INocynapctBenHOE Or0KETHOE MTPOGECCHOHATBHOE 00Pa30BaATEIBHOE YUPESKICHUE
CepioBcKoi obsactu
«Tamuukuit necorexundecknii koyiemk nM. H. M. Ky3nenosa»

PABOYAS ITIPOTPAMMA YUEBHOW JUCHUILIMHBI

O/I11. 03 Xumusn

JOKYMEHT MNMoAdrimcAH
QNEKTPOHHOW NOANNCBLIO

CepTudmkat: 0265B59E0009AD048D412C6E56492981C3
Bnapeneu: Nawok Cepreit ViBaHoBWY
LevicteuteneH: ¢ 13.04.2021 go 13.07.2022

2018 r.



[IporpaMma yueOGHOM NUCHUIUIMHBI «XUMUS» s HNpodeccCUr CpPeAHEro MNpo¢ecCHOHATbHOIO
oOpazoBanus «lloBap, koHaUTEP»

[Iporpamma pa3zpaboTana Ha OCHOBE MPUMEPHON MPOTPAMMBbI YICOHOU TUCITUTIIIUHBI « X AMHUSI
s TpodecCHOHaNbHBIX ~ 00pa3oBaTeIbHBIX  OpraHu3anuil.  PexomenmoBano — DenepabHBIM
roCyJapPCTBEHHBIM aBTOHOMHBIM yupeskaernneM «DemepabHBIN HHCTUTYT passuTus odopasopauus» (DAY
«®HNPO») B KavecTBe IPOTPAMMEI [JIf PEAJIU3AIMNA OCHOBHOM ITPOQeCcCHOHAIBHON 00pa3oBaTEIBHOMN
nporpammbl CIIO Ha 6ase ocHOBHOrO 00IIero 00pa3oBaHus C IOJIyYEHHEeM CPeIHEero o0Iero oopa3oBaHmsI
(ITpororosiNe3 or 21 mrosist 2015 1.)

ABtop: IBanoBa Banentnna BrnagumupoBHa



COJAEP/)KAHUE

OBUIASI XAPAKTEPUCTUKA PABOYEI ITPOTPAMMEI
YYEBHOI JUCLUTIJIMHBI
CTPYKTYPA U COJEPKAHUE YUEBHOI JUCLUATIIMHBI

YCJOBUS PEAJIN3AIIMAYYESHOM JTUCHUTIJIMHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUIINHBI

28

29



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YUEBHOM TUCIUTLIVHBI
«Xumusn»
1.1. MecTo TMCUMILUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/ibHOI NPOrpaMMbl:

VYyeOnass gucrurimHa XUMUS SIBISIETCS 0053aTEIBbHOM YacThi0 0O0Ie00pa30BaTEIbHOTO UK
OCHOBHOM 00Opa3zoBarenbHOM nmporpamMmMbl B cooTBeTcTBUU ¢ PI'OC 1o nmpodeccun «IloBap, KoHIUTEPY.

VYuyeOHas nucuuiuiMHa «XuUMHs» obecrieunBaeT (popMuUpoBaHUE MPO(PECCHOHANBHBIX M OOLIUX
KommeTeHIui 1o Bcem Buaam aestenbHoctd PI'OC mo  mpodeccun«lloBap, xonmurep». Ocoboe
3HaYeHHUE AUCUUIUIMHA uMeeT npu popmupoBanuu u passutun OK u I1K:

OK 01. Bsi6upats cioco6s! penieHus 3a1a4 npodecCHOHAIbHON AesTeIbHOCTH MPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. OcymecTBiaTh MOUCK, aHAIW3 M HMHTEPHpPETALUI0 HHPOpPMAIMK, HEOOXOAUMOH Jyis
BBINIOJIHEHUS 3a71a4 PO(HEeCCUOHATILHOM JeSITENIbHOCTH;

OK 03. ITmaanpoBath U pean30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBFHOE U IMYHOCTHOE Pa3BUTHE;

OK 04. PaGoraTh B KOJJIEKTHBE M KOMaHze, 3(PPEKTUBHO B3aMMOJICHCTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KJIINEHTaMU;

OK 05. OcymiecTBiiTh YCTHYI0 U NUCBMEHHYI0 KOMMYHMKAIIMIO Ha TOCYIApCTBEHHOM Sf3BIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTEHN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBasTh TIpaKIaHCKO-NATPUOTHYECKYIO IO3MIIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJUIIMOHHBIX OOIIEUEI0BEYECKUX LIEHHOCTEH;

OK 07. CopneilicTBOBaTh COXpaHEHHUIO OKpY)KaloIllleld cpelpl, pecypcocoepexennto, 3¢(HEeKTHBHO
JENCTBOBATh B UPE3BBIUYANHBIX CUTYaIUAX.

OK 09. Ucnonp3zoBaTh HHGOPMALIMOHHBIE TEXHOJIOTUHU B MPOPECCUOHATIBLHON JeSITEIbHOCTH;

OK 10. ITonb3oBatbes mpodeccnoHallbHOM TOKyMEHTalMed Ha rocy1lapcCTBEHHOM U MHOCTPaHHOM
S3bIKAX;

OK 11.  Hcnonb3oBaTh  3HAaHMA 1O  (UHAHCOBOM  IpPaMOTHOCTH,  ILJIAaHUPOBAThH
MPEANPUHNMATENBCKYIO ACITEIHHOCTH B TpodeccrnoHaibHOM cdepe;

B/l 1.IlpuroToBiieHue M NMOArOTOBKAa K peanu3anuu noaypabpukaToB Ais OO, KyJIHMHAPHBIX
U3JIeUH pa3HOOOPAa3HOIO aCCOPTUMEHTA;

[IK 1.1.TlogroraBnmuBaTth pabouee MeCTO, OOOpYyIOBAaHHE, CHIPhE, HCXOJIHBIE MaTEpUaIbl s
00pabOTKHU CBIPhS, IPUTOTOBIECHUS 10JIyPaOpPHUKAaTOB B COOTBETCTBUM C MHCTPYKIUSIMU U PErJIaMEeHTaMU;

IIK 1.2. OcymuectBasTh 00pabOTKy, MOATOTOBKY OBOLIEH, IpuOOB, pbIObI, HEPHIOHOTO BOJHOTO
CBIpBS, MsiCa, IOMAIIHE!N NTULIbI, TUYH, KPOJIUKA;

I[IK 1.3.IlpoBoauTh TPUTOTOBICHHWE W TOATOTOBKY K pealu3anud 1moiypadpukaToB
pa3zHoo0pa3HOro aCCOPTUMEHTA /s OJI0]], KYJTMHAPHBIX U3JIEIUNA U3 PhIObI U HEPHIOHOTO BOJHOTO CHIPbS;

I[IK 1.4.IlpoBoauTh TPUTOTOBICHHWE M TOATOTOBKY K pealu3anud 1moiypadbpukaToB
pa3zHoo0pa3HOro acCOpTUMEHTa Juis OJIoA, KyJIMHApHBIX M3AEIUN U3 Msca, JOMAallHEH NTHULbI, AUYH,
KpOJIHKA;

B/l 2.IlpuroroBnenue, odpopMieHNE U NOJATOTOBKA K pealu3alydyd Tropsyux Oirof, KyJIUHApHBIX
U3JIENHH, 3aKyCOK Pa3HOOOPa3HOr0 aCCOPTUMEHTA;

[IK 2.1.TIlogroraBnmuBaTth pabouee MecCTO, OO0OpYyIOBAaHHE, CHIPhE, HCXOJHBIC MaTEpUaIbl s
[IPUTOTOBJICHUSI TOPSUYMX OJIIOJ, KYJIMHApPHBIX HU3JENHH, 3aKyCOK Ppa3HOOOpPAa3HOTrO acCOPTUMEHTa B
COOTBETCTBUU C MHCTPYKLHUSMHU U PETIaMEHTAMU;

[IK 2.2.0cymiecTBiaTh HPUTOTOBJICHUE, HENPOJOJDKUTEIbHOE XpaHeHue OyJbOHOB, OTBAPOB
pa3zHoo0pa3HOro acCOPTUMEHTA;

[IK 2.3.0cymiecTBasTh TPUTOTOBJICHUE, TBOPYECKOE O(OPMIICHHE W TMOJTOTOBKY K peau3aliuu
CYIIOB Pa3HOOOPA3HOI0 aCCOPTHUMEHTA;

[IK 2.5.0cymiecTBasTh MPUTOTOBJICHUE, TBOPYECKOE O(OPMIICHHE M TOJTOTOBKY K peaau3aiiu
ropsuux OJIt0J ¥ TapHUPOB U3 OBOIIEH, rpuOOB, KpyIl, 0000BBIX, MAKAPOHHBIX U3JIEIUNA pa3HOOOPA3HOTO
aCCOPTHUMEHTA;

[IK 2.6.0cymiecTBasTh TPUTOTOBJICHUE, TBOPYECKOE O(OPMIICHHE W TMOJTOTOBKY K peau3aliuu
ropsuux OJ0J, KyJIUHApHBIX W3JEIHM, 3aKyCOK W3 SIMI, TBOPOra, CbIpa, MYKH pazHOOOpa3zHOro
aCCOPTHUMEHTA;

[IK 2.7.0cymiecTBasTh TPUTOTOBJICHUE, TBOPYECKOE O(OPMIICHHE W TOJTOTOBKY K peau3aliuu
ropsuux OJI0J, KYJIMHAPHBIX U3JENHM, 3aKyCOK U3 PbIObI, HEPHIOHOIO BOJHOTO CBIPbSI pa3HOOOPA3HOTO
aCCOPTHUMEHTA;



[IK 2.8.0cymiecTBasTh TPUTOTOBJICHUE, TBOPYECKOE O(OPMIICHHE W TOJTOTOBKY K peau3aliuu
ropsuux OJI0J, KYyJIWHApHBIX M3AENIUN, 3aKyCOK U3 Msca, NOMAalIHEH NTULIbI, JWYM M KpOJIMKa
pa3zHoo0pa3HOro aCCOPTUMEHTA;

B/l 3.IlpuroroBnenue, oopmieHUE U MOATOTOBKA K PEATU3aLUU XOJOAHBIX OO/, KyJIMHAPHBIX
U3JIENHH, 3aKyCOK Pa3HOOOpPa3HOI0 aCCOPTUMEHTA;

I[IK 3.1.IlogroraBnmuBaTth pabouee MeCTO, OOOpYyIOBAaHHE, CHIPhE, HCXOJIHBIE MaTEpUaIbl s
MIPUTOTOBJIEHUS! XOJIOJHBIX OO, KYyJIMHApHBIX W3JEIHH, 3aKyCOK B COOTBETCTBMU C MHCTPYKIHUSMU U
periameHTamu;

[IK 3.2.0cymiecTBiiaTh NPUTOTOBJICHHUE, HEMPOJOIKUTEIHPHOEC XPAaHEHHE XOJOJHBIX COYCOB,
3arpaBoK Pa3HOOOPA3HOIO aCCOPTUMEHTA,

IIK 3.3.0cymiecTBisTh NPUTOTOBJIEHUE, TBOpUECKOE O(OpPMIIEHHE M MOATOTOBKY K peau3aluu
caJlaTOB pa3HOOOPa3HOTO aCCOPTUMEHTA;

[IK 3.4.0cymiecTBisiTh NPUTOTOBJIEHUE, TBOpUECKOE O(OpMIIEHHE U IMOATOTOBKY K pealln3aluiu
O0yTepOpoI0B, KaHare, XOJOHBIX 3aKYCOK Pa3HOOOPa3HOTO aCCOPTUMEHTA;

IIK 3.5.0cymiecTBisTh NPUTOTOBJIEHHUE, TBOpUECKOE O(OpMIIEHHE M MOATOTOBKY K pealu3aluu
XOJIOAHBIX OJIF0]T U3 PHIOBI, HEPHIOHOTO BOJHOTO CHIPhSI Pa3HOOOPA3HOTO ACCOPTHUMEHTA;

IIK 3.6.0cymiecTBisiTh NPUTOTOBJIEHHUE, TBOpUECKOE O(OpMIIEHHE M MOATOTOBKY K peau3aluu
XOJIOJIHBIX OJIF0 U3 MsCa, TOMAIlIHEN NTHUIIbI, IUYH Pa3HOOOPAa3HOTO aCCOPTUMEHTA;

B/I 4.IlpuroroBnenue, oopmieHHE U NOATOTOBKA K PEaTU3alUU XOJOAHBIX M TOPSUUX CIAIKUX
0JIr0]1, IECEPTOB, HAITUTKOB Pa3HOOOPA3HOTO ACCOPTUMEHTA;

[IK 4.1.TlogroraBnmuBaTth pabouee MecTO, OO0OpYyIOBAaHHE, CHIPhE, HCXOJHBIE MaTEpUaIbl s
IIPUTOTOBJICHUSI XOJIOJHBIX M TOPSYMX CHAJKUX OJIf0J, JIeCepTOB, HAMMTKOB pPa3HOOOPA3HOTO
aCCOPTUMEHTA B COOTBETCTBUHU C MHCTPYKLMSIMH U PErjIaMeHTaMu;

[IK 4.2.0cymiecTBisiTh NPUTOTOBJIEHHUE, TBOpUECKOE O(OpMIIEHHE M MOATOTOBKY K peau3aluu
XOJIOJIHBIX CJIaJKUX OO, 1ECEPTOB Pa3HOOOPA3HOTO aCCOPTUMEHTA;

[IK 4.3.0cymiecTBasTh TPUTOTOBJICHUE, TBOPYECKOE O(OPMIICHHE W TMOJTOTOBKY K peau3aliuu
rOpsSYMX CIAJKUX OO/, IECEPTOB pa3HOOOPA3HOTO aCCOPTUMEHTA;

[IK 4.4.0cymiecTBasTh TPUTOTOBJICHUE, TBOPYECKOE O(OPMIICHHE W TOJTOTOBKY K peau3aliuu
XOJIOJIHBIX HAIIUTKOB pPa3HOOOPa3HOro acCOPTUMEHTA;

[IK 4.5.0cymiecTBasTh TPUTOTOBJICHUE, TBOPYECKOE O(OPMIICHHE M TOJTOTOBKY K peau3aifu
ropsSiYMX HaUTKOB Pa3HOOOPAa3HOTO aCCOPTUMEHTA,

B/l 5.IlpuroroBnenue, opopmMieHHE U TMOATOTOBKAa K pealu3aluu XjieO0OyTOYHBIX, MYYHBIX
KOHJUTEPCKUX U3ENUil pa3HOOOpPa3HOTO aCCOPTUMEHTA;

[IK 5.1.IloaroraBnmuBaTth pabouee MECTO KOHIUTEpa, 000pYyIOBaHHME, MHBEHTAPh, KOHIUTEPCKOE
CBIpbE, UCXO/IHbIE MaTepHalibl K padoTe B COOTBETCTBUH C MHCTPYKIUSAMU U PETJIAMEHTAMU;

I[IK 5.2.0cymecTBaarh MNPUTOTOBICHHE W TOATOTOBKY K HCIOJIB30BAHUIO  OTACIIOYHBIX
nosrygadbpukaToB i xJ1€000yI0UHBIX, MyYHBIX KOHAUTEPCKUX U3JIEIHIA;

[IK 5.3.0cymiecTBisTh H3rOTOBJIEHHE, TBOpYECKOe O(opMiIeHHE, MOArOTOBKY K peau3aluu
xJ1e000YyIOUHBIX M3 1 Xj1e0a pa3HOOOPa3HOTO aCCOPTUMEHTA,

IIK 5.4.0cymiecTBisTh HU3roTOBIEHHE, TBOpYECKOoe O(OpMIIEHHE, NOJArOTOBKY K pealu3aluu
MYUHBIX KOHAUTEPCKUX U3AETUI pa3HOOOPa3HOTO ACCOPTUMEHTA;

IIK 5.5.0cymiecTBisTh HU3roTOBIEHHE, TBOpYECKOe O(OpMIIEHHE, NOJArOTOBKY K pealu3aluu
MUPOXKHBIX U TOPTOB Pa3HOOOPA3HOTO aCCOPTUMEHTA.

[Iporpamma pa3zpaboTana B COOTBETCTBHM C OCOOEHHOCTSIMH OOpa3OBaTENIbHBIX MOTPEOHOCTEH
uHBamuA0B U s ¢ OB3, ¢ y4yeToM BO3MOXXHOCTEM HX MCUXO(PU3UOJIOTUYECKOTO pa3BUTHS,
WHIUBUAYAIbHBIX BO3MOXHOCTEH M METOJAMYECKHMX PEKOMEHJAIUN IO pa3padoTKe U peanus3aluu
aJalITUPOBAHHBIX ~ 00pa3oBaTENbHBIX IPOrpaMM  CPEAHEro  MpPOQecCHOHANbHOIO  00pa3oBaHUS,
YTBEPKICHHbIE UPEKTOpOM JlernmapTaMeHTa rocy1lapcTBEHHON MOJUTHKU B cepe MOAr0TOBKH pabouux
kagpoB u [IIO Haykum Poccum ot 20 ampems 2015 1. Ne 06-830. OOpa3zoBaHWe HWHBAJIUIOB H
oOyyarouuxcss ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 37J0POBbSI OPraHM30BaHO COBMECTHO C JIPYIrMMH
oOyuaromumucs. AJanTHUpoBaHHAas MporpamMma pa3padoTaHa B OTHOLIEHUH OOYYalOIIUXCSH C
KOHKPETHBIMU BHJIaMU OIPAaHUYEHUH 310pOBbs (HApyIIEHUS CiIyXa, HapYIIEHUs JBUTATEIbHON
aKTUBHOCTH, HApYILIEHUs 3pEHMsI, coMaTHUecKue 3a0osieBaHMsI), 0OydaroUIMXcs COBMECTHO C JIPYTUMHU
oOyuarouumMucss B y4eOHOI rpymnme o crnenuaabHOCTU. Peanusanusi aganTUpOBaHHOM MpOrpamMMbl
OCYILIECTBIISIETCS C MCIIOIb30BAaHUEM PA3IMUHbBIX (popM 00yUeHHUs.



1.2. Heab n nuianupyembie pe3yibTAThl OCBOEHUS TUCHHUIINHBI:

CopepxaHue nporpaMmbl «XHUMHUsD HapPaBJIEHO Ha JTOCTHKEHUE CIETYIOIUX LIETei:
- ¢opMHpOBaHHE Y 00YYaIOIIUXCSI YMEHUS OLIEHWBATh 3HAYUMOCTh XMMHUYECKOTO 3HAHUS JUISl KaXJA0ro
YeJI0BEKa;
- (opmupoBaHue y oOydaroluXcsl LIEJOCTHOIO MPEICTaBICHHUSI O MUPE U POJIM XMMUU B CO3JAHHUU
COBPEMEHHOM €eCTECTBEHHOHAyYHOM KapTHHBI MHpa; YMEHHS OOBSICHATH OOBEKTHl U IPOLECCH
OKPYXKAIOLIEeH JEeUCTBUTEIBHOCTH: NPUPOJHON, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKON Cpebl,
MCIOJIb3YS JJISl TOr0 XMMUYECKHUE 3HAHMUS,
- pa3BuTHE y 00y4arouMxcs yMEHUM pa3inuyath (PakThl U OLEHKU, CPAaBHUBATh OIICHOYHbBIE BBIBOJIBI,
BUJIETh UX CBS3b C KPUTEPHUSIMHU OLICHOK M CBSA3b KPUTEPUEB C ONPEIEIEHHOM CHUCTEMOM LEHHOCTEH,
(bopmMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MMO3UIINIO;
- mpuoOpeTeHre OO0yJaIOIMMUCS OTBbITa Pa3HOOOPA3HOW NEATETLHOCTH, TMO3HAHUS W CaMOIIO3HAHUS,
KIIFOYEBBIX HABBIKOB, HMEIOLIUX YHHUBEPCAJIbHOE 3HAUYEHUE Uil Pa3IMYHbIX BHUJAOB JIEATEIbHOCTU
(HaBBIKOB pelIeHUs] MpoOJeM, MPUHATHS pPEIIeHUH, IMOHMCKa, aHajiu3a U 00paboTkKu HHPOpMaINH,
KOMMYHHKATHUBHBIX HAaBBIKOB, HAaBBIKOB HM3MEPEHUH, COTPYIHUYECTBA, O€30MAaCHOr0 OOpaleHUs C
BEIIECTBAMU B TIOBCEIHEBHOM JKU3HM).



B pamkax nporpammbl yueOHOH AUCIUILTUHBI 00 yJAIONTUMUCS OCBAMBAIOTCS YMCHHSI M 3HAHUS

Kon Ymenus 3HaHuSA
ITK, OK
OK 01. | JluuHoCTHBIE: JInuHoOCTHBIE:
OK 02. |- ymeHHE HCNOJIb30BaTh JOCTH)KEHHS COBPEMEHHOM XMMHUYECKOM HAayKHM M | - YYBCTBO TOPAOCTH M YBAXKEHUS K MCTOPUM M JIOCTHIKEHUSAM
OK 03. | XUMHUYECKHUX TeXHOJOTHHI JJISl TIOBBIIIEHHS] COOCTBEHHOTO HHTEJUIEKTYAJbHOTO | OTEYECTBEHHOH XMMHYECKOW HAyKW; XHMHUYECKH TI'PaMOTHOE
OK 04. | pa3BuTHs B BEIOpaHHOH PO (hECCHOHATBLHOMN e TETbHOCTH. MOBEICHUE B MNPO(PECCHOHAIBHON JEATENbHOCTH U B OBITY IpHU
OK 05. | MeranpeameTrHbie: oOpamieHMH ¢ XUMUYECKUMHU BEIIECTBAMM, MaTepHajaMH U
OK 06. |- ucnonb30BaHHE pa3IUYHBIX MCTOYHMKOB JUISI TOJYYEHHMs] XHMHUYECKOH | mpoleccami;
OK 07. | uadopmanmu, yMeHHE OLEHUTD €€ JOCTOBEPHOCTD IS JOCTH)KEHHUS XOPOIIUX | - TOTOBHOCTh K NPOJOJDKEHHIO OOpa3oBaHUS M MOBBIIICHUS
OK 09. | pe3ynbTaToB B mpodeccCHOHANTBHOM chepe. KB (pUKau B M30paHHON MPOPECCHOHAITBHON NESITEILHOCTH U
OK 10. | IIpeamerHble: 00BEKTHBHOE OCO3HAHUE POJTH XMMUYECKUX KOMITETCHIIUN B 3TOM.
OK 11. |- BiageHHe OCHOBONOJATAOIIUMU XUMUYECKUMH MOHSATHSAMH, TeopHusiMu, | MeTanpeaMeTHbIe:

BJI 1. |3akoHaMH M 3aKOHOMEPHOCTSAMH; YBEPEHHOE II0Jb30BAHUE XUMHYECKOW | - UCIIOJIB30BAHUE PA3JINYHBIX BUJOB II0O3HABATEIILHON JEATEIBHOCTH
I[IK 1.1. | TepMHHOJIOTHEN U CUMBOJIUKOH; U OCHOBHBIX HMHTEJUIEKTyaJIbHBIX OIepaiuil (IOCTaHOBKU 3ajaud,
IIK 1.2. | - BmajeHue OCHOBHBIMH METOJaMU HAay4yHOTO TMO3HAHUS, UCIOJIB3yeMBIMHU B | (OPMYTUpPOBAaHUS THIIOTE3, aHalM3a M CHHTE3a, CpaBHEHUS,
IIK 1.3. | xumuu: HAONIOJCHUEM, OMUCAHHEM, M3MEPEHHEM, SKCIEPUMEHTOM; yMeHHe | 0000IeHus, CHCTeMaTH3aIliH, BBISIBJICHUS MIPUYMHHO-
IIK 1.4. | oOpabarbiBaTh, OOBSCHATH pPE3YJIbTaThl MPOBEIEHHBIX ONBITOB W JEJNaTh | CACACTBEHHBIX CBS3€i, IIOMCKAa AaHaJoroB, (HOPMYyITHUpPOBAHHUS
B/[2. | BBIBOABI; TOTOBHOCTh M CIIOCOOHOCTH HPHUMEHATH METOJbl IMO3HAHMUS IpU | BBIBOJOB) JJsi pELIEHHWS IOCTAaBIEHHOW 3aJayd, IPUMEHEHHE
IIK 2.1. | pemieHUM NpakTUYECKUX 33]ad4; OCHOBHBIX  METOJIOB  IO3HaHUS  (HAONIOAEHHSA,  HAyYHOTO
I[IK2.2. |- cdopMHPOBAaHHOCT, YMEHHUS JlaBaTh KOJIMYECTBEHHBIE OLEHKM W | OKCIEPUMEHTA) JUI1 H3YYEHHs Pa3IUYHBIX CTOPOH XHMHUYECKHUX
[1K 2.3. | mpou3BOIUTH pacyeThl 0 XUMHUECKUM (POpMyTaM B YpaBHEHHSM; 00BEKTOB M TIPOIIECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIMMOCTbH
I[IK 2.5. |- BnajeHuWe TMpaBUJIaMH TEXHUKH OE30MACHOCTH TIPU WCIOJB30BAHUU | CTATIKHBATHCS B MPOPECCHOHATBHOMN cdepe.
[IK 2.6. | XUMHYECKUX BEIIECTB. IIpeamerHbIe:
I1K 2.7. - copMHpPOBaHHOCTH TPEACTABICHUH O MeCTe XHMHU B
IIK 2.8. COBPEMEHHOM Hay4yHON KapTHMHE MHUpa; MOHHMaHUE POJU XUMHUU B
B/I 3. dbopMupoBaHUM Kpyro3opa H (PYHKIIMOHAIBHOW TI'pPaMOTHOCTH
IIK 3.1. YeJIOBEKA JUIsl pEeLICHUs TPAaKTUYECKHX 3a/1a4;
IIK 3.2. c(OPMHPOBAHHOCTH COOCTBEHHOW TO3WIMM 1O OTHOUICHHIO K
IIK 3.3. XUMHUYECKON MH(POpMAIIH, TT0JTy4aeMOI U3 pa3HbIX HCTOUYHUKOB.
1K 3.4.
IIK 3.5.

I1K 3.6.




BJI 4.
MK 4.1.
TK 4.2.
TK 4.3.
TIK 4.4.
TK 4.5.
BJ1 5.
TK 5.1.
TK 5.2.
TK 5.3.
TK 5.4.
TK 5.5.




2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JJUCIUILIUHBI
2.1. O0beM yueOHOM AUCHHUILIMHBI M BU/bI Y4eOHO#i padoThl

Buja yueOHo# padoThl

O0neM yacoB

O0bem 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOMH AU CHUILINHBI

177

B TOM YHCIJIC:

TEOPETUYECKOE 00yUeHNE

133

nmabopaTopHbIe PaObOTHI (€CIU MTPETYCMOTPEHO)

IMMPAKTUYCCKUC 3aHATHUA

38

KypcoBasi paboTta (ITpoeKT) (eciau mIpeaycCMOTPEHO)

KOHTPOJIbHAs paboTa (€CiIy MPeayCMOTPEHO)

CamocTosiTenpHas paboTta

HTorosas arrecranusa




2.2. TemaTnueckuii IUVIaH M CO/iep:KaHMe Y4eOHOH TUCHHUILINHBI

10

HaumenoBanue Coaepixkanue yueOHOro Marepuasia u GopMbl OPraHU3aLMUM JeSITeIbHOCTH 00yYal0MXCS O0bem Kozapr
Pa3aesioB M TeM B KOMIETeHIHI,
gacax ¢popMupoBanuio
KOTOPBIX
€Ioco0cTBYyeT
3JIEMCHT
NPOrpamMMbl
1 2 3 4
BBenenune Hayunble MeTO/1bI TO3HAHMS BEIIECTB MU XUMHUUYECKUX SBJICHUN. POJIb dKCIIEpUMEHTa U TEOPUU B XUMHUH. 2 OK 1-7,
3navyenne xuMun npu ocoennu npodeccuit CI1O ectecTBeHHOHAYYHOTO IPOHIIS TPOPECCHOHATHHOTO OK 9-10
oOpa3oBaHUsl.
Pazneu 1. Oprannyeckasi Xumus 78
Tema 1.1. Conepxanue yueOHOro MaTepuasa 0K2,4,5,7,9
IIpeamer 1. IIpenmer oprannueckoit xumuu. [loHsATHE 00 OpraHNYECKOM BELIECTBE U OpraHuuecKkoi xuMun. Kpatkuit
OpraHM4YeCKOl XMMHUHM. | OUYePK UCTOPHH Pa3BUTHS OPTaHUYECKOH XUMHU. Butanusm u ero kpymenue. OCOOEHHOCTH CTPOCHHUS
Teopus crpoenus OpraHM4ecKux coennHeHnii. Kpyrosopor yriepona B npupoe.
OPraHu4ecKux 2. Teopus cTtpoeHus opranndeckux coenqunenuii A. M. byrneposa. Ilpeanoceuiku coznanus teopun
COe/THHEeHUi ctpoeHusi. OCHOBHBIE 10JI0’KEHUS Teopuu cTpoeHus A. M. byrneposa. XuMuueckoe cTpoeHue U CBONCTBA
oprannueckux Bemects. [lonarue 00 nzomepun. Crioco6sl 0TOOpaXKeHUsI CTPOEHUSI MOJIEKYIIBI ((OPMYJIBI,
Mozenu). 3HaueHue reopur A. M. byrnepoBa [uist pa3BUTHsI OpPraHU4ECKON XUMHUH U XUMHUYECKUX
IIPOrHO30B.
3. Ctpoenue aToMa yriiepo/ia. DIEKTPOHHOE 00JIaKo ¥ OpOUTAIIb, S- U P-OpOHUTATH. DIIEKTPOHHBIE U
ANIEKTPOHHO-Tpaduueckre popMyasl aTOMa YIriaepoaa B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUSIX.
KoBaneHnTHast XuMHU4ecKas CBsI3b U €€ KilacCu(UKaIus 1o croco0y nmepeKpbIBaHus opOUTaiei (cT- u I- 10

cBsi3n). [lonstue rubpunuzanun. Paznuunbie TUITBI THOpUIM3AMH U GOpMa aTOMHBIX OpOHTasIei, B3aUMHOE
OTTAJIKMBaHUE THOPUIHBIX OpOUTAJIEN U UX PACIOJIOKEHNE B IPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM
sHepruu. ['eoMeTpust MOJIEKyI BEIIECTB, 00pa30BaHHBIX aTOMaMH YIJIepoJa B pa3IU4HbIX COCTOSHUSX
rUOpUAN3aIIH.

4.Knaccugukayus opzanuueckux coeounenuii. Knaccuduxamnusi OpraHi4ecKuX BEIIECTB B 3aBUCUMOCTH OT
CTpoeHUs yriepoaHoi nenu. [lonsaTue pyHkimoHanpHO U rpynmel. Kiaccudukamnust opraHn4ecKix BEIecTB
10 TUNY (PYHKIIMOHAIBHOW TPYIIIHI.

5.0cHo06b1 HOMEHKamMYpbl Op2anuyeckux eeujecme. TpuBuanbHble Ha3BaHUs. PalonanbHas
HOMEHKIIaTypa Kak npeamecrseHHua HomeHkiaarypsl IUPAC. Homenknarypa ITUPAC: npuHImnb
00pa3oBaHuUs Ha3BaHUH, CTAPUIMHCTBO (DYHKIIMOHAIBHBIX I'PYII, UX 0003HAYEHHE B MPEPHUKCAX U
cydurcax Ha3BaHMIT OPraHUIECKUX BEIIECTB.

6.Tunsl XumuuecKux cés3eil 8 OP2AHUUECKUX COCOUHEHUAX U CROCOObL ux pazpuiea. Knaccudukarus
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KOBAJICHTHBIX CBS3EH 1O AIIEKTPOOTPULIATEIFHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY MEepEeKphIBaHUs OpOUTaNIEH,
KpaTHOCTH, MeXaHU3MY 00pa3oBaHusl. CBS3b IPUPOJIbl XUMUUECKOHN CBS3H C TUIIOM KPUCTAJIIMUECKOM
PEIIETKH BEIIeCTBa U ero (pU3NYecKMMHU CBOWCTBAMH. Pa3pbiB XUMUYECKOH CBS3M KaK MpoIecc, 0OpaTHBIN ee
oOpa3zoBanuto. [ OMOTUTHYECKHIA U TeTEPOMTHUECKHIA Pa3phIBBI CBSI3€H, X COMOCTABICHNE C OOMEHHBIM H
JOHOPHO-AKIENTOPHBIM MeXaHHU3MaMH uX oOpa3oBanus. [loHsTHE CBOOOAHOTO pajnKaia, HyKIeo(hUIbHON 1
ANEKTPODIITHHON YaCTHUIIBI.

7.Knaccugpukayus peaxyuii 6 opeanuyeckoii xumuu. [ToHsTHE O TUITAX U MEXaHU3MaX PEAKIUH B
opranundeckoit xumuu. Cyoctpar u pearent. Knaccudukarus peakiuii no n3sMeHeHHIO B CTPYKTYpe
cyOcTpara (mpucoeanHeHe, OTHICTIICHNE, 3aMeleHNe, N30MEPU3allisl) U THITy peareHra (pajuKaibHbIE,
HyKJIeohUiIbHBIC, dNeKTpopuibHbIe). Peakiiuu npucoenunenus (Ay, Ag), smumuaupoBanus (E), 3amemenus
(Sr, SN, Sg), n3oMepu3zanuu. Pa3HOBUIHOCTH peakuil KaX/I0T0 TUIA: THAPUPOBAHUE U JIETHIPUPOBAHUE,
raJIOr€HUPOBAHUE U JIETAIOT€HUPOBAaHKE, TUIpaTallus U AeTUApaTalysl, THAPO- raJoreHUPOBaHNUE U
JETUPOTraJIoreHNPOBAHNE, TOJIUMEPU3aLlNs U IOJUKOHAECH calus, eperpynnupoBka. OcoOeHHOCTH
OKHUCJIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI B OPraHN4eCKON XUMHH.

8.Cospemennvle npedcmagieHus 0 Xumuueckom CmpoeHuu op2anudeckux geujecme. OCHOBHbIE
HarpaBJieHUs pa3BUTHs Teopuu cTpoenust A.M.bytneposa. M3omepust opraHu4ecKux BEIIECTB U €€ BUJIBIL.
CrpykTypHas H30Mepusi: MEXKIIACCOBasi, YTIEPOJHOIO CKEJIETa, M0JIOKEHHSI KPaTHOU CBSA3U U
(GyHKIMOHATBHOU Tpymbl. [IpocTpaHcTBEHHAS H30MEpHs: TeoMeTpUUecKas U ontudeckas. [lousTue
ACMMMETPUYECKOr0 LEHTpa. bruosiornueckoe 3HayeHne ONTUYECKOW H30Mepun. B3aumMHoe BIUsIHUE aTOMOB B
MOJIEKYJIaX OPTaHMYECKUX BEIIEeCTB. DICKTPOHHBIE Y3PPEKTHI ATOMOB M ATOMHBIX TPYIIIT B OPraHUYECKUX
MoJteKyimax. MHIYKIMOHHBIN d3PPEKT, TOTOKUTEIHLHBIN U OTPUIIATENILHBIN, €r0 0COOCHHOCTH. Me30MepHBI i
ekt (3PIEKT COnpsHKEHNS), €r0 0COOCHHOCTH.

B ToM 4nciie, MPAKTUYECKHUX 3aHATHI M J1a00PaTOPHBIX padoT

[IpakTuueckoe 3anstue: «OO0HapyXeHHE yriiepoja, BOJ0Poia U rajoreHoB (rmpoda beinbinTeiina) B
OPraHWYECKOM COCIMHCHUIY

CamocrosiTesibHas paboTa 00y4aroIuXxcst

Tema 1.2.
IIpenenbHbie
yIJ1€BOAOPOABI

CoaepxaHue yueOHOro MaTepuasa

1. I'omonozcuueckuit pao ankanos. llonsitue 06 yrineogopoaax. OCOOEHHOCTH CTPOCHHUS MPEETbHBIX
YIJIEBOAOPOJOB. AJIKaHbl KaK MPEACTaBUTEIH MPEAEIbHBIX YTIIIEBOAOPOJIOB.

DEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa U JIPYTUX aJIkaHOB. ['oMosIornueckuit ps u
nzoMmepus napapuHoB. HopmanbHOE U pa3BETBIEHHOE CTPOEHUE yrilepoiHoM nenu. HoMeHkaTypa ankaHoB
Y aJIKAJIBHBIX 3amecTuTeneil. du3ndeckue CBOMCTBA ajJKaHOB. AJIKaHbI B TPUPOJIE.

2. Xumuyeckue cBoMcTBa ankaHoB. Peakiuu Sg-Tumna: rajgorenuposanue (padorst H.H. CemenoBa),
HUTpoBaHue 110 KoHOBaJIOBY. MeXaHn3M peakluu XJIOPUPOBAHNS AIKAHOB. Peakuuu neruipupoBaHus,
ropCHus, KaTAJIMTUICCKOIO OKHUCJICHHA aJIKaHOB. erKI/IHF AJIKaHOB, pa3JIMYHBIC BUJIbI KPCKHUHT'A,
MPUMCHCHUC B IPOMBIIIJICHHOCTH. HI/IpOHI/I3 1 KOHBCpPCHUA METaHa, U3OMCpPU3aAIMI AJIKAHOB.

OK 1,2,4,5,7,9
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3. [Ipumenenue u cnocoObl noty4yeHus aakaHoB. O0nacTu NpuMeHEeHNs ankaHoB. [IpoMblIIeHHBIE CLIOCOOBI
MOJIyYEHHUS AIKAHOB: TIOJTy4EHHE U3 MTPUPOTHBIX HCTOYHUKOB, KPEKHHT TTapaQHHOB, MOTyICHNE
CHHTETHYECKOTO OCH3MHA, ra3u(uKaIus yris, THIpupoBaHue alkaHoB. JlabopaTopHbie ClIOCOOBI TOTy4IEHUS
aJIKaHoB: cuHTe3 Bropia, fnexap- OOKCHIMpOBaHKE, THAPOJIH3 KapOuaa allOMUHUSL.

4. 1luxmoankaHbl. ['OMOJIOTHYECKHIA PsiZl 1 HOMEHKIIATYpa IUKIOATKaHOB, X oOmas ¢opmyna. [Toustre o
HaIpsDKEHUH HUKIIA. V30MepHrs IUKII0AIKaHOB: MEKKIIACCOBAs, YTIIEPOJIHOIO CKEJIETa, FTEOMETPUYECKAs.
[Tomy4yenue u pusmuecKre CBOMCTBA UKIOATKAHOB. XUMHUYECKHE CBOMCTBA IMKIOANKaHOB. Crienngpuka
CBOMCTB HUKJIOAJTKAHOB C MaJIbIM pa3MepoM HUKIIA. Peaknuu npucoeIMHEeHNs U PaAMKAIbHOIO 3aMEILCHHUS.

B ToM 4nciie, MPAKTUYECKHUX 3aHATHI M J1a00PaTOPHBIX padoT

Jlaboparopras pabota: «OO0HapYKEHUE BOBI, CAXKH, YTIEKUCIOTO ra3a B MPOAYKTaX TOPEHUS CBEYH.
O3HakOMJICHWE CO CBOWCTBaMU TBEPABIX TNapaUHOB: IUIABICHUEM, pAaCTBOPUMOCTHIO B BOJE U
OPraHUYECKUX PACTBOPUTEINAX, XMUMHUYECKON HHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJICHCTBUS C OpOMHOMU
BOJIOH, pacTBOpaMu MepMaHTaHaTa KaJlusl, THAPOKCHIa HATPUSL U CEPHOM KUCIIOTHI))»

CamocrosiTesibHasi padoTa 00y4auuXxcst

Tema 1.3.
I9THJIEHOBLIE B
JHEHOBLIE
yIJ1€BO0POAbI

Conepxanue yueOHOro MaTepuasa

1. Tomonoruueckuil psii alKeHOB. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIbI ATUJICHA U
ankeHoB. ['oMonornueckuit psaa u o0mas GopMysna ankeHoB. F30Mepust STUICHOBBIX YIIIEBOIOPOIOB:
MEXKKJIaCCOBasl, YTIIEPOIHOTO CKEJIeTa, MOJIOKEHHUS KpaTHOM CBS3H, reomeTpuueckas. OcoOeHHOCTH
HOMCHKJIaTypI)I 3TUJICHOBBIX YFHGBOI[OPOZ[OB, Ha3BaHUA B3.)KHCI>11HPIX paI[I/IKaJIOB. (DI/ISI/I‘-IGCKI/IG CBOfICTBa
aJIKCHOB.

2. XUMHUYECKHE CBOMCTBA AIKEHOB. DIIEKTPODMILHBIN XapaKTep Peakinuid, CKIOHHOCTh K PEaKIHIM
MIPUCOEUHEHMSI, OKUCIIEHN, Toaumepu3anuu. [IpaBmiio MapkoBHUKOBA U €T0 3JIEKTPOHHOE 000CHOBAHHUE.
Peakuuu ranoreHnpoBaHus, THIPOraIOr€HUPOBAHNUS, THPATALlUHU, THAPUPOBAHUSL. MexaHu3M Ag-peakiuii.
ITonaTHE 0 peakuuax noauMepusanuu. ['opeHne ankeHoB. Peakium OKUCIEHUS B MATKUX U KECTKUX
ycnoBusix. Peakuus Baraepa u ee 3HaueHune 115t 0OHapy>KEHUS HETIPEIebHBIX YTIIEBOI0POIOB, IOTYIEeHUS
TJIMKOJICH.

3. IlpumeHeHne u cHoOcoOBbl TOJTYYEHUS aJKEHOB. VICHOJIB30BaHWE BBICOKOH PEaKIMOHHON CIIOCOOHOCTH
AJIKEHOB B XUMHUYECKOH MMPOMBIINIJICHHOCTH. HpI/IMeHCHI/Ie 9TWUJICHA U NPOIIHJICHA. HpOMI)IIHJIeHHBIG CIOCOOBI
MOJIy4EHUS ANKEHOB. Peakiuu neruapupoBaHusi U KpEKUHIa ajakeHoB. JIabopaTopHble cIOCOOBI MOJTYyYEHUS
AJIKEHOB.

4. Ankaouenwt. IloHsiTre 1 KIIaccU(PUKALUS AUEHOBBIX YIIIEBOIOPOJIOB 10 B3aHMHOMY PacTIONIOKEHHIO
KpaTHBIX cBs3edl B MoJiekylie. OCOOEHHOCTH AIIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS COTPSHKEHHBIX
nueHoB. [loHsTre 0 M-31eKTpOHHOM crucTeMe. HoMeHKIaTypa TMeHOBBIX yriieBoA0po10B. OcoOeHHOCTH
XUMHUYECKUX CBOMUCTB CONIPS’KECHHBIX TUCHOB KaK CIICACTBUC UX DJICKTPOHHOTO CTPOCHUS. PeaKHI/II/I 1,4-
npucoenuHenws. [Tommmepu3arws nueHoB. CriocoObl MOTYYeHHS TUEHOBBIX YTIICBOI0POIOB: paObOTHI
C.B.JIeGeneBa, geruipupoBaHue aJIKaHOB.

0K 2,5,7,9
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5.OCHOBHBIE MTOHATHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUH (Ha MpUMeEpPE MPOIYKTOB MOJIMMEPU3aLUU
QJIKEHOB, JKaJUEHOB U UX TaJIOTEHIIPOU3BOAHBIX). MOHOMED, OJIMMED, PEaKUsl NOJMMEPU3aLUY, CTETIEHb
MIOJIMMEPHU3ALINH, CTPYKTYPHOE 3B€HO. THIIBI TOJIMMEPHBIX LIETIEH: JTUHENWHBIE, pa3BETBICHHbIE, CIIUTHIE.
[TonsiTHe 0 cTepeoperynsapHbIX noauMepax. [loaumepsl TepMOIIIaCTUYHBIE U TEPMOPEAKTHBHBIE.
IIpencrasnenue o mracTMaccax ¥ 3nacromepax. [1oJmM3THIIEH BBICOKOTO M HU3KOTO JIaBJICHHUs, €r0 CBOWCTBA
u npumeHenue. Karanuszatopsl Llurnepa — Hatra. [lonunponuieH, ero NnpuMEHEHNE U CBOMCTBA.
I"anorencoaepskamye noauMepsl: TedI0H, MOJUBUHIIXIOPHA. Kaydyku HaTypaabHBI B CHHTETUYECKHE.
Comnonumeps! (0yTaIueHCTUPOIBHBIN Kaydyk). Bynkanu3zamus kaydyka, pe3uHa v 500HHT.

B ToM 4nciie, MPAKTHYECKHUX 3aHATHI M J1a00PaTOPHBIX padoT

IIpaxTnueckoe 3ansatue: «llosydenne stuneHa aeruaparanueii STUIOBOTO ClUpTa. B3anumoiencrere dTuieHa
¢ OpoMHO# BO/IOM, pacTBOpOM NepMaHTaHaTa kanus. CpaBHEHHE TUIAMEHH 3THIICHA ¢ TIaMEHEM TTPeIebHbIX
YIJIEBOJIOPOJIOB (METaHa, MPonaH-0yTaHOBOM CMECH )»

CamocrosiTesibHas padoTa 00y4auuXxcst

Tema 1.4.
AlleTHJICEHOBBIE
YIJIEBOIOPO/bI

Conepxanue yueOHOro MaTepuasia

1. I'omonozuueckuit pao ankunoe. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHHE allETHUIIEHA U IPYTUX
aKMHOB. ['oMostornyeckuil paj u odmas popmyna ankuHoB. HomMeHkIaTypa alieTHIIEHOBBIX YIIIEBOAOPOIOB.
M3oMepust MeXKI1accoBasi, YIJII€pOJHOIO CKEJIETa, OJI0KEHNs KPaTHOW CBS3H.

2. Xumuueckue ceoiicmea u npumenenue ankunog. OCOOEHHOCTH peakluii IPUCOEANHEHNUS IO TPOHHOM
yIIIepOA-yriepoaHoH cBssu. Peakuus Kydeposa. [IpaBuino MapkoBHMKOBA IPUMEHUTENBHO K alleTHIICHAM.
[ToaBMKHOCTB aTOMa BOJIOpO/ia (KUCIOTHBIE CBOMCTBA alKMHOB). OKHUCIEHUE aTKUHOB. Peakius
3enuHckoro. IIpuMeHeHne aneTuaeHoBbIX yrieBo1opoaoB. IlommBruHunanerar.

3.H0lell€Hue AJIKUHOGB. HOJIy‘-ICHI/IC AlCTUJICHA NUPOJIN30M MCTaHA U Kap6I/II[HBIM MCTOJ0OM.

B Tom 4uciie, npakTHYECKHUX 3aHATHH M JIA00PATOPHBIX padoT

CamocrosiTesibHasi padoTa 00y4arouuXxcst

0K 2,5,7,9

Tema 1.5.
ApomaTnyeckue
yIJIeBOAOPOAbI

Coaepxanue yueOHOro MaTepuasa

1.I'omonozuueckuit psao apenos. beH301 Kak NpeICTABUTENb apeHOB. Pa3BuTHe npecTaBIeHud O CTPOSHUN
6enzosia. CoBpeMEeHHBIE MPEICTABICHUS 00 ICKTPOHHOM U ITPOCTPAHCTBEHHOM CTPOCHHH OCH30J1a.
OO0pa3oBaHre apoMaTHIECKOH M-cucTeMbl. ['oMoioru OeH3071a, UX HOMEHKJIIATypa, oomas opmyra.
Howmenknarypa uist Tu3aMeneHHbIX TPOU3BOIHBIX O€H30J1a: 0pmo-, Mema-, napa-pacroyioKeHue
3amectureneil. Duzndeckrue CBOMCTBA APEHOB.

2. Xumuueckue ceoiicmea apenog. IIpuMepsl peakiuii 31eKTpoGUILHOTO 3aMEIEHUS: TaIOTeHUPOBAHUS,
ankuupoBanus (karanusaropsl Opunens — Kpadrca), HUTpoBanus, cyiabpupoBanus. Peakimm
THJIPUPOBAHUS M IPUCOCTUHEHNUS XJI0pa K O6eH3011y. OCOOEHHOCTH XUMHUECKUX CBOWCTB TOMOJIOTOB
OeH3oa. BzaumMHoe BIMsSIHUE aTOMOB Ha IPUMEPE TOMOJIOTOB apeHOB. OpUEeHTAIUs B PEaKIHsIX
anekTpouinbHoro 3amenienus. OpuentanTsl | u Il pona.

0K 2,5,7,9
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3.IIpumenenue u nonyuenue apenos. lIpupoaHple ICTOUHUKN apOMATUYECKUX YIJIEBOJOPOIOB.
Apomartu3anys aJKaHOB M IMKJIOAJIKAHOB. AJIKMJIMPOBaHHUE OEH30J1a.

B ToM 4nciie, npaKTHYECKUX 3aHATHH M JIA00PATOPHBIX padoT

CamocrosiTesibHast padoTa 00y4yaouuxcst

Tema 1.6.
IIpupoansie
HCTOYHUKH
yIJ1€B010pO/A0B

Coaepxanue yueOHOro MaTepuasa

1. Hegpmsb. HaxoxxeHue B Ipupoje, COCTaB U pU3NIecKue cBorcTBa He(TH. TOIIMBHOYHEPTreTHUECKOE
3HadyeHue Hedru. [IpoMeinuiennas nepepadorka HepTH. PekTudukarys HedTH, OCHOBHBIE (PpaKINK ee
paszerneHus, uX UCIoJib3oBaHue. Bropuunas nepepaboTka HedTenpoaykToB. Pextudukanus masyra mpu
YMEHBIICHHOM JiaBieHun. Kpekunr HedrenpoaykToB. Pazmmunbie BuIbI kpekuHra, padotst B. I'. Illyxosa.
W3omepu3arus aqkaHoB. AJKWIMPOBAHUE HEMIPEAETbHBIX YIIIeBOAOPOI0B. PudopMuHr HEPTETPOIYKTOB.
KagecTBO aBTOMOOMIBHOTO TOIUIMBA. OKTaHOBOE YUCIIO.

2. IIpupoonstii u nonymuutii Hegpmanou 2azpl. CpaBHEHUE COCTaBa MPUPOJIHOTO U MOMYTHOTO Ta30B, UX
MPAKTUYECKOE HCII0JIb30BaHHE.

3.Kamennwtit y2o1p. OCHOBHbBIE HAIPaBJICHUSI MCII0JI30BAHNS KaMEHHOTO yriisi. KokcoBaHue KaMEeHHOTO
Y18, BXKHEHUIIME MPOIYKThI ATOTO Mpoliecca: KOKC, KAMEHHOYT0JIbHAs CMOJIa, HaJICMOJIbHAS BOJIA.
CoenuHenus, BbIJICNIIEMbIe U3 KAMEHHOYT0JIbHOM cMOJIbL. [IpoIyKThI, OJTydaeMble U3 HaJICMOJIBLHOM BOJIBI.

4. DKOJIOTMYECKHE aCTIEKThI JOOBIYM, IEPEpaOdOTKN U UCIOIb30BAHUS TOPIOUNX HCKOMIAEMBbIX.

B ToM 4nciie, MPAKTHYECKHUX 3aHATHI M J1a00PaTOPHBIX padoT

CamocrosiTesibHast padoTa 00y4yaouuxcst

0K 2,5,6,7,9

Tema 1.7.
I'uapokcuiabHbIE
COeIMHEeHUS

Coaepxanue yueOHOro MaTepuasa

1. Cmpoenue u knaccugpuxayua cnupmoe. Knaccuukanus CiupToB 10 TUILY YIJIEBOAOPOJHOIO paJuKaia,
YUCITY TUAPOKCHIIBHBIX TPYIII U TUITY aTOMa YIJIepOo/ia, CBI3aHHOTO C TUIPOKCUIBHOM IPYIIION.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE THPOKCUIILHON TpyIIIbl. BiusiHME cTpoeHus: CHUPTOB HA UX
¢uznueckue cBoiicTBa. MexxMoseKyisipHas BOJOPOHas CBsA3b. ['oMoIoruueckuii psi npeenbHbIX
0JIHOATOMHBIX cIMpTOB. M30MepHsi 1 HOMEHKJIATypa aJKaHOJIOB, X o01ast popmyia.

2. Xumuueckue ceoiicmea aikano106. PeakimoHHas CiocOOHOCTb NIPEEIbHBIX OJHOATOMHBIX CIIUPTOB.
CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPraHUYECKUX coelMHeHu, coaepxamux OH-
IpyMILy: KUCIOT, OCHOBAaHUH, aM(pOTEPHBIX COENMHEHUH (BObI, CHUPTOB). Peakuinu, moaTBepKaatomme
KHCJIOTHBIE CBOMCTBA CIIUPTOB. Peaknun 3aMelenns ruipoKCWIBHON IpyHiibl. MeXMOIeKyIsspHast
JeTupaTanus CoUpTOB, YCIOBUS 00pa3oBaHus NPOCThIX 3(HUpoB. Cll0KHbIE 3(PUPBI HEOPraHUUECKUX U
OpPraHMYECKUX KUCIIOT, peakiuu repuukannn. OKUCIEHNE U OKUCIUTENBHOE IETHIPUPOBAHUE CIIUPTOB.

3.Cnocoodvl nonyuenus cnupmog. I'naponns rajgoreHankaHoB. ['uaparanys aakeHoB, YCIOBUS €€
npoBeJieHus. BoccTaHOBI€HNE KApOOHMWIBHBIX COETMHEHUM.

4.0moenvnvie npeocmagumenu a1Kano106. MeTaHOI, €ro NPOMBIIUIEHHOE NOJY4€HUE U IPUMEHEHHE B
IIPOMBIIITIEHHOCTH. bronorudeckoe aeiicteue Metanoa. Cnenuduueckrue cnocoObl NOJydeHHsI 3TUI0OBOTO

0K 2,5,7,9,
IIK 5.5.
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cnupTa. PU3HOIOTHYECKOE NECHCTBHE ITAHOJIA.

5.Muozoamommuwie cnupmal. V130Mepusi 1 HOMEHKIIATypa IIPEACTABUTENEH IBYX- U TPEXaTOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHUYECKHUX CBOWCTB MHOTOATOMHBIX CIIMPTOB, UX KaueCTBEHHOE OOHapyxeHue. OTaenbHbIe
IIPEJICTAaBUTENN: STUICHIIMKOJIb, IIULEPHH, CIIOCOOBI UX MOJIyYEHUs], IPAKTUYECKO € IPUMEHEHHE.

6.@enon. DNSKTPOHHOE U MPOCTPAHCTBEHHOE CTpOeHHE (eHoIa. BzanMHOe BIMsHUE apOMaTHIECKOTO
KOJIbI[A U THJIPOKCHIIBHOM TPYNIIBI.

7. XuMudeckue cBolicTBa ()eHoJa Kak (DYHKIUS €ro XUMHUYECKOTO CTpOeHUs. bpoMupoBanue GeHona
(xauecTBEHHasl peakiys), HUTpoBaHueE (MMKPUHOBAs KUCIIOTA, €€ CBOICTBA U puMeHeHue). O0pa3oBaHue
OKpallleHHBIX KOMIIEKCOB ¢ HoHOM Fe3+. ITpumenenue ¢enoua. [lonydyenne ¢eHosia B IpOMBIIIIEHHOCTH.

B ToM 4uciie, npakTHYECKHUX 3AHATHH U JIA00PATOPHBIX padoT

ITpakTnueckoe 3anarue: «/3yyeHne pacTBOpUMOCTH cupToB B Bojie. Ilonmyuenue riouuepara Men»

CamocrosiTesibHast padoTa 00y4arouuxcst

Tema 1.8.
AJIbIeruabl 1 KEeTOHBI

Conepxanue yueOHOro MaTepuasia

1. I'omonozuueckue paowvl anboe2uoos u Kkemonog. [lousitne o KapOOHUIIBHBIX COSTMHEHUSIX. DIEKTPOHHOE
CTpOeHUE KapOOHMIILHOU Tpymiibl. M3oMepus 1 HOMEHKIIATypa aabJAeTHIOB U KeTOHOB. Du3udeckue
CBOMCTBA KapOOHMJIHHBIX COCTMHEHHUIA.

2. Xumuueckue ceolicmea anvoe2udos u Kemonoe. PeakinoHHas CiocoOOHOCTh KapOOHWIIbHBIX COEITMHEHUH.

Peakiuu okucneHus aabJIeru10B, KAYECTBEHHbBIE PEAKIIUU Ha albJACTUIHYIO Tpynny. Peakiun
MIOJINKOHICHCAITNH: 00pa3zoBaHue (eH010(OpMaIBIETHIHBIX CMOJL.

3. Ilpumenenue u nonyuyenue KapooHuIbHvlX coeounenuil. [IpuMeHeHne anbIerui0B U KETOHOB B OBITY U
MIPOMBIIIICHHOCTH. AJTBACTH/IBI U KETOHBI B ipupoae (3¢upHbie Macia, pepomonsl). [lomydenune
KapOOHUJIbHBIX COEAMHEHUH OKUCIIEHUEM CIIUPTOB, TMApATAIIMEN aIKNHOB, OKUCICHUEM YTIIE€BOJAOPOAOB.
OTtnenpHbIE IPEICTABUTENHN aJIbJIETHI0B U KETOHOB, CIEM(PUUECKHE CIOCOOB! UX MOJIyYEHUSI U CBOWCTBA.

B ToM 4uciie, npaKTHYECKUX 3aHATHH M JIA00PATOPHBIX padoT

[IpakTuueckoe 3ansitue: «/3ydeHre BOCCTAHOBUTEIBHBIX CBOMCTB aJIbJIETHUIOB: PEAKIUS «CEPEOPSTHOTO
3epKaja», BOCCTaHOBJIEeHHE ruapokcuia meau (I1)»

CamocrosiTesibHast padoTa 00y4yarouuxcst

0K 2,5,7,9

Tema 1.9.
KapGoHnoBrble
KHCJIOTHI U UX
NPOU3BOHBIE

Conepxanue yueOHOro MaTepuasia

1. l'omosornueckuii psii npeebHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. [IoHsATHE 0 KapOOHOBBIX
KHCJIOTaX M UX Kiaccuukanusi. IIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE KapOOKCUIILHOM I'PYIIMBI.
["'omostornueckuii psii IpeaesbHbIX OHOOCHOBHBIX KApOOHOBBIX KMCIIOT, UX HOMEHKJIATypa U U30MEpHSI.
MeXMOJIeKyIISIpHBIE BOJAOPOIHBIE CBS3U KapOOKCHIIBHBIX TPYIII, UX BIUSHUE HAa (PU3NUYECKHE CBOHCTBA
KapOOHOBBIX KHCJIOT.

2. XuMHYeCKue CBOMCTBA KApOOHOBBIX KUCIIOT. Peakiyu, niuiocTpUpyroe KUCIOTHbIE CBOWCTBA U X
CpaBHEHHE CO CBOMCTBAMHU HEOpPraHn4eckux kuciaoT. ObpazoBaHue QyHKIIMOHATIBHBIX POU3BOAHBIX

OK 2,5,7.,9,
OK 10,
IIK 1.2.-1.4,
2.1-
2.42.7,2.8,3.2-
3.4,3.6.
[IK4.1-4.3;
I1K5.5.
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KapOOHOBBIX KUCIIOT. Peakiuu sTepudukanuy. AHTUAPHIBI KAPOOHOBBIX KUCIIOT, UX MOTy4eHUE U
IIPUMEHEHHUE.

3. CriocoObI mostydeHust KapOOHOBBIX KUCIOT. OTIeNbHBIC IPEICTABUTENN U BX 3HadeHUE. OO0IIue crocoos!
MOJIyYEHUS: OKUCIIEHUE AJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB, JIbJIETHJI0B. BakHel1e npecTaBUTeNu
KapOOHOBBIX KHCIIOT, X OMOJIOTHYECKAs pOJib, CIICIIU(PHUECKIE CITOCOOBI MOTyYeHHs, CBOWCTBA U
IIPUMEHEHHUE MYPaBbUHOM, YKCYCHOM, IaJIbMUTUHOBOM U CTEAPUHOBOM; aKpUIOBOW M METAKPHUIIOBOM;
0JIEMHOBOM, JIMHOJIEBOW W JTUHOJICHOBOM; II[aBEJIEBOM; OEH30MHOM KUCIIOT.

4. Crnoxuble 3¢upsl. CTpoeHHE U HOMEHKIIATYpa CIOKHBIX d3PUPOB, MEKKIIACCOBAS H30MEPHS C
KapOOHOBBIMU KHCIOTaMU. CIIOCOOBI OTYUYEHUS CIIOKHBIX 3(UPoB. OOPaTUMOCTh pEaKIy ATePHUPHUKALINN U
(bakTOpkI, BIUSIONINE Ha CMelleHre paBHOBecHs. O0pa30BaHKE CIIOXKHBIX MOTHI(QUPOB.
[MomuaTunenrepedranat. JIaBcan Kak MpeCTaBUTENh CHHTETHUECKUX BOJIOKOH. XMMHUYECKHE CBOWCTBA H
MIPUMEHEHHE CIIOKHBIX 3(UPOB.

5. XKupsr. XKupsl kak cioxHble d3QupsI TIunepruHa. KapOoHOBBIE KUCIOTHI, BXOISIINE B COCTAB )KUPOB.
3aBUCUMOCTb KOHCUCTEHIIUN )KHPOB OT UX COCTaBA. XUMHUYECKHE CBOMCTBA )KUPOB: TUAPOJIN3, OMBIICHHE,
ruipupoBaHue. bruojorndeckas poJib AKUPOB, UX UCIIOIb30BAHUE B OBITY M MPOMBIIUIEHHOCTH.

6. Conu KapOOHOBBIX KUCIOT. Mblna. CriocoObI MOTydeHUs COJIeH: B3aMMOJICHCTBIE KapOOHOBBIX KHUCIIOT C
MeTaJJIaMU, OCHOBHBIMU OKCHJIaMHU, OCHOBAHUSIMHU, COJISIMH; IEJIOYHOHN TUPOITH3 CIIOKHBIX dPHPOB.
XUMHUYECKHE CBOMCTBA COJIeH KapOOHOBBIX KUCIIOT: THAPOJIN3, PEAKITUN HOHHOTO 0OMeHa. Mblia, CYIIIHOCTh
Morotero aerctusi. OTHOIIEHUE MbLIA K JKecTKor Bojie. CuHTeTnueckue morotue cpeactsa — CMC
(1eTepreHTshl), UX MPEUMYIIECTBA U HEJOCTATKH.

B Tom 4uciie, npakTHYECKUX 3aHATHH M J1A00PATOPHBIX padoT

IIpakTnueckoe 3anarue: «PacTBOPUMOCTD pa3IMUHBIX KapOOHOBBIX KHCIIOT B Bojie. B3aumoneiicTeue
YKCYCHOM KHCJIOTHI ¢ MeTajiamu. [lonydenne n30ammioBoro 3¢pupa yKCyCHOM KHCIOTBI»

[IpakTnueckoe 3anarue: «CpaBHEHHE CTENIEHU HEHACBIILIEHHOCTH TBEPAOIO U KUJIKOTO KUPOB. OMbLIEHUE
xwupa. [losydyeHne Mblna U U3ydeHne ero CBOMCTB: NEHOOOPa30BaHuUs, PEAKIIMi HOHHOTO 0OMeHa, THPOJIN3a,
BbII€JIEHUS] CBOOOIHBIX KUPHBIX KUCIOT»

CamocrosiTesibHast padoTa 00y4yarouuxcst

Tema 1.10.
YriaeBoabl

Conepxanue yueOHOro Marepuaja

1. ITonsaTtue 06 yrnesoaax. Kinaccudukanus yriaeBoaoB. MoHO-, I1- U TIOJMCAXapHIbI, TPEICTABUTEIN
Ka)KJIOM IpynIibl yriieBoJoB. bronornyeckas posib yriieBoJoB, UX 3HAUEHUE B )KM3HHU Y€JIOBEKa M 0OIIECTBaA.

2. Monocaxapuabl. CTpoeHue 1 onTHYecKast U3oMepusi MoHocaxapuJoB. VX knaccudukanus no yucimy
aTOMOB yIJIepoJia ¥ Ipupojie kapOoHWIbHOU rpynnsl. @opmyisl Ouiiepa u Xeyopcea a1 H300pakeHus
MOJIEKYJl MOHOcaxapu0oB. OTHeceHue MoHocaxapuioB K D- u L-psiny. Baxknelmue npeactaBuTen MOHO3.

3. I'moko3a, cTpoeHue ee MOJICKYIBI U (u3ndeckue cBoiicta. Tayromepusi. XUMHUECKHE CBOMCTBA
TUTFOKO3BI: PEAKIIUU TI0 JIbJIETHIHOM Tpytie («cepeOpsHOTO 3epKajay, OKUCIIEHUE a30THON KUCIIOTOM,
FI/IZIpI/IpOBaHI/IC). PeaKIII/II/I TJIFOKO3bI KaK MHOTOATOMHOT'O CITUPTA: B33,PIMOII€I>1CTBH€ TJIFOKO3bI C THAPOKCUIOM

OK 1 OK
2,5,7,9,
OK 10, IIK
1.2, TIK 2.5-
2.7;3.2-34.
I1K4.1-4.5;
I1K5.2-5.5
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meau (II) mpu KoMHaTHOM Temneparype 1 HarpeBaHuu. Pa3inuHble THIIBI OpoKeHus (CIIUPTOBOE,
MOJIOUHOKHCI0€). I 'roko3a B mpupoie. buonorndeckas posib U NpUMEHEHUE IIIOK03bl. DPyKTO3a Kak
M30Mep TIoK03bl. CpaBHEHUE CTPOCHHUS MOJIEKYIIBI M XUMHYECKHX CBOWCTB TITIOKO3BI M (ppykTO3bl. DpyKTO3a
B IIPUPOJIE U €€ OHoIornyeckas posb.

4. TlenTo3sl. Pubo3a u nezokcuprbo3a Kak mpeiCTaBUTENN aabIoneHTo3. CTpOSHUE MOJIEKYIL.

5. Hucaxapunel. Ctpoenue nucaxapuoB. Criocod cowieHeHus UKIOB. BoccranapiuBaromue u
HEBOCCTAHABIIMBAOIINE CBOMCTBA JUCAXapU/IOB KaK CICJICTBUE COUWICHeHHS 1TUKIa. CTpOCHHUE U XUMUYECKUE
CBOMCTBA caxapo3bl. TeXHOJIOTHYECKHE OCHOBHI MPOU3BOACTBA caxapo3bl. JIakT03a 1 MaIbTO3a KaK H30MEpHI
caxapo3bl.

6. [Mommmcaxapuapl. OOmee crpoenne noaucaxapuaoB. CTpoeHHe MOJICKYIIbI KpaxMalia, aMiiio3a u
aMUJIONeKTUH. PU3NUECKHe CBOMCTBA KpaxMalia, €ro HaX0/JIeHHE B MPUPOJIE U OMOJIOTUYECKAs POJIb.
['muxoren. Xumuueckue cBoicTBa kpaxmaia. CTpoeHHE 3JIEMEHTapHOTO 3BE€HA 1EJUTI0NI03bl. BriusHue
CTPOEHUS MOJIUMEPHOM LIeNN Ha PU3NYECKUE U XMMUYECKHE CBOMCTBA LEJUIHOIO3bI. [ HAPOIIN3 LETI0I03Bl,
00pa3zoBaHue CI0KHBIX H3PUPOB C HEOPTAHUUECKUMHU U OpraHMYecKuMU Kuciotamu. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIeKe, Bucko3e. Haxoxkaenue B mpupojie u Ouosioruueckasi poJib
1esu10a03bl. CpaBHEHHE CBOMCTB KpaxMala U LEJUTI0I03bL.

B Tom 4uciie, npakTHYECKUX 3aHATHH M J1A00PATOPHBIX padoT

[IpakTueckoe 3anarue: «Peakus «cepeOpsiHOrO 3epKajay INI0K03bl. B3aumoaeiicTBIE III0KO3bI C
ruapokcuioM meau (11) npu pasnuuHbix TeMneparypax. JleficTBue aMMUayHOTO pacTBOpa OKCUaa cepedpa
Ha caxaposy. JleiicTBue ioaa Ha kpaxman. OOHapyXeHHEe KpaxMalia ¢ TOMOIIbIO KaYEeCTBEHHON PEeaKIuy B
MeJie, xjiebe, Horypre, MaprapvHe, MaKapOHHBIX U3IEIUSAX, KpyNax»

CamocrosiTesibHasi paboTa 00y4aruuXxcst

Tema 1.11.
AMMHBI,
aAMHHOKHCJIOTDI,
Oeakn

CoaepxaHue yueOHOro MaTepuasa

1. Knaccugukanus u nzomepust aMuHoB. [lonsitie 06 amunax. [lepBuyHbie, BTOpUYHBIE U TPETUYHBIC
amuHbl. Knnaccuduxanus aMMHOB 1O TUITY YIJIE€BOJOPOJHOIO pajivKaia U YUCILy aMUHOTPYIII B MOJIEKYIIE.
["oMoJIorHuecKue psiibl MPeIeNIbHBIX aTu(aTHIecKuX U apOMaTHYECKIX aMUHOB, H30MepHsi 1 HOMEHKJIATypa.

2. XUMHYECKHE CBOMCTBA aMUHOB. AMUHBI KaK OpraHMYECKUE OCHOBAHUS, X CPABHEHHE C aMMHUAKOM U
JIPYrUMH HEOPraHWYECKUMHU OCHOBaHUSAMHU. CpaBHEHNE XUMUYECKUX CBOMCTB ann(aTHIeCKuX U
apoMaTuieckux aMuHOB. O0Opa3oBaHne aMuA0B. AHWINHOBBIE KpacuTenu. [ToHsTHE O CHHTETHYECKUX
BOJIOKHAX. [lomamMuael ¥ monMaMuaHble CHHTETUYECKHE BOJIOKHA.

3. Ilpumenenune u noaydeHue amMmuHoB. [lonydaenne amunoB. Pa6oter H.H.3ununa.

4. AMuHOKUCHOTHL [ToHSTHE 06 aMUHOKUCIIOTAX, UX Kiaccudukamnus u crpoenre. Onruyeckas u3oMepus a-
aMHUHOKHKCIIOT. HOMeHKIaTypa aMMHOKHCIIOT. [[BOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB @MUHOKHUCIIOT
U ee nmpuuuHbL. bunomnspasie nousl. Peakiun konaeHcanuu. [lentuanas cBsi3b. CUHTETUUECKHE BOJIOKHA:
KarpoH, sHaHT. Knaccugukanus BonokoH. [lonyueHne aMUHOKHUCIIOT, UX MPUMEHEHUE U OMOJIOTHYECKast

byHKIHS.

OK 1 OK
2,5,7,9,
IIK 1.2-1.4;
11K2.1-2.8;
I1K3.2-3.6;
I1K5.4-5.5
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5. benku. benku Kak npupoaHble noaumepsl. IlepBudnas, BTopuyHas, TpETUYHAS U YETBEPTUIHAS
CTPYKTYpHI 0esikoB. PuOpUIUIspHBIE U TI00YISpHbIE OETKH. XUMUUYECKHE CBONCTBA OEIKOB: TOPEHNE,
JIeHaTypalus, TMIpOoJIN3, KaUeCTBEHHbIE (LIBETHBIE) peakuu. bruonoruueckne GyHKIMM OENKOB, UX
3HaueHue. benku kak koMnoHeHT nuuy. IIpobaema GenKOBOro rojiolaHus U MyTH €€ PEelIeHUs!.

B ToM 4uciie, npaKTHYECKHUX 3aHATHH M JIA00PATOPHBIX padoT

[IpaxTueckoe 3ansarue: «/lenarypauus Oenka. L{BeTHble peakunn 6enkoB. OOHapyxeHHe Oenka B KypUHOM
SIMLE U MOJIOKE»

CamocrosiTesibHast padoTa 00y4yarouuxcst

Tema 1.12.
A3oTconepaxaiue
rerepouMKJINYecKHe
COeIMHEHUS.
HyxkJienHoBbIE
KHCJIOTHI

Conep:xanue yueOHOro MaTepuasa

HyxnennoBble kucinoTsl. HykieMHOBBIE KUCIOTHI KaK IPUPOIHBIE osnMepbl. HykiieoTuabl, UX CTpOEHUE,
npumepbl. AT® u AJID, ux B3aumonpeBpallleHue 1 poJib 3Toro nporecca B npupoae. [Housrue JIHK u PHK.
Crpoenue JIHK, ee nepBuuHas u BTopuuHas cTpykrypa. Padotel @.Kpuka u /[.Yorcona.
KommiementaprnocTs a3oTucteix ocHoBanuil. Perumkanus [JHK. Oco6ennoctu ctpoenus PHK. Tunst PHK
1 ux ouonornyeckue pyHkuuu. [lonstue o TponyHoM koze (kogoHe). bruocunTes O6enka B AKUBOU KIIETKE.
I"'ennas nmxeHepus 1 buotexnonorus. TpancrenHsle (YOPMBI PACTCHUN U JKUBOTHBIX.

B ToM 4uciie, npaKTHYECKHUX 3aHATHH M JIA00PATOPHBIX padoT

\S}

[IpakTueckoe 3ansTue: «PeleHne 3KCnepuMEHTAIBHBIX 3a/1a4 10 OPraHUYECKON XUMUN

CamocrosiTesibHas padoTa 00y4aruuxcst

OK 1 OK
2,5,7,9

Tema 1.13.
buogornyecku
aAKTHBHbDbIE
coeIMHEeHHUs

Conepxanue yueOHOro MaTepuasa

1. ®epmenTtsl. [TonsTHE O PepMeHTaX KaK O OMOJOTMYECKUX KaTaln3aTropax OeJIKOBOM MPUPOIBI.
Oco0OeHHOCTH CTPOEHUS U CBOMCTB B CPAaBHEHUHU C HEOPraHMYECKUMHM KaTanu3zaropamu. Knaccuduxanus
¢depmenTOB. OCOOEHHOCTH CTPOEHHS U CBOUCTB (PEPMEHTOB: CETIEKTHBHOCTH U 3(p(PEeKTUBHOCTD.
3aBUCUMOCTb aKTUBHOCTH (pepMEHTOB OT TeMiieparypsl 1 pH cpezpl. 3HaueHune pepMeHTOB B OMOJIOTUU U
IIPUMEHEHHE B TPOMBILIJIEHHOCTH.

2. Buramunsl. [Toustue o ButamuHax. Mx knaccudukarms u o6o3Hauenue. Hopma nmoTpediieHnss BATAMUHOB.

BonopactBopumsie (Ha npumepe ButamuHoB C, rpynns! B u P) u sxupopactBopumslie (Ha mpumepe
BuTaMuHOB A, Du E). ABUTaMHHO3BI, THIEPBUTAMUHO3bI M TUTIOBUTAMUHO3bI, X MPOQUIAKTHKA.

3. rOpMOHI)I. IlousTue o ropMoHax Kak OMOJIOrMYECKH aKTUBHBIX BCIHICCTBAX, BBIINOJTHAOIMNUX SHAOKPHUHHYIO
PEryIAIHNIO )KU3HCACATCIbHOCTH OPraHnu3MOB. KHaCCI/I(bI/IKaHI/ISI TFOPMOHOB: CTCPOU/IbI, ITPONU3BOAHBIC
AMHWHOKHCIIOT, INOJTHUIICITUAHBIC U OCIKOBEIC TOPMOHBEI. OTIICJII)HI)IC MNpEACTAaBUTECIIN: 3CTPAANOJI,
TCCTOCTCPOH, MHCYJIMH, aIPpCHAJIVMH.

4. JlexapctBa. [lonsTe o lekapcTBax Kak XMMUOTepaneBTUUECKUX npenaparax. Kpatkue ncropuueckue
CBEJICHUS O BOSHUKHOBEHHH U PAa3BUTUH XUMHOTEpANUu. [ pymsl JeKkapcTB: Cynb(aMuabl (CTPENnTOIU ),
AHTUOMOTHUKY (MEHULMIUINH), aHTUIUPETUKHN (aCIIMPUH), aHAIbI€TUKHU (aHAJIBIMH). MeXxaHu3M JIeHCTBUS
HEKOTOPBIX JIEKAPCTBEHHBIX NPENapaToB, CTPOCHUE MOJIEKYJI, TPOrHO3MPOBAHUE CBOMCTB HA OCHOBE aHAJIM3a

OK 1 OK
2,5,7,9,
OK 10,

I1K 3.3,4.4.
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XUMHUYCCKOTO CTPOCHHA. AHTI/I6I/IOTI/IKI/I, ux KJIaCCI/I(l)I/IKaL[I/ISI o CTPOCHHIO, TUITY U CIICKTPY HeﬁCTBHH.
be3zonacHble criocoObl MPUMEHEHHsI, JIEKAPCTBEHHBIE (DOPMBI.

B ToM 4nciie, npaKTHYECKUX 3aHATHH M JIA00PATOPHBIX padoT

[IpakTuueckoe 3anstue: «OO0HapyXeHUEe BUTaMHHA A B 1OJIcoJIHeYHOM Maciie. OOHapyxeHue Buramuda C B
si07109HOM coke. Onpesiesienne BuTamMmuHa DB ppIObeM JKHUpe UITH KYPUHOM KEITKE

CamocrosiTesibHasi padoTa 00y4auuXxcst

Paznea 2.

OO0uiasi 1 HeOpraHu4veckast XuMms

91

Tema 2.1.
Xumus — HAyKa O
BelecTBaxX

Coaepxanue yueOHOro MaTepuaJia

1. CocraB BemiecTBa. XuMU4ecKHe 31eMeHThI. CIIOCOObI CyIlIECTBOBAHNS XUMHUECKUX 3JIEMEHTOB: aTOMBI,
IIPOCTBIE U CJIOKHBIE BElllecTBa. BemecTBa MOCTOSIHHOTO U IEPEMEHHOI0 COCTaBa. 3aKOH MOCTOSHCTBA
cocTaBa BelecTB. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHHs. CriocoObl 0TOOpaXkeHUs
MOJIEKYJT: MOJIEKYIISIPHBIE M CTPYKTYpPHBIE (DOPMYITBI; IAPOCTEPKHEBBIE M MACIITAOHBIE TPOCTPAHCTBEHHBIE
(Crroapra — bpurne6a) Moaenn MOJIEKYII.

2. Usmepenue BemiecTBa. Macca aTOMOB M MOJIEKYJI. ATOMHas €IMHUIIA MacChl. OTHOCUTENIbHBIE aTOMHAs U
MOJICKYJIsipHast MacCChbI. KommuecTBo BCIICCTBA U CAVMHUIIBI €0 UBMCPCHHA: MOJIb, MMOJIb, KMOJIb. Ywucio
Asoranpo. MoJisipHast Macca.

3. ArperatHble COCTOSIHMS BeniecTBa. TBepaoe (Kpuctamudeckoe U amop(Hoe), )KUIKoe U ra3000pazHoe
arperaTHbIE COCTOSIHUS BEIIeCTBA. 3aKOH ABOTaApO U €ro ciencTBus. MoisipHbIi 00beM BEIIECTB B
ra3zoo0pa3HoM coctosiHui. OObeIMHEHHBIN ra30BbIi 3aKOH U ypaBHeHHEe MeHeneeBa — Kianeiipona.

4. Cmecu BCIIICCTB. Paznmuuns MCXKY CMCCIAMU U XUMHUYCCKUMU COCTUHCHUAMMU. MaccoBas 1 00beMHas J0JIn
KOMIIOHCHTOB CMECCH.

B Tom 4uciie, npakTHYECKUX 3aHATUH M JIA00PATOPHBIX padoT

[IpakTnueckoe 3ansaTue: «3roroBiaeHue MOJEIEH MOJIEKYJI HEKOTOPBIX OPraHUYEeCKUX M HEOPraHWYECKHUX
BEILIECTB)

CamocrosiTesibHasi padoTa 00y4arouuXxcst

0K 2,5,7,9

Tema 2.2.
Crpoenne aroma

Coaepxanue yueOHOro MaTepuasa

1. Atom — cnoxkHas yactuia. JlokazarenbcTBa COKHOCTH CTPOCHUS aTOMa: KaTOHbIE U PEHTI€HOBCKHUE
yad, HoTodPdeKT, paagoaKTUBHOCTD, JIEKTPOIIHU3.

2. Ilnanerapuas mojenb atoMa J. Pezepdopna. Ctpoenue aroma o H. bopy. CoBpeMeHHbIe npeicTaBIeHus
0 ctpoeHuu aroMa. KoprycKyssipHO-BOJTHOBOM JTyalTu3M YaCTHII MUKPOMUPA.

3. CocTaB aTOMHOTO siipa. Hyk/OHBI: IpOTOHBI ¥ HEUTPOHBL. 1130TONBI M HYKIUABL. Y CTOWYMBOCTS SAEP.

4. DnexktpoHHas 000104Ka aToMOB. [ToHsATHE 00 1EKTPOHHOM OpOUTANIN U 3JIEKTPOHHOM 00J1ake. KBaHTOBBIE
YHCIia: TJIaBHOE, OpOUTaIbHOE (M0OOYHOE), MATHUTHOE U CIIMHOBOE. Pacnpeienenne 3IeKTPOHOB IO
OHEPTCTUYCCKHUM YPOBHAM, IIOAYPOBHIAM U Op6I/ITaJI$IM B COOTBCTCTBUU C NPUHIHUIIOM HanMEHBIIICH OHCPruu,
npuHuunoM Ilaynu u npasunom I'yHaa. DneKTpoHHbIE KOHQUTYPAlMU ATOMOB XUMHUYECKUX AJIEMEHTOB.

0K 2,5,7,9
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5. BanieHTHBIE BO3MOXKHOCTH aTOMOB XMMHUUYECKHX 3JIEMEHTOB.

6. DJEeKTpOHHAs KJIACCU(PUKALINUS XUMUUECKHUX DJIEMEHTOB: S-, p-, d-, f-371eMeHTHI.

CamocrosiTesibHasi padoTa 00y4auuXxcst

Tema 2.3. Coaepxanue yueOHOro MaTepuaJia 0K 2,5,7,9
Ilepuoauyeckuii 1. OTKpBITHE IEPHOINYECKOTO 3aKoHa. [IpeInoChUIKN: HaKOTUIeHHE (PAKTOIOTHIECKOTO MaTepuaia, paboThl
3aKOH U npeamectseHHUKOB (M. B. [lebepetinepa, A. O.11lankyptya, Ix.A.Hetonenaca, JI.FO.Meiiepa), chesn
Ilepuoauyeckas xuMHKoB B Kapicpyns, nuunoctHsle kauectBa /1. V1. MenneneeBa. Otkpoitue /1. . MenaeneeBsiM
cucrema xumuueckux | [lepuonnyeckoro 3akoHa.
3jemenToB JI.H. 2. Ilepuoimueckuii 3akoH U cTpoeHue aroma. M3otonsl. CoBpeMEHHOE MOHATHE XUMUYECKOTO 3JIEMEHTA.
MenneneeBa 3akonomepHocTh ['. Mosnu. CoBpemennas popmynuposka Ilepuoauueckoro 3akona. [lepuoamueckast
cCUCTEeMa U cTpoeHHe aroma. PU3NUYECKUi CMBICT MOPSAKOBOIO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIbI U
nepuoja. [lepuoauueckoe n3MEHEHNE CBOMCTB AIEMEHTOB: pauyca aTOMa; SHEPIrUU MOHU3ALINN;
AJIEKTPOOTPHULATENBLHOCTH. [[pUUMHBI N3MEHEHUS METAJUINYECKUX U HEMETAIJIMYECKUX CBOMCTB 3JIEMEHTOB B
IpymnIax v Nepuojaax, B ToM uucie 0oJapIMX U cBepxOoibiiux. 3HaueHue Ilepuonnyeckoro 3akoHa u
[Tepuoanueckoit cucremMbl XuMuueckux anemeHToB . . MenaeneeBa uist pa3BUTHSI HAYKU U IOHUMaHUS
XMMUYECKON KapTHHBI MHpA.
CamocrosiTesibHasi padoTa 00y4yalOmmXxcst
Tema 2.4. Coaepxanue yueOHOro MaTepuaJia 0K 2,5,7,9

CTpOCHI/Ie BeieCTBA

1. ITousiTEe 0 XUMHUYECKOH CBSI3H. THUIBI XUMHUYECKUX CBS3EH: KOBAJICHTHAsA, HOHHAsA, MEeTaIndecKas 1
BOJIOPOJIHASL.

2. KoBaneHTHas XuMu4ieckasi CBs3b. JIBa MexaHnu3Ma 00pa30BaHus TOU CBSI3U: OOMEHHBIN U IOHOPHO-
akuenTopHelil. OCHOBHBIE TAPaMETPhI ATOTO THUIA CBSA3M: AJIUHA, IPOYHOCTh, YTOJI CBSI3U WM BaJIEHTHBIN
yroi. OCHOBHBIE CBOICTBA KOBAJIEGHTHOMN CBSI3M: HACBIILIEHHOCTb, MOJIIPU3YEMOCTh U IPOYHOCTb.
DNEeKTPOOTPULIATENBHOCTD U KJIACCU(UKALMS KOBAIEHTHBIX CBA3EH 110 3TOMY IIPU3HAKY: MOJISIPHAs U
HENoJIApHasi KOBaJIEHTHbIE CBA3H. [10JIIpHOCTD CBSA3M U MOJIIPHOCTH MOJIEKYJbl. CI0c00 MepeKpbIBaHUS
AJIEKTPOHHBIX OpOUTaNEl U KiIaccu(UKaIMs KOBAJIEHTHBIX CBSI3€H IO 3TOMY IPU3HAKY: CT- U M-CBSI3H.
KpaTHOCTh KOBaJ€HTHBIX CBSI3€H U KIIaCCU(PUKALUS UX 10 3TOMY IPU3HAKY: OJUHAPHBIE, ABOWHBIE, TPONHBIE,
MOJYTOPHBbIE. TUIBI KPUCTAIIMYECKUX PELIETOK Y BEIIECTB C 3TUM THUIIOM CBSA3U: aTOMHBIE U MOJIEKYJIIPHBIE.
Pu3nyecKre CBOMCTBA BEUIECTB C ITUMHU KPUCTAJUNIMYECKUMU PEIIECTKAMMU.

3. Nonnas xummuueckas cBsi3b. KpaiiHuii ciydail KOBaJIeHTHOM MOJISpHOM cBsi3U. MexaHu3M o0pa3oBaHus
MOHHOM CBs3U. MIOHHBIE KPUCTAJUIMYECKHUE PEIIETKN U CBOMCTBA BEIIECTB C TAKUMU KPUCTAJUIAMH.

4. Mertannuueckast Xxumudeckast cBsizb. OcoOBblil TN XUMHUYECKOM CBSI3H, CYILIECTBYIOINN B MeTaJlJIaX U
crutaBax. Ee oTimuus v cXoACTBO ¢ KOBAJIEHTHON U HOHHOM CBs3sIMH. CBONCTBA METAJUIMUECKOM CBSI3U.
Merammueckne KpUCTAIIINYECKUE PEIIETKH U CBOMCTBA BEIIECTB C TAKMMU KPUCTAJUIAMM.

5. Bogoponnas xuMuueckas cBsi3b. MexaHnusm oOpazoBaHus Takoil cBsi3u. Ee kinaccudukanus:
MEXMOJIEKYJISIpHAsl U BHYTPUMOJIEKYJISIpHAsl BOJIOPOJIHBIE CBS3U. MOJIEKYISIpHBIE KPUCTAININYECKHE PEIIETKH
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JUI 9TOTO TUIa CBsA3H. PU3NUECKHE CBOMCTBA BEIIECTB C BOJAOPOIHOM CBsA3bI0. brosiornueckas posb
BOJIOPOJIHBIX CBSI3€H B OpraHM3allK CTPYKTYp OMOIOIMMEPOB.

6. Equnas npupoaa XMMHYECKUX CBSI3€H: HAJIMUUE Pa3InYHbIX TUIIOB CBSI3€W B OJIHOM BEILIECTBE, IEPEXO]
OJIHOTO THIIA CBSI3U B IPYIOM U T. II.

7.KommnekcoobpaszoBanue. [loHsTHE O KOMITJIEKCHBIX cOeAMHEHUsIX. KoopanHamoHHOE YnciIo
KOMIUIeKcooOpa3oBarenst. BHyrpeHHsis u BHemH:s chepa komiuiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX
coenrHeHun. VX 3HaueHue.

B Tom 4uciie, npakTHYECKUX 3aHATHH M JJA00PATOPHBIX padoT

JlaGoparopnas padora: «KauectBeHHbIe peakiinu Ha HOHBI Fe2+ u Fe3+y»

CamocrosiTesibHasi padoTa 00y4auuXxcst

Tema 2.5.
IHonumepsl

Conepxanue yueOHOro MaTepuasa

1. Heopranuueckue nonuMepsl. [loammepbl — npocThie BElecTBa ¢ aTOMHOM KPUCTAININYECKON PEIIETKOM:
JUTOTPOTHBIE BUJIOU3MEHEHHs yriieposa (anMas, rpadur, kapOouH, (yiiepeH, B3auMOCBA3b THOPUIU3AINN
opbOuTanel y aToMOB yriiepoja ¢ IpOCTPAaHCTBEHHBIM CTPOCHHEM aJNIOTPOITHBIX MOAN(DUKAINI); CeNleH U
TEJUTyp LENoYeYHOro cTpoeHus. [lonrMepsl — CI0KHBIE BELIECTBA C AaTOMHOM KPUCTAJUIMYECKOH pEeIIeTKOM:
KBapIl, KpeMHE3eM (JTMOKCUTHBIE COCTUHEHUSI KPEMHHUSI ), KOPYH/T (OKCHUJ] AJIFOMUHUSA) U AJIFOMOCHIIMKATHI
(ToJsieBbI€ MIMATHI, CIIOAA, KA0JIMH). MuHepalibl 1 ropHbie Topoibl. Cepa miactuyeckas. MuHepaibHOe
BOJIOKHO — acOecT. 3HaueHHEe HEOPraHUYECKUX MPUPOIHBIX TOJIUMEPOB B (POPMUPOBAHUH OJTHOU U3
re0JIOTMYECKUX 000JI04eK 3eMJId — JIUTOCGHEPHI.

2. Oprannyeckue noauMmepsl. CiocoObl UX MOTYYEHUS: peaKlUy NOJUMEPHU3alMK U PEaKIuU
noJMKoHAeHcauuu. CTpYKTypbl OJMMEPOB: JIMHENHBIE, Pa3BETBICHHbBIE U IPOCTPAHCTBEHHBIE.
CrpykTyprpoBaHHE MOJIMMEPOB: ByJIKaHU3aLUs KaydyKOB, 1yOjeHHE OEIKOB, OTBEPKICHUE
ITOJIMKOHACHCALIMOHHBIX MIOJIMMEPOB.

OK I- OK
2,5,7,9,
IK 1.1,

2.1,3.1,4.1,5.1

3. Knaccudukariysi moJIaMepoB 0 pa3IuyHbIM MPH3HAKAM.

B ToM 4uciie, npakTHYECKUX 3aHATHH M JJA00PATOPHBIX padoT

Jlaboparopnas pabota: «O3HaKOMIIEHHE ¢ 00pa3LlaMy IIaCTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB ¥ TOPHBIX
OpOJI»

CamocrosiTesibHass padoTa 00y4aouuxcst

Tema 2.6.
JucnepcHblie CHCTEMBI

Conepxanue yueOHOro Marepuaja

1. Ilonamue o oucnepcuvix cucmemax. Kiiaccupukanusi TUCIEpCHBIX CUCTEM B 3aBUCUMOCTU OT
arperaTHOTO COCTOSIHMSI JUCTIEPCUOHHOM Cpelibl U AUCIIEPCHOM (ha3bl, a TaKXKe M0 pa3Mepy UX YaCTHUILL.
I'pyOoaucniepcHbIE CUCTEMBI: AIMYIIBCUU U CyCHIEH3UH. TOHKOUCTIEPCHBIE CUCTEMBI: KOJUIOMIHBIE (30JI1 U
rejin) U UCTUHHBIE (MOJIEKYISpHbIE, MOJIEKYISIPHO-UOHHBIE U MOHHBIE). D ekt Tunaansa. Koarynsamus B
KOJUIOMHBIX pacTBopax. CHHEpE3UC B resix.

2.3Hauenue OUCnEPCHBIX CUCHEM 6 HCUBOTL U HEHCUBOU NPUPOOE U RPAKMUYECKOU HCUIHU Yel06eKd.

OK 1 OK
2,5,7,9,
I1IK 3.5,.3.6,
4.2.
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DOMYIIbCUU U CYCIIEH3UU B CTPOUTENLCTBE, UILIEBON U METUIIMHCKOM MPOMBIIIIIEHHOCTH, KOCMETHKE.
buonorunueckue, MEAUIIMHCKUE U TEXHOJIOTMUECKUE 30J1M. 3HAUEHHE T'eliel B OpraHu3aliy KUBOW MaTEpPUH.
buonoruueckue, nuieBble, MEIUIMHCKUE, KOcMeTHYecKue reiau. CHHepe3nc Kak (pakTop, ONpenestomni
CPOK I'OJTHOCTH IIPOJYKLIMU HA OCHOBE reseil. CBepThIBaHUE KPOBU KaK OMOJIOTHYECKUI CUHEPE3NC, €TO
3HAYCHHUE.

CamocrosiTesibHas padoTa 00y4yaouuxcst

Tema 2.7.
XumMuyeckue peakiun

Coaepxanue yueOHOro MaTepuasia

1.Knaccugpukayua xumuueckux peakyuii ¢ op2anuyecKkoil u Heopzanuyeckou xumuu. llousarue o
XUMUYECKOH peakiuu. Peakiuu, naymue 0e3 n3MEHEeHHs] KAYeCTBEHHOTO COCTaBa BEIIECTB: aJUIOTPOIUA3AIUs
1 n3oMepu3aius. Peakuuu, uayiye ¢ i3MEHEHUEM COCTaBa BEIIECTB: M0 YHUCTY U XapaKTepy pearupyronmx
1 00pa3yroluxcs BeIecTB (pas3yioKeHNsl, COETUHEHMS, 3aMEIlIeHUs, 00MEHa); 110 U3MEHEHUIO CTETeHEeN
OKHUCJICHUS DJIEMEHTOB (OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIE U HEOKHUCITUTEIHbHO-BOCCTAHOBUTEILHBIC
peakium); 1o TeroBoMy 3¢ hekTy (3K30- U SHIOTEPMUUECKHE); 110 (Pa3e (roMO- U TeTepOreHHbIE); M0 Ha-
npaBJeHuIo (00paTuMbie U HEOOpPaTUMBIE); 10 UCTIOIB30BAHUIO KaTaau3aropa (KaTaIuTUYECKUE U
HEKATAIUTUYECKHE); 10 MEXaHU3MY (paJIuKaJIbHbIEe, MOJIEKYJISIPHBIE M HOHHBIE).

2.Bepoamnocms npomekanua Xxumuueckux peaxkyuit. BHyTpeHHss1 SHeprus, sHTanbnus. TermnoBoi apdext
XUMHMUECKUX peakuuid. TepMoxumnueckue ypaBHeHus. CTaHapTHAs SHTAIBINS peakluil U 00pa3oBaHus
BemiectB. 3akoH I'. . 'ecca u ero crnenctBus. DHTpomusI.

3. Ckopocmb xumuueckux peaxyuii. llonste o ckopoctu peakiuii. CKOpoCTb TOMO- U T€TepOTeHHON
peakiuu. JHEprusi aKTUBALIUH.

4. dakTophl, BIUSIONIUME HA CKOPOCTh XUMUYECKON peakiuu. [Ipupoaa pearupyromux BemecTs.
Temmnepatypa (3akoH Bant — lN'odda). Kornenrpanwms. Karanuzaropsr u katain3: TOMO- U T€TEPOTSHHBIH,
UX MexaHu3Mbl. DepMeHThI, UX CpPaBHEHUE C HEOPTraHUYECKUMH KaTaIN3aTOpaMU. 3aBUCUMOCTb CKOPOCTH
peaKkuuii OT MOBEPXHOCTH CONMPUKOCHOBEHHS PEArHpPYIOIINX BEIIECTB.

5.06pamumocme xumuueckux peaxkyuit. Xumuueckoe pagnogecue. I[IoHITHE O XUMUYECKOM PAaBHOBECHHU.
PaBHOBecHbIE KOHIIEHTpaMH. [[HHAMUYHOCTH XUMUYECKOTO paBHOBeCHS. DaKTOPHI, BIUSIONINE HA
CMEIIEHUE PAaBHOBECHSI: KOHIICHTpallUs, aBiaeHue, remneparypa (nmpunuun Jlelllatense).

10

B ToM 4uciie, npaKTHYECKHUX 3aHATHH M JIA00PATOPHBIX padoT

Jlaboparopnast padota: «[logyueHne KHCI0poaa pa3iokeHHeM MepOKCHIa BOIOpo/ia U (WIN) epMaHraHaTa
KaJIHsDy

Jlaboparopnas padota: «Peakiuu, naymnme ¢ o0pa3zoBaHUEM 0CaJIKa, Tra3a WM BOJbI JJI1 OPraHUYeCKUX U He-
OpPra’Hnuv4eCKuX KUCJI0T»

CamocrosiTesibHas padoTa 00y4auuxcst

OK 1,
0K 2,5,7,9,
I1K 5.3-5.5.

Tema 2.8.
PacTBopsI

Coaepxanue yueOHOro MaTepuasa

1. ITonsiTre o pactBopax. PU3MKO-XMMHUYECKasi IPUPOJA PACTBOPEHMsI U pacTBOpoB. B3aumoeiicraue

OK'1
0K 2,5,7,9,
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PacTBOPUTEIIS U PACTBOPEHHOTO BeliecTBa. PacTBopuMocTsh BetecTB. CriocoObl BEIPAKEHHS KOHIICHTPAIIUN
pPacTBOPOB: MaccoBasi JOJISl PACTBOPEHHOTO BeMIeCTBa (ITPOIIEHTHAs ), MOJISIpHAsI.

2. Teopust IEKTPOJMTUUECKON AUCccOMali. MeXaHU3M JUCCOLMALMU BEIIECTB C PA3IMYHBIMUA TUIIAMU
XUMHMUYECKUX CBsi3el. BKilag pyccKMX ydeHBIX B pa3BUTHE MPEICTABICHUHN 00 3JIE€KTPOIUTHUECKON
muccouuanuu. OCHOBHBIE MOJIOKEHUS TEOPUH DIIEKTPOIUTHYECKOH Tucconnanuu. CTeneHb
AIIEKTPOIMTUYECKON TUCCONMany 1 (PaKTOpHI ee 3aBUCUMOCTH. CHIIbHBIC M CPETHHE AJIEKTPOJIHUTHL

3. duccounanus Boasl. Bogopoanslii nokasarens. Cpea BOJHBIX PACTBOPOB IEKTPOIUTOB. Peakuinn
00OM€Ha B BOJIHBIX PACTBOPAX JEKTPOIUTOB.

4. T'upponus kak oOMeHHbIN nporiecc. HeoOpaTuMblil rujpoin3 OpraHnyeckux 1 HEOPraHMUECKuX
COEJIMHEHUI U €ro 3HaYCHHE B MPAKTUYECKOM JIESTEIbHOCTH YEJIOBEKA.

5. Obparumslii ruaposns coneid. CtyneHuaTsiil ruaponus. [lpakTuueckoe npuMeHeHHE THIPOIIN3a.

6. ['unponu3 opraHnyecKuX BelecTB (OEIKOB, )KUPOB, YIIIEBOJIOB, MOJMHYKIEOTH10B, AT®) u ero
OnoJIOTHYECKOE M pakThdecKkoe 3HaueHne. OMpuIeHue KupoB. Peaknus srepudukanum.

B ToM 4uciie, npaKTHYECKHUX 3aHATHH M JIA00PATOPHBIX padoT

\S}

IIpaxTrueckoe 3ansatue: «lIpuroroBnenne pacTBOPOB pa3IMUHBIX BUJIOB KOHLIIEHTPALUN»

CamocrosiTesibHasi padoTa 00y4aruuxcst

1K 4.1, 4.4

Tema 2.9.
OxucauTebHO-
BOCCTAHOBHUTEJIbHBIE
peakuuu.
DJIeKTPOXUMHYECKHUE
NMPoLecchl

Coaepxanue yueOHOro MaTepuasa

1.OxucnnuTeNnbHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb okucaeHus. BoccTaHOBUTENN M OKUCIUTENH.
OxucrieHne 1 BOCCTaHOBJIEHHE. BaykHelIIe OKUCINTENN U BOCCTaHOBUTENH. BoccTaHOBUTEIBHBIE CBOMCTBA
METaJJIOB — MPOCTHIX BeniecTB. OKUCINUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAINIOB — IPOCTBIX
BeliecTB. BoccTaHOBUTENBHBIE CBOMCTBA BEIIECTB, 00Pa30BAHHBIX 2JIEMEHTAaMH B HU3IIEH (OTpUIIATETHHOM)
CTENEeHU OKUCIIEeHUsI. OKUCIUTENIbHbBIE CBOMCTBA BEIIECTB, 00pa30BaHHBIX 3JIEMEHTAMMU B BbICIIEH
(MOJ0XKUTENBbHON) cTeneH! OKUCIeHHs. OKUCIUTENbHbBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA BELIECTB,
00pa30BaHHbBIX IEMEHTAMHU B TPOMEKYTOUHBIX CTETIEHIX OKHCIICHUSI.

2. Knaccugukaius OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX peakiuil. Peakiimm MexaToMHOTO 1
MCKMOJICKYIIAPHOTO OKUCIICHUA-BOCCTAHOBJICHUA. PeaKIII/II/I BHYTPUMOJICKYJISIPHOT'O OKHUCJICHU A -
BOCCTaHOBJIEHUS. Peakiinm caMOOKHUCIIEHUsI-CAaMOBOCCTAHOBJIEHUS (IUCITPONIOPLIMOHUPOBAHUS).

3. Metozpl cocTaBieHUsI yPAaBHEHHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiiuii. MeTo1 3JIEKTPOHHOTO
Oananca. BiusiHue cpe/ibl Ha TPOTEKAaHUE OKHCIUTEIILHO-BOCCTAHOBUTEILHBIX TIPOIECCOB.

4. X¥uMH4yeCcKue UCTOYHUKHU TOKA. DJIEKTPOAHbIE MOTEHIMAIIBI. Psi/l CTaHIAPTHBIX AIEKTPOAHBIX TOTEHIIMAIOB
(97EKTPOXMMHUECKHUH PsiI HANPSHKEHUH MEeTaioB). [ albBaHMUECKUE 3JI€MEHTHI ¥ IPUHIIAIBI UX PAOOTHI.
CocraBneHne raJbBaHNYECKUX 1eMeHTOB. OOpa30BaHNe ralbBAaHUYECKUX AP MPH XUMUYECKUX MPOLIECCaX.
["anpBaHnMYECKUE 2TIEMEHTBI, IPUMEHSAEMBIE B )KU3HU: CBUHIIOBAs AKKyMYJISTOpHas Oarapesi, HUKEIb-
KaJMueBble OaTapeu, TOMJIMBHBIE DJIEMEHTHI.

5. DIeKTpOaN3 paciijIaBoB M BOJAHBIX pACTBOPOB IEKTPOIUTOB. IIponeccsl, npoucxoadiye Ha KaToJe U

10

0K 2,5,7,9
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aHoJie. YpaBHEHUS AIEKTPOXUMHUUECKUX MPOIECCOB. DIEKTPOJIU3 BOJIHBIX PACTBOPOB C HHEPTHBIMU
ANIEKTPOAaMHU. DJIEKTPOJIU3 BOJIHBIX PAaCTBOPOB C paCTBOPUMBIMHU 3JeKTpoAaMH. [IpakTuueckoe npuMeHeHue
JIEKTPOJIN3A.

B Tom 4uciie, npakTHYECKUX 3aHATHH M JJA00PATOPHBIX padoT

JlaGoparopnas padota: «B3anumoielicTBHEe METAJIJIOB C HEMETAJIJIAaMH, a TAK)Ke C PACTBOPAMHU COJIEH U
pacTBOpaMu KUCIOT)

CamocrosiTesibHasi padoTa 00y4alouuXxcst

Tema 2.10.
Knaccupurkauus
BemtectB. [IpocThie
BellecTBa

Coaepxanue yueOHOro MaTepuaJia

1. Knaccugukarus Heopranndeckux BeniecTs. [IpocTeie u crokHbie BemecTBa. OKCUIBI, X
knaccupukanys. ['uapokcuap! (0OCHOBAHHS, KUCIOPOACOAEpIKAIINEe KUCIOTHI, aM(pOTEPHbIE THAPOKCHIBI).
Kucnotsl, ux knaccudukanus. OcHoBanus, ux kiaccudukanms. Conu cpeHue, KUCiable, OCHOBHBIEC U
KOMIIJIEKCHBIE.

2. Merannsl. [loso)xeHne MeTaljIoB B IEPUOIUUECKON CHCTEME U OCOOEHHOCTH CTPOEHUS UX ATOMOB.
[IpocThie BelmiecTBa — METAJLIBI: CTPOECHUE KPUCTAILUIOB U METaJUIMUeCKasi XuMHuueckas cBsa3b. O01ue
(du3HUecCKre CBOMCTBA METANIOB M KX BOCCTAHOBUTEIHHBIC CBOMCTBA: B3aMMOJICHCTBHE C HEMETAJUIAMH
(KuCTIOpOIOM, TAJIOTEHAMU, CEPOM, A30TOM, BOJIOPOJIOM ), BOJOM, KHCIIOTaMHU, PACTBOPAMHU COJIEH,
OpraHMYECKUMH BEIIECTBAMU (CIUPTAMHU, rajoreHaIKaHaMu, (PEeHOJIOM, KUCIOTaMH), miesnodamMu. OKCUIIbI U
TUAPOKCH/IBI METAIOB. 3aBUCUMOCThH CBOMCTB ATUX COEAMHEHUMN OT CTETIEHEN OKUCIICHUS METAJIJIOB.
3HavYeHNE METAJUIOB B IPUPOJIE U KU3HU OPTraHU3MOB.

3. Koppo3sus meramios. [Touarue koppo3un. XumMudeckas KOppo3usi. DIEKTPOXUMUUECKAs] KOPPO3HSL.
CriocoObl 3alIUThl METAIJIOB OT KOPPO3HUHU.

4. O0mue crocoObl MOJTyYeHHs] METAJUI0B. MeTasuibl B ipupojie. MeTamnyprust 4 ee BUbl: TUpo-, THAPO- U
ANEKTPOMETAILTYPrHsl. DJIEKTPOJIN3 PACILIABOB M PACTBOPOB COCIUHEHHH METAJIJIOB U €r0 MPAaKTHUECKOe
3HaYEHHE.

5.Hememannwt. Tlonoxenne Hemetayios B [lepuoanueckoii cucteme, 0COOEHHOCTH CTPOEHMS UX AaTOMOB.
DIEeKTPOOTPUIIATENEHOCTD.

6. bnaropoabie ra3pl. DIEKTPOHHOE CTPOCHUE aTOMOB 0JIarOPOIHBIX Ta30B U OCOOEHHOCTH UX XUMUYECKUX
1 (PU3NIECKUX CBOMCTB.

7. HemeTaiisl — mpocThi€ BeliecTBa. MX aToMHOE U MOJIEKYJIIPHOE CTPOCHUE UX. AJIIIOTPOIIHSL.
XuMu4eckue CBOMCTBA HeMeTAIIOB. OKUCTUTEbHBIE CBOMCTBA: B3aUMO/ICHCTBHE C METaNIaMH, BOJIOPOIOM,
MCHCC JJICKTPOOTPULATCIIBHBIMHA HEMCTAJUIAMU, HCKOTOPBIMU CJIO)KHBIMU BEIICCTBAMMU. BoccranosurenbHbIe
CBOMCTBA HEMETAJLIIOB B peaknusx € (bTOpOM, KHCJIOPOJAOM, CJIOKHBIMU BEHICCTBAMH — OKUCIIUTCIISIMUA
(a30THOM M CepHOM KUCIOTAMU H JIP. ).

CamocrosiTesibHass padoTa 00y4aouuxcst

0K 2,5,7,9,
K 1.1, 2.1,
4.1,5.1,5.3-5.5.

Tema 2.11.

Coaepxanue yueOHOro MaTepuaJia

OK 1 OK
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OcHOBHBIE KJIACChI
HEOPraHU4eCcKHuX U
OPraHMYecKux
coeIMHeHu i

1. Booopoonwie coedunenua nememannog. Ilonyuenue aMmmmuaka 1 XJIopoBoJ0poJia CHHTE30M U KOCBEHHO.
duznyeckue cpoiictBa. OTHONIEHHE K BOJIE: KUCIIOTHO-OCHOBHBIE CBOMCTBA.

2.0xcuobt u anzudpuowvt kapoonoewvix kucaom. Heconeobpasyromye u coieo0pa3yromnme OKCHIbl.
Kucnornsle okcuipl, ux cBoiicTBa. OCHOBHBIE OKCHIBI, X CBOMCTBA. AM(pOTEPHBIE OKCUIbI, UX CBOICTBA.
3aBUCUMOCTb CBOMCTB OKCH/JIOB METAJUIOB OT CTENIEHU OKUCIEHUSI. AHTHIPU/IbI KApOOHOBBIX KHCIIOT KaK
aQHAJIOTH KHCJIOTHBIX OKCHJIOB.

3.Kucnomut opzanuueckue u neopeanuueckue. KucioTsl B CBETE TEOPUU IEKTPOIUTHUECKON
mucconuanuu. KucioTsl B cBeTe npotoinuTuyeckoi Teopun. Knaccudukanus opraHnyeckux u
HEOpPraHM4YecKuX KUCJIOT. OOmIre cBOMCTBA KUCIIOT: B3aUMOIEHCTBUE OPraHMUECKUX U HEOPTraHUUECKUX
KHCJIOT C METaJUIaMHU, OCHOBHBIMU B aM(OTEPHBIMUA OKCHIaMH ¥ THIPOKCHIAMH, COJIIMHU, 00pa3oBaHue
CJ10KHBIX 3(upoB. OcOOEHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEpHON M a30THOM KHUCIIOT.

4.0cnoeanusa opzanuueckue u neopeanuueckue. OCHOBaHUSI B CBETE TEOPUH JIEKTPOIUTHUECKON
muccolanuu. OCHOBaHUS B CBETE MPOTOJUTHYECKOM Teopuu. Kinaccudukaius opraHnyeckux u
HEOPraHMYeCKNX OCHOBAaHUM. XMMHUYECKHE CBOMCTBA I1I€JI0UEH U HEPACTBOPUMBIX OCHOBaHMM. CBOMCTBA
OECKUCIOPOIHBIX OCHOBaHMI: aMMHUaKka ¥ aMHMHOB. B3anMHO€ BIIMsSHME aTOMOB B MOJICKYJIE aHUJIMHA.

5. Amppomepnvie opzanuueckue u neopzanuueckue coeounenus. AMporepHbie OCHOBAHHUS B CBETE
MIPOTOJIMTUYECKON TeOpUr. AM(POTEPHOCTH OKCUIOB U TUAPOKCUAOB MIEPEXOIHBIX METAIIJIOB:
B3aMMO/ICHCTBHE C KUCIOTAMH U IIEJI0YAMHU.

6.Conu. Knaccuukanus 1 XuMHYeCKHe CBOICTBa cosieil. OcoOEHHOCTH CBOMCTB cOJIel OpraHUYECcKUX U
HCOPraHNMYCCKUX KHCJIOT.

7.I'enemuueckasn cea3p mexcoy Kiaccamu Op2aHuieckux u Heopeanudeckux coeounenui. llonstue o
TEHETHUYECKOM CBSI3U U TEHETUYECKUX PAJIaX B HEOPraHUYECKON U OPraHMYeCKOM XUMHHU. | 'eHeTHuecKne
psAIBl MeTaJlIa (Ha MpUMepe KallblMsl U XKeje3a), HemeTaiia (Cepbl U KpEMHHUSI), TEPEXOJHOTO IJIEMEHTA
(rmmuka). ['eHeTHYECKUE psiibl M TEHETUYECKasl CBSI3b B OpraHM4eckoil XxuMun. EMUHCTBO Mupa BEIIecTB.

B ToM 4uciie, npaKTHYECKHUX 3aHATHH M JIA00PaATOPHBIX padoT

\S}

Jlaboparopnas padota: «I[logydeHue u CBONCTBA YTIIEKUCIIOTO Ta3a»

—

[IpakTnueckoe 3anstue: «llosryueHne aMmmuaka, ero CBOMCTBay

—

CamocrosiTesibHas padoTa 00y4yaouuxcst

2,5,7,9,
I1IK 2.3, 4.3;
IIK 5.3-5.5

Tema 2.12.
XumMud 3JIeMeHTOB

Coaepxanue yueOHOro MaTepuasa

s-Onemenmoi

1. Bogopon. JIBoKCTBEHHOE TIOJIOKEHUE BOJAOPOJIA B IEPUOINUECKOM cucteme. M3oTomnel Bogopoaa. Tsokenas
BoJ1a. OKUCITUTEIBHBIE U BOCCTAHOBUTEIBLHBIE CBOMCTBA BOJOPO/Ia, €r0 MOJTyYeHHE U TpuMeHeHue. Poib
BOJIOPOJIA B )KUBOW U HEKUBOUW ITPUPOJIE.

2. Boza. Ponb Bofibl Kak cpeioo0pa3yroliero BeIecTBa KIETKU. DKOJIOIMYECKHE aCIEKThI BOJIONOJIb30BAHHUS.

0K 2,5,7,9,
K 1.1, 2.2.
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3. DnemenTsl [A-rpynmsl. [lenounsie MmeTamisl. OOmas XapakTepUCTHKA IIETOYHBIX METAJIJIOB HA
OCHOBaHMM NoJ10)keHus B [lepuonnueckoit cucreme snemeHToB [l. . MeHieneeBa u CTpo€HUsI aTOMOB.
[Tonyuenue, puanyeckrue 1 XMMUYECKHE CBOMCTBA IIEJIOYHBIX METAJUIOB. KaTHOHBI 111€JI0UYHBIX METAJUIOB KaK
BaYKHEHIIasi XUMHUYecKas (popma UX CYIIECTBOBAHHUS, PETYISATUBHAS POJIb KATUOHOB KaJIMs U HATPUS B AKUBOU
kieTke. [lpupoiHble coelMHEeHUsl HATpUs M KaJlMsl, UX 3HaUCHUeE.

4. OnemenTsl [IA-rpynmsl. O0m1as XxapakTepucTUKA IIET0YHO3EMETBHBIX METANIOB U MarHus HA OCHOBaHUHU
nosoxeHus B [lepuonuueckoii cucreme snementoB 1. M. MenneneeBa u ctpoenus aromos. Kanbsiuii, ero
MoJIyueHue, PU3NYeCKUe U XUMUYECKHE CBOMCTBA. BaskHelne coeIMHEeHNs Kalbls, UX 3HAaUCHUE U
npumMeHenne. Kanpuii B mpupoie, ero Onosiorudeckast poJib.

p-Onemenmuol
5. AmomuHu#. XapakTepuCTHKa aTIOMUHMS Ha OCHOBAaHUH ToyioKeHus B [lepuoandeckoil cucrteme
aneMenToB J[.M. MenneneeBa u crpoenus aroma. [lonydenue, puznueckue 1 XuMUYeCKHE CBOWCTBA
aNIOMUHHUS. BaxkHeume coeqMHeHns aJllOMUHNS, UX CBOMCTBA, 3HaUeHUE U TpuMeHeHue. [Ipupoaaeie
COCIMHEHUS AJTFOMUHUS.

6. Yraepona u kpemHuit. O0111as XxapakTepuCTUKa Ha OCHOBAaHUH UX MoyioxkeHus B [lepuoanueckoil cucreme
. 1. MenneneeBa u ctpoenus aroma. [IpocTteie BeriecTBa, 00pa3oBaHHbIE 3TUMHU deMeHTaMu. OKCUJIBI 1
TUAPOKCHUBI YTIIEpoJa U KpeMHHUs. BaxkHelne com yrojabHOM U KpeMHHEBOU KUCaoT. CUIMKaTHast
IIPOMBIIIJIEHHOCTb.

7. Tanorensl. OO011as XapakTepUCTHKA raJJOT€HOB Ha OCHOBAaHUU UX MOJI0XeHus B [lepuoguyeckoit cucreme
anemeHToB JI. 1. MenaeneeBa u cTpoeHust aToMOB. ['alorensl — npocThie BEMIECTBA: CTPOCHUE MOJIEKYII,
XUMHUYECKUE CBOMCTBA, MOJYYEHUE U NTPUMEHEHNE. BaxkHelne COeIMHEHUS TaJlOT€HOB, UX CBOMCTBA,
3HAYEHUE U MpUMeHeHue. ['anorensl B npupoie. brosiornyeckas poJib raJoreHosB.

8.XanbkoreHsl. O011as XapakTepUCTHKA XaJIbKOTEHOB HAa OCHOBaHWHU UX MoJiokeHust B [lepuonyeckoit
cucreme auemeHToB J[.M1. MenzeneeBa u cTpoeHuss aToMOB. XaJIbKOTE€HbI — IIPOCTHIE BELECTBA.
Annorponusi. CTpoeHHe MOJIEKYIT aJTIOTPOTTHBIX MOAUUKAINI U uX cBoMcTBa. [lonmydyeHnue u npuMeHeHue
KHCJIOpO/1a U cepbl. XaJIbKOI€HbI B IPUPOJE, UX OMOJIOTHYECKAs! POJIb.

9. Dnementsl VA-rpynmbl. O011as XapakTEpUCTHKA HJIEMEHTOB 3TOM TPYIIbI HA OCHOBAHUU UX MOJIOKEHUS B
[Tepuoanueckoii cucreme snementoB J1. V1. MenneneeBa u ctpoenust atroMoB. CTpoeHUE MOJIEKYIIbI a30Ta U
QIIOTPOTHBIX MouduKamii pochopa, ux Guznveckre 1 XUMHIECKUE CBOMCTBA. BOIOpOIHBIE COeTMHEHUS
aneMeHToB Y A-rpynmbsl. Okcusl a3oTta u pocdopa, COOTBETCTBYIOMIHE UM KUCIOTHI. COJIM 3TUX KUCIIOT.
CBolicTBa KUCIOPOIHBIX COSTUHEHMI a30Ta 1 pocdopa, uxX 3HaUeHHE U TpUMeHeHne. A3oT u docdop B
pUPOJIe, UX OMOJIOTHYECKAs POJIb.

10. Dnements! “A-rpynnsl. O0mas xapakTepuCcTUKa 3JIEMEHTOB ITON TPYIIIbI HA OCHOBAHUH UX MOJIOKEHUS
B Ilepnoanueckoii cucreme sanementoB . 1. MenzeneeBa u CTpo€HUsI aTOMOB. YTJIEPOJ U €r0 aJIOTPOIIHS.
CBoiicTBa aIJIOTPOIHBIX MOTU(BHUKAIMN yriiepo/a, X 3HaueHue 1 npuMeHeHne. OKCHUIBI U TUAPOKCHIBI
yriaepoja U KpeMHUsl, UX XuMu4eckue cBoiictsa. CoM yroJibHOM M KPEMHHUEBBIX KUCIIOT, UX 3HAYEHHUE U

10
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npumenenue. Ilpuporoobpasyromias posb yriaepoaa Juist )KUBOM M KPEMHUS JUIs HE)KUBOW IPUPOJIBI.

d-Onemenmol
11. Ocobennocru crpoerust aromoB d-anemenToB (I1I-YIIIB-rpymm). Mens, TUHK, XpOM, JKee30, MapraHell
KaK IMPOCTHIE BEIIECTBA, NX (PM3MUECKHE U XUMUYIECKHIE CBOMCTBA. HaxoxkIeHne 3TUX METAJUIOB B IPUPO/IEL,
UX roxydeHue u 3uadenne. CoefMHeHUs d-37IEMEHTOB C PA3IMIHBIMU CTETICHSIMHA OKUCIICHUS. XapaKTep
OKCHJIOB U TUJIPOKCHJIOB 3TUX JIEMEHTOB B 3aBHCUMOCTH OT CTEIIEHU OKHCIICHUS METaJlIa.

B ToM 4nciie, npaKTHYECKUX 3aHATHH M JIA00PATOPHBIX padoT

\S}

HpaKTqucxoe 3aHATHUC! «HonyquHe TUAPOKCUJOB aJIIOMUHUA WU HUHKA; UCCIICIOBAHUC UX CBOMCTBY

CamocrosiTesibHast padoTa 00y4arouuxcst

Tema 2.13
XuMHUA B KU3HU
ooIIecTBAa

Conepxanue yueOHOro MaTepuasia

1. XuMus 1 Ipon3BOACTBO. XMMHUECKask IPOMBIIIJIEHHOCTh M XUMUYECKHE TEXHOJIOTUH. ChIpbe IS
XMUMHMUYECKON IPOMBIIIIEHHOCTH. Boa B XMMUYECKON POMBILIUIEHHOCTH. DHEPTHs JUIsl XUMUYECKOTO
IIpon3BoJicTBa. HayuHble NpUHLIMIIBI XMMHUECKOTO IPOM3BOCTBA. 3alllUTa OKPYKAIOLIEH cpelibl U OXpaHa
TpyZJa pU XUMUYECKOM MPOU3BOACTBE. OCHOBHBIE CTAJUM XUMUYECKOTO MPOU3BOICcTBA. CpaBHEHME
IIPOU3BOJICTBA AMMHUAKa M METAHOJIA.

2. XuMus B CEIbCKOM XO35ICTBE. XUMHU3AlLMsI CEIbCKOTO X035MCTBA U €€ HalpaBiieHus. PacTenus u nousa,
MTOYBEHHBIH MOTJIOIAIONINN KOMILIEKC. Y 100peHus U ux Kiaccudukanus. XuMHUYECKUE CPEICTBA 3aLIUThHI
pactenuii. OTpunarenbHble NOCIEACTBUS IPUMEHEHNS TECTULNIOB U O0pb0a ¢ HUMHU. XHUMHU3ALHS
JKUBOTHOBOJICTBA.

3. Xumus u 3xoJiorus. XUMHUYECKOE 3arpsi3sHEHNE OKpysKarolel cpeapl. OxpaHa rugpocdepsl OT
XUMHMUECKOTO 3arpsa3HeHus. OXpaHa IOUYBbI OT XUMUYECKOT0 3arpszHeHus. Oxpana atMmoc@epsl OT
XUMHUYECKOTO 3arpsizHeHus. Oxpana Guopbl U (ayHbl OT XMMHUYECKOTO 3arpsi3HeHus. buoTexnonorus u
TeHHAasl NHKEHEPHsL.

4. Xumus 1 IoBCeHEBHAS KU3HB uenoBeka. JJomarnss anteka. Mororue u unctsmue cpeactsa. Cpencraa
00pbOBI C OBITOBBIMU HaceKOMBbIMH. CpeacTBa TMNYHON TMTMEHBl U KOCMETUKU. XUMUS U UIIA. MapKupoBKU
YIAaKOBOK IMUIIECBBIX U TUTUCHUYCCKUX NPOAYKTOB U YMCHHUC UX YUTATD. DKOIOTHUS KHIJIHUIIIA. XuMus u
T€HETUKA YEeJI0BEKa.

B ToM 4uciie, npaKTHYECKUX 3aHATHH M JIA00PATOPHBIX padoT

[IpakTuueckoe 3ansTue: «O3HaAKOMIIEHHE C KOJUIEKIIMEN yno0peruii. O3HakoMIieHne ¢ 00pa3iiaMu CpeJICTB
OBITOBOM XMMMHM U JIEKAPCTBEHHBIX IPENIapaToB»

CamocrosiTesibHasi padoTa 00y4arouuXxcst

OK I- OK
2,5,6,7,9,
K 1.1-1.4
I1K2.1-2.8,
I1K3.1-3.6,
[1K4.1-4.5,
I1KS5.1-5.5.

KypcoBoii npoekT (padora) - He PeayCMOTPEH yUeOHBIM TIJIAHOM

CamocTosiTe1bHas yueGHasi padoTa 00y4alolerocsi HaJl KYPCOBbIM MPOeKTOM (pabdoToii)- He MPeTyCMOTPEHO YICOHBIM IIJIAHOM

HpOMe)KyTO‘lHaH arrecranmusda

Bcero:

177
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3. YCJIOBUS PEAJIM3ALIMHA ITPOTPAMMBI YUEBHOM JUCIIUILIVHBI

3.1. Jas peanu3anMd NPOrpaMmbl y4yeOHOH JMCUMILUIMHBI JOJLKHBI  OBITh
NMpeayCMOTPEHBI cileyIolie creluaabHble MoMeleHn:

JlaGoparopusi XuMuM, OCHalleHHas OO0OpyIOBaHHWEM: padodee MECTO IMpEenojaaBaTeNis Hu
CTY/ICHTOB, KOMIUIEKT Y4e€OHO-METOJMYECKON JOKyMEHTAIUW; TEXHUYECKUMHU CpPEICTBAMU
oOyueHusi: HOyTOYK.

3.2. UudopmanmnoHHoe o0ecriedyeHue peajin3alii NporpaMmmbl

Jlnst peanu3anuy mporpaMMbl OMOIMOTEYHBIH (OHA JOJHKEH UMETh IeYaTHBIC U AIICKTPOHHBIE
oOpa3oBarenbHble W HWH(POPMALMOHHBIE PECYPCHI, PEKOMEHIYEMBIX [UIS WCIIOJIB30BaHUS B
o0pa3oBaTeIbHOM TpoIIecce:

3.2.1. [leyaTHble U3TAHUS

OcHOBHbIE HCTOYHUKH:

lNabpuensu O.C., OctpoymoB WN.I'., CrnagkoB C.A., HopodeeBa H.M. Ilpaktukym: yueO.

nmocobue s CTy/. YUpeKIeHui cpea. mpod. oopazoBanus. — M., 2016.

INa6puensu O.C, JIvicoBa I'.I'. Xumus. TecTsl, 3aqaun u yrpaxHeHus: y4ed. mocoOue s CTy/I.
yupexJieHul cpesl. npod. oopazosanusa. — M., 2016.

3.2.2. D1eKTPOHHbIE N3JaHUS (3JIeKTPOHHBbIE PecypPChl)
. www.pvg.mk.ru(osmmnuana «Ilokopu BopoOseBbI TOphI»).
. www.hemi.wallst.ru(O6pa3oBaTenbHblil CAUT AJIs1 IKOJIBHUKOB «XUMUAN).
. www.alhimikov.net(O6pa3zoBaTenbHblii CAalT JUIs IKOJIBHUKOB).
. www.chem.msu.su(2QnekrpoHHast OnGINOTEKA IO XUMHH).
. www.enauki.ru(uHTepHeT-u31aHue 11 yuureneil «EctecTBeHHbIE HAYKU»).
6. www. Iseptember.ru(metoinueckas razera «llepBoe ceHTIOps»).
7.www.hvsh.ru(>xypHan «XuMus B IIKOJIE).
8. www.hij.ru(kypHan «XUMHUS U KUZHBY).
9. www. chemistry-chemists. com(3;1€KTpOHHBIN KypHaJI «XUMHKH U XUMUS»
10. I'abpuensu O.C., OctpoymoB N.I'. Xumust aiis npodeccuii U crienuaibHOCTENH TEXHUUECKOTO
npodus: y4eOHUK IS CTYI. yUpexKaeHuit cpen. npod. oopazoanus. — M., U3garenbckuit ieHTp
«Axagemusn», 2016.
11. I'abpuensu O.C, Octpoymos WN.T'., Octpoymosa E.E. u ap. Xumust 11 npodeccuii u cnemu-
ATBHOCTEH €CTECTBEHHO-HAYYHOTO TPO(HIIs: YIeOHUK IS CTYA. YUpexKAeHuM cpea. npod. odpazo-
BaHus. — M., I3natenbckuii neHTp «Akagemus», 2016.
3.2.3. JlonoJiHUTEIbHbIEe MCTOYHUKH (IIPU HEOOXOIUMOCTH)

DN B~ WN =
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Pe3yabTaThl 00yYeHHs

Kputepuu onenkn

MeTtoabl OLIEeHKH

Ilepeyenb 3HaHMIi, 0CBaMBaeMbIX B PAMKAX M CHUIIIHHBI
JIMYHOCTHBIE:

- YYBCTBO TOPJOCTH M YBaXXEHUS K UCTOPUH U JOCTHKEHUSIM
OTEUYECTBEHHOM XUMHUUYECKOW HAYKH; XUMHUUYECKH T'PaMOTHOE
MoBeJIeHue B MPO(eCcCHOHATBHOU JEATEIbHOCTH U B OBITY
MpU 00paIllEeHUH C XUMUYECKUMHU BEIIECTBAMH, MaTepuaiaMu
U MIPOIIeCCaMu;

- TOTOBHOCTh K MPOJODKCHUIO OO0pa30BaHUSI M MOBBIIICHUS
KBaJTM(PUKAITUA B n30paHHON npodeccuoHaIbHON
NESITENHHOCTH U OOBEKTUBHOE OCO3HAHUE POJU XMMUUYECKUX
KOMIIETCHIIMH B 3TOM.

MeTanpeaMeTHble:

- HCMOJB30BAHHME PA3JIMYHBIX BHUJOB TO3HABATEIHHOM
NESITETbHOCTH W OCHOBHBIX MHTEIIEKTYAJIbHBIX OIepanui
(mocTaHOBKH 3a1a4¥, (GOPMYIUPOBAHMS THIIOTE3, aHATN3a H

CHUHTE3a, CpaBHEHHMsS, 0O0O0OLIeHus, cHUcTeMaTH3aluy,
BBISIBJICHUSI ~ TPUYMHHO-CJICICTBEHHBIX  CBsI3€H, IIOMCKa
aHajoroB, (OPMYJIUPOBAHMS BBIBOJIOB) JIIsi  PEIICHUS

IIOCTABJIEHHOM 3a/laud, NPUMEHEHHE OCHOBHBIX METOJOB
no3HaHus (HAONIOAEHUS, HAyYHOTO OSKCIEPUMEHTA) JUIs
U3YYEHHs pa3IUYHbIX CTOPOH XUMHUYECKUX OOBEKTOB U
MPOIECCOB, C KOTOPBHIMH BO3HHUKAET HEOOXOIMMOCTH CTall-
KHBAaThCS B MPO(deccHoHaNbHOU cdepe.

IIpeamerHbIe:

- c(hOpPMHPOBAHHOCTh TPEJACTABICHUI O MecTe XHMHHU B
COBPEMEHHOM HAy4YHOW KapTUHE MHUpPA; NOHUMAaHUE POJU
XAMUU B (OPMHPOBAHHMU KpYyrozopa Hu (GyHKIMOHAIHHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUsI TPAaKTUYECKUX 3a/1a4;
c(OPMHPOBAHHOCTH COOCTBEHHO MO3UITHH 10 OTHOIICHUIO K

Kpumepuu oyenku ycmnozo onpoca:

Onenka S(o1anyHo): CTyIEHT I0JKEH TITyOOKO M YETKO
BJIQJIETh YUE€OHBIM MaTEPUAJIOM IO 33/IaHHBIM TEMaM.
CocTaBUTH 10 M3JIaTa€MOMY BOTIPOCY, YETKHIA OTBET,
OTBETHUTH HA BOTIPOCHI.

Onenka 4(xopomio): CTaBUTCS B TOM CiIydae, eCiu
00yYaromuiics MOJIHO OCBOWII y4eOHBIA MaTepHall, 1o
(opme U U3JT0KEHUSI OTBETA UMEIOT OT/IEIbHbIE HETOYHOCTH,
HEKOTOPbIE HEAOYETHI U 3aMEUaHUSL.

Ornenka 3 (ynoBaeTBOpuTelIbHO): CTaBUTCS SCIIH,
oOyyaromuiicst 0OHapy>KMBaeT 3HAHHE U TIOHUMaHUE
OCHOBHBIX TOJIOKEHUN y4eOHOTO MaTepHrasa, HO n3jaraer
€ro He TIOJHOCTHIO, HE MOCIIeI0BaTEeNIFHO, HE OTBEYAET Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI.

Ornenka 2(HEeYIOBIACTBOPUTEILHO): CTaBUTCH, ecln
oOyJaronuiics UMeeT pa3po3HeHHbIE OECCUCTEMHBIC 3HAHMUS,
MCKa)KaeT CMBICT OCHOBHBIX IOHSATHI, HEBEPHO OTBEYAET Ha
BOTIPOCHI.

Kpumepuu oyenku mecmuposanus:

OrreHka 5(0TJIMYHO):

100-80% npaBUIbHBIX OTBETOB

Onenka 4(xopo1o):

79-69%npaBUIBHBIX OTBETOB

Onenka 3 (yIOBJIETBOPUTEILHO):

68-50%1paBUIbLHBIX OTBETOB

Onenka 2(Hey/1I0BIETBOPUTENIBHO):

MeHee 50 % npaBUIIbHBIX OTBETOB

Kpumepuu oyenku rsxzamena

Onenka S(o1anyHO): CTyJIEHT T0JKEH TITyOOKO M YETKO

Orenka pe3ysibTaTa
YCTHOTO OIpoca

OneHka pe3ynbTaToB
TECTUPOBAHUA

Orenka pe3ysbTaTa
mddepeHInpoBaHHOTO
3ayera.
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XUMHYECKOH
UCTOYHUKOB.

uH(pOpMallMK, IMOJyJaeMOM M3  pPa3HBIX

BJIaACTH y‘-Ie6HI)IM MaTCpurajIoM 110 3aJaHHBIM TEMaM.
CocTaBuTh 1O U3JIaraeMoMy BOTIPOCY, YETKUI OTBET,
OTBETHUTH Ha BOTIPOCHI.

Onenka 4(xopouio): CTaBUTCS B TOM ciIydae, eCiu
00y4aromuics MOJHO OCBOWII Y4eOHBIN MaTepHall, 1o
q)OpMe 1 NU3JI0KCHHA OTBETAa UMCKOT OTACIBHBIC HETOYHOCTHU,
HCKOTOPBIC HCAOYCTHI U 3aMCUAHUA.

Ornenka 3 (ynoBiaeTBOpuTelbHO): CTaBUTCS SCIIH,
oOyuaromuiicss oOHapy>KUBaeT 3HAHUE U TIOHUMaHUE
OCHOBHBIX TIOJIO)KEHUH y4eOHOTO MaTepraia, HO U3jaraer
€ro He MMOJTHOCTHIO, HE MOCIIeI0BATeILHO, HE OTBEYACT Ha
AOIIOJIHUTECIIbHBIC BOITPOCHI.

Ornenka 2(HeyaoBiIeTBOpHUTEALHO): CTaBUTCS, €CIIH
oOyJaronIuiics MeeT pa3po3HEHHbBIE OECCUCTEMHBIE 3HAHUS,
HNCKaXacT CMbICII OCHOBHBIX HOHSITI/If/'I, HEBCPHO OTBCYACT HA
BOIPOCHI

Ilepeyenb yMeHHUii, 0CBaMBaeMbIX B PAMKAaX JMCHUILIUHBI
JIMYHOCTHBIE:

- YMEHHME HCIOJIb30BaTh JIOCTH)KEHUS  COBPEMEHHOU
XUMUYECKOW HAyKH W XUMHUYECKUX TEXHOJIOTHM st
MOBBIIICHUS] COOCTBEHHOTO WHTEJUIEKTYaJbHOTO Pa3BUTUS B
BBIOpaHHOM MPOPECCHOHATBHON IEATETLHOCTH.
MertanpeaMeTHble:

- HCIIOJIb30BAaHUE PA3IMYHBIX HCTOYHUKOB IS TMOJy4YEHUS
XUMHYSCKOU uHpopmanuu, YMEHHUE OIICHUTh ee
JIOCTOBEPHOCTh JUIsl JTOCTHXKEHHUSI XOPOIIMX pE3yJIbTaTOB B
npogeccuoHanbHOU chepe.

IIpeamerHbIe:

- BJIaJICHHE OCHOBOMOJIAralOMMMH XUMUYECCKUMHU IMOHATHSIMH,
TEOpUSIMU, 3aKOHAMH U 3aKOHOMEPHOCTSMH; YBEPEHHOE
MOJIb30BaHUE XUMHYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;

- BJIAJICHUE OCHOBHBIMM METOJAMHU HAYYHOrO TO3HAHUA,

Kpumepuu oyenxu pe3yiomamos npakmuueckoii padonvl
Orenka S(0TIWYHO): paboTa BHITIOJHEHA B ITOJTHOM 00BEME C
COOJIIOICHUEM TIOCIIEI0BATEILHOCTH ICHCTBUM, B OTBETE
MPABWJIBHO M aKKyPaTHO BBITIOJIHEHBI BCE 3aIHCH, B
HAIMYUH aHAJIA3 OIIHOOK.

Onenka 4(xopoio): CTaBUTCS B TOM CiIy4ae, eCiH €CTh
OTJIeTbHBIE HETOYHOCTH, HEKOTOPBIC HEJIOUETHI U 3aMEYaHUS
(2-3 HETOYHOCTH B HAIMYHUH).

Ornenka 3 (ynoBaeTBOpuTelIbHO): CTaBUTCS €CIIH,
MpakTUyYecKasi paboTa BhINOJHEHA B 00beMe 1-2 3aganuid,
OTCYTCTBYIOT apTyYMEHTHI OTBETOB.

Ornenka 2(HeynoBiIeTBOpHUTEALHO): CTaBUTCS, €CIIH
00yJaronIuiics NCKakaeT CMBICIT OCHOBHBIX TIOHSTHH,
HEBEPHO OTBEYAET MUCHbMEHHO Ha BOIMIPOCHI.

Kpumepuu oyenxu mecmuposanus:

Onenka 5(0TINYHO):

OneHka  pe3ysibTaToB
MPaKTUYECKON pabOThI

OreHka pe3yabTaToB
TECTUPOBAHUA

Orenka pe3ysbTaTa
mddepeHInpoBaHHOTO
3ayera.
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UCTIOJB3yEMBIMH B XHMHHU: HAOJIOJEHUEM, OIMCAHUEM,
U3MEpEHUEM, DJKCIEpUMEHTOM; YMEHHe 00padaThIBaTh,
OOBSICHATH PE3yNbTaThl MPOBEJICHHBIX OIBITOB W JeJaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH HPHUMEHSTH METO/IbI
MIO3HAHUS NPU PELICHUH MPAKTUYECKUX 33]1a4;

- copMHpPOBaHHOCTH YMEHHS JlaBaTh KOJUYECTBEHHBIC
OLICHKH U MPOU3BOAMUTH PAaCUEThl 10 XUMUYECKUM (popMyrnam
U ypaBHEHUSIM;

- BJIaJICHME [paBWIAMM TEXHHUKH O€30IaCHOCTH IIpH
HCI0JIb30BAHNN XUMHUYECKUX BEILIECTB.

100-80% npaBUIBHBIX OTBETOB

Orrenka 4(xopotio):

79-69% mpaBUIIBHBIX OTBETOB

Orrenka 3 (YIOBIAETBOPUTEILHO):

68-50%1paBUIbLHBIX OTBETOB

OrreHka 2(HEy/I0BJIETBOPUTEIBHO):

MeHee 50 % npaBUIIbHBIX OTBETOB.

Kpumepuu oyenku rxzamena:

Onenka S(o1anyHo): CTyIEHT I0JKEH TITyOOKO U YETKO
BIIQJIETh YUEOHBIM MaTEpUaJIOM MO 3a/IaHHBIM TeMaM.
CocTaBuTh 1O U3JIaraeMoMy BOTIPOCY, YETKUI OTBET,
OTBETHUTH HA BOTIPOCHI.

Onenka 4(xopomio): CTaBUTCS B TOM CiIydae, eCiu
00yYaromuics MOJHO OCBOWII Y4eOHBIN MaTepHall, 1o
(dhopMe U U3JT0KEHUS OTBETA UMEIOT OTACIbHBIC HETOYHOCTH,
HEKOTOPBIC HEJOUYETHI U 3aMEYaHUS.

Ornenka 3 (ynoBaeTBopuTelIbHO): CTaBUTCS SCIIH,
oOyuaromuiicss oOHapy>KUBaeT 3HAHUE U TIOHUMaHUE
OCHOBHBIX TIOJIO)KEHUH y4eOHOTO MaTepraia, HO U3jiaraer
€ro He TIOJTHOCTHIO, HE MOCIIeI0BATENbHO, HE OTBEYAET Ha
JIOTIOTHATETHHBIC BOTIPOCHI.

Ornenka 2(HeynoBieTBOpHUTEALHO): CTaBUTCS, €CIIH
oOyJaronIuiics MeeT pa3po3HEHHbBIE OECCUCTEMHBIE 3HAHUS,
MCKa)KaeT CMBICIT OCHOBHBIX MTOHSTHIA, HEBEPHO OTBEYACT HA
BOIPOCHI.
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