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Pa6ouast porpamMma 0011je06pa3oBaTe/bHON AUCLIATIIAHEL «Xumus» paspaboraHa Ha OCHOBe
tpeboBannit ®I'OC COO, c yueToM npoecCrOHaNbHOM HAarpaB/IeHHOCTH IPOrpaMM CpeHero
npodeccroHanbHOro 06pa3soBaHus, peanrsyeMblX Ha Gase oCHOBHOro 00111ero 06pasoBaHusI.

Pa3paboTyuK:

KoucTanTiHOBa TaTtbsiHa BsuecnaBoBHa, npernoasareib BKK

Pabouas mporpaMMa JMCLMIUIMHBI DAacCMOTpeHa M PeKOMeH[0BaHa K yTBEXKJCHHMIO Ha
3acefjaHiy TIPeIMeTHO-IUK/IOBON KOMHCCHY OOLIMX IyMaHHTapHBIX, COL{Ha/IbHO-SKOHOMUUIECKIX u

€CTeCTBeHHOHAYUHBIX AUCLIUIIINH

,‘7 P Y7, —7
[IpoTokom oT Z_& ke 2025 roga Ne 1/_
[Tpencenarenb TpeJMeTHO-LIMK/I0BOW KOMUCCHH: (W/HﬂaTOHOBa 2.I1./




1. OGmas xapakTepucTUKa paboyeil mporpaMmbl 0011e00pa30BaTEILHON AUCIUILTUHBI

1.1. MecTo TUCHMIUIMHBI B CTPYKTYPE OCHOBHOM 00pa3oBaTebHON POTPAMMBI:

OO6meoOpa3oBaTenbHas  AUCHMILIMHA ~ «XUMHS»  SBISETCS  00s3aTeNbHOM  YacCThIO
o0mieo0pa3oBaTenpHOr0 MUKIA 00pa3zoBaTelibHON mporpammel B cootrBerctBuu ¢ ®I'OC CIIO mo
crenanbHOCTH 38.02.02 CtpaxoBoe z1es10 (110 OTpaciisim).

1.2. Ilenun u nnaHupyeMble pe3yiabTaThl OCBOSHUS NTUCLUAIIINHBI

1.2.1. enu u 3apa4u TUCITUTIIIAHBI

@opMUpPOBaHUE y CTYIEHTOB IPEACTABICHUS O XUMHUYECKOW COCTABIAIOLIEH €CTECTBEHHO-
HAyYyHOW KapTUHBl MHpa KaK OCHOBBI IPUHSATHS PEIIEHUN B XKU3HEHHBIX U MPOM3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOIO ITOBEICHUS B IPUPOAHOM CpeLeE.

3a1auy JUCLUIUINHBIL:

1) cdhopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH NPOTEKaHUS XMMUYECKUX IPOLIECCOB U
ABJICHUM B OKpYKalOIIEW cpene, LEIOCTHOW HAYYHOM KapTUHbI MHpPA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMS COCTaBJISATb (OPMYJbl HEOPraHMYECKUX W OpPraHUYECKHX BELIECTB,
YPaBHEHMsI XHMMUYECKUX pPEaKIMH, OOBACHATh MX CMBICI, HWHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM IPOBEACHUS MPOCTEHIINX XUMHUECKUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHM C COOJIIOACHNEM TpaBuil 0€30MacHOTO OOpalIeHHs C BEUIECTBAMHU U Ja0OpaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIIOJNB30BaTh HWH(POPMAIMIO XHMHUYECKOTO XapakTepa W3 Pa3IUYHBIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHUS MPOrHO3UPOBATH MOCIEACTBUS CBOEH AESITENbHOCTH U XUMHYECKUX
HPUPOHBIX, OBITOBBIX U POM3BO/ICTBEHHBIX IPOILIECCOB;

6) chopMupoBaTh NMOHUMAHHE 3HAUMMOCTH JOCTH)KEHUH XMMHYECKONW HAyKM M TEXHOJOTUM
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJCTBEHHOMU cep.

1.2.2. Ilnanupyemsbie pe3yibTaThl OCBOEHHUS 00IIe00pa30BaTeIbHON AUCIUIUIMHBI «XUMUS» B
cootBercTBUU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue nucuuIUIMHa nMeeT npu popmuposanuu u pa3sutuu OK u [TK



Konu
HarMEHOBaHUE
bopmMupyeMbIX
KOMIIETEHIINH

[lmanupyembie pe3ysibTaThl OCBOCHUS JUCLIUIUIUHBI

Oo6mwme

JucuuniHapHbie

OK 01. Beibupats
CIOCOOBI perieHus
3amad
poeCCHOHATBHO
W IeATCIbHOCTH
MIPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B ywacTtu Tpy10BOTO BOCIIUTAHHS:

- TOTOBHOCTh K TPYydy, OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYI0JIo0ue;

- TOTOBHOCTh K  AaKTUBHOH  JI€ATEILHOCTH
TEXHOJOTHYECKON U COLIMAIIbHON HAIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATH, IUIAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO JICITCIHLHOCTS;

- HHTEpeC K pa3IuYHBIM chepam
poeCCUOHAIBHON JEATEIHHOCTH,
OBnaneHue YHHUBEPCATbHBIMU
MIO3HABATCIIbHBIMHU JICHCTBHIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:
- CaMOCTOSITEIIBHO ¢dbopMynupoBaTh u
aKTyalu3upoBaTh MpPoOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBI NpPHU3HAK WIH
OCHOBaHUS JUIsl CpPaBHECHHS, KiIacCU(DUKAIMHA W
00001IeHHS;

- ONpeneNsTh eI JACSITEIbHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,
- BBIIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTb KOPPEKTHUBHI B JICATEIIHHOCTh, OIICHHBATH
COOTBETCTBUE pPE3YNIbTATOB ILEJSAM, OIICHHBATH
PHUCKH TIOCTICICTBHIA NEATSILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIUICHUE MPU PEUICHUH
JKU3HEHHBIX TTPOOIIEM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAJICTh HaBBIKAMHU Y4€OHO-HCCIIEA0BATEIbCKON 1

y4eOHBIMU

3aaaBaTb

[1Pb 2. Bnagenue cucreMoi XMMHYECKUX 3HAHUM, KOTOpas BKIIOYAECT:
OCHOBOIIOJIATAIOLIME  TMOHATHA  (XMMHUYECKMH  3JJIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aToMa, s-, p-, d-3JIeKTPOHHBIC OPOHUTAIIN ATOMOB,
WOH, MOJIEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTPHULIATENIBHOCTh, CTEIIECHb
OKHUCJICHHS, XUMHUYECKas CBfA3b, MOJIb, MOJIAIpHAash Macca, MOJISIPHbBIN
o0beM, YIJIEpOAHBbIM ckeneT, (yHKIMOHAIbHAs TpyNNa, pajukall,
MU30MepUsl, U30MEphl, TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YIJIEBOAOPOABI,
KHUCJIOPOA- U a30TCOJEpXKAle COSAMHEHUs, OMOJIOTUYECKU aKTHUBHBIE
BelIecTBa (YIJIeBOMABI, XKHUPHI, OCTIKN), MOHOMED, MTOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHMS, KPUCTAJUINYECKAsT PEILIETKA,
TUIIBl XUMUYECKUX peakUuuil (OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30-
U SHAOTEpPMHYECKHE, pPEaKUUd HOHHOro oOMEHa), pacTBOp,
QJIEKTPOJIUTBI, HEAIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs JHCCOLHALINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKOW  pPEaKIUH,
XUMHYECKOE paBHOBECHE), TEOPUH U 3aKOHBI (T€OpUsS XUMHUYECKOIO
CTpoeHusi  opraHmyeckux BemecTB A.M. bymiepoBa, Teopus
ANEKTPOJUTUYECKON  JauccouManuu, mnepuoandeckuii 3akon J[.A.
MenneneeBa, 3aKOH  COXpPaHEHUS  Macchl),  3aKOHOMEPHOCTH,
CUMBOJINYECKUH A3BIK XUMHUH, (DAKTOIOTMUECKHE CBE/IEHUS O CBOICTBAX,
cocTaBe, IOJIy4eHMM M O€30IacCHOM HCIIOJIb30BAaHUM Ba)KHEHIINX
HEOpPraHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY M NpPaKTHYECKON
JIESITEIIBHOCTH YEJI0BEKa,

ITPB 3. ChopMHUpOBaHHOCTh YMEHUHN BBISIBIISITH XapaKTepHbIE MPU3HAKU
U B3alMMOCBS3b HW3YYEHHBIX IOHATHM, NPUMEHATH COOTBETCTBYIOLIUE
MOHSTHUSI TIPU ONHUCAHUU CTPOEHUS M CBOICTB HEOPraHMYECKUX U
OpraHMYECKHUX BELIECTB U MX IPEBPAILEHUH; BBIABIATH B3aUMOCBS3b
XUMUYECKMX 3HAHUW C TIOHATUAMHU U TPEJCTaBICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHBIX NPEAMETOB;

I[IPb 4. CdopmupoBaHHOCTh YMEHHMI HCHOIb30BaTh HAMMEHOBAHUS




NPOCKTHOHN JIESTEILHOCTH, HABBIKAMU pPa3peIICHHS
npo0Jem;

- BBIABIATH IPUYUHHO-CJICIICTBEHHBIC CBSI3U W
AKTYAJIM3UPOBATh 3a/lady, BbLABUTATH T'UIIOTC3Y C€C
pelIeHHS, HAXO/IUTh apryMeHThI ISt
JTIOKA3aTeIbCTBA CBOUX YTBEPXKICHHMA, 3371aBaTh
napamMeTpbl ¥ KPUTEPUU PEIICHUS;

- AHaJIM3UpOBATh IIOJIYYCHHBIC B XOAC PCHICHUSA
3a]]auu pe3yJbTaThl, KPUTHYECKH OIICHUBATh HUX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HW3MCHCHUE B
HOBBIX YCJIOBUSIX;

- YMCTb HNCPCHOCUTH 3HAHUA B ITIO3HABATCIbHYIO U
NPaKTUYECKYIO 00JIACTH XKH3HEICATSILHOCTH;

- yMeThb HHTErpUpOBATh 3HAHUS U3 Pa3HbIX
HpPEIMETHBIX 00JIacTel;
- BBIBMraTb  HOBbIE  HUJAEHU,  IpeylaraTb

OpPUT'MHAJIbHBIE ITOJXO0/Ibl U PELLEHUS;
- CITIOCOOHOCTH UX HUCIIOJIb30BAHUS B
ITO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

XMMHMYECKHX COCIMHEHUN MEXAYHapOAHOIO COX03a TEOPETHYECKOH U
IIPUKJIAJHON XMMHUHU U TPUBHAIBHBIC HA3BAHMS BAKHEHIIUX BEIIECTB
(oTmiieH, aueTWwieH, DIUUEpUH, ¢GeHon, (opMalbIeTua, YKCycHas
KHMCJIOTa, IVIMIWH, YrapHbIM ra3, YIVIEKUCIBIM Ia3, aMMMaK, ramieHas
U3BECTh, HEralleHas H3BECTb, NUThEBas COJA U JPYIHUX), COCTABIATh
dbopMyIbl HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB, YPAaBHEHUS
XUMUYECKUX  peakuuil, OOBACHATh UX CMBICHI; IOJITBEPXkAATh
XapaKTEepHble XUMHUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLIMMU
DKCIEPUMEHTAMU M 3aIUCSMH YPABHCHMM XUMHMYECKHX pEaKLMi; -
YMETh YCTaHABIMBATh MPHUHAIIEKHOCTh U3YYCHHBIX HEOPIaHUYECKUX H
OpraHMYECKHX BELIECTB K OINpPENEICHHBIM KjaccaM M Ipynnam
COCIMHEHUM, XapaKTEepU30BaTh MX COCTAB M BAKHEWIIME CBOMCTBA;

onpeneNniaTh BHUIbl XMMHUYECKMX CBsi3ed (KOBaJeHTHas, MOHHAs,
METaJIJIMYECKasl, BOJOPOJHAsA), THUIBl KPUCTAIMYECKUX PEIIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEAKLIUY;

I[IP6 1. CdopMupoBaHHOCTh MPENCTABICHUH: O XUMHYECKOU

COCTaBJIAIOLIEH €CTECTBEHHOHAyYHOM KapTHHBI MHUpPA, POJIM XUMHUHU B
MO3HAHUM SBJICHUH MPUPOJbl, B (POPMUPOBAHNN MBIIIJIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOW Jist
pelIeHusT MPAaKTHUYECKMX 337ad M HKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cpene;

ITIPb 7. CdopMUpOBaHHOCTh yMEHUH TPOBOAMTH pacyeThl IO
XUMHUYECKHM (opMynaM U ypaBHEHHUSIM XHUMHUYECKUX pEakIuil c
UCMOJIb30BaHUEM (PU3NYECKUX BEJIMUMH, XapaKTepU3YIOIIUX BEIECTBa C
KOJIMYECTBEHHOW CTOpPOHBI: Macchl, 00beMa (HOpMalIbHBIE YCIIOBHUSA)
ra3oB, KOJMYECTBA BEILECTBA; HCIOJIb30BaTh CUCTEMHbBIE XMMHUYECKUE
3HAHUA JJI IPUHATUS PEUIeHUH B KOHKPETHBIX KU3HEHHBIX CUTYAlMSIX,
CBS3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM.

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpeJ/ICTBa TOUCKA,
aHajanu3a u
WHTEPIPETAINH

B 061macTi IEeHHOCTH HAYYHOTO TIO3HAHMS:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH U OOIIECTBEHHOW IPAKTHKH,
OCHOBAaHHOTO Ha auasore KYJBTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MecTa B

IIPb 8. CdopMHpOBaHHOCT YMEHHH IJIAaHUPOBAaTh M  BBIIOIHSATH
XUMHUYECKHH HKCIEPUMEHT (MIPEeBPAILEHUS] OpraHUYEeCKUX BEIIECTB MpU
HarpeBaHuM, I[IOJy4E€HHE OTWICHA U HM3Y4EHHE €ro CBOMCTB,
KAUeCTBEHHBIC PEAKLUU HA aJIbJETUIbI, KpaXMall, YKCYCHYIO KHUCIOTY;
JeHaTypalus OelIKOB TpU HarpeBaHUH, LBETHBIC PpEaKIUH OENIKOB;
MPOBOANTHh pEaKlUWd HOHHOTO OOMEHa, ONpeAeNsiTh Cpely BOJHBIX




uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTUH IS
BBITIOJTHCHMS 32/1a4
npodheccuoHaIbHO
U IeATEebHOCTHU

MOJUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M UYHUTATEIBCKOU
KyJbTYpPhl KaK CpPEJCTBAa B3aUMOJCHUCTBUSA MEXKIY
JIOIbMU U IMO3HAHUS MUDA;

- OCO3HAaHME IEHHOCTH HAy4YHOW JESATEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISTH  IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
WHAMBUAYAJIHO U B TPYIIIIE;

OBnanenue YHHUBEpCaIbHBIMU y4eOHBIMU

MO3HABATEIIEHBIMU JICHCTBUSMHU:

B) pabota ¢ uHpopMaIuei:

- BJIAJICTh HABBIKAMH TOJNydeHUs WH()OpPMALUU U3
UCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh TOUCK, aHAIN3, CHCTEMATU3ALHUI0 H
UHTEPIPETAINI0 UHPOPMALIUU PA3TMYHBIX BUIOB U
dbop™m mpeacTaBIeHuUs;

- co3maBaTh TEKCThI B pPa3IMYHbIX (opmartax c
yU4eTOM Ha3Ha4YeHWs WHOOpPMAMA | IIeJICBOM

ayIUTOpUHU, BBIOMpas  ONTUMaIbHYIO  (GopMy
IIPEJICTaBICHNS U BU3yaIU3aluy;
- OIIEHMBaTb  JOCTOBEPHOCTh, JIETMTHUMHOCTb

UHpOpMalLlUU, €€ COOTBETCTBHE
MOpaIbHO-ITHUYECKUM HOpPMaM;
- HCIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX H

MNpaBOBBIM U

KOMMYHI/IKaHI/IOHHI)IX TeXHOJ'IOFI/II\/II B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHM3AIlMOHHBIX  33Ja4 ¢  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHHs, MpaBOBBIX U
OTHYECKUX  HOpM, HOpM  HUHGOPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3AILUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JIMYHOCTH,

pacTBOpOB, KaueCTBEHHBIE peakluu Ha Cyjb(par-, KapOOHAT- U XIJIOPUJI-
AHUOHBI, HA KaTUOH aMMOHHS; PEIIaTh HKCIIEPUMEHTAIbHBIC 33Jla4H I10
temam "Mertamiel" u "Hemeramnsl') B COOTBETCTBHM C IpaBHIIAMHU

TEXHUKA O€30MacHOCTH Tpu  OOpamieHMH C  BEIECTBAMH U
1a00paTOPHBIM 00opyioBaHUEM; IPEJICTaBIATh pe3yabTaThl
XUMHUYECKOTO  JKCIepUMEHTa B  (opMe  3amucu  ypaBHEHHH

COOTBETCTBYIOIIUX peakiuii U GOpMyIUPOBATH BHIBOJBI HA OCHOBE ITHX
pe3yNbTAaTOB;- YMETh AHAIU3UPOBATh XUMHYECKYIO HWH(OPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEACTB MaccoBOW MH(pOpMaIu,
cetb HTEpHET U NpyTHE);

[IPb 6. Bnanenre OCHOBHBIMH METOJaMHU HAayYHOI'O IMO3HAHUS BELIECTB
U XUMHYECKHMX sABJICHUN (HAOJMIOJEHHE, H3MEPEHUE, HKCIEPUMEHT,
MOJIEJIUPOBAHUE);

I[IP6 7. CdopMUpOBaHHOCTH yMEHUH MPOBOJUTH pACUeThl 110
XUMHUYECKUM (opMyllaM U YpaBHEHHSIM XUMHUYECKHX pEakIuil ¢
UCIOJIb30BaHNEM (PU3NICCKUX BEITUYHH, XapaKTEPU3YIOIUX BEIIECTBA C
KOJIMUECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMaJIbHBIC YCJIOBHUS)
ra3oB, KOJMYECTBAa BEIIECTBA; HMCIOJIb30BaTh CHCTEMHBIE XHMHYECKHE
3HAHUS IJIs1 TPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM.




OK 04.

D¢ dexTuBHO
B3aMO/ICHCTBOBAT
b ¥ paboTath B
KOJUIEKTHBE U

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEICIICHUIO;
-OBJIaJICHUE HaBbIKAMU y4eOHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM W COLHUAIBHOU
JIeATEIbHOCTH;

I[TIPb 8. CdopMHupOBaHHOCT, YMEHUW IUIAHUPOBATh W BBIMOJIHATH
XUMHUYECKUN HKCIIEPUMEHT (MpEeBpalICHUs OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuM, IIOJIyueHUE OSTWIEHa M M3yUY€HHUE €ro CBOMCTB,
KaueCTBCHHBIC PEAKIMU HA aJIbJETUIbI, KpaXMall, YKCYCHYIO KHUCIOTY;
neHatypauusi O€lIKOB NpU HarpeBaHUHU, I[BETHbIE pPEaKIUU OEIKOB;

KOMaHie OgnajeHne yHUBEpCATbHBIMU KOMMYHUKATHBHBIME | IPOBOANTh PEAKUUH HOHHOTO OOMEHa, OIpENeNsiTh Cpeay BOJHBIX
JEHCTBUSIMHU: pacTBOpOB, KaueCTBEHHBIE peakluu Ha CyjibdaT-, KapOOHAT- U XIJIOPUJI-
0) cOBMECTHAsl IESATEIbHOCTD: aHUOHBI, HA KATUOH aMMOHUS; peIlaTh dKCIIEPUMEHTAIBHBIE 33a4y 110
- TOHMMAaTh M WCIONb30BaTh IMpeuMmyiecTBa | TeMaMm "Mertamisl" u "Hemeramnsl'') B COOTBETCTBHM C IpaBHIIAMHU
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI; TEXHUKA 0€30MacHOCTH TpuU  OOpalleHMH C  BEIIECTBAMU U
- TNPUHUMATh €M COBMECTHOH JEATENBbHOCTH, | IaOOpaTOPHBIM 00opyI0oBaHUEM; MIPEACTABIATh pe3ynbTaThl
OpraHU30BBIBATh U KOOPAMHUPOBATH JEHUCTBUS IO | XMMMUYECKOTO  3KcCIepuMeHTa B  (opme  3amMcu  ypaBHEHUH
ee JOCTH)KCHMIO: COCTaBJSATh IUIAaH JIGHCTBUH, | COOTBETCTBYIOIIUX PeaKIil U GOopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX
pacmpenensTb poJid ¢ y4eTOM MHEHHH yYaCTHUKOB | PEe3yJIbTAaTOB;- YMETh aHAJIM3UPOBATh XUMHUYECKYI0 HWH(POPMAIHIO,
00CyXJaTh pe3yIbTaThl COBMECTHOM paboThI; MOJIy4aeMYI0 M3 Pa3HbIX UCTOYHUKOB (CPEACTB MaccoBOW MH(pOpMaInH,
- KOOpPIMHHPOBATH ¥ BHINOJHATH paboTy B | ceTh MIHTEpHET U Apyrue);
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;
- OCYUIECTBJISAITh MO3UTHBHOE CTPATETHYECKOE
NIOBE/ICHNE B pPa3jIMYHBIX CUTYyallUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh UHUIIHATHBHBIM
OBnaneHne  yHHMBEPCAIbHBIMU  PETYISATUBHBIMU
NEUCTBUSIMH:
I') IpUHATHE ce0s U IPYTHX JIIOJCH:
- IPUHUMATh MOTHUBBI M apTyMEHTBI APYTUX JIOJEH
IIPYU aHAJIMU3€E PE3YNIbTATOB AEATEIbHOCTH;
- IpU3HABaTh CBOE MPABO U MPaBO JAPYTUX JIOAEH
Ha OIINOKH;
- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIMH JIPYTOro 4eJIOBEKA;
OK 07. B 00nactu 3K0710rMyecKoro BOCIIUTaHUS: IIPb 1. CdopMupoBaHHOCTh MpPENCTABICHUH: O  XUMHUYECKOU
CopeiicTBOBaThH - c(OPMHUPOBAHHOCTb AKOJIOTUYECKON KYJIbTYphI, | COCTaBISIONIEH €CTeCTBEHHOHAyYHOW KapTHHBI MHUpa, PO XUMHH B
COXPaHEHHUIO NOHUMaHHWE BIHUSIHUA COLMATBHO-PKOHOMUYECKUX | MIO3HAHHUM SIBICHUM MPUPOJIBI, B JOPMHUPOBAHUH MBIIIICHUS U KYIbTYPHI

OKpYKaromeun

IIPOLIECCOB ~ HA  COCTOSIHUE  TNPUPOJHOM W

JUYHOCTH, €€ (PYHKIMOHAJIBbHOM TI'paMOTHOCTH, HEOOXOIMMOMN JuIs




Cpenbl,
pecypcocOepexeH
U0, IPUMEHSATH
3HaHUS 00
U3MEHEHUU
KIIUMaTa,
MPUHIIMIIBI
OEepeKIUBOTO
IIPOU3BO/JICTBA,
3P PEeKTHBHO
efcTBOBAaThH B
YpE3BBIYANHBIX
CUTYaIUAX

COLIMATILHOW  cpefbl, OCO3HaHHWE TIJI00ATBLHOTO
XapakTepa dKOJOTHUECKUX IpoOIeM;

- IUIAHUPOBAHHME W OCYILECTBICHHE JACHCTBUU B
OKPY’KaIOIlleW Cpele Ha OCHOBE 3HAHMS Liejed
YCTOMUYMBOIO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATUE AEUCTBUM, IPUHOCALIUX BPEL]
OKpYKalolllei cpee;

- YMEHHE TPOTHO3MPOBaTH HEOIArONpPHUITHBIC
SKOJIOTUYECKHE IOCJIEACTBUS TPEAIPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATD UX;

- pacumpeHue OIbITa
JKOJIOTMYECKOM HAIIPaBJICHHOCTH;
- OBJIaJICHUE HaBBIKAMH Y4€OHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COLMAJIbHOM
JIeSATEIbHOCTH;

ACATCIIbPHOCTH

pelleHrs MPaKTUYEeCKHX 3aJad M SKOJOTHYEeCKH OOOCHOBAaHHOIO
OTHOLIEHMSI K CBOEMY 3/10POBbIO U IIPUPOJHOM CpeAe.

ITIPb 10. CdopmupoBaHHOCTH yMEHHH  CcOOMIOaTh  MpaBHIIA
HKOJIOTHYECKU IeJIeCO00Pa3HOr0 TMOBEJNEHUsI B OBITY M TPYIOBOMH
JIEATEIbHOCTH B LIEJISIX COXPAHEHHUSI CBOErO 3J0POBbS M OKPYXKAOIIEH
IPUPOJHON Cpezbl; YYUTHIBATh ONACHOCTh BO3AECUCTBUS Ha HKUBBIC
OpraHu3Mbl OIPEACIICHHbIX BEUIECTB, IOHMMAs CMBICJI [OKa3aTess
IIPEACIIBHON JOIYCTUMOM KOHLIEHTPALUU.

[IK 2.1 ITpoBoauTH
CTaTUCTHYECKHUE
HaAOJIFOEHUS B
LIENISAX BBIICHEHHUS
crpoca Ha
CTpaxoBbIe
TIPOIYKTHI

B vactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTb K Tpydy, OCO3HaHUE LEHHOCTH
MacTepcTBa, TpyAoto0ue;

-  TOTOBHOCTb K  aKTUBHOH  JI€SITEIbHOCTHU
TEXHOJOTHYECKON U COLIMAIIbHON HAIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IJIAHUPOBATh H
CaMOCTOSITEIILHO BBITIOJIHITH TaKYIO JAESTEIHHOCTD;
- HHTEpeC K pa3IuYHbIM chepam
po(hecCuOHATbHON e TENbHOCTH.

[P 2. Bnagenue cucreMol XMMHYECKUX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUA  (XMMHUYECKMH  3JJIEMEHT,  aToM,
ANIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, 0-3JIeKTPOHHBIC OPOUTAIN ATOMOB,
WOH, MOJIEKYJa, BaJEHTHOCTb, D3JIEKTPOOTPHULIATENBHOCTh, CTENEHb
OKHUCIJICHUS, XUMHUYECKas CBA3b, MOJIb, MOJIApHAas Macca, MOJSPHBIN
o0BbeM, YIJIEpOAHBIM ckeneT, (yHKIMOHANbHAs TpYIMNa, pajukal,
M30MEpPHUsI, U30MEPbI, TOMOJIOTMUECKUN PsiJl, TOMOJIOTH, YTJIE€BOIOPObI,
KHUCJIOPOA- U a30TCOJEpIKAINe COSAMHEHUs, OMOJIOTUYECKU aKTHUBHBIE
BellecTBa (yriaeBoJibl, KUPbI, OEIKH), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI, KPUCTAININYECKas! PEIIETKA,
TUIBl XUMUYECKUX peakuuil (OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIE, 3K30-
U OHAOTEpPMHYECKHE, pPEaKLUd HOHHOrO  OoOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOJUTHUECKAs JUCCOLMALINA,
OKHCJIMUTENb, BOCCTAHOBUTENIb, CKOPOCTb XUMHYECKONW  PpEaKlMH,
XUMHUYECKOE paBHOBECHE), TEOPHUH U 3aKOHBI (TE€OpUsS XUMHUYECKOIO
CTpoeHusi opraHuyeckux BemectB A.M. bymiepoBa, Teopus
ANEKTPOJIUTUYECKON  auccoumanuu, mnepuoandeckuii 3akon J[.A.
MeneneeBa, 3aKOH  COXpPaHEHUS  MaccChl),  3aKOHOMEPHOCTH,
CHUMBOJINYECKUH A3BIK XUMUH, (DAKTOIOTMUECKHE CBEJIEHUSI O CBOICTBAX,




cocTaBe, IMONYYeHHMH U 0€30MacHOM HCIOJIb30BAHUM BaKHEHIINX
HCOPTraHUYCCKUX H OPraHUYCCKHUX BCIICCTB B 6BITy n HpaKTH‘IeCKOﬁ
JIEATEIbHOCTH YEJIOBEKAa; HAUMEHOBAaHUSA XUMHUYECKUX COEIUHEHUM
MEKIYHAPOAHOTO COK3a TEOPETUYECKOM M NPUKIAJIHOW XUMHH U
TPUBHUAIIbHBIE HAa3BAHMS BAXKHEHIIMX BELIECTB. YMETh IPOBOJIUTH
pacyeTbl MO XMMHUYECKMM (OpMyJIaM M ypaBHEHHSAM XUMHUYECKUX
peaxkiuil ¢ UCHOJIb30BaHUEM (PU3UYECKUX BEIMYUH, XapaKTEPU3YIOIINX
BEILECTBA C KOJIMYECTBEHHON CTOPOHBI.




2. CtpyKTypa u cojepkanue 001eo0pa3oBaTeIbHON TUCITUTLINHBI

2.1. O6beM TUCHMIUIMHBI U BUIBI YI€OHOH PabOThI

Bun yueGHO# paboThI O0mbem B yacax
O6bem 00pa3oBaTeNbHON MPOrPaMMBbl AUCITUTUTAHBI 72
O0bEM paboTHI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM 72
B T.4.

OCHOBHOE coJiepKaHne 64
BT. U..

TEOPETUIECKOe 00yIeHUE 28
MPAKTUYECKHUE 3aHSITUS 30
71a00paTOPHBIE 3aHATHS 6
[TpodeccnonanbHO-OPHEHTUPOBAHHOE CO/IEpKaHue (Comep kaHue 5
MPUKJIQJHOTO MOJTYJIs)

BT. U..

TEeOpeTu4ecKoe o0ydeHne 4
[PaKTUYECKUE 3aHATUS 2
[Tpomexyrounast arrectanus B popme muddepeHImpoBaHHOTO 3a4eTa 2




2.2. TemaTU4eCKHil TJIaH U COACPIKAHUE JUCHUILIMHBI

Konsl
KOMIIETEHLIUN
HaumeHnoBanue pa3nenos u Obbem B (opmupoBaHHIo
e Coneprxanue yueOHOro MaTepuasa u GOpMbl OpraHu3aluK JesITeIbHOCTU CTYAEHTa qacax KOTOPBIX
CrocoOCTBYET
3JIEMEHT
Iporpamm
1 2 3 4

OCHOBHOE coJIepKaHHe 64
Pazgen 1. TeopeTnueckue OCHOBbI XUMHH 26
Tema 1.1. Copepxanue yueOHOro MaTepuaa 4 OK 01
OCHOBHBIE XUMUYECKHE 1. Xumuueckuii 3neMeHT. AToM. SIIpo aToma, U30TONbl. DIEKTPOHHAst 000I04Ka. DHEPreTuIecKrue
TOHSATHS 1 3aKOHBI, YPOBHH, TOAYPOBHH. ATOMHBIE OpOHTaiH, S-, P-, d- 31eMeHTh. OCOOCHHOCTH pacIpeIeICHUs 2
CTPOCHHE aTOMOB AIIEKTPOHOB MO OpOWTANsIM B aTOMax »3JIEMEHTOB IEPBBIX YETHIPEX MNEPHOAOB. DIIEKTPOHHAS
XUMHYECKUX IJICMCHTOB KoH(urypanust atoMoB. OCHOBHBIE XHMHUYECKHE 3aKOHBI.

B ToM uuciie, NpakTU4eCKUX 3aHATUI 2

1. Ilpaktnueckoe 3aHsTHE. «OCHOBHBIE KOJUYECTBEHHBIE 3aKOHbI B XMMHHM U pacyeTbl IO 2

YpaBHEHUSIM XUMUYECKUX PEAKIUID».
Tewma 1.2. Coneprxkanue y4eOHOTO MaTepHania 4 OK 01
ITepuoanueckuii 3aK0H 1 B ToM unciie, mpakTUYECKUX 3aHATUN 4 OK 02
Ilepuonuieckas cucTeMa 1 Tpaxtiaeckoe sansThe. «M3ydeHie MepHOMMICCKIX 3aKOHOMEPHOCTEH 1 X B3aHMOCBA3H CO 2 K 2.1
XUMHYECKUX AJIeMEHTOB [1. CTPOEHHEM ATOMOBY.
U. MenpeneeBa, ux cBS3b C —
COBpEMeHHOi TeopHeit 2. [IpakTuueckoe 3ansaTHe. «M3yueHne nepruoauuecKux 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3HU CO 2
CTPOEHHUS ATOMOB CTPOECHUEM aTOMOBY.
Tewma 1.3. Coneprxanue y4eOHOTO MaTepuania 4 OK 01
Crpoenue BemecTBa |1. CtpoeHue BemecTBa. XUMUUECKas CBsI3b. BUIbI XUMHUECKOW CBS3M (KOBAJIEHTHAS HETIONIIpHAS U 2
U TOpPUPOJAa XUMHYECKOH |rossipHasi, HOHHAS, MeTauTndeckas ). MexaHu3Mbl 00pa30BaHUs KOBAJCHTHONW XMMHUYECKOW CBSA3H
CBSI3H. Muoroo6pasue |(0OMeHHBIN 1 JOHOPHO-AKLENTOPHBIH). BogopoaHas cBs3b. BaaeHTHOCTS.
BELICCTB OnexTpooTpunarenbHocTh. CTeneHb OKUcaeHUs. MIOHbI: KAaTHOHBI U aHUOHBI.

B Tom uncne, npakTUYeCKUX 3aHATUN 2

1. Ilpaktuueckoe 3ansTHe. «CTpOSHHE BEIIECTBA U MPUPOJIA XUMUUECKOH CBA3M. 2
Tema 1.4. Copepxanne yaeOHOTO MaTepraia 3 OK 01




Knaccudukanus,
¥ HOMEHKJIaTypa

1. Knaccuduxanus Heoprannieckux emecTB. HoMeHkaTypa HeOpraHn4eckux BemecTB (OKCHIBI,
THUIPOKCHU/IbI, KHUCIIOTBI, COJM). BelmecTtBa MOJEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHHMS.

OK 04

HEOPraHUYECKUX BEIIECTB  |ArperatHble cocTOsSTHUS BeulecTBa. Kpucraminyeckue u amop(dHbie BeniecTBa. 3aKOH MOCTOSHCTBA 1

coctaBa BemiecTBa. THUIBI KPUCTAJUIMUECKUX PELIETOK (aTOMHAs, MOJICKYJsIpHAsi, HOHHAs,

MeTajuInueckas). 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THITA KPUCTALITMYECKON PEIIETKH.

B TOoM 4ncne, nmpakTHYECKUX 3aHATHI 2

1. Ilpaktuueckoe 3ansitTue. «HoMeHKIaTypa HEOPraHMUECKUX BEIIECTBY. 2
Tema 1.5. Cognepxkanre yaueOHOTO MaTepHaia 1 OK 01
Tunbl XUMHUYECKHX PEaKIMH (] Xpmunueckas peakmms. Knaccudukanuss XUMHYECKHX PEAKIMA B HEOPTaHMYECKOH U OK 02

OpPraHMYECKOM XHMHMH. 3aKOHBl COXPAaHEHHUS MacChl BEIIECTBA, COXPAHEHHS U MPEBPALICHUS 1K 2.1

SHEPTUM TMPH XUMHUYECKUX peakiusX. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakunu (ypaBHEHUS 1

OKHCJICHUSI-BOCCTAHOBJICHUS, CTEIIEHb OKHUCIICHUS, OKUCIUTENb U BOCCTAHOBHUTEIb, OKUCIUTEIHHO-

BOCCTAaHOBUTEIIbHBIE PEAKIMH B MPHUPOJIE, MPOU3BOJACTBEHHBIX MPOIECCaX M KHU3IHEACATEIHLHOCTH

OpPraHu3MOB).
Tema 1.6. CopepxaHue yaeOHOT0 MaTepuaa 4 OK 01
CKOpOCTh XUMHYECKHX 1. CkopocThb peakuuH, €€ 3aBHCHUMOCTh OT Pa3IM4YHBIX (AKTOPOB: MPHUPOABI PEArHPYIOLINX OK 02
peakuuil. XUMHYECKOE BELIECTB, KOHIIEHTPALMH PEArupYIOLIMX BEIIECTB, TEMIEPATYPHl M IUIOIAAM PEAKIMOHHON K 2.1
paBHOBecHE noBepxHOCTH. TemtoBbie 3(PPEeKThl XUMUYECKHX pPEaKUUi: 9K30- M IHIAOTEPMUUYECKHE PEaKIIHH. 5

OOpatumble peakiuu. XUMHUECKoe paBHOBecwe. DakToppl, BIMAIOIMIAE HA COCTOSHHUE

XUMHYECKOTO paBHOBECHS (KOHIEHTpAIMS PEareHTOB WJIM TPOIYKTOB pEaKlWHu, TaBJICHHE,

temneparypa). Ipunnun Jle Hlarense.

B ToM uncie, npakTHYECKHX 3aHITUH 2

1. Ilpaktiueckoe 3ansTe. «BiausHue pa3anyHbX (aKTOPOB HA CKOPOCTh XUMHUYECKOM PEaKIIUn. 2
Tewma 1.7. Coneprkanue y4eOHOTO MaTepHaia 4 OK 01
PactBopsl, TeOpHs PacTBOpbl. Bujibl pacTBOPOB IO COJNEPXKAHUIO PACTBOPEHHOIO BEIIECTBA. PacTBOPHMOCTS. OK 02
ANEKTPOJIUTUUECKON [ToHsiTHE O AMCHEPCHBIX cHCTeMax. VICTMHHBIE W KOJUIOMIHBIE PacTBOPHL. MaccoBas m0us 5 OK 04
JUCCOLMAIINM ¥ MOHHBIN BelecTBa B pactBope. [lonsitue o BogopoaHoMm mokasarese (pH) pactBopa. DIEKTPOIUTHYECKAS OK 07
oOMeH mucconuarys. CHIIbHBIE U CJIa0bIe DIIEKTPOJIUTHI, HEANEKTPOINTHI. Peakiinn noHHOTro 0OMeHa. 1K 2.1

B ToM uucne, nabopatopHbix paboT 2

1. JlaGoparopHas padora Nel «IIpuroroBieHue pacTBOpOB». 2
KonTponbras padota 1 Crtpoenue BeniecTBa U XUMHYECKHE peakiuu (1o pazzaeny 1) 2
Paznen 2. Heopranuueckasi xumust 10
Tema 2.1. Conepkanne y4eOHOro MaTtepuania 6 OK 01
DU3NKO-XUMHYECKUE Mertannsl. Ilonmoxxenue wmetamuioB B I[lepuoguueckoit cucteMe XHUMHYECKUX —3JIEMEHTOB. 1 OK 02
CBOMCTBA HEOPTraHUYCCKUX  |OCOOEHHOCTH CTPOCHUSI AIEKTPOHHBIX 000I0YeK aTOMOB MeTautoB. O0mme Gpu3nIecKre CBOMCTBA OK 04
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BEIIECTB MeTtayyioB. CrjiaBbl METAJIOB. DJIEKTPOXUMHUYECKUN DsJi HANpsOHKEHUH MeTayuioB. XUMHUYECKUE K 2.1
CBOMCTBAa BKHEWIINX METALIOB (HATpWUM, KaJlWh, KajlblUi, MarHui, aJlOMHHHWMA, IIMHK, XPOM,
JKeJe30, MeIb) U X coeauHennit. O6mue crnocoObl moayyeHus: MetawioB. [IpuMenenue MetamioB
B OBITY U TEXHUKE.
Hewmeramnsl. [lonoxxenne HemeTtaiwioB B llepumoandeckoi cucteme XUMUYECKUX 3ieMeHToB JI.1.
MenneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DH3MYECKHE CBOHNCTBA HEMETAIOB. AJUTOTPOIHS
HEMEeTaJIOB (Ha TpUMepe KHCIopoaa, cepbl, (ocdopa u yriepoxa). XuMHUECKHUE CBOMCTBA U 1
NpUMEHEHNE BaKHEHIINX HEMETAUIOB (raJloTeHOB, Cephl, a30Ta, ¢ocopa, yriaepoaa U KpeMHUs ) U
UX COeNMHEHWH (OKCHUIOB, KHCJIOPOACOAEP)KAIIUX KHUCIOT, BOJOPOJHBIX COCAWHEHHH).
IIpuMeHeHne BaKHENIITMX HEMETAJUIOB U UX COETMHEHUH.
XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEHIECTB (OKCHIOB, THUIAPOKCHUIOB,
KHCTIOT, cojieil u 1p.). ['eHeTHueckas CBSI3b HEOPraHUYECKUX BEUIECTB, NPUHAIICKAIIUX K 5
pa3IMYHBIM KjaccaM. 3aKOHOMEPHOCTH B WM3MEHEHHWH CBOMCTB IMPOCTHIX BEILECTB, BOAOPOIHBIX
COCJIMHEHUH, BBICHIMX OKCUIOB M THIPOKCHJIOB.
B ToMm uncre, mpakTHYECKHX 3aHATUI 2
1. Ilpaktuueckoe 3ausTe. «OU3UKO-XUMUYECKUE CBOMCTBA HEOPTAaHUYECKHUX BEIIECTBY. 2
Tema 2.2 CopepxaHue yaeOHOT0 MaTepuaa 2 OK 01
WNnenruduxarms B Tom uucne, nmabopatopHbIX paboT 2 OK 02
HEOPraHNYECKHUX BEILLECTB OK 04
1. JTaboparopHast pabota Ne2 «MneHTuukanuss HEOPraHUIECKUX BEIIECTBY. 2
KonTponenas pabora 2 CBoiicTBa HEOPraHMYECKHUX BEMIECTB (110 pasaeny 2)
Pa3nen 3. Teopernueckrie OCHOBBI OPraHUYECKON XUMUU
Tema 3.1. Coneprxanue y4eOHOTO MaTepuania 4 OK 01
Knaccnduranus, CTpoeHHe 1 [ Tpever opranudeckoii XUMUM: €€ BO3HUKHOBEHHE, PA3BHTHE M 3HAYCHHE B TOIYUEHMH HOBBIX
HOMCHKJIaTypa BELIECTB M MATEPUANOB. TeOpHsi CTPOEHHMs OpraHuMuYecKux coeaunenuii A.M. Bytneposa, eé
OpTaHHYCCKNX BCIICCTB OCHOBHBIE MOJIOKeHHs. CTPYKTYpHbIE (POPMYIIBI OPraHUYECKHUX BELIECTB. [ OMOJIOrUsI, H30MEPHSI.
ACATEILHOCTH MCTIOBCKA XuMHUYECKas CBS3b B OPraHUYECKUX COEIMHEHHAX: KPATHBIE CBSA3H, G- U T-CBS3H. 2
[IpencraBienne o KiaccMpUKAIMK OpPraHMYECKUX BemiecTB. HoMmeHkiaTypa OpraHH4ecKux
COCIMHEHMH (CHCTEMAaTHUECKasi) M TPUBHAJIbHBIC Ha3BaHMs BAKHEUIITNX MPEICTABUTENICH KIIACCOB
OpPTaHWYECKUX BEIIECTB.
B ToMm uncne, mpaktudeckux padbot 2
1. Ilpaktuueckas pabota. « HoMeHKIaTypa OpraHn4ecKUX BELIECTBY. 2
Pazgen 4. Yraeromopo bt 6
Tema 4.1. | Cogepxanrie yaeOHOTO MaTepuana 4 OK 01
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VYri1eBo10poasl U UX
MIPUPOIHBIE UCTOYHUKHU

1. TlpenensHbIC YTIEBOMOPOAB! (ATKAHBI): COCTaB M CTPOCHHE, TOMOJOTHYSCKHU psin. MeTaH u
9TaH: COCTaB, CTPOEHHE, (PU3UYECKUE M XUMHUYECKHE CBOMCTBA (pEakIMy 3aMeIIeHUs] U TOPEHHUs),
NOJTy4YeHHE U NPUMEHEHUE.

2. HenpenenbHbie yrieBoaopoAbl (AJKEHBI, alKaJueHbl, allKHUHbBI). AJIKEHBI: COCTAaB U CTPOCHHE,
TOMOJIOTHYECKUHM psAA. ODTWIEH M TPOIWIEH: COCTaB, CTPOCHHE, (U3UUYECKUE M XUMHUYECKHUE
CBOWCTBA (pEeaKIUU THAPUPOBAHNUS, TATIOTEHUPOBAHNUS, THAPATALIUH, OKUCICHHS U TIOJUMEPU3ALIUH)
NOJTy4YeHHE U IPUMEHEHHE.

Anxanuensl: Oytamues-1,3 u meTwnOyraauen-1,3, XMMHUECKOe CTpPOEHHE, CBOWMCTBA (peakuus
MOJIUMEPU3ALINN ), IPUMEHEHHE (151 CUHTE3a MPUPOJIHOTO U CHHTETUYECKOTO KaydyKa U Pe3UHbI).
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH psill. ALIETHUIICH: COCTaB, XUMUYECKOE
cTpoeHHe, (U3MYECKHE M XHUMHYECKHE CBOWMCTBA (peakluud TUIAPUPOBAHHUA, TaJOTCHUPOBAHMS,
TUApaTallid TOPEHUs ), MOJy4YeHUEe W NMPUMEHEHHE (MCTOYHHK BBICOKOTEMIEPATypHOTO TUIAMEHHU
JUISl CBAPKU U PE3KU METAJJIOB)

3. Apomaruueckue yrieBonopoabl (apeHsl). beH3oa u Tomyon: coctaB, CTpoeHue, GU3HUECKUe U
XMMHUYECKHE CBOWCTBA (peaKLUM rajJOT€HUPOBAHUS M HUTPOBAHUS), NOIyUYEHHE U MIPUMEHEHHUE.
TokcnyHOCTh apeHOB (BiMsHUE OEH30j7a HAa OpPraHU3M uesloBeKka). I'eHeTHdeckas CBA3b MEXIY
yIJIEBOAOPOAaMH, IPUHAMISKAIIUMU K pa3ivyHbIM  KiaccaM. IlpupospHble  MCTOYHUKH
yrieBonoponoB. IIpuponusiit ra3 u nomyTtHele HedTsHble ra3bl. HedTh u e€ mpoucxoxiaeHue.
CrniocoOsI nepepaboTku HE(DTH: TEPEroHka, KPEeKUHT (TEPMUYECKHUH, KaTaJTUTUYECKUH), TUPOITH3.
[TponyxTsI nepepadoTKu HedTH, ux IIPUMEHEHNE B HIPOMBIIIICHHOCTH
u B ObITy. KaMeHHBIH yrosib ¥ POLYKTHI €ro nepepaboTKu.

OK 02
OK 04
K 2.1

Tema 4.2.
DUBHKO-XUMHUUECKUE
CBOWCTBA yIJIEBOJIOPOIOB

Copneprxanue y4eOHOTO MaTepuania

B ToM uucne, nabopatopHbix paboT

Jlaboparopnas pabora Ne3 «CBoHCTBa yrIeBOIOPOIOBY.

OK 02
OK 04

Pazgen 5. Kucnoponoconepxaiiye opraHiyeckue CoeqMHeHUs

Tema 5.1.
Cruptsl. deHoun

Conep:kanme y4eOHOro Marepuaa

1. IIpenenbHbIe OTHOATOMHBIE CIUPTHI (METAHOJ M 9TAHOJ): CTPOCHUE, PU3HMUECKUE U XUMHUECKHUE
CBOMCTBa (peaknuy C aKTUBHBIMH MeETaJJIaMH, TaJIOTEHOBOJOPOJAMH, TOPEHHE), NMPUMECHEHHE.
Bonoponnsie cBSI3n MexAy MOJIEKYyJIamMu cOUPTOB. DU3HOIOTMYECKOE JCUCTBHE METAaHOJA H
JTaHOJa HAa OpraHu3M 4dYeloBeKka. MHOTOATOMHBIE CHHPTHI (ITHICHTIUKOIb W TIUIEPUH):
CcTpoeHHe, (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO MICTOYHBIMH METaUIaMH,
KaueCTBEHHAs] PEaKIHs Ha MHOTOATOMHBIC CIHUPTHI). PHU3MOIOTHYECKOE NEHCTBHE HA OpPTaHW3M
yenoBeka. [Ipumenenue rimuuepuna u sTuineHraukond. denon. CTpoeHre MOJEKyIbl, GU3NIECKUe
U XUMHuYecKkue cBoicTBa (peHona. TokcMyHOCTH (heHosa, ero (U3MOJOTHYEecKoe NEHCTBUE Ha
opranusm uenoseka. [Ipumenenue gpeHona.

OK 01
OK 07
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Tema 5.2. Copepxanue yueGHOro MaTrepHana 1 OK 01
Anbaerupl. 1. Anpnerunsl M KeTOHBI ((pOpMaNIbIETHI, alleTAIBICTHI, alleTOH): CTPOCHHUE, (PU3MUecKue u OK 02
KapGomoBbie KHCIOTHI. XUMHUYECKUE CBOMCTBA (pEaKUuM OKMCIEHHS W BOCCTAHOBICHHS, KA4eCTBEHHBIE PEAKIUH), OK 04
Crosxrbie SGpupsr nojydeHue u npumeHenue. OIHOOCHOBHBIE INPEEIbHbIE KapOOHOBBIE KHCIOTHI (MypaBbUHAS U

YKCYCHasl KHCJIOTBI): CTpoeHue, (GU3HUECKHe U XUMHUYECKHE CBOMCTBA (OOIIHME CBOWCTBA KHCIIOT, 1

peakuusi sTepudukanun), noaydyeHue M npuMeHenue. CTteaprHOBas U OJEMHOBAsi KUCIOTHI Kak

NPEACTAaBUTEIN BBICIIUX KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX

Moroiee JerictBrue. CiioXHbIe 3QUPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIOKHBIX

a¢upoB. XKupsl. ['unponus sxupos. [IpuMmenenne xupoB. brosorndaeckas posb KUPOB.
Tema 5.3. Conepxanrie yaeOHOTO MaTepHaia 4 OK 01
YriIeBon! VYrneBoapl: cocTaB, KiaccuuKaius yrieBoJoB (MOHO-, JW- W TMoiMcaxapuisl). [mokoza — OK 02

NpOCTEHIINH MOHOCAaXapua: OCOOEHHOCTH CTPOEHHsI MOJEKY/bl, (U3NYEeCKHe M XUMHUECKHUE OK 04

CBOICTBa TMIOKO3bI (B3aumoaeiictBue ¢ ruapokcuaoM wmeau (II), okuciaeHne aMMUAYHBIM

pactBopoM okcuga cepedpa (I), BoccraHoBieHUE, OpOKEHUE TIIOKO3bI), HAXOXKICHHE B MPHUPOJE,

NPUMEHEHUE TIIOKO3bI, OHMOJIOTMYeCKass pOJIb B IKU3HEAEATEIILHOCTH OpraHu3Ma YeloBeKa. 4

®orocunre3. dpykro3a kak uzomep rmoko3pl. Caxapo3a — MPEACTaBUTENb IUCAXapuIoB,

THIPOJIM3 Caxapo3bl, HAaXOXICHWE B NpuUpoAe W npuMmeHenue. [lomucaxapuabpl: Kpaxmana H

[EJUTI0NI03a KaK MpUpojaHbIe moiuMepbl. CTpoeHHe KpaxMana W IeJUTIONOo3bl, (U3UYeCKUue |

XMUMHUYECKHE CBOMCTBA KpaxMaiia (THIPOJIN3, KAYeCTBECHHAS PEAKIHs C HOJOM).
Tema 5.4. Coneprkanue y4eOHOrO MaTepHaia 4 OK 01
DUBHKO-XUMUYECKHE B ToM uncne, mpakthueckux paboT 4 OK 02
CBOMCTBaA . 2 OK 04
KHCIIOPOTOCOICPKAIIHX 1. Ilpaktuyeckas padbota. «HoMeHKIaTypa KUCIOPOJOCOIEPKAIIUX OPTAHUUECKUX COSAMHEHHIT».
OpPraHUYECKUX COECTUHEHUN

2. Tlpaktuueckass pabora. «XuMudyeckne M (U3MYECKHE CBONCTBA KHCIOPOIOCOACPIKAIINX 2

OpPTaHUYECKUX COCTMHEHUS.
Paznen 6. A3oTconepikamiyue OpraHMuecKue COSTMHEHUS 4
Tema 6.1. Copepxanne yaeOHOTO MaTepraia 4 OK 01
AMUHBI. 1. AMUHBI: METHJIAMHH — MPOCTEHIINHA MPEICTABUTENIb aMUHOB: COCTaB, XUMHUECKOE CTPOCHUE, OK 02
AMMUHOKHUCHOTEI. ¢bu3nyeckue 1 XUMHUYECKUE CBOMCTBA, HAX0XK/IEHUE B PUPOJe. AMHUHOKUCIIOTHI Kak aM(oTepHbIe OK 04
benxu opraHuueckue coepuHeHus. OU3MUECKUE M XUMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha MpHMepe 2

rminyvHa). buonorndeckoe 3HaueHne amuHOkMcHOT. Ilentuael.  benkum kak npupogHble
noiauMepsl. llepBuuHas, BTOpHYHAs W TPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA
0EJIKOB: THJIPOJIN3, ACHATYPALUs], KAYEeCTBEHHBIE PEaKIMK Ha OCJIKH.
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B ToM uncne, mpaktudeckux padbot

1. ITpakTrueckas pabota. «CBOMCTBA a30TOCOACPIKANTUX OPTAHMYECKUX COCTUHEHUIN.

2
2
Paznen 7. BeicokOMONEKYISIpHBIE COSAMHEHUS 2 OK 01
Tema 7.1. Cognepxanre yaeOHOTO MaTepHuaia 2 8E 82
[TnacTmacchl. B
TOM YHCJIE, NPAKTHYECKHX PaboT 2 K 2.1
Kayuyxu. Bonokna ’
. aktuyeckass paborta. «CuHTe3, aHanmu3 W Kilaccu(UKaMs BBICOKOMOJIEKYIISIPHBIX
1. II 6 C , y. 5
COEAUHEHUIN
KonTponbnas pabota 3. CTpyKTypa U CBOHCTBA OPraHUYECKUX BeliecTB (1Mo pasaeiaam 3-7) 2
[IpodeccronanbHO-OPHEHTUPOBAHHOE COIepKaHue (CoAepKaHne TPUKIIATHOTO MOTYJIs) 6
OK 01
Paznen 8. Xumus B ObITY U IPOU3BOACTBEHHOH IEATEILHOCTH YEJIOBEKa 6 OK 02
OK 04
OK 07
Tema 8.1. Conep:xanue yueOHOro mMarepuaa 6 K 2.1
XuMHUecKnue TeXHOIOTUU >
OBCCHCRHOM 1. IIpaBuia SKOJIOTHYECKU IIEIECOO0PA3HOTO IMOBENEHUs] B OBITY M TPYAOBOW NESTEIHHOCTH B
B TIOBCE/IHEBHOM o . o
o A . LEJISIX COXPAHEHUs CBOETO 370POBBS U OKPYIKAIOIIeH MPUPOIHON CPellbl, OMIACHOCTh BO3/IEHCTBHUS
1 po(hecCHOoHAIBHON
P Ha JKMBBIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTAEIBHBIX KJIACCOB (YIJI€BOAOPOABI, CIHPTEHI,
JeSITeTIbHOCTH YeIOBEKa
(eHONbI, XJIOPOpPraHUYeCKHWEe NPOHM3BOJHBIC, abJErHAbl W JAp.), MOKa3aTelb MPelelbHO
JOTTYCTUMOM KOHIICHTPAIIMH M €T0 UCTOIb30BaHue. Poib XuMuu B 00ecTieueHIH SKOJIOTHIECKOH,
SHEPreTHYECKON M MUIIEBON 0€30MacHOCTH, Pa3BUTUU MEIUITUHBI, CO3ITaHUM HOBBIX MAaTEPHAJIOB 4
(B 3aBUCHMOCTH OT BHUJAa NPOPECCHOHANBHON AEATEIbHOCTH), HOBBIX HCTOYHHUKOB JHEPTHU
(ampTepHATUBHBIC MCTOYHHKHU SHEpruu). [loHATHE O HAaydHBIX METOAAX MO3HAHMUS BEUIECTB H
xuMHUeckux peakmmid. [IpencraBnenus 00 0OmMMX HAYYHBIX NPUHIUMNAX MPOMBIIIIICHHOTO
MOJYYEHUS] BAXHEWIIMX BEIIECTB (Ha TpuUMepax NPOU3BOACTBA aMMHAKA, CEPHOM KHUCIIOTHI,
MeTaHoJa). XUMHS U 37J0POBbE YEIOBEKa: MpaBuiia 0€30MacHOr0 UCIOIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, OBITOBOW XUMHUH B IOBCEAHEBHOM YKHU3HH.
B Tom uncne, nmpakTHYeCKUX 3aHATUN 2
1. Ilpaktryeckoe 3ansTue. «lIpuMeHeHne XUMUYECKUX BEILIECTB U TEXHOJIOIHHA ¢ y4eToM Oyayiieit 2
po(heCCHOHATILHON AESITETLHOCTIY.
[Tpomexyrounas arrecrarws B popme muddhepeHIMpOBaHHOTO 3a4eTa 2
Bcero 72
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3. YcnoBus peanuszanuy nporpaMMel 0011eo0opa3zoBaTeabHON TUCIUITITHHbI
3.1. MarepuanbHO-TEXHHUECKOE 00eCTICUCHHE
Jns  peanuzanuMy  TpOrpaMMbl  JUCHUIUIMHBI  MPEIyCMOTPEH KaOWMHET XHMHH, OCHAICHHBIH
000pyIOBaHNEM, TEXHUYECKUMH CPEACTBAMH O0YUIEHHUSI.

Ne ‘ HaumenoBanne o0opy1oBaHus | KonnyecTtso

I CHCHI/I&J’H/ISI/IpOBaHHaH MeOeIb U CUCTEMBI XpaHCHUA

OcHoBHOE 000pyIOBaHNE

CTOJN yYeHUYECKUN 13

Cryn yueHn4ecKkuit 25

Cron npenoaaBaTCid C AIUKaMU U XPaHCHUSA

Kpecno npenonasarens

[xad mist xpaneHus yaeOHBIX TOCOOMI

N[OOI WIN|E-

1
1
WutepaktuBHas naneas Lumien LMP6503ELRU 1
2
3

CreHIbl HACTEHHBIE

IT Texanueckue cpencTaa

OcHoBHOE 000py/I0BaHUE

1 CereBoil GpuibTp 1
2 MynbTuMeAuiHBINA KOMILIEKC (MyIbTUMEaHa-IpoekTop Benq, akyctuueckas 1
cucTeMa Sven ), HACTCHHBIN SKpaH
3 | Kommbrotep npenonasarens (O A5 U ciipapouno-npaoBas cuctema 1
Koncynwrant [Tmoc (cereBas daiin-cepBepHast Bepcus), antuBupycHoe 110
Kaspersky)
4 VR ouku (0uku BupTyasibHOM peanbHocTH) ¢ 110 no xumun 18
5) [kad nns xpanenust VR obopynoBanus 1

111 JIlemoHCTpanmoHHble yueOHO-HATJISIIHBIE TOCO0Us

OcHoBHOE 000py/TOBaHKE

1 [udppossie YMK Paboune nporpaMMbl JUCHUIUIMHBL, KaJeHJapHO-TEMAaTHYEeCKUH TIIaH,
(bOHJ OIIEHOYHBIX cpeAcTB no auciuiuinae, LMS Moodle

3.2. UndopmannonHoe obecrieueHne peanusaiiy NporpaMmMbl

Jnsa  peanuzauMu mporpamMMbl  OMOMMOTEUHBIM (QOHA OpraHM3allid HMMEET 3JEKTPOHHBIE
oOpa3oBaTenbHble ¥ WH(GOPMAIMOHHBIE PECYpChl, PEKOMEHJOBAHHBIC JIISI HCIOJNB30BAaHHUA B
00pa3oBaTeIbHOM IPOIIECCE, HE CTapIIE MATH JIET C MOMEHTA U3JIaHMsL.

OCHOBHBIE JIEKTPOHHbIE U3JIAaHUS:

1. Pymsutuc, I'. E. Xumus. ba3oBelii ypoBeHb : yuyeOHMK i 00pa3oBaTeNbHBIX OpraHu3alu,
peanu3yronmx o0pa3oBaTeIbHBIC MPOrPaMMBbl CpeaHEro mpodeccuoHanbHoro obpaszoBanus / I'. E.
Pymsutuc, ®@. I'. ®enpaman. — 2-e u3., crep. - Mocksa : [Ipocsemenue, 2025. - 337 c. — (Yueonuk CI10).
- ISBN 978-5-09-124954-5. - Tekcr : anextponHbiit. - URL: https://znanium.ru/catalog/product/2202350

2. Papenxwuii, A. M. Xumus : 6a30BbIil ypOBEHB : TPEHUPOBOYHBIC U TPOBEPOYHBIC PAOOTHI : yueOHOE
nocobwue, pa3pabOTaHHOE B KOMILIEKTE ¢ Y4eOHUKOM i 00pa30BaTeNbHBIX OpraHu3alluii, peamn3yomux
00pasoBaTebHbIEC TPOTPAMMBI CPEIHETO TTpodecCHoHATBHOTO 00pa3oBanust / A. M. Pagenkuii. — 2-¢
u31., crep. — Mocksa : [Ipocemenue, 2025. — 81 ¢. — (Yuebnuk CI10). — ISBN 978-5-09-124962-0.
— OBC Znanium — URL.: https://znanium.ru/catalog/product/2202356

JlononHUTEIbHBIC UCTOYHHUKU:

1. Caiit, mocBSAMIEHHBINM MTPaKTUYECKOM paboTe B maboparopun http://orgchemlab.com/

2. CaifT 0 XMMHUU: KIACCHUECKHUE YUCOHHUKH, CIIPABOYHUKH, SHIIUKIIONEIUH, TIOUCK OPTAaHUYECKUX H
HEOPraHUYECKUX peaKiluii, COCTaBlICHUE YpaBHeHUH peakuuit http://www.xumuk.ru

3. Hekommepueckuii caiiT OHJIaH-00pa30BaHMs, COACPKUT MHOTO MHTEPECHBIX 00pa3oBaTEIbHBIX

KYpCOB U BHUJCOJICKIMI MJI IIKOJBHUKOB, CTYJICHTOB M yuuTesied. ECTh HECKOJIBKO KYypCOB MO XHWMHH.
http://gotourl.ru/7180
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4. KoHTpOJIb ¥ OIIEHKA pe3yIbTaTOB OCBOSHHUS 00111€00pa30BaTEIIbHOM TUCITATIITUHBI

KoHTpomb 1 o11eHKa pe3ysIbTaTOB OCBOCHHS 00111e00pa30BaTeNbHOM TUCIUIUIMHBI PACKPBIBAIOTCS

Yyepe3 AUCHUILUTMHAPHBIC Pe3yJIbTaThl, HalpaBJIeHHbIE Ha (OpMUPOBaHUE OOLINX U MPO(HECCHOHATBHBIX

KOMIIETEHITUH 110 pasaciiaM 1 TEMaM COJACpIKaHUA yqe6H0ro Marcpurala.

Oo6masi/mpodeccuoHaIbHAS KOMIIETEHIUA

Tema

Tun oneHoYHbIX
MepOoNpPUATHI

OK 01. Beibupats cioco0sl pemieHus 3aaad
poheCCHOHATIBHOM 1E€ATEIbHOCTH
IIPUMEHMUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

Tema 1.1-1.7
Tema 2.1, 2.2
Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1

OK 02. Ucnonb30BaTh COBPEMEHHbBIE CPE/ICTBA

Tema 1.2, 1.4, 1.6,

IIOMCKA, aHAJIN3a U UHTEPIPETALNHI 1.7
nHbopManuy, 1 THPOPMALMOHHBIE TEXHOJIOTHH Tema 2.1,2.2
JUTSL BBITIOJTHEHHUS 3a/1a4 PO eCCHOHAIBHON Tema 4.1, 4.2
JIESITCIILHOCTH Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 04. Tema 1.7
D¢ dexTuBHO B3aUMOICHCTBOBATh U PabOTATh B Tema 2.1,2.2
KOJUICKTHBE U KOMAaH 1€ Tema 4.1, 4.2
Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7
OKpYKalollel cpesibl, PeCypcocOepesKeHuIo, Tema 5.1
MIPUMEHSITh 3HaHHsI 00 U3MEHEHUH KIIMMaTa, Tema 8.1
MIPUHIIMITBI OEPEKITUBOTO MPOU3BO/ICTBA,
3¢ PEeKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX
CUTYaIHIX
IIK 2.1 ITpoBOAUTH CTaTUCTHUECKUE Tema 1.2
HaOJTI0JICHHUS B LIETISAX BBISICHEHUS CIIPOca Ha Tema 1.5
CTPAaXOBBIE IIPOLYKTHI Tema 1.6
Tema 1.7
Tema 2.1
Tema 4.1
Tema 3.3
Tema 7.1
Tema 8.1

TecTtupoBanue

YcTHbI onpoc

Pemenne pacu€rHbIx 3a1a4
Habmronenue 3a xogom
BBITIOJIHCHUS TIPAKTUKO-
OPHUEHTUPOBAHHBIX
3a1aHUI

[IpenacraBnenue
pe3ynbTaToOB
MPaKTUYECKUX U
71a00paTOPHBIX paboT
[IpoBeaeHne XMMUYECKOTO
AKCIEPUMEHTA
Brimosnnenue
KOHTPOJIBHBIX

pabot 1o

pazzenam JUCLUIUIMHBI
OneHka caMOCTOSATENBHO
BBITIOJIHCHHBIX 3aJJaHUMN
3amura penieHus Kec-
3aja4 (c yuetoM Oyayuieit
npodeccnoHaNbHOMI
JIeSITEIbHOCTH )
Brimonnenue 3aganui
IIPOMEKYTOUYHON
aTTecTaluu
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