINYECKON CUCTEME U CTPOeHHUE X aToMOB. dusnueckue u
XUMHUYECKHUE CBOICTBA raJlOr€HOB.

CpaBHuTeNbHas XapaKTepUCTHUKa rajioreHoB. [IpuMeHeHne rajoreHos.

Xnoposonopoa. [lonyuenne. @uznueckue cpoiictBa. CoslsiHasE KHCIOTA U €€ COJIH.
IMpakTnyeckas padora. [lonyueHue XJa0poBOIOPOIa U U3YYEHHUE €TI0 CBOMCTB.
JemoncTpanuu. Puznueckue cBoiicTBa rajioreHoB. [loaydenne Xxi10poBoaopoa U pacTBOPEHHE
€ro B BOJIE.

JlabopaTopHble onbIThl. Pacrio3HaBanmne COJISHON KUCIOTHI, XJIOPUIOB, OPOMHUIIOB, HOJTUIOB 1
nona

Tema 4. Kucaopon u cepa (7 4)

[TonoxxeHne KUCI0po1a ¥ cephl B MEPUOANUECKON CUCTEME XUMHUECKUX 3JIEMEHTOB, CTPOCHHE
UX aTOMOB. AJIOTPONHSI KUCIIOPOAAa — O30H.

Cepa. Annorponus cepbl. Pu3nUecKue U XUMUYECKHE CBOMCTBA. HaxoxkaeHue B mpupoe.
ITpumenenne cepol. Oxcun cepsi(1V). CepoBogopoaHas U cepHUCTAst KUCIOTHI U UX COJIH.
Oxkcun cepri(VI). Cepnast kuciiota u ee coiu. OKUCTUTENbHbIE CBOMCTBA KOHIICHTPUPOBAHHOM
CEpPHOM KHCIIOTHI.

[TonsiTHE O CKOPOCTH XMMHUYECKUX peakuuid. Katanuszatopsl.

JleMoHcTpanuu. AJIJIOTPONHS KUCIOPOAA U cepbl. 3HAKOMCTBO € 00pa3liaMy MPUPOTHBIX
Cynb(GUI0B, CyTb(}HaTOB.

JlabopaTopHble onbIThbl. Pacnio3naBanne cynbhua-, CynbGUT- U Cyab(aT-nuoHOB B PaCTBOPE
IIpakTuyeckas padora. Perenne skcriepuMeHTaIbHBIX 3a7a4 1o Teme «Kucmopoa u cepay.
PacuyerHbie 3a5aun. BoruncineHus o XMMHYECKUM YPaBHEHUSAM PEAKIMHM MacChl, KOJIMYECTBA
BEIIIECTBA WM 00beMa 10 U3BECTHON Macce, KOJMUECTBY BEIIECTBA MM 00BEMY OJTHOTO U3

BCTYIIAOIHNX WJIX IMOJYHYAOMIUXCA B pCAKIIUN BEIICCTB.
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Tema 5. Azot u ¢ocdop (7 4)

[Tonoxenue azora u pocdopa B NEPUOIUIECKON CHUCTEME XUMUYECKUX JIEMEHTOB, CTPOSHHE UX
aToMOB. A30T, (pu3NUYeCKre U XUMUYECKHE CBOWCTBA, MOJIy4YeHHe U mpuMeHenue. Kpyrosopor
a3zoTa B pupozae. AMMuak. @uUsnveckre 1 XMMUYECKHE CBOMCTBA AMMMAKa, MTOJIy4EHUE,
npumenenue. Comu ammonust. Oxeupsl azota(ll) u (IV). A30THas Kuciao0Ta U ee Colu.
OxucauTenbHble CBOMCTBA A30THOM KUCIIOTHI.

®ochop. Annorponust pochopa. Pusndeckre U XuMHIecKre cBoiicTa pochopa. Oxeng
dhochopa(V). OprodochopHas KKcIOTa U €€ COH.

MuHnepanbHble YI00peHHUs.

JemoncTpanuu. [lonydyeHne amMuaka u ero pactBopenue B Bojie. O3HakomiieHHe ¢ o0pa3amu
MIPUPOJIHBIX HUTPATOB, PocharTos.

JlabopaTopHsble onbIThl. B3anmoselictBue coneil aMMoHUs co menoyaMu. O3HaKOMIIEHHE C
a30THBIMU U (POCHOPHBIMH Y10OPEHUAMHU.

IIpakTyeckue padoTnl

[Tonyuenne ammmuaka u U3y4eHHe €ro CBOMCTB.

OmnpeneneHne MUHEPAIbHBIX yI0OpEHUH.

Tema 6. Yruepoa n kpemunii (9 4)

[TonoxxeHue yrieposia U KpEMHHUSI B IEPUOIUUECKON CUCTEME XUMUUECKHUX AJIEMEHTOB, CTPOESHUE
UX aTOMOB. YTIEpoJ, aJuIOTPONHbIEe MOIUUKALINY, (U3NYECKUE U XUMUYECKHE CBONCTBA
yriepojia. YrapHbIi ra3, CBOHCTBA U (DU3UOJIOTHUECKOE JIEHCTBUE HA OPTaHU3M. Y TJICKUCITBII
ras, yrojiabHas kuciota u ee conu. [lonydyenne oxcuna yriaepona(IV) u nsydyenue ero cBoicTs.
PacnoznaBanue kap6onatoB. KpyroBopoT yriiepoaa B mpupoje.

Kpemuuii. Oxcun kpemuus(1V). Kpemuuenast kucnota u ee conu. Crexio. LlemeHT.
Jemoncrpanuu. Kprucrannnueckue pelmeTky anmasa 1 rpaduta. 3HaKOMCTBO ¢ 00pa3iaMu
NPUPOIHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMJICHHE C Pa3IMYHBIMHU BHJIAMH TOTLIMBA.
O3HaKOMJIEHHE C BUJAMH CTEKJIA.

JlabopaTopHble onbIThbl. O3HAKOMJIEHHE CO CBOMCTBAMU U B3aMMOIPEBPALICHUSIMU KapOOHATOB
U ruipokapOoHaToB. KauecTBeHHbIE peakliuu Ha KapOOHAT- U CHIIMKAT-HOHBI.

Tema 7. O6mue cBoiicrBa MeTa/LI0B (12 1)

ITonoxeHne MeTauIoB B IEPUOANYECKON cUcTeMe XUMHUUYecKuX ainemeHToB J[. . Menneneesa.
Merammueckas cBA3b. DU3NYECKHE U XUMUYECKHE CBOMCTBA METAJUIOB. P HanpskeHni
METAJIJIOB.

[Tonsatue o merammypruu. Cioco6s! noydeHus: Mmetasios. CIuiaBbl (CTalb, YyT'yH,
JIOpaItOMUHUHN, OpoH3a). [IpobiieMa 6€30TX0IHBIX IPOU3BOACTB B METAJUIYPIUH U OXpaHa

OKpY>KaloIlEeH Cpeibl.
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Ilesxounbie MeTaLIbI. [10/10XKEHNE MIETIOYHBIX METAJUIOB B IIEPUOJAUUYECKON CUCTEME U
cTpoeHue aroMoB. Haxoxaenue B npupoae. Pu3znyeckue u XuMuueckre cBoictpa. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHHM.

Iles104HO3eMeTbHBbIEC MeTaJLIbIL. [10J10)KeHNE MIETOYHO3EMENBHBIX METAJUIOB B IIEPUOINYECKON
cUCTEME U cTpoeHHe aroMoB. Haxoxaenne B npupone. Kanbumii u ero coenunenus. KecTkocTsb
BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AsmroMuHuUii. [TooxeHne aroMUHUS B IEPUONYECKON CUCTEME U CTPOCHHE €T0 aTOMA.
Haxoxxnenue B npupoae. duznyeckre n XMMHUUECKUE CBOMCTBA allIOMUHUSA. AM(OTEPHOCTD
OKCHJA ¥ TUIPOKCUA AITFOMUHUS.

Keuaeso. [lonoxenue xene3a B IEPUOANIECKON CUCTEME U CTpOEHHUE ero aroma. Haxoxnenue B
npupoje. Duznueckrne U XUMUYECKHE CBOMCTBA kenne3a. OKCHUIIBI, THAPOKCUIBI U COJIU
xene3a(ll) u xeneza(Ill).

JlemoHcTpanuu. 3HaKOMCTBO ¢ 00pa3liaMy BaXXKHEHIINX COJICH HATpHUsl, KaJIus, IPUPOIHBIX
COCIMHEHM KalbLUs, PyAaMu XKeje3a, COSIMHEHUAMY alfoMuHus. B3aumoneiicteue
IIEJIOYHBIX, IIEJI0YHO3EMENIbHBIX METAIJIOB U aTIOMUHUS ¢ BOJoH. CxKUranue xeiesa B
KHCJIOPOJIE U XJIOpE.

JlabopaTopHble onbIThI. [loslydeHne ruipoKkcyia allOMUHNS U B3aUMOJEHCTBHE €0 C
kuciaoramu U menoyamu. [lonyuenne runpoxcunion xenesa(ll) u (I11) u B3aumoneiictue ux ¢
KHCJIOTaMU U IIEJI0YaMHU.

IpakTnyeckne padoThl

Pemenne skcriepuMeHTaNbHBIX 3a1a4 110 TeMe «ieMeHTsl [A—IITA-rpynn nepuoanueckoin
Ta0JINLBl XUMUYECKHUX AJIEMEHTOBY.

Pemenne skcnepruMeHTANBHBIX 3a4a4 110 TeMe «MeTalubl U UX COCTUHEHUSD).

PacuerHsble 3aga4n. BoruncieHus 1o XMMUYECKUM YPaBHEHUSAM MacChl, 00beMa WU
KOJINYECTBA BEIIECTBA OJHOTO U3 MPOAYKTOB PEAKIIMU IO Macce UCXOTHOTO BEIIecTBa, 00beMy
WJIM KOJIMYECTBY BEILECTBA, COACPIKALIETO ONPEIEICHHYIO JOJII0 IPUMECEH.

Tema 8. OcHoBbl oprannyeckoi xumum (12 4)

IlepBoHauanbHbIe IpeCcTaBIeHNs 00 OpraHMYecKuX BemecTBax [lepBoHayaibHbIE CBEIEHUS O
CTPOEHMH OpPraHUYECKHX BellecTB. OCHOBHBIE NIOJIOKEHUS TEOPUH CTPOEHUS OPTraHUUECKUX
coenquHeHnit A. M. Bytneposa. M3omepus. YnpouieHHas KiaccupUKaIs OpraHndecKux
COETMHEHUH.

VYranesonopozsl. IIpenensusie yruesonopoasl. Meran, stan. @U3N4eCKUE U XUMUYECKHE
cBoricTBa. [Ipumenenue.

HenpenenbHble yrieBoaopoapl. OTuiaeH. @u3ndyeckue 1 XuMU4ecKkue cBoicTBa. [Ipumenenue.

Anerunen. JlneHoBble yraeBoaopoabl. [loHsATHE 0 IUKIMYECKUX YTIeBOA0opoaAaX (IUKIOATKAHBI,
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6enzou).IIpupoiHbIe UCTOUHUKH YTIIeBO10po10B. HedTh U mpUpOAHbIi ra3, UX NpUMEHEHHE.
3ammra atmocepHoro Bo3ayxa ot 3arpsizHeHust. CrnupTsl. OJHOATOMHBIE CIUPTHL. MeTaHoII.
Otanon. ®usnueckue cBorcTa. PU3NOIOTNYECKOE AEHCTBUE CIIMPTOB HA OPTAHU3M.
[Tpumenenne. MHOTOATOMHBIE CITUPTHI. DTHIICHTIUKONb. [ munepud. [Ipumenenne. KapOoHoBBIE
KUCIOThL. JKupbl. MypaBbrHas 1 yKcycHasi KUCIOThI. Pusnueckue cBoicTBa. [Ipumenenue.
Beicime kap6oHOBBIE KHCTIO0ThI. CTeapuHOBast KUuciioTa. Kupbl — IpoayKThl B3aUMOIEHCTBUS
INIMLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PoJib )kMpOB B mpoliecce 0OMeHa BEIIECTB B
opranu3Me. KanopuitHOCTb KUPOB.

Yraesoas! ['0k03a, caxapo3a — Ba)KHEHIINME NIPEACTABUTENHN yriaeBooB. Haxoxenue B
npupose. @orocunres. Posb II0K03bI B MUTAaHUM U YKPETIIIEHUH 310poBbsl. Kpaxmain u
LeJUTI0JI03a — MpUpoAHbIe oaumepbl. Haxoxaenue B nmpupone. Ilpumenenue.

benku — ouononmumepsl. CoctaB 6enkoB. @yHkiuu 6enkoB. Ponbs 6enkoB B mutanuu. [TorsTue
0 (hepMeHTaX ¥ TOPMOHAX.

[Tonnmepsl — BbICOKOMOJIEKYIIApHBIE coennHenus. [lommatunen. [lonunponumieH.
[TonuBuHmnxmopua. Ilpumenenne noiuMepos.

JdemoHcTpaumu.

Mojenu MOJIeKyJl OpraHUnYeCKUX COeIMHEHUH, CXEMBbI, TAOIUIIbI.

I'openue yrieBoaopo1oB U 0OHApYKEHHUE TPOAYKTOB UX TOPEHUS.

OO6pa3upl HeQTH U TPOAYKTOB UX MEPEPAOOTKH.

BuieoonsIThI O CBOIICTBAM OCHOBHBIX KJIACCOB BEIIECTB.

PacueTrHsble 3agaun. YcTaHoBiIeHUE NpocTeiieil popMyibl BeliecTBa o MacCoOBBIM JIONISM
3JIEMEHTOB.

Cooepicanue Kypca (Temamuueckoe naanuposanue)

Ne Paspaennbl nporpamMMel KoimmnuectBo | KonmuvecrBo | KoamuecTBo

YacoB KP 1P

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB 6 - -

8 Kimacca

Knaccudukanus xumMmuaecknx 4 - -

peaKuii

XHWMHMYECKHE PEAKIIUU B BOJHBIX 6 1 1

pacTBopax

T"asmorens!

Kucnopon u cepa

Aot u pochop

Yraepon u KpeMHUM

Merannsl

O| 0 | &N |~

NN O] ] J|n
—
1

—_— | —

HepBOHa‘{aﬂbHHe MMpeaACTaBJICHUA
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00 OpraHUYECKUX BEIIECTBAX

Uroro:

68 4 4

Konmponvno-usmepumenvHulii u OudaKmuuecKuii Mamepua

HasBaunue

Ilonoxeunue

KP Nel. DnekTponutuueckas IUCCOMaIs

Pagenxnit A.M. XuMus: ITMIaKTUYECKUN
matepuai: 8-9 ki. / A.M. Panenxuii. — M.:
ITpoceenienue, 2017 — ctp. 68

KP Ne2. I'anorensl. Kucnopoa u cepa [TpunoxxeHue
KP Ne3. Azot u gocdop. Yranepoa u kpemuuii | [lpunoxenue
KP No4 Metasibl [Tpunoxenue

Hupopmayuonno-memoouueckoe odecneuenue
1. Pymzutuc I'.E. Xumus: 9 xi1.: yue6.171s obimeoOpaszoBat. Yupexaenuii / I'.E.

Pynzutuc, ®@.I'. ®enbaman. — M.: [IpocsenieHue.

2. I'apa H.H. Xumust: 3a1aunuk ¢ «moMoiHuKkom»: 8-9 kiaccel / H.H. 'apa. — M.:
IIpocsenienue.
3. Panmenxuit A.M. Xumust: muaaktudeckuii Mmarepuai: 8-9 k. / A.M. Paneuxuit. —

M.: IIpocselienue.

4. boposckux T.A. Tectsl no xumuu. [IepBoHaYaIbHBIE XUMUYECKNE ITOHATHS.
Kucnopon. Bonopon. Bona, pactBopbl. OCHOBHBIE KJIACChl HEOPTAHMYECUX COCAMHEHUM: 8 KII.: K
yueOnuky I'.E. Pymsutuca, @.I'. ®enpamana «Xumus. 8 knacey. — M.: U3natenbcTBo
«Oxk3amen», 2010.

5. Bboporckux T.A. Tectsl mo xumMuu. DieKTponuTrdeckas aucconnanus. Kuciopon
u cepa. A3ot u pocdop. Yraepon u kpemuuid. 9 knacc: k yueonuky I'.E. Pyasurtuca, ©.I.

denpamana «XuMus. 9 kimace». — M.: U3gatensctBo «9K3aMeny, 2011.

Cnucok numepamypul
1 .YuebHuk m1s odmieoOpa3zoBarenbHbIX yupexaeHuit Pymsutuc I'. E., ®enpaman @. I'. Xumus.
Heopranunueckas xumus. 8 knacc. - M.: [Ipocsemenue, 2008r;
2. lupaktuueckuii Mmatepuan rmo xumuu s 8-9 kinaccos. [locobue aiis yuurens. Paneuxuit A.
M., l'opmikosa B. II. - M.: IIpocemenue, 2008r;
3. Xumus - 3a1a9HuK ¢ "momomrHuKoM". 8-9 kiaccel. [locobue s ygamuxcs

obmeoOpaszoBarenbHbIX yupexaenuid. ['apa H. H., 'abpycesa H. U. - M.: IIpocsemenue, 2008r.
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4. Jleencon M.A. 100 BorpocoB 1 OTBETOB [0 XMMHUU : MaTEpUAIbI Ul LIKOJIBHBIX pedepaToB
,(aKyTpTaTUBHBIX 3aHATHI 1 ceMuHapoB :y4. [1oco6.,11.A.Jleencon .-M.: [IpocBemenne — OO0
« Actpens»,2002 -347c. : un.

5. COOpHUK HOPMATUBHBIX TOKyMeHTOB. Xumus/coct.D.J1.JInenpoB. A.I'. ApkaabeB.- 2-¢
u3.,crepeotun.-M.: [Ipoda,2008.-112¢

6. Xamuynnusd P.U. Jlunaktnueckrue MaTepraibl 10 HEOPraHMUECKOH XUMHUN 1J18-9KI1accoB. —
Kazanb: Marapu,2001.- 152c.

7. Pageukuit A.M., I'opmikoBa B.I1. Jlugaktuueckuii MmaTepuan no XuMuu Jisi 8-9 KJ1accosB:
nocobue s yuutens. — M.: [Ipocsemenue, 2018 — 80 c.

8 . Xumus: Cucrtema 3alaHuid 151 KOHTPOJIsl 0013aTEIHHOTO YPOBHS MTOJATOTOBKY BBIITYCKHUKOB
ocHoBHoOM mikoiel / ABT.: H,H, I'apa, M.B. 3yeBa. —M.: Benrtana-I'pad$,2003. — 128c.

9. Xumus. Cuctema MoAroTOBKH K UTOTOBOMY SK3aMEHAIIMOHHOMY T€CTUPOBaHHUIO (pa3doop
TUITHYHBIX 3a/1aHAH, TEMAaTHUYECKUE M HTOTOBBIC TECThI). 9kaccoB / aBT.-cocT. B.I".JleHucosa.-

Bonrorpan: Yuurens, 2007. -143c.
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