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1.

OBIIASI XAPAKTEPUCTUKA PABOYEW TPOIPAMMBbBI

YYEBHOI'O ITPEJIMETA «C0OO.01.07 Xummus»

1.1. MecTo nmpeamera B CTPYKType OCHOBHOI 00pa3oBaTeIbHOW NpO-

rpaMMBbl:

VYueousiii mpenmer «COO.01.07 Xumus» gBisgercs 00sA3aTeIbHON YacThIO
o01ieo0pazoBaTeabHON MOATOTOBKM OOpa30BaTEIbHOM MNPOrpaMMbl B COOTBET-
ctBun ¢ ®I'OC CIIO mno cnenuansHocTH «40.02.02 IIpaBoOoXpaHUTENbHAS I€s-

TCIIBHOCTBH»

1.2. lleapb ¥ NJIaHMPYeMBble Pe3yJIbTATHI OCBOEHHS Y4eOHOr0 npeamera

dopMUpOBaHUE y CTYJAECHTOB MPEACTABICHUS O XUMUYECKON COCTABIISIIOLIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa KaK OCHOBBI MPUHSATHUS PEIICHUN B KU3HEH-
HBIX U TPOU3BOJICTBEHHBIX CUTYAlUSIX, OTBETCTBEHHOTO MOBEACHUS B MPUPOIHOM

cpene.

[Inanupyemble pe3ynbTaThl ocBoeHus yueOHoro mnpeamera «COO.01.07
Xumus» onpenensuuch ucxoas uz tpedosanuit ®I'OC COO u tpedosanuit GI'OC
CIIO no cnenuansHocTh «40.02.02 [IpaBOOXpaHUTENBHAS IESITENBHOCTDY.

Oco0oe 3nauenue npeamer umeet mpu popmupoBanuu OK 01, OK 02, OK

04, OK 07.

Kox m wnaumme- | [lnanupyembie pe3ybTaThl 0CBOEHHSI Y4eOHOr0 MpeaMera
HOBAHHE — KOM- | Ogue JuCHMIUIMHAPHbIE

neTeHuui

OK 01 Bribupath
crocoObl  periie-
HUS 3a7ad Mpo-
(dheccroHambHOM
NesITeNIbHOCTH
MIPUMEHUTENIHHO
K pa3IMYHbIM
KOHTEKCTaM

OK 02 Hcnoss-
30BaTh coBpe-
MEHHBIE CpeCTBa
MOUCKa, aHaIM3a
Y WHTEpIpeTaIuu
uHbopMalUU, U
UH(pOpMaIUOH-
HbI€ TEXHOJOTHH
JUIS BBITIOJTHEHUS
3aau mpodeccu-
OHaJbHON  Hes-
TEIBHOCTH

OK 04 Dddexk-
TUBHO  B3aUMO-
JEUCTBOBATh U
paboTaTh B KOII-
JEKTUBE U KO-
MaH/Ie

- IIEHHOCTHOE OTHOILEHHE
K TOCYJapCTBEHHBIM CHM-
BOJIaM, HCTOPUYECKOMY H
IPUPOAHOMY  HACIEeAHuIo,
HaMsATHUKaM, TpaJulysIM
HaponoB Poccun, nocru-
xeHusM Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHO-
JOTHSIX U TPYE;

- YMEHHE IPOTrHO3UPOBAThH
HEeOJIaronpusTHbIE 3KOJIO-
THYECKHe HOCTIEICTBUS
OpeANpUHUMAEMBIX  JIeH-
CTBH, IPEIOTBpALIATh UX;
- CTaBUTh U (POPMYIUPO-
BaThb COOCTBEHHBIE 3a/1aul
B o0Opa3oBarenbHON nes-
TENBHOCTH M KU3HEHHBIX
CUTYaLUsX;

- co37aBaTh TEKCTHI B pas-
JAUYHBIX (opMaTax C yue-
TOM Ha3zHaueHus HH)Op-
Malliu U LEJEBOM ayauTo-
puH, BBIOMpas ONTUMAalb-
Hyl0 (opMy TmpencTaBiie-
HUS ¥ BU3YyaJIM3allui;

- cOpMHUPOBAHHOCTDH TMPEACTABICHUI: O XUMH-
YECKOM COCTaBJISIIONIEH €CTECTBEHHOHAYYHOU
KapTUHBI MHPA, POJIM XUMHH B TIO3HAHUU SIBJIC-
HUW TpUPOJbI, B (POPMUPOBAHUU MBIILICHHUS U
KYIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBLHOU Tpa-
MOTHOCTH, HEOOXOTUMOM JIJIsT PEIICHUS TIPAKTHU-
YEeCKHUX 3a7a4d M DKOJIOTHYECKH O0OCHOBAHHOIO
OTHOIICHHSI K CBOEMY 3JI0POBBIO U IMPUPOIHOM
cpene;

- BJIAJE€HHE CHCTEMOM XMMHUYECKHUX 3HAHHH, KO-
TOpas BKJIFOYACT: OCHOBOIIOJIATAIOIINE MOHATHS
(XMMHYECKHH 3JIEMEHT, aToM, 3JIEKTpOHHAas 000-
JOYKa aroma, s-, P-, d-3IEKTPOHHBIC OpOUTAIN
aTOMOB, MOH, MOJIEKYJIa, BaJ€HTHOCTh, 3JIEKTPO-
OTPHLIATENILHOCTD, CTETIEHb OKUCIICHUS, XUMUYe-
CKasl CBSI3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIN
00beM, YIIIepOaHBIN cKkener, (yHKIHOHAIbHAS
rpynna, pajaukai, U30MepHsi, H30MEPbI, TOMOJIO-
TUYECKUN pAZl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHC-
JIOpOJI- ¥ a30TCOJEpIKAIINUE COSAUHEHUSI, OHOI0-
TUYECKU aKTMBHBIE BEUIECTBA (YTJIEBOIbI, XKHUPBI,
Oenku), MOHOMEp, TMOJMMEpP, CTPYKTYpPHOE 3Be-
HO, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHMS, KpHU-
CTAJNINYECKAsl PEUIeTKA, TUIIbI XUMUYECKUX pe-
aKIMi (OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC, K-
30- M DHJIOTEPMUYECKUE, PEAKIIMH MOHHOTO 00-

4




OK 07 Cogeii-
CTBOBaTh COXpa-
HEHUIO OKpYXa-

OLIEN cpenpl,
pecypcocoepe-
KEHUIO, IIpUMe-

HATH 3HaHUA 00
W3MCHCHHH KJIU-
MaTa, TPHHIIUIIGI
OepeKIIMBOTO
MIPOU3BO/ICTBA,
3¢ deKTUBHO
JEUCTBOBATh B
Ype3BbIYAHBIX
CUTYaITUSIX

- OLEHUBATh JIOCTOBEP-
HOCTbH, JICTUTUMHOCTb HH-
dbopmanuu, ee COOTBET-
CTBHUC TIIPpaBOBbLIM HU MO-
pPaIbHO-3THYECKUM  HOP-
MaM.

MEHa), pacTBOP, DJIEKTPOJIUTHI, HEIJIECKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOLMALINS, OKUCIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOW peak-
[IMH, XUMUYECKOE PABHOBECHUE), TEOPUU U 3aKO-
HbI (TEOpHUsi XUMUYECKOTO CTPOCHUSI OpraHuye-
ckux BemectB A.M. BytiepoBa, Teopust 3iiek-
TPOJUTUYECKON ITUCCOLMALINY, TMEPHOIAYECCKUI
3akoH [[.M1. MenzeneeBa, 3aKOH COXpaHEHMS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BbIK
XUMHH, (PAKTOJOTHYCCKHE CBEJCHUS O CBOM-
CTBaxX, COCTaBe, MOJy4YeHUU M OE30MaCHOM HC-
MOJIb30BAHUN BAKHEUIIMX HEOPTaHUYECKUX W
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHUUECKOU
JIeITEILHOCTH YEJIOBEKA;

- c(hopMUPOBAaHHOCTH YMEHUM BBISBISATH Xapak-
TEpHBIC TPU3HAKU U B3aUMOCBS3b H3YUECHHBIX
MOHSATUN, TIPUMEHITh COOTBETCTBYIOIINE TOHS-
THS TIPU OTIMCAHWUU CTPOEHUS M CBOWCTB HEOpra-
HUYECKUX W OPTaHMYECKUX BEIIECTB M UX TIpe-
BpAIlIEHUH; BBISBIISATH B3aUMOCBS3h XUMHYECKUX
3HAHWH C TMOHATHIMH U TPEJCTABICHUAMHU JIPY-
TUX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

- copMHpPOBAaHHOCTH YMEHUW HCIIOIH30BAThH
HAaMCHOBAHHS XUMHUUYECKHX COCIHMHEHHH MEK-
JIYHaApOJIHOTO COK03a TEOPETUUECKON U MPUKIa-
HOW XUMHHM M TPUBUAJIbHbIC HA3BaHUSI BaKHEM-
X BEUIECTB (ITWIICH, AalleTWICH, TJUIECPHH,
dbenon, GpopManbaeTul, yKCyCHass KUCIOTa, TJIH-
LIUH, YrapHbIA Ta3, YIJIEKUCIIbIM ra3, aMMUaK,
ramieHas U3BeCThb, HEerameHasl U3BECTh, MMTheBas
colla U JPYIHX), COCTABJISITH (POPMYJIBI HEopra-
HUYECKUX U OPraHUYECKUX BEIIECTB, YPAaBHEHUS
XUMUYECKUX pEeaKIHi, OOBSICHATH HUX CMBICT;
MOJITBEPKJIATh XapaKTEPHbIE XUMUUYECKUE CBOM-
CTBAa BELIECTB COOTBETCTBYIOIIMMU KCIIEPUMEH-
TaMHM M 3alHUCSIMU YPABHEHUN XUMHUYECKHUX pe-
aKIIUH7;

- cGopMHUpPOBAHHOCTh YMEHUU YCTaHABIUBATH
MPUHAJIEKHOCTh H3YYEHHBIX HEOPraHUYECKUX
W OpraHWYeCKUX BEIIECTB K ONPEACICHHBIM
KJlaccaM M TpynnaM COEIUHEHUMH, XapaKTepH30-
BaTh UX COCTaB M BaKHEHIIME CBOWCTBA; OMpe-
JIETSITh BUJIBI XAMHUECKHX CBSI3CH (KOBaJICHTHAS,
WOHHAsI, MeTaJUIM4ecKas, BOJOPOIHAS), THUIIBI
KPUCTAJUIMUYECKUX PELIETOK BELIECTB; KJIACCHU-
buMpoBaTh XUMHYECKUE PEAKIINH;

- BJIQJICHHE OCHOBHBIMM METOJIaMH HAy4YHOTO
MMO3HAHUS BCIICCTB M XUMHYCCKUX SBJICHUI
(HabmroieHue, U3MepeHue, SKCIEPUMEHT, MOJIe-
JUPOBaHUE);

- cpOPMUPOBAHHOCTHh YMEHUI IPOBOJIUTH pacye-
Thl TI0O XMMHUYECKUM (opmynamM U ypaBHEHHSIM




XUMUYECKUX PEaKIMi C MCIIOJIb30BaHUEM (DU3H-
YECKUX BEJINYUH, XapaKTEPU3YIOLIUX BEIIECTBA
C KOJMYECTBEHHOH CTOpPOHBI: Macchl, 0ObeMa
(HOpMaJIbHBIE YCIIOBUS) I'a30B, KOJIMYECTBA Be-
IIECTBA; MCIIOJb30BAaTh CUCTEMHbIE XUMUYECKHE
3HaHMSI JUIS NIPUHSTHUS PELIEHUN B KOHKPETHBIX
JKU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C Bellle-
CTBaMU M X IPUMEHEHUEM;

- c(hOpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U
BBIIIOJIHATh XMMMYECKUH SKCIEPUMEHT (Tpe-
BpallleHHUs. OpraHUYECKHUX BEILEeCTB IPU Harpe-
BaHUU, TOJyYE€HHUE OBTUJICHA U M3YyYEHHE €ro
CBOMCTB, KAUECTBEHHbIE PEAKI[MHN Ha aJIbJIETH/IbI,
KpaxMaj, YKCYCHYIO KHUCIOTY; JeHaTypauus
OelKOB MpU HArpeBaHWM, LBETHBIE pPEAKIINU
OCJIKOB; MPOBOJAUTH PEAKIIMA MOHHOTO OOMEHa,
OTPENeNIATh CpeAy BOJHBIX PacTBOpPOB, Kaue-
CTBEHHBIE peakIuu Ha cyabpaT-, KapOOHAT- U
XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHMS; pellaTh
JKCIIEpUMEHTAIIBHBIE 33/1a4 10 TemaMm "'Merai-
ae" u "Hemertamibl") B COOTBETCTBUU C MpaBU-
JaMH TEXHUKHU 0€301acCHOCTH MpH 0OpaIieHun ¢
BEIIIECTBAMHU U JJAaOOPATOPHBIM 000PYIOBAHUEM;
MPEJICTaBIIATh PE3YAbTaThl XUMUYECKOTO dKCIIe-
puMeHTa B (hopMe 3alucu YpaBHEHUU COOTBET-
CTBYIOILIUX peakuuii 1 GOpMYyIHPOBATH BHIBOIBI
Ha OCHOBE ATHUX PE3YJIbTAaTOB;

- cGOopMHpPOBAHHOCTh YMEHHUS AaHAJIU3UPOBATH
XUMHUYECKYI0 HHGPOpMaIMIo, TOJy4aeMyl U3
pa3HbIX HCTOYHUKOB (CpPEACTB MAacCOBOW HH-
dbopmarum, cetb HTEpHET U apyTHe);

- chOpMUPOBAHHOCTb YMEHUH cOOOIaTh Mpa-
BUJIa DKOJIOTUYECKHU ILe1ecoo0pa3Horo moBejie-
HUSl B OBITY M TPYAOBOH JEATEIHLHOCTU B LIETISAX
COXPAaHEHHUS CBOETO 3JI0POBbS U OKpYKarolieu
MPUPOJHOIN CpeJbl; YUUTHIBATh OMACHOCTH BO3-
JEHCTBUS Ha JKUBBIE OPraHU3MBbI OIPEACICHHBIX
BEIIECTB, IOHUMAs CMBICI MOKAa3aTeNsl Mpeaesb-
HOM TOMyCTUMON KOHIEHTPAIUY;

- nns oOydaroluxcsi ¢ OTrpaHHMYEHHBIMHU BO3-
MOKHOCTSIMH ~ 37I0POBbs:  C(hOPMUPOBAHHOCTD
YMEHUSl NPUMEHATh 3HaHHUA 00 OCHOBHBIX JI0-
CTYIHBIX METOJaX MO3HAaHUS BELIECTB U XUMH-
YECKHX SIBJICHUM;

- JUI CIENbIX M CIa0OBUIAIMUX OO0Y4aroUUXCs:
c(OPMHUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh pe-
abeHO TOueuHylo cucTeMy obOo3HaueHuid JI.
Bpaiins s 3anucu XuMudeckux Gopmy.




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0bem yueOHOM JUCHHUIIMHBI M BBl Y4e0HOH padoTsl

Bua yueoHoii paboTbl O0bem 4yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 34

B T.4. B GopMe NPaKTHYeCKOH MOAT0TOBKH -

B TOM YHCIJIC:

- TeOpEeTUYECKOE 00yIeHNe 26

- 1abopaTopHbIE PaOOTHI 8

B TOM YHCIIE NMPO(PeCcCHOHATBEHO-OPUEHTUPOBAHHOE COJIEpKAHUE -

CamocTrosrenbHas paboTa, B TOM YHCIIE: -

IIpomeskyTouHas arrectauus B GpopMe KOMIUIEKCHOIO 3a4€Ta € OLEHKOH € y4eOHbIM
npeamerom «buosiorusp




2.2. TemaTu4yeckuii iiad u cogep:xxanue yueonoro npeamera «CCQ0.01.07 Xumus»

HaumenoBaHue pas-
JAEeJIOB H TeM

Copnep:kanue y4e0HOro MaTepuaJia (0OCHOBHOE H MPOdecCHOHAIbHO-OPHEHTHPOBAHHOE),
caMoCTOSITeIbHAsI Pa60oTa 00yYAIOIIHXCS

O0bem, akaj. 4./ B

TOM 4ucJieB popme

NPaKTHYEeCKOil moa-
TOTOBKH, aKaJ. 4

Koaw! ¢popmu-
pyeMbIX KOM-
neTeHuuu

Pa3zpen 1.

OO0uasi 1 HeOpraHuveckasi XMMusi

26

Tema 1.1 OcHOBHEBIE
TMOHATUA W  3aKOHBI
XUMHUA

Teopernyeckoe o0yueHue

1.0OcHoBHble noHsATHS XuMuM. BemectBo. Atom. Monekyna. XUMHUYECKUH 3JIEMEHT. AJUTO-
Tporud. [IpocTeie U crnokHbIE BemiecTBa. KauyeCTBEHHBIM M KOJHMYECTBEHHBIA COCTAB Be-
iecTB. XUMHUYECKUE 3HAKU U QopMynbl. OTHOCUTENbHbIE aTOMHAsi U MOJIEKYJIIpHAasl MacChl.
KonnuecTBo BeniecTna.

2.0cHoBHBbIC 3aKOHBI XMMHUH. CTexroMeTpHs. 3aKOH COXPAHEHMS MacChl BEIIECTB. 3aKOH
ITOCTOSTHCTBA COCTABA BEIECTB MOJIEKYISIPHOM CTPYKTYpPBI. 3aKOH ABOTaJpo U CIEJICTBHS UX
HETO.

3.PacueTHble 3a1a4u HA HAXOXKJICHUE OTHOCUTEIHPHOW MOJICKYJISIPHON MacChl, OTMpEIEICHIE
MAaCCOBOM JJOJIM XMMUYECKUX 3JIEMEHTOB B CJI0KHOM BEILIECTBE.

TectupoBanue

OK 01
OK 02
OK 04
OK 07

Tema 1.2  Ilepuoau-
yeckasi CHCTeMa XUMU-
YEeCKHX 2JIEMEHTOB
.. MenaeneeBa u
CTPOEHHE aToMa

Teopernueckoe o0yueHue

1.llepuoguueckuii 3axkon .. MenngeneeBa. Otkpoitue .M. MenneneeBbim [lepuoaunye-
ckoro 3akoHa. [lepmoanueckuii 3akoH B GopmynupoBke J[.M. MenneneeBa. [lepuonnueckas
TabMUIa XUMUYECKUX DJIEMEHTOB — rpaduueckoe OTOOpakeHHE MEePHOJUYECKOro 3aKOHA.
CTpyKTypa MEepUOJUYECKON TaOMUIBI: Mepruoabl (Manblie U OOJbINKME), TPYNIbl (TJIaBHAS U
1mo0oyHas).

2.Ctpoenue aroma u nepuogudeckuii 3axkon .. MenaeneeBa. ATOM — CJI0KHasA 4acCTU-
ua. Snpo (mpoToHBI U HEUTPOHBI) U IEKTPOHHAs 00010uKa. M3oTombl. CTpoeHue 31eKTpO H-
HBIX 000JIOYEK aTOMOB 3JIEMEHTOB MalbIX Nepruoa0B. OCOOEHHOCTU CTPOSHHS JIEKTPOHHBIX
000JI04eK aTOMOB DJIEMEHTOB OOJBLIUX MEPHOJOB (MEPEXOAHBIX AMeMeHTOB). [lonaTue 00
opoutansx. S-, p- u d-Opbutanu. DIEeKTPOHHBIE KOHPHUTYPAIIMA aTOMOB XMMHYECKHX dJIe-
MEHTOB.

TectupoBanue

OK 01
OK 02
OK 04
OK 07

Tema 1.3 Crpoenue

Teopernueckoe o0yueHue

OK 01




HaumenoBaHue pas-
JAEeJIOB H TeM

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U podecCHOHATBHO-OPHEHTHPOBAHHOE),
CaMOCTOfITeIbHAs1 padoTa 00y4aroImuXcs

O0beMm, akaja. 4./ B

TOM 4ucJieB popme

NPaKTHYEeCKOil moa-
TOTOBKH, aKaJ. 4

Koaw! ¢popmu-
pyeMbIX KOM-
neTeHuuu

BCIICCTBA

1. Monnas xumuueckas cBsi3b. KaTnoHbl, uXx 0Opa3oBaHHe W3 aTOMOB B pe3yJibTare MpoO-
1ecca OKUCICHHUs. AHUOHBI, UX 00pa30BaHME U3 aTOMOB B PE3yJbTaTe MPOIEcCca BOCCTAHO B-
nenusi. MloHHas cBsI3b, KaKk CBSI3b MEXKJy KaTMOHAMU M aHMOHAMM 3a CYET 3JIEKTpOocTaTH4e-
ckoro nputsbkeHus. Kimaccudukanyst MOHOB: 1O COCTaBy, 3HaKy 3aps/ia, HAINYUIO THAPaTHON
000510uky. VloHHBIE KpucTaIMueckue pemerkd. CBolicTBa BEUIECTB C HOHHBIM TUIIOM KpH-
CTAJUINYECKON PELIETKH.

2. KoBajleHTHasi XuMH4YecKasi CBsI3b. MexaHn3M o0pa3oBaHUs KOBAJEHTHOH CBsA3H (0OMEH-
HBIM ¥ TOHOPHO-aKIETITOPHBIH). DIEeKTPOOTpULIaTeIbHOCTh. KOoBanleHTHBIE MOIsIpHAs U HEMO-
nsipHast cBsi3u. KpaTHOCTh KOBaJIGHTHOM CBSI3U. MOJIEKYISIpHbIE U aTOMHbIE KPUCTAJIMYECKHE
pemietku. CBoICTBa BEIIECTB C MOJIEKYJISPHBIMU U aTOMHBIMHM KPUCTAJUIMYECKUMU pelIeTKa-
MH.

3. ArperaTHble COCTOSIHUS BellleCTB M BOJOPOJHAs CBsI3b. TBEpIOE, )KUAKOE U Tra3000pa3-
HOE cocTOsiHUs BemlecTB. [lepexos BemiecTBa U3 OJIHOTO arperaTHoro COCTOSIHHS B JIPYroe€.
Bopoponnas cBsi3b.

4. Yucrtsie BemecTBa U cmecH. [lonsaTue o cmecu BemecTB. ['OMOreHHbIE M reTepOreHHbIE
cmecu. CocraB cMmeceii: 00beMHasi 1 MaccoBasi JI0JIM KOMIOHEHTOB CMECH, MaccoBasi JOJIs
MpUMeECEH.

5. IncnepcHblie cuctembl. [Tonsatue o nucniepcHoi cucteme. {ucnepcHas dasza u qucrepcu-
oHHas cpena. Knaccuduxarus nucnepcHbix cucteM. [IoHATHE 0 KOJIJIOUIHBIX CHCTEMAaX.
TectupoBanue

JlaGoparopHnasi padora

1. HpI/IFOTOBJ'ICHI/Ie CYCIICH3UHN Kap60HaTa KajJblusa B BOJC. HonyquI/Ie OMYJBCUHU MOTOPHOTO
maciia. O3HaKOMIJIEHHE CO CBOMCTBaMH JUCIICPCHBIX CUCTCM.

OK 02
OK 04
OK 07

Tema 1.4 Bopga. Pac-
TBOPBl  DJEKTPOJIUTH-

YeCKad Jucconuanmnsa *

Teopernyeckoe o0yueHue

1. Boga. PacrBopbl. PacTBopenue. Bona kak pactBoputens. PacTBOpUMOCTH BelIecTB.
HacellieHHble, HEHACBIICHHBIE, MEPECBHILIEHHBIE PACTBOPHI. 3aBUCUMOCTb PacCTBOPHUMOCTHU
ra3oB, )KUJKOCTEH U TBEP/bIX BEUIECTB OT PA3JIUYHBIX (PAaKTOPOB.

MaccoBas 107151 paCTBOPEHHOI'O BELIECTBA.

2. DNeKTPOTUTHYECKAs] AUCCOUMALNMA. DICKTPOIUTHl U HEINEKTPOIUTHI. DIEKTPOJIUTHYE-
cKasg qucconuanus. MexaHu3Mbl IEKTPOJUTUYECKON AUCCOLMALMM IJIsl BEIECTB C pa3iny-

OK 01
OK 02
OK 04
OK 07
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HaumenoBaHue pas-
JAEeJIOB H TeM

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U podecCHOHATBHO-OPHEHTHPOBAHHOE),
CaMOCTOfITeIbHAs1 padoTa 00y4aroImuXcs

O0beMm, akaja. 4./ B

TOM 4ucJieB popme

NPaKTHYEeCKOil moa-
TOTOBKH, aKaJ. 4

Koaw! ¢popmu-
pyeMbIX KOM-
neTeHuuu

HbIMM THUIIaMHU XMMMUYECKOHM CBs3U. ['MiaparupoBaHHbIE M HETUIpaTUpOBaHHbIE HOHBI. Cre-
IIEHb JJIEKTPOJINTUYECKON JUCCOLUALUH.
TectupoBanue

JlabopaTopHnas pa6ora

1. UcnpiTaHue pacTBOPOB KUCIOT MHAMKAaTOpamMu. B3anumoielicTBuE METaNIOB ¢ KUCIOTaMU.
B3anMogeiicTBre KUCIOT ¢ OKCHAAMHU METalIoB. B3anMoieicTBHE KUCIOT C OCHOBAHMSIMU.
B3aumoseiictBue kucioT ¢ coisimu. 2. McnpiTaHue pacTBOPOB Iieioue nHaukaTopamu. B3a-
MMOJICUCTBHE WIETOYe ¢ coisiMu. Pa3iiokeHue HepacTBOPUMBIX OCHOBaHUMW. Bzammoneil-
CTBHE COJIe ¢ MeTtaimiaMu. B3zaumopeiicTBue coner Apyr ¢ apyrom. ['maposnm3 coseit pas-
JIMYHOTO THUIMA

Tema 1.5 Kmaccudu-
Kalusi ~ HeOopraHuye-
CKUX COCIMHCHHUI M MX

cBoiicTBa *

Teoperuyeckoe o0yueHue

1. KucaoTsl 1 ux cBoiicTBa. KHCIIOTHI KaK 7EKTPOJIUTHI, MX KIACCU(DUKAIUS 110 Pa3TUIHBIM
npu3HakaM. XUMHUYECKUE CBOMCTBA KUCIOT B CBETE€ TEOPHUU AJIEKTPOIUTUUECKON AMCCOIMA-
. OCOOEHHOCTH B3aUMOJCHCTBUS KOHIICHTPUPOBAHHOW CEPHOM M a30THOW KHUCIIOT C Me-
tayutamu. OCHOBHBIE CITOCOOBI TIOJTYYEHHUS KUCITIOTHI.

2. OcHoBaHusl U uX cBoicTBa. OCHOBaHUS KaK AJIEKTPOJHUTHI, MX KJIacCU(PUKALMS 10 Pa3-
JINYHBIM MpPU3HAKAM. XMUMHUYECKHNE CBOMCTBAa OCHOBAHMI B CBETE TCOPUH AJIECKTPOIUTUUECKOMN
auccoranuy. PasznoxkeHue HepacTBOPUMBIX B BOoAe OCHOBaHHMK. OCHOBHBIC CIIOCOOBI TOJTY-
YeHUS OCHOBAHMIA.

3. Couiu u ux cBoicTBa. Cosin Kak 3EeKTpoUThl. CoJiu cCpeHue, KUCIble 1 OCHOBHBIC. XU-
MHYECKH CBOMCTBA COJICH B CBETE TCOPUHU AICKTPOJUTHUYCCKOHN auccormanuu. CriocoOsl 1mo-
nydeHus conel. ['uxponus coneil.

TectupoBanue

OK 01
OK 02
OK 04
OK 07

Tema 1.6 XumMuueckue

Teopernyeckoe o0yueHue

OK 01
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HaumenoBaHue pas-
JAEeJIOB H TeM

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U podecCHOHATBHO-OPHEHTHPOBAHHOE),
CaMOCTOfITeIbHAs1 padoTa 00y4aroImuXcs

O0beMm, akaja. 4./ B

TOM 4ucJieB popme

NPaKTHYEeCKOil moa-
TOTOBKH, aKaJ. 4

Koaw! ¢popmu-
pyeMbIX KOM-
neTeHuuu

peaknuu

1. Knaccupukanuss XxumMuYecKMX peakunuid. Peakiuu coeluHEeHUs, pas3jioKEHUs, 3aMelie-
Hus, ooMeHa. Karamutnueckune peakuuu. OOpaTuMble U HeoOpaTUMBbIe peakiuu. [ oMoreH-
HbI€ U FeTePOTeHHbIE peakluu. DK30TEPMUUECKHE U SHAOTEPMHUUECKHE peakiuu. TernnoBoi
3¢ deKT XMMHUECKUX peakuid. TepMoXuMHUecKrue ypaBHEHHUS.

2. OKHMCIUTEeIbHO-BOCCTAHOBUTEIbHbIEe peakuuu. CreneHb okucieHus. OKHUCTUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKHUCIEHNE. MEeTO1 2JIEKTPOHHOro OajlaHca JUlsl COCTaB-
JICHUsl YPAaBHEHUIN OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.

3. CxopocTh XumMu4eckux peakuui. [IoHATHE O CKOPOCTH XMMHUYECKHUX PEAKLIUN. 3aBUCH-
MOCTb CKOPOCTH XMMHYECKUX PEAKIHI OT pa3iuyHbIX (PaKTOPOB: MPUPOJBI PEArUPYIOIIMX
BEILIECTB, NX KOHILIEHTPALWHU, TEMIIEPATYpPbl, TOBEPXHOCTU CONPUKOCHOBEHUS M MCIIOJIB30Ba-
HUs Katanu3aTtopoB. OOpaTuMocTh XMMHYeCKMX peakunuil. OOpaTumble U HEOOpaTUMBbIE
peakuuy. XMMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

TectupoBanue

JlaboparopHasi padora

1. Peakuus 3aMeIlieHUs MEIM JKEJIE30M B PacCTBOpPE MEIHOro Kymopoca. Peakiuu, uaymue ¢
00pazoBaHUEM OCajiKa, Ta3a WM BOJBI. 3aBUCUMOCTh CKOPOCTH B3aUMOJCHCTBHUS COJISTHOM
KHCJIOTBI ¢ METAJUIaMH OT WX HPHUPOJbI. 3aBUCUMOCTh CKOPOCTH B3aMMOJICUCTBHS IIMHKA C
COJISTHOM KHCIIOTOM OT €€ KOHIEHTpaIluu. 3aBUCHMOCTb CKOPOCTH B3aWMOJCHCTBHUS OKCHIA
menu (I1) ¢ cepHO KMCIIOTOM OT TEMIIEpaTypHI.

OK 02
OK 04
OK 07

Tema 1.7 Metauiel u
HEMETaJTBI *

Teoperuyeckoe o0yueHue

1. Metaiabl. OCOGEHHOCTH CTPOCHUS aTOMOB U KpUCTaJUIOB. PU3NUECKUE CBOMCTBA MeTall-
noB. Knaccudukanus MeTayuioB 1o pas3jiMuHbBIM MpU3HAKaM. XHMHYECKUE CBOMCTBA MeTall-
JIOB. DJIEKTPOXUMUYECKUN sl HAIPSHKEHUHA METaJlIIoB. MeTanoTepmust.

OO6mue crocoOb! noaydeHus: metamuioB. [lonsatue o metamtypruu. [lupomeramnyprus, ruu-
POMETAIUTYPrHs U dIeKTpoMeTauTyprus. CIUIaBbl YEPHBIE U LIBETHBIE.

2. Hemeraiabl. OcoGeHHOCTH CTpoeHHsI aToMOoB. HemeTanibl — mpocThlie BelecTBa. 3aBu-
CUMOCTb CBOWCTB raJIOT€HOB OT UX MOJ0oeHus B [lepuonnyeckoii cucreMe. OKUCIUTENIBHbBIE
1 BOCCTAaHOBUTEIIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX IOJIOKEHUS B PALY DIICK-
TPOOTPULATEIBHOCTH.

TectupoBanue

OK 01
OK 02
OK 04
OK 07
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HaumenoBaHue pas-
JAEeJIOB H TeM

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U podecCHOHATBHO-OPHEHTHPOBAHHOE),
CaMOCTOfITeIbHAs1 padoTa 00y4aroImuXcs

O0beMm, akaja. 4./ B
TOM 4ucJieB popme
NPaKTHYEeCKOil moa-

Koaw! ¢popmu-
pyeMbIX KOM-

TOTOBKH, aKaJ1. 4 HeTeHHI/Iﬁ
JlabopaTopHnas pa6ora 2
1. 3akanka u oTmyck cranu. O3HaKOMJIEHHE CO CTPYKTypamu ceporo u Oenoro uyryHa. Pac-
MI03HABaHUE PY/JI XKelle3a.
Paznea 2. Opranuyeckasi XuMust 8
Teoperuueckoe o0yueHue 2 OK 01
1. llpeamer opranmyeckoi xumuu. [IpupoHble, HCKYCCTBEHHbIE U CUHTETUYECKHE Opra- OK 02
Hu4eckue BemecTsa. CpaBHEHNE OPraHUYECKHUX BEIIECTB C HEOPTaHUYECKUMHU. OK 04
BanenTHOCTB. XMMHYECKOE CTPOEHUE KaK MOPSIAOK COECAMHEHUSI aTOMOB B MOJIEKYJIBI 110 Ba- OK 07
Tema 2.1 OCHOBHBIE | TGHTHOCTH.
TIOHATHUSA oprannue- | Knaccupukanus opranmyecknx BeulectB. Kiaccudukanus BeniecTs o CTpOCHHUIO Yriie-
CKOM XMMHHU W TEOPHS | pOJHOIO CKelleTa U HAIMYKIO PYHKIMOHAIBHBIX rpynn. 'omosioru u romonorus. Hauana Ho-
cTpoeHust  opranuue- | meHkiarypsl IUPAC.
CKHUX COETMHEHUI 2. Knaccudukanus peakuuii B oprannyeckoii xumuu. Peaknum npucoenuHenus (THAPHU-
pOBaHMs, TaJIOTEHUPOBAHUSA, TUAPOTAIOTeHUPOBAHMS, THApaTauun). Peakuuu oTiienyieHus
(mermapupoBaHus, AETUAPOTAIOTEHUPOBaHUs, AeruapaTtanuu). Peakunn 3amemienusi. Peak-
uuu uzomepusauu. M3rorosiaeHne Moiesneil MoieKyil OpraHuuecKuX BEIeCTB.
TectupoBanue
Teoperuyeckoe o0yueHue 2 OK 01
1. AsIkaHbI. AJIKaHbI: TOMOJIOTHYECKUN DPsiI, U30MEPHUsT U HOMEHKJIATypa ajlkaHOB. XHMHUYe- OK 02
CKHE CBOMCTBa aJIkaHOB (MeTaHa, ITaHa): TOPEHHe, 3aMeIlleHUe, pa3lioKeHue, AeruapupoBa- OK 04
Hue. [IpumeHeHue aakaHoB Ha OCHOBE CBOMCTB. OK 07

Tema 2.2 VYrunesojo-
poAbl U UX MPUPOJHBIE
HCTOYHHUKHU

2.AJIKeHbl. DTUIEH, €ro Mojy4eHue (AeTUAPUPOBAHMEM dSTaHa, JNENOJUMEpU3AIHeH MOJIH-
sTriieHa). ['oMonornyeckuii psiji, U3oMepusi, HOMEHKIIaTypa aJKeHOB. XUMHUYECKHE CBONCTBA
JTHIIEHA: TOPEHHE, KaueCTBEHHBbIC peakiuu (oOeciBeyMBaHHME OpPOMHOM BOJBI UM pacTBOpa
MepMaHraHaTa Kaiwus), TUApaTanus, noilumepusanus. [IpumMeHeHHe 3TUIIEeHA Ha OCHOBE
CBOMCTB.

3.Inenbl U kayuyku. [loHATHE O TUEHAX KaK YrJI€eBOAOPOAX C ABYMs JTBOWHBIMU CBS3SIMHU.
ComnpsikeHHbIe TUeHbI. XUMHUYECKHEe CBOWMCTBA OyTaaueHa-1,3 u u3omnpeHa: oOeclBeunBaHue
OpOMHOI BOJBI M MMOJTMMEPHU3allvs B Kaydyku. HaTypanbHBIN U CHHTETHYECKHE KaydyKH.

4. Ankunbl. AnietuneH. XMMHYECKHE CBOKCTBA alleTHIICHA: TOpeHne, 00ecIiBeYBaHHE OPOM-
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HaumenoBaHue pas-
JAEeJIOB H TeM

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U podecCHOHATBHO-OPHEHTHPOBAHHOE),
CaMOCTOfITeIbHAs1 padoTa 00y4aroImuXcs

O0beMm, akaja. 4./ B
TOM 4ucJieB popme
NPaKTHYEeCKOil moa-

Koaw! ¢popmu-
pyeMbIX KOM-

Tema 2.3 Kucnopo-
coJiep KaIue opraHu-
YyecKHe COCIUHEHUS *

TOTOBKH, aKaJ1. 4 HeTeHHI/Iﬁ
HOW BOJIBI, MPUCOEANHEHHE XJIOPOBOJOPOaa U ruaparamus. [IpuMeneHue aneTuieHa Ha oc-
HOBE CBOMCTB. MEXKIIacCOBast U30MEPHSI C AJIKATUCHAMH.
TectupoBanue
Teoperuueckoe o0yuenue 2 OK 01
1.Cnuptsl. [lonydenue sTaHosIa OPOKEHHEM TIIFOKO3bI W THApaTanuei stwieHa. ['mapok- OK 02
CHJIbHAs Tpymnmna Kak (yHKIuoHanbHas. [loHATHE O TpENeNnbHBIX OJHOATOMHBIX CIIUPTAaX. OK 04
XUMHYECKHE CBOMCTBA 3TaHOJIA: B3aMMOJEHCTBUE C HAaTpueM, OOpa30BaHHME MPOCTHIX U OK 07

CJIOKHBIX 2UPOB, OKUCIEHUE B anpaerul. [I[puMeHeHne 3TaHoIa Ha OCHOBE CBOMCTB. AJIKO-
TOJIU3M, €T0 TIOCIEJCTBUS U TIPEAYIIPEKICHNUE.

['munepun Kak mpeacTaBUTETh MHOTOATOMHBIX CIIHPTOB. KadecTBEeHHAst peakiusi Ha MHOTO-
aTOMHBIC CIUPTHI. [I[puMeHeHue rauepuHa.

DeHoJ. OPusnyueckre U XUMUYECKUE CBOICTBA (heHOsa. B3anMHOe BIMsSIHHE aTOMOB B MOJIe-
Kyne (eHoJa: B3auMOJICHCTBUE C TUIPOKCUIOM HATPUS M a30THOM KucioTou. [IpumeHnenue
(heHoa HA OCHOBE CBOMCTB.

2. Aabaernasl. [lonstue 06 anpaerugax. AnpaeruaHas rpynmna kak GyHKIHoHambHas. Dop-
MaJIbJICTH/T U €r0 CBOMCTBA: OKHCJIEHHUE B COOTBETCTBYIOUIYIO KHCJIOTY, BOCCTAHOBJICHHE B
COOTBETCTBYIOIIMIA ciupT. [loydeHue anperuioB OKUCIAEHUEM COOTBETCTBYIOIIMX CIIUPTOB.
[IpuMeHnenne GpopManbaeruaa Ha OCHOBE €r0 CBOMCTB.

Kapo6oHoBble kucjoThl. [loHstue o kapOOHOBBIX KucioTax. KapOokcuibHas rpyrma Kak
¢byHKIMOHAMbHAS. ['OMOOTHYECKHI PSIl IPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[Tonyuenue kKapOOHOBBIX KUCIOT OKHCIECHUEM aJIbJETUI0B. XMMHUYECKHE CBOMCTBA YKCYCHOU
KHCJIOTBI: 00IIIMe CBOMCTBA C MUHEPAJIbLHBIMHU KHCIIOTaMU M peakius drepudukanuu. [Ipume-
HEHHUE YKCYCHOM KHCJIOThl Ha OCHOBE CBOMCTB. BbICHIME >KMpHBIE KHCIOTHI Ha IMpUMEpE
MMAJIbMUTHUHOBOW U CTEAPUHOBOM.

3. Caoxubie 3¢pupbl U xupbl. [lodydeHue crnoxHbIX 3(pUpOB peakiueit dTepuduraum.
CrnoxHnele 3¢upsl B mpuUpoje, X 3HaYeHHe. [IpuMeHeHHe CIOKHBIX (UPOB HA OCHOBE
cBoicTB. JKupsl Kak crnoxxubie 3¢upsl. Knaccudukarus xupoB. XUMUYECKHE CBOWCTBA KH-
POB: THAPOJIU3 U TUJIPUPOBAHUE KUIKUX KUPOB. [I[puMeHeHUe KUPOB HAa OCHOBE CBOMCTB.
Mp1na.

TectupoBanue
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HaumenoBaHue pas-
JAEeJIOB H TeM

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U podecCHOHATBHO-OPHEHTHPOBAHHOE),
CaMOCTOfITeIbHAs1 padoTa 00y4aroImuXcs

O0beMm, akaja. 4./ B
TOM 4ucJieB popme
NPaKTHYEeCKOil moa-

Koaw! ¢popmu-
pyeMbIX KOM-

TOTOBKH, aKaJ1. 4 HeTeHHI/Iﬁ
Teoperuyeckoe o0yueHue 2 OK 01
1.Amunsl. [Tonstre 06 amuHax. AnudaTnyeckre aMUHbI, UX KJIACCH(PHUKALNsI U HOMEHKIIa- OK 02
Tema 2.4 Asorconep- | Typa. AHMIMH, KaK OpraHnyueckoe ocHoBanue. [lonydenne aHuIMHa u3 HUTpobensona. Ilpu- OK 04
XKaIllMe OPraHUYECKUE | MEHEeHUE aHUJIMHA Ha OCHOBE CBOMCTB. AMHHOKHCJIOTHI. OK 07
coenunenus. [lomume- | 2. Beskn. [lepudnas, BTOpUYHas, TPETUYHAS CTPYKTYPBI OEIKOB. XMMHYECKHE CBOMCTBA
per * OeNKoB: TOpeHHe, JeHaTypalus, THAPOJIN3, IIBETHbIE peakliuu. buonornueckue pyHKkuuu
6enkoB. [losmmepsl. benku u nonucaxapuabl Kak OMOMOIMMEpHI.
TectupoBanue
ITpomeskyTouHas arTecTanus B GopMe KOMIUIEKCHOIO 3a4€Ta ¢ OlEHKOH ¢ y4eOHbIM npeaMeToM «buosiorus
Hroro: 34

* Tema U3y4JaeTcs ¢ y4eToM MmpodeccruoHanbHOM HaMpaBIeHHOCTH

14




3. YCJIOBUA PEA/IM3ALIUMU ITPOI'PAMMBI YYEBHOI'O ITPE/I-
META

3.1. TpeOoBaHMA K MUHMMAJIbHOMY MATEPHATBHO-TEXHUYECKOMY olec-
ne4YeHuro

JInist peanu3auyyd MpOrpaMMbl MpEeAMETa JOJKHBI OBITh MPELYCMOTPEHbI
CJIEIyIOINE CTelalIbHbIE TOMEIIECHUS: YUeOHbI KaOMHET XUMUU U y4eOHOU XU-
MUYECKOH sabopaTopuu, 000pyJOBaHHBIE CHEUATM3UPOBAHHON y4ueOHOU Mele-
JIBI0 U TEXHUYECKUMU CPEJICTBAMH.

O6opynoBanue ydyeOHOTo KaOuHeTa (HArjsIHbIe TOCOOHs): HAOOPHI MIapOo-
CTEP>KHEBBIX MOJIETIEH MOJIEKYJ, MOJIENIM KPUCTAJUTMUYECKUX PELIETOK, KOJIIEKIIMU
IPOCTBIX M CIOKHBIX BELIECTB U KOJJIEKIIUH MOJIMMEPOB; KOJIEKIUS TOPHBIX MO-
POl 1 MUHEpaNoB, Tabnuia MeHieneesa, yueOHble (PUIbMBI.

O6opynoBaHue J1abopaTopun U pabounx MECT J1abopaTOpUH: MEH3YPKH, MHU-
NETKU-KaIeJIbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JYTbI, MPEIMETHBIC U TTOKPOBHBIE
CTeKJa, IJIAHIIETHI JIsl KaleJdbHBIX peakuuil, GpuibTpoBaibHas Oymara, MpOMbI-
BaJIKU, CTEKJISTHHBIE TPOOUPKHU, PE3UHOBBIE MPOOKHU, POHAPUKH, HAOOP PEAKTUBOB,
CTEKJISHHBIC TAJOYKH, IITATUBBI ISl MPOOUPOK; UEPHBIE MMJIMHAPHI, BOPOHKH
CTEKJISTHHBIE, BOPOHKH JienuTenbHble uanHapuyeckue (50-100 mut), CTynku ¢ mne-
CTUKOM, (haphopoBbIe YAIIKU, MHUHIIETHI, PUIBTPHI OyMa)KHbIE, BaTa, MapJsi, 4aco-
BbI€ CTEKJIa, DJIEKTPOIUIMTKH, J1a0OpaTOpHbIE IITATHBBI, CIUPTOBBIE TOPEIIKH,
CIUYKH, IPUOOP JIJIS MOTYYEHUs Ta30B (WM MPOOUpPKa ¢ Ta300TBOJHOM TPYOKOiA),
JepKaTeau sl MPOOUPOK, CKISTHKH JJIsl XpaHEHUS! peaKTHUBOB, pa3/laTOUYHbIE JIOT-
ku; xumudeckue crakanbl (50, 100 u 200 mi); mmaTenu; NUHUETHI, TUTEIbHbBIC
IIUIIBI; CEKYHIOMEpHI (TaiiMepsl), YepHble nmpooupku (Ha 10—20 mi1) U dyepHbIe
ko061 (25, 50, 100 u 200 M), BoasHast OaHs (MM TEPMOCTAT), CTCKISIHHBIC Ta-
JIOYKH; KOHUYEeCKHUE KOJIOBI 11t TuTpoBanus (50 u 100 mur); HHAMKATOPHBIC TOJIOC-
KU s onpezenenus pH u cTangapTHas WHAMKATOPHAS IIKajia; YHUBEPCAJIbHBIM
uHauKatop; numneTku Ha 1, 10, 50 i (mam go3aropsl Ha 1, 5 u 10 M), GropeTkH
JUIS TATPOBAHUS, MeAuIMHCKUe mmpuibl Ha 100—150 M, mabopaTtopHbie W/WUau
aHaJUTHYCCKHE Bechl, pH-BETphI, CymuibHBIN Kad, U ap. 1adopatopHOoe 000py-
JIOBaHUE

3.2. UuopmanuoHHoe odecrieyeHne peaju3auu NporpaMmmbl
Ilepeuenb pexoMeHAyeMbIX Y4eOHbIX H3aaHuili, WHTEepHeT-pecypcos,
JAOMOJTHUTEJIbHOU JTUTEPATYPbI

3.2.1 OcHogéHble UCMOYHUKU:

labpuensn, O. C. Xwumwus,0a30Bblii  ypoBeHb:yueOHMK 10-11 xkmacca,
®I'0OC,2-¢ uznanue / . I' Octpoymos, C. A.Cnaakos,. —M.:IIpocBenienue,2023.-
128c.

3.2.2 /lononnumenvnvlie uCmouHuKu:

1 Andunorenona, 1. B. Xumusa. ba3osbiii ypoBenn: 10-11 kiaccsl : yue0-
HUK i cpenHero oOmiero oOpaszoBanusi / U. B. Aupunorenona, A. B. baGkos,

B. A. TlonikoB. — 2-e u3x., ucnp. u gom. — Mocksa : U3narensctBo FOpaiit, 2024, —
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290 c. — (O0meobpazoBatenbHbIi 1UK). // FOpalT : 00pa3oBaTenbHas miargopma.
— URL: https://urait.ru/bcode/544870 (nata oOpamenus: 01.03.2025). — Pexum
JOCTYTIA: TIO TOATIHCKE.

2 Aundunorenona, M. B. Xumus : yueOHUK U MPAKTUKYM JJIsi CPEHETO MPO-
dbeccruoHanbHOTO oOpasoBaHus / . B. AaduHoreHosa, A. B. ba6koB,
B. A. [lonkoB. — 2-e u3a., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2024. —
291 c. — (IIpodeccuonanvuoe odpazoBanue). / FOpaiiT : oOpazoBarenpHas IjaT-
dopma. — URL.: https://urait.ru/bcode/538526 (mata oOpamenus: 01.03.2025). —
PexuM nocryna: no noamnucke.

3 Anapnes, A. 1. O0Omas n Heopranuueckas xumus. JlabopaTtopHblil mpak-
THKYM : y4eOHOe MocoOHue JIJIsl CpeaHero mpoeCcCHOHAIBLHOrO oOpa3oBaHus /
A. U. AnmapueB, A. A. Kazakona, JI. B. llleBHunipina. — 2-¢ u3M., UCHp. U JOM. —
Mockga : UznarenbctBo FOpaiit, 2024. — 159 c. — (Ilpodeccuonanpuoe o6pazona-
HUE). /- HOpaiir oOpa3oBarenbHas iaTgopmMma. — URL:
https://urait.ru/bcode/539193 (narta odparmenus: 01.03.2025). — Pesxkum gocrtyma:
1O TTOJIITUCKE.

3.2.3 Humepuem-pecypcwl:

1. Poccwuiickuii o01ieo0pa3oBatebHblii mopTan http://experiment.edu.ru
2. Bupryanbnas Xumudaeckas [lkona http://him-school.ru

3. DnekTpoHHas 6ubnroreka uznarenbcTBa « AKAJIEMU S
https://www.academia-moscow.ru/

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUS YYEB-
HOI'O IPEJMETA

KoHTponb u o1ieHKa pe3ysibTaToB OCBOCHHS Y4eOHOTO MpeaMeTa pacKpbiBa-
I0TCA Yepe3 MPEeIMETHbIE, Pe3yJbTaThl, HAIIPaBJICHHbIE HA (POPMHUPOBAHUE KOMIIE-
TEHIUH TI0 pa3fiejiaM U TeMaM COoJIep KaHus Y4eOHOTo MmpeaMeTa

O01mue KoMNeTeHINHA Tun oueHoYHbIX MEPONPHUSI-

Pasznen/Tema “
THH

OK 01 Bsibupatb crioco6sbl
pereHus 3aaa4 npodeccu-
OHAJIBHOM  JIEATEIILHOCTH

Paznen 1. Heopranuueckas xu-
mus. Temsr 1.1-1.7
Paznen 2. Opranudeckas Xu-
mus. Temer 2.1-2.4

TectupoBanue.
JlaGoparopHbie pabOTHI.
[IpomexyTouHas aTTecTalus B

MPUMEHHUTENBHO K pa3liny-
HBIM KOHTEKCTaM

OK 02 Hcnonb3oBaTh co-
BpEMEHHBIE CpEICTBa TMO-
WCKa, aHallu3a U WHTEpIIpe-
Taluu UHPOpPMAIUH, U HUH-
(hopMalMOHHBIE  TEXHOJIO-
TUH JJIs1 BBITIOJTHEHUS 337124
npodeccuoHanbHOU  Jesi-
TEIBHOCTH

OK 04 D¢ddextrBHO B3au-
MOJICCTBOBATh U paboTaTh

(opMe KOMIUIEKCHOTO 3a4éTa ¢
OILICHKOH ¢ y4eOHBIM Ipeame-
ToM «buonorusy.
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https://urait.ru/bcode/544870
https://urait.ru/bcode/538526
https://urait.ru/bcode/539193
http://experiment.edu.ru/
http://him-school.ru/
https://www.academia-moscow.ru/

B KOJUIEKTUBE U KOMaH/E
OK 07 CopeiicTBOBaTh CO-
XpPAaHEHUIO  OKpYXKarouen
cpembl, pecypcocOepexe-
HUIO, IPUMEHATH 3HAHUS 00
U3MEHEHUU KJIMMarTa,
MPUHLMIBL  OEpEeXIUBOrO
MPOU3BOJCTBA, AP(PEKTHB-
HO JECHCTBOBAaTb B YPE3BBI-
YaNHBIX CUTYALUAX
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