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1. OBIIASI XAPAKTEPUCTHUKA PABOYEI TPOTPAMMBI
TACHUATIINHBI

BJ1.07 Xumus

(MHIECKC, HANMCHOBAHUE TUCIIUTLIHHEI)

1.1. ObsacTb npuMeHeHHst pado4eid MPOrpaMmMbl

PabGouass mporpamMma AMCHMIUIMHBI pa3paboTaHa Ha OCHOBE NHChbMa
JlenapramMeHTa TOCYAApPCTBEHHOW IOJUTUKH B c(epe NOATOTOBKM padoumx
kajapoB u 10 «PekomeHmauuu no OpraHu3alyy MOIYYEHUs] CPEIHEro OOIIEro
oOpa3oBaHHs B IpeleiaXx OCBOEHUSA O0pa30BaTENbHBIX IPOrPAMM CPEIHErO
npodeccuoHaIbHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C
y4eToM TpeboBaHul (perepanbHbIX rOCYJaPCTBEHHBIX CTAH/IAPTOB U MOJTy4YaeMOM
npodeccun win CrenralTbHOCTH CPeIHEro NpodhecCuOHATBLHOr0 00pa30BaHUs OT
17 mapta 2015 r. Ne 06-259.

PabGouas mnporpamma COOTBETCTBYET TpeOOBaHUSIM K IPEAMETHBIM
pe3ysibTaTaM  OCBOGHMS JAHHOM IpeIMeTHOM o001acTd, yCTaHOBJICHHBIM
®enepanbHbBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJAPTOM CPEIHETO
obmero oo6pazoBanus (IIpmkaz MmuHucTEepcTBa TpOCBeleHnus Poccuiickoit
@enepaunn ot 12 asrycra 2022 roma Ne 732 «O BHeceHMM H3MEHEHHI B
(benepanbHbIN TOCYAAPCTBEHHBIH 00pa30BaTEIbHBIA CTaHIAPT CPEAHETO OOIIEero
oOpa3oBaHus, YTBEPKACHHBIA MpUKa3oM MuHHCTEpCTBA 00pa30BaHUS U HAYKH
Poccniickonn ®enepaumn ot 17 mas 2012 1. Ne 413» 3apeructpupoBaH
Muntoctom Poccun 12 centsa0pst 2022 rona, peructpaionsbiii Homep 70034).

1.2. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM POrpaMMbl

Hucrmmumaa  «XUMHUS»  OTHOCUTCA K 00S3aTE€NbHBIM  y4eOHBIM
TUCIUIUIMHAM ~ pa3fena  o0mieo0pa3oBaTebHONM  MOATOTOBKH  MPOTPAMMBI
MOATOTOBKM criennanuctoB cpeaHero 3BeHa (IITICC3), dopmupyembix wu3s
o0s3aTeNnbHBIX IpeaMeTHBIX o0nacteit ®I'OC cpemnero odmero 0opa3oBaHus, s
cnenuanbHocteit CITO.

1.3. Hesb 1 mu1aHupyemMbie pe3yJbTaThl 0CBOCHUS AUCHUIIIMHBI

N3yuenne aucuumaubabl «OY (.07 Xumus» HanpaBiIe€HO Ha JOCTHXKCHUE
nenu: (GopMUpOBaHME Y OOyYalOMIUXCS TMPEJACTABICHHS O XHUMHYECKOM
COCTaBJISIFOIIMN €CTECTBEHHO-HAYYHOM KapTUHBI MHpPA KaK OCHOBBI TPUHSTHS
pPELICHUN B JKU3HEHHBIX W MPOU3BOJCTBEHHBIX CUTYalHsX, OTBETCTBEHHOTO
MIOBEJICHUS B IIPUPOJHOM CpEJIE.

3amaun TUCIUIIIINHEL:

chopMupoBaTh MOHMMAaHHWE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHYECKHUX
MIPOIIECCOB U SIBICHUH B OKPYXAIOIIEH Cpelie, ETOCTHOW HAyYHON KapTHUHBI MUPA,
B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;



Pa3BUTh YMEHUS COCTaBIATH (OPMYJIbI HEOPTAHMYECKUX M OPTaHUYECKHUX
BCIIECTB, YPaBHEHUS XUMHUYCCKMX  pEaKIui, OOBIACHITH WX  CMBICI,
WHTEPIPETUPOBATH PE3yJIbTAThl XUMHUECKUX IKCTICPUMEHTOB,

chopMHpOBAaTh  HABBIKM  TPOBEACHHS  TPOCTEUIIUX  XUMHUYECKHUX
HKCIIEPUMEHTAJILHBIX HCCIEOBAHUN C COONIOJICHUEM TMpaBUil 0€30MaCHOTO
oOpaleHusl ¢ BelecTBaMu 1 JIabOpaTOPHBIM 000PYI0BAHUEM;

Pa3BUTh YMEHHs MCIOJIb30BaTh MHGOPMAIMIO XUMHUYECKOTO XapaKTepa U3
Pa3IMYHBIX UCTOYHUKOB,;

chopMHpPOBaTH YMEHUS TIPOTHO3UPOBATH MOCIIECACTBHUS CBOCH JNEATEIHLHOCTH
U XUMHYECKUX IMPUPOJIHBIX, OBITOBBIX M MMPOU3BOCTBEHHBIX MPOIIECCOB;

chopMHpOBaTh TOHUMAaHUE 3HAYMMOCTH JOCTIKEHUH XUMHUECKOW HAYKH H
TEXHOJIOTHH JUIsl pa3BUTHS COIIMATTLHOU U TIPOU3BOJCTBEHHOM Cdep.

B pe3ynbrare 0CBOCHUS TUCIUILTAHBI 00YYaIOMIUNACS JODKCH:

BJIAJCTh  CHCTEMOW  XMMHYECKMX  3HAaHWW, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIATAIONINE TIOHATUSA (XUMHYECKHA OSJEMEHT, aToM, OJJIEKTPOHHAs
o0oyouka aroma, s-, p-, d-dJEKTpPOHHBIE OpPOWUTANIM aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTEIICHh OKUCIICHUSI, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YIIIEPOIHBIN CKelleT, (PYHKITMOHAIbHAS
Tpymma, pajgukai, HW30MEpHUs, H30MEPbl, TOMOJOTHYECKHN psil, TOMOJOTH,
YTIEBOJOPOIBI, KHUCIOPOJ- M a30TCOJACPKAIINE COCAMHCHHS, OMOJIOTHUECKH
aKTUBHBIC BemIecTBa (YTIEBOIBI, KUPHI, OCIKN), MOHOMED, MTOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIC COCIWHEHUS, KPUCTALTMYECKAs PEIIeTKa, THUIIBI

XUMHYECKUX  peaKuuu (OKHCIIUTENBbHO-BOCCTAHOBUTEIIBHBIE, JK30- U
PHAOTEPMUYECKHE, PpEAKIMHM HOHHOrO O0OMEHa), pacTBOp, BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHIL, ANEKTPOIUTHYECKAS JTUCCOLMALINS, OKHCIIUTEb,

BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM pEaKluu, XUMUYECKOE pPABHOBECHE),
TEOPUM U 3aKOHbI (TEOpUS XHMHUUYECKOIO CTPOEHUSI OPraHUYeCKHX BEIlECTB
AM. bytnepoBa, Teopus HIEKTPOIUTHUYECKON TUCCOIMAINHU, MEPUOIUYECKHIM
3akoH J[.M1. MenneneeBa, 3aKkOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI A3bIK XUMHUH, (DAKTOJIOrMUYECKHE CBEJEHUS O CBOWCTBAX, COCTABE,
NOJyYeHUu U Oe30IaCHOM HCIOJb30BaHUU BAXKHEWIIUX HEOPraHUYECKUX MU
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU JesATeTbHOCTH uenoBeka (P1);

YMETh BBISABISATh XapakTEpHbIE IPU3HAKK W B3aUMOCBS3b HM3YUYECHHBIX
NOHATUH, MPUMEHATH COOTBETCTBYIOIIME IMOHATUS NPU ONHMCAHUM CTPOCHHS WU
CBOICTB HEOPraHMYECKMX MW OPraHMYECKUMX BELIECTB M HUX IPEBpaALICHUMU;
BBISIBJISITh B3aMMOCBSI3b XMMUYECKHUX 3HAHUI C MOHATUSAMU U NPEICTABICHUSMU
JIPYTUX €CTECTBEHHOHAY4YHBIX IpeaMeToB (P2);

YyMETh  HCHOJB30BATh  HAWMEHOBAHMUS  XUMUYECKUX  COEAUHEHUU
MEXAYHApOJHOIO CO03a TEOPETUYECKON M MPUKIAJAHOM XUMHUU U TpHUBHUAIbHBIC
Ha3BaHUS BAXKHEWMIIMX BEIIECTB (ITWUJICH, AaUETWIeH, TIuUEepuH, (EeHo,
dbopmanbaerua, ykcycHash KHUCJIOTa, TJIMLUWH, YrapHbId Tra3, YIJIEKUCIbIA Tas,
aMMUaK, TallleHas W3BeCTh, HETralieHass W3BEeCTb, IMUTbEBAas cola U JPYTrHUX),
COCTaBJIATh (POPMYJIbBI HEOPTaHWYECKUX W OPraHWYECKUX BELIECTB, ypaBHEHUS
XUMHUYECKUX peaKkUUid, OOBICHATh MX CMBICH; MOATBEPKIAaTh XapaKTEpHbIE



XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMHU HKCIEPUMEHTAMU U
3aMuCsIMU ypaBHEHHUM XxuMuueckux peakuuid (P3);

YMETh YCTaHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K OINPEJEICHHBIM KJaccaM M TpyIIaM COEIUHEHU,
XapaKTepu3oBaTh HUX COCTaB M Ba)XKHEWIIUME CBOMCTBA; OIPEACNATh BUJIbI
XUMHUYECKUX CBA3EH (KOBaJIGHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIAHAS), THIIbI
KPUCTAJUIMYECKUX PEHIETOK BEIIECTB; KIACCU(DHUIIMPOBATh XUMHUYECKHE PEaKIUu
(P4);

chopMupoBaTh  IPEACTABICHHUS: 0  XHMHYECKOM  COCTaBIISIIONIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHH B IIO3HAHUU SIBJIEHUN TPUPOIBL,
B (OpMHpPOBAaHUM MBIIUICHUS M KYyJbTYypbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOJIMMOM ISl pEeIIEHUs] MPAKTHYECKUX 3a7a4 U dKOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37J0POBBIO M PUPOIHOI cpene (PS);

YMETh MPOBOJUTH PAcCUeThl MO XUMHYECKUM (opMyjaM U ypaBHEHUSIM
XUMUYECKUX  peakluil ¢  UCHOJIb30BaHMEM  (U3MYECKUMX  BEJIUYMH,
XapaKTEePU3YIOUIMX BEIIEeCTBA C KOJUYECTBEHHON CTOPOHBI: MAaccChl, 00bema
(HOpMaJIbHBIE YCIIOBUS) T'a30B, KOJWYECTBA BELIECTBA; MCIOJb30BaTh CUCTEMHbIE
XUMUYECKUE 3HAHUS I8 TPUHIATHS PEHIeHWH B KOHKPETHBIX KMU3HEHHBIX
CUTYaIMsIX, CBSI3aHHBIX C BEHIECTBAMU U X MPUMEHEHHUEM - YMETh IIAaHUPOBATh U
BBIMOJIHATh XUMHUYECKHM SKCIEPUMEHT (IPEBpAICHUs] OpPraHUYECKHX BEIIECTB
IIPY HarpeBaHWM, MOJyYCHHE ATHWICHA U W3YYEHUE €ro CBOMCTB, KaUECTBEHHBIC
peakuuu Ha aJlbJEeru/ibl, Kpaxmall, YyKCYCHYIO0 KHUCIIOTY; JA€HaTypauus OENKOB Mpu
HarpeBaHUM, LBETHBIC PEaKIMHU OEIKOB; MPOBOJIUTH PEaKUUHd HOHHOTO OOMEHa,
OIpENETATh CpeAy BOJHBIX PACTBOPOB, KAaYECTBEHHBIE pPEaKIHMH Ha CyJbdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS; pelIaTh YKCIIEPUMEHTAIbHbIE
3amaun no teMam "Metamel" u "Hemertamibl") B COOTBETCTBUM C MPAaBHIAMH
TEXHUKA O€30MacCHOCTM IMpu OOpalleHuHu C BEIIeCTBAMH M J1a00paTOpHBIM
000pyI0BaHUEM; MIPEACTABIIATH PE3YJIbTAThl XMMUYECKOT0 IKCIIEPUMEHTA B popMe
3aMKMCH YpPaBHEHUN COOTBETCTBYIOLIMX peaKuil u (HOpMyJIUMpoBaTh BBIBOJbBI Ha
OCHOBE 3THX pe3yJsibTaToB (P6);

YMETh aHAM3UPOBATH XUMHUUYECKYIO HH(DOPMAIUIO, MTOTYyYaEMYIO U3 Pa3HBIX
HMCTOYHUKOB (CpelicTB MaccoBoi nH(popmaruu, cetb UHTepHET 1M npyrue) (P7);

BJIAJECTh OCHOBHBIMHM METOJAaMHM HAay4dHOIO T[IO3HaHUS BEUIECTB U
XUMHUYECKUX SIBJICHUM (HaOnroeHne, U3MepeHHe, SKCIIEPUMEHT, MOCITUPOBAHNE)
(P8);

YMETh MPOBOJUTH PacCyeThl MO XUMHYECKMM (opMyjamM H ypaBHEHHSIM
XUMHUYECKUX  pEakuuid €  HCIOJb30BaHMEM  (U3WYECKUX  BEJIHMYUH,
XapaKTEPU3YIOUIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: MAacchl, 00bema
(HOpMaJbHBIE YCIIOBHS) T'a30B, KOJWYECTBA BEUIECTBA; MUCIOJIb30BaTh CHCTEMHbIE
XUMUYECKWE 3HAaHUA i1 NOPUHATHS pEUNIeHWH B KOHKPETHBIX YKU3HEHHBIX
CUTYalIMSIX, CBI3aHHBIX C BELIECTBAMH U UX puMeHeHuem (P9);

yMEeTh  IUIAHUPOBATh W BBINOJHATh  XUMUYECKUA  IKCIEPUMEHT
(mpeBpaleHusi OPraHUYeCKUX BEIECTB MPU HArpEeBaHUU, MOJYYECHUs STUIICHA U
U3YYEHUE €ro CBOMCTB, KA4YECTBEHHBIE pEaKIMM Ha albJerujbl, Kpaxmal,
YKCYCHYIO KHUCJOTY; JeHarypaiusi OeIKOB IpPH HarpeBaHUU, LIBETHBIC PEAKIIMU



O€JIKOB; MTPOBOJUTH PEAKIIMM HMOHHOTO OOMEHa, OMNpEeNeNsiTh CpeAy BOIHBIX
pPacTBOPOB, KAUECTBEHHbBIE PEAKIIUU Ha CyIb(]aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTMOH aMMOHMSI; pelllaTh dKCIEpEeMEHTalIbHbIE 3a7a4uu 1Mo TemMaM «Metayuiby U
«HemeTannel») B COOTBETCTBMM C TIPaBWJIAMH TEXHUKH O€30MAaCHOCTH TpHU
oOpalleHr C BeENIeCTBAaMU U JIA0OPATOPHBIM O0OPYIOBAaHUEM; TMPEIICTABISATH
pe3yibTaThl XUMHUYECKOTO OJKCIiepuMeHTa B (opme 3amuceld ypaBHEHUI
COOTBETCTBYIOIIUX pEaKIuid U (GOPMYIUPOBATh BBIBOJBI HAa OCHOBE JTHX
pesynbTaros (P10);

chopmMupoBaTh  MPEACTABICHHS: O  XUMHUYECKOM  COCTaBIISIONIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUU B TTO3HAHUU SIBIICHUMN TPUPO/IBI,
B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUs MPAKTUYECKUX 3aJlad U IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pOBBIO U npupoaHoi cpene (P11);

yMETh COOJII0/IaTh MpaBUjia IKOJOTHYECKU IEJIECO00pa3HOr0 MOBEACHHS B
ObBITYy W TPYIOBOW JESITEIIBHOCTH B IEJISAX COXPAHEHHUS] CBOETO 370pPOBbI U
OKPY’KaIOIIEd MPUPOHOM CPEAbl; YUUTHIBATH OMACHOCTHh BO3JICMCTBUS HA KUBBIC
OpraHU3MBbl OINpPEJEICHHBIX BEIIECTB, MOHUMAs CMBICH IOKa3aTels MpeaeabHON
JnormycTuMoi koHueHnTparuu (P12).



2. CTPYKTYPA U COAEPKAHUE JUCIUAIT/INHBI

2.1. O0beM JUCUMIJIMHBI U BUAbI y4eOHOH padoThl 1J1s1 04HOM (POPMBI

00y4YeHus

But yueOHoli paboThI O0beM vacoB
MakcumalibHast yaeOHast Harpyska (Bcero) 78
OO0s13aTeIbHBIC Ay JUTOPHBIC YUeOHBIC 3aHATHUS (BCETO) 78
B TOM YHCJIE:

JIEKITIHA 39

MPaKTHYECKUE 3aHATHS (BKIIFOUYAs IPOMEKYTOUHYIO aTTECTAIIUIO) 39
CamocrosTenbHas paboTta o0ydaromierocs (Bcero)
B TOM YHCITIC:

paboTa ¢ IuTepaTypou -

IMpomesxyrounass ~ arrectanuss B (opMe  3adeTa € OICHKOHU
(muddepenumpoBanHoro  3auéTa) MO HMTOraM BTOPOTO CEMECTpa  H3yUYCHHUS 2

JIIUCIIATUTNHEI

2.2. O0beM TUCUMIJIMHBI M BUAbI y4eOHO# padoThl 1J1si 32a049HOi GOopMBI

00y4eHus

Bun yueOHoii paboThI

O0BeM H4acoB

MakcumMalnbHas yaeOHas Harpy3Kka (Bcero) 78
O0s3aTenpHbIC Ay IUTOPHBIC YIeOHBIE 3aHATHS (BCETO) 8
B TOM YHCJIC:

JIEKITIHA 4

MPaKTUYECKUE 3aHATHUS (BKIIOYAs IPOMEKYTOUHYIO aTTECTAIIMIO) 4
CamocrosTenpHas paboTta o0ydaromierocs (Bcero)
B TOM YHCJIC:

MIPAKTHYECKUE 3aHATHUS 70
IIpoMerxyTouHas aTTecTalys B 3a4eTa ¢ OLeHKOH (auddepeHInpoBaHHOTO 3a4éTa) 2




2.3. TeMaTH4YeCKHUI IJIAH ¥ COAEPKAHNE TUCHUIIMHBI 1JIA 04HOU GOpMBbI 00yYeHHst

HaumenoBanue pa3acioB U TEM

Copep:xaHre yaeOHOro MaTepuaia u (popMbl OpraHu3auu
ACATCIBbHOCTU o6yqafou11/1xc;1

O0BeEM YacoB

3HaHUS U YMEHMUS,
(bopMHPOBAHUIO KOTOPBIX
CITOCOOCTBYET AJIEMEHT
IIPOrpamMMBbl

4

Pazgen 1. Xumus. O01mas u Heopranudeckasi XuMHs.

Tema 1. BBenenue.

Coneprxanue yueOHOTO MaTeprania

P1-P12

Jlekmus.

1.XuMudeckass KapTWHAa MHpa Kak COCTaBHas  4acTh
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa. Poib XMMHH B KU3HH
coBpeMeHHOro obuiectBa. HoBeiimme 1OCTHKEHUS XUMUYECKOH
HAayK{ B IUIAHE PAa3BUTHUS TEXHOJOIWH: XMMUYECKask TEXHOJIOTHS
— OuotexHoyoruss - HaHoTexHojorus. 2.Ilpumenenue
JOCTIDKCHUH COBPEMEHHOH XHUMHMHM B TyMaHUTapHOH cdepe
eSITEILHOCTH OOIIECTBA.

[IpakTuyeckue 3aHATHS:
1.OuncTka 3arpsa3HEHHON BOBL.

CamocrosiTensHast padoTa 00yYarOIIXCA.

Tema 2. OCHOBHBIE TOHITHSA U
3aKOHBI XUMUU.

Copepxanue yueOGHOro MaTepuaa.

Jlekmus.

1.IIpenmet xumuu. BemectBo. AtoM. Monekyna. XuMHu4ecKuit
a5ieMeHT 1 opMBI ero cymiecTBoBaHus. [IpocTeie 1 cinoxHbIE
BeNIeCTBA. AJIJIOTPOIHUS U €€ IPUIHHBIL.

JemoHcTpanus

HabGop Moneneit aTOMOB 1 MOJIEKYIL.

2.U3mepenue BemecTBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca
aTOMOB U MOJEKYJ. ATOMHas equHUNA Macchl. OTHOCUTENBHBIC
aTOMHas M MOJIeKyJsipHas Macchl. KonmuecTBo BeniecTsa.

P1-P12




IlocrostHuast ABoraapo. MosnspHas macca. 3akoH ABOrajpo.
MonsipHBIi 00bEM Ta30B.
3aKOH COXpaHEHMsI MacChl BELIECTBA.

[IpakTnueckue 3aHATHSA:
1.PacueTsl Mo XUMHUYECKUM (OPMYJIaM.

CamocTrosiTenpHast paboTa 00yJaroIuXCst

Tema 3. Ilepuoguueckuii 3akoH
u [lepuoauyeckas cucrema

XAMHYECKUX 351eMeHTOR []. 1.

Menneneena.

Copepxanue yueOHOro MaTepuasa

P1-P12

Jlekius:

1.O1kportue [lepuonuueckoro 3akona. Ilepuoauueckas cucrtema
xuMudeckux anmeMmentoB J[. Y. MeHneneeBa kak rpadudaeckoe
otobpaxkenue [lepuonnueckoro 3akona. [lepuonnueckuii 3aK0H
U CHCTEMa B CBETE YUCHHUS O CTPOCHUU aTOMa. 3aKOHOMEPHOCTH
W3MEHEHHUS] CTPOEHHsI DIIEKTPOHHBIX O00OJOYEeK aTOMOB U
XUMHUYECKHX CBOMCTB 00pa3yeMbIX 3JEMEHTAMH IPOCTHIX U
CIOXHBIX BemlecTB. 3HaueHue llepuoamueckoro 3akoHa U
2.Ilepuoauueckoid cucTeMbl XuUMUUeckux sneMmeHtoB [ W.
MenpmeneeBa sl pa3BUTHA HAyKW W TIOHUMAaHUS XUMHYECKOU
KapTUHBI MHPA.

Pasnmuunbie  dopmer Ilepuognueckoil cHCTEMBI XUMHUYECKHX
anemeHToB J[. 1. MeHneneena.

[IpakTryeckue 3aHATHS:

1.Pemenuie aneMeHTapHBIX TEHETHUECKUX 33/1a4.

AHanmu3 U OIlEHKa STHYECKUX ACIEKTOB Pa3BUTHSI HEKOTOPBIX
WCCIICJIOBAaHNH B OMOTEXHOJIOTHH.

CamocrosTenpHas paboTa 00yJIaromuXcs.

Tema 4. CTpoeHue BelIecTBa.

CogneprkaHue y4eOHOro MaTepHara.

P1-P12

Jlekmus:

1.IIpupona xumuueckoi cBsi3u. KoBaneHTHasI CBSI3b:
HenoJsipHas u nojspHas. MlonHas cBs3b. KaTHOHBI M aHHOHEI.
Mertannuueckas cBs3b. 2.Bonopoanas cBsa3b. B3aumocsssp
KPUCTAJUIMYECKUX PELIETOK BEHIECTB € Pa3INYHBIMU TUIIAMU
XUMHUYECKOU CBA3H.

JemoHcTpanus

OO0pasI1pl BEMIECTB M MATEPHAIIOB C Pa3INYHBIMHU THITAMH




XUMHUYECKOU CBSI3U.

[IpakTryeckue 3aHATHS:
1.Tumbl KpUCTAITIMYECKUX PEHIETOK.

CamocrosiTenpHast paboTa 00yJarOIIXCS.

Tema 5. Bona. PacTBopbL.

Copepxanue yueOHOT0 MaTepraa:

P1-P12

Jlekmus.

1.Bona B npupose, ObITY, TEXHUKE U Ha POU3BOICTBE.
du3nvecKkre 1 XUMUYECKIE CBOWCTBA BOBI. 3arpsi3HUTEIH
BOJIBI M CIIOCOOBI OUMCTKH. JKecTkas Bojia 1 ee yMsITYCHUE.
OrnpecHeHue Bobl. ArperaTHble COCTOSIHUS BOJBI U €€
Mepexobl U3 OAHOIO arperaTHOTO COCTOSIHUS B IPYTOE.
2.PacTBOpeHrE TBEPIBIX BEMIECTB U Ta30B. 3aBUCUMOCTh
PacTBOPUMOCTH TBEPBIX BEIIECTB U T'a30B OT TEMIIEPATYPHI.
MaccoBasi 10JIs BEIIEeCTBa B PACTBOPE KaK CIIOCO0 BBIPaKCHHS
cocTaBa pacTBopa.

JemoHcTpanus

Du3nyecKHe CBOMCTBA BOABL: IOBEPXHOCTHOE HATSKEHUE,
CMavMBaHUE.

IIpakTrueckue 3aHATUS:
1.O1eHKa KauecTBa BOJIBL.

CamocTrosiTenpHast padoTa 00yYaroIXCA.

Tema 6. XumMHuueckue peakiuu.

Copeprxanue yueOHOT0 MaTepuana;

P1-P12

Jlexuust:

1.[TonssTHE O XUMHYECKOH peakiuu. THIB XUMHUYECKHUX
peaknmii. CKOpOCTh peaknud U (PakTOphl, OT KOTOPHIX OHA
3aBHCUT. TerioBoi 3 (HeKT XMMUISCKON PEaKIIUU.

2. XMMUYECKOE PAaBHOBECUE U CIIOCOOBI €T0 CMEIIICHUSI.
JemoHcTpauuu

XVWMUYECKHE PEaKIIUH C BBIIETICHHEM TETUIOTHI.

OOpaTHMOCTh XMMHYECKUX PEaKITHH.

IIpakTrueckue 3aHATUS:
1.BnusiHne pa3nuyHbIX (AaKTOpOB Ha CKOPOCTh XUMHUYECKHX
peakumii




CamocrosiTenpHast padoTa 00yYarOIIXCA.

Tema 7. Heopranuueckue
COEIMHEHHUS.

CopeprxaHre yueOHOT0 MaTepuana;

P1-P12

Jlexmms:

1. Knaccugukanns HeopraHMYECKUX COSIMHEHUH 1 MX CBOHCTBA.

Oxcunpl, KHCIOTEI, OCHOBAHUS, COTH. XHUMHUUECKIE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAaHWMYECKUX COCTUHEHHUI B CBETE
TEOPHUH IEKTPOIUTHIECKOH nucconnanuu. [lonsrue o
ruaponuse coieil. Cpena pacTBOPOB COJIEH: Kucias,
HeHlTpanbHas, menouHas. Bogopoanslii nokasartens pH
pacTBopa.

Mertasbl u Hemetamisl. Mertamiel. O0mue puzndeckue u
XHUMHYECKHE CBOWCTBA METAILIIOB, 00YCIIOBIEHHBIE CTPOSHHEM
aTOMOB UM KPHUCTAJUIOB U MOJIO)KEHUEM METAJIJIOB B
AIEKTPOXUMHUIECCKOM PsITy HampspxeHuit. O0mue criocoos!
nosryueHusi MetayioB. CIulaBbl: yepHbIe U 11BeTHBIE. Koppo3us
METAIJIOB U CIIOCOOBI 3allIUTHI OT HEe.

Hewmeramner. Obmas xapakTepruCcTHKA TTIABHBIX MOATPYTIT
HEMETAJUIOB Ha IpUMepe ranoreHoB. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAILJIOB.

2.BaxkHeillue coeIMHeHNs] METAJNIOB U HEMETAJIJIOB B PUPOIE
1 XO3UCTBEHHOM I€ATEIHHOCTH YeJlOBeKa. 3alnTa
OKpY>Karollel Cpebl OT 3arpsI3HEHUS TSHKEIBIMU METaJIaMu,
a30Ta, Cephbl, yriiepoa.

JemoHcTpanun

B3anmopeiicTBre MeTaNIOB C HeMeTalulaMH (IIMHKa ¢ cepoii,
aJTIOMUHUSA ¢ HOIOM), paCTBOPAMH KHCIIOT | IIEI0UCH.
I'openne metamoB (IIMHKA, )KeJe3a, MarHus) B KUCIOPOJE.
B3aumoneiicTBrue a30THOW U KOHIIEHTPUPOBAHHOM CEPHOU
KHUCIIOT C MEJBIO.

BoccTranoBuTenbHbIe CBONCTBA METAIJIOB.

XUMHUUECKHE CBOMCTBA COEAUHEHUI METAIJIOB.

ITpakTrueckue 3aHATUS:

1.Peakn oOMeHa B BOJAHBIX paCTBOPax JEKTPOJIUTOB.
Ompenenenne pH pactBopa coeid.

BrrTecHenue xiopom Opoma 1 #ofia U3 pacTBOPOB UX COJIEH.




B3aumopeiicTBre MeTauIOB ¢ pacTBOPAaMU KHCIIOT U COJIEH.
Peakuu oOMeHa B BOAHBIX pacTBOpax 3JEKTPOJIUTOB.
Omnpenenenue pH pactBopa comneit.

BriTecHeHne xmopom Opoma u fiofa U3 pacTBOPOB MX COJIEH.
B3anmogelicTBre METAJUIOB C paCTBOPAMHM KHUCJIOT M COJIEH.

CamocrosTenbHast paboTa 00yJIaromuXxcs.

Paznen 2. Xumus. Opranuyeckas XuMusi.

Tema 8. Opranuueckue
COCIIMHEHMSL.

CopeprxaHre yueOHOTO MaTepuaa;

P1-P12

Jlekus:

1.OcHOBHBIE MTOHATHS OPTAHUYECKOW XHUMHUHU U TEOPHSI CTPOEHUS
opraHuyeckux coeguHeHuil. [lonsatue nzomepnun. Bunst
M30MEpHUH: CTPYKTYpHAS (YTIEPOTHOTO CKEIeTa, MOI0KESHHS
KpaTHOM CBSI3U WK ()YHKIIMOHANBHOW TPYIIIIBI),
MPOCTPaHCTBEHHAs. MHOr000pa3ne OpraHuuecKuX COCAMHEHHH.
Vruesonopoasl. [IpenensbHble U HENPEAENBHBIE YTIEBOJOPOIBI.
CtpoeHue yrieBo1opoioB, XapaKTepHbIe XUMHYECKHE CBOMCTBA
yriesogoponos. IIpencrasureny yrieBogopoaoOB: METaH,
3TUJIEH, aueTuieH, OeH3oi. [IpuMenenue yriesonopoios B
opraHuyeckoM cuHTe3e. Peakius nonumepusaiuu. Heds, ras,
KaMEHHBIN yToJib — MPHUPOIHBIE HCTOYHHUKH YIJIEBOIOPOIOB.

2. Kucnoponconepskamye opranuueckue semectsa. CupTsl,
KapOOHOBBIE KHCIIOTHI U CJIOKHBIC 3(UPBI: UX CTPOCHUE U
XapaKTepHble XUMHUYecKue cBoiicTBa. [IpencraBurenu
KHCIIOPOJCOAEPKAIUX OPTaHUIECKUX COCTUHEHNN: METHIIOBBIN
Y 3TWUJIOBBII CIIMPTBHI, TNIMIEPHH, YKCYCHasI KHCIIoTa. MplIa Kak
COJIM BBICHIMX KapOOHOBBIX KUCIOT. JKUPHI Kak CI0KHbIE
3hUpHL.

VYrneBobl: MII0KO03a, KpaxMal, HENI0N03a.

A3oTcoaepiKalye OpraHndeckre CoequHeHN. AMIHEI,
AMHHOKHUCIIOTHI, Oenku. CTpoeHue u 6nosorndeckas QyHKIUsS
OenkoB. XuMuueckue cBoiictBa OenkoB. ['eneTnyeckas cBsi3b
MEXly KJIaCCaMH OpPTraHMYECKUX COCTUHEHHH.

JemoHcTpanuu

[Tonydenue sTHIIeHa U €ro B3aUMO/JIEHCTBUE C PACTBOPOM




NepMaHraHara Kajius, OpOMHOM BOJOM.

Peaxrus mosy4eHust yKCyCHO-3THIOBOTO 3upa.

KauecTBeHHas peakys Ha TITULEPHH.

IIBeTHBIE peaky OEIKOB.

[Tmactmaccsl u BostokHa. [lorsiTre o macTtmaccax.
TepMoIuIacTHYHBIE 1 TEPMOPEAKTUBHBIE TOIMMEPBL. OTIEIbHBIE
NPEACTAaBUTEIN CHHTETHYECKUX U MCKYCCTBEHHBIX OJIMMEPOB:
(heHonohopMaTbIETHIHBIE CMOJIBI, TTOJIMBHHILTXJIOPHI, TE(IIOH,
HEIJLTYJIOHI.

[Tonarue o xumMuueckux BosiokHax. HaTypanbHble,
CHHTETHYECKHE U HCKYCCTBCHHBIE BOJIOKHA. OTAEIbHBIE
IPEACTaBUTEIN XUMUUECKUX BOJIOKOH: alleTaTHOE
(TpraneTaTHBIN MIENTK) 1 BUCKO3HOE BOJIOKHA, BUHWIXJIOPUIHBIC
(XJI0pUH), TOTUHUTPUIbHBIE (HUTPOH), NOJIHAMHUIHBIE (KAalPOH,
HEHJIOH), moaudGupHBIE (JTABCAH).

JemoHcTpanus

Paznuynble BUABI IIACTMACC U BOJIOKOH.

[pakTruecKue 3aHATHSL:

1.O3HaKOMJICHUE C CHHTETUIECKUMHU M UCKYCCTBEHHBIMU
MOJIUMEPAMHU.

Omnpefenenne pa3InyHbIX BUIOB XUMHUYECKHX BOJIOKOH.
XUMHUUYECKHE CBOMCTBA YKCYCHOUM KUCIIOTHL: B3aUMOJACUCTBUE C
WHANKaTopamu, Metamnamu (Mg), ¢ ocaoBanmsimu (Cu(OH)2) n
ocHOBHBIMU okcusiamu (CuO).

OO6patumast u HeoOpaTHMasi IeHaTypalus OCIKOB,

CamocrosiTensHast paboTa 00yYarOIIIXCA.

Tema 9. XuUMHS U KU3HD.

Coneprxanue y4eOHOTo MaTepuara:

10

P1-P12

Jlexius:

l.XI/IMI/ISI nu OpI‘aHI/ISM YCJIOBCKA. XI/IMI/I‘-ICCKI/IC DJICMCHTEI B
opranusMe yenoBeka. OpraHndecKie U HeOpraHu4decKue
BenecTBa. OCHOBHBIE )KM3HEHHO HEOOXOIUMBIE COEAUHEHNUS
OCJIKH, YTIIEBOIBI, )KUPHI, BATAMUHBL. YTIIEBOIBI — TJIABHBIN
HMCTOYHUK YHEPTHH Oopranu3ma. Pois JKUpOB B OpraHu3Me.
XoJecTeprH H eT0 POib B 3I0POBhE YEIIOBEKA.
2.MuHepaJbHbIE BEUIECTBA B TPOAYKTaX MUTAHUS, UILIEBbIC




nobaBku. COamaHCUPOBaHHOE IMUTAHUE.

Xumus B ObiTy. Bona. KauecTBo Boibl. MOFOIITHE U YUCTSIIIINE
cpenctra. [IpaBuia 6e30macHoOl pabOThI CO CPEeICTBAMU
OBITOBOM XHMHH.

HpaKTI/I‘IGCKI/Ie 3aHATHUA:

1.0npenenenue xenes3a B MIPOLyKTAX MATAHUS 3
CamocrosTenbpHas paboTa 00yJIaromuXxcs. -
[TpomexyTo4Hast aTTeCTALUS 3auer ¢ oneHkoi (nuddepeHIupoBaHHBIN 3a4eT) 2

Bcero:

78




2.4. TemaTu4ecKuil VIAH M COAEPKAHUE M CHUIIMHBI 1JI51 32049HOH () OpMBbI 00yUeHUs

HaumenoBanue pa3acioB U TEM

Copep:xaHre yaeOHOro MaTepuaia u (popMbl OpraHu3auu
ACATCIBbHOCTU o6yqafou11/1xc;1

O0BeEM YacoB

3HaHUS U YMEHMUS,
(bopMHPOBAHUIO KOTOPBIX
CITOCOOCTBYET AJIEMEHT
IIPOrpamMMBbl

4

Pazgen 1. Xumus. O01mas u Heopranudeckasi XuMHs.

Tema 1. BBenenue.

Coneprxanue yueOHOTO MaTeprania

P1-P12

Jlekmus.

1.XuMudeckass KapTWHAa MHpa Kak COCTaBHas  4acTh
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa. Poib XMMHH B KU3HH
coBpeMeHHOro obuiectBa. HoBeiimme 1OCTHKEHUS XUMUYECKOH
HAayK{ B IUIAHE PAa3BUTHUS TEXHOJOIWH: XMMUYECKask TEXHOJIOTHS
— OuotexHoyoruss - HaHoTexHojorus. 2.Ilpumenenue
JOCTIDKCHUH COBPEMEHHOH XHUMHMHM B TyMaHUTapHOH cdepe
eSITEILHOCTH OOIIECTBA.

[IpakTuyeckue 3aHATHS:
1.OuncTka 3arpsa3HEHHON BOBL.

CamocrosiTensHast padoTa 00yYarOIIXCA.

Tema 2. OCHOBHBIE TOHITHSA U
3aKOHBI XUMUU.

Copepxanue yueOGHOro MaTepuaa.

Jlekmus.

1.IIpenmet xumuu. BemectBo. AtoM. Monekyna. XuMHu4ecKuit
a5ieMeHT 1 opMBI ero cymiecTBoBaHus. [IpocTeie 1 cinoxHbIE
BeNIeCTBA. AJIJIOTPOIHUS U €€ IPUIHHBIL.

JemoHcTpanus

HabGop Moneneit aTOMOB 1 MOJIEKYIL.

2.U3mepenue BemecTBa. OCHOBHBIE 3aKOHBI XUMHUHU. Macca
aTOMOB U MOJIEKYJ. ATOMHAs eIUHHUIA Macchl. OTHOCUTENbHBIC
aTOMHas M MOJIeKyJsipHas Macchl. KonmuecTBo BeniecTsa.

P1-P12




IlocrostHuast ABoraapo. MosnspHas macca. 3akoH ABOrajpo.
MonsipHBIi 00bEM Ta30B.
3aKOH COXpaHEHMsI MacChl BELIECTBA.

HpaKTI/I‘ICCKI/Ie 3aHATHA:

2
1.Pacuersl Mo xuMudeckuM hopmysam.
CamoctosTenbHas paboTa 00yJaronuxcs -
Coneprkanue yadeOHOT0 MaTepHasa 10 Pl - P12
Jlekmus:
1.O1kportue [lepuonuueckoro 3akona. Ilepuoauueckas cucrtema
xuMudeckux anmeMmentoB J[. Y. MeHneneeBa kak rpadudaeckoe
otobpaxkenue [lepuonnueckoro 3akona. [lepuonnueckuii 3aK0H
U CHCTEMa B CBETE YUCHHUS O CTPOCHUU aTOMa. 3aKOHOMEPHOCTH
W3MEHEHHUS] CTPOEHHsI DIIEKTPOHHBIX O00OJOYEeK aTOMOB U
N XUMHUYECKHX CBOMCTB 00pa3yeMbIX 3JEMEHTAMH IPOCTHIX U -
Tema 3. Ilepuoguueckuii 3akoH
CIOXHBIX BemlecTB. 3HaueHue llepuoamueckoro 3akoHa U
u Ilepuoguueckast cucrema o

2.Ilepuoauueckoid cucTeMbl XuUMUUeckux sneMmeHtoB [ W.

XAMHYECKUX 351eMeHTOR []. 1. .
MenpmeneeBa sl pa3BUTHA HAyKW W TIOHUMAaHUS XUMHYECKOU

Meneneena.

KapTUHBI MHPA.
Pasnmuunbie  dopmer Ilepuognueckoil cHCTEMBI XUMHUYECKHX
anemeHToB J[. 1. MeHneneena.
[IpakTryeckue 3aHATHS:
1.Pemenuie aneMeHTapHBIX TEHETHUECKUX 33/1a4.
AHanmu3 U OIlEHKa STHYECKUX ACIEKTOB Pa3BUTHSI HEKOTOPBIX
HCCJICIOBAaHUN B OMOTEXHOJIOTHH.
CamocrosTenpHas paboTa 00yJIaromuXcs. 10
Copneprxanue yueOHOTo MaTepHaia. 10 P1_P12

Tema 4. CTpoeHue BelIecTBa.

Jlekmus:

1.IIpupona xumuueckoi cBsi3u. KoBaneHTHasI CBSI3b:
HenoJsipHas u nojspHas. MlonHas cBs3b. KaTHOHBI M aHHOHEI.
Mertannuueckas cBs3b. 2.Bonopoanas cBsa3b. B3aumocsssp
KPUCTAJUIMYECKUX PELIETOK BEHIECTB € Pa3INYHBIMU TUIIAMU
XUMHUYECKOU CBA3H.

JemoHcTpanus

OO0pasI1pl BEMIECTB M MATEPHAIIOB C Pa3INYHBIMHU THITAMH




XUMHUYECKOU CBSI3U.

[IpakTryeckue 3aHATHS:
1.Tumbl KpUCTAITIMYECKUX PEHIETOK.

CamocTosTebHas padoTa 00yJaromuxcs. 10
ConepxaHue yueOHOro MaTepuana: 10 Pl - P12
Jlekmus.
1.Bona B npupose, ObITY, TEXHUKE U Ha POU3BOICTBE.
du3nvecKkre 1 XUMUYECKIE CBOWCTBA BOBI. 3arpsi3HUTEIH
BOJIBI M CIIOCOOBI OUMCTKH. JKecTkas Bojia 1 ee yMsITYCHUE.
OnpecHeHue BOJIbl. ATperaTHbIC COCTOSHUS BOJIBI U €€
MIEPEXO/IbI U3 OJTHOTO arperaTHOro COCTOSHIUS B IPYTOE.
2.PacTBOpeHrE TBEPIBIX BEMIECTB U Ta30B. 3aBUCUMOCTh -
Tema 5. Bona. PactBopsr. PacTBOPUMOCTH TBEPJBIX BEIIECTB U ra30B OT TEMIIEPATyPhI.
MaccoBasi 10JIs BEIIEeCTBa B PACTBOPE KaK CIIOCO0 BBIPaKCHHS
cocTaBa pacTBopa.
JemoHcTpanus
Du3nyecKHe CBOMCTBA BOABL: IOBEPXHOCTHOE HATSKEHUE,
CMayYuBaHHE.
IIpakTrueckue 3aHATUS:
1.01eHKa KauecTBa BOJIBL )
CamocTosTenbHas paboTa 00yJaromuxcs. 10
Coneprxanre yueOHOro MaTtepHaa: 10 P1-PI2

Tema 6. XumMHuueckue peakiuu.

Jlexuust:

1.[TonssTHE O XUMHYECKOH peakiuu. THIB XUMHUYECKHUX
peaknmii. CKOpOCTh peaknud U (PakTOphl, OT KOTOPHIX OHA
3aBHCUT. TerioBoi 3 (HeKT XMMUISCKON PEaKIIUU.

2. XMMUYECKOE PAaBHOBECUE U CIIOCOOBI €T0 CMEIIICHUSI.
JemoHcTpauuu

XVWMUYECKHE PEaKIIUH C BBIIETICHHEM TETUIOTHI.

OOpaTHMOCTh XMMHYECKUX PEaKITHH.

IIpakTrueckue 3aHATUS:
1.BnusiHne pa3nuyHbIX (AaKTOpOB Ha CKOPOCTh XUMHUYECKHX
peakumii




CamocrosiTenpHast padoTa 00yYarOIIXCA.

10

Tema 7. Heopranuueckue
COEIMHEHHUS.

CopeprxaHre yueOHOT0 MaTepuana;

10

P1-P12

Jlexmms:

1. Knaccugukanns HeopraHMYECKUX COSIMHEHUH 1 MX CBOHCTBA.

Oxcunpl, KHCIOTEI, OCHOBAHUS, COTH. XHUMHUUECKIE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAaHWMYECKUX COCTUHEHHUI B CBETE
TEOPHUH IEKTPOIUTHIECKOH nucconnanuu. [lonsrue o
ruaponuse coieil. Cpena pacTBOPOB COJIEH: Kucias,
HeHlTpanbHas, menouHas. Bogopoanslii nokasartens pH
pacTBopa.

Mertasbl u Hemetamisl. Mertamiel. O0mue puzndeckue u
XHUMHYECKHE CBOWCTBA METAILIIOB, 00YCIIOBIEHHBIE CTPOSHHEM
aTOMOB UM KPHUCTAJUIOB U MOJIO)KEHUEM METAJIJIOB B
AIEKTPOXUMHUIECCKOM PsITy HampspxeHuit. O0mue criocoos!
nosryueHusi MetayioB. CIulaBbl: yepHbIe U 11BeTHBIE. Koppo3us
METAIJIOB U CIIOCOOBI 3allIUTHI OT HEe.

Hewmeramner. Obmas xapakTepruCcTHKA TTIABHBIX MOATPYTIT
HEMETAJUIOB Ha IpUMepe ranoreHoB. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAILJIOB.

2.BaxkHeillue coeIMHeHNs] METAJNIOB U HEMETAJIJIOB B PUPOIE
1 XO3UCTBEHHOM I€ATEIHHOCTH YeJlOBeKa. 3alnTa
OKpY>Karollel Cpebl OT 3arpsI3HEHUS TSHKEIBIMU METaJIaMu,
a30Ta, Cephbl, yriiepoa.

JemoHcTpanun

B3anmopeiicTBre MeTaNIOB C HeMeTalulaMH (IIMHKa ¢ cepoii,
aJTIOMUHUSA ¢ HOIOM), paCTBOPAMH KHCIIOT | IIEI0UCH.
I'openne metamoB (IIMHKA, )KeJe3a, MarHus) B KUCIOPOJE.
B3aumoneiicTBrue a30THOW U KOHIIEHTPUPOBAHHOM CEPHOU
KHUCIIOT C MEJBIO.

BoccTranoBuTenbHbIe CBONCTBA METAIJIOB.

XUMHUUECKHE CBOMCTBA COEAUHEHUI METAIJIOB.

ITpakTrueckue 3aHATUS:

1.Peakm oOMeHa B BOIHBIX pacTBOPAX 3JEKTPOIIUTOB.
Ompenenenne pH pactBopa coeid.

BrrTecHenue xiopom Opoma 1 #ofia U3 pacTBOPOB UX COJIEH.




B3aumopeiicTBre MeTauIOB ¢ pacTBOPAaMU KHCIIOT U COJIEH.
Peakuu oOMeHa B BOAHBIX pacTBOpax 3JEKTPOJIUTOB.
Omnpenenenue pH pactBopa comneit.

BriTecHeHne xopoM OpoMa H ioa 13 pacTBOPOB HX COJIEH.
B3anmogelicTBre METAJUIOB C paCTBOPAMHM KHUCJIOT M COJIEH.

CamocrosTenbHast paboTa 00yJIaromuXxcs. 10
Paznen 2. Xumus. Opranuyeckas XuMusi.
CopeprxaHre yueOHOTO MaTepuaa; 10 P1-P12

Tema 8. Opranuueckue
COCIIMHEHMSL.

Jlekus:

1.OcHOBHBIE MTOHATHS OPTAHUYECKOW XHUMHUHU U TEOPHSI CTPOEHUS
opraHuyeckux coeguHeHuil. [lonsatue nzomepnun. Bunst
M30MEpHUH: CTPYKTYpHAS (YTIEPOTHOTO CKEIeTa, MOI0KESHHS
KpaTHOM CBSI3U WK ()YHKIIMOHANBHOW TPYIIIIBI),
MpOCTpaHCTBEHHAs. MHOrooOpasne OpraHnueCcKiX COeANHEHNH.
Vruesonopoasl. [IpenensbHble U HENPEAENBHBIE YTIEBOJOPOIBI.
CtpoeHue yriaeBoI0poIoB, XapaKTepHbIe XMMUYECKHe CBOMCTBA
yriesogoponos. IIpencrasureny yrieBogopoaoOB: METaH,
3TUJIEH, aueTuieH, OeH3oi. [IpuMenenue yriesonopoios B
opraHuyeckoM cuHTe3e. Peakius nonumepusaiuu. Heds, ras,
KaMEHHBIN yToJib — MPHUPOIHBIE HCTOYHHUKH YIJIEBOIOPOIOB.

2. Kucnoponconepskamye opranuueckue semectsa. CupTsl,
KapOOHOBBIE KHCIIOTHI U CJIOKHBIC 3(UPBI: UX CTPOCHUE U
XapaKTepHble XUMHUYecKue cBoiicTBa. [IpencraBurenu
KHCIOPOJCOAEPKAIUX OPraHUIECKUX COSIMHEHNIN: METHIIOBBIN
Y 3TWUJIOBBII CIIMPTBHI, TNIMIEPHH, YKCYCHasI KHCIIoTa. MplIa Kak
COJIM BBICHIMX KapOOHOBBIX KUCIOT. JKUPHI Kak CI0KHbIE
3hUpHL.

VYrneBobl: MII0KO03a, KpaxMal, HENI0N03a.

A3oTcoaepiKalye OpraHndeckre CoequHeHN. AMIHEI,
AMHHOKHUCIIOTHI, Oenku. CTpoeHue u 6nosorndeckas QyHKIUsS
OenkoB. XuMuueckue cBoiictBa OenkoB. ['eneTnyeckas cBsi3b
MEXly KJIaCCaMH OpPTraHMYECKUX COCTUHEHHH.

JemoHcTpanuu

[Tonydenue sTHIIeHa U €ro B3aUMO/JIEHCTBUE C PACTBOPOM




NepMaHraHara Kajius, OpOMHOM BOJOM.

Peaxius mosryueHHst yKCYyCHO-3THIIOBOTO dHpa.

KauecTBeHHas peakys Ha TITULEPHH.

IIBeTHBIE peaky OEIKOB.

[Tmactmaccsl u BostokHa. [lorsiTre o macTtmaccax.
TepMoIuIacTHYHBIE 1 TEPMOPEAKTUBHBIE TOIMMEPBL. OTIEIbHBIE
NPEACTAaBUTEIN CHHTETHYECKUX U MCKYCCTBEHHBIX OJIMMEPOB:
(henonohopMaTbIETHIHBIE CMOJIBI, TTOJMBHHILTXJIOPHI, TE(IIOH,
HEIJLTYJIOHI.

[Tonarue o xumMuueckux BosiokHax. HaTypanbHble,
CHHTETHYECKHE U HCKYCCTBCHHBIE BOJIOKHA. OTAEIbHBIE
IPEACTaBUTEIN XUMUUECKUX BOJIOKOH: alleTaTHOE
(TpHManeTaTHBIH MIENK) U BUCKO3HOE BOJIOKHA, BHHUIIXJIOPUIHBIE
(XJIOpUH), TOMHUTPUIIbHBIE (HUTPOH), MOJTUaMUIHbIE (KalpoH,
HEHJIOH), moaudGupHBIE (JTABCAH).

JemoHcTpanus

Paznuynble BUABI IIACTMACC U BOJIOKOH.

[pakTruecKue 3aHATHSL:

1.O3HaKOMJICHUE C CHHTETUIECKUMHU M UCKYCCTBEHHBIMU
MOJIUMEPAMHU.

Omnpefenenne pa3InyHbIX BUIOB XUMHUYECKHX BOJIOKOH.
XUMHUUYECKHE CBOMCTBA YKCYCHOUM KUCIIOTHL: B3aUMOJACUCTBUE C
WHANKaTopamu, Metamnamu (Mg), ¢ ocaoBanmsimu (Cu(OH)2) n
ocHOBHBIMU okcusiamu (CuO).

OO6patumast u HeoOpaTHMasi IeHaTypalus OCIKOB,

CamocrosiTensHast paboTa 00yYarOIIIXCA.

10

Tema 9. XuUMHS U KU3HD.

Coneprxanue yueOHOTo MaTepuara:

10

P1-P12

Jlexius:

l.XI/IMI/ISI nu OpI‘aHI/ISM YCJIOBCKA. XI/IMI/I‘-ICCKI/IC DJICMCHTEI B
opranusMe yenoBeka. OpraHndecKie U HeOpraHu4decKue
BenecTBa. OCHOBHBIE )KM3HEHHO HEOOXOIUMBIE COEAUHEHNUS
OCJIKH, YTIIEBOIBI, )KUPHI, BATAMUHBL. YTIIEBOIBI — TJIABHBIN
HMCTOYHUK YHEPTHH Oopranu3ma. Pois JKUpOB B OpraHu3Me.
XoJecTeprH H eT0 POib B 3I0POBhE YEIIOBEKA.
2.MuHepaJbHbIE BEUIECTBA B TPOAYKTaX MUTAHUS, UILIEBbIC




nobaBku. COamaHCUPOBaHHOE IMUTAHUE.

Xumus B ObiTy. Bona. KauecTBo Boibl. MOFOIITHE U YUCTSIIIINE
cpenctra. [IpaBuia 6e30macHoOl pabOThI CO CPEeICTBAMU
OBITOBOM XHMHH.

HpaKTI/IIIGCKI/Ie 3aHATHUA:
1.0npe;[eneHHe KEJI€3a B IIPOAYKTAX IMUTAHUA

CamocrosTenbpHas paboTa 00yJIaromuXxcs.

10

IIpoMexxyTouHas arrecTanus

3auer ¢ oneHkoi (nuddepeHIupoBaHHBIN 3a4eT)

Bcero:

78




3. YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBbI JTNCIHUITJIMHBI

3.1. TpeOoBaHMSA K MUMHUMAJIBLHOMY MATePHAJIbHO-TEXHUYECKOMY
o0ecre4YeHn 1o

Peanmuzanust nporpammel auctuiuinabl «OYJ.07 Xumus» mnpeamnonaraet
HaM4ue B MPOodeCcCHOHANBHOM 00pa30BaTEIbHON OpraHW3aINH, PEATU3YIOIICH
00pa3oBaTeNpbHYI0 MpPOTpaMMy CpeaHero oobmero oOpa3oBaHUs B Ipenaenax
ocoenust OIIOII CIIO nHa 0a3e OCHOBHOro oOuiero oOpa3oBaHMs, y4eOHBIX
KaOMHETOB, B KOTOPHIX MMEETCS BO3MOXKHOCTh O0ECIEUNUTh CBOOOJHBINA JIOCTYIl B
NHuTepHeT BO BpeMsi y4eOHOIO 3aHSTHS U B TEPUOJ BHEYUEOHOU JEATEIbHOCTH
00yJaroIIUXCsl.

[ToMelieHrie KaOMHETOB JOKHO YJIOBJIETBOPATH TpeOoBaHUsIM CaHUTApHO-
sanuaeMuoaornueckux mpaBuwil U HopMaTuBoB (CaulluH 2.4.2 Ne 178-02) u ObITH
OCHAILIEHO THUIIOBBIM OOOPYJOBaHUEM, YKa3aHHBIM B HACTOAILIMX TPEOOBAHUSX, B
TOM YHCIIEe CIElUaTU3UPOBAHHON yueOHOUM MeOenplo U cpeAcTBaMU OOydeHUS,
JIOCTaTOYHBIMH  JJIS  BBITIOJIHEHUS TpeOOBaHMW K  YPOBHIO  MOJTOTOBKH
00yJaroIuXCsl.

B kabuHeTax MOKHO OBITh MYJIBTHUMEIHIHOE 000pYAOBaHKE, TIOCPEICTBOM
KOTOPOTO YYacCTHUKHA OO0pa3oBaTEIbHOTO TMpollecca MOTYyT MPOCMAaTpPUBATH
BU3YyalIbHYI0O MH(OpPMAIMIO TIO €CTECTBO3HAHHUIO, CO3/1aBaTh MPE3CHTAIUH,
BUJIEOMATEPUAIIbI, UHBIE JOKYMEHTHI.

B cocraB  y4yeOHO-METOAMYECKOTO W  MaTepUaIbHO-TEXHUYECKOTO
oOecrieueHust MPOrpaMMbl TUCIUIUIMHBI « EcTecTBO3HAaHME» BXOJIAT:

® MHOrO(YHKIIMOHAJILHBINA KOMILJIEKC MPENo/1aBaTelis;

® HarsIAHbIE MOCOOMS (KOMILJIEKTHI YYEOHBIX TaOJMII, TUIAKATOB, MOJACIIU
O0OBEKTOB, MOPTPETHI BHIJJAIOIIMUXCS YUEHBIX U . );

* KH(OPMALIMOHHO-KOMMYHUKATUBHBIE CPECTBA;

® SKpPaHHO-3BYKOBBIE TOCOOUS;

® KOMIUIEKT AJICKTPOCHAOXKEHUS KAOMHETOB;

® TEXHHYECKHE CPEACTBA OOYUCHHUS;

® JIEMOHCTpPAllMOHHOE€  oOopyaoBaHue  (OOmIEro  Ha3HAYCHUS U
TeMaTUYECKUe HabophI);

* jabopatopHoe o0opyaoBaHHE (0OIIEro Ha3HAYCHUS W TEMaTUYECKHUE
HAOOpbI, B TOM YHCIJIE€ JJIsl MMOCTAHOBKHU JIEMOHCTPAIMOHHOTO M YYEHHUYECKOIO
HKCIIEPUMEHTA, PEAKTUBHI);

® CTaTUYECKHUE, JUHAMHUYECKHE, JEMOHCTPALMOHHbIE U Pa3JaTOYHBIC
MOJIEJIH, BKIIIOYAsi HATYPaJIbHbIE 00 BEKTHI;

® BCIOMOTaTelIbHOE 000PYI0BaHHE.

O6opynoBaHue KaOMHETa €CTECTBO3HAHUS: pabodyee MECTO MpernoaaBaTes;
MeOenb yuyeHUYecKas; J10CKa; mKad g HArISAHBIX MOCOOMN M 000pYyIOBaHUS;
MEPCOHAIBHBIA KOMIIBIOTEP; MAHOMETP KUIAKOCTHBIA (I€MOHCTPAI[MOHHBIN);
O6apometp-anepoun bP-52; mnpubop nmns  meMoOHCTpali  B3aUMOJICHCTBUS
IEKTPUUECKUX TOKOB; IPUOOP IS IEMOHCTPAITUU IEKTPOMATHUTHON WHIYKITHH



(toku ®YKO); naboparopHsiii Habop «MccnemoBanre M30MPOIIECCOB B Ta3axy;
JIEMOHCTPAIIMOHHBIE y4YEOHbIE TUTAKATHI, KOMIUIEKT BHUICOIAEMOHCTPAIUU
«Dusuka», « TBOPIIBI aTOMHOTO BEKay; JIEKTPOHHBIN 00pa30BaTEIbHBIN KOMILJIEKC
«bubnamoTeka HarjasIHBIN OCOOMI KOMIUIEKT TaOJIUIl M0 XMMHUHU Pa3JaTOYHbIX
«Knaccudukarms u HOMEHKJIATypa OpraHUYeCcKuX COEJIMHEHUI»;
JIEMOHCTPALIMOHHBIE YUeOHbIE TJIaKaThl; TAOIUIIBI IE€MOHCTPAI[MOHHBIC; KOMILIEKT
npoOUpPOK; COOPHUK JEMOHCTPAMOHHBIX ONBITOB «lIIKONBHBIM XUMUYECKUI
HKCIIEPUMEHT», KOJUICKIUS HAy4YHO-TOMYJSPHBIX (PUIBMOB, OMHOKYJISPHBIN
mukpockornt KS —is Duoso TM RS 083; kommiekt mukpomnpemnapatoB «Oomas
ounonorus»; kouiekiusa «llIkompHBIN TepOapuii»; JEMOHCTPAIIMOHHBIE Y4YeOHBIC
IJTAaKaThl;  KOMIUIGKT  BHJICOJACMOHCTpAUd  «YPOKH  OHOJOTHUNY,
«MynapTUMEIUITHOE CONPOBOXKIACHUE YPOKOB», «l'€HeThuka», «3eMisi: pa3BUTHE
KUZHIY, « IKOJOTUS; KOMILJIEKT MOPTPETOB JIsl KaOMHETa OMOJIOTHH.

Texnuyeckue cpeacTtBa 0OydeHHUs: HOYTOYK, Ha KOTOPOM YCTAHOBJICHO
nporpaMmmHoe obecneduenne MS  Office: Word, Excel, Power Point;
MYJIbTUMEIUIHOE 000pyI0BaHUE (MPOEKTOP, AKpaH); MHPOPMAIIMOHHBIN CTEHI;
KOMILJIEKT HaIrJISITHBIX TTOCOOMIA.

3.2. UudopmannonHoe odecredyeHue 00y4eHus

3.2.1. OcHOBHbBIE HCTOYHUKH

. Audunorenona, 1. B. Xumus. bazoseiit ypoBerb: 10—11 kmaccel : yueOHUK 1JIs
cpeanero oomiero oopasoanus / M. B. Audpunorenora, A. B. ba6kos,

B. A. IlonkoB. — 2-e u3n., uchp. u aon. — Mocksa : M3narensctBo FOpaiit,
2025. — 290 c. — (ObmeobpazoBaTenbubiit 1uki). — [ISBN 978-5-534-16098-7.
— Texcr : anekTponHbli / Obpa3oBarenbHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/568473

3.2.2. lonoJIHUTEIbHbIE€ HCTOYHUKH

1. Audunorenoa, . B. Xumus : y4yeOHUK U MPAKTUKYM JJIsI CPEIHETO
npodeccuoHanbHoro oopaszosanus / M. B. Andunorenosa, A. B. babkos, B. A.
[TonikoB. — 2-e u3n., uchp. u gon. — Mocksa : U3gatensctBo HOpaiit, 2024. —
291 c. — (ITlpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. —
Tekcr : anexTponHsbiit / OOpa3zoBarenbHas tiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/538526.

2. Tynukun, E. 1. Xumusa. B 2 4. Yacte 1. OOmasa u Heopranuueckas
XUMUsl :  y4eOHMK Juisi  cpenHero mpodeccuoHanbHoro obpaszoBanus / E.
N. TynukuH. — 2-e u3na., ucnp. u jpon. — Mocksa : M3narensctBo IOpaiir,



https://urait.ru/bcode/568473
https://urait.ru/bcode/538526

2023. — 385 c. — (IIpodeccuonanvuoe obOpazoBanue). — ISBN 978-5-534-
02748-8. — Texkcr : anexkTponHslil / ObpaszoBarenbHas matdopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/513730.

3. Tynukun, E. . Xumusd. B 2 4. YacTs 2. Oprannyeckast Xumus : y4eOHUK

uisi cpeaHero npogeccuonansHoro oopaszosanus / E. Y. Tynukun. — 2-e usn.,
ucnp. u gon. — MockBa : HM3marensctBo FOpaiit, 2023. — 197 c. —
(ITpodeccuonanbHoe obOpazoBanme). — ISBN 978-5-534-02749-5. — Tekcr
MeKTpoHHbI // OOpaszoBatenbHas 1atdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/513731.
4. Xumus : y4eOHUK ISl CpemHero mpodeccHoHambHOTO 00pa3oBaHus /
FO. A. JlebGenes, I'. H. ®anee, A. M. l'omy6es, B. H. IllanoBan ; mox oOmieit

pemakiment I'. H. dageea. — 2-e¢ wu3n., mepepab. m gon. — Mocksa :
N3natensctBo FOpaiit, 2024. — 431 c. — (IIpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-9916-7723-3. — Tekct : »snekTpoHHbli // (OOpa3oBareibHast

matgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/537876.

3.2.3. [Iepeyenn pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAINUOHHOM
cetu «AHTEpHET

1. www.nterneturok.ru  («Buzmeoypoku 1o mpeaMeraM  HIKOJbHOM

IPOrpPaMMBbI»).

2. www.chemistry-chemists.com/index.html (9TIEKTPOHHBIH KypHaI
«XUMUKHU U XUMU»).

3. www.hemiwallstru  («Xumusa.  OOpa3zoBaTeNbHBI  caiT  ais
IIKOJIbHUKOBY ).

4. www.alhimikov.net (O6pa3oBaTeIbHBINA CANT IS TKOJTHHUKOB).
5. www.chem.msu.su (QnekTpoHHast OMOINOTEKA 10 XUMHUH).

6. www.hvsh.ru (CkypHan « XuMus B IIIKOJIE» ).

7. www.hij.ru (kypHan «XUMUS U )KU3HBY).

3.2.4. IlepeyeHb NPOrpaMMHOI0 o0ecriedeHust

1. 1C:IIpennpusitue 8 - Cyonunen3nonnsiii 1oroBop ot 02.07.2020 Ne FOC-2020-
00731;

2. CnpaBouno-npaBoBas cuctema "Koncymnprantlliroc" - JloroBop Ne 96-2023 /
RDD ot 17.05.23

3. CnpaBouno-npaBoBas cuctema "["apant” - JloroBop Ne CK 60301 /01/24 ot
30.11.23;

4. Microsoft Office - Cyonuuen3nonnsiii 1orosop ot 12.01.2017 Ne

Bx 10 _123015-2017. JIuuensus OfficeStd 2016 RUS OLP NL Acdmc;

5. AutuBupyc Dr.Web Desktop Security Suite - JIuienznonusiit 1orosop Ne 080-
S00258L o npenocTaBiIeHUM IPaB Ha UCIIOJIb30BaHUE TIporpamM s OBM ot 18
nronsa 2025r.;

6. LibreOffice - CBoO0aHO pacpocTpaHseMoe MPorpaMMHOE 00eCIieYeHUE;

7. 7-Zip - CBOOOIHO pacrpocTpaHsIeMoe MPOorpaMMHOE 00eCTICUCHUE
OTE€YECTBEHHOI'O IPOU3BO/ICTBA.

8. DnekTpoHHo-O0ubIMoTeuHas cucrema «tOpaitt»: Jlunen3snonnsiii foroBop Ne 7297


https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/537876
http://www.interneturok.ru/
http://www.chemistry-chemists.com/index.html
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.hvsh.ru/
http://www.hij.ru/

ot 04.07.2025 (moamucka 01.09.2025-31.08.2028)

9. DneKTpOHHO-O0MOMHOTEeYHas cCucTeMa «3HaHUYMY: JIMIIEH3NOHHBINA JOTOBOP No
69756¢ ot 17.07.2024 (OcuoBnas xosiekuust IbC) (moanucka 01.09.2024-
31.08.2027)



4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

T CHUATIINHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI Pe3YJIbTATOB 00y4eHHUs

PesynbTatel 00yueHus

CDOpMBI U MCTOAbI KOHTPOJIAL U
OLICHKH

BIIAJIETh CUCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUUYECKHI IJIEMEHT, aToM,
JNEKTpOHHass 000J0YKka aTtoMa, Ss-, pP-, d-dIEKTPOHHBIE
opOuTany  aTOMOB, HOH, MOJIEKYyJia,  BaJlEHTHOCTH,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIIECHUS, XUMHYECKas
CBS3b, MOJb, MOJSIpHasT Macca, MOJISIPHBIH  00BeM,
YIIEpOAHBIN CKeneT, (yHKIMOHANbHAS TpyINa, paaukal,
W30MEpHUs, H30MEPhI, TOMOJIOTHUYECKUN P, TOMOJIOTH,
YIJIEBOJOPOAbI, KHCIOPOJA- M a30TCOJAEpKAIINE COEAUHEHUS,
OMOJIOTMYECKN aKTHBHBIC BeHIECTBAa (YIJIEBOIBI, SKHPHI,
Oenku), MOHOMEp, TMOIUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIC COCTMHCHMS, KpUCTAJUTHYECKas
pelieTka, THUIBl XUMHUYECKHX peakiuid (OKHCIUTEIbHO -
BOCCTAHOBUTEJIBHBIC, JK30- M DSHIOTCPMHUUYECKHE, PEaAKIMH
MOHHOTO OOMEHa), pacTBOp, IEKTPOIUTHI, HEITEKTPOIUTHI,
3JIEKTPOJIMTHUYECKAS JIICCOITHAITHS, OKUCJIMTEIb,
BOCCTaHOBUTEIIb, CKOPOCTb XUMHYECKON peakuuu,
XMMHYECKOE pPAaBHOBECHE), TEOPUM M 3aKOHBI (TEOpHs
XUMUYECKOTO CTPOEHUSl OpraHuyeckux BemectB A.M.
bytnepoBa, Teopusi AIEKTPOIUTUYECKON  IHCCOLIMALINH,
nepuoguyeckui 3akoH [[.M. MenneneeBa, 3aK0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUN S3BIK XHMHH,
(akToNorMueckue - CBEICHUS O  CBOMCTBaX, COCTaBe,
MOJIydeHUH ¢ O€30IaCHOM HCIIOJIb30BAHUHM  BaYKHEUIIINX
HEOPraHMYECKUX U OPTraHWYeCKUX BEUIECTB B OBITY U
MIPAKTUYECKOM JesITeIbHOCTH YenoBeka (P1)

- OLICHKH, TIOJTyYeHHBIC 32 PadoTy
Ha  TPaKTUYECKOM  3aHITUH
(YCTHBIH OIpOC, TECTUPOBAHUE,
pedepat, mpoBepoIHBIC PAOOTHI)

- OlEHKa, T[OJNlyuYeHHas  Ha
MPOMEKYTOYHON aTTeCTALUH

YMETb BBIABIIATH XapaKTEpHbIE IPU3HAKM M B3aUMOCBS3b
W3YYCHHBIX NTOHATHH, TPUMEHITh COOTBETCTBYIOIINE OHATHS
IIPM OIMCAaHUU CTPOCHHUS U CBOWCTB HEOPraHUYECKUX H
OPraHWYECKUX BEUIECTB M HX MPEBPALLEHUU; BBIABIATH
B3aUMOCBSI3b ~XMMMYECKUX 3HAHUNW C IOHATUSMHU U
[IPEACTABICHUAMU JPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB
(P2)

- OLIEHKH, TIOJIYYEeHHBIC 32 paboTy
Ha  TPaKTHYECKOM  3aHATHH
(ycTHBIN OIIpOC, TECTHUPOBAaHHE,
pedepar, mpoBepoyHbIE pabOTHI)

- OIIGHKa, TIONy4YeHHas Ha
MPOMEXKYTOUYHON aTTeCTAlUU

YMETh HCMOJIb30BATh HaNMMEHOBAHUS XUMHYECKUX
COCMHEHUN MEXKIYHAPOJHOTO COK3a TEOPETUYECKOU U
MPUKIAAHON XWUMHUU M TPUBHUAJIbHBIC HA3BAHUS Ba)KHEUIIIMX
BEIIECTB  (DTHUIICH, aleTWICH,  [JIMLEPHUH, dbenomn,
dbopmanberu, yKCycHas KHUCIIOTa, TJIMIIMH, yTapHBIA ras,
YIJIEKUCIIBIA Ta3, aMMHAK, TalleHas W3BECTb, HerauieHas
W3BECTh, MUTHEBAs COAA W JPYTUX), COCTABIATH (HOPMYJIBI
HEOPraHWYECKUX U OpPraHUYECKUX BELIECTB, YPaBHEHHUS
XUMUYECKUX PEaKIii, OOBICHIATh UX CMBICI; TIOJTBEPKIATh

- OLICHKH, TIOJIyYCHHBIE 32 PadoTy
HAa  MPaKTHYECKOM  3aHATUH
(YCTHBIH oOIIpOC, TECTUPOBAHUE,
pedepar, mpoBepoYHbIE padOTHI)

- OlLEHKa, IIOJlyyeHHas Ha
MPOMEXKYTOUHOU aTTeCTAllNN




XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMH AKCIIEPUMEHTAMH U 3alucsIMu
ypaBHEHU XuMHU4YecKux peakiuii (P3)

yMETh  YCTaHABIMBATh  MPUHAIICIKHOCTb  M3YUEHHBIX

HCOPraHNMYCCKUX W OPraHNYCCKUX BCIICCTB K OIMPCACIICHHBIM
KJlacCaM | rpyuniam COGHHHCHHﬁ, XapaKTCpPU30BaTh UX COCTAB
W Ba)XKHEHIIHE CBOﬁCTBa; ONpeaAcCIATL BUABI XHUMHUUYCCKHX
CBs3€i (KOBaHeHTHaH, MOHHas1, MCTAJIJIMYCCKasd, BOI[OpOI[HaH),

- OLICHKH, TIOJIyYCHHBIE 32 PadoTy
HAa  TMPAKTHYECKOM  3aHATUH
(ycTHBIN OIIpOC, TECTHUpPOBaHUE,
pedepar, mpoBepoUHbIE padOTHI)

- OlCHKA, TIONyYeHHas Ha
THUTIBI KPUCTAITTIIECKHIX pENIeToK BEIIECTB; | 1pomMeskyTOHOI ATTECTAIHT
KJIacCU(UITMPOBATh XUMHUUecKue peakiuu (P4)

chopMupoBaTh MPEACTABICHHUS: 0 XUMUYECKON

COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJH
XUMHHM B TIO3HAHWM SIBIEHUH MNpHUPOAbI, B (HOpMHpPOBaAHHUU
MBIIUIEHUST U KYJIbTYPhl JUYHOCTH, €€ (YHKIHMOHAIBHOM
IPaMOTHOCTH, HEOOXOIMMOM JUIsl pelIeHus MNPaKTUYECKUX
3a/1a4 ¥ HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIEHHUS K CBOEMY
3710pOBbIO U IpupoHOH cpexae (PS)

- OLICHKH, TIOJyYeHHBIE 32 PadoTy
HA  MPAKTHYECKOM  3aHATHH
(YCTHBII OTIpOC, TeCTHpOBAHME,
pedepar, npoBepoUYHbIC PadOTHhI)

- OlEHKa, TMOJyuYeHHas Ha
MPOMEKYTOYHOM aTTecTalun

yMETh TNPOBOAUTH pacueThl MO XMMHUYECKHM (GopMysiIaM U
YPaBHEHHSM XHUMHUYECKHX PEAKIHHA ¢ HUCIOIb30BAHUEM
(¢u3NYecKUX BEIMYMH, XapaKTepU3YIOUIMX BelIecTBa C
KOJMYECTBEHHOM CTOPOHBI: Macchl, oObeMa (HOpMallbHbIE
yCIOBHSA) Ta30oB, KOJMYECTBA BEIIECTBA; HCIIOJIb30BaTh
CHCTEMHBIC XMMUYECKHE 3HAHUS Ui MPHHATUS PEUICHUH B
KOHKPETHBIX ~ JKH3HEHHBIX  CHUTyallUsiX, CBS3aHHBIX C
BEIICCTBAMH M HMX NPUMEHEHHWEM - YMETh IUIAHHUPOBATH H
BBIMOJIHATh ~ XMMUYECKMHA  3KCIIEPUMEHT  (TpeBpalieHus
OpraHMYECKUX BEIIEeCTB IPU HArpeBaHUHU, MOJIy4YCHHE
STUJICHA U U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIE pPEaKIui Ha
albJIETU/bl, Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTyparus
OEeIKOB MpHM HAarpeBaHUH, IBETHbIE pPEAKIUU OCNKOB;
IPOBOAUTH PEaKIUU HOHHOTO OOMEHa, OIpEeNeysTh Cpeny
BOJIHBIX PAacTBOPOB, KAYeCTBEHHBbIE pPEAKLUUU Ha cCyibdar-,
KapOOHAaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS; peuiaTh
SKCHEpUMEHTANIbHbIE 3aJaud 1o TeMaMm "Meramibl" U
"Hemetainnbl") B COOTBETCTBHUM C MpaBWIAMH TEXHHUKHU
0e30macCHOCTM ~ NpH  OOpalleHud C  BEIIeCTBAMH U
1abopaTOPHBIM 000PYIOBAaHUEM; TPEICTABIIATh PE3yJIbTATHI
XMMHUYECKOTO JKCIEpUMEHTa B (OpME 3aluCH YypaBHEHUI
COOTBETCTBYIOIIUX peakiuil u (GopMyIHpoBaTh BBHIBOJABI Ha
OCHOBE ATUX pe3yJbTaToB (P6)

- OLICHKH, TIOJIyYCHHBIE 32 PadoTy
HAa  MPaKTHYECKOM  3aHATUH
(YcTHBIH oOIIpoC, TECTUPOBAHUE,
pedepar, mpoBepoyHbIE padOTHI)

- OlLEHKa, T[IOJy4yeHHas Ha
MPOMEXKYTOUHON aTTeCTAllNN

yMETh  aHAIW3UPOBaTh  XUMHUYECKYHd  HH(OpMaImo,
MOJTy4aeMyi0 W3 Pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHdopmaruu, cetb MaTepHet u npyrue) (P7)

- OIICHKH, ITOJy4YeHHBIE 3a padoTy
HAa  TMPaKTHYECKOM  3aHATUH
(YycTHBIH oOIIpoC, TECTUPOBAHUE,
pedepar, mpoBepoYHbIE padOTHI)

- OLEeHKa, IMOJyYeHHas Ha
IPOMEKYTOYHOM aTTeCcTaluu

BJIQJIETh OCHOBHBIMU METOJaMHU HAYYHOT'O [MO3HAHMS BEILIECTB
W XUMHUYECKHX SBJICHUW  (HaOMIOJeHUE, W3MEpPCHHE,
JKCIIEPUMEHT, MoierpoBanue) (P8)

- OLICHKH, TIOJIyYCHHBIE 32 PadoTy
HA  TMPAKTHYECKOM  3aHATUH
(ycTHBIN OIIpOC, TECTHpPOBaHHUE,
pedepar, mpoBepoUHbIE padOTHI)

- OULEHKa, T[IOJydyeHHas Ha
IIPOMEKYTOYHOH aTTecTaluu

YMETh MPOBOAUTH PACUYEThl MO XHUMHYECKUM (opMysaM H

- OIIEHKH, TIOJy4YeHHBIE 3a padoTy




YPABHEHUSIM XMMHUYECKUX pPEaKUMi C HCIOIb30BAHUEM

GU3MYECKUX BEJIMYMH, XapaKTEPHU3YIONIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 0OBeMa (HOpMalbHBIC
YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh

CHUCTEMHBbIE XUMHUYECKHUE 3HAHUS JJI1 NPUHATHS pPElIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C
BellecTBaMH U UX npuMeHnenuem (P9)

Ha  TPAaKTHYECKOM  3aHATHH
(YCTHBIH OMpOC, TECTHUPOBAaHUE,
pedepat, mpoBepoIHBIC PAOOTHI)
- OlLIeHKa, TOJyuYeHHas  Ha
MIPOMEXKYTOYHON aTTeCTaIlH

YMETh TIAHUPOBATH U BBIMIOJIHATH XUMUYECKUH IKCTIEPUMEHT
(peBpalIeHNsT OpPraHWYECKHUX BEIISCTB TIPU HArpeBaHUH,
MONTyYeHUs ITUIICHA W U3YYCHHE €r0 CBOMCTB, KAUeCTBEHHBIC
peaKknuyd Ha albJCTHJIBI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JneHatypanuss OelIKOB TpPU HArpeBaHWU, IBETHBIE DPEAKIIHH
OCIIKOB; MPOBOJUTH PEAKIIMU WOHHOTO OOMEHA, ONpPEENISTh
Cpelly BOJHBIX pacTBOPOB, KauyeCTBEHHBbIC pEaKIUUd Ha
cynbdart-, kKapOoHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS,
pemIaTh SKCIepeMeHTalbHbIE 331a4U 10 TeMaM «MeTaiby 1
«Hemeramib») B COOTBETCTBHHM C TPAaBWJIAMH TEXHUKH
0e30MacHOCTH  TpH  OOpalleHud C  BEIIeCTBAMU W
1ab0paTOPHBIM 000PYIOBAaHUEM; TPEICTABIATh PE3yJIbTAThI
XMMHYECKOTO JKCIIEpUMEHTa B (popme 3ammuceil ypaBHEHHIA
COOTBETCTBYIOIIUX peakiuid u (HOpPMYITHpPOBATh BBIBOJBI Ha
OCHOBE 9TUX pe3yibTatoB (P10)

- OLICHKH, TIOJIyYCHHBIE 32 PadoTy
HA  TMPaKTHYECKOM  3aHATUH
(ycTHBIN OIIpOC, TECTHUpPOBaHUE,
pedepar, mpoBepoyHbIE padOTHI)

- OLEHKa, T[IOJlydyeHHas  Ha
MPOMEXKYTOUHON aTTeCTalluu

chopMHpOBaThH NIPEICTaBIICHHS: 0 XHUMHAYECKON
COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOW KApTUHBI MHpPA, POJIH
XMMHAW B TIO3HAHWW SIBIICHWHA TPUPOABI, B (POPMUPOBAHUM
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHON
TPaMOTHOCTH, HEOOXOIUMOW JUIsl PEUICHHS TMPAKTHYCCKUX
3a/1a4 ¥ YKOJIOTMYECKA 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
310pOBBIO U MpupoaHou cpene (P11)

- OLIEHKH, TTOJIy4EeHHBIE 32 paboTy
Ha  MPaKTHYECKOM  3aHATUH
(YCTHBIH OIpOC, TECTUPOBAHUE,
pedepar, mpoBepodHBIC PAOOTHI)

- OlEHKa, T[IOJlyuYeHHass Ha
MPOMEKYTOYHOH aTTecTalun

yMETh COOII0aTh MpaBUia SKOJIOTHUECKH IeIeco00pa3Horo
MOBEACHUS B OBITY M TPYJIOBOW JESATENBHOCTH B LEJSAX
COXpPAHEHHUsI CBOETO 3J0POBbS M OKPYKAIOIIEH HPUPOAHOU
Cp€Abl; YUYUTBIBATH OITACHOCTH BOS}ICﬁCTBHﬂ Ha JXKUBBIC
OpraHU3Mbl ONPEAENCHHBIX BEIIECTB, IOHMMAs CMBICI
MOKa3aTelIsl MPeeTbHOM TONMyCcTUMON KoHeHTpanuu (P12)

- OLICHKH, TIOJyYeHHBIE 32 PadoTy
HA  MPAKTHYECKOM  3aHATHH
(YCTHBII OTIpOC, TECTHPOBAHWE,
pedepar, npoBepoUYHbIC pabOThI)

- OICHKA, TMOJlydyeHHas  Ha
MPOMEXKYTOUYHOU aTTeCTalluu




4.2. Meroguueckre MaTepUuaJibl, ONpeae/Ainne Npoueaypbl OeHUBAHUSA
YPOBHS C()OPMHUPOBAHHOCTH 3HAHUU U YMEHU I

4.2.1. Kputepuu onieHNBaHNUS NPAKTHYECKOH Pad0ThI
«OTIIIHOY «XOopo1Io» «Y MOBAETBOPUTEILHOY» | «Hey0BIECTBOPUTEIHLHOY
Cobmonaer Cobnronmaer monHocTeio | CoOunoaeT 9acTHIHO He cobutomaeT Bech
MOJIHOCTHIO BECh BECh AIITOPUTM QJITOPUTM BBITTOJTHEHUS aJITOPUTM BBITIOJIHEHUS
AITOPUTM BEITIOJTHEHUST PaOOTHI. paboTHI. paboThL.
BBITIOJTHEHUS pa0boThl. | CoOJIOIaeT MOTHOCTHIO Co0rogaet 9acTHIHO He coGmronaeT mpasmia
CobOronaet MIPaBHJIa TEXHUKU MIpaBUJIa TEXHUKU TEXHHUKH 0€30MaCHOCTH.
MOJIHOCTHIO MPaBUIIa 0e30macHOCTH. 0e3omacHOCTH. He ymeer monb3oBaThCs
TEXHHUKU YMeet onb30BaThCs YacTruHO ymeeT 1ab0paTOPHBIM
0€30MMacHOCTH. N1ab0paTOpHBIM TIOJIb30BATHCS 00opyZ0BaHHEM U
YMeeT monp30BaThes obopymoBaHUEM U nabopaTopHbIM peaKTUBaMHU.
NabopaTOPHBIM peaKTUBaMHu ¢ o0opyJ0BaHUEM U He nocruraer
000pyI0BaHUEM U HEOOJIBIIUMU peaKTHBaMHU MMOCTaBJICHHBIX B pa0b0oTe
peaKTUBaMH. omrOKaMHu. He nocturaer LEIIEH.
Hocturaer Jocturaer MOCTABJICHHBIX B paboTe He naér npaBuibHOE
MOCTaBJICHHBIX B MOCTaBJICHHBIX B paboTe LEeIeH. 000CHOBaHHUE
paboTe 1enet. Lenen. Haét obocHoBanue MOy YEHHBIX
Jaét npaBuiibHOE JHaét obocHOBaHME TOJTYYSHHBIX Pe3yJIbTaTOB Ha OCHOBE
000CHOBaHUE MOJTYYEHHBIX pe3yJIbTATOB HA OCHOBE 3HAHUSA TEOPHH.
MOJTYYCHHBIX PE3yJIbTAaTOB C 3HAHUS TCOPHUHU C He nenaet BoIBOABI.
pe3yNbTaToB Ha Ha OCHOBE 3HAHUS rpyOBIMH OIITHOKAMHU.
OCHOBE 3HAHUS TEOPHUHU HEOOTBITUMH Jlenaet BBIBOJIBI C
TEOpUH. OIIIMOKAMH. . rpyOBIMH OIITOKAMHU.
JlenaeT npaBUiIbHBIC Jlenaet BBIBOJIBI
BBIBO/IBI. HEOOJIBIINMU
OINMOKAMH.
4.2.2. Kputepun olleHUBAHUS TeCTA
«OTiyHOY «XO0pOo1IO» «Y TOBIETBOPUTEIILHO «HeynoBneTBOpUTEILHOY

MPaBUIILHO BBITIOJIHEHO
85-100 % TecToBBIX

[IPaBUIILHO BBITIOJIHEHO
65-84 % TecTOBBIX

MPaBUIILHO BBIMOIHEHO 50-
65 % TeCTOBBIX 3aJaHHI

MPaBUIILHO BBIIIOJIHEHO
menee 50 % TecTOBBIX

3a/1aHAN 3a/laHul 3a/1aHAN
4.2.3. Kpurepuu ouennBanus pegepara
«OTAmIHO» «X0opo1o» «Y IOBJIETBOPUTEIILHOY «HeynoBneTBopuTensHOY
Pedepar sBisietcs He packpeiTel oTAenbpHBIE | TeMa packpbiTa 4aCTUYHO; Tema packpriTa He
HH(OPMATHBHEIM, BOITPOCHI; HCTIOJI30BaHbl HEKOTOPHIE MTOJTHOCTHIO; HE
00BEKTUBHO TIEpenaéT YaCTUYHO UCIIOJB30BaHbl | PE3yJIbTAaThl UCCIIEAOBAHUMN KCIIOJIb30BAHbI
HCXOIHYI0 HHPOPMAIIHIO, a pe3ynbTaThl U YCTAaHOBJICHHBIX pe3yJIbTaThl

TaKXe KOPPEKTHO
OIICHUBAET MaTepual,
coziepKalluics B
TIEPBOMCTOYHHKE;

B ITOJIHOM Mepe
KCITIOJIb30BAHbI PE3YJIbTAThI
HCCIIeIOBAaHUN U
YCTaAHOBJICHHBIX HAaY4YHBIX
(hakTOB 1O TaHHOH TeMe;
B ITOJIHOM Mepe

HUCCIICIOBAaHUM U
YCTaHOBJICHHBIX Hay4YHBIX
(hakTOB 1O TaHHOH TeMe;
YaCTUYHO MCIOJIb30BaHbI
JIOTIOJTHUTEIIbHbIE 3HAHUS;
HE BIAJCET OTAETbHBIMU

BOIIPOCAMU 10 TAHHOU
TEME;
HWHOT/Ia JOTUYHOCTh
U3J105KEHUS HAPYIIAETCS,

HAYYHBIX (DAaKTOB MO
JIaHHOM TeMe,
HCIIOJIb30BaHbI
HEKOTOpbIe
JIOTIOJTHUTEITLHBIE 3HAHUS,
YaCTUYHO BJIaJICET TEMOM;
JIOTUYHOCTH
MIPOCIIEKHUBAETCS €1a00;
rpyObIie OIIMOKH B

OUTUPOBAHNH UCTOYHHUKOB

HUCCJICIOBAHUN U
yCTaHOBJ'IeHHbIX HaleH])lX
(haKTOB 1O TaHHOH TeMe;

HE UCIIOJIb30BAHBI
JIOTIOJTHUTEILHBIC 3HAHHUS;

HE BJIaJICCT TEMOM;
MaTepuall U3JI0KEeH
HCJIOTUYHO, HCT LIUTaT




HCITIOJIb30BaHbI
JIOTIOJTHUTEJIbHbIE 3HAHUS;
MOJHOCTBIO BIIAJICET
TEMOW;
MaTepuall U3JI0KEH
JIOTUYHO;
HACTOYHUKH
MIPOLIUTHPOBAHBI
MIPaBUIIHLHO

HE3HAYNTENBHBIC OIIMOKH
B IMTUPOBAHUH

4.2.5. Kpurepuu oueHMBAHUSA PACYETHO-TPaPUIeCKUX padoT

«OTanyHO» «XO0po1Io» «¥Y moBiaeTBopuTeabHO» | «HeymoBaeTBOpUTEILHO»
[Ipumenser Haxomur Haxomur He 3Haer He0OX0aMMEBIE
TEOPETUUCCKHUI COOTBETCTBYIOIIHE COOTBETCTBYIOIIUE pacueTHbIE METOTUKH U
MaTepuall JUIsl IOUCKa 3aJaHUI0 3aJJaHUI0 pacueTHBIE (hopMyIIBl, HE MOXKET
HeO6XOIII/IMI:IX pvaCTHLIe METOOUKHU U METOOUKHU U (bOpMy.]'II:I. HaﬁTH X B TOTOBOM
pacUeTHBIX METOJIUK U (dbopMyIIBI ¢ JlenaeT onpeaencHHbIC TEOPETUYECKOM
hopmy. HaBOISIIMMU OIIMOKH B MIOHUMAaHUHU Marepuaie.
CamocToATETHO YKa3aHUSIMH. HU3MEHEHUM cUuTyanuu, HesepHo nonumaer
BHHKAET B CYIITHOCTh ITonnmaeT u3mMeHeHme HaxOMAIIEHNCS B OCHOBE W3MEHEHHS B CUTYAIIUIO,
VW3MEHEHHMSI CUTYaIlUH, CUTYyaIuH, pelIeHHs 3a/1a4u. HaXOJISITIYIOCS] B OCHOBE

HaxOJSIIyIOCs B OCHOBE
pelIeHns 3a1a9H.
[pencrarisieT 3aganue
Ha OCHOBe (hopmy1I,
TabymI B rpaduyeckon
(hopme caMOCTOSITENEHO
Ymeet BbIOpATh
HY’KHBIE CTPAaTErvH
BBITIOJTHEHUS
rpaguyeckoro 3aaaHus

HaXOJsIIeiCcs B OCHOBE
PEIICHHUS 3a/1a4H C
HABOJLIIIUMU
YKa3aHUAMHU.
[Ipencrasnser 3ananue
Ha OCHOBe (hopMy1I,
Tabnu1 B rpaduuecKoi
thopme ¢
HE3HAYNTEITLHBIMA
3aTpYJHCHUAMH
BriOupaer crpateruu
BBIITOJTHEHUS
rpaduyecKoro 3aJaHus
C HE3HAYUTEITbHBIMHU
OIIMOKaAMH

[Ipencrasnsier 3ananue
Ha OCHOBe (hopMy1I,
TaOJIUI B TpaduuecKoi
(hopme co
3HAYUTEIbHBIMU
3aTpyAHCHHUSIMHU.
Bribupaer crpateruu
BBITIOJTHCHU S
rpaduIecKoro 3aaHus
CO 3HAYMTEIbHBIMH
omrOKaMu

pelleHNs 3a1a49H.
He ymeert npencraBustsb
3aJJaHNe HA OCHOBE
dbopmy, TadbUIl B
rpaduyeckoii popme
He moxer BbIOpaTh
HUKAKHE CTPATEruu
BBITIOJTHEHUS
rpaduuecKoro 3aaaHus

4.2.6. Kputepuu onieHUBaHUS BHEAYIUTOPHOI CAMOCTOATEIbHOM PadoThI
o0yuarmmxcs

«OTIUIHO»

«XO0opoI1o

((Y,Z[OBJ'ICTBOpI/ITCJ'ILHO»

«HeynoBneTBopUTENTEHOY

Y4eOHbIl MaTepuat
OCBOEH B TTOJIHOM MepE;
[TonHocTHIO
chopMupoBaHO yMEHHE
HCIIOJTE30BaTh
TEOPETHUUCCKUE 3HAHUS
TIPH BBITOJTHEHUH
MPAKTUYECKUX 3a]1a4;
[TonHOCTHIO
c(hopMHpPOBaHbI
o01IeyueOHbIC YMEHHS,
OTBET ITOJTHOCTBIO
000CHOBaH U
OTJINYAETCS] YETKOCTHIO

Y4eOHbII MaTepual
OCBOCH JIOCTaTOYHO,
HMMEIOTCSI HEOOJIBIITHNE
poOeIBl B 3HAHUAX;
B IOCTaTOYHOM Mepe
chopMHPOBaHO
YMEHHE HCITOJIE30BaTh
TEOPETHUECKUE 3HAHUS
IIPH BBIITOJIHEHUH
MPaKTUICCKUX 3a/1aY;
B 3naunTensHOM
CTCTICHU
c(hopMUpOBaHEI
o0mmey4yeOHbIC

Y4eOHbII MaTepua
OCBOEH YaCTHYHO,
AMEIOTCSI
CYIIIECTBCHHBIC
MPOOEIBI B 3HAHUSX;
YactuuHo
c(hopMHpPOBAHO YMECHHE
HCII0JIb30BaTh
TEOPETHUUCCKUEC 3HAHUS
TP BBITOJTHEHUH
MPaKTHYECKUX 3a71ay;
JaCTHYHO
copmupoBaHbI
001eyueOHbIC YMEHHS,

Y4eOHbIi MaTepual He
OCBOCH;

He chopmuposano
YMEHHE HCITOJIb30BaTh
TEOPETUUECKUE 3HAHUS

IIPY BBITTOJIHEHUN
MIPaKTUYECKUX 3a/1a4;
He c(hOPMHUPOBAHBI
o0mIey4eOHbIC YMCHHUS;
OTBET HE 00OCHOBAH M HE
UMeeT YETKOTO
M3JI0KEHUS;
Marepuai He ohopMIIeH
B COOTBETCTBHH C




M3JI0KCHUS;
MaTepHaJ MOJHOCTHIO
odopMIIcH B
COOTBCTCTBUU C

YMEHUS;

OTBET B JOCTATOYHOM
cTerneHr 00OCHOBAH U
OTJINYAETCS YETKOCTHIO

OTBCT YaCTUYHO
000CHOBAH U U3JI0KEH
HEYETKO;
Marepuajl 4aCTUIHO

TpeOOBaHUSIMHU

TpeOOBaHUSIMH. H3JTI0KEHUS; odopmIieH B
Marepuai oopmiieH B COOTBETCTBHH C
COOTBETCTBHH C TpeOOBaHUSIMH
TpeOOBaHHUSIMH C
HEOOIBIITIMHI
HETOYHOCTSIMHU
4.2.7. Kputepuu ollecHUBAaHUA PelIeHUs 32124
«OTIHYHOY «XO0pomIo» «Y noBiaeTBOPUTEILHO» | «HeymoBaeTBOpUTEIHLHON
IIpumensier Haxomur Haxomur He 3HaeT HE0OXOANMBIE
TeOpeTI/I‘IeCKI/Iﬁ COOTBETCTBYIOLINE COOTBETCTBYIOLINE PaCYCTHBIC METOAUKHU U
MaTepuaI JIsl IOUCKa 33JIaHUI0 3aJ]aHUI0 (hopMyIIbI, HE MOXKET
HEOOXOUMBIX pacdeTHbIE METOJUKN | pacdeTHbIC METOTUKHU U HaWTH UX B TOTOBOM
pacYEeTHBIX METOIUK 1 1 HOPMYIIBI ¢ (hopMyIIBL. TEOPETHICCKOM
dhopmy. HaBOIAIIUMU Cy1iecTBeHHOE Matepuaie
Crporas yKa3aHHSIMHU. HapyIIcHHe HenocnenoBatenpHOCTH
MOCJIEI0BATEILHOCTD B Hecymecrsernoe MTOCJICTOBATEIFHOCTH B B OIIPEIICIICHUH IIIaTrOB
OMpEACJICHNU IIaroB HapyuicHue OIIpEACJICHNHU IIaroB BBITIOJTHCHUS 3aJaHUs.

BEITIOJTHEHUS 3aJaHHS
ITonydeHn npaBUILHBIN
OTBET Ha IIpeIjIaracMbIe
3aJlaud, PeUICHUe
I10JIHOE, 00OOCHOBAaHHOE,
MIPEIII0KEHO HECKOIBKO
BapUaHTOB PEIICHUS

MOCJICIOBATCIIBHOCTH B
OTIpe/IeTICHUH 1aroB
BBITIOJTHEHUS 3aIaHUs.
ITony4yeH npaBUIIBHBII
OTBET Ha
TpeaiaracMple 3a1a4m,
peIIeHue MOITHOE,
000CHOBAHHOE,
MIPEUIOKEH OJTUH
BapUaHT PEIICHHS

BBITIOJTHEHUS 3aJJaHMs.

[Tony4yeH npaBUIbHBII

OTBET Ha Ipe/jIaraeMple

3aJjaull, HO PEIICHUE HE
MIOJTHOE

He nonyuen npaBunbHbIN
OTBET Ha MpeAaraeMsle
3aa4u

4.2.8. Kpurepuu ouieHUBaHUS 3HAHUI U YMEHUI 110 UTOramM
OCBOCHUS TUCHMUIIMHBI

[IpomexxyTouHnast arTecTanusi (MTOTOBBIA KOHTPOJh) Ha OYHOM (opme
oOyueHusi MPOBOIUTCS B BUE 3a4UeTa ¢ OIeHKOU (nuddepeHumpoBanHoro 3auéra)
B XOJI€ JIETHEW 3K3aMEHAIIMOHHOMW CECCHM C BBICTaBJIEHUEM HUTOTOBOM OLEHKH IO

JTACIUIIIINHE.

[IpomexyTouHast arTecTauusi (MTOTOBBIM KOHTPOJbL) Ha 3a04HOM (opme
oOy4yeHus TPOBOAMUTCS B Buje AUG(EepeHIMpOoBaHHOIO 3auéTa B XOJAE JIETHEU
AK3aMEHAI[MOHHOM CECCUU C BHICTABJICHUEM UTOTOBOM OLICHKHM 10 JUCHUIUIUHE.

K nuddepennupoBanHoMy 3a4€Ty AOMYCKAIOTCS Yyyalluecs, YCHEIIHO

BBIITOJIHUBIIHMEC BCC BHJbI

OTYCTHOCTH, IIPCAYCMOTPCHHBIC II10 AUCHHUIIIMHC

y4ueOHbIM 11aHoM. B xone nuddepeHimpoBaHHoro 3auéra MpoBEPSIETCSl CTENECHb
YCBOEHHSI MaTepualia, yMEHHUE TBOPUYECKH MBICIHUTh U MOCIEI0BATEIbHO, YETKO U
KpaTKO OTB€YaTh Ha IOCTABJICHHBIE BOIPOCHI, AEJIATh KOHKPETHBHIE BBIBOJBI W
dbopmynupoBath 000CHOBaHHBIE mpeIoxkeHuss. OIEeHKa OXBaThHIBAET IMPOBEPKY
JIOCTUKEHHUS BCEX 3asIBJICHHBIX I€J€H U3YUEHUs AUCIHUILIMHBI U IPOBOAUTCS ISt



KOHTPOJIsI YPOBHSI ITOHUMAHHA O6y‘-IaIOH_II/IMI/IC$[ CBsI3EH MCXKAY pa3/IM4YHbIMU €€

OJICMCHTaMM.

3HaHUs, YMEHHS ¥ HABBIKM 00y4Jaromuxcs Ha quddepeHIupoBaHHOM 3a4eTe
OIICHUBAIOTCS IO MATHOAIILHON CUCTEME.

OO0mmmu

KPUTEPHUSIMHU,

OoNnpCacCIIArOINMHAU

i pepeHIUPOBAHHOM 3a4ETE, SIBISIOTCS:

OLCHKY 3HAHUH Ha

«OTJIIMYHOY» «XOPOIIIO» «YIOBJICTBOPUTEIHLHOY «HEYIOBIECTBOPUTEIHLHOY
HaJIM4ue FJIy6OKI/IX, HaJIM4MEC TBEPABIX U HaJIM4IMUEC TBEPABIX HaJIn4ue pr6I)IX OHII/I6OK B
HCYEPIBIBAIOIINX JIOCTaTOYHO 3HAaHUHU B 00bEeMe OTBETE, HETIOHUMAaHUE
3HaHUHI B 00beMe TOJTHBIX 3HAHUU B MPONJEHHOTO Kypca B CYILIHOCTH U3J1aracéMoro
MPOHAEHHOT0 Kypca o0Beme COOTBETCTBHH C ICIISIMA BOIPOCa, HEYBEPEHHOCTH U
B COOTBETCTBHH C MPOUIECHHOTO o0yueHus1, HO HETOYHOCTh OTBETOB Ha
MTOCTaBJICHHBIMHU Kypca B M3II0KEHHE OTBETOB C JIOTIOJTHUTENLHBIC U
MporpaMMoit Kypca COOTBETCTBUH C OIINOKaMH, HaBOJSALIME BOIIPOCHI
neJsiMu 06yquH;1, nejIsiMu o6yqu1/I;[, HCIPaBJIAEMbIMU ITIOCJIC
TpaMOTHOE U HEe3HAUUTEIbHEIC JIOTIOTHATENEHBIX
JOTHYECKHU OIIMOKY TIPU BOIIPOCOB,
CTpoitHOE OCBEIIICHUHT HEOOXOTUMOCTh
U3TI0KEHUE 3aIaHHBIX HaBOJSIIIUX BOIIPOCOB
MaTtepuaia Mmpu BOTIPOCOB, YETKOE
OTBETE, 3HAHHE M3JI0KEHNE
JIOTIOJTHUTENIBHO MaTepuana
PEKOMEHI0BAaHHOM

JUTEPATyPhI
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