[lokyMeHT noanMcaH NpocToi 31eKTPOHHON NOANUCHIO

NHdopmaumsa o Bnagenbue:

®MO: Conosbes IMITHHETERCTBO HAYKHA Y BBICIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJAEPAIIUA
Llomkrocte: pekrop OTBOY BO Basunosckuil \RYSARHBIRy Tekmii 300BeTepHHAPHBII TEXHHKYM — HIHAT

[lara nopnucars: 08. 16y dép ik #oro rocynaperBénnoro G101KeTHOro 06Pa30BATENHLHOIO YU PEXKIEHHS BHICIIEr0

YHuKanbHbIA NPOrpaMNGEi 43 kanms «CapaToBeknfi rocyapeTBeHHblil YHHBEPCHTET reHeTHKH, GHOTEXHOIOTHH H
528682d78e671e566ab0/f01fe1ba2172735a12 entpni e LI, Dunkiionas »

B0 B};’ TOBCKHH yHHBEPHUTET
Kauesa .M./

PABOYAS ITIPOTPAMMA OBIIIEOBPA3OBATEJILHOM

JUCHHUITIINHbBI
JucuunivHa O0O/1.12 Xumus
CrenanbHOCTD 21.02.19 3emneycTpoicTBO
Kpanuduxarus CIIELMATTUCT IO 3eMJIEYCTPOUCTBY
BBIITyCKHUKA
Cpok noy4yeHus 3 ropa 10 mecsien
CIIO Ha 0a3e OCHOBHOI0 0011ero oOpa3oBaHuUs
®opma obyueHus Ounas

r. Kpacusiit Kyt



Pa6ouas nporpamma «OO/1.12 Xumus» pazpaboTaHa B COOTBETCTBHHU C TPEOOBAHUSAMH:

- MenepalbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOIrO CTaHAapTa CpeaHero obmiero
obpasosanus. [Ipukas MunucrepctBa o6pasoBanus U Hayku P® ot 17 mas 2012 r. N 413 «O6
yTBEp)KIEHUH (elepabHOr0 roCyAapCTBEHHOr0 00pa3oBaTeIbHOIO CTaHIapTa CPEeaHero 06u_lerq.}
o0pa3oBaHUs»;

- OCHOBHOI 06pasoBaTeIbHON IPOrpaMMbl cpeHero obuiero obpazopanus (nanee — OOII
COO0);

- (enepaibHOr0  TOCYIApCTBEHHOro  00pa30BaTENBHOTO  CTaHIapTa  CPeIHero
npodeccronanbHoro obpasosanus (manee — PI'OC CIIO) 21.02.19 3emneycTpoicTBO;

- TpUMepHOU pabodeil mporpamMmsl 00IIe00pa3oBaTENPHON JUCIMILUTMHEL «XUMHS) 110
TEXHOJIOTHYECKOMY TIPO(HUITIO;

- yuebHoro rrana mo crennansHocT 21.02.19 3emneycTpoicTBO;

- paboueit mporpamMMbl BOCIIHTaHUS 110 crenuanbHocTy 21.02.19 3eMieycTpolicTso.

Opranusanus-pazpadorunk: KpacHOKYTCKHH 300BETEpHHApHBIA TEXHMKYM - (uinan
denepanpHOr0 roOCYIApCTBEHHOTO OIOMKETHOro 00pa3oBaTENBHOTO YYPEKIEHHS BBICLIETO
obpazoBanus «CapaTOBCKHil TOCYIApCTBEHHBIH YHHMBEPCHTET TI'EHETHKH, OHMOTEXHOJOIMM H
umkenepun umern H.W. Basunosay.

Paspaborunk: Bapamaesa A.H., nperosaBaresns BbICIIEH KBATH(PHKAHMOHHONW KaTeTOPHH. -
PaccMoTpeHa Ha 3acelaHMH LMKIOBOH KOMHCCHM 00IIeoOpa3oBaTENbHBIX AHMCLHIIIKH,
npoTtokoi Ne 7 ot «12» mas 2025 roza.

[Ipencenarens HUKIOBOM KOMHCCHH . /' /MImangenxko M.A./

PaccMOTpeHa Ha 3acellaHMH METOIMYECKOTO COBeTa TeXHHKyMa, mpoTokos Ne 6 oT «13»
mast 2025 roza.

[Tpencenarenb MUKIOBOM KOMHUCCHH Lty ATxasesa .M./

/
PacemoTtpena Ha 3acenanuu [e1aroruyecketo coBeTa TeXHHKYMa, IpoTokol Ne 6 oT «13»
masa 2025 rozaa.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOM JUCIHUIIIUHBI
«00/1.12 Xumus»

1.1 MecT0 UCHMILUIMHBI B  CTPYKType OCHOBHOH  mpodeccHOHAIbLHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Oo6meobpa3oBarensHas auctuuinaa «OO0/.12 Xumusy sBiseTcs 00s13aTEIIBHON 4acThiO
0011e00pa3oBaTeIbHOTO IHMKJIA 00pa30BaTeNbHONW Mporpammbel 1o crenuansHoct 21.02.19
3eMJIeyCTpONCTBO.

Oo6meobpazoBarensHas aucuuiuinHa «O0/].12 Xumus» nzydaercst Ha 6a30BOM ypOBHE.

1.2. HeJII/I ! IVIAHUPYEMbI€ pe3yJibTAaTbl OCBOCHHUS TUCHUIIMHDBI:

1.2.1. llexp AUCHUTLIHHBI

Copepxanme pabodeid mporpammbl oOmieoOpasoBarenpbHON mucHumuinael  «OO/.12
X¥MHUs» HapaBjIe€HO HA JIOCTHKEHUE PE3YIbTAaTOB €€ U3yUEHHs B COOTBETCTBUU C TPEOOBAaHUSIMU
dI'OC COO c yuerom npodeccronanpHoi HanpasieHHocTr GI'OC CIIO.

Lenp w3ydeHuss y4eOHOTO mpenMmera «XuMHUs» Ha 0a30BOM ypoBHE: (opMuUpOBaHHE Y
CTYJCHTOB NPEACTABICHUS O XUMUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
KaK OCHOBbl TPUHATUS pEHICHUH B IKU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYalUAX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOJIHOM cpefie.

JlocTIKeHHe e M3y4eHHs ydeOHOro mpeamera «XHMHUsS» Ha YriyOJIEHHOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

- copMupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX IPOILIECCOB U
ABJICHUM B OKpPYXAalOUIEH cpene, LEeIOCTHOM HaydYHOW KApTUHBI MHpa, B3aMMOCBS3H U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

- pa3BUTh YMEHHUS COCTaBIATh (OPMYJIBI HEOPraHMYECKUX M OPraHWYECKUX BEILECTB,
YpaBHEHUS XHUMHUYECKHX peaKIMid, OOBSICHATh HX CMBICH, WHTEPIPETHPOBATH PE3YNIbTATHI
XUMHUYECKHX IKCIIEPUMEHTOB,

- copMUpPOBaTh HABBIKU TMPOBEACHUS MPOCTEUIINX XUMHUYECKHX OSKCIEPUMEHTAIBHBIX
UCCIIEIOBaHU ¢ COOJI0ICHUEM MpaBMJl O€30M1aCHOT0 OOpaIlleHus C BEelleCTBaMU U J1a00paTOPHBIM
00opyI0BaHUEM;

- pa3BUTh yYMEHHUS HUCIOJb30BaTh MH(MOPMAIMI0 XUMHUYECKOTO XapakTepa M3 pazIudHbIX
HCTOYHUKOB;

- copmMupoBaTh YMEHHUS MPOTHO3MPOBATh TOCIEACTBUS CBOEH JEATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB,;

- copMupoOBaTH MOHMMAHUE 3HAYUMOCTH JOCTIKEHUN XMMHUYECKON HAYKH M TEXHOJIOTUMN
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMU cep.

1.2.2.I1nanupyemMble pe3yabTaThl OCBOCHUS 0011e00Pa30BaATEIbHON JUCHTUNIMHBI
B cooTBeTcTBUH ¢ PI"OC CIIO m Ha ocnoBe ®I'OC COO

Ocoboe 3HaueHNE TUCITUTIIINHA UMEET TPU (POPMHUPOBAHUHU U PA3BUTHH OOIINX U
npodeccuonansubix komnerennuii: OK 01, OK 07.



Kox 1 HamMeHOBaHHeE
(opMupyemMbIX KOMNIETeHIM

l'[.naﬂnpyeMble pe3yabTaTbl 0CBOCHUSI JUCHHUIIVIMHBI

Oo6mme

JAucnunianHapHbie

OK 01. Bri6upats crmoco0bt
peleHus 3a1a4y
po(ecCuOHaIbHOMN JCATEIbHOCTH
MPUMEHUTENBHO K Pa3JIUIHBIM
KOHTEKCTaM

B yactun TPYAOBOI'0 BOCIIUTAHUA:

- TOTOBHOCTh K TpPydy, OCO3HaHHE IIEHHOCTH
MacTepCcTBa, TPYAOI00HE;
- TOTOBHOCTb K  AaKTHBHOW  JICATEIbHOCTH

TEXHOJIOTMYECKOH M COLUMANIbHOM HaIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHHMIIMHMPOBATh,  IUIAHUPOBATh U
CaAMOCTOSATCIIBHO BBIITIOJIHATH TaKy}O JACATCIIBHOCTD,

- WHTEpEC K Pa3Nu4YHbIM cdepaM MpodecCHOHATHEHOM
JIEITEIBHOCTH,

OBJaajenue YHHBEpPCAJIbHBIMH Y4eOHBIMU
MO3HABATEIbHBIMH ACHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe AeiicTBHS .

- CaMOCTOSITETILHO (dhopMynupoBaTh u
aKTyaJlu3upoBaTh Mpo0JieMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYHIeCTBeHHBIﬁ HpI/I3HaK NN
OCHOBAaHUA JUJISA CpaBHeHI/IH, KJ'IaCCI/I(i)I/IKa]_II/II/I n
000011IeHNS;

- ompenmeisaTh IleNd  JeATeNbHOCTH,  3aJaBaTh

IapaMeTpPbl U KPUTEPUU UX JOCTUIKEHNUS,

- BBISBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUYHS B
paccMaTpUBACMBIX SIBICHHSX;

- BHOCHUTb KOPPEKTHUBBI B ACATCIbHOCTH, OLICHHUBATHL
COOTBETCTBUEC PE3IYJILTATOB LEIAM, OLCHWBATHL PHCKU
MOCIIEACTBUN ACITEIHHOCTH,

- pa3BUBaTh KPEATUBHOE MEIIJICHHE TPU PEUICHUH
JKU3HEHHBIX POOIIeM

0) 0a30BbIE HCCIEI0BATEIbCKUE JEHCTBUA:

- BIQJCTh HABBIKAMH YYEOHO-HCCIIEIOBATEILCKON H
HpOCKTHOﬁ ACATCIIBHOCTH, HaBbIKAMH Pa3pCHICHUA
po0em;

- BJIaJCTh CHCTEMOH XMMHYECKHX 3HAHHH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHATHA (XUMHUYECKHH 3JEMEHT, aTOM,
JNIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, O-2JIEKTPOHHBIC OpOUTAIN
aTOMOB, MOH, MOJICKYJIa, BAJICHTHOCTh, 3JICKTPOOTPHUIIATEIIEHOCTD,
CTENeHb OKHCJICHUS, XUMHUYECKasi CBs3b, MOIb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, YIIICPOIHBINA CKENeT, (PYHKIIMOHAIbHAS IPYIIIa,
palnukai, u30Mepus, U30MEPBL, TOMOJIOTHYECKUI Psii, TOMOJIOTH,
YIJIEBOJOPOBI, KHCIOPOA- M a30TCOACpIKAIINE COCIUHCHUS,
OHMOJIOTHYECKN AKTUBHBIE BEIIECTBA (YTIEBOJBI, XKUPHI, OENKH),
MOHOMED, IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC

COCIMHEHMsI, KPHUCTAJUIMYECKas pelIeTKa, THIBl XUMHUYECKUX
peakuuit (OKHCTUTENTFHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHIOTEPMUYECKHE, pEaKIWd HMOHHOTO oOMeHa), pacTBOp,

3EKTPOJIUTHI, HEAJIEKTPOJIUTHI, SNEKTPOIUTHYECKAs TUCCOLIUAIIHS,
OKHCIIMTENb, BOCCTAaHOBUTEIb, CKOPOCTb XMMHYECKOH peakLu,
XUMHUYECKOe paBHOBECHE), TEOpPUM W  3aKOHBI  (Teopwus
XUMHUYECKOT0 CTPOSHMs opranudeckux Bemiects A.M. byTtneposa,
TEOPHS IEKTPOIUTHUECKON AMCCOLMALNH, TEPUOANIECKUN 3aKOH
J.W. MenneneeBa, 3aKOH COXpaHEHHsS MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHUECKUE CBEICHUS O
CBOWCTBAx, COCTaBe, IOJIyYCHUH M OE30IacCHOM HCIOIb30BaHUH
BaXHEHUIIMX HEOPTaHWYECKUX M OPraHMYECKHX BEIIECTB B OBITY U
MIPAKTHUYECKON eI TETFHOCTH YEI0BEKa;

- yMeTh BBISBIATH XapaKTEpHble NPHU3HAKH M B3aWMOCBS3b
M3Y4YEHHBIX OHATUH, IPUMEHATh COOTBETCTBYIOIINE MOHATUS MIPH
ONHMCAaHUU CTPOEHUS U CBOWCTB HEOPraHMYECKUX M OPTaHWYECKHUX
BEIIECTB M UX MPEBPAIEHHI; BBIABIATH B3aHMOCBSI3b XUMUYECKUX
3HAHMH ¢  TOHATUSAMH M TPEACTABICHUSAMH  APYTUX
€CTECTBEHHOHAYYHBIX ITPEIMETOB;

- YMETh HCIIOJIb30BaTh HAMMEHOBAHUS XWMHUYECKUX COETUHEHHH
MEXJYHApOJHOI'0 COI03a TEOPETUUECKON W MPUKIIAJHOW XUMUU U




- BBUSIBISATH [PUYMHHO-CICICTBEHHBIE CBS3M U
aKTyaJIM3UpOBaTh 3a/1ady, BBIABUIATb THIIOTE3Y €€
pelIeHNs, HaXOIUTh apryMEHThI AJISl JOKa3aTelIbCTBA
CBOMX yTBEpXKIEHHUH, 3aJaBaTb HapaMeTpel H
KPUTEPHHU PELICHUS;

- aHAJIM3UPOBATh MOJIYUYECHHBIC B XOJ€ PELICHUS 3a1a4uH

pe3yNbTaThl, KPUTHYECKU OLICHUBATH ux
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

- YMETh TEPEHOCUTh 3HAHWS B IO3HABATEIFHYI) H
MPAKTHUYECKYIO 00JIACTH KU3HEACITCILHOCTH;
- yMeThb HHTETPUPOBATH 3HAHUS W3
MpeIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC WJEH, MpeJjlaratb OpUTHHAIbHBIC
MIOAXOMABI U PEIICHUS;

- cCHOCOOHOCTH MX HCIIOJIb30BaHUS B IO3HABATEIHHOMN
U COLUAJIBHOM MPAKTUKE

PasHbIX

TPUBHAJILHBIC Ha3BAHUS BXHEHIIUX BEIIECTB (ITHJICH, al[CTHIICH,
rmnepuH, (eHon, ¢opManbIerui, YKCyCHas KHCIIOTa, TIWINH,
YrapHbIM Ta3, YIJIEKUCHbIA ra3, aMMHuaK, TralleHas HW3BeCTb,
HeraiieHas W3BECTh, IMHThEBAs COAa W JPYTHX), COCTaBJSATH
(hopMyJIbI HEOPTAaHUYECKUX M OPTaHMYCCKUX BEIICCTB, YPABHCHUS
XUMHUYCCKUX PEaKIHi, OOBSACHATh HX CMBICI; ITOATBEPKIAThH
XapaKTepHbIC XUMHYCCKHUE CBOIiCcTBa BCIIECTB
COOTBCTCTB}/IOHII/IMI/I 3KCHCpI/IMCHTaMI/I 1 3alirucsiMn ypaBHeHI/Iﬁ
XUMUYECKUX PEaKIIHii;

- yMeTh  YCTaHABIWBATh  IPHUHAUIEKHOCTh  HM3YYECHHBIX
HeOpFaHI/I‘ICCKI/IX 158 opraHqucm/Ix BCIICCTB K OHpeIleJIeHHI)IM
KJIaccaM W TPyIIaM COEIWHEHH, XapaKTepru30BaTh UX COCTaB H
BOKHEWILIME CBOMCTBA; ONPENENATh BHUABl XUMHUYECKUX CBS3EH
(KOBaIICHTHaSI, HWOHHAasA, MCTaJJIMYCCKasd, BOILOpOILHaﬂ), THIIbBI
KPUCTAUIMYECKUX  PEIIETOK  BEIIECTB;  KIACCH(HUIIMPOBATH
XUMHYECKHE PEaKIny;

- chopMHpOBaTh MPEJACTABICHUSI: O XUMUYESCKOW COCTABIISIOIICH
eCTeCTBeHHOHay‘IHOﬁ KapTI/IHI)I ana, pOJ'II/I XUMHUHU B ITIO3HAHUU
SIBIIGHUH TPHUPOIBI, B (DOPMHUPOBAHWW MEIIIICHUSI M KYJIBTYPHI
JUYHOCTH, e¢ (PYHKIMOHAIHLHOW TPaMOTHOCTH, HEOOXOIUMOU ISt
PEUICHUs MPAKTUYECKUX 33Jad M KOJOTMUECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOHOH Cpeie;

- YMETh TPOBOJUTH pacUeThl M0 XWMUYECKHUM (QopmynaMm u

YPABHEHUSIM  XHMHUYECKMX  PEaklUMil ¢  HCIOJIb30BaHHUEM
(Gu3MYecCKUX  BENMYUH,  XapakTepU3YIOUIMX  BEIIECTBA  C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0O0beMa (HOpMaJIbHbIE

YCJ'IOBI/ISI) ra30B, KOJIMYCCTBA BCIICCTBA, UCIIOJIb30BATh CUCTCMHBIC
XUMHUYCCKUE 3HAHUA I NPUHATHA peIHeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTyalUAX, CBA3AaHHBIX C BCIICCTBAMU W HUX
MNPUMCHCHUECM

OK 07. CopneiicTBOBaThH
COXPAaHEHUIO OKPYKAIOIIEN Cpeibl,
pecypcocOepekeHHII0, TIPUMEHSTh
3HaHUS 00 U3MEHEHHH KITUMATa,
MIPUHIINIIBI OEPEKINBOTO

B 001acTH 3K0/10THYECKOT0 BOCIIHTAHUS S

- chOpMHPOBAHHOCTh DKOJOTMYECKOH  KYIBTYpEI,
[IOHMMaHUE  BIMSHHAA  COLMAIbHO-3KOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHWE MPHUPOJHOW M COLUAIBHOU
cpensl, OCO3HAHUE r7100aTbHOTO Xapaxrepa

- copMUPOBATh MPEICTABICHUSA: O XUMHUYCCKON COCTaBIISIONIEH
eCTeCTBeHHOHaYQHOﬁ KapTUHBI MHpa, POJIXM XMMUHU B ITO3HAHUU
SIBIICHUH TPHUPOJIBI, B (DOPMHUPOBAHWW MEIIIICHUS M KYJIBTYPHBI
JUYHOCTH, €€ (PYHKIIMOHAIHLHONW TPaMOTHOCTH, HEOOXOIUMOU ISt
pemieHusT MPaKTHYSCKUX 3aJad W IKOJOTHYESCKH 000CHOBAHHOTO
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MPOU3BOACTBA, 3)(HEKTUBHO
JIEUCTBOBATH B UpE3BbIYANHBIX
CUTYAIHSIX

9KOJIOTHYECKHX MPOOIIEM;

- IUIAHMPOBAaHUE U OCYILECTBJICHUE JCHUCTBUU B
OKpY’Karollled cpele Ha OCHOBE 3HAaHMs LeNel
YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA,;

AaKTUBHOE HENPUATHE IEHCTBUMN, NMPUHOCALIUX Bpen
OKpY’Karollel cpene;

- yMEHHME  TpOTHO3HPOBATh
9KOJIOTUYECKHE  TIOCIEJCTBUS
JNEUCTBUIN, IPEIOTBPAILATh UX;

- pacIIMpeHHe OmbITa ACATEIHHOCTH SKOJIOTHYECKON
HaIpaBJI€HHOCTH;

- OBJIaJICHUE HaBBIKAMU y4eOHO-HCCIIeIOBATEIBCKOM,
MPOEKTHOM U COITMAIBHOMN AESITEIbHOCTH;

HeOIaronpusTHeIE
IIPEANPUHAMAEMBIX

OTHOIIICHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOMN CpEIC;

- YMeTh COONIO/aTh MpaBHWia AKOJOTHYECKH IIeJIecoo0pa3HOro
MOBEJCHUsST B OBITY W TPYAOBOW JEATCNBHOCTH B IEINAX
COXPaHEHUS CBOCTO 3JIOPOBBS U OKPYXKAIOIICH MPUPOIHOUN CPEIIbI;
VUUTBHIBATh OMACHOCTh BO3JCHCTBUS HAa JKUBBIC OPraHU3MBI
ONpEJICICHHBIX ~ BENIECTB, TMOHWUMAas  CMBICI  TOKa3arens
MPeIeIbHON TOMYCTUMON KOHIICHTPAIIUN




1.3. KoauyectBo 4acoB, OTBOAMMOE Ha OCBOCHHE MPOrpaMMbl y4eOHOH
JAMCHUILTHHBI

O0Bem 0Opa3oBaTenbHOI HAarpy3Ku odydaromerocs /2 daca,
B TOM YHCIIE:

y4eOHBIX 3aHATUH 72 4acoB;

[TpomesxyTounas arrecrauus — quQepeHIMPOBaHHBIN 3a4eT.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJbHOM JUCITATLIAHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThI

Bun yuyeonoii padoTsl

Oobvem 6 uacax

O0beM 00pa3oBaTeIbHOM MPOrPaMMBbI TUCIHIIIMHBI 72
B T.4.

OcHOBHOe coiep:kaHne 72
BT. 4.

TEOPETUYECKOE 00YUCHHE 36
MPAKTHYECKUE 3aHATH 12
nabopaTopHBIE 3aHATHUSL 24

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COiCPKaHueE (CoAep:KaHuE
NPUKJIATHOTO MOAYJISA)

BT. Y.:

TEOpETHIECKOe O0yUCHHE

IMPaKTHICCKUE 3aHATUA

na6opaTopHHe 3aHATHUA

KoncyabTanuu

IMpome:kyTouHas atrectanus (muddepeHMpoBaHHbII 3a4eT- 2 ceMecTp)




2.2. TemaTuyecKkuii NJIAH M coJiep:KaHue YUeOHOM TMCIMTIHHBI

HaumeHoBaHue Conep:kanue yueOHOro Marepuasa (OCHOBHOE ¥ PodeccHOHAILHO oprueHTHpoBannoe)!, | O0bém | ®opmMupyemble
pa3/ieJioB M TeM J1a00paToOpHbIe M MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MO1YJIb YacoB | KOMIETeHIHH
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaJa 72
Pasnen 1. Teopernueckue 0CHOBbI XUMHH 24
Tema 1.1. Copnepxxanue yuyeOHOIo MaTepuaJia 4 OK 01
OcHOBHbIE XuMUYecKui 3MeMeHT. AToM. S1apo atoma, U30TOMbI. DJIEKTPOHHAST 000I04YKa. DHEPreTHUECKHe
XMMHUYECKHE TIOHATHUS |YPOBHH, MOAYPOBHU. ATOMHBIC opOHTaiu, s-, P-, 0- ameMeHThl. OCOOCHHOCTH paclpeeiICHHUs 5
U 3aKOHBI, CTPOCHHE |3JIEKTPOHOB IO OPOMTAISIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB. DIEKTPOHHAS
aTOMOB ~ XUMMYECKUX |KOH(Uryparws aroMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI
3JIEMEHTOB IlpakTHYeckHe 3aHATHA
[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHU M PAacdeThl IO
YPaBHEHMSIM XMMHUYECKUX PeaKLuil».
OTHOCUTENBHBIE aTOMHAsi M MOJICKyJsgspHas Maccbl. MomsipHas macca. KomudecTBo BemiecTsa. 2
MaccoBast nons BemiectBa. 3akoH ABorajpo. MomspHblii 00beM ra3oB. OTHOcHUTENbHas
IUIOTHOCTh ra30B. PacueTsl 10 ypaBHEHUSIM XUMUYECKUX pEaKLUUi ¢ MCIOJIb30BAaHUEM MacCOBOM
JIOJIM BEIIeCTBa, 00beMa (HOpMalIbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Conepxxanue yuyeOHOro MaTepuaJa 2 OK 01
Ilepnoanueckuii [Tepuonuueckas cucrema xuMmudeckux snemeHToB (.M. MenneneeBa. CBsi3b NMEpHOAMYECKOTO
3aKOH 1 |3akoHa u [lepmoanyeckoi CUCTEMBI XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOCHUS
Ilepnoanueckas aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB XUMHUECKHX OJJIEMEHTOB, OOpa3yeMbIX HMHU
CHCTEMa XMMMYECKHMX |IIPOCTBIX M CIIOKHBIX BEIIECTB IO rpymmaM U nepuoaaM llepmonndeckoit cuctembl. 3HaueHHE
onementoB  JI.  W. |mepuoaMyeckoro 3akoHa M CHUCTEMbl XUMHUYecKuX sjeMmeHToB [I.MI. MeHneneeBa B pa3BUTUHU 2

MeHnneneeBa, uX CBS3b

c COBPEMEHHOMN
Teopuen CTpOEHUs
aTOMOB

HayKHU.

VYCcTaHOBIIEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHMYECKUX JJIEMEHTOB U IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB XMMHUYECKHUX AJIEMEHTOB U UX COEIMHEHUI B COOTBETCTBUU C ITOJIOKEHUEM
Ilepuonnueckoli cUCTEMBl. PerieHne NmpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUN Ha

1 O6pazoBarenbHas OpraHu3alys BIPaBe CAMOCTOATENLHO ONPEENATH MOCIIEN0BATENBHOCTL N3yUYEHHS PA3/IeOB U TEM, BXOMANIMX B HUX, & TAKXKE TIEPEPACTIPEAENAT KOJTUYECTBO
4acoB JJIsl OCBOCHUsI 00y4aronMMucs y4eOHOTo MaTepuaa, ¢ y4eToM JIOTUKH (JOPMHUPOBaHMS AUCHUILUTMHAPHBIX PE3YJIBTaTOB, OOIINX U MPO(pEeCCHOHATIBHBIX KOMIIETEHIINH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMU JUCHUIIIMHAMH 00111e00pa30BaTebHOrO U 001enpodeccHoHaIbHOro IHKI0B yueoHoro miana OIT CIIO.
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XapaKTEepPU3alMI0 XUMHUYECKHX JJIeMEHTOB «MeTaummdyeckue / HEMETATMYECKHE CBONCTBA
XUMUYECKUX JJIEMEHTOB B COOTBETCTBUU C HMX JJICKTPOHHBIM CTPOCHHEM M IIOJIOKEHHUEM B
MepUONYECKON cucTeMe XumMudeckux snemeHToB .M. MenneneeBa»

Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

CrpoeHnue BeniecTBa. XuMudeckas CBsi3b. BUipl XMMHUECKOH CBsI3U (KOBaJIEHTHAsl HENOJISIpHAsl U
HOJISIpHAsi, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM XHMHYECKOM
cBsi3u  (OOMEHHBIH ¥  JOHOPHO-AaKUENTOpHBIA). Bomopomnas  cBsf3b.  BaneHTHOCTb.
DIEeKTPOOTpULATENBHOCT. CTENEHb OKUCICHHs. FIOHBI: KATHOHBI M AHUOHBI

HpaKaneCRue 3aHATHSA

[TpakTuueckas pabota Ne2. «CTtpoeHue BeliecTBa U IpUpoia XUMUYECKOM CBSI3U».
JeMoHCTpanusi MOJeNe KPUCTAUIMUECKUX PEIIeTOK: WOHHOW (XJIOpWJ HATpusi), aTOMHOM
(rpadut u anmMaz), MOJEKYIIPHOU (YTJIEKHCIBIA a3, UOM), METAJUIMUECKO (HATpuid, MarHuu,
Menb). PemeHne mpakTHUECKHUX 3aJlaHui Ha COCTaBIICHUE AICKTPOHHO-TpaduyecKkux (HopmMyt
3J1IeMEHTOB 1—4 nepruo0B

OK 01

Tema 1.4.
Knaccudukanus,

51 HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

Conep:xanue yueOHOT0 MaTepHaJia

Knaccudukanus Heoprannueckux BemiecTB. HomMeHkIaTypa HeopraHM4eCKUX BEIeCTB (OKCHIBI,
TUAPOKCHUJIBI, KHUCJIOTHI, COJIM). BemiecTBa MOJEKYISIPHOTO W HEMOJEKYJISIPHOTO CTPOCHHS.
ArperaTHple COCTOsSIHUS BemlecTBa. Kpucramnmmyeckue W aMopQHBIE BelIECTBA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEHIETOK (aTOMHAs, MOJICKYJISIpHAs,
MOHHAs1, METaJUINYeCcKast). 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMUYECKOU PEIIETKH

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padota Ne3. «HoMeHknaTypa HEOPraHUIECKUX BEIIECTBY.

Pemenue npakTHuecKux 3aJJaHUi 1O KiacCU(UKALMU, HOMEHKIIATYpe U XUMHUUECKUM (opMysiaM
HEOPraHMYECKUX BEIECTB pa3IUYHbIX KJAccoB (yrapHblil ra3, YIJIEKHCIbId Ta3, aMMHaK,
raieHas W3BeCTb, HETralleHas H3BeCTh, NMHUThEBAs COJa M JAPYrHX): Ha3BaHUS BEILECTB IIO
mexayHapoanoit (MIOIIAK) wnu TpuBHanbHOM HOMEHKIAType M COCTaBJICHHE (OPMYIIBI
XUMHUYECKHX BEIECTB, ONpeAeJeHHe NPUHAIICKHOCTH K Kiaccy. [louck unHpopmaruu mo
Ha3BaHUSIM, UJIEHTH(UKATOpaM, CTPYKTYpHBIM (opMysaM. AHaIU3 XUMUYECKOW HH(pOpMAIH,
MOJy4aeMOi U3 pa3HbIX HMCTOYHHKOB (CpeAcTB MaccoBod HHpopmaiuu, cerb HHTepHET H

JApyrHe)

OK 01

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunet XUMHYECKHUX
peakuui

Xumuyeckass peakius. Kriaccuduxamuss XUMHYECKMX peaklMii B HEOPraHUYEeCcKOoW W
OpraHMYECKON XHMHUHU. 3aKOHbl COXPAHEHHS MacChl BEIIECTBA, COXPAHEHUS U IpPEBpallleHUs
SHEPruM MPH XUMHUYECKUX peakiusx. OKUCIUTEeNbHO-BOCCTAHOBUTEIbHBIE pEaKlUU (YpaBHEHUS
OKHUCJICHHUSA-BOCCTAHOBJIEHUS,  CTENEHb  OKHCIEHHUS, OKHUCIUTEIb U  BOCCTaHOBUTEIID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIMU B HIPUPOJE, IPOU3BOJACTBEHHBIX IIpOLIECCax H
KHU3HECATEIIbHOCTH OPTaHU3MOB)

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakimii. XUMHUYECKOE
paBHOBECHE

Coaep:xxanue yue0HOro MaTepHaJia

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTh OT pPa3jMYHbIX (HAKTOPOB: MPHUPOABI PEArHPYIOIIHX
BEILECTB, KOHLEHTpPALMU PEarupyrouIuX BEIIECTB, TEMIIEpaTypbl M IUIOUIAAN PEAKIIMOHHOU
noBepxHOCTU. TeroBbie d3PPEKTHl XUMUICCKUX PEAKITUI: IK30- M dHAOTEPMHUSCKUE PEAKIUH.
OOpatumbie peaknuu. XuUMHYecKoe paBHOBecue. @DakTOphl, BIUSIOIUE HA COCTOSIHHE
XUMHUYECKOTO paBHOBECHS (KOHIIEHTpAIUsi PEareHTOB WJIM TMPOAYKTOB PEaKIUH, HaBJICHHE,
temneparypa). [Ipunnun Jle Hlatense

JlabopaTropHble 3aHATHUS

Jlaboparopuas pabora Nel. «BausHMe pa3iuyHbIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOU
peakuum».

Pemennie mpakTUKO-OPMEHTHUPOBAHHBIX 3aJlaHUNl Ha aHanu3 (AKTOPOB, BIUSAIOIIUX Ha
U3MEHEHUE CKOPOCTH XUMHUYECKON peakiunu. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON pPEaKIHu OT
NPUCYTCTBUS KaTajlM3aTopa Ha MpPUMEPE pa3IoKEHUs MEepPOKCHIAa BOAOPOAA C IMOMOUIBIO
TUOKCHUJIa MapraHila ¢ KaTajas3pl. PeleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUi  Ha
npuMmenenue npuHiuna Jle-lllarense mis HaXOoXIEeHUs HAMpaBICHHS CMEIICHUS PaBHOBECHUS
XUMUYECKON PEaKUy U aHaJIu3 (PaAKTOPOB, BIUSIONIMX HA CMEIICHUE XHMHUYECKOTO PABHOBECHS

OK 01

Tema 1.7.

PactBopHI, TeOpus
AJIEKTPOIUTAYECKOM
JUCCOUMan "

WOHHBIA 0OMEH

Conep:xanue yueOHOIro MaTepHuaJia

PactBopsl. Buzabsl pacTBOpOB 1O COAEPkKAHUIO PACTBOPEHHOIO BEILIECTBA. PacTBOPUMOCTS.
[TonsiTne o0 AucnepcHbIX cHUcTeMax. VICTUHHBIE W KOJUIOWJHBIE pacTBOPBL. MaccoBasi 10
BerecTBa B pactBope. [lonsTue o BomopoaHoM mnokaszatene (pH) pacTtBopa. DiekTponuTuyeckas
nuccormanus. CHIIbHBIC U CJIa0ble SJIEKTPOJIMTHI, HEAJIEKTPOIUTHI. Peakiinu noHHOro ooMeHa

JlaGopaTopHble 3aHATHSA

OK 01
OK 07
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JlaGopaTtopHnas pabota No2 «I[IpuroroBieHrue pacTBOPOBY.

IIpuroroBineHue pacTBOPOB 3aJaHHOW MACCOBOM J0JIEW PAaCTBOPEHHOI'O BEIIECTBA, IIPOBEICHUE
peakuuii HMOHHOrO OOMEHa, OINpeAeNieHue Cpelbl pPacTBOPOB BEUIECTB C  IOMOIIBIO
YHHMBEPCAJIbHOIO MHJMKATOpa (KHUCHas, HEUTpasjbHas, IEJIo4yHas). 3aJaHus Ha COCTaBJICHHE
MOHHBIX peakuuid. PerieHue npakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHU Ha PacCTBOPHI,
MICIIOJIb3YEMBIE B OBITOBOM M IPOU3BOJICTBEHHON AEATEIbHOCTH YEJIOBEKA

Paznen 2. Heoprannuyeckasi xumus

12

Tema 2.1.
DOU3UKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIIECTB

Coaep:xanue yueOHOTo MaTepHaJia

Mertamnel. Ilonoxenune wmeramioB B Ilepuoguueckoil cuUcTeME XHUMHYECKUX 3JIEMEHTOB.
Oco0OEHHOCTH CTPOCHHS JJCKTPOHHBIX OO0OJIOUYEK aTOMOB MeTayuioB. OOmue ¢usnydeckue
cBoiictBa MeTayuioB. CIUIaBpl METaUIOB. OJEKTPOXUMHUYECKHM PsJl HANPSHKECHUM METAJIOB.
XUMHUYECKHUE CBOMCTBAa BOXXHEUINMX METAJUIOB (HATPUM, KWK, KaIbIMH, MarHuii, aJtOMUHUMH,
IIUHK, XpOM, JXeJe30, Melb) M HuX coequHeHud. OOmume crnocoObl IMONyuYeHHUs METaJlIoB.
[TpumeHeHre MeTaNIIOB B OBITY U TEXHHKE.

Hemeramnsl. [lonoxxenue HemerauioB B Ilepuogudeckoil cucteme xumudeckux snementos J1.1.
MenzeneeBa 1 0COOEHHOCTH CTpOeHHs aToMOB. DuU3nUeckre cBONWCTBAa HEMETAIIIIOB. AJUIOTPONUS
HEMETaJJIOB (Ha MpuMepe Kuciopona, cepsl, ¢ochopa u yriepoaa). XUMUUYECKHE CBOICTBAa U
IPUMEHEHNE Ba)XKHEHUIIINX HEMETAJUIOB (TaJION€HOB, Cephl, a30Ta, (hocdopa, yraepoaa U KpeMHUs)
U HMX COeAMHEHWH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHCIOT, BOJOPOAHBIX COEAMHEHUH).
IIpuMeHeHNne Ba)KHEUIINX HEMETAJIOB U UX COCTMHEHUN

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BELIECTB (OKCUIOB, THIAPOKCH]IOB,
KHUCIIOT, cojiell M np.). ['eHeTnyeckas CBsA3b HEOPraHWYECKUX BEILECTB, MPUHAJIEKAIIUX K
pa3IM4YHBIM KJIaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB IIPOCTBIX BEILECTB, BOJOPOIHBIX
COEJIMHEHUH, BHICIIMX OKCHJIOB U THJPOKCUIIOB

JlabopaTopHble 3aHATHA

JlaGopatopHas pabota Ne3-4. «PU3NKO-XUMHUYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECTB.
CocraBieHne ypaBHEHMH XUMHUYECKMX peakUuid C y4yaCTHeM TMPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEILECTB: METAJUIOB M HEMETAJUIOB; OKCHUAOB METAJIOB, HEMETAIIOB U
aM(OTEpHBIX DJIEMEHTOB; HEOPraHMUYECKHUX KHUCIIOT, OCHOBaHUN M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIIKUX X CBOICTBA.

Pacuétbl Macchl BemiecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WU
00BbEMY OJJHOTO M3 Y4YacTBYIOIIMX B PEaKIMHM BEIIECTB, pacuéThl Macchl (00bEMA, KOJIMYECTBA

OK 01

13




BeHleCTBa) IMpOAYKTOB p€akKluHu, €CJIIM OAHO M3 BCIICCTB UMCET IIPHUMCCH. Pemenne IIPaKTHUKO-
OpPUCHTHUPOBAHHBIX 3aJlaHuM Ha CBOﬁCTBa, COCTaB, IOJYYCHUC U 0e30IacHOC HCIIOJIL30BAHUE
BaKHEHIIINX HEOPIraHNYCCKUX BEIICCTB B 6BITy n HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH YCJIOBCKA

Tema 2.2. Coaepxxanue yueOHOIo MaTepuaJa OK 01
Unentnduranms JlabopaTopHble 3aHATHS
HEOPraHHICCKNX JlaGopaTtopHnas padora Ne5-6 «MaeHTrdUKaIMS HEOPTaHUIECKUX BEIIECTBY.
BCLICCTB Pemienne skcriepUMEHTANBHBIX 3a/1ad MO0 XUMHUYECKUM CBOWMCTBAM METAJJIOB U HEMETAJUIOB, IO
pPacloO3HABAaHUIO M TMIOJIYYCHUIO COCIMHEHUN METauUIOB W HEMETauioB (B3aMMOJCHCTBHE
THJIPOKCHA AIIFOMUHUS C PACTBOPaMHU KHCIOT W IIeJo4el,). VaeHTuukanus HeopraHuIecKux
BEIIECTB C HCIOJb30BAaHUEM HX (PHUIUKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KAaYE€CTBEHHBIX
peaknmii. KauecTBeHHBIE peaknuu Ha cyiabpaT-, KapOOHAT- M XJIOPUI-aHUOHBI, HAa KATHOHBI
METAJIJIOB U KATHOH aMMOHUS
Paznen 3. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH
Tema 3.1. Copneprxanue yuyeOHOIro MaTepuasa OK 01

Knaccudukanms,
CTPOCHHE 5
HOMEHKJIaTypa
OpPraHUYECKUX BEIICCTB

[Tpenmer opranndeckoil XuMuM: € BOZHUKHOBEHUE, pa3BUTHE U 3HAUECHUE B MOJYYEHUU HOBBIX
BEUIECTB M MaTepuaioB. Teopusi CTpoeHUs opraHudeckux coenvHeHudt A.M. Bytneposa, eé
OCHOBHBIE NOJI0kKeHHS. CTPYKTYpHBIE (OPMYIIbI OpraHUYECKHX BeLIecTB. [ 'OMOJIOTHs, U30MEPHSL.
XuMHYecKas CBSI3b B OPraHUYECKUX COCTMHEHUSIX: KpPAaTHBIE CBA3H, G- U T-CBS3H.

[IpencraBiaenne o KiaaccupUKaMM OpraHUMYECKUX BellecTB. HomeHKIaTypa oOpraHMYecKHX
CoeIMHEHUH (cucTeMaTH4ecKas) U TpUBUAIbHbIE HA3BaHUS BaXKHEHUIINX MPEICTaBUTENEH KJIacCOB
OpPraHMYECKUX BEIECTB

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas pabora Ned. «HomeHKIIaTypa OpraHn4eCKUX BEILECTBY.

O3zHakomiieHHe C OOpa3laMM OpraHUMYeCKUX BEIIECTB W MaTepualaMd Ha MX OCHOBE,
MOJICIUPOBAHNE MOJIEKYJI OPIraHUYECKHUX BEILECTB, HAOIIOJICHUE U OMMCAaHNE JEMOHCTPALIMOHHBIX
OTIBITOB IO MPEBPALICHUIO0 OPraHUYECKUX BEIIECTB MpU HarpeBaHUM (IUiaBieHUe, OOyriIuBaHUE U
ropenue). CocraBieHUE MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POpPMYJT OpraHMYeCKHX BEILIECTB
OTJHENBHBIX KJACCOB, HCIIONb3YySl HX HA3BaHMWS II0 CUCTEMAaTUYECKOW M  TPUBUAIBHOU
HOMEHKJIaType (STWIIEH, aleTW/IeH, IIHMLEpUH, (eHos, (opMalbIeru, YKCyCHas KHUCIOTa,
rnuH). Pacdersl mpocteifmieit GpopMmynbl OpraHU4ecKOW MOJEKYJIbl, UCXOJS U3 3JIEMEHTHOIO

cocrtasa (B %)
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Pa3znea 4. YrieBoaopoanbl

12

Tema 4.1.
YrieBomopoasl W HMX
MPUPOJIHBIE HMCTOYHHUKHU

Coaep:xanue yueOHOro MaTepuaJia

[TpenenbHble YraeBoAOPOAb! (AJIKaHbI): COCTAaB U CTPOECHUE, TOMOJIOTMUECKUN psa. MeTaH u 3TaH:
COCTaB, CTPOEHHUE, (PU3UYECKHE M XMUMHYECKHE CBOICTBAa (pEakUMM 3aMELICHUs U TOpPEHHS),
II0JIyYE€HUE U IPUMEHEHHE.

HenpenenbHble yriaeBo1opo/ibl (aIKEHBI, aJTKaMCHBI, AJIKHHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHI psii. DTUIEH U MPOMHIIEH: COCTaB, CTPOCHHE,
du3NYecKne U XUMHUUECKHE CBOMCTBA (pEaKIMU THAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIUH,
OKHCJICHUS U TIOJTUMEPU3ALINN) TIOTy4YeHHE U IPUMEHEHHUE.

Ankanuensl: OyraameH-1,3 u MetminOyranuen-1,3, XUMUYECKOe CTPOCHHE, CBOMCTBA (peaKIius
HOJTMMEPHU3AINN ), TIPUMEHEHHE ([T CHHTE3a IPUPOTHOTO U CHHTETUYECKOTO KayuyKa U PE3UHBbI).
AJIKMHBI: COCTaB M OCOOEHHOCTHM CTPOCHHUS, TOMOJOTUYECKHH psAn. AIETUIIEH: COCTaB,
XUMHUYECKOE CTpOCHHME, (U3HUYECKHEe M XUMHYCCKHE CBOMCTBa (PEaKIUU TUAPUPOBAHUS,
rajJoreHUpOBaHUs, THApAaTAllMd  TOPCHHUsA), MOJydeHHE W  NpPUMEHeHHe  (MCTOYHHK
BBICOKOTEMIICPATYPHOTO IJIAMEHH JIJIsl CBAPKH U PE3KU METAJLIOB)

ApomaTtrueckue yriieBoJopobl (apeHbl). beH301 u TOdyonl: cocrtaB, CTpoeHUe, QU3UUECKHE U
XMMHUYECKHE CBOMCTBA (peaklUH TIaJOreHUPOBAaHUS W HUTPOBAHUA), NOJYYEHUE U TPUMEHEHUE.
TokcHMYHOCTH apeHOB (BIUsHUE OCH30Ja Ha OpPraHW3M 4YeJoBeKa). | eHeTHYecKasl CBS3b MEXIY
YIIEBOJOPOAAMH, TPUHAIEKAIMMHY K Pa3JIUYHBIM KJIACCaM.

[TpupoaHbIe UCTOYHUKHU YTII€BOAOPOAOB. [IpupoaHblii ra3 u nonyTHele HEPTsHbIE ra3bl. HepTs n
e€¢ mnpoucxoxjaeHue. CrocoObl mnepepaOOTKM He(TH: MEpPeroHKa, KPEeKUHI (TepMHUYECKHIA,
KaTaJduTHuueckuit), nuponu3. IlpoaykTel mnepepaboTku  HedTH, HUX TOPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yTroJib M IPOJYKTHI €ro nepepaboTKu

OK 01

Tema 4.2.
PU3NKO-XUMHUYECKHE
CBOMCTBA
YII€BOJ0POIOB

Conep:kaHue y4eGHOr0 MaTepuasia

JlabopaTopHble 3aHATHS

JlaboparopHuas padota Ne7-8 «CBoiicTBa yriIeBOIOPOIOBY.

TpuBuaneHas U MEXIyHapOJHas HOMEHKIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MONyYEHUS
yriieBoAopoaoB. [lonydeHue STUIEHA M U3YYEHHE €ro CBOWCTB. MojennpoBaHUE MOJEKYT U
XUMHYECKHX TPEBPAIlICHUN YIJIEBOJOPOIOB (HAa MpUMepe 3TaHa, STHIICHA, alleTUJICHA U JIp.) U
raJIOT€HOIPOU3BOTHBIX

OK 07

Pasnen 5. Kuciopoaocoaep:kamme oprannyecKue coeinHeHu st

12
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Tema 5.1.
Crnuptsl. Oenon

Conep:kanue y4eOHOT0 MaTepuaJia

[IpenenbHbIe OHOATOMHBIC CIIUPTHI (METAHOJ M TAHOJ): CTPOCHHE, (PU3NYECKUE U XUMUYCCKUEC
CBOWCTBa (peakLUu C AKTHMBHBIMHM METaJUlaMH, I'aJOr€HOBOJOPOJAaMH, FOPEHHE), MPUMEHEHHUE.
Bonopoaubie CBA3M MEXIy MOJIEKYJIaMH CHUPTOB. PU3HOIOTMYECKOE IEHCTBHE METAaHOJIA U
9TaHOJIa HA OPraHU3M 4eJIOBEKa.

MHOroaroMHbIe CIUPTHI (ITHICHIIIUKOIb U TIIMICPUH). CTPOCHHE, (PU3NYECKUE U XUMHYCCKUE
CBOWCTBa (B3aMMOJAEHUCTBUE CO MIEJTOYHBIMM METa/llaMM, KauyeCTBEHHAs peakuus Ha
MHOr0aTOMHbIE CIUPThI). PU3NOJIOTHYECKOE AEHCTBHE HAa OpraHu3M uenoBeka. IIpumeHnenue
[JIALIEPUHA U STHJICHIJINKOJIS.

@®enon. CTpoeHHE MOJEKYINbI, (U3NYECKHEe M XUMHYECKHE CBOWCTBAa (eHona. TOKCHYHOCTH
¢denona, ero Gpu3MOIOrHYECKOe JeiCTBUE HA OpraHu3M desoBeka. IIlpumeHenne genona

OK 01
OK 07

Tema 5.2.
ANBOETUIbL.

KapOoHoBBIE KUCTOTHI.

Crnoxubie 3¢upsbl

Conep:xanue yueOHOT0 MaTepHaJia

Anpaeruaipl M KEeTOHBI (dopManbAeruj, areTaablerui], aleToH): CTpoeHHe, (U3UYECKUEe H
XUMHUYECKHE CBOMCTBA (peakUMM OKHUCIEHHS M BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIUH),
MOJIy4YeHUE U IPUMEHEHUE.

OIHOOCHOBHBIE TIpefieNibHbIE KapOOHOBBIE KHUCIOTHl (MypaBbHUHAss M YKCYCHash KHCIIOTHI):
CTpoeHue, (u3nyeckrue U XUMHYECKHe CBoicTBa (0OIIMe CBOMCTBA KHCJIOT, pEaKlus
sTepuduKanmm), moiaydyeHue U mnpumeHeHue. C(CTeaprHOBas U OJIEMHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTENN BBICHIUX KapOOHOBBIX KHCIOT. Mbllla KaK COJIHM BBICIIUX KapOOHOBBIX KHCIIOT, HX
MOIOIIee TIEUCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['MAPOaIM3 CIOKHBIX 3(pupoB. Kupsl.
I'unponns xupos. [Ipumenenne xupoB. bruosornueckas posib )KUPOB

OK 01

Tema 5.3.
VYrieBoabl

Coaep:xanue yue0HOro MaTepuaJia

VYrneBoJbl: cocTaB, KiacCU(UKAIUs YIIeBOAOB (MOHO-, AM- M HoJHcaxapuiabl). [nmokoza —
MPOCTEHIINA MOHOCaxapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbI, (pU3MUecKHe W XHUMHUYECKHe
CBOMCTBa TJIOKO3bI (B3ammopeiictBue c¢ ruapokcuaom Menu (1), okxucnenne aMMuayHBIM
pactBopoM okcuja cepebpa (I), BocctaHoBieHUe, OpoKeHHE TIIIOKO3bI), HAX0XKICHHE B IIPUPO/IE,
NPUMEHEHUE TJIIOKO3bl, OMOJOrMYecKas poJjib B IKU3HEACSITENbHOCTH OpraHu3Ma 4YelloBeKa.
®orocunTe3. PpyKTO3a KaK U30MEP TITHOKO3HI.

Caxapo3a — mpeacTaBUTENb ANUCAXapHJOB, T'MJPOJIM3 €aXxapo3bl, HAXOXKJIEHHE B IPUPOJE H
IIPUMEHEHHE.

[Tonucaxapuapl: KpaxMall M LEUII0JN03a KaK NpuUpoaHble nosnmMmepbl. CTpoeHHe KpaxMaia U

OK 01
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IEJUTIONIO3BI, (PU3UYECKHE U XMMUYECKHE CBOMCTBA KpaxMaJa (THIPOJIN3, KAYeCTBEHHAS PEAKIIHS C
HooMm)

Tema 5.4. Coaep:xkaHue yueOHOro MaTepuaJia OK 01
Qusuko-xumuyeckue | [IpakTnyeckue 3aHATHS
CBOMCTBA [Tpaktuyeckas pabGora NeS5. «HomeHknarypa  KHCIOPOJOCOAEPKAIIUX  OPraHMYECKHX
KHUCJIOPOJIOCOIEPIKAILNX | COEJUHEHUI.
OpPTraHUYeCKuX TpuBnanpHas U MeXAyHapoJHass HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIOCOOBI NOJIY4YEHHUS
COeIMHEHUI CHHUPTOB M (HEHOJIOB, KAPOOHOBBIX KUCIIOT M A(PUPOB, ABIACTHIOB U KETOHOB. COCTaBIEHUE CXEM
peakuuii (B TOM 4HCIE€ IO NPEAJIOKEHHBIM LENOYKaM IpEeBpaIleHuil), XapaKTepU3yIOLINX
XUMHUYECKHE CBOMCTBA KUCIOPOJOCOAEPKALMX OPraHUYECKUX COETMHEHUM
JlaGopaTopHble 3aHATHUSA
JlaGopatopnast padota Ne9-10. «Xumuueckue U (pu3nUecKre CBOWCTBA KHCIOPOIOCOIEPKAIIUX
OpPraHUYECKUX COCIUHEHUS.
[IpoBenenue, HaOMIOJACHHE W OINHMCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
KAUeCTBCHHBIC PEAKIUH OJHOATOMHBIX CHUPTOB (okucieHue 3tanonma okcugaom menu (I1)),
MHOTOATOMHBIX CITUPTOB (B3amMo/eiicTBrue riumepuna ¢ rugpokcuaom meau (1)), ampaernmaos
(okHceHHE aMMHavHbBIM pacTBopoM okcuzma cepedpa(l) u rugpokcumom wmemm  (l1),
B3aMMOJIEHCTBHE KpaxMaJla ¢ 10JJoM), H3yuYeHUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI
Pa3nes 6. AzoTcoaepskamue OpraHu4ecKue coeJHHeHHA
Tema 6.1. Conep:xanue yueOHOTo MaTepHaJia OK 01
AMUHBIL. AMUHBI: METWJIAMUH — TNPOCTEHIINI MpeaCcTaBUTENIb aMMHOB: COCTaB, XUMHUYECKOE CTPOEHUE,
AMWHOKHCIIOTHI. ¢buznyecKkne 1 XUMHUYECKHE CBOMCTBA, HAXOXKIEHUE B IIPUPOJIE.
benku AMUHOKHCIOTBl Kak aM(OTepHble OpraHMYecKue coequHeHus. DHU3MuecKue U XUMHUYECKHe

CBOMCTBa aMWHOKHUCIOT (Ha TpuUMepe TiulKHA). buoiormueckoe 3HAUYEHHE aAMUHOKHCIIOT.
ITentuael.

benku kak mpupomHbie moauMmepsl. [lepBuuHas, BTOpUYHAs W TPETHYHAS CTPYKTypa OETKOB.
XVMHUYECKUE CBOWCTBA OENKOB: THAPOIIN3, JCHATYpallNs, KAYECTBEHHBIC PeaKIINK Ha OCITKH

JlabopaTopHble 3aHATHA

JlabopaTtopnast pabota Nel1-12. «CBoiicTBa a30TOCOAEPKANTUX OPTAaHUIECKUX COCTUHECHU.
Ouznyeckue 1 XUMUIECKHE CBOWCTBA aMUHOB (PEaKIIMU C KUCIOTAaMU M TOPEHUs) U aMHHOKHCIIOT
(ma mpumepe raunmHa). HaGmronenne u onmcaHne JTEMOHCTPAIMOHHBIX OMBITOB: JE€HATYpaIlus
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‘66J’IKOB IIpU HAarp€BaHnu, NIBETHLIC PCAKIINN 0eIKoB

Paznen 7. BbIcOKOMOJIEKYJISIpPHBIE COeTMHEHHUSI 2
Tema 7.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 01
ITnactmaccel. IIpakTHYeckue 3aHATHSA OK 07
Kayuyku. Bonokna [lpaktuyeckas pabora Ne6. «CuHTe3, aHaIM3 M KiIacCH(UKaLUs BBICOKOMOJIEKYISPHBIX

COEIUHEHUI

OCHOBHBIC TIOHATHUS XWUMHH BBICOKOMOJEKYJSIPHBIX COCIMHEHH: MOHOMEp, TIOJHUMED,

CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpHU3alMM, CPeHss MojekynsipHas wmacca. OCHOBHbIE

METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSTMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHSI. 2

O3HakomiieHHE C oOpaslamu IMPHPOTHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:

IUIACTMACCHl (TIOJIMATUIICH, MOJUIPONMIIEH, MOJIMBUHUIXJIOPU, MOJIUCTHPOI); HAaTypajbHBIA U

CHHTETHYECKHE Kaydyku (OyTaJueHOBBIA, XJIOPONPEHOBBIA ¥ HW3OMPEHOBHIN); BOJIOKHA

(HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIC (aleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHUE (KalPOH M JIABCaH)
IIpomMe:kyTouHasi aTTecTanus no gucuunaune (nuddepeHunpoBaHHbIi 3a9eT) -
Bcero 72
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3. YCJIOBUSI PEAJIM3ALIMU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
AACHUIIIINHBI

3.1 MaTepua/ibHO-TEXHHYECKOE O0ecnedyeHue TUCIUIIUHBI

Jis peanu3anuy MPOTPAMMBl  TUCHUIUIHHBL «XHUMHS» HUMEETCsl Y4eOHBI KaOWHET
€CTECTBEHHO-HAYYHBIX JUCLIUILINH.

O0opynoBanue y4yeOHOro kaduHera. pabodyee MECTO MPENOJABATENs, MOCATOYHBIC
MeECTa M0 KOJIMYECTBY OOYYAIOIINXCS, JOCKA MeJoBast, MIAKAThI, pa3JaTOYHbId MaTepual B BHJIC
CXeM U PHUCYHKOB IS BBIIIOJHEHUS JIa0OPATOPHBIX U MPAKTUUYECKUX PadOT; HACTCHHbIN mIKad
cynmnbhbii [1IC-80-01 CITY, akBaguctministop anektpudeckuit J[9-UT3 MOW, Bechl 31eKTpOHHBIC
HL-200, Becwr 1aboparopHbie Scout — Pro, Becst BCM-20, rupu o6mero Haznadenus:t HI-10 mr-100 T,
Oanst BosiHAS Tab0OpaTOpHAst, MITATHB TA00OPATOPHEIN ¢ HA0OPOM JIATIOK, dJEKTPpUYEeCcKass MENbHUIIA, TIEYhb
MydenpHas, cTakaHduk s B3BemmBanug CB 24/10M, mkad BBITSDKHOW, MHUKPOIIPOILIECCOPHBIN
u3MepuTens KoHueHtpauuu HutparoB MUKOH-2, pedpakromerp WPD-454 B2M, pH-metp-
muuuBonbsTMETp pH-410 (6a30BEIiT), KanenpHUIA ¢ TTPOOKOH 2-2,5, Komba Mepras 1-250-2, rpymra Nel

JJIs1 IIUIICTOK.

TexHn4yeckue cpeacTBa 00y4eHMsI: TEPEHOCHOH HOYTOYK C JIMIEH3HMOHHBIM MPOrPAMMHBIM
obecnieuenuem HP 2.4 QHZ, npoektop, mepeHOCHON 3KpaH ayAUOBU3YaJIbHBIE CPENCTBA — CXEMbBI U
PUCYHKH K JIEKLMSAM B BUJIE CJIAZ0B U JIEKTPOHHBIX IPE3CHTALUN.

JInueH3noHHoe MporpaMMHoe odecreyeHue

P7-Ocducy». Horosop Ne I113-1K-033 ot 21.12.2022 1. ¢ OO0 «ComspucTexHOI0IKUC,
r. Caparos (c 01.01.2023, 6eccpouno).

KasperskyEndpointSecurity (aHTHBHpYCHOE MIPOrpaMMHOE oOecrnieuyeHue).
CyOnuuen3uonssiii  goroop Ne 6-887/2024/KCII-170 ot 06.12.2024r. Cpok neiicTBus
norosopa: 01.01.2025r.-31.12.2025 .

3.2. UuopmaninoHHoe o0ecniedeHHe Ppeain3aluu MPOrpaMmMbl

3.2.1. OcHOBHBbIE HCTOYHUKH

1. INa6puensu, O. C. Xumus : 10-i kmace : 6a30BbIii ypoBeHb : yueOHuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 7-e u3a., ctep. — Mocksa : [IpocBenienue,
2025. — 128 ¢. — ISBN 978-5-09-120190-1. — TekcT : 3neKTpoHHbIH // JIaHb : 31eKTpOHHO-
oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/473033

2. Ia6puensu, O. C. Xumus : 11-i kiacc : 6a30BwIii ypoBeHb : yuebnuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 7-e u3a., ctep. — Mocksa : [Ipocsenienue,
2025. — 127 ¢. — ISBN 978-5-09-120191-8. — Tekcr : 3neKTpOHHBIH // JIaHb : 3JIEKTPOHHO-
onbnmoreunas cucrema. — URL: https://e.lanbook.com/book/497801

3. Pymsutuc, I'. E. Xumus : 6a30Bb1ii ypoBens : yuebnuk / I'. E. Pynsurtuc, @©. T.
®denpaman. — 2-¢ u3M., crep. — Mocksa : [Ipocsemenne, 2025. — 336 ¢. — ISBN 978-5-09-

121347-8. — TekcT : snexkTpoHHBIH // JlaHb : 3neKTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/473036
4. Paneuxwuii, A. M. Xumus : 6a30Bblil YpOBEHb : TPEHHUPOBOYHBIE U IPOBEPOYHBIC

pabotsl : yuebHoe nocodue / A. M. Panenkuit. — 2-e uzn., crep. — Mocksa : [Ipocserienue,
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https://e.lanbook.com/book/473033
https://e.lanbook.com/book/497801
https://e.lanbook.com/book/473036

2025. — 79 c. — ISBN 978-5-09-121348-5. — Tekct : a5ekTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/473054

3.2.2. JlonoJiHUTEIbHbI€ HCTOYHUKH
1. TaBeinoB B.H., Texuuka 6e30macHOCTH MpU padoTax 1Mo XUMHUU: ydeOHOe Tocoone —
CII6; M.: CATA ®OPVYM, 2012. - 112 c.

2. Apremenko A.W. Opranuueckass XUMus: Yue0.[Uisd CTYyICHTOB CpeIHUX creml. Y4eO.
3aBeJIeHUM. 2-¢ u3., ucnp. — M.: Beicur.k., 2000. — 536 c.

3. Tabpuensu O.C. Ilpaktukym 1o oOINe HEOPTaHWYECKOW M OPTaHUYECKOW XUMUU:
yueb.mocobue mns cryn. Cpen. [Ipod.yqed.3aBenenuit — M.: M3narenbCkuit EHTP «AKaaeMus»,
2007. — 256 c.

4. TpanxoBa A.IO. Xummsa: 11 kin.: Meroa.nmocobue g yuurens — M.: OOO
«M3narenbctBO AcTpenby, 2002. — 158 c.

3.2.3. UnTepHeT-pecypcesbl

1. DnekTponHas Bepcus razersl "Xumus" http://him.1september.ru/

2. DnextponHbIi xxypHan « AJIXUMUK» http://www.alhimik.ru/

3. Xumus. OOpa3oBaTeNbHbIN CANT 1151 IMKOJIBHUKOB ¥ cTyneHToB http://hemi.wallst.ru/
4. «DneKTpoHHOE CTpOeHHUE aToMa» — Tpuiokenue https://www.xumuk.ru/esa/

3. Cepsuc «IIouck HEOPraHUYECKUX peaxuuii»
https://www.xumuk.ru/inorganic reactions/search/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

KoHTpoib M omeHka pe3ylbTaTOB OCBOCHMs 00I1€00pa30BaTeIbHOM AMCHUIUINHBI
PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIE pPe3yJbTaThl, HalpaBlIeHHbIe Ha (OPMHUPOBAHUE OOLIUX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3jesiaM U TeMaM CoJiepKaHus ydeOHOro MaTepuara.

Oomas/npodeccuonanbHas Paznen/Tema Metoab! u GopMbI KOHTPOJIA
KOMIETEHINS
OK 01. Beibupats criocoOsr P1, Temsr 1.1, 1.2. TectupoBanue
pereHus 3a1a4q P2, Temsr 2.1, 2.2 YcTHEI ompoc
npohecCHOHANBHOMN P 3, Tema 3.1-3.3 XUMHUYECKUI TUKTaHT
JIeSITENIbHOCTH IPUMEHUTEIIBHO K P4, Tema 4.1-4.3 NuauBuayanbHas
pa3IU4YHBIM KOHTEKCTAM PS5, Tema 5.1 caMmocCTosTelNbHas paboTa
P 6, Tema 6.1 [IpencraBnenue pe3ynbTaToB
P7,Tema7.1 MIPaKTHYECKUX U Ja0OpaATOPHBIX
pabor
Brinonnenuve 3aganuii Ha
nubdepeHIIMPOBaHHOM 3a4eTe.
OK 07. ConeiicTBOBaThL P 3, Temsr 3.2 TectupoBanue
COXpaHEHHUIO OKPYKaromen P 4, Temnr 4.1-4.3 YcTHEI ompoc

20



https://e.lanbook.com/book/473054
http://him.1september.ru/
http://www.alhimik.ru/
http://hemi.wallst.ru/
https://www.google.com/url?q=http://www.xumuk.ru/esa/&sa=D&source=editors&ust=1743180158372985&usg=AOvVaw2NIHfdQcZKAfBjo_kAQfZU
https://www.xumuk.ru/esa/
https://www.google.com/url?q=http://www.xumuk.ru/inorganic_reactions/search.php&sa=D&source=editors&ust=1743180158373208&usg=AOvVaw35zZTEQGXWtROvnGq1he8D
https://www.xumuk.ru/inorganic_reactions/search/

Cpelbl, pecypcocOepesKeHHIO,
NPUMEHSTh 3HAHUS 00 N3MECHEHUH
KJIUMaTa, TPUHITUTIBI
OEPEKITMBOTO TIPOU3BOICTBA,

3¢ peKTHBHO NEHCTBOBATH B
YPE3BBIYANHBIX CUTYAIHSIX

P 6, Tems! 6.1.
P 7, Tema 7.1

XUMAYECKUH TUKTAHT
WNHnuBuyanpHas
camocTosTenbHas padboTa
IIpencraBnenue pe3ynbTaToB
MIPAKTHYECKHUX U JIA0OPATOPHBIX
pabot

Brimonnenue 3aganuii Ha

I QepeHInPOBAaHHOM 3a4eTe.
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