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IHosicHuTEe ILHAS 3aNIMCKA

Pabouas mporpamma cocTaBieHa Ha OCHOBE:

1. 3akona «O6 obOpazoBanuu B Poccuiickoit @enepammm» oT 29.12.2012 No273-D3 (c
M3MEHEHUSMU U JTOTIOTHEHUSMHU ).

2. 3akona Kpacnomapckoro kpas ot 16.07.2013 Ne 2770-K3 «O06 o6pa3oBanuu B
KpacHomapckoM kpaey (C U3MEHEHUSIMU U IOTIOJTHEHUSIMH).

3. Ilpukaza MunucrepctBa oOpazoBanusi u Hayku P ot 17.12.2010 Ne 1897 «O06
YTBEpXKIECHUH (pellepaIbHOTO TOCYJapCTBEHHOTO OOpa30BaTENbHOIO CTaHAApTa OCHOBHOIO
obmero oOpazoBaHms», B penakiuu npukaza Munoopuayku Poccum ot 11.12.2020 r. Ne 712
(manee — @I'OC ocHOBHOTO 001IETO 00OpPa30BaHUS);

4. Ilpukaza MwunuctepcTBa oOpazoBanusi U Hayku P®D ot 17.05.2012 Ne 413 «O06
YTBEpKIEHUH (eepabHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTAaHAAPTAa CPEIHEro
obmiero oOpaszoBaHms», B penakiuu npukaza Munoopuayku Poccum ot 11.12.2020 r. Neo 712
(manee — ®I'OC cpemnero obmero obpazoBanus) (mast X-XI  KiaccoB  Bcex
0011e00pa3oBaTeNbHBIX OPTaHU3AIN ).

5. Ilpukaza MunucrepctBa npocsenienus: Poccuiickoit ®enepanuun ot 22 mapra 2021 r.
No 115 «O6 ytBepknenun Ilopsimka opraHM3alid W OCYIIECTBICHHS 0Opa3oBaTebHON
JEeSITENbHOCTH 110 OCHOBHBIM 00I11€00pa30BaTeNbHBIM TpOrpaMMaM — 00pa3oBaTeIbHBIM
mporpaMMaM HadaJIbHOTO OOIIEero, OCHOBHOTO OOIIEr0 M CpeaHEero ooOImero oOpa3oBaHUS
(Bctymaet B cuity ¢ 1 centsiops 2021 rozpa).

6. [Ipuka3sr MuUHHCTEpCTBA HAYKH U BhICIIEro oOpa3zoBanus Poccuiickoit denepanuu u
MunucrepctBa mnpocBenienusi Poccuiickoit @enepamuu ot 5 asrycra 2020 r. N 882/391
«Ilopsimox opraHu3allid W OCYIIECTBICHHUS OOpa30BaTEIbHON NEATETLHOCTH IPU CETEBOM
bopme peanuzaiu 00pa30BaTEIBHBIX IPOTPAMM).

7. VYHuBepcaldbHble KOAU(DUKATOPHI pACHpeNeseHHbIX [0 KiaccaM MpOBepsieMbIX
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 0Opa30BaTeNbHON MPOrpamMMbl MO YPOBHSM
o0miero oOpa3oBaHMsI ¥ HJIIEMEHTOB COJIEPKaHUs 10 yUeOHBIM MpeAMETaM ISl UCTIOJIb30BaHUS B
(denepanbHBIX W PETHOHANBHBIX IPOLEAYpaX OIEHKH KayecTBa 0Opa30BaHUs, OJOOpPEHHBIE
pereHrueM ¢GeaepalbHOr0 y4eOHO-METOAMYECKOr0 OOBEAMHEHHUS 10 00IIeMy 00pa30BaHHIO
(mporokon ot 12.04.2021 r. Nel/21), moxarotoBieHHble DenepaibHBIM T'OCYIAPCTBEHHBIM
OIO/PKETHBIM HAay4YHBIM yupexjeHueMm «DenepanbHbIi HHCTUTYT MEJarorndeckux U3MepeHuin:
https://fipi.ru/metodicheskayakopilka/univers-kodifikatory-oko.

8. Ilpukaz Munnpocsemenus Poccun ot 20 mas 2020 r. Ne 254 «OO6 yTBep)IaecHUU
benepanbHOrO TMepeyHs Y4YeOHHKOB, JONMYIIEHHBIX K WCIOJb30BAHUIO TMPH peau3aliu
MMEIOLINX FOCYAapCTBEHHYIO aKKPEAUTALMIO 00pa30BaTeIbHBIX MPOrpaMM HayalbHOTO OOIIETO,
OCHOBHOTO 0011ero, cpenHero oOImero oO0pa3oBaHHs OPraHU3ALMSIMH, OCYIIECTBISIOIIUMU
0o0pa3oBaTeNbHYI0 JCITENBHOCTh» (BHeceHue m3MeHeHnii B OITY Ilpukaz MuHnpocBemeHus
Poccun ot 23 nexa6pst 2020 r. Ne 766);

9. Tlpukaz MunucrepctBa obOpazoBanus W Hayku PD ot 09.06.2016 Ne 699 «O6
YTBEpPKJICHUH TEPEYHs] OPraHU3aIMi, OCYIIECTBISIOMMX BBIMTYCK Y4eOHBIX MOCOOHUH, KOTOpBIE
JIOITYCKAIOTCS K JIOMYCKAIOTCS K UCIOJIb30BAHUIO TPU pean3allii UMEIOIINX roCyAapCTBEHHYIO
aKKpeIUTalKI0 00pa30BaTENIbHBIX TMPOTrPaMM HAYaJIbHOTO OOILIEro, OCHOBHOTO OOIIEro,
cpenHero o0rero oopazoBaHus (C U3BMEHEHHSIMU U JIOTIOJTHCHHUSIMHU ).

10. IlocraHOBIEHME TJIaBHOIO TOCYJAapPCTBEHHOIO CaHUTapHOro Bpada P® ot 28
ceHTsiopst 2020 1. Ne 28 «O06 yrBepxkaennn canutapasix npasun CIT 2.4.3648-20 "CanurtapHo-
SMHUIEMHONIOTHYECKHE TpeOOBaHUA K OpraHU3alMsM BOCIUTaHUA W OOydYeHHs, OTIbIXa U
03710poBJIeHUS AeTer u Monoaexu" (nanee - CIT 2.4.3648-20).

11. TlocTaHOBNIEHHE TIABHOTO IOCYAAPCTBEHHOIO CaHUTApHOro Bpauya P®D ot 28 sHBaps
2021 1. Ne 2 OO0 yrtBepkneHun caHuTapHbix mnpaBwil u HopMm CanlluH 1.2.3685-21
"I'urueHnvyeckue HOpMATHBBI W TpeboBaHHs K oOecrmeyeHHto Oe3omacHOCTH U (WIIH)
0e3BpeTHOCTH 17151 YesioBeKa (akTopoB cpebl ooutanus" (nanee - CanlluH 1.2.3685-21).



Ha ocHoBaHMH ci1eyIOIIUX HHCTPYKTHBHBIX H METOANYECKHX MATEPHAJIOB:

1. IlpumepHble OCHOBHBIE 00pa3oBaTENIbHbIE MPOrPaMMbl HAYaJIbHOTO  OOIIETO
o0pa3oBaHMsl U OCHOBHOIO 00Iero oOpa3oBaHMs, BHECEHHBIE B peecTp 00pa30BaTENbHBIX
mporpamm, OJIOOpEHHBIX (eaepaTbHbIM YUeOHO-METOAMYECKUM OOBEIMHEHUEM IO 0oO0IeMy
obpazoBanuio (mpotokoin ot 08.04.2015 Ne 1/5). http://fgosreestr.ru/.

2. IlpumepHas ocHOBHasi oOpa3oBaTeibHAs MPOrpaMma CpeaHero OOIIeTro 0O0pa3oBaHUs
(omoOpena pemieHueM (eneparbHOrO y4eOHO-METOAMYECKOr0 OOBEIUHEHHsS] 10 00IemMy
obpazoBanmnio (mpoTokost oT 28.06.2016 Ne 2/16-3).

3. «Meroauueckue pekoMeHAauuu s cyObekToB Poccuiickoit ®expepauuu 1o
BOIPOCaM peali3allid OCHOBHBIX U JIONOJHUTENBHBIX 00I111€00pa30BaTEeNIbHBIX NPOrpamMM B
cereBoii (opme», yrBepkneHHeie 28 wuroHS 2019 1. Ne MP-81/02BH MunmCcTEpCTBOM
npocsemenus Poccuiickoit denepanuu.

4. Ilucemo [lemapraMeHTa TOCYJapCTBEHHOM MOMUTUKM B cepe oOiiero oOpa3oBaHUs
MunncrepctBa mnpocsemenuss  Poccmiickonn  ®enepanmm ot 26.02.2021  Ne  03-205
«MeToanyeckre peKOMEHAANMU MO O00ECIeYeHHI0 BO3MOXKHOCTH OCBOCHHSI 00pa30BaTENbHBIX
nporpamMm oOydJarorumucs S5-11 KaccoB o MHIWBUAYATFHOMY YY€OHOMY TUTaHY.

6. VYHuBepcanbHble KOIM(HUKATOPHI PpACHPEAEICHHBIX [0 KJaccaM IpPOBEPSEMbIX
TpeOoBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMBbl 1O YPOBHIM
ob1iero oOpa3oBaHUs U AIIEMEHTOB COJCPKAHUS M0 Y4eOHBIM MpeaMeTaM Ul UCIOJIb30BAHUS B
denepanbHBIX M PErHMOHAIBHBIX MPOLEAypax OLEHKHM KayecTBa OOpa3oBaHMs, OAOOpEHHBIE
penieHreM ¢eepaabHOro yueOHO-METOAMYECKOro 00beIMHeHH 10 001IeMy 00pa30BaHUIO

(mporokou ot 12.04.2021 r. Nel/21), noaroroBieHHbie PeepaibHBIM TOCYIaPCTBEHHBIM
OI0JKETHBIM HAY4HBIM yupexaeHuem «denepanbHblii MHCTUTYT MEJarorn4eckux U3MEpPEeHUN»:
https://fipi.ru/metodicheskayakopilka/univers-kodifikatory-oko.

7. IluceMo MunucrepctBa obpazoBanuss U Hayku P® ot 01.04.2005 Ne 03-417 «O
[Tepeyne y4eOHOTO M KOMIBIOTEPHOTO OOOpPYAOBAHUS JJIsl OCHAIICHHS 00I11e00pa30BaTEIIbHBIX
YUPEKIAECHUIN» .

8. IIucbMo MunuctepctBa obpazoBanus U Hayku PD ot 24.11.2011 Ne MJ11552/03
«PekoMeHaIMM 1O OCHAIIEHUIO O00I1e00pa30BaTeNbHBIX YUpEXKACHUH y4yeOHbIM MU y4eOHO-
71a00paTOPHBIM 000PYIOBAaHUEM.

9. ITucbmo MuHKCTEpCTBa 0Opa3oBaHus U Hayku Kpacnonapckoro kpas ot 16.03.2015 Ne
47-3353/15-14 «O cTpyKType OCHOBHBIX O0Opa30BaTEIBHBIX MPOrPaMM O0IIE00pa30BaATEIHHBIX
OpraHu3aLu».

10. Tlucebmo muHHMCTEpCTBA 00pa3oBaHusa U Hayku KpacHomapckoro kpas ot 21.07.2021
r. Ne 47-0113-15183/21 «O ¢opmupoBaHuM y4eOHBIX IUIAHOB 00pa30BaTEIbHBIX OpraHU3aLUN
KpacHonapckoro kpas».

11. TlucekmMo MuHHCTEpCTBA OOpa30BaHMs, HAYKM © MOJOAEKHOW  IMOJUTHKH
Kpacnomapckoro kpas ot 13.07.2021 1. Ne 47-01-13-14546/21 «O pexkoMeHmanusx IO
COCTABJICHHIO PabOYMX MPOTrpaMM yueOHBIX MPEIMETOB, KYPCOB U KaJeHIapHO-TEMAaTHYECKOTO
TUTAHUPOBAHUSI.

12. TlucekMo MuHHCTEpCTBA OOpa30BaHMs, HAYKM © MOJOJSKHOW IMOJUTHKH
Kpacnonapckoro kpast ot 09.11.2020 r. Ne 47-01-13-25161/20 «O06 opranuzaiuu npopuiasHOro
o0y4eHus u noaroroske k nposeneHuo ['MA B 2021 romy».

13. «OO6 yTBepXIEHWH METOJAMYECKHMX  PEKOMEHIAIMd 1O  CO3JIaHUI0 W
(YHKIIMOHMPOBAaHUIO B 00I1€00pa30BaTENbHBIX OPraHU3AIUAX, PACIOJIOXKEHHBIX B CEIbCKON
MECTHOCTH U MaJIbIX FOpO/Iax, IIEHTPOB 00Pa30BaHUs, €CTECTBEHHOHAYYHON U TEXHOJIOTUYECKOM
HanpaslieHHOcTeln» - Pacnopsbkenne Munnpocsemenust Poccun ot 12.01.2021 1. Ne P-6.

N3yyenue XuMuUM B CcTapuieil mKoje Ha 0a30BOM YpPOBHe HANpaBjJeHO Ha
AOCTHKEHHE CJIeYIOIUX HeJIei:

e OCBOEHHE 3HAHMN O XUMHYECKON COCTABIISIIOIIEH E€CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, BAKHEHIIINX XUMUYECKUX TMOHITHUIX, 3aKOHAX U TEOPHSIX;



e OBJIA/ICHHE YMEHHUSIMHU NIPUMEHATH TONY4YCHHbIE 3HAaHUSA JUISI  OOBSCHEHHS
Pa3HOOOpa3HBIX XMMHYECKUX SIBJICHUH M CBOWCTB BEIIECTB, OICHKH POJU XUMHH B Pa3BUTHHU
COBPEMEHHBIX TEXHOJOTUN U MOJIYYEHUU HOBBIX MAaTE€pPHAJIOB;

e pa3BHTHE MTO3HABATEIFHBIX HWHTEPECOB W HHTEIUICKTyaJIbHBIX CIIOCOOHOCTEH B
MPOIIECCE  CAMOCTOSITENILHOTO MPHOOPETEHUS XUMHUYECKUX 3HAHUW C HCIOIH30BAHHEM
Pa3IUYHBIX UCTOYHUKOB WH(OPMAITUH, B TOM YHCJIE KOMIBIOTEPHBIX;

e BOCHHTAHME YOSKICHHOCTH B TIO3UTHBHON POJM XUMHH B >KU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJUMOCTH XHUMHUYECKA TPAaMOTHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
OKpY>Karollleu cpere;

e MpUMeHEHHE TMOJYYeHHBIX 3HAHUI M YyMeHMil 11 0€30MacHOTO HMCIOJb30BaHUS
BEIIECTB M MaTepuaJoB B OBITy, CEIbCKOM XO3MWCTBE W Ha TMPOU3BOJICTBE, PEUICHHUS
MPaKTUYECKUX 3a]lad B TOBCEIHEBHOM XWU3HH, MPEAYNPEKICHHS SIBICHHIN, HAHOCAIIUX BPE.
3I0POBBIO YEJIOBEKA M OKPYXKAIOLIEH cpejie.

DopMbl OpraHu3anun 00yuyeHusi: UHIMBHUIyaTbHas, napHasi, TpyIIoBas,
WHTEpaKTUBHas.

OCHOBHBIE 3a0auu V3y4eHUs XUMUU B IIKOJIE:

e popmuposams y oOydaromuxcss yMEHUS BUACTh U TOHUMATh [IEHHOCTh 00pa3oBaHusl,
3HAYMMOCTh XHMHYECKOIO0 3HAaHMA JUI1 KaXJOTO 4YejJoBeKa HE3aBUCHMO OT €ro
poecCHOHANBHOM e TeIbHOCTH;

e gopmuposams TIPEACTABICHUS O XUMHUECKOW COCTABIIAIONICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA; YMEHHSI OOBICHATH OOBEKTHI U MPOIECCHl OKPYXKAIOMICH IeHCTBUTEIHLHOCTH,
WCIIONB3YS JJISI 9TOTO XUMHUYECKUE 3HAHMS;

e o061adesams METOJIaMU HAYYHOTO TIO3HAHUS N7l OOBSCHEHHS] XUMHUUYECKUX SBICHHIA
Y CBOMCTB BEIIECTB, OIEHKH POJIU XUMHUHU B Pa3BUTUU COBPEMEHHBIX TEXHOJOTUNA U TTOJTYICHUH
HOBBIX MaTE€pPHUAJOB;

e gocnumwvleams YOSKICHHOCTh B TO3UTUBHOM POJIM XUMHUHU B )KHU3HU COBPEMEHHOTO
o01miecTBa, HEOOXOIMMOCTH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKPYXKArOIICH
cpene;

* npumeHsmMb NOMyYEHHBbIC 3HAHUW Ui OE30MACHOTO WCIOJIL30BAaHUS BEIIECTB H
MaTepHasioB B OBITY, CEIbCKOM XO3SIMCTBE U HA TIPOU3BOJICTBE, PEIICHUS MPAKTUUECKUX 33724 B
MOBCETHEBHOM JKW3HM, MPEAYNpPEXICHUS SIBICHUN, HAHOCALIUX BpEl 3/I0POBbIO UEIOBEKa U
OKpY>Karolleu cpee;

* pa3zeueams MO3HABATEIbHBIE  HMHTEPECHI, HHTEJUIEKTYyaJIbHbIE UM  TBOPYECKHUE
CIIOCOOHOCTH YyYalIuxXcsi B TPOIECCe H3YYEHUS WMH XHMHUYECKOW HAayKd MU €€ BKJIaJa B
COBPEMEHHBIM HAYYHO-TEXHUYECKUI MTPOTpecc;

e (opmuposamsp BAXXHEHUIIINE JIOTUYECKUX OIEpalliid MBIIIICHUS (aHAIW3, CHHTE3,
000011eHre, KOHKPETU3aIlHsl, CPaBHEHHE U JIp.) B MPOIIECCe MO3HAHUS CHUCTEMbI Ba)KHEHIIMX
MOHATHI, 3aKOHOB ¥ TEOPUI O COCTaBE, CTPOCHUHU U CBOMCTBAX XMMHUUYECKHX BEILIECTB;

e 061a0e8amb KIIOYEBBIMU KOMITCTCHIIUSIMH (yueOHO-TI03HABATEIHHBIMH,
MH()OPMAITMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATHUBHBIMH).

¢ Mertoabl 00yuyeHHs:

e [lo UCTOYHUKY 3HAHMI: CIIOBECHBIE, HATJISAHBIC, PAKTHUECKUE;

e [lo ypoBHIO TO3HABaTENbHON AKTUBHOCTH: MPOOJIIEMHBIN, YaCTUYHO-TIOMCKOBBIH,
O0BSICHUTEITEHO-HJUTFOCTPATHBHBIN;

e [lo nmpuHUIMIY pacwi€HEHHUs WIM COCAMHEHUS  3HAHUW:  aHAJIMTHYECKUH,
CUHTETHYECKUHN, CPAaBHUTEIHHBIN, 0000IIatoNui, KJIacCu(UKAITMOHHBIN.

e TexHoJioruu 00y4eHHs: UHANBUIYAJIbHO-OPUEHTUPOBaHHAas1, pa3HoypoBHeBas, MKT.



Paszpnea 1. [lnanupyemsle pe3yJibTaThl H3y4YeHHsI YUeOHOT 0 IpeAMeTa

«XuMus»

W3ydenne XUMUM B OCHOBHOH IIKOJIE HANpaBiICHO Ha JOCTH)KEHHE OOYYarOIIUMUCS
JUYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX PE3yIbTaTOB OCBOCHUS yUeOHOIO IIpeIMeTa.

JInuHOCTHBIE pe3yJIbTaThI

JIndHOCTHBIE pPE3yJbTaThl OCBOCHUS MPOTrpaMMbl OCHOBHOTO 00I1Iero o0pa3oBaHUS
JIOCTHTAIOTCS B X0JIe O0Y4YeHHsI XMMHUU B €AMHCTBE Y4eOHOW M BOCIUTATEIBHOHN AEATEILHOCTH
Opranuzaiiui B COOTBETCTBHM C TPAJUIMOHHBIMH POCCUHCKUMHU COLIMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMH B OOIIECTBE IMpaBUJIaMU W HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT MpoOIleccaM CaMONO3HAHMS, CAaMOPA3BUTHS U COLMAIH3AIUN
00ydaronmuxcs.

JIM4HOCTHBIE pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:

I[laTpuoTHYeCKOTr0 BOCIUTAHUS

1) LEHHOCTHOTO OTHOLIEHUS K OTEUECTBEHHOMY KyJIbTYPHOMY, HCTOPUYECKOMY U
HAay4yHOMY HAcCJEIWI0, MOHUMAaHMs 3HAYEHMsI XUMUYECKOM HAyKH B JKU3HU COBPEMEHHOIO
o0miecTBa, CrIOCOOHOCTH BIAJETh JOCTOBEPHON HMH(pOpMaluell O MepelOBbIX TOCTHKEHUSIX U
OTKPBITHSIX MUPOBOH M OTCUECTBEHHOW XWMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpOiicTBe MUpa U 0OIIECTBA;

I'paxknanckoro BocnuTanusi

2) mpeAcTaBieHUSI O COLMAIBHBIX HOPMaX M MpaBUJIaX MEKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4yeOHO-
UCCIIEIOBATENBCKOM, TBOPUYECKON U APYTUX BUAAX JEATEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOHM IESTEIBHOCTH NPU BBINOIHEHUU YYEOHBIX, IMO3HABATEIBHBIX 33/1a4, BBIMOJIHECHUH
XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHIH yUYEeOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B TPOLECCE 3TOM y4eOHOW MAeATeNbHOCTH; TOTOBHOCTH OIEHHMBATH CBOE
MOBE/ICHUE U TOCTYIKH CBOUX TOBApUILIEH C MO3UIUMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCJEICTBUN IOCTYIKOB;

LleHHOCTH HAYYHOT0 MO3HAHMA

3) MHPOBO33PEHYECKUX TMPEACTABICHUM O BEIIECTBE U XUMHUYECKOM pEaKIuw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHA HAyKU M COCTABJISIIONIMX OCHOBY IS
NOHMMAaHMUA  CYIIHOCTH HAYYHOH KapTUHBl MHpPA; TPEICTaBICHHH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJIbI, B3AUMOCBS3SIX UeJIOBEeKa C MPUPOAHON Cpelod, O POIU
XUMHHU B [TI03HAHUH 3TUX 3aKOHOMEPHOCTEN;

4) nmo3HaBaTeIbHBIX MOTHUBOB, HApPaBICHHBIX Ha MOJTYYEHHE HOBBIX 3HAHUU MO XHUMHUH,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0IFO1aeMbIX MTPOLIECCOB U SIBIICHUM;

5) mno3HaBaTenbHOM, HMH(DOPMALMOHHOW W YHTATEIBCKOM KYyJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl € y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIMTEpaTypoH,
JOCTYMHBIMU TEXHUYECKHUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJIOTHUH;

6) uHTEpeca K O0OyUYEHUIO W TTO3HAHMIO, JTF0O03HATEIHPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOCKTHON U MCCIEA0BATEIbCKON AESITENbHOCTH, K OCO3HAHHOMY BBIOODPY
HANpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

®opMUPOBaHUS KYJbTYPbI 310POBbS

7) OCO3HaHUS LEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKHM Ha 3JI0pOBbIii 00pa3 >KW3HU, OCO3HAHMS MOCHEACTBUM W HENPUATHS BPEIHBIX
NpUBbIUEK (yHOTpeOJIEHUs] alKOTrojsl, HApKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIOACHUS
npaBuil 0€30MacHOCTH MpHU OOpalEeHHMH C XMUMHUYECKUMHU BELIECTBAMH B OBITY U pPEajbHOM
KU3HU;

TpyaoBoro BOCIUTAHUS

8) umHTepeca K MPAKTUYECKOMY H3YYCHHIO TPOPEecCHii M TpyAa pasiudHOrO poja,
yBaXEHHE K TpPyAy MU pe3yjbTaTaM TPYJOBOM [AeATEIbHOCTH, B TOM YHCJIE€ Ha OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHWA [0 XUMHUH, OCO3HAHHOTO BBIOOpa WHIWBHUIYAIBHOU
TPACKTOPHH MPOJOJDKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K



XUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTpeOHOCTEH; ycmemHod mnpodeccnoHanbHOMI
NEATETPHOCTH W Pa3BUTHS  HEOOXOJWMBIX YMEHHW; TOTOBHOCTh aJalTHPOBATHCS B
npodeccCHoHaNBHOM cpee;

IKOJIOTMYECKOT0 BOCITUTAHUSA

9) sKoNOrMYEeCcKU 1e1ecoo0pa3HOro OTHOIIEHUS K MPHPOJAE KaK UCTOYHHWKY >KU3HHU Ha
3emiie, OCHOBE €€ CyIIeCTBOBAHMS, MOHUMAHHUS IIEHHOCTH 3I0POBOTO M Oe30macHOro oOpasa
KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (U3MYECKOMY U TICHUXHYECKOMY
3I0POBBIO, OCO3HAHMSI IIEHHOCTU COOJIIO/ICHUS TpaBWiI 0€30MacHOTO TOBEACHUS MpHU padoTe C
BEILIECTBAMM, & TAK)KE B CUTYyallUsX, YTPOXKAIOIIMX 3/10POBBIO U KU3HHU JIIOJIEH;

10) cmocoOHOCTH PUMEHSTH 3HAHUS, TIOJyYaeMble TPU U3YYCHUN XUMUU, JIJIST PEIICHUS
3a/1ay, CBSI3AHHBIX C OKPY’KAIOIIEW MPUPOAHOM Cpeloi, MOBBIIIEHUS YPOBHSA IKOJIOTHYECKOM
KYJBTYPbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa SKOJOTUUECKHUX MPOOJIeM M MyTeH MX PEIICHUS
MOCPEICTBOM METOJI0B XUMHH;

11) 2KOJIOTMYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMATILHON MIPAKTUKE.

MeTtanpeameTHblie pe3yJbTaThl:

1. chopMUpOBaHHOCTh YMEHHS CTaBUTh IIeIM W HOBBIE 3a7jaud B ydede H
MO3HABATEJIbHOM

JeSATEIbHOCTH;

2. OBIIaJieHUE TPUEMaMH CaMOCTOSATEIHHOTO IJIAHUPOBAHUS IMyTEH TOCTIDKCHUS IIEINH,
yMEHUSs

BBIOMPATH d(PPEKTUBHBIC CITOCOOBI PEIICHNs YUYECOHBIX U TIO3HABATEIBHBIX 33/1a4;

3. cpOpMHUPOBAHHOCTh YMEHHS COOTHOCHUTh CBOU JICUCTBUS C IUTAHUPYEMBIMHU
pe3yibTaTamu;

4. chopMHpPOBAaHHOCTh YMEHHS OCYIIECTBISATH KOHTPOJIb B TMPOLIECCE OCTHKEHUS
pe3yinbTaTta,

KOpPPEKTUPOBATh CBOM JIEMCTBUS;

5. chopMUPOBAaHHOCTH YMEHHUS OIIEHUBATH MPABWJIBHOCTD BBHITIOJTHEHHS YU€OHBIX 3a/1a4 U

COOTBETCTBYIOIINE BO3MOKHOCTH UX PEILICHHUS;

6. chOpPMHPOBAHHOCT, YMEHHS aHAIM3WPOBaTh, KIacCU(UIMPOBATH, 0000MIATSH,
BbIOMpPATH

OCHOBaHUS ¥ KPUTEPHH JIJIs1 yCTAHOBJICHUS IPUYUHHO-CIIC/ICTBEHHBIX CBSI3EH;

7. chOpMUPOBAHHOCTHh YMEHUS MPUOOPETATh U IPUMEHSTH HOBBIC 3HAHUS,

8. chOopMHPOBAHHOCTh YMEHHS CO3/1aBaTh MPOCTEHINHIE MOJENH, UCIIOIH30BATh CXEMBI,
TaOJIHIIEI,

CHUMBOJIBI JIJIS1 pEIICHUsT YICOHBIX M MIO3HABATEIBHBIX 33]1a4;

9. oBNaJieHUE Ha BBICOKOM YPOBHE CMBICIOBBIM UT€HUEM HAYYHBIX TEKCTOB.

10. chopmupoBaHHOCTH yMeHUS 3HPEKTUBHO OPraHU30BaATh YUEOHOE COTPYIHUIECTBO U

COBMECTHYIO J€SITeNbHOCTD, PA00TaTh HHANBUAYATHHO C YI4ETOM OOIINX HHTEPECOB;

11. chopMHpPOBAaHHOCTP YMEHHS OCO3HAHHO WCIIOIB30BaTh pPEUEBBIC CPENCTBA B
COOTBETCTBHUH C

3a/1auaMi KOMMYHHKAITUH;

12. BBICOKUI YPOBEHb KOMIIETEHTHOCTH B 001acTu ucnonszoBanusi UKT;

13. chopMHPOBAHHOCTH IKOJOTUIECKOTO MBITIICHHUS,

14. chopMUPOBAaHHOCTh YMEHHS MPUMEHSATH B TO3HABATENHHOW, KOMMYHHUKATUBHOU W
COIMAILHOMI

MpPaKTUKE 3HAHUS, TOJyYECHHBIC NIPU U3YUYEHUU NIPEIMETA.

B pe3yibTaTe nzyueHusi yueOHOro npeamMera « XuMus» Ha YPOBHe CpeHero ooIero
o0pa3oBaHus:

BorinyckHMK HA 0230BOM YPOBHE HAYUMTCSH:

o pacKkpbIBaTh Ha MPUMEpaxX pPojib XUMHUH B (POPMUPOBAHUN COBPEMEHHON HAYUHOMH
KapTHUHBI MUPA B B IPAKTUYECKOM IEITEIILHOCTH YEJIOBEKa;



hd ACMOHCTPHUPOBATb Ha IMPUMCPAX B3aUMOCBA3bL MCKIAY XUMHEH U APpyrumMu
CCTCCTBCHHBIMU HAYKAMM,

U packpblBaTh Ha IpPUMEpPAX IIOJOXKEHUSA TEOPUU XUMHUYECKOTO CTPOEHHUS
A.M. bytneposa;
o noHnMath Gu3ndeckuii cmbica [lepuoamueckoro 3akona /.M. MenneneeBa u Ha

€ro OCHOBE OOBSACHATH 3aBHCHMOCTH CBOWMCTB XHMHUYECKHX JJICMCHTOB WM OOPa30BAHHBIX HMH
BEIIIECTB OT DJIEKTPOHHOTO CTPOCHUS aTOMOB;

° OOBSACHATh IPUUYUHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHUMN
00 MX COCTaBE U CTPOCHHH;

. MPUMEHSATh TPAaBHJIa CHCTEMAaTHYCCKOW MEXIyHApOJHONH HOMEHKIATYPHl Kak
CpeICTBa pa3NUYCHUS U UACHTU(DUKAINH BEIIECTB MO0 UX COCTaBY U CTPOCHHUIO;

. COCTaBJISATh MOJICKYJISIPHBIC M CTPYKTYpHBIC (DOPMYJIBI OPTaHHYECKUX BEIISCTB
KaKk HocuTeneld MH(popMaluu O CTPOSHHH BEIIECTBA, €ro CBONCTBaX M MPHUHAIJICKHOCTH K
ONPEICIICHHOMY KJIACCy COEIUHEHHII;

° XapaKTCPU30BATh OPraHNUYCCKUC BCHICCTBA MO COCTaBYy, CTPOCHUIO U CBOﬁCTBaM,
YCTaHaBJIMBATH NPHUYNHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTECPHUCTUKAMH BCUICCTBA,
° NPpUBOAUTE HTPHUMEPBI XUMHUYCCKUX peaxunﬁ, PACKPBIBAIOMIUX XaPAKTCPHBIC

CBOMCTBA THUIIMYHEIX Hpe}ICTaBI/ITeHeﬁ KJIaCCOB OpPraHHMYCCKHUX BCHICCTB C MLOCJIBIO HX
uaeHTuGUKaIu 1 00bICHEHUS 001aCTH IPUMEHEHUS;

L4 IMPOTrHO3UPOBATE BO3MOXXHOCTH IMPOTCKAHHUA XHUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBC
3HAaHUU O TUTIAX XUMHUYECKOH CBS3M B MOJICKYJIaX PEareHTOB U UX PEaKIMOHHON CTIOCOOHOCTH;

J WCIIOJTb30BaTh 3HAHMS O COCTAaBE, CTPOCHHHM W XUMHUYECKHX CBOMCTBAX BEIECTB
11 6€30MaCHOTO IPUMEHEHUS B IPAKTHUECKOH NeATeTbHOCTH;

o MPUBOJIUTH MPHUMEPHI MPAKTHUYECKOIO HCMOIb30BaHUS MPOIYKTOB MepepaboTKu
He(TU U IPUPOJTHOTO Ta3a, BBICOKOMOJIECKYIISPHBIX COSTUHEHU (ITOJIMATHIICHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

o MPOBOANTH OIBITHl IO PACIO3HABAHUIO OPTAaHMYECKUX BEIIECTB: TIIUIEPHHA,
YKCYCHOI\/’I KHCJIOTBI, HEIIPEACIBbHBIX XUPOB, T'IFOKO3bI, Kpaxmalia, 0O€EJIKOB — B COCTaBe ITNIICBBIX
MPOJIYKTOB U KOCMETHUYECKUX CPECTB;

o BJQJIETh TMpaBWIaMU U TMpHeMaMHu Oe3omacHOW paboThl € XUMHYECKUMU
BEIIECTBAMH U J1a0OpaTOpHBIM 000pYI0BAHUEM;
o YCTaHABIMBATh 3aBUCUMOCTh CKOPOCTHM XUMHYECKOM pEaKIMH W CMEIIECHHUS

XUMHUYCCKOTO paBHOBECHUA OT PA3JINYIHBIX (I)aKTOpOB C MCJIbIO OMNPCACIICHUSA OINTUMAJIbHBIX
yCJ'IOBI/Iﬁ MMPOTCKaHUA XUMHUYICCKUX MIPOUCCCOB;

o IIPUBOJUTH PUMEPHI THIPOJIN3a COJIEH B IOBCEAHEBHOM KU3HU YEJIOBEKA;

o MIPUBOANTH MPHUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUl B MPUPOJE,
IIPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEIEATEIBHOCTH OPraHU3MOB;

o MIPUBOIUTH MPUMEPHI XUMHUUECKUX PEAKIM, paCKPhIBAIOIIUX O0IINE XUMHUYECKHE
CBOMCTBA IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;

o MIPOBOAMTH PACcUEThl HA HAXO0XKJIEHUE MOJIEKYJSIPHON (OpMYJIbl YIIeBOI0pOa O

IIPOAYKTaM CrOpPaHHsS M IO €ro OTHOCHUTEIBHON IUIOTHOCTHM M MACCOBBIM JOJSIM 3JIEMEHTOB,
BXOJISIIINX B €r0 COCTaB;

o BJaJIeTh TpaBWIaMu 0e30MacHOro OOpaleHus C eIKUMH, TOPIOYUMH H
TOKCUYHBIMH BEIIECTBAMU, CPEJCTBAMH ObITOBOI XUMUU;

o OCYWIECTBIATh  IMOMCK  XHMHUYECKOH  MHpOpMalMKM 1O  HA3BaHUSM,
uaeHTuduKaTopam, CTpyKTypHBIM (popMyJiaM BEIIECTB;

o KPUTUYECKH OLIGHUBaThb W MHTEPIPETUPOBATh XHUMHUYECKYI0 HH(pOpMAIHIO,
COJIEPKALIYIOCS B COOOILIEHUAX CPEICTB MaccOBOM MHpoOpManuy, pecypcax MHTepHeTa, Hay4HO-
MOMYJISIPHBIX CTaThsIX C TOYKHU 3PEHUS €ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJIAX BBISBICHUS
OLIMOOYHBIX CYXJIEHUN 1 POPMUPOBAHUS COOCTBEHHON MO3UIINH;



J NpPEACTaBIATh IyTH PELICHUs TJIOOANbHBIX TMPOOJEM, CTOSIIMX  Iepen
YCIIOBCYCCTBOM: 3KOJOTHUYCCKUX, DOHCPTCTUUCCKHUX, CBIPbCBEIX, U POJIb XUMHU B PCUHICHUH 3THUX
npooeMm.

BoinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYUTHCSH:

o WUTFOCTPUPOBATh Ha MPUMEpaxX CTAHOBJICHUE U DBOJIIOIMIO OPTaHUYECKOW XUMUHU
KaK HayKH Ha Pa3IUYHBIX HCTOPUYECKUX dTANax ee pa3BUTHS,
o WCIIOJIH30BaTh METOJ[bl HAYyYHOTO TIO3HAHUS TPH BBIMOJTHECHUH TPOCKTOB U

y4e0HO-UCCIIeIOBATETLCKAX ~ 3a7ad [0 M3YyYEHUIO CBOWCTB, CIIOCOOOB TIOMy4YeHUS U
pacro3HaBaHUsl OPTaHUIECKUX BEIIECTB;

° OOBSICHATH MIPUPOJLY U CIOCOOBI 00pa30BaHUsI XUMHUYECKOW CBSI3U: KOBAJICHTHON
(ToNsApHOM, HEMOJIAPHOM), WOHHOM, METAJUIMYECKOW, BOJOPOTHON — C IIENBIO ONPEIACICHHS
XHUMHUYECKOH aKTUBHOCTH BEILIECTB;

° yCTaHaB.]'H/IBaTI) FeHeTI/IquKYIO CBS3b Me)KI[y KJ1accaMu OpFaHI/ILIeCKI/IX BCIICCTB
Uis OOOCHOBAHMS TPHUHIUIUATHHOW BO3MOXHOCTH TONYUYEHUS OpPTraHMYECKHX COCIUHEHUN
3aJIaHHOTO COCTaBa U CTPOCHUS,

o yCTaHABIUBATh B3aMMOCBS3M MEXIy ¢GakTaMd U TEOpHeH, NPUYMHON U
CIIECTBUEM TpU aHaIM3€ MPOOJEMHBIX CUTyallMil 1 0OOCHOBAaHUM NMPUHUMAEMbIX PEUICHUH Ha
OCHOBE XMMHYECKUX 3HAHUH.

IIporpamma paccuntana Ha 68 4 (1 4 B HexeJ110).
W3ydyeHne XUMHM Ha YpOBHE cCpelHero ooOmero oOpa3oBaHMs HANpaBiIeHO Ha
JOCTUKEHHE CIIEAYIOIUX HeJlei:

. OCBOCHME 3HAHNN 0 XMMHYECKOW COCTABIISAIOIIEN €CTECTBEHHO ~-HAYYHOU KapTHHBI
MHpa, BaXXHEHIINX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPUIX;
. OBJIQJICHME YMEHUSIMU NPHUMEHATh IIOJyYCHHbIE 3HAHUS U1 OOBACHEHUS

Pa3HOOOpPa3HBIX XUMHUYECKHUX SBICHUH U CBOICTB BEIECTB, OLIGHKA POJIH XUMHUH B Pa3BUTUHU
COBPEMEHHBIX TEXHOJIOTUH U IMMOJIYYCHHHU HOBBIX MAaTCPUAIIOB,

. pa3BUTHE TO3HABATENBHBIX WHTEPECOB U HWHTEIICKTYallbHBIX CIIOCOOHOCTEH B
MPOIIECCE  CaMOCTOSITEIBHOTO MPHOOPETEHUS XUMHUYECKMX 3HAaHWM C HCTOJb30BAaHHEM
Pa3IMYHBIX UCTOYHUKOB MH(POPMAIIIH, B TOM YUCIIE KOMIBIOTEPHBIX;

° BOCIIUTAHUEC y6e}KJIéHHOCTI/I B O3UTUBHOU POJIin XUMHHU B KU3HHU COBPEMCHHOI'O
o0miecTBa, HEOOXOJMMOCTH XHUMHUYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
OKpY>Karolleu cpee;

. MPUMEHEHNE TIONYyYEHHBIX 3HAHUN M yMEHHH JUisi 0€30MacHOro MCMOJIb30BaHUs
BCIICCTB MW MAaTCpHaAJIOB B 6I)ITy, CETbCKOM XO3SMCTBE W Ha IMPONU3BOACTBE, PCIICHUA
MPaKTUYECKUX 3aJa4 B MOBCEIHEBHOW XW3HM, MPEAYNPEKICHUS SIBICHUI, HAaHOCALIUX BpE.
3JI0pOBBIO YENIOBEKA U OKpY KaloIlel cpefe.



Pa3znen 2.Coaep:kanue y4eOHOro npeamera «XUMUS»
XHUMMUHI. 10-11 kiaaccol. ba3oBbiil ypoOBeHb.

10 kaacc (344; 14. B HeneII0)

Teopusi XMMHYECKOro CTpPOeHHMsI OpraHu4veckux coeanHeHuii. Ilpupoga xummyeckmx
cBsizeil (44)

Oprannueckue BemiectBa. [losiBeHne U pa3BUTHE OPTaHMYECKOM XMMHHM KaK HAayKH.
XHUMHUYECKOE CTPOEHHE KaK TMOpSJAOK COEIUMHEHUs] aTOMOB B MOJIEKYJIE COIVIACHO HX
BAJIGHTHOCTH. (OCHOBHBIE TIOJOKEHUA TEOPUM XHMHYECKOIO CTPOEHHUS OpPraHUYeCKUX
coequHeHnit A.M. BytnepoBa. YrieponHbI CKeneT oOpraHmdeckod Moiiekyisl. KpaTHocTb
XUMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOWCTB BEHIECTB OT XMMHYECKOTO CTPOCHHS MOJIEKYJL.
Wzomepust u uzomepsl. [lonsarue o ¢yHkumoHanmbHOM rpymme. [TpuHiuns! kimaccudukanuu
OpraHu4ecKux coequHeHud. CucreMaThyeckas MeXIyHapoAHas HOMEHKIATypa M HMPUHIUIBI
00pa3oBaHMsI HA3BaHUI OPraHMYECKUX COCAMHEHUI.

MecTo 1 3HaUeHHE OPraHMYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
Yraesonopoabi (104)

[IpenenbHbIe yriaeBoaopoabl (ankanbl). CmpoeHnue monexynvl memana. I oMonoruyeckuit
psaa ankaHoB. ['omonoru. MexnyHapoaHas HOMEHKIJIATypa OpraHM4ecKkux BemiecTB. M3omepus
YIIEPOAHOTO CKelleTa. 3aKOHOMEPHOCTH HW3MEHEHHs (PU3MYecKuX CBONCTB. XHMHUYECKHE
CBOMcTBa (Ha TMpUMepe METaHa U 53TaHa): peakUuu 3aMelleHus (TaJoreHUpOBaHUE),
JETUIPUPOBAHUS KaK CIOCOOBI MOMYYeHHs BaXKHEHIIMX COCTUHEHHI B OpraHMYeCKOM CHHTE3E.
I'openne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHMKOB TE€IUIA B IMPOMBIIIJIEHHOCTH U OBITY,
uszomepuzayuu anxkanos. ILlennvie peaxyuu. Ce00600HbIE paldukansl. I anocenonpouzsooHvie
anxkanos. HaxoxxJieHue B Ipupojie U MPpUMEHEHHUE alKaHOB.

Kpatubie cBa3u. HenpenenbHble yriaeBoaoponbl. AJKeHbl. CmpoeHue MOAeKynivl IMuieHa.sp—
Tubpuouszayus.l omonoruueckuii psja ankeHo. Homenknarypa. 3omepust yriepogHoro ckeinera
U TIOJIOKEHUSI KpAaTHOW CBSI3M B MoIeKyse. XHUMHUYECKHE CBOMCTBa (Ha MpHUMEpEe JITHUJICHA):
peaxkuuu IPUCOETUHEHUS (ranoreHupoBaHue, 2uopuposanue, rujipaTanus,
2uopoeanioeeHuposanue)  Kak  Crnoco0  MoidydeHHus  (PYHKIIMOHAIBHBIX  MPOHM3BOIHBIX
YIJI€BOOPOAOB, Topenus./Ipasuno Maprkosnuxkosa. BvicokomonekynsipHvle  COEOUHEHUs.
Kauecmeennvie peaxyuu Ha o0sotinyio cea3v. llonumepusanus STHIEHA KaK OCHOBHOE
HaIpaBJIEHUE €ro UCIOoab30BaHus. [lonMATHIIEH KaK KpyIMHOTOHHAXHBIA IPOAYKT XUMUYECKOTO
npous3BoAcTBa. [[pumeHeHune sTuieHa.

Ankaguensl n kaydyku. IloHarne o0 ankaaueHax Kak yIJeBOAOpOJax € ABYMs JIBOMHBIMU
cBs3simu. [lonumepusanus auBuHuna (OyragueHa-1,3) kak crnoco0 MOIy4YeHHUs] CHHTETUYECKOTO
Kayuyka./Mzonpen  (2-memunoymaouen-1,3). HaTypaiabHblii ¥ CHHTETHYECKUH KaydyKH.
Bynkanmzanus kaydyka. Pesuna. Ilpumenenue kaydyka W pe3uHbl. ConpsioicéHuble 0B0lHbIE
ceazu. llonyuenue u xumuueckue ceoucmea ankaouenos. Peakyuu npucoedunenus
(eanozeHuposanis) u NOIUMEPU3AYUU ATKAOUCHOB.

Ankunbl. AnerwieH (3TMH) W ero romosiordn. CmpoeHue MoONeKynvl — ayemuiend.
I'omonornyeckuii psa ankuHoB. HomeHnkinarypa. M3oMepust yriaepogHoro ckeiera v MoJIOKEHUs
KpaTHON CBsi3M B MoJiekyle. Meowcknaccosas uzomepus. sp-1ubpuousayus. XUMUUYECKUE
CBOMicTBa (Ha TMpUMepe aleTH/IeHA): peaKkluH TMPUCOECTUHEHHUs  (TajJoreHHpOBaHUE,
euopuposanue, TUIPATALMS, 2UOPOALIO2EHUPOBAHUEe) KAK CIIOCO0 TOJYYECHHs TOIUMEPOB H
JOPYTUX TMOJIE3HBIX HPOAYKTOB. ['OpeHHE aleTuieHa KaK HMCTOYHUK BBICOKOTEMIIEPATYpPHOTO
IUTAMEHH JUIS CBapKU U pe3Ku MeTauloB. [IpuMeHenue anerusieHa.

Ilonusmue o yuxnoankanax.

ApeHnbl (apoMaTHyecKHe YIJIEBOAOPOJbI). beH3om Kkak mpeAcTaBUTENh apOMAaTHUYECKHX
yrieBoaopoaoB. Cmpoenue monekynvl Oensona. XUMHUUECKHE CBONCTBA: PEaKIMM 3aMellleHUs
(rayoreHMpOBaHKE) Kak CIOCOO TOJNydeHHs] XWMHYECKHUX CpEACTB 3allUThl PACTCHHUH,



MpUCOeANHEHUs (THAPUPOBAHUE) KaK JOKa3aTeNbCTBO HEMPEICIbHOTO XapakTepa OeH3oIa.
Peakuus ropenus.Tonyon. Hzomepus 3amecmumenei.llpumenenne Oenszona. [lecmuyuosi.
T'enemuueckas cé:a3v apeHo8 ¢ OpyuMu y2neso00pooamil.

Ilpupoonvie ucmounuku yene6000po0os. Illpupoonwvui eaz. Hegpmo. [lonymuuie
Hepmanvie 2asvl. Kamennwvui  yeonv. Ilepepabomka  Hegpmu. Ilepeconxa  Hegpmu.
Pexmugpuxayuonnaa xonouna. benzun. Jluepoun. Kepocun. Kpexune wnegpmenpooykmos.
Tepmuyeckuii u kamanumuyeckui kpexunau. 1luponus.

Kucaoponcoaep:kammue opranudeckue coennnenus (114q)

Kucnoponconepxxamue opranuueckue coeauHeHus. OJHOATOMHBIE TMpeleibHbIE CIHUPTHI.
Knaccudukanusi, HOMEHKIATypa, U30MEpHs CIIUPTOB. METaHON M 3TaHON KakK IMpeICTaBUTEIH
MIpe/IebHBIX OJTHOATOMHBIX CIIUPTOB.//epauunbiii, 6MOPUYHbIL U MPEMUYHBIL AMOMbL Y2lepood.
Booopoonas céa3p. Xumuueckue cBOMCTBA (Ha MpUMeEpe METaHOoJIa ¥ 3TAHOJA): B3auMOJIeiicTBUE
C HaTpueM KaKk CHoco0 YCTAHOBJICHHS  HANU4Ms TUIAPOKCOTPYIIBI, pEaKUHs C
raJJOreHOBOJIOPOJAMH KaK CIOCOO TOJY4YEeHHUs pacTBOpUTENeH, Aerujaparanus Kak Ccrocod
MoJlydeHus: JTwieHa. Peakius ropeHusi: CHOUPTHl Kak TOIINBO.Cnupmosoe 6poodwcenue.
Depmenmul. Boodopoouvie ceazu. llpuMeHeHne MeTaHoida W dTaHona. DU3MOIOTHYECKOE
JieficTBHE METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa. AIK020auU3M.

MHoOroatroMHble CHOUPTHL. DTUICHTIIUKOIh M TJHIEPUH Kak TMPEACTABUTENH MPEACTbHBIX
MHOT0aTOMHBIX cUpTOB. KauecTBeHHas peakiysi Ha MHOTOATOMHbBIE CIIUPTHI M €€ MPUMEHEHHE
JUIS pacliO3HaBaHMsI TIUIEPUHA B COCTAaBE KOCMETHUYECKUX CPeACTB. IIpakTHueckoe npuMeHeHue
STUJICHTJIMKOJIS U TJIMLEPUHA.

®enon. Apomarudeckue cnupTbl.CTpoeHHE MOJIEKYIbl (eHona. B3aumuoe rusnue amomos 6
Monekyne ghenona. Xumuueckue ceoticmea: 83aumooeticmaue ¢ Hampuem, 2UOPOKCUOOM HAMPUS,
opomom. Kauecmeennas peaxyus Ha ¢heHon.

[Ipumenenue denona.

Kap6ouunbasie coequnenns. KapOoHnunbpHast rpymnmna. AnbaeruaHas rpymnmna. AJIbIeru/bl.
Keronsl. 3omepus n HomeHknatypa. [lonyuenue u xumuueckue ceoucmsa anvoe2uoos. Peaxkyuu
OKUCeHUus U npucoeounenus anvoecuoos. Metananp (dopmanpaerusn) ¥ dTaHAIb
(ameranbaerus) Kak NpPeICTaBUTENU NpPENeNbHBIX ambAeruaoB. KauecTBeHHBbIE peakuuu Ha
KapOOHMJIBHYIO TpyHIy (peakuus «cepeOpsHOro 3epkaja», B3aUMOAEHUCTBHE C THJIPOKCHUAOM
Mean (1)) u ux mpumeneHue Ay oOHApYKEHHs MPEAETbHBIX albJETUIOB B MPOMBIIIJICHHBIX
CTOYHBIX BoJaX. TOKCHUHOCTD anbAeruaoB. [IpuMenenue popManbaeruia u aneranbieruia.
KapGonoBsie kucnotel. Kapbookcunvhas epynna (kapbokcozpynna). Mzomepusi u Homenkiamypa
Kapbonosvix  kucaiom. (OIHOOCHOBHBIC TIpe/eibHbIE KapOOHOBbIE KHUCIOTHL. [lomyuenue
OOHOOCHOBHBIX NpeoeNbHblX KapOOHOBbIX Kuciom YKCyCHas KHUCJIOTa Kak IpeICTaBUTEIb
IpeJeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT. XHMHYECKHE CBOMCTBa (Ha mpumepe
YKCYCHOM KHUCIJIOTBI): peaKIMU C METaUlaMU, OCHOBHBIMU OKCHJIaMH{, OCHOBAaHUSIMHU MU COJISIMU
KaK TIOJTBEPKICHHE CXOJICTBA C HEOPTraHMYECKUMHU KHcIoTaMu. Peakuus stepudukanuy Kak
croco® TmoNMyueHus: CIOXKHbIX >(QupoB. [IpumMeHeHHe YKCYCHOM KHCIOTBL. MypaBbuHas
kucnota.Auerarsl. [IpencraBienne o BEICIINX KapOOHOBBIX KHCIOTAX.

Cnoxuble 3¢upbl u xupbl.Homenxnamypa. llomyueHne, XUMHUYECKHE CBOMCTBA CIIOMXKHBIX
apupoB. Peaknus ostepudukammu.  CrnoxkHbie JQUPHl KaK MTPOAYKTHl B3aUMOJCHCTBUS
KapOOHOBBIX KHCIIOT CO ciupTaMu. [I[puMeHeHne cioskHbIX 23(UPOB B MTUIICBOM U TapPrOMEepHOI
MPOMBIIIICHHOCTH. JKHUPBI KaK CIIOKHBIE d(HPBI TIHIIEPHUHA U BBICIIMX KapOOHOBBIX KHUCIIOT.
PactutenbHble M JKMBOTHBIE JKUpBI, MX cOCTaB. Pacrno3HaBaHue pacTUTENbHBIX >KHPOB Ha
OCHOBAaHUM HUX HENpENEIbHOro xapakrepa. lIpuMeHenue xupoB. ['Maponus uiam oMbLICHHE
KHUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOTYYEHHsI COJIeN BBICIINX KapOOHOBBIX KHCIIOT.

MpBUT4 Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBoiictBa Mblia. Cunmemuueckue
Motoujue cpedcmaa.

YrneBoasl. Knaccugukarus YTJIEBOJIOB. Mounocaxapuasl. Onuzocaxapuowi.
Hucaxapuael. Haxoxaenue yrieBogoB B npupope. [Jroko3a Kak anpaerugocnupt. bpokenue



IIOKO3bl.  PpyKTO3a. Caxapo3a. [uoponus caxaposwi. Kpaxman u Lenonosa Kak
Ouosiornyeckue MoJuMepbl. XUMHUECKHE CBOWCTBA KpaxMmalla W LEJUIHJI03bl (THAPOJIN3,
KayecTBEHHasl peakiys ¢ HOJOM Ha Kpaxmaj M ee MpUMEHEHHUe JUIsl OOHapy)KeHHUs Kpaxmasa B
nponaykrax nuTanus). [IpumeHenne u Ouonormyeckas poib yrieBoaoB. I[lonstue 00
UCKyCCTBEHHBIX  BOJIOKHaX Ha IIpUMeEpe  aleTaTHOrO  BOJIOKHA.  Ayemunyenntonoza
Knaccuguxayus eonoxon.

Wnentudukanus OpraHM4ecKUX COeAUHEHul. [enemuueckas c643b Medcoy Kiaccamu
opzanuyeckux coeounerui. TUIBI XUMUYECKUX peaKIUii B OPraHU4eCKON XUMHH.

A3oTcoaep:xamye OpraHudecKue coeqnHenns (S4)

AMUHOKUCITOTHI U Oesiku. CocTaB M HOMEHKIATYpa.Amunst. Amunoepynna. Anunun. Ionyuenue u
Xumuyeckue  ceoucmea  amuluHa. AMHMHOKUCIOTHI Kak aM@OTepHble OpraHHYecKHe
coeuHeHUs. 3omepust u Homenknamypa. bunonsapuoii uon. Ilentuanas cBs3b. buonoruyeckoe
3HaYeHHe o-aMUHOKHUCIOT. OO0jacTu TNpUMEHEHHsS aMHHOKUCIOT.Xumuueckue ceoticmea
amunokuciom. Ilenmuowi. I[oaunenmuowvi. [nuyun. benxu kak TPUPOAHBIE OHOMOIMMEPHI.
CoctaB u cTpoeHue OenkoB. XHUMHUYECKHE CBONCTBAa OENKOB: THAPOJN3, JE€HATyparus.
OOHapy>xkeHue OETKOB MPU MOMOIIM KaueCTBEHHBIX (LIBETHBIX) peakiuil. [IpeBpamienus Oenkos
MUY B opranu3Me. buonornueckue GyHKIUNU OEIKOB.

Azomcoodepaxcawue cemepoyukauieckue coeounenus. Hupuoun. [uppon. Iupumuoun. Ilypun.
Azomucmsie ocHoO8aHUA.

Hyxneunosvie kucromul. Hykneomuowi. Komniemenmapnsie azomucmuole 0CHO8AHUA.

Xumus u 300posve uenosexa. Papmaronocuveckas XUMusl.

Xumus nojmumMepos (44)

IHonumepwr. Cmenenv nonumepuzayuu. Mownomep. Cmpykmypuoe 36eno. Tepmoniacmuunbvie
noaumepbi. CmepeopezynapHuie noaumepbi. Tonusmunen. Ilonunponunen.
THonumempagmopsmunen. Tepmopeakmugnvie noaumepsi. Penonopopmanboecuorvle CMObL.
Ilnacmmaccol. Denonnacmel. Amunonnacmol. Ilenonnacmoi. Ilpupoonwviti kayuyx. Pesuna.
D6onum. Cunmemuueckue kayuyku. Cunmemuueckue 6onroxkua. Kanpon. Jlascan.

JdemoHcTpanuu

e (OOpasupl OpPraHWYECKHX BEIIECTB M MaTepHaoB. MoJenu MOJIEKYJl OpraHWYeCKHX
BCIICCTB

e OTHOIIEHUE AJTKAHOB K KUCJIOTaM, IIeJI0YaM, PacTBOPY MepMaHTaHaTa Kajius U OpOMHOMN
BOJC.

e Mogenu MoJeKyl TOMOJIOTOB M u30MepoB. [lomyueHue aneTuieHa KapOUIHBIM
ciocoboM. B3aumoneiicTBue aneTusieHa ¢ pacTBOpPOM IEepMaHraHarta Kaiaus U OpOMHOM
BoJloM. ['opeHue anerusneHa. PasnokeHwe KaydykKa MpH HarpeBaHUM M HUCIBITAHHE
NPOAYKTOB  paslOXeHHs. 3HAKOMCTBO ¢ oOpa3namMu KaydykoB. beHszon kak
pactBoputenb. ['openne OeH3ona. OTHomeHne OeH30J1a K OPOMHOM BOJE W PacTBOPY
nepmanranara kanusi. OKUCIeHrne Toyoa

® PacTBOpeHHE B alleTOHE PA3IUYHBIX OpraHUYecKHUx BemiecTB. OOpaslbl MOIOUIMX H
YHUCTSIINX CPENICTB.

e (OOpas3mpl mIacTmacc,

JlaGopaTopHbIe ONBITHI

W3rotoBneHune Moeseil MOJIEKYJI yTIIeBOA0POI0B

O3zHakomieHHe ¢ oOpa3amu NpoayKToB HedTenepepadoTKu

Oxucnenue stanona okcugom meau(Il).

PacTBopenue rauneprHa B BoJie U peakuus ero ¢ ruapokcuaoM meau (I1).

XuMu4eckue cBoicTBa (heHoa

OxkwucrieHue MeTaHass (3TaHalIs) OKCUIIOM cepedpa.

Oxucnenue MeraHais (3TaHans) ruapokcuaoM Meau(Il)

NN~



8. PacTBOpMMOCTB JKHMpOB, IOKa3aTEIbCTBO MX HENPEACIBHOIO XapaKTepa, OMBUICHUE
KHUPOB.

9. CpaBHEHME CBOICTB MblIa U CUHTETUYECKUX MOIOIIUX CPENICTB

10. CBolicTBa TIIFOKO3bI KaK albIeruA0CIUPTA.

11. B3anmopaelicTBre caxapo3sl ¢ THAPOKCUIOM KaJIbLUs.

12. IIpuroroBieHne KpaxMaJIbHOIO KJIEHCTEpa W B3aUMOJIEUCTBHE C HOIOM.

13. Tunponus kpaxmana. O3HakOMJIEHHE € OOpaslamMu MNPUPOIHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

14. LIBeTHBIE peakiiuy Ha OEIKH

IIpakTnueckue padoTbl
1.« IlomyueHue 3TuIEHA U U3yUYEHUE ETO CBOWCTBY.

2. «Ilomyuenune ykcyCHOW KHCIIOTHI U U3YyUEHHE €€ CBOMCTBY.
3. «Pemienune skcriepUMEHTAIBHBIX 33Ja4 Ha paclo3HaBaHUE OPraHUYECKUX BEILIECTBY.

4. «Pacno3HaBaHHe MIaCTMACC M BOJIOKOHY.

11 kaacc (344; 14. B Hene10)

Beenenue (14)
Teoperuueckne ocHOBbI XuMHH (194)

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUS aToMa. JIEKTPOHHAS
KoHpurypaus aroma. OcHosHoe u 6030ydcoenHvle cocmoanus amomos. Kiaccuduxanums
XUMHUYECKUX DJEMEHTOB (s-, p-, d-ayneMeHThbl). OCOOEHHOCTH CTPOEHUS JHEPreTUYECKUX
ypoBHell aTtomoB d-snemenToB. Ilepuonmueckass cucrema xumuueckux osiemeHtoB JI.U.
MenneneeBa. @usnuecknii cmbica [lepuonnueckoro 3akona .M. MenaeneeBa. [lpuunHbl u
3aKOHOMEPHOCTH MU3MEHEHMS CBOMCTB JIEMEHTOB M UX COECIUHEHMH IO MEpUOJaM U IpyIaMm.
DJeKTpoHHAas NPUPOJa XUMUYECKOH CBSI3U. DINEKTPOOTPULIATEILHOCTh. BUIbI XUMUUECKOH CBS3U
(KoBaJIeHTHasl, WOHHAs, MeETa/NIMuyecKas, BOJOPOJHAs) M MEXaHM3Mbl ee o00pa3oBaHUs.
Kpucmannuueckue u amopgueie eewecmea. Tunvi Kpucmaniiuueckux pewemox (amomuas,
MONEKYIAPHASA, UOHHAS, MemAalIudyecKds). 3a8ucumocms Qu3uyeckux c8olcCme geuecmea Oom
muna kpucmanniuyeckou pewemxu. IIpyanHbl MHOrooOpas3usl BEIIECTB.

XHUMHYECKUE peakMU. |'oMOreHHble U reTeporeHHble peakunn. CKOpoCTh peakiuy, ee
3aBHCHUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPUPOIbl PEArUPYIOLIUX BEIIECTB, KOHLIEHTPALUU
pearupyoImux BEeIEeCTB, TEMIIEPATYPhl, IUIOIIAAN PEAKIIMOHHON TOBEPXHOCTH, HAJINYMS
KatanuzaTtopa. Poiib kKaTaiM3aTOpOB B MPUPOJIE U IPOMBIIINIEHHOM MTpou3BoACTBE. OOpaTUMOCTh
peakiuii. XMMHUYECKOE PaBHOBECHE U €r0 CMEIICHUE MO/ JeHCTBUEM pa3IMYHbIX (DaKTOPOB
(KOHILIEHTpALMsI peareHTOB WK IPOAYKTOB PEAKINH, JaBICHHUE, TEMIIEpaTypa) sl CO3JaHUs
ONTUMAJIbHBIX YCIIOBUI NIPOTEKAHUSI XMMUUYECKUX MPOLECCOB. JJucnepchvie cucmemvl. Ilonsamue
o0 Koanouoax (301u, eenu). Mcmunusie pacmeopyel. Peakuiy B pacTBOpax 3J1€KTPOJIUTOB.
pHpacTBopa Kak nokaszaTellb KUCIOTHOCTH cpenbl. ['unponus coseil. 3HaueHne rupoauns3a B
Ouonoruueckux oOMeHHbIX npoueccax.OKUCIUTEIbHO-BOCCTAHOBUTEINIbHbIE PEAKIIUU B
IIPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB.
Heopranuveckasi xumus (114)

Mertamnel. CriocoObl osyuyeHus MeTajuioB. Jlerkue u Tsxénble MeTasisl. JIerkoriaBkue u
TYTOIIaBKHE MeTajluibl. Metammueckue aneMeHTsl A- u b-rpynn. Meas. Luak. Tutan. Xpowm.
Kenezo. Hukens. [Tnaruna. Crunasl. Jlerupyromue no6asku. Yepuelie metasuibl. LBeTHbIE
Metaibl. YyryH. Crans. JlerupoBanssle ctanu. OKcuabl ¥ THAPOKCUABI MeTallIoB. HemeTabl.
[IpocTeie BemecTBa — HeMeTawbl. Yriepos. Kpemuuit. Azor. @ochop. Kucnopon. Cepa.
®dTop. Xnop. Kucnorusie okcuasl. Kucnopoacoaepxaiiue kucinotel. CepHast KUCIOTa. A30THas
KHcI0Ta. BonopoaHble COeIMHEHNS] HEMETAILIIOB.



OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB IJIaBHBIX U
MOOOYHBIX MOATPYMI (Meb, KEJIe30) U HEMETAJUIOB: BOJIOPO/A, KHCIOPO/Aa, TaJIOr€HOB, CEpbl,
a3oTta, ocdopa, yriepona, kpemaus. Kopposus MeTamioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3UH. IDIeKmponu3 pacmeopos u pacniasos. llpumenenue snekmponusa 6
NPOMBIULIEHHOCTU.

Xumus ¥ Ku3Hb (34)

Hayunbie MeTonbl mo3HaHus B XuUMHUH. McTouHuku xumudeckod umHpopmaruu. [louck
nH(popManMyu MO Ha3BaHUAM, HACHTU(HUKATOpaM, CTPYKTYpHBIM (opmyraMm. MoaenupoBaHue
XUMHUYECKHUX NPOLECCOB M SIBICHUM, XUMUYECKUl AHAIU3 U CUHmMe3 KAaK METOJbl Hay4YHOTO
TTO3HAHMUS.

Xumus U 310poBke. JlekapcTBa, PepMEHThI, BUTAMUHBI, TOPMOHBI, MHHEPAJIbHBIE BOJIBI.
[IpoGnemsbl, CBs3aHHBIE C MPUMEHEHHEM JICKapCTBEHHBIX NpermapaTtoB. BpemHbie MPUBBIUKH U
(dakTopbl, pa3pylIaOIIie 3J0pOBbe (KypeHHe, YMNOTpeOJeHne alKorois, HapKOMaHus).
Parmmonansroe uranme. [luwesvie 0obasku. OCcHo8bl NUULEBOU XUMULL.

XuMus B MOBCEAHEBHON KU3HU. Motolue U ducTsmme cpeacrsa. Cpedcmea 60pbbvl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiienmsl, uHcekmuyuovl. CpeacTBa JUYHON TUTHEHBI U
kocMmeTHku. [IpaBuna GezomacHoOi pabOTHl ¢ €KUMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOM XUMHH.

XuUMHUS U CeNbCKOE XO3sIiicTBO. MUHEpanbHbIE M opranudeckue ynoopenus. Cpeacta
3alIUThl PACTCHUH.

Xumuss u osHepretuka. [lpupoaHble HCTOYHUKHM yriieBoJOpoaoB. Ilpupoansiii u
MOMYTHBIA HEPTSIHOM Ta3bl, UX COCTaB W HcMoib3oBaHue. CoctaB HeTH U ee TmepepadoTKa.
Hedrenpoaykrel. OxraHoBoe uucino OeH3zuHa. OxpaHa OKpyXaromied cpeasl Mpu
He(remepepabOTKE U TPAHCIOPTHPOBKE HEPTENMPOAYKTOB. AJBTEPHATHUBHBIE HCTOYHHUKHU
SHEPTUH.

Xumuss B crpoutenbcTBe. lLlemeHnT. berton.Ilon6op onTumManbHBIX CTPOUTENIBHBIX
MaTepuajoB B MIPAKTUUYECKOM IESITEIbHOCTH YeJIOBEKa.

XUMHSI ¥ OKOJIOTHSA. XUMHUYECKOE 3arpsi3sHECHUE OKPYIKAIOIICH CPEeIbl U €0 MOCIESICTBUS.
Oxpana ruapocdepsbl, mouBsl, aTMOchepsl, GIOpsl U GayHbI OT XUMUYECKOTO 3arps3HEHUS.

JdemoHcTpauuu.

e Mogenu HOHHBIX, ATOMHBIX, MOJEKYJSPHBIX M METAINYECKUX KPUCTAIUTMYECKUX
pEMETOK.

Mopenu MOJIEKyJ1 H30MEPOB U TOMOJIOTOB

PaznuuHbIe TUITBI XUMHUYECKUX PEAKITUNA, BUICOOTBITHI IO OPTaHUIECKON XUMUH.

OO0pa3ibl METaUIOB U UX COCTUHEHHH, CIIIIaBOB.

B3anmoneiicTBre METaIOB C KHCIOPOAOM, KUCIIOTaMHU, BOJIOM.

Jloka3aTenbCTBO aM(POTEPHOCTH AIFOMUHUS U €T0 TUIAPOKCUIA.

BsaumopeiictBue Meau M keie3a ¢ KUCIOPOJOM; B3aUMOJCHCTBHE MeIU M JKeje3a ¢

KHCIIOTaMU (CepHasi, CoJsiHas).

[Tomyuenune rugpokcunos menu (1) u xpoma (1), okcuga menu.

B3aumMopeiicTBue OKCHIOB U THIPOKCUAOB METAIIJIOB C KUCIOTAMH.

JlokazaTtenbcTBO am@oTepHOCTH coearnHeHuid xpoma(LLl)

OO0pa3ibl HeMeTaIOoB.

Mopenu KpUCTaUTMYECKUX PEETOK anmasza u rpadura.

[lonyyenue amMmuaka MU XJOpPOBOJOPOJA, PACTBOPEHHE HMX B BOJE, JA0KA3aTEIbCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BEIIECTB.

e (CKUTaHMe YIS U CEephl B KUCIOPOJE, ONpEAe/IEHNEe XUMUYECKUX CBOMCTB MPOIYKTOB
cropanus. BsauMmopeicTBME ¢ MeOpO KOHIEHTPUPOBAHHOM CEPHOM  KHUCJOTHI,
KOHIICHTPUPOBAHHOM 1 pa30aBICHHON a30THOM KUCIIOTHI.

e (OOpas3ipl cpencTB OBITOBOM XUMUU, HHCTPYKITUHU TI0 UX TPUMEHEHUIO.

JlaGopaTopHbie ONbITHI.



N —

3. T'unpponus coneil.

IIpakTyeckue padoTsl
[IpuroroBneHue pacTBOPOB € 3aJaHHON MOJIIPHON KOHIEHTPALIUEID.
2. PemieHune skcniepUMEHTANIbHBIX 3a/1a4 110 TeMe «MeTamis

Pemenne SKCIICPUMCHTAJIbHBIX

—

[98)

W3ydenue BIUSHUA Pa3IMUYHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIUii
Omnpenenenre peakiyy cpeibl YHHBEPCAIbHBIM HHIUKATOPOM.

3aaa4 I10 TEME «HemeTamieny

IlepedyeHb NPOEKTHBIX padoT

Hamnpasnenus npoexkTHoOM
JEATEIILHOCTU
oOyJaronuxcs

Hasanue npoexra

10 xmacce

11 xmacc

1. TBopueckoe

Xumus BOKpPYT HacC

XHUMHS JIETOM

2. UccnenoBareabckoe

HccnenoBanue MOYBbI

HccnenoBanue BOIbI U3 pEKU

3. IIpakTuko-
OpPHECHTUPOBAHHOE

N3y4yeHne XuMu4ecKux
BEIIECTB B OBITY

UYro ckpbIBaeT yrnakoBKa
MIPOTYKTOB?

4.ComuanapHoe

Yrunuszauus noJimMepoB

Komy HyxHa xumus?




Pa3nea 3. TemaTndeckoe miiaHupoBaHue C onpeaejeHueM OCHOBHBIX BHI0B Y4e0OHOM eI TeJIbHOCTH

TeMbl, BXoasIlIMe B TaHHBII
pazaen

OcHoBHoOEe cojiepkaHue
mo TeMam

XapakTepucTHKA OCHOBHBIX
BH/IOB Y4eOHBIX JelicTBHIi
JIeATeIbHOCTH YUYeHHKA

MeranpeaMeTHble
IMo3uaBarenbubIeY Y/,

PeryastuBubie YY/,

OCHOBHbIE HATIPABJIEHUSA
BOCIHUTATEJILHOM
JeATeILHOCTH

KoMMyHuKaTUBHBIE
Yya
10 xnacce
Teopust XUMMYECKOT0 CTPOEHUSI OpraHuyeckux coequHeHni. Ilpupona xumnyeckux cssei. (4 1)
Oprannyeckue Bemtecta. | l.IIpeamer opraHn4ecko XUMHUU. OOBSICHATD, TOYEMY K. YVA. 1.I'paxxmarckoe BOCITaHUE
IMosiBnenue u passuthe | TeopHs XMMHYECKOTO CTPOEHHs OPTraHWIECKYIO0 XUMHIO BBIICIIHIN 4.DcTeTnuecKoe BOCTIUTAHUE:

OpraHUYECKONd XUMHUHU KaK HAYKH.

Xumunueckoe CTpOEHHE KakK
MOPSAJIOK COENMHEHUsT aTOMOB B
MOJIEKYyJe COrJIacHO Hux
BaJICHTHOCTH. OCHOBHBIC
MOJIOKEHUS TEOPHH XHMHYECKOTO
CTPOCHHUS OpPTaHUYECKUX
COETMHEHU N

A.M. bytneposa.YriaepoaHblit

CKEJIET OPTraHUYEeCKOM MOJIEKYJIBL.
KpatHocTh  XMMHYECKOHl  CBS3H.
3aBUCHUMOCTh CBOMCTB BEIECTB OT
XUMHYECKOTO CTPOCHHS MOJIEKYIL.
N3omepust u uzomepsl. Ilonsatue o

(yHKIMOHATBHON rpymIe.
ITpuHIHIIE kiaccudukanum
OpPraHUYECKUX COEIMHEHUH.

Cucremarudeckasi MeXAyHapoIHast
HOMEHKJIaTypa u TIPUHITHAIIBI
obpazoBaHus Ha3BaHUH
OpraHMYEeCKUX COeAUHEHUU. Mecto
1 3HaYCHHE OPraHU4eCKON XUMHUU B
CHCTEME €CTECTBEHHBIX HayK.

OpPTraHWYECKUX BEIIECTB.
2.OCHOBHBIE MOJOXKEHUS TEOPUU
XMMHYECKOTO CTPOCHHS
OpPraHUYecKUX COeTUHEHHUN

AM. Bytneposga.

3. CocrostHHE 3JIEKTPOHOB B aTOME.
OneKTpoHHAsI MPUPOJIAa XUMHUUECKHX
CBA3€M B OpraHu4eCcKuX
COCIMHEHUSIX.

4. Knaccudukarms coeTuHeHAN
OpPraHNYecKuX.

JemoncTpanmnn. O6pa3isl
OpPraHn4CCKuUX BEIICCTB U
Marepuanos. Monenyu MoJIeKy1
OPTaHWYIECKUX BEIIECTB

B OT/ACNBHBIN pa3iell XUMUU
[lepeuncnsTe OCHOBHBIE
TIPEANOCHIIKY BO3HUKHOBEHHS
TEOPUH XUMHUUYECKOTO CTPOCHHUSI.
PaznuyaTth TpU OCHOBHBIX THIIA
YTIEPOJHOTO CKeJeTa:
Pa3BETBIIEHHBIH,
HEpa3BETBICHHBIN U
nukianueckuit. Onpenensrs
HaJIMYUE aTOMOB YIJIEpo/a,
BOJIOPO/IA U XJIOpa B
OPraHWYeCKUX BELIECTBAX.
Paznuyats noHsTHs
«ONIEKTPOHHAsE 000JI0UKa»
«3JIEKTPOHHAsT OPOUTANIB.
N3006pakaTs 31€KTPOHHBIE
KOH(UTYpanyy aTOMOBIJIEMEHTOB
1-ro u 2-ro nepuoaos ¢
TIOMOIIBIO DJIEKTPOHHBIX U
rpagu4ecKuX 3JEKTPOHHBIX
dhopmys. OOBACHITh MEXaHH3M
00pa3oBaHus 1 0OCOOCHHOCTH G- U
n-cBs3eit. Onpenenirs
MIPUHAJIEKHOCTh OPTaHUIECKOTO
BEIIIECTBA K TOMY WJIM HHOMY

1.Pa3zpemenne
KOH(IINKTA

2.Ymupasnenue
MIOBE/ICHUEM TTapTHEpa

LYV,

1.®opmupoBanme
TO3HABATEIEHON TSN

e  CHMBOJIBI
XAMHYECKUX
3JIEMCHTOB

e  XUMHYECKHE
(bopmyTbl

e  Tepmunsl

e  AHamus u
CHUHTE3

P.VV]I.

1.Ilenenonaranue u
IUTAHUPOBAHUE.

5. llenHocTH HAYy4YHOTO
no3HaHus: 6.du3znYecKoe
BOCIIUTaHKE U (POPMUPOBAHHE
KYJIBTYPBI 3J0pOBbSI
8.0OKonornyeckoe BOCIIUTAaHHUE




KJIaCCy IO CTPYKTYPHOH
dhopmyel

2. Yraesopopoasi (10 41)

2.1. IlpeaenbHble YriieBOAOPOALI — AJIKAHBI (2 1)

[IpenenbHbIE yIriIeBOOPOIBI
(ankansl). Bo30yxnénnoe
COCTOSIHHE aTOMa yTIIepoa.
T'ubpuamsanms
aTOMHBIXOpOHTael. ['omomoru.
T'oMonormaeckast pa3HOCTb.
T'omonoruueckuii psia.
MesxnyHaponHas HOMEHKIIATypa
OpPraHUYECKUX BEILECTB.
W3omepust yriiepogHoro
ckenera.Peakiinu 3amMereHust
(ramoreHupoOBaHUE),
JETUAPUPOBAHUS, H30MEPU3ALIUU
ankaHoB. L{enHbIe peakium.
CB0OOHBIE PaaAUKaIbL.
l"anoreHonpon3BoIHBIE ATKAaHOB

5. DneKTpoHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
ankaHoB. ['oMosiory U u30Mephl
AJIKaHOB.

6. MeTtan — npoctenumii
MIPEACTaBUTENH AITKAHOB.
JemoncTpanun. OTHOLIEHUE
QJIKaHOB K KHCJIOTaM, IIeJ049aM
pacTBOpy IepMaHTaHaTa Kalusi U
OpOMHOI1 BOJIC.

JlaGopaTopHblii ONBIT.
N3roroBnenue Mozenel MoJeKy
YTJIEBOJIOPOIOB

OOBSICHSTD IPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJI aJIKAHOB Ha
OCHOBE IIPEJICTABICHUNA O
THOpUAM3aIN OpOuTaIel aToma
yraepona. 3roraBmuBaTh
MOJIENIA MOJICKYJ aIKaHOB,
PYKOBOJICTBYSIChTEOpUEH
XUMHYECKOTO CTPOCHHUS
OpraHuYeCKUX

BeniecTB. OTIM4YaTh TOMOJIOTH OT
n3oMepoB. Ha3piBaThaikaHbI IO
MEXTyHapOAHOH HOMEHKJIAType.
CocTaBisITh ypaBHCHUS
XUMHUYCCKHX

PeaKIHii, XxapaKTePU3YFOIIUX
XUMHYECKHE CBONCTBA METaHA U
eroromoJioron. Pemats
pacu€THble 3aja4i Ha BBIBOJ
(hopMyIIBI OPraHMYECKOTO
BEIIIECTBA

K.VY/.

1. IInanupoBanue
MPaKTUIECKOH PabOTHI
0 MPEeAMETY

2.YmupaBnenue

MOBEJICHHEM MapTHEpa.

LYV

1.®opmupoBanue
MIO3HABATEJILHON LENTN

e  Tepmuns

e Anamsu

CHHTE3
P.YVA.

1.llenenonaranue u
IJIaHUPOBAHUE.

1.I'paxxqaHCcKOEe BOCIIUTAaHHUE

3 . JIlyXOoBHOE U HPAaBCTBEHHOE
BOCHIUTAHUE JEeTEH Ha OCHOBE
POCCUNCKHUX COLMATIbHBIX
LIEHHOCTEH 4.DCcTeTHYECKOe
BOCIIMTaHHE:

5. lleHHOCTH HAy4HOTO
no3Hanus: 6.duznyeckoe
BOCIUTaHHE U (POPMUPOBAHUE
KYJIBTYPBI 3/I0POBbSI
8.OKonornyeckoe BOCIIUTAHHUE

2.2. HenpenebHble yIi1eBOAOPOAbI (AJIKEHbI, AJIKATHEHbI U AJKHHBI) (4 1)

Kparusie cBsi3u. HenpenenbHbie
YII€BOAOPOABL. AJNKEHBL. Sp -
T'ubpuausanus. DTeH (ITUIICH).
N3omepusinonoxeHus: JBONHOM
cesa3u.IIpocrpancrBenHas
n3oMepusi(cTepeo-

n3zomeprst). Peaxun
TpUCcOoeTMHEHNs (THIPUPOBaHUE,
rajJjioreHupoBaHue,
THIpaTaIys),0KUCICHUS U
MOJMMEpHU3aluU aJKEHOB.
BricokomonekynsipHbie

7. HenpenenbHble YrieBOAOPOIBL.
AJKEHBI: CTPOCHUE MOJIEKYII,
TOMOJIOTHSI U U30MEPHSL.

8. Ilpakmuueckas paboma 1
«ITonmyyeHue STUIICHA U OTBITHI C
HHEM).

9. AJIKaJyEeHsl.

10. AmteTriTeH ¥ €ro TOMOJIOTH.
Jdemoncrpanuu. Mozaenu MoJexyi

TOMOJIOTOB 1 U30MEPOB. HonyquI/Ie

aIleTUIICHA KapOUTHBIM CIIOCOO0OM.
BsaumopeiicTBue aneTHiaeHa ¢

OOBACHATH IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI TUJICHA Ha
OCHOBE IIPEJICTaBJICHUI O
THOPUAM3AIH ATOMHBIX
opbutaneityrieponaa.lizoopaxars
CTPYKTYPHBIE()OPMYITBIATKCHOBHI
WX NU30MEpOB, HA3bIBATh
AJIKCHBIITO MEXTyHAPOIHOMH
HOMEHKJIATYpE, COCTABIIATh
(hopMyJIBI ATKEHOB IO UX
Ha3BaHUIM.

CocTaBisITh ypaBHEHHUS

K. YV]I.

1.Pa3pemenue
KoH(]IMKTA

2.YupaBienue
MOBEJICHUEM ITapTHEpa

LYY/,

1.®opmupoBanue
MI03HABATEJILHON 1eNTN

1.I'paxkgaHckoe BOCIUTAHUE

3 . JIlyXOBHOE U HPaBCTBEHHOE
BOCITUTAHHE JICTCH Ha OCHOBE
POCCUNCKHUX COLUAIbHBIX
LEHHOCTEH 4.DCcTeTHYECKOE
BOCITUTAHHE:

5. lleHHOCTH HAYYHOTO
no3Hanus: 6.dusnyeckoe
BOCTIMTaHHUE ¥ POPMHUPOBAHHE
KYJIBTYPBI 37I0POBBS
8.9Koornyeckoe BOCIUTaHUE




coenuHeHus. KauectBeHHbIE
peakuuu Ha IBOMHYIO

CBsI3b. AJIKaTMEHBI (IMCHOBBIC
YTICBOAOPOABT). JJUBUHILT
(6yrammen-1,3). M3onpeH (2-
MeTunoyTaaueH-1,3).
Conpsik€HHBIE IBOMHBIE CBS3H.
Peakuuu npucoegnHeHus
(ranoreHupoBaHus) U
TIOJIMMEPH3aIHN

aTKaJNCHOB. ATICTHIICH (9THH).

pacTBOpPOM NepMaHIraHaTa Kajaus U
OpomHoif Bozoit. ['openme
aneTwieHa. PasnoxeHne kaydyka
TIPY HarpeBaHUH U UCIIBITAaHHE
MPOJYKTOB Pa3JIOKECHHUSL.
3HaKOMCTBO ¢ 00pa3aMu Kay4yKoB

XUMHUYECKUX peaKluii,
XapaKTEPU3YIOIUX XUMUIECKHE
cBoiicTBa ankeHoB. [lonyuyaTh
stuineH. Jloka3plBaTh
HENpeAeIbHbIN XapakTep dTUICHA
C TIOMOIIBIO KaUeCTBEHHOU
peaxIy Ha KpPaTHbBIE CBA3H.
CocTaBisATh ypaBHEHUS
XUMHUYECKUX pEaKluii,
XapaKTePU3YIOINX
HEIpeneabHbIN XapaKkTep

e CHUMBOJBI
XUMHUYCCKHX
3JIEMEHTOB

e  XuUMHYECKHE
(hopmyBl

¢ Tepmuns
Ananuz u
CHUHTE3

P.VV]I.

1.UenenonaraHune u

Me:xknaccoBasi U30Mepus. sp- ankaaneHoB. OOBIICHATD Sp- njaHnMpoeaHue.
I'uOpuM3annsa>IeKTpOHHBIXOPOUT THOpUIN3aLHIO U
aneil. Peakuuy npucoetuHeH s, IPOCTPAHCTBEHHOE CTPOCHUE
OKHCJIEHHS U HOJIMMEPH3aLuu MOJIEKYJIbI alleTHJICHA, Ha3bIBATh
AIKUHOB TOMOJIOTH alieTHIIeHa TI0
MEXyHapOJHOH HOMEH-pE,
COCTaBIJIATh YPaBHEHUS PEAKIHIH,
XapaKTepU3yIOUINX XUMHUIECKHE
CBOMCTBA alleTHIICHA
2.3. ApeHbI (apoMaTH4YeCKHe YTJIEBOAOPOABI) (2 1)
ApeHsbI (apoMaTHIeCcKue 11. beH301 1 ero roMOJIOTH. OOBSICHATD DIIEKTPOHHOE U K. YV 1..I'pasxaHcKkoe BOCIMTaHHE

yrieBoaopozsl). benson.
bensonpHoe Kob110. ToOMy0IMI.
N3omepus 3amectureneit.Peakiuu
3aMelIeHus (TalloTeHHPOBaHUE,
HUTPOBAHUE), OKUCICHUS U
MPUCOEANHEHUS aPEHOB.
Ilectnmuael. 'eHeTHYyeCcKas CBSI3h
apeHoB C IPYyTUMHU
YIIIEBOIOPOJaMH

CBoticTBa O€H30J1a U €r0 TOMOJIOTOB.
12. Tonyon. Hzomepus
3amecmumeneil.

Jdemoncrpauun. benzon kak
pactBopuTtens. ['openne 6eH3omna.
OtHourenne 6eH3051a K OpoMHON
BOJIC ¥ paCTBOPY IEpMaHTaHaTa
kanusi. OKUCIIeHHEe TOMyoIa

MIPOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJIBI OEH30Ia.

N3o6paxkaTb CTPYKTYPHYIO
(dhopmymny OGeHzoma IByMs
crocobamy.

OOBSICHSTH, KaK CBOHCTBA
6eH3071a 00YCIIOBIICHBI
CTPOEHUEM €0 MOJICKYJIBL.
CocTaBnsiTh ypaBHEHHUS peaKLuni,
XapaKTEePU3YIOLUINX XUMUUECKHE
cBO¥icTBa O€H307a U ero
TOMOJIOTOB

1.Pa3pemenue
KOH(IINKTA

2.YupaBneHue
MIOBEJICHUEM ITapTHepa

ILYVYA.

1.®opmupoBanue
MTO3HABATENILHON LENTN

e  CHUMBOJIBI
XUMHYECKUX
3JIEMEHTOB

*  XUMHYECKHE

dhopmyIel

3 . JIlyXOBHOE U HPaBCTBEHHOE
BOCIIMTAHHE JETEH Ha OCHOBE
POCCUNCKHUX COLUAIbHBIX
LIEHHOCTEN 4.DCcTETUYECKOE
BOCITUTAHHE:

5. LleHHOCTH HAy4HOTO
no3Hanus: 6.duznyeckoe
BOCIUTaHHE 1 (HOPMUPOBAHUE
KYJIbTYPBI 3I0POBBS
8.9KoornuecKkoe BOCIIUTAaHIE




e Tepmunsl
e Anams u

CHHTE3
P.YVA.
1.UenenonaraHune u
naaHMpoBaHue.
2.4. IlpupoaHbie HCTOYHUKH U NepepadoTKa yrieBoaopoaoB (2 4)
[Mpuponusrii ra3. Heds. 13. IIpupoHBIe HCTOUHUKH XapakTepHu30BaTh COCTAB K. YYA. 1.I'paxxgaHcKkoe BOCIIUTaHHUE

[TonyTHbIe HETSIHBIE Ta3bl.
Kamennslit yross.
Ileperonka vedru.
Pextudrkanmonnas KoJoHHa.
bensun. Jlurpoun. Kepocun.
KpekuHr HehTenpoayKToB.
IMuponus

yrieBonopooB. IlepepaboTka
HePTH.

14. KonTpoabHas padora 1 o
TemaM «Teopus XUMHIECKOTO
CTPOCHHS OPraHHYECKHX
COEIMHEHUI», «YTIEBOIOPOIBI».
JIaGopaTopHBIii ONBIT.
OszHakoMJIeHHE ¢ 0Opa3amMu
POAYKTOB HeyrenepepaboTKu

HPUPOTHOTO
rasa M IOy THBIX HeTIHBIX
rasos.

XapaxTepHu3oBaTh CIIoco0bI
nepepabotku HepTH. OOBACHATH
ornnyre OeH3KMHa MPSIMON
MIEPErOHKU OT KPEKUHT-OEH3HHA.

1.Pa3pemenue
KOH(IIUKTA

2.YupasneHue
MIOBEJICHUEM ITapTHepa

4.9cTeTHYECKOE BOCITUTAHHE:

5. LleHHOCTH HAy4HOTO
no3Hanus: 6.dusnyeckoe
BOCIIUTaHHE U (POPMUPOBAHUE
KYJIBTYPBI 37I0POBBST
8.DK0ornYecKoe BOCIIUTAHHE

3. Kuciopoacoaepxamue opranudeckue coegusenus (11 1)

3.1. CniupThl ¥ eHoas (3 1)

Kucnopoaconepxkamue
OpPraHUYECKUE COEANHEHHUS.
OpnHOaTOMHBIE ITpeeTbHbIE
cnupThl. DyHKIMOHATIBHAS TPyTIa
CcrupToOB. MeTaHoJ (METHIIOBBIN
CHHPT). DTaHOI (ITHWIOBHIHM CIIUPT).
IlepBuyHbBIN, BTOPUYHBIN U
TPETHYHBIH aTOMBI YTIIEPOAA.
Bonopoanas cBs3be. CiuproBoe
6poxenne. DepMeHTHI.
Bonopoaueie cBsizu.
Anxoronau3sm.MHOroaTOMHBIE
CIUPTHL. DTUJICHIIUKOIIb.
I'munepun. KauecTBeHHas peakuus

15. OgHOATOMHBIE IPENENbHEIE
CIHPTBHIL.

Ilonyuenue, xuMuyeckue cBOMCTBA U
MIPUMEHEHHE OJTHOATOMHBIX
MPEIeNTbHBIX CIUPTOB.

16. MHOTOAaTOMHBIE CTIUPTHI.

17. deHonbl U apoMaTUYECKUE
CIHPTHL.

JlabopaTopHble ONBITHI.
OxucrneHne 3TaHoNa OKCUIOM
meau(Il). PactBopenue riuuepuna B
BOJI€ U PEaKIMsl €ro C FHJIPOKCUIOM
menu(IT). Xumudeckne cBOHCTBa
dbenona

N3zobpaxats o01yto popmyy
OJTHOATOMHBIX TIPEJICITBHBIX
cupToB.O0BSICHATH 00pa3oBaHKe
BOJIOPOIHOM CBSI3H U €€ BIMSHUE
Ha (hU3HUYECKre CBOMCTBA
crupToB.COCTaBIATH
CTPYKTYpHBIE (POPMYJIBI CIUPTOB
1 UX U30MEPOB, Ha3bIBATH CITUPTHI
10 MEXIyHapOJHOM
HOMeHKJaType.OOBSICHATD
3aBUCUMOCTb CBOMCTB CIIUPTOB OT
HaJuusl QyHKIIMOHATBHON
rpymmei(-OH).CocraBnars
YPaBHEHHUS PEAKIIMIA,

K. YV

1.Pa3pemenue
KoH(]IMKTa

2.Yupasnenue
MIOBEJICHHEM ITapTHEpa

ILYVY].

1.®opmupoBaHue
[I03HABaTEJIbHOM LIeIu

e  CHMBOJIBI
XUMHYECKUX

1.I'paxxganckoe BOCIHUTAHUE

3 . JlyXOBHOE U HPaBCTBEHHOE
BOCIIUTAHUE JIeTEe Ha OCHOBE
POCCHUIMCKHX COLIMATIBHBIX
LEHHOCTENR 4.DCcTETUYECKOE
BOCITUTAHHE:

5. lleHHOCTH HAYYHOTO
nmo3HaHus: 6.duznyeckoe
BOCIIATaHHUE U POPMUPOBAHUE
KYJIBTYPHI 310POBBS
8.9Koornueckoe BOCIIUTaHUE




Ha MHOI'OaTOMHBIC

criuptbl. DeHonbl. ApoMaTudeckue
crnptel. KauecTBeHHast peakiust Ha
(enon

XapaKTepU3yOUIMXCBOICTBA
CIIMPTOB U UX
NIpUMEHEHNE. X apAKTEPU30BATh
¢dusnoIOrNYecKoe AeHCTBIE
MeTaHoa n3Tanona.CocTaBisATh
ypaBHEHUS peakLui,
XapaKTepU3yIOIUX CBOUCTBA
MHOT'OAaTOMHBIX CHHUPTOB, U
MpOBOJAUTH KAYE€CTBEHHYIO
PEaKIHIo HA MHOTOaTOMHBIE
cupThl. OOBACHATH 3aBHCUMOCTH
CBOMCTB (peHOJIa OT CTPOCHUS €r0
MOJIEKYJIbI, B3aMMHOE BIIMSIHUE
aTOMOB B MOJIEKYJI€ Ha IpUMepe
¢denona. CocTaBisTh ypaBHEHHUS
peaxiui, XapakTepU3yOLIHX
XMMHUYCCKHE CBOWCTBA PeHOIIa

P.VVI.

3JIEMEHTOB
Xummnueckue
(dhopmymsI
Tepmunst
AHanu3 u
CHHTE3

1.LUenenonaraHune u
nJaHMPOBaHMe.

3.2. Anberujibl, KeTOHbI U Kap0OOHOBbIE KUCJIOTHI (3 4)

KapOonmmsHbIE COCTTHEHNS.
KapOonmunbHas rpyrmma.
AnpaerugHas rpymnmna. AJbJeruasl.
KeToHnbl. Peakiiu okucieHus u
MPUCOEANHEHUS aJIbIECTH/IOB.
KauecTBeHHbIe peakiuu Ha
anpaeruabl. KapOOHOBBIE KHCIIOTHI.
Kap6oxkcunpHas rpymma
(xap6okcorpymnma). OTHOOCHOBHBIE
npeJeIbHbIC KapOOHOBEIC
KHCIOTHL. MypaBbUHAas KUCIIOTA.
VYKcycHast KucinoTa. AleTaTsl

18. KapOoHUIBHEBIE COCTITHEHUS —
alpAeruabl M KeToHBI. CBOMCTBA U
TIPUMEHEHNE aJIbJIETH/IOB.

19. Kap6oHOBBIE KHCIIOTHI.
XUMHYeCKHe CBOHUCTBA U
TIPUMEHEHHE OTHOOCHOBHBIX
MIPeAEIbHBIX KapOOHOBBIX KHCIIOT.
20. Ilpakxmuyeckas paboma 2
«ITonyuenue u cBoiicTBa
KapOOHOBBIX KHCIIOT.
JemoncTpanuu. PactBopeHue B
alleTOHE PA3JIMYHBIX OPraHUYECKUX
BEIIECTB.

JlabopaTopHbIe ONBITHI.
OxwucrieHne MeTaHais (3TaHaJIsA)
okcunoM cepedpa(l). Oxucnenne
MeTaHais (3TaHaAJIST) THAPOKCHIOM
menu (IT)

CocTtaBisaTh (hOPMYIBI H30MEPOB
Y TOMOJIOTOB aJIbJICTH/IOB U
Ha3bIBaTh UX 110 MEXKAYHAPOIHON
HOMeHKatype. OOBACHITH
3aBUCUMOCTh CBOICTB
aJIBICTUAOB OT CTPOCHHUS HX
(YHKIIMOHAIBHON TPYIIITBL.
[TpoBoaNTH KaueCTBEHHBIE
pEaKnuy Ha alnbICTHIBI.
CocTaBsTh ypaBHEHUS pPeaKIUii,
XapaKTepU3yIONINX CBOHCTBA
anpaerunoB.CocTaBlsATh
(opMyJIBI ©30MEPOB ¥ TOMOJIOTOB
KapOOHOBBIX KHCJIOT M Ha3bIBaTh
HX [0 MEXyHapOIHON
HOMeHKJatype. OOBACHAT
3aBHCUMOCTB CBOICTB
KapOOHOBBIX KHCIIOT OT HAINYUS
(YHKIIMOHAIBEHOHN TPYTIIHI (-
COOH). CocTaBisTh ypaBHEHUS

K. YV]I.

1.Pa3pemenne
KOH(IINKTA

2.Yupapnenue
MIOBE/ICHUEM TTapTHEpa

LYV,

1.®opmupoBanHme
TO3HABATEIEHON TSN

CHUMBOJIBI
XUMHUYECKHX
2JIEMEHTOB
XUMHUYECKHE
(bopmyTbl
Tepmunbl
Amnanus u
CHHTE3

1.I'paxxmarckoe BOCITaHUE

3 . JlyXOBHOE U HPaBCTBEHHOE
BOCIIUTaHHE JETEH HA OCHOBE
POCCUNCKUX COLMAIbHBIX
LEHHOCTEH 4.DCcTeTHYECKOe
BOCIIUTAHHE:

5. llerHOCTH HAYy4YHOTO
mo3HaHus: 6.duzmdeckoe
BOCTINTaHHE ¥ (POPMUPOBAHIE
KYJIBTYPBI 310POBBS
8.0Koornueckoe BOCIIUTAHHE




peakuuii, XapaKTepU3yOIIUX
CBOMCTBa KapOOHOBBIX
kucnot.Jlomy4ars yKkcycHyro
KHCJIOTY Y JIOKa3bIBaTh, YTO 3TO
BEIIECTBO OTHOCHTCS K KIIaccy
kuciot. OTIiMyaTh MypaBbHHYIO
KHUCJIOTY OT YKCYCHOM C
IIOMOIIIBIO XUMHUYCCKUX peaKum‘/'I.

P.YVA.

1.UenenonaraHune u
NAaHUpPOBaHMe.

3.3. Caoxuble 3¢upsl. Kupsl (2 1)

Crnoxusle 3¢upsl. Peakmms
srepudukarnmu. [llenounoit
THIPOJIN3 CIOKHOTO ddHpa
(ombutenwue). XKXupsl.
CuHTeTHYeCKHEe MOIOIIHe
cpeacTsa.

21. CnoxxHBIE YPHUPHL.

22. Kupsl. Moromiie cpencTaa.
JemoncTpanmun. O6pasisl
MOIOIIMX M YHCTSIINX CPE/ICTB.
JlaGopaTopHbIe ONBITHI.
PacTBOpHMOCTB JKHPOB,
JI0Ka3aTeIbCTBO UX HEMPEneIbHOTO
XapakTepa, OMbUICHUE KHPOB.
CpaBHeHHE CBOICTB MBI U
CHHTETHYECKHUX MOIOLINX CPEICTB

CocCTaBNsATh ypaBHEHHUS peaKuuii
stepudukanuu. OObSICHATH
OUONIOTHYECKYIO POJIb KUPOB.
Coburonath mpaBuia
0e30macHOT0 00paICHHS CO
cpeacTBaMu OBITOBOW XHMHH

- K.YV

@DopMHUPOBaHUE YMEHHSI
paborarb B mapax,
OTBEYaTh Ha BOIIPOCH
YUYHTENIsI, YMECHHE
HCIIOJIb30BaTh
XUMHUYECKHH A3BIK

LYV,

DopMHUpPOBAHUE YMEHUS
HaOIOATh, 1eNaTh
BBIBO/JIbI IPH
MIPOBEJICHUU OIIBITOB,
YMEHUs paboTaTh C
KHUTOM

P.YY/.1.Llenenonarauu
€ W N1aHnpoBaHue

1.I'paxkganckoe BOCIUTAHUE

3 . JIyXOBHOE ¥ HPaBCTBEHHOE
BOCIIUTAHHE JETEH HA OCHOBE
POCCHIICKHX COIMATBHBIX
LEHHOCTEH 4.DCcTeTHYECKOE
BOCITHUTaHHE:

5. lleHHOCTH HAYy4YHOTO
no3Hanus: 6.duznyeckoe
BOCIIUTaHUE U (POPMUPOBAHUEC
KYJIBTYPHI 310POBBS
8.9Ko0rnueckKoe BOCIUTAHHUE

3.4. Yraesoanl (3 u)

YrneBoasl. MoHOCaxapuabL.
I'mroko3a.
®pykroza.Onurocaxapusl.
Hucaxapunasl. Caxapo3a.
ITonmucaxapuapl. Kpaxman.

23. Yrnesoasl. I'mroko3sa.
Omnurocaxapugsl. Caxapo3sa.
24. ITonucaxapunst. Kpaxman.
Hemnmronosa.

25. Ilpakmuyeckas paboma 3

OOBSICHATD OMOJIOTUYECKYIO POJIb
riroko3bl.[IpakTraeckn
JIOKa3bIBaTh HaJIMYKe
(YHKIMOHAIBHBIXTPYIII B
MOJIEKYJI€ TJIIOKO3BL.

K. YV]I.

1.Pa3pemenne
KoH(]IMKTa

2.YupaBneHue

1.I'paxkganckoe BOCIUTaHUE
4.3cTeTHYeCKOEe BOCITUTAHHE:

5. lleHHOCTH HAYy4YHOTO
no3HaHusA: 6.duznyeckoe




I'nmuxoren. Peakmus
noaukoHAeHcanuu. KauecTBeHHas
peakuus Ha KpaxMmain. Llemonosa.
Anernmenmonosa. Knaccupukarm
sI BOJIOKOH

«Pemenue OKCIICPUMEHTAJIbHBIX
3a/1a4 Ha MOTy4YeHHEN
pacro3sHaBaHUE OPraHUYECKUX
BEIIECTBY.

JlaGopaTopHbie onbIThl. CBOWCTBA
TJIFOKO3bI KaKaJIbAECTHIOCIUPTA.
BsaumoneiictBue caxapossl ¢
TUAPOKCUIAOM KAJIBLIMA.
IIpurorosienue KpaxManabHOIO
KJIEHCTEPA U B3aUMOJAEHCTBHE C
onoM. I'maponus kpaxmaina.
OsHakomiIeHnE ¢ 00pa3aMu
MIPUPOJHBIX U HCKYCCTBEHHBIX
BOJIOKOH

OOBSICHSTD, KaK CBOHCTBA
caxapo3bI CBS3aHBI C HATHIHEM
(YHKIMOHATIBHBIX TPYII B €€
MOJIEKyJIe, ¥ Ha3bIBaTh OOJIACTH
TIPUMEHCHHUS

caxapo3bl. COCTaBIATh YPaBHEHUS
peakuui, XapakTepU3yIOIuX
cBoiicTBa caxapo3bl. COCTaBIATh
YPaBHEHHUS peakUuil THAPOIN3a
KpaxMaJia ¥ IOJIMKOHICHCAITUI
MoHocaxapuoB. [IpoBoguts
KaueCTBEHHYIO PEaKIHIo Ha
KpaxMat

MOBEICHUEM MapTHEpa
ILYYA.

1.®opmupoBaHue
[I03HABaTEJIbHOM LIeIU

e  CHMBOJIEI
XUMHYECKHX
3JIEMEHTOB

e  XuMHYECKHE
(dhopmymsI

e  Tepmuns

e  Anamm3 u
CHHTE3

BOCTITaHHE ¥ (POPMUPOBAHHE
KYJIBTYPBI 310POBBS
8.0Koornueckoe BOCIIUTAHHE

4. A3oTcojaep:kaliue oprannyeckue coeinnenus (5 4)

A3oTcozaepkamye OopraHudecKue
COeIMHEHUSI. AMUHBI.
AwmuHOTpymIIa.

AHUTMH. AMMHOKHCIIOTBI.
bunonspusiii nown. [lentuanas
(amunnas) rpynna. Ilentunnas
(amunHas) cBsi3b. [lenTuapl.
[MonunenTtuast. ['nmunun. benku.
Crpykrypa OSJIKOBOW MOJICKYJIbI
(mepBu4YHAas, BTOpHUYHAS,
TPEeTUYHAS, YeTBEPTHIHAS ).
Jenarypauus u ruaponn3 OenKoB.
IIBeTHBIE peakiy Ha OCITKU.
A3zoTcoaepkaue
reTepOLUKINYECKHE COSIUHEHUSL.
IMupunun. uppon. Ilupumuaus.
ITypun.AzotucteieocHoBanus. Hyk
JICMHOBBIE KUCITOTHL. HyKII€OTHAB.
KommuremenTapHbIe a30THCTHIE
ocHoBaHus. DapMaKoIoruyecKas
XUMHS

26. AMUHBI.

27. AMUHOKHUCITOTHI. benkwu.

28. AzoTrconepikarniue
TETePOIUKINICCKHE COCAMHCHIISL.
HyxirenHOBEBIE KHCIOTHI.

29. Xumus 1 310pOBbE YEIIOBEKA.
30. KonTpoabHas pabdora 2 o
teMaM «Kucrmopoacoaepxaniue
OpPraHUYeCKUE COCTUHCHUN,
«A30TCOmEpIKaIIe OPraHIMIECKIe
COCIMHEHUS.

JlabopaTopHblii onbIT. L[BeTHBIE
peaxyu Ha OeNKH

CocTaBnarthb
peakuui,
XapaKTEepU3yIOUIUX CBOMCTBA
aAMHHOB.

OOBACHATH 3aBUCUMOCTH CBOMCTB
AMHHOKHCIIOT OT CTPOEHUS UX
(YHKIMOHAIBHBIX TPYIIL.
HaspiBaTh aMUHOKHUCIOTHI 110
MEXyHapOJHON HOMEHKJIAType
W COCTaBIATH YPaBHEHUS
peaknuii, XapakTepU3YIOIUX UX
CBOMCTBA.

OOBSICHATD OMOTOTUYECKYIO POJIb
0EJIKOB M MX NPEBpaIICHHH B
opranusme. [IpoBouTh 1{BETHEIE
peaxIuy Ha OeNKH.

OOBACHITH OHOJIOTHYECKYIO POJIb
HYKJICHHOBBIX KHCIIOT.
ITonb30BaTbCst HUHCTPYKLMEN K
JIEKapCTBEHHBIM IIperiapaTamM

ypaBHEHUS

K. VY.

1.Pa3pemenue
KoH(pIMKTa

2.YupaBneHue
MOBEJICHUEM MapTHepa

ILYVYA.

1.®opmupoBanue
MO3HABATEILHOH 1IN

e CHUMBOJBI
XUMHUYECKHX
3JIEMEHTOB

e  XuUMHYECKHE
(hopmyBl
Tepmunst

e AHamu3 u
CHUHTE3

P.VV]I.

1.I'paxxqaHcKoe BOCIIUTAaHHUE
4.DcTeTnuecKoe BOCTIMTAHUE:

5. LleHHOCTH HAy4HOTO
no3Hanus: 6.duznyeckoe
BOCMUTAHKUE U (POPMUPOBAHHE
KYJIBTYPHI 300POBBS
8.9Ko0rnueckoe BOCIUTAHNUE




1.UenenonaraHue n
nAaHUpoBaHMe

5. Xumus mosimmepos (4 1)

ITonumepsl. CteneHs
nosmMepusanu. Monomep.
CTpyKTypHOE 3BEHO.
TepmonnacTuyHble

nonumepsl. CTepeoperysipHble
HOJIUMEPBI.

ITonustunen. Ionunponunex.
[onurerpadropatunen. Tepmopeak
TUBHBIE TOJIUMEPBHIL.
denosopopMalbAEIUAHBIE CMOJIBL.
ITnacrmaccel. @eHOMIACTBI.
AMUHOTUTACTHI.

Ilenomutactel IIpupoaHblil KayuyK.
Pe3una.
O6onuT.CunTeTHUecKHeKayTyKu.C
HMHTETUYecKue BojokHa. KampoH.

31. CuHTeTHUEeCKHE MOIUMEPBIL.
KonpeHcannoHHbIe TONMUMEPHI.
Ilenommnactsl.

32. Ilpakmuueckas paboma
4«PacriozHaBaHHe€ TIACTMACC H
BOJIOKOH».

33. OpraHuueckasi XUMHsl, UYEJIOBEK
UIPUPOAA.

34. VIToroBslil ypok 10 Kypcy XUMHHU

10 xacca.

HemoncTpanuu. O6pasms
TUTaCTMAacc, CHHTETHYECKUX
Kay4yKOB U CHHTETHYECKUX
BOJIOKOH.

JlaGopaTopHblii onbIT. CBONCTBa
KaIrpoHa.

3anuceIBaTh YPaBHEHUS peaKiui
TOJIUMEPH3AIUH. 3aChIBATh
YPaBHEHHUS peaKLuil
MIOJIMKOHIeHCcaun. Pacio3HaBaTh
OpPraHUYECKHE BELIECTBA,
HCHOJb3Ysl KAUECTBCHHBIE
peaxuu

- K.YV,

dopMupOBaHUE YMECHUS
paboTaTh B mapax,
OTBEYATh Ha BOIPOCHI
YUuTEiid, yMECHHUE
HCIOJI30BAaTh
XUMHYCCKHH S3bIK

LYY/,

DopMUpPOBaHUE YMEHUS
HaO0JII01aTh, IejIaTh
BBIBOJIBI IPU
MIPOBEJICHUH OIIBITOB,
yMeHHs paboTaTh ¢
KHHUTO#

P.YY/.1.LlenenonaraHu
€ 1 NJlaHMpoBaHue

1.I'paxkganckoe BOCIHUTAHUE
4.9¢cTeTHYECKOE BOCIIUTAHHE:

5. lleHHOCTH HAYYHOTO
no3Hanus: 6.duznyeckoe
BOCIIUTaHHE U (POPMUPOBAHUEC
KYJIbTYPBI 310pOBbsI
8.9Koornueckoe BOCIIUTaHUE

11 kaace

IoBTOpenue kypca xumum 10 kiaacca (1 u)

1. TeopeTnyeckue ocHOBbI Xumuu (19 u)

1.1. BaxHeiiliue XuMnyecKkne NOHATHS U 3aKOHBI (4 4)

Xumuueckuil 3yeMeHT. ATOMHBIN
HoMmep. Maccosoe
yucyo.Hykmuasl. Pannonykiuasl.

2. Xumuueckuit aneMeHT. Hykmuabl.

W3oTOmEL. 3aKOHBI COXpaHEHUS
Macchl ¥ DHEPTUHU B XMMHHU.

IlepeuncnsaTs BaxkHeHINE
XapaKTEePUCTUKU XUMHUYECKOTO
aneMeHTa.O0bSICHSTh pa3inune

- K. YYI.

1.Pa3pemenue

1.I'paxkganckoe BOCIHUTAHUE




W3oTomBI.3aK0H COXpaHEHHS
MAacchl BEeIeCTB. 3aKOH COXPaHEHHS
U peBparenus sueprun. Jedexr
MAacCCHI.

Ilepuonnueckuii 3aKoH.
OnekTpoHHast KOH(UTypanus.
I'padudeckas 3neKTpOHHAS
dbopmyna. s-, p-, d- 1 f~DIEMCHTHI.
JlanTtanonapl. AKTHHOUIEL.
HckyccTBeHHO TIOTy9ICHHBIC
3JIEMEHTHI. BajleHTHOCTB.
Bonoponnslie coenuHenus

3. [leproauueckuii 3aKoH.
Pacnipenenenue 31€KTpOHOB B
aToMax 3JIEMEHTOB MaJlbIX U
OOJBIINX TIEPHOIOB.

4. TlonoxeHue B NepUOIUIECKON
CHUCTEME BOJI0PO/Ia, IAHTAHOUIOB,
AKTUHOMJIOB U UCKYCCTBEHHO
TIOJTYIE€HHBIX JIEMEHTOB.

5. BajileHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aTOMOB

MEXKAY MOHATHUAMU «XUMHYECKHUHN
AIIEMEHTY, KHYKIIH,

«m3oTom». [TpuMeHsTh 3aK0H
COXpPaHCHHS MacChl BEMIECTB PH
COCTaBIICHUH ypaBHCHUN
XUMHUYCCKUX PEAKITHIA.
OnpenensTe MAaKCUMAIBHO
BO3MOXKHOE YHCJIO 3JIEKTPOHOB Ha
SHEPreTUYCCKOM
ypoBHE.3anuceBaTh TpaguIecKie
3IEKTPOHHBIE POPMYIIE S-, p- U
d-a;memenTOB. XapaKkTepru30BaTh
MTOPSIOK 3aIIOTHEHUS
AIEKTPOHAMH YHEPTECTHUCCKUX
YpOBHEH U MOJYypOBHEN B aTOMax.
OOBSICHATH, B YEM 3aKITIOYAETCS
(uU3NUIECKU CMBICIT TOHSITHS
«BAJIEHTHOCTE» . OOBICHATH, YEM
OTIPEIEIISTIOTCS BaJICHTHBIE
BO3MOKHOCTH aTOMOB Pa3HbBIX
aeMeHTOB. COCTaBIATh
rpaduvecKue 3JICKTPOHHBIC
¢dopmyisl azota, pocdopa,
KHCIIOPOZA U CEPBI, & TAKKE
XapaKTepU30BaTh U3MCHEHUS
paanycoB aTOMOB XHUMHYECKUX
3JIEMEHTOB TI0 TIEPHOAaM U A-
TpyIIIaM ePHOANICCKON
TaOIUIIBI

KOH(IMKTA

2.Yupasnenue
MIOBEJICHUEM MTapTHepa

ILYYA.

1.®opmupoBanue
TI03HABaTENIBHOM 1IENIN

e  CumBOIIBI
XUMHUYECKHX
3JIEMEHTOB

e  XuUMHYECCKHE
(dhopmymsI

e  Tepmunst

e Anamm3 u
CHHTE3

P.VV].

1.Ilenenonaranue u
IUTAHUPOBAHUE.

4.9cTeTHYECKOE BOCITUTAHHE:

5. LleHHOCTH HAy4HOTO
no3Hanus: 6.dusnyeckoe
BOCIIUTaHHE U (POPMUPOBAHUE
KYJIBTYPBI 37I0POBBST
8.DK0ornYecKoe BOCIIUTAHHE

1.2. Ctpoenue BemectBa (3 1)

Honnas cBsse. KoBaneHnTHas
(TonsipHAst U HETIOJSIPHAS) CBS3b.
OnexTpoHHas GopMyIa.
Meraniandeckas cBs3b.
Bomnoponnas cBsi3b. [uOpuam3anus
aTOMHBIX opOuraneii. Kpucramnsr:
aTOMHBIE, MOJICKYJISIPHBIC, HOHHBIE,
METAUTHIECKUE. DIIEMEHTapHASA
sraedika. [lomumopdusm.
[MomamopdubIe MOIUDUKAIHH.

6. OCHOBHBIC BHJBl XHMHYECKOU
cBs13u. MloHHAs ¥ KOBAJIEHTHAS CBA3b.
Merannuueckas cBsi3b. Bogopoanas
CBSI3b.

7. IIpocTpaHCTBEHHOE CTPOCHUE
MOJIEKYI.

8. CTpoeHue KpUucTaIoB.
Kpucrannuueckue pemérku.
ITpuanHBI MHOTOOOpa3us BEIIECTB.
Jemoncrpanuu. Mojenu HOHHBIX,

OOBACHATh MCXaHH3M
00pa3oBaHUsI HOHHOW U
KOBAJICHTHOM CBSI3H U
0COOEHHOCTH (PU3UUECKHUX
CBOMCTB

MOHHBLIX U KOBJIEHTHBIX
COETMHEHUH.

CoCTaBIATh DJEKTPOHHBIC
(hopMyIIBI MOJIEKYJT KOBaJICHTHBIX
coenuHeHui. OOBICHATH

-K.YV]I.

1.Pa3pemenue
KOH(IIKTA

2.YupaBneHue
MIOBEJICHUEM ITapTHepa

LYY/

1.®opmupoBaHue

1.I'paxxganckoe BOCTIMTaHNE
4.3cTeTHYeCKOEe BOCITUTAHHE:

5. lleHHOCTH HAy4HOTO
no3HaHusA: 6.duznyeckoe
BOCIUTaHHE U (POPMUPOBAHUE
KYJBTYPBI 3710POBbS
8.OK0JI0rn4ecKoe BOCIIUTAHUE




Annorponus. zomepus.
T"omonorusa. XuMudeckuii CHHTE3

ATOMHBIX, MOJICKYJISIPDHBIX H
METANTMYECKAX KPACTATUTHUECKUX
peimérok. Moaenu MoJieKyn
HM30MEPOB U TOMOJIOTOB

MEXaHU3M 00pa3oBaHus
BOJIOPOJIHOM U METAIIIMYECKON
CBSI3€H U 3aBUCUMOCTH CBOMCTB
BEIIECTBA OT BUJa XUMUYECKON
cBs13U.O0BACHATD
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJIOPTaHUYECKUX U
HEOpPTraHWYECKUX COSAMHEHHIN C
IIOMOUIbIOIIPEICTABICHUN O
rHOpHUIM3ay opOuTaIIe.
OOBACHATH 3aBUCHMOCTh CBOMCTB
BEIECTBa OT THIA
erokprcraumieckonpeméTkn. 00

MMO3HABATEJILHON 1SN

P.VVI.

CHUMBOJIBI
XUMHYECKHX
3JIEMEHTOB
XuMHYeCcKHe
(dhopmymsl
Tepmunst
Anamms u
CUHTE3

1.Ilenenonaranvie u

BSACHSATH MPUYMHBI MHOTOO0pa3us | TUITAHUPOBAHUE.
BEILIECTB
1.3. Xumuueckue peakuuu (3 4)
OKHUCIUTENBHO- 9. Kimaccupukanus XuMAIECKUX IlepeuncnsaTe npu3HaKu, IO - K.YV 1.I'paxxganckoe BOCIIUTaHHUE

BOCCTAHOBUTENIFHBIE PEAKIIHU.
Peaxumu pasnokeHus1, COeANHEHUS,
3aMelleHns, OOMeHa.
DK30TepMUYECKHUE U
SHAOTEPMHUUECKHE PEAKLUU.
OO6paTtumMble 1 HeoOpaTHUMBIE
peakuuu. TermoBoii adpdext
peaknuu. 3akoH ['ecca.
TepMoxuMHUYECKHE YpaBHEHHUS.
Temnora obpa3oBanus. Temmora
cropasus1.CKOPOCTh XUMUYIECKON
peaxkyu. AKTUBUPOBAaHHBII
KOMILIIEKC. 3aKOH AECHCTBYIOLIUX
Macc. Kunerndeckoe ypaBHeHHe
peakuuu.Karanuzatop. MHrnéurop.
T'omoreHHbIl ¥ reTeporeHHbIN
kartanu3. Katanurndeckue
peakuy. XuMHYECKOe
paBHoBecue. [Ipunnun JlellaTense

peakiuii.

10. CKOpOCTh XUMHYECKHIX PEaKITHA.

Karanus.

11. XuMudeckoe paBHOBECHE U
YCIIOBHS €r0 CMEIIEHUS.
JemoncTpanuu. PaznuyHbie TUIIBI
XUMHUYCCKUX PCAKIIHA, BUICOOIBITHI
110 OPTaHUYECKOW XUMHUU.
JlaGopaTopHblii onbIT. 3yueHne
BIIMSTHASL PA3NINYHBIX (PAKTOPOB HA
CKOPOCTh XUMHUYECKUX PEaKIIit

KOTOPBIM KJIaCCHBHUIMPYIOT
XAMHAYECKHUE PEAKIIUH.
OOBACHATH CYITHOCTD
XUMUYECKON
peaxiwn.COCTaBIATh ypaBHCHUS
XUMHUYECKHUX peakluii,
OTHOCSIIIHXCSI
konpeaenéHHoMy THITY. OOBSICHAT
b BIIMSIHUE KOHIICHTPALIUiI
peareHTOB Ha CKOPOCTh
TOMOTEHHBIX M TETePOT€HHBIX
peakiwit. OOBACHITH BIUSHUE
pa3IH4YHBIX (PAaKTOPOB Ha
CKOPOCTb XUMUYECKOH PEaKIUH,
a TaKk)Ke 3HAYCHHUE TIPUMCHCHUS
KaTaln3aTopoB U HHTHOUTOPOB
Ha npakThKe. OOBACHITH
BIIMSTHAC M3MCHEHUS
KOHIICHTPAILIMH OJHOTO W3
pearupyrommx BeecTs,
TEeMIIepaTyphl U TaBICHUS Ha
CMCIICHUE XUMHUYECKOTO
paBHOBECHS

1.Pa3pemenue
KOH(IIUKTA

2.YupaBneHue
MIOBEJICHUEM ITapTHepa

LYY/

1.®opmupoBanue
MO3HABATEILHOM 11EJIU

P.YYA.

CHUMBOJIBI
XUMHYECKHX
3JIEMEHTOB
XuMHYECKHE
(bopmyITsl
TepmuHb
Anamms u
CHHTE3

1.Ilenenonaranue u
IUTAHUPOBAHHME.

4.3cTeTHYECKOE BOCITUTAHHE:

5. lleHHOCTH HAay4HOTO
no3Hanus: 6.duznyeckoe
BOCIUTaHHE U (POPMUPOBAHUE
KYJIbTYPBI 310POBbS
8.DK050rHYecKoe BOCITUTAHHE




1.4. PactBopsI (5 4)

HucnepcHble cuctemMbl. PacTBOpEI.
I'pybomucniepcHble CHCTEMBI
(cycrieH3un W 3MyJIbCHH).
Komnmonaaeie pacTBOpHI (3071H).
Ansposonn. MosstpHast
KOHLIEHTpALHsl. DJIEKTPOIUTEI.
ONEeKTpOIUTHYECKAs JUCCOLHAIIHSL.
CreneHb qUCCOLMAIIH.
Koncranra guccomuanum.
Bonoponnslii nokaszarens.Peakiumn
MOHHOTO oOMeHa. ['mapomnm3
opranndeckux BeniecTs. [ maponns
coneit

12. [TucriepcHBIE CHCTEMEI.

13. Cioco0sl  BEIpaskeHUS
KOHIIEHTPALH PACTBOPOB.

14. Ilpakmuueckas paboma 1
«[IpuroroBnenne pacTBOpOB ¢
3aJJaHHOM MOJIIpHOM
KOHIICHTpAaLHein».

15. DnexTponutTuyeckas
nuccouuranus. Bonopoausli
MoKa3aTelb. Peakiuyn HOHHOTO
obMeHa.

16. I'maponu3 opraHu4ecKux u
HEOPraHUYECKUX COCAMHEHHH.
JlabopaTopHble ONBITHI.
OmnpeneneHne peakiuu cpebl

YHUBEPCAJIbHBIM MHAUKATOPOM.

T'mpponus coneit

XapakTepHu30BaTh CBOICTBA
Pa3INYHBIX BUIOB AUCIEPCHBIX
CHCTEM, YKa3bIBATh IPUYHHBI
KOaryJsiiuy KOJUIOUIOB
3Ha4YeHUe 3TOro sBJIeHus. PemaTs
3a/1aud Ha MPUTOTOBJIEHUE
pacTBopa ornpeAeaEHHON
MOJIIPHOU

KOHILICHTPAIMH.] OTOBUTH PacTBOp
3a/1aHHOM MOJISIPHOM
KOHIEHTpaH. OOBSICHSITS,
II0YEMY PAaCTBOPHI BEIIECTB C
HOHHOW U KOBAJIEHTHOM
MOJIIPHOM CBSA3BIO MIPOBOJAT
3NeKTpUUYEeCKUi Tok. OnpeaensaTh
pH cpenel ¢ nomouibro
YHHUBEPCAILHOTO MHIUKATOpA.
OOBACHATD C MO3UIHIA TEOPHU
JNEKTPOIUTUIECKON
JIMCCOLMAINH CYIIHOCTb
XUMUYECKUX peaKIuii,
MIPOTEKAIOIUX B BOJHOU Cpeie.
CocCTaByATh TOJHBIE U
COKpalI€éHHbIE HOHHBIE
YpaBHEHUSI peakLuid,
XapaKTePU3yIOUINX OCHOBHBIE
CBOICTBa BayKHEHIINX KJIACCOB
HEOPraHUYECKUX COCAMHEHHH.
OmnpenemnsTs peakiuio Cpeabl
pacTBopa ColH B BOJE.
CocTaBiaTh ypaBHEHUS PEAKITUI
THJIPOJIN3a OPTaHUUECKUX U
HEOPraHUYECKHUX BEIIECTB

- K. YYI.

1.Pa3pemenue
KOH(IINKTA

2.Vupasienue
MTOBEICHUEM TIapTHEpa

LYV,

1.®opmupoBanue
TI03HABATEJILHOM LIeJN

e  CuMBOJIBI
XUMHUYECKHX
3JIEMEHTOB

e  XuUMHYECCKHE
(bopmyJIbl

e  Tepmunst

e  Anamu3 u
CHHTE3

P.VVII.

1.Ilenenonaranue u
IUTAHUPOBAHUE.

1.I'paxxmarckoe BOCITaHUE
4.9¢cTeTHYECKOE BOCIIUTAHHE:

5. llenHocTH HAYy4YHOTO
no3HaHus: 6.du3znYecKoe
BOCIIUTaHKE U (POPMUPOBAHHE
KYJIBTYPBI 30POBbS
8.0OKonornyeckoe BOCIIUTAaHHUE

1.5. DjekTpoXuMHYecKHe PeaKIuu

(4 1)

l"anbBaHMYECKUM 3TIEMEHT.
Onextpoasl. Anon. Karon.
AxkxymynsTop. TormnmmBHBIN

17. XuMudeckue HCTOYHHUKH
ToKa.Psij craHnapTHBIX
3JIEKTPOAHBIX IOTEHLIUAJIOB.

OOBSICHATD NPUHLIUIT PAOOTHI
rajgbBaHMUYECKOIO AJIEMEHTA.
OOBACHATD, KaK YCTPOCH

- K. YVI.

1.Pa3pemenue

1.I'paxxqaHckoe BOCIIUTaHHUE
4.9cTeTHueckoe BOCIIUTaHUE!




AJIEMEHT. DJIEeKTpoXumus. Psij
CTaHAAPTHBIX 3JEKTPOTHBIX
noteHnuanoB. CTaHgapTHbIE
ycnoBust. CTaHIapTHBIN
BOAOPOJHBIN anekTpoa. Kopposus
METaJUI0B. XUMHUECKas U
3NEeKTPOXUMHUYECcKas

KOPPO3UsL. DJIEKTPOIH3

18. Koppo3us MmetayioB u eé
TIPeAyTpexRICHHE.

19. DnexTponus.

20. KonTpoJabHas padora 1 o
Teme «TeopeTniyeckue OCHOBBI
XUMUH»

CTaHJApPTHBIN BOJLOPOAHBIN
anekTpoy. Ilonb3oBarses paaom
CTaH/APTHBIX 3JIEKTPOAHBIX
noTreHnuanoB. OTanuarhb
XMMHYECKYIO KOPPO3HUIO OT
ANEKTPOXUMUIECKOIl. OOBACHITH
TIPUHIUIIBI 3aIUTHI
METAJUIMYECKUX U3JIENUH OT
KOPpO3UH.

OOBACHATD, KaKHe TPOIECCHI
MIPOUCXOAT Ha KaTOZE 1 aHOZE
IIPH JIEKTPOJIN3E PACILUIABOB U
pactBopoB coneil. CocTaBIsATh
CyMMapHbIe YpaBHEHUS peaKIiii
3NIEKTPOIM3a

KOH(IMKTA

2.Yupasnenue
MIOBEJICHUEM MTapTHepa

ILYYA.

1.®opmupoBanue
TI03HABaTENIBHOM 1IENIN

e  CumBOIIBI
XUMHUYECKHX
3JIEMEHTOB

e  XuUMHYECCKHE
(dhopmymsI

e  Tepmunst

e Anamm3 u
CHHTE3

P.VV].

1.Ilenenonaranue u

5. lleHHOCTH HAY4YHOTO
no3Hanus: 6.duznyeckoe
BOCIIUTaHHE U (POPMUPOBAHUEC
KYJIBTYPBI 310pOBbsI
8.9Kkoornueckoe BOCIIUTAHUE

IUTAHUPOBAHUE.
2. Heoprannueckast xumus (11 4)
2.1. MeTtanasl (6 1)
JIérkue u TsxKENbIE METAIIIbL. 21. O6mas xapaKTepucTHKa H XapakTepHu30BaTh 001ITHe - K.YV 1.I'paxxpanckoe BOCIIUTaHHUE

JlerkoruiaBKue U TYrOIUIaBKHE
METaJLIBL.

Menp. Lunk. Turtan. Xpowm.
XKenezo. Hukens. Ilnatuna.
Cmnassl. Jlernpyromue
no6aBku. UEpHBIE U IIBETHBIC
Metasuiel. YyryH. CTans.
JlerupoBannsie cranu

CIMOCOOBI MOJTYYSHHST METAJLIOB.
22. O030p METaLTHIECKUX
aneMeHToB A- u B-rpym.

23. Meab. Huuk. Tutran. Xpom.
JKeneso, HuKeNb, TIIATHHA.

24. CrtaBel METaJUIOB.

25. OKCUIBI ¥ TUJIPOKCH/TBI
METAaJUIOB.

26. l[Ipakxmuueckas paboma 2
«PemeHne 3KcIIepUMEHTaTBHBIX
3amad o Teme «MeTautb».
JemoncTpanmn. O6pa3ubl METaIoB
¥ ¥IX COCIMHCHHI, CIIJIABOB.
B3aumonelicTBUE METAIIIOB €

CBOICTBa METAJUIOB U Pa3bACHATh
1X Ha OCHOBE NPEJCTaBICHUH O
CTPOCHMH aTOMOB METAJUIOB,
METaJUIMYECKOH CBA3U U
METaNTNYeCKOU
KPUCTAJUIMYECKON

pewérke. MnrocTpupoBars
MIPUMEPAMH CIIOCOOBI MOy IEHHS
METaJIOB. XapaKTepU30BaTh
XMMHYECKHE CBOMCTBA METAIJIOB
IA—IIA rpynn u amoMuHus,
COCTaBJISATh COOTBETCTBYIOIINE
ypaBHeHHS peaknuil. OOBICHATH
0COOCHHOCTH CTPOCHHUS aTOMOB

1.Pa3pemenue
KOH(IIUKTA

2.YupasneHue
MIOBEJICHUEM ITapTHepa

LYY/

1.®opmupoBanue
MO3HAaBATEILHOM IIEJIU

e  CHUMBOIIBI
XUMHUYECKUX
3JIEMEHTOB

4.3cTeTHYECKOE BOCITUTAHHE:

5. lleHHOCTH HAay4HOTO
no3Hanus: 6.duznyeckoe
BOCIUTaHHE U (POPMUPOBAHUE
KYJIbTYPBI 310POBbS
8.DK050rHYecKoe BOCITUTAHHE




KHUCJIOPOJIOM, KUCIIOTAMH, BOJIOM.
JokazarenbcTBO aM(pOTEpPHOCTH
ATIOMUHUS U €T0 THIPOKCH/IA.
BzaunmonelicTBue Meu | kesesa ¢
KHCJIOPOAOM; B3aNMOACHCTBIE MEIN
U JKeJie3a ¢ KUCIIOTaMu (cepHasi,
consiHas). [TomyueHne THIPOKCHIOB
meau (1) u xpoma(lll), oxcuaa
Meau. BiammojeiicTBre OKCHIOB U
THIIPOKCHIOB METAJIOB C
KucioTamu. Jloka3aTeabCTBO
aM(pOTEPHOCTH COCTUHCHHUI
xpoma(1I).

XUMHMUYECKUX 3JIeMeHTOB b-rpynn
nepuoguueckoi cucremsl J. 1.
MenneneeBa.CocTaBisTh
ypaBHCHHS PEaKInH,
XapaKTepU3YIOIIUX CBOUCTBA
MU, [IMHKA, THTAHa, XPOMa,
skenesa. [IpeackasbiBaTh
CBOICTBA CIIJIaBa, 3Has €ro
coctaB. OOBSICHATD, KaK
HM3MEHSIOTCSI CBOMCTBA OKCHJIOB U
THIPOKCHIOB METAJIOB IO
mepruosiaM u A-rpyIimnamM
MIEPUOTNICCKOMN TaOIHIIEL.
OOBACHATH, KaK U3MEHSIIOTCS
CBOICTBa OKCUIOB U
FI/IleOKCI/IlIOB XUMHUYCCKOI'O
3JIEMEHTA C TIOBBIIIIEHHEM
CTEIICHU OKHCIICHUS €TO
aToma.3anuchiBaTh B
MOJICKYJIIPHOM U MIOHHOM BHJIC
YpaBHCHHS XHMHUYECKHAX PEaKIIHH,
XapaKTEPU3YIOIIUX KACIOTHO-
OCHOBHbBIE CBOMCTBA OKCHJIOB U
THIPOKCHIOB METAJIIOB, a
TaKKe SKCICPUMEHTAIBHO
JTOKa3bIBaTh HAJTUYHME dTUX
cBOMCTB. Pacrio3HaBaTh KaTHOHBI
COJIEH C TTOMOIIIBIO
KaueCTBEHHBIX PEaKIINA

e  XuMHUECKHE
(dhopmymBI
e Tepmuns
e Axamuz u
CHHTE3
P.YYA.

1.Ilenenonaranue u
[UIAHUPOBAHUE.

2.1. Hemeraganl (5 1)

Hemeramnel. IIpocteie BemecTBa —
HEMETAaIIBL.

Yranepon. Kpemunii. A30T.
®Dochop. Kucnopon. Cepa. Drop.
Xnop. Cepras kucinora. A30THast
KUCIIOTA.

Bonoponnslie coenuHenus
HEMETaJJIOB

27. O630p HemeTayioB. CBOWCTBA U
TPUMEHEHHUE BaXKHEHIITNX
HEMETAJLJIOB.

28. ObmIast xapaKTeprCTHKa OKCHIOB
HEMETAILJIOB U
KHCJIOPOACOACPIKAIIUX KHCITOT.
OxkucnuTeNbHbIE CBOMCTBA CEPHOM U
a30THOU KucaoT. Bonopoausie
COCIMHEHUST HEMETAJLIOB.

29. I'eneTnyeckas CBsI3b

XapaxTepH3oBarh 001IHe
CBOMCTBA HEMETAIJIOB B
paS’bﬂCHﬂTI) HMX HAa OCHOBC
MIPECTAaBICHAN O CTPOCHUH
aroma. Ha3pIBaTh 00nacTu
MPUMEHCHUS BKHEHIIINX
HEMETAJIOB. XapaKTePU30BaTh
CBOMCTBA BBICIIMX OKCHJIOB
HEMETAJLJIOB U
KHCIIOPOJICOACPIKAIIUX KUCIIOT,

- K.YV,

DopMUpOBaHUE YMEHUS
paboTtats B mapax,
OTBeYaTh Ha BOIIPOCHI
YUHTENS, YMEHUE
HCIIOJIH30BaTh
XUMHUYECKUH A3BIK

1.I'pak1aHCKOE BOCIIUTAHUE

3 . JIlyXOBHOE 1 HPAaBCTBEHHOE
BOCIIUTAHHE JETel Ha OCHOBE
POCCHIICKHX COIMATBHBIX
LIEHHOCTEN 4.DCcTETUYECKOE
BOCIIHUTAHHE:

5. LleHHOCTH HAy4HOTO
no3Hanus: 6.duznyeckoe
BOCMUTAHKUE U (POPMUPOBAHUE
KYJbTYPBI 3I0POBBSI




HEOPraHMYECKUX M OPraHUIECKUX
BEIIIECTB.

30. Ilpakmuueckas paboma 3
«Pemenne 3kcriepUMEHTAIbHBIX
3amad4 1o Teme «Hemerambmy.

31. KonTpoabHas padora 2 o
Teme «Heopranudeckas XUMUs».
JemoncTpanuu. O6pasist
HeMmeTaoB. Mozaenu
KPHCTAJUIMYECKUX PEHIETOK aMasa
u rpadura. [lonydyeHne aMmuaxa u
XJIOPOBOAOPOJA, PACTBOPEHHE HX B
BOJI€, JOKA3aTENbCTBO KHCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEILIECTB.
Coxuranue yris u cepsl B
KHCJIOPOZIE,  OMpe/eNeHHe
XHUMHUYECKHX CBOIMCTB IIPOAYKTOB
cropanusi. BzaumoielicTBue ¢ MebI0
KOHLEHTPUPOBAHHOMN CEPHOM
KHCJIOTBI, KOHIIEHTPUPOBAHHOU U
pa30aBieHHOI a30THOM KUCIIOTHI

COCTAaBJIATH YPAaBHEHUS
COOTBETCTBYIOIINX PEaKIIi 1
OOBSICHATH UX B CBETE
MIpeICTaBICHAN 00
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJBHBIX PEAKIUAX U
SJIEKTPOIUTUYECKON
mucconyanuu. CocTaBsaTh
YPaBHEHHUS peakuuil,
XapaKTePU3YIOIINX
OKHUCJIUTENbHBIE CBOMCTBA CEPHON
U a30THOM KHCJIOT.
XapakTepHu30BaTh U3MCHCHHE
CBOMCTB JIETYYUX BOJAOPOIHBIX
COEJIMHEHUI HEMETAJIOB 1O
nepuoay u A- rpynnam
MEePUOIUYECKON CUCTEMBI.
Jloka3sIBaTh B3aMIMOCBSI3b
HEOPTaHMYECKUX U OPTaHHMYECKIX
coenuHeHuil. CocTaBisITh
YpaBHCHHS XHMHUYECKHAX PEaKIIHH,
OTpaXKaIOIIKUX B3aUMOCBSI3b
HEOPraHMYeCKUX U OPraHuYeCKUX
BCIIIECTB, OOBSACHATh X Ha
OCHOBE TEOPHUH
3IEKTPOIIUTUIECKON
JVICCOIIMAITNH U TIPEACTaBICHUI
00 OKHCIIHTENBEHO-
BOCCTAHOBHTEIEHBIX MPOIECCaX.
IIpakTudecku pacro3HaBaTh
BEILECTBA C MOMOIIBIO
Ka4Y€CTBCHHBIX peaKHI/Iﬁ Ha
AHHWOHBI

ILYVYA.

dopMupoBaHUE YMECHUS
HaOJII01aTh, 1€J1aTh
BEIBOJIBI TIPU
HpOBe)IeHI/II/I OIIBITOB,
yMeHHUs paboTath C
KHHUTOH

P.YY/.1.LlenenonaraHu
€ W N1aHnpoBaHue

8.DKoJtorn4eckoe BOCIIUTAaHUE

3. Xumus u ku3Hb (3 1)

XUMAYecKasi TPOMBIIUICHHOCTb.
Xumuueckasi TexHonorus. Yépuas
MeTautyprus. JloMeHHas rnedb.
Arnomepanus.Kucnoponssrit
KOHBepTep. bezoTxonHoe

32. Xumus B IPOMBIIUIEHHOCTH.
[TpuHONTBI XUMUYECKOTO
MIPOU3BOJICTBA. XUMHKO-
TEXHOJIOTHYECKUE MPUHIIUIIBI
MPOMBIIIIJICHHOTO MOTYYEeHUS

OOBSICHATD Hay4HBIC TTPUHIIAIIBI
MIPOM3BOJICTBA Ha IPUMEpPE
MIPOU3BOJICTBA CEPHOU KUCIIOTHI.
[epeuncasiTe TPUHIUITBI
XUMHUYECKOTO

- K.YV

@DopMHUPOBaHUE YMEHHSI
paborarb B mapax,
OTBEYaTh Ha BOIPOCHI

1.I'paxkgaHckoe BOCIUTAHUE

3 . lyXOBHOE 1 HPAaBCTBEHHOE
BOCITUTAHHE JICTCH Ha OCHOBE
POCCUIMCKHX COLIMATIBHBIX
LEHHOCTEH 4.DCcTeTHYECKOE




IMPOU3BOJACTBO.

OKOJIOTHYECKUITMOHNTOPHHT.

IIpenensHO OoMycCTUMBIE

MeTaioB. [Ipon3BoncTBO UyryHa u
CTaJTH.
33. Xummus B ObITY. XUMHUYECKas

NPOU3BOJICTBA, UCIIOJIb3yEeMbIE
TIPH TIOJTyYeHUH YyTyHa.
CocTaBisITh ypaBHEHHUS

YUuTeiid, yMECHHUE
HCII0JIB30BAaTh
XUMHYCCKHUU SI3bIK

BOCIIMTaHHE:
5. lleHHOCTH HAYy4YHOTO

no3Hanus: 6.duznyeckoe

KOHIICHTPAIN TIPOMBIIINICHHOCTh U OKPY>KaIOIIast XMMHUYECKHUX PEaKIii, BOCTIHTAHHME i HOPMHPOBAHHE
cpena. MIPOTEKAIOIIHX TIPH HOIy4YCHUH ILYYA. KyJTHTY bl 370DOBbA
34. VTOroBeIi YPOK MO KypCy YyryHa U CTaJIU.
xuvmn 11 xmacea. Cobmoniats mpasmia Ge3onacHoit ®opMmupoBaHHe yMEHUS | §.DKOJOTHYECKOe BOCITUTAHNE
JemoncTpanuu. O6pasipl cpejicTB | paboThl CO CPEACTBAMHU GBITOBOM HaboaaTh, JeNaTh
OBITOBOW XMMUH, HHCTPYKLIMH 10 UX | XMMHH. BBIBO/IbI IIpH
TIPUMEHEHHIO OOBACHATD IPUIHHBI MPOBEACHNH OIBITOB,
XMMHYECKOTO 3aTrpPsI3HEHUS yMmeHus paboTars ¢
BO3/yXa, BOJOEMOB U II0YB KHUI'OH
P.YY/.1.lenenonaraHu
€ U NNaHnpoBaHue
COT'JIACOBAHO COI'JTACOBAHO

ITporoxoa Ne 1 3acenanus MO
€CTECTBEHHO Hay4yHOI0 LIMKJIa OT « » aBrycra 2021 roga

pyxosoaurens MO:

3y6amenko T.W.

3amecTutens qupekTopa no YBP

JIutBunoBa I.B.

«30 » aBrycra 2021 rona
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