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Pabouas nporpamma IUCHUIUIMHBI «XUMHUS» pa3padoTaHa Ha OCHOBE:

OenepanbHoro 3akoHa ot 29.12.2012 Neo 273-®3 «OO6 o6OpazoBanuu B Poccuiickoit
denepanuny;

@enepaibHOTO  TOCYIApPCTBEHHOIO  00pa30BaTENbHOTO  CTaHAApTa CpPEeIHEro  OOILIero
obpazoBanus (yrBepkaéH [Ipukazom MuHHCTEpcTBa 0Opa3oBanus U Hayku Poccuiickoit deneparun
ot 17 mas 2012 r. Ne 4130);

®denepanbHOrO  TOCyAapCcTBEHHOro  oOpazoBarenbHoro crangapra (PI'OC) cpemnero
npodeccrnoHabHOTO 00pa3oBanust 1o coenuanbHocTH 25.02.08 «Okcmryaranus OECHHIOTHBIX
aBHAIMOHHBIX cUcTeM» (YTBEpXKICH MpruKa3oM MuHHCTepCTBa MpocBerieHust Poccuiickoit deneparmu
o1 09.01.2023 1. Ne 2, pen. ot 03.07.2024);

[IpumepHoit paboueld mporpamMMbl cpeaHero oomero oobpa3oBaHus «XuMus» (0a30BbIH
YPOBEHD)

[IpumepHoit mporpammbl  Bocniutanus ([IpuHsita pemieHuem OYMO CIIO 25.00.00
AdpoHaBuranus M OKCIUIyaTalus aBUAllMOHHOM M PAaKETHO-KOCMHMYECKOM TexHukHu IIporokon ot

29.08.2023 Ne 16-6-5104).
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CocraBuTeE/Ib: v IMoueuyeBa C.C.
PabGouast mporpamMma paccMOTpeHa M YTBEpiKA€Ha Ha 3aceJaHuu Kadeapsl T'yMaHHUTapHBIX H
€CTeCTBEHHO-HAayUHBIX HucHUIUInH (mpotokos NelO ot 26.06.2026 r.)

3aBenyrommii kageapou [’ /jﬁﬁ,{jﬂu’/ g Bacuaenko O.B.

Pabouass mporpamma paccMOTpeHa M YTBEpXkJ€Ha Ha 3acelaHMM IpeIMEeTHON (LMKIOBOM)
koMuccuu (mporokos NelO ot 26.06.2026 1.)

R
IIpencenarenn npeaMeTHON (HMKI0BOM) KOMHCCHH Jngt 3apasummuna H.B.

Bpmno gexana ¢pakyabrera CIIO I'opianos C.A.




3. IMMACIHOPT PABOYEM ITPOTPAMMBI JUCHUITJIMHBI
C0OO0.01.07 «Xumus»

3.1.O0sacTh NPUMEHEHUS NPOTPAMMBI
Pab6ouas mnporpamma guctumimabl COO.01.07 «Xumus» SBISETCA YacThIO IPOrPAMMBI
noaroroBku crneunanucroB cpeanero 3eHa (IIIICC3) B coorBerctBuu ¢ P®I'OC CIIO 1no
cnenuaibHocTy 25.02.08 Dkcruryaranus 0eCIIMIOTHBIX aBUAIIMOHHBIX CUCTEM.

1.2. Mecto aucunmimnbl B crpykrype OII CITIO
Hucnummuaa COO.01.07 «Xumusi» siBiseTcss 00s3aTeIbHON NMUCIMIUIMHON TPEIMETHOU
obmactn «EctectBenHo-Hayunsie npenmers» PI'OC cpemnero oOmero obpa3oBanuss U 0a30BOi
JUCHUIUTMHON o0meoOpaszoBarenbHoit moarotoBku CIIO u peanusyercs B I u Bo Il cemectpax mpu
CPOKE TOJIydeHHsI CpeTHero nmpodeccuoHanbHOro oOpazoBanus 3 roga 10 mecsies.

1.3. ey 1 3a0a4M JMCUUILIHHBI, IVIAHUPYEMbIe Pe3yJbTAThl 0CBOCHUA IMCUMILINHbI:

CopepxaHue nporpammsl 00111€00pa30BaTEIbHON JUCHMIUIMHBL «XUMUS» HANpaBlIeHO Ha
JOCTH)KEHHE CIEAYIOMINX HeJIeH:

- popMUpOBaHUE CUCTEMBI XUMUYECKHIX 3HAHUN KaK BOKHEHIIICH COCTABJISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpA, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIC MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI
TEOPUH XUMHH, OCBOEHHUE SI3bIKa HAYKH, YCBOCHHUE W MOHUMAHWE CYIIHOCTH JOCTYMHBIX 000OIICHUI
MHPOBO33PEHUECKOr0 XapaKkTepa, 03HaKOMJIEHUE C UICTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

- (opMuUpOBaHHE W Pa3BUTHE NPEICTABICHUNA O HAyYHBIX METOJAX TMO3HAHUS BEIICCTB U
XUMHUYECKHUX PEaKuil, HEOOXOIUMBIX Ui MPUOOPETeHUs YMEHUN OPUEHTUPOBATHCSA B MUPE BEIIECTB U
XMMHYECKHUX ABJICHUN, UMEIOIIMX MECTO B MPUPOAE, B IPAKTUUECKOWU U MIOBCEAHEBHOM KU3HU;

- Pa3BUTHE YMEHHH U CIIOCOOOB JESITENbHOCTH, CBSI3aHHBIX C HAOMIOJECHHEM U OOBSICHEHHEM
XUMHAYECKOT0 3KCIIEPHUMEHTA, COOTIOICHIEM ITPAaBUI O€30MacHOT0 0OPAIICHHUS C BEIIECTBAMHU.

3agaun AUCHUNIMHBI:

1) cdopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH TMPOTEKAHUS XHUMHUYECKHUX TMPOIECCOB U
SIBJIECHUM B OKPYXAIOILIEH Cpelie, a TAKKE UX CBA3b C LIEJOCTHOW HAyYHOW KAPTHUHOW MUpa U IPYTUMU
€CTECTBEHHBIMH HayKaMH;

2) pa3BUTh YMEHHsI COCTaBISATH (OPMYIbl HEOPTraHMYECKHMX W OPraHMYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX pEaKINii, OOBSCHATh UX CMBICI, HHTEPIPETUPOBATh PE3YIBLTATHl XUMUUYECKUX
JKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM TMPOBEIACHUS MPOCTEUIINX XHUMHUYECKUX HDKCIMEPUMEHTATBHBIX
UCCIEIOBaHUI ¢ COOMI0IeHUEM MpaBuUil 0e30MacHOro OOpalleHHs] ¢ BEIEeCTBAaMH H Ja0OpaTOpHBIM
o0opyI0BaHUEM;

4) pa3BUTh YMEHHs HAXOJWUTh, aHAIM3UPOBATh U HCIOJB30BaTh WH(MOPMAIIUI0O XUMHYECKOTO
XapakTepa M3 Pa3IUYHbIX HHPOPMAIIMOHHBIX UCTOYHHKOB, BKJIIOYAs Y4eOHYIO JUTEPATypy, Hay4dHbBIE
MyOJMKAITUU U HTHTEPHET-PECYPCHI;

5) copmMupoBaTh yMEHHUs MPOTHO3UPOBATH MOCIEACTBUS CBOCH AEATEIBHOCTH M XUMHYECKHX
MPUPOJHBIX, OBITOBBIX M TIPOU3BOJCTBEHHBIX IMPOIIECCOB, YUYUTHIBas BO3MOJKHBIE JKOJOTHYECKHE H
COLlMAJIbHBIE BO3JECHCTBUS;

6) chopMHupOBaTh TOHUMAHNE 3HAYUMOCTH JTIOCTHKECHUN XUMHUECKOW HAYKU M TEXHOJOTHH IS
pPa3BUTHS COIMATBLHOM U TMPOU3BOJCTBEHHOU chep ¢ yMEHHEM MPHUBOIUTH MPUMEPHI UX MPUMEHEHHUS B
pa3auuHbIX cdepax KUIHU.



I[InanupyemMble pe3yibTaThl 0OCBOEHHMS TUCHUIINHBI:

IInanupyemble pe3yJibTATBI OCBOCHHUSI M CIUIITTHHBI

Oo0mmue

JAuCHHMILIMHAPHBIE

OK-07. Coodeiicmeosams coxpanenuio oKpyycarouieli cpeovl, pecypcocoepericeHulo, RPUMeHAmb 3HaHus 00
U3MEHEeHUU KIUMAama, NPUHYUNDL OePeHcIU8020 NPOU3800Ccmea, Ihhekmueno deiicmeosams 8
UpPe3GLIUAHBIX CUMYAUUAX

JIMYHOCTHBIE Pe3yJIbTATHI:
- cOPMHPOBAHHOCTh 3KOJOTHYECKOH KYIBTYpPHI,
IIOHUMAaHUE BIUSHHUS COIMAIbHO-2KOHOMHYIECKUX
MPOLECCOB  HA  COCTOSHHE  MPUPOJAHOU |
COITMAIBHONM  Cpedpl, OCO3HaHWE TIJI00ATEHOTO
XapakTepa dKOJOTHIECKUX MPoOIIeM;
- IUJIAHUPOBAaHHE W OCYUIECTBICHHE JCHUCTBUHN B
OKpYXKalollle cpele Ha OCHOBE 3HAHUA LEJei
YCTOMUYMBOI'O Pa3BUTHS YEIOBEUECTBA;
aKTUBHOE HEMPUATHE JEUCTBUM, MPUHOCIIINX BpPE.
OKpYKarolllel cpenie;
- yYMEHHEe TIPOTHO3WPOBATh HEOIArONpPUATHBIC
SKOJIOTMYECKUE TMOCIEICTBUA MNPEANTPUHUMAEMBIX
JIEHCTBHN, IPENOTBPAILATD UX;

- pacmupeHue OIIBITA IEATEbHOCTH
9KOJIOTMYECKON HAMPAaBICHHOCTH;
- OBJIAJICHUE HaBBIKAMU y4eOHO-

HCCIIEIOBATENIbCKOM, IPOEKTHOM W COLMaJIbHON
JEATEIBbHOCTH

MeranpeaMeTHble pe3yJbTaThl:
-  YMCHUC HCIIOJb30BaHHA pPa3JIMYHBIX BHUAOB
MO3HABATEILHON  JESTEIbHOCTA U OCHOBHBIX

HHTEIUIEKTYaTbHBIX oreparuit (IoCTaHOBKH
3aaud, (HOPMYIMPOBAHHS THITOTE3, aHaIW3a |
CHHTE3a, CpaBHEHUS, 0000111eHMS],
CHCTEMATH3aIlUH;

- TOTOBHOCTH K BBISIBJICHHU O IIPUYINHHO-
CIEICTBEHHBIX  CBsi3ed,  IIOMCKA  aHAJOroB,

GopMyNHpOBaHHS  BBIBOJIOB)  JUISl  DCIICHUS
[IOCTaBJIEHHOM 3a0a4H;

- TNpPUMEHEHHE OCHOBHBIX METOJOB IIO3HAHUS
(HaOnrofeHWs, HAYYHOTO OKCIEPUMEHTA)  JUIS
U3yYCHHS  PA3IUYHBIX  CTOPOH  XHMHUYECKHX
OOBEKTOB M MPOIIECCOB, C KOTOPHIMH BO3HHKACT
HE00XOIUMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOU cdepe;

- HCIIOJIb30BaHUE PA3JIMYHBIX HMCTOYHUKOB JIS

IMOJIy4CHUA I/IH(i)OpMaIII/II/I (o) XHUMHUYCCKUX
nponeccax, yMCHHUE OLUCHUTL €€ JOCTOBCPHOCTL IJIA
JOCTHXKCHUA XOopomux PE3YyJIbTAaTOB B

npodeccuoHanbHOU chepe.

- chopMHUPOBAHHOCTh MPEACTABICHUI: O XUMHYECKOM
COCTaBJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa,
PO XWMHHM B TIO3HAHWH SIBICHWH TMPHPOIBI, B
(hOpMUPOBAHUU MBIIUICHUS U KYJIBTYPHI JINYHOCTH, €€
(YyHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM s
pelIeHnsT TPAaKTHYECKMX 3aJa4 H  IKOJOTHYECKH
000CHOBAaHHOTO OTHOUIICHHUS K CBOEMY 3J0POBBIO H
MIPUPOJHON Cpelie;

- BJIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHHUM, KOTOpas
BKJIFOYAET: OCHOBOIOJIATAIOINE MOHATHA (XMMUYECKHI
DIIEMEHT, aTOM, JICKTPOHHAst 000I0YKa aroma, s-, p-, d-
JJNIEKTPOHHBIE OpOWTaNM aToMOB, HWOH, MOJEKyJa,

BAJIEHTHOCTb,  3JEKTPOOTPULATEIBHOCTh,  CTCIICHb
OKHCJIEHUS, XUMHYECKasl CBS3b, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIN o0BeMm, YIJIEPOIHBIN CKEJIeT,
(GyHKUMOHANBHAS  TpyNna,  pagukal,  H30Mepus,
HU30MEPHI, TOMOJIOTHYECKU I pan, TOMOJIOTH,

YIJICBOJOPOMBI,  KUCJIOPOA- W a30TCOoJepIKalliue
COEVHEHN, OMOJOTrHYECKH aKTMBHBIE  BEIIECTBA
(yrmeBombl, OKUpBI, O€NKHW), MOHOMEp, TOJHMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCMHEHMS,  KPUCTAJUIMYECKass  pelIeTKa,  THIIBI
XUMHYECKUAX peaxiuit (oKHCITUTENBHO-

BOCCTAaHOBUTENBHBIE, 3K30- U  3HIOTEPMHYECKHE,
peakiMd HMOHHOTO OOMEHa), PAacTBOp, 3JIEKTPOIUTEHI,
HEBJIEKTPOJIUTHL,  AIEKTPOJUTHYECKAs  JMCCOLMAINS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUECKOM
peaxiuy, XUMHYECKOe paBHOBECHE), TEOPUU M 3aKOHBI
(Teopust  XMMHYECKOI'O  CTPOEHHMS  OpPraHUYeCcKuX
Bewiects A.M. byTiiepoBa, Teopust 3JIE€KTPOIUTUIECKOMN
JTUCCOITHAIIHH, MEePUOANYECKUN 3aKOH J.N.
Menpaeneesa, 3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,  CHUMBOJIMYECKMH  S3bIK  XUMMH,
(akTonornyeckue CBEJICHUS O CBOWCTBAaX, COCTaBe,
MOJTY4eHUHN W 0€30MIaCHOM HCIOJIb30BAHUM BaXKHEUIINX
HEOPraHMYEeCKUX U OPraHWYeCKUX BEIIECTB B OBITY H
MPAKTHYECKOH eATeTFHOCTH YEI0BEKa;

- cpOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHEIC
NPU3HAKK ¥ B3aMMOCBSA3b W3YYCHHBIX IOHSTHH,
NPUMEHSTh COOTBETCTBYIOLIME MOHITHS MPH OMUCAHUH
CTPOEHHS U CBOICTB HEOPTaHWYECKUX U OPTaHUYECKHUX
BEIIECTB M WX TPEBPAIICHU;, BBISIBISATH B3aHMOCBS3b
XMMUYECKUX 3HAHUH C MOHATHAMH U MPEJCTaBICHUAMHI
JIPYTHX €CTeCTBEHHOHAYYHBIX MPEIMETOB;

- c(hopMHpOBaHHOCTH YMEHUH WCIIOJIb30BaTh
HaMEHOBaHUSI XUMHUYECKUX COEIMHEHNI
MEXIyHApOJHOTO COI03a TEOPETUUECKON U MPUKIIATHON
XMMHU ¥ TPUBHAJIbHBIE Ha3BaHMS BAaKHEHIIUX BEIIECTB
(oTHNEH, aueTwWieH, rUUepuH, (eHon, GopMaibaeru,
YKCYCHasi KUCIIOTa, TJUIMH, YrapHBIH Ta3, YIIeKUCIbII
ra3, aMMMaK, raiieHas H3BECTb, HErallleHas W3BECTb,
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NUTHbEBAs COAAa W JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHUYeCKUX M OPraHW4eCKUX BELIECTB, YPABHEHUS
XUMHUYECKHX  PEakUuil, OOBACHATH HX  CMBICH;
MOATBEPXKIATh XapaKTepPHbIE XHMHYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIMMHM SKCHEPUMEHTAMH H
3aMHACSIMU YPAaBHEHHN XUMUYECKUX PEAKIIHL;

- cpOpMHPOBAaHHOCTH  YMEHHMH  YCTaHABIWBATh
NPUHAIIEKHOCTh  W3YyYCHHBIX  HEOPTraHUYECKUX |
OpPraHUYECKUX BEIIECTB K OIPEAEIECHHBIM KjaccaMm H
TpyniaM COEIWHEHUH, XapaKTepU30BaTh MX COCTaB U
Ba)KHEHININE CBOMCTBA; OMPENENISATh BUABI XUMHUYECKUX
cBsi3ell  (KOBaJeHTHas, HWOHHAs, MeETaJUIM4ecKas,
BOIOpPOJHAST), THUNbl  KPUCTAUIMYECKUX  PELIETOK
BEIIECTB; KJIACCH(YUIIMPOBATH XUMHIECCKHUE PEaKIHH;

- BJIaJIcHHE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHHS
BEIIECTB M XUMHYCCKHUX SBIICHUH (HAOIOICHUE,
U3MepeHne, IKCIIEPUMEHT, MOICTTUPOBaHUE);

- c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PAaCUYETHI IO
XUMHAYECKUM (OpMyJIaM M YpPaBHEHUSM XUMHUYECKHX
peaknuuii ¢ UCIOJIb30BaHUEM (DHU3UYECKUX BEIHUYMH,
XapakTepU3yIOMIUX  BEHIECTBA C  KOJMYECTBEHHOM
CTOPOHEI: MacChl, 00beMa (HOpMaTbHEIE YCIIOBUS) Ta30B,
KOJINYECTBA  BEIIECTBA; HCIIOJIb30BaTh CHUCTEMHBIC
XUMUYCCKUC 3HaHUA 4 T[IPUHATHA peIHCHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CHUTyallUAX, CBA3AHHBIX C
BEIIECTBAMHU U UX IPUMEHEHUEM;

- c(OpMHPOBAaHHOCTh yMEHUH  IUIAHUPOBATh U
BBITMIOJHATh XUMHUYECKHH 3KCIEpUMEHT (TpeBpalleHUs
OpPraHMYECKUX BELIECTB IPU HArpEBaHMHU, MOIy4YCHHUE
STWIEHA W MW3YYEHHE €ro CBOMWCTB, KaueCTBEHHbIE
peaKiuy Ha ajbJeruiibl, Kpaxmal, YKCYCHYIO KHCIOTY;
JeHaTypauusi O€JIKOB NpU HAarpeBaHUM, ILIBETHBIE
peaxknuu OeJIKOB; MPOBOIUTH PEaKMd HOHHOTO 0OMeHa,
OTIpeJIeNIATh CPely BOJHBIX PAacTBOPOB, KauyeCTBEHHEIC
peaknuu Ha cyibdar-, KapOoHAT- U XJIOPHU/I-AHUOHBI, Ha
KaTHOH aMMOHMS; pellaTh SKCIEPUMEHTAIbHBIC 3aauu
no TemaM «Metamis» U «Hemeranibsy) B COOTBETCTBUH
C MPaBUJIAMH TEXHUKH 0E30MaCHOCTH TPU 00paIIeHUH C
BEIIECTBAMH U  J1a0OpaTOPHBIM  OOOPYIOBaHUEM;
NPEACTABIATh PE3yIbTaThl XMMUYECKOTrO0 3KCIEPUMEHTa
B (opMe 3amUCH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 (GOpMYJIMPOBAaTh BBIBOJBI HAa OCHOBE 3THX
PE3yIbTATOB;

- c¢(hOpMHUPOBAHHOCTh YMEHUA aHaAJIU3UPOBATH
XMMHUYECKYI0 WH(QOPMAIHIO, TOJyY4aeMyl0 W3 Pa3HBIX
WUCTOYHUKOB (CpEACTB MaccoBOoil HH(pOpMauuu, CeTbh
WnTtepHet u apyrue);

- chopMHPOBAHHOCTH YMEHHI COOJIIOaTh IMpaBUIIA
HKOJIOTHYECKH 1IEJIeCO00pa3HOTO TOBEACHUS B OBITY H
TPYAOBOH NEATETBHOCTH B LEISAX COXPAHEHHS CBOETrO
3I0pOBbSl M OKpY)KalIlled IPUPOJHOM  Cpelbl;
YUUTBEIBATH OITaCHOCTH BO3II€I>'ICTBI/I$[ Ha KHBbIC
OpraHu3MBbl ONPEAETICHHBIX BEIIECTB, MOHHMAs CMBICT
IOKa3aTelIs PEAEIbHOM T0NyCTUMON KOHUEHTPALINH;




1.4. O61mast TPyA0eMKOCTb JUCIIHNJIMHBI.
VYueOHast Harpy3ka (Bcero) 72 dyaca, B TOM YHCIIE:
- 00s13aTenbHas ayauTOpHas yaeOHast Harpy3ka oOyJatromerocst — 72 Jaca.



2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

2.1. O0beM TUCHUIJIMHBI M1 BUAbI y4eOHOH padoThl

Bun yueOHbIX 3aHATHIA

O0nEéM yacoB

cemecmp Hroro

1 2
YueOHas Harpy3ka (Bcero) 32 40 72
Oobs3aTesibHAsE AyIUTOPHAS HArpy3kKa (Bcero), B TOM 32 40 72
yucie:
- JICKIIUH 16 20 36
- IPAKTUYECKUE 3aHATHUSA 16 20 36
PyKoBOACTBO NPAKTHKOM - - -
CamocrosiTesibHasi padoTa - - -
KoncyabTanuu - - -
dopMa NPOMEKYTOUYHON ATTECTALMM 10 AUCHUILIMHE! - -
-nu¢depeHIUPOBAHHBIH 3a4eT +




2.2. TemaTu4eCKHMH IJIAH U COACPKAHUE TUCHUTIIUHBI

HaumeHnoBaHue pa3aesioB U TeM Conep:xanue yueOHOro MaTepuaJa, JadopaTopHble U NPAKTHYECKHE Oo0bem dopMupyemsblie
3aHSATHS, CAMOCTOSITE/ILHAsI padoTa 00y4yaroIuxcst 4acoB KOMIIeTEeHIINH
1 cemecTp
OBLIAS U HEOPTAHUYECKASA XUMUSA
Pa3znen 1. TeopeTuyeckne 0CHOBBLI XMMUH
Tema 1.1. Coneprxanue yuedOHOr0 MaTepHaJa. 2 OK-07
OcCHOBHBIE XMMHYECKHE MOHATHA M 3aKOHbI, | XUMHUYECKUH 3JIeMeHT. AToM. SIapo artoma, M30TOMBI. DJIEKTPOHHAS 000JI0YKa.
CTPOEHHE ATOMOB XHMHYECKHX 3JIEMEHTOB  |JHEPreTHYeCKUe YPOBHH, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, 0- AIEMEHTBHI.
OcoOeHHOCTH pacIpeeNIeH!s] AIEKTPOHOB MO0 OPOHUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOAOB. DIEKTpOHHAs KoH(puryparms atoMoB. OCHOBHBIC
XUMHNUYCCKHE 3aKOHBI
IMpakTHYecKoe 3aHsITHE. 2
OTHOCUTENBHBIE ATOMHASI U MOJIEKYJIsipHas Maccel. MonsipHas macca. KonuuecTBo
BemecTBa. MaccoBasi J1oJs BemlecTBa. 3akoH ABorajpo. MolspHbIil 00beM Ta30B.
OTHOcuTeNnbHas UIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHUSIM XUMHUECKHUX peaKInit
C HCIIOJIb30BAaHHMEM MAacCOBOM JOJH BelIecTBa, oObeMa (HOpMalIbHbIE YCIOBHSA)
ra3oB, KOJMYECTBA BEIIECTBA
Tema 1.2. IIpakTHYecKoe 3aHSITHE. 2 OK-07

IMepuonuyveckuii 3axkoH u Ilepuoaudeckas
cucTeMa XuMu4eckux djiementos /1. U.
MenpeiieeBa, HX CBSI3b ¢ COBPeMEHHOI Teopueil
CTPOEHUS] AaTOMOB

[lepnonnueckast cucrema xumudeckux dsmeMmeHtoB .M. MenneneeBa. CBs3b
[EepUOIUYECKOro 3akoHa U lleproguueckoil cUCTEMBl XUMUYECKHUX 3JIEMEHTOB C
COBPEMEHHOM TEOpHel CTPOSHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHUYIECKAX JJIEMEHTOB, 00pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB II0
rpynmnaM u nepuogam Ilepuomuyeckoil cucTeMbl. 3HAYEHUE MEPUOIUYECKOTO
3aKOHA U CUCTEMbl XUMHUUYECKUX 3rieMeHToB JI.M. MeHeneeBa B pa3BUTHH HAYKH.

YCTaHOBJICHHE CBSI3W MEXKAY CTPOCHHEM aTOMOB XHMHUYECKHX DJJIEMEHTOB M
[MepUOTUIECKUM U3MEHEHHEM CBOWCTB XMMHUYECKHUX DJIEMEHTOB M UX COCTUHEHUI
B COOTBETCTBUU C moioxeHueM llepuoauyeckoil cuctemsl. Perienue mpakTuko-
OPHUCHTHPOBAHHBIX TCOPETHYCCKUX 3aTaHUM HA XapaKTEPH3aIldI0 XUMHUYCCKUX|
DIEMEHTOB  «MeTammnuyeckne / HEMETAUIMYECKHE CBOMCTBA XHUMHYECKHX
SJIEMEHTOB B COOTBETCTBUHM C HMX DJJCKTPOHHBIM CTPOCHHEM M TIOJIOKCHHUEM B

[EepUOIUYECKON CUCTEME XUMUYEeCKUX 3neMeHToB J[.1. MenaeneeBay




Tema 1.3.
CTtpoeHue BemecTBa
U MPHpoJa XUMH4YecKoil cBsa3u. MHoroodpasue

Coaepixanue yuedOHOro MaTepuaJa.
CrtpoeHme BemecTBa. XUMUYECKasl CBsA3h. BHIIBI XUMHYECKOM CBSI3M (KOBAJICHTHAS
HETOJISIPHAs W TOJIApHAs, WOHHAS, MeTaJuInueckas). MexaHu3mbl 00pa3oBaHUs
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BCIICCTB KOBJICHTHOM XUMHYECKOH CBSI3M (OOMEHHBIH UM JOHOPHO-aKLENTOPHBIN).
Bomoponnast  cBsizb.  BasmeHTHOCTB.  DnexTtpoorpuuaTensHOCTh.  CTeneHb
oKucyeHus. IoHbI: KaTHOHBI U aHUOHBI
OK-07
IIpakTHYecKkoe 3aHATHE.
JlemoHCTparust Mozeneil KpUCTAIUTMYECKUX PENIeTOK: MOHHOW (XJIOPHUI HATpHS),
aToMHOW (Tpadur © amMas), MONEKYJISIpHOW (YIJICKUCHBIA Ta3, WOf),
METaJUINYeCKO (HATpWil, MarHWi, Menp). PelieHne mpakTHYeCKUX 3allaHUl Ha
COCTaBIICHHE JIEKTPOHHO-Tpaguueckux GopMyn 31eMeHTOB 1—4 mepronos
Tema 1.4. Coneprxanue yue0HOro MaTepHaJa. OK-07

Knaccupukauus, 1 HOMeHKJIaTypa
HEOPraHNYeCKUX BellecTB

Knaccudukanus HeopraHMYecKWX BellecTB. HoMEHKIaTypa HEOpraHUYeCKUX
BEIIECTB (OKCHbI, TUAPOKCHUIBI, KUCIOTHI, COJH). BemecTBa MoieKyIsipHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUSI. ArperarHele COCTOSTHUS BEIIECTBA.
Kpucrannnueckne 1 aMopgHbIe BelecTBa. 3aKOH IOCTOSHCTBA COCTaBa BEIECTBA.
Tunsl  KpUCTANIMYECKUX  pelIeToK  (aTOMHas, MOJIEKYJIsIpHasi, HOHHad,
MeTaJUIn4ecKas). 3aBUCHMMOCTb CBOWCTBA BEILECTB OT THIA KPUCTAJUIMYECKON
pELIETKH

IIpakTHYecKoe 3aHATHE.

Pemienne mpakTHYeCKWX 3aJaHUd 1O KJIacCU(HKALWK, HOMEHKJIAaType ¢
XUMUYECKUM (pOpMYyJIaM HEOPTaHWYECKUX BELIECTB Pa3IMYHBIX KJIACCOB (yrapHbIHA
ra3, yriaeKuCHblil ra3, aMMHaK, ramieHas U3BeCcTb, HETalleHasi U3BeCTb, MUTHEBas
colla W JpYrux): Ha3BaHusA BemecTB Mo MexayHapogHod (MIOITAK) wmm
TPUBUAIBHOW HOMEHKJIATYype M COCTaBIeHHE (OPMYJbl XMMHUYECKHUX BEIIECTB,
oTpeiesieHre MPHHAMISKHOCTH K Kiaccy. [lowck mHpoOpManuu mo Ha3BaHHSM,
WACHTH(QHUKATOPAM, CTPYKTYPHBIM (pOopMyJiaM. AHAIN3 XUMUYECKOW HHPOPMAIUH,
MOJTy4aeMOl M3 pa3HBIX HCTOYHUKOB (CPEACTB MaccoBOil WHGpOpPMAaLUH, CETh

WuTepHeT U pyrue)




Tema 1.5.
Tunbl XMMHYECKUX peaKkuuid

Coaeprxanue yuedOHOro MaTepuaJa.

Xumundeckast peakiusi. Knaccudukanus XUMAYECKHX pEeaklui B HEOPraHUYECKON
W OpraHUYeCKON XWMHUHU. 3aKOHBI COXPAHCHHUS MAacCChl BEUIECTBA, COXPAHCHUS U
MpeBpamieHuss JHEPrud TpU  XUMHYECKUX  peakiusax.  OKUCITUTEIbHO-
BOCCTAHOBUTEIBHBIC PEaKInU (YPAaBHEHUS OKHCIICHUS-BOCCTAHOBJICHUS, CTEIICHB
OKUCJICHUS, OKUCIIUTENIb ¥ BOCCTAHOBHTE]b, OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIC
pEakIuu B TPHUPOJC, MPOU3BOJCTBEHHBIX IMPOIECCAX W KHU3IHEACATEIHHOCTH
OpTaHU3MOB)
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Tema 1.6.
CkopocTh XUMHYECKHX peakiuii. XuMuyeckoe
paBHOBecHe

Copep:xanue yueOHOro MmaTepuaJa.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pas3in4yHbIX (AaKTOpOB: MPHUPOIBI
pearupyonmx BelecTB, KOHICHTPALNH PEarnpyIoIInuX BEIIECTB, TEMIIEPAaTypbl U
[UIOINAAN PEAKLIUOHHOMN MMOBEPXHOCTH. TemioBbie 3 PEeKThl XUMUYECKUX PEaKIHi:
PK30- H OSHAOTepMHUYecKHe peakiuu. OOparumble peakuud. XHMHYECKOe
PaBHOBECHUC. q)aKTOpr, BIIMAKOINHUE Ha COCTOAHHUEC XHMMHUYCCKOI'O pPaBHOBECUSA
(KOHLEHTpaLUsl PeareHTOB WM NPOLYKTOB PEAaKLUH, AABICHHE, TEMIIEpaTypa).
[Ipunuun Jle llarense

IIpakTHYeckoe 3aHATHE.

Perrenue npakTHKO-OpUEHTUPOBAHHBIX 3aJ]aHUI Ha aHANN3 (aKTOPOB, BIUSFOIINX
Ha HW3MEHEHHE CKOPOCTH XWUMHYECKOH pEaKIHH. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM peakIMy OT MPHUCYTCTBHS KaTalu3aTopa Ha NpHUMEpE pa3loKeHHs
[IEPOKCHIA BOJOpPOJAa C IMOMOIIBIO TUOKCHIA MapraHna M Karanasbl. Pemienne
[IPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha NpuMeHeHue npuHuuna Jle-Illarense
[UIsI HaXOX/ICHUsI HAIpaBICHHUs CMEUICHHWsS PaBHOBECUS XMMHYECKOW peakiuu H
aHann3 (aKkTOpOB, BIMSIONINX HA CMEIIEHHEe XUMHUYECKOTO PABHOBECHS
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Tema 1.7.
PacTBOpBI, TEOPHUsl YJIEKTPOJIUTHYECKOMH
JUCCOIUAIIMY ¥ MOHHBLIH 00MeH

Conep:xanue yueOHOro MmaTepuasa.

PactBopel. Buibl pacTBOpPOB MO COJIEPKAHMIO PACTBOPEHHOI'O BELIECTBA.
PactBopumMocTs. IloHsTHE O nucCHepcHBIX cucTeMax. VICTUHHBIE W KOJUJIOWAHBIE
pacTBOpel. MaccoBast monsi BemiecTBa B pacTBope. IloHATHE O BOZOPOAHOM
mokazatene (pH) pactBopa. OnekTponurmueckas awcconmanus. CHIBHBIC W
ci1abbIe AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI. Peakiiny HoHHOro 0OMeHa

I[pakTHYeCcKoe 3aHATHE.

[IpurotoBieHre pacTBOPOB 3aaHHON MacCOBOM J0Jiell paCTBOPEHHOTO BEIIECTBa,
MPOBE/ICHUE Peaklluii MIOHHOTO 0OMEHa, OTIPE/ICIICHUE Cpelibl pACTBOPOB BEIICCTB
C TIOMONIBIO YHHMBEPCAIBHOTO HHAMKATOpa (KHCIas, HeWTpalbHas, INEIOYHAst).
3amaHuss HA ~ COCTaBJICHHME HWOHHBIX  peakiuil. PemieHwe  mpakTHKO-
OpPUEHTHPOBAHHBIX PACUCTHHIX 3aJIaHUIl HAa PacCTBOPHI, HCIIOJIB3YEMbIC B OBITOBOM

148 HpOPISBOZ[CTBCHHOfI JACATCIBPHOCTH YCJIOBCKA
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Pa3znen 2. Heopranuyeckast XuMust

Tema 2.1.
DU3UKO-XUMHYECKHE CBOIICTBA HEOPraHUIECKUX
BelecTB

Conep:xaHnue yueOHOr0 MaTepuaJa.

Metamnbl. Ilonoxkenne wmeramwioB B llepuonnueckoil cucreMe XUMHUYECKHX
aemMeHTOB. OCOOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX O0O0JOYEK aTOMOB METAJLIOB.
Oo6mme dbu3ugeckue CBOICTBA METaJIOB. CrutaBbl METaJUIOB.
ONEeKTPOXUMUYECKHM psIl HaNpsHKEHUH MeTauloB. XHUMHYECKHE CBOWCTBA
BOKHEHININX METAJUIOB (HATPUH, Kauui, KaJblUd, MarHud, ajqlOMHHHNA, [HHK,
XpOM, JKee30, Melb) U UX coennHeHui. O0mue crocoObl MOMYYeHUS METaJIIOB.
[IprMmeneHne MeTauioB B OBITY M TEXHUKE

Hemeramnpl. [lonoxxenne HemerauioB B llepuoamdeckoil cuCTeME XUMUYECKHUX|
hnemenToB /.M. MeHneneeBa m OCOOCHHOCTH CTpOCHHS aTOMOB. (DHU3MYECKHe
CBOWCTBa HEMETAIUIOB. AJIOTPOITHS HEMETAUIOB (Ha MPHUMEPE KUCIOPOJa, CEePHI,
dochopa u yrimepoma). XUMHUECKHE CBOMCTBA M MNMPUMCHCHUE BaKHCHIIMX
HEMETAJIOB (TaJIOreHOB, Cephl, a3oTa, Qocdopa, yriepojga W KPEeMHHUS) U HX
coequHeHW  (OKCHAOB,  KHCIOPOJCOIEpPXAIIUX  KUCJIOT,  BOJOPOIHBIX
coenuHeHnit). [IpuMeHeHne BAXKHEHIITUX HEMETAIJIOB U UX COSTUHEHUIN
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIICCTB (OKCHIIOB,
TUIPOKCHIIOB, KHUCIOT, cojed W ap.). ['eHeTmdeckas CBs3b HEOPraHHMUYECKUX
BEILIECTB, MPUHAAJICKAIINX K Pa3IU4YHbIM KllaccaM. 3aKOHOMEPHOCTU B U3MEHEHUH
CBOHCTB TPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHCHUN, BBHICIIMX OKCHIOB H
CUAPOKCHUIIOB

IIpakTHYecKkoe 3aHATHE.

CocTraBiieHue ypaBHEHUI XUMAYECKUX PEAKIUN C YIaCTHEM NPOCTBIX U CIOKHBIX
HEOPraHWYECKHUX BEIIECTB: METAUIOB W HEMETAUIOB; OKCUAOB METAJLIOB,
HEMETAJIOB ¥ aM(OTEPHBIX IJIEMEHTOB; HEOPraHWYEeCKUX KUCIIOT, OCHOBAaHHH M
aM(OTEepHBIX THIPOKCHIOB; HEOPraHMYECKHX COJICH, XapaKTepU3YyIOUIHX HX
CBOICTBA.

Pacu€rel Macchl BemecTBa WM O0BEMa Ta30B IO HM3BECTHOMY KOJHYECTBY
BeIeCcTBa, Macce MM O00bEMY OJHOIO M3 YYacTBYIOIIMX B PEaKUH BEIIECTB,
pacu€Tbl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MIPOAYKTOB PEaKLMH, €CIIU OJHO
13 BEUIECTB MMEET NPUMECH. PenieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUI Ha
CBOMCTBa, COCTaB, TOJy4YeHHEe U Oe30MacHOe WCIOIb30BAHNE BaKHEHUIINX
HEOPraHMYECKHX BELIECTB B OBITY U MPO(ECCHOHATIBHOM AESITEIbHOCTH YelIOBEKa
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Tema 2.2.
HUnenTudgukanmus HeOPraHUIecKUX BelecTB

IIpakTHYeckoe 3aHATHE.

Perienue skcnepyUMEHTANbHBIX 3aJad [0 XMMHYECKUM CBOMCTBAM METAJUIOB U
HEMETAJIOB, II0 PACHO3HABAaHUIO M IIOJNYYEHUIO COEAMHEHUH METalloB H
HEMETAJIOB (B3aUMOACUCTBHE THIPOKCHIA ATIOMHHUS C PAacTBOPAMU KUCIOT H

H.ICJ'IO‘-ICﬁ,). I/II[CHTI/I(l)I/IKaI_II/IH HCOPraHMYCCKUX BCHICCTB C HCIIOJB30BAHUCM HX
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(PM3UKO-XMMUYECKMX  CBOWMCTB,  XapaKTEpHBIX  Ka4yeCTBEHHBIX  PEaKIIHH.
KaduecTBeHHBIE peakiuu Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOHBI
METaJUIOB U KATUOH aMMOHHUS

Bcero 1 cemectp

32

2 cemecTp

OPI'AHUYECKAS XUMMUA

Pasneu 3. TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMHUHU

Tema 3.1.
Kaaccudukamusi, cTpoeHHe 1 HOMEHKJIATypa
OpraHU4YecKUX BellecTB

Conep:xanue yueOHOro MaTepuasa.

IIpenmeT opraHmdyeckod XUMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAYCHHUE B
[IOJIy4YEeHUH HOBBIX BEILIECTB M MaTepuUajioB. TeopHs CTPOCHUS OPraHUYECKUX|
coequHennii A.M. bytnepoBa, e€ ocHOBHBIE monokeHus. CTpyKTypHBIE (popMyIIb
OpraHM4yeckux BemecTB. I'omomorusi, wu3zoMmepus. XHUMHUYECKass CBS3b B
OpPraHUYECKUX COEAUHEHUSX: KPATHBIE CBS3U, G- U T-CBA3H.

[IpencraBnenne o Kilaccu(UKAMKA OpPTaHWYECKUX BemecTB. HoMeHKIaTypal
OpTraHUYECKUX COCAMHEHWM (CHCTeMaTH4ecKas) M TpPUBHAJIBHBIC Ha3BaHUA
BAKHENIINX NPEJICTABUTENEHN KIIACCOB OPTaHUYECKUX BEILIECTB

IIpakTH4Yeckoe 3aHATHE.

OszHakomiieHHe C¢ oOpa3laMu OpPraHWYECKHMX BEIIeCTB M MaTepualaMH Ha UX
OCHOBE, MOJEIUPOBAaHME MOJIEKYJ OpPraHMYECKUX BEIIeCTB, HAOIMIOACHHE U
OTMCaHNE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTAHINYECKIX BEIICCTB
[py HarpeBaHWW (TUIaBJIeHHE, 00yriMBaHue U TopeHue). CocTaBIeHUE TOJTHBIX U
COKpAIICHHBIX CTPYKTYPHBIX (OPMYJI OpPraHMYeCKHX BEIIECTB OTIEIBHBIX
KJIaCCOB, HCHOJb3ysl KX Ha3BaHUS MO CUCTEMATUYECKOM U TPUBHUAIBHOU
HOMEHKJIaType (STHIICH, alleTHICH, MIULIEPUH, (eHON, (hOopMaIbICTH, YKCYCHas
KHCIIOTa, TIWIMH). PacueThl mpocteiimieil (GpopMyibl OpraHU4ecKOd MOJEKYJIbI,
MCXOIS U3 3JIEMEHTHOTO cocTaBa (B %)
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Pa3znen 4. YriaeBoaopoasbl

Tema 4.1.
YrieBoaopoabl M X MPUPOAHBbIE HCTOYHHKH

Conep:xanue yaeOHOro MaTepuaJia

[IpenenpHBIE YTIEBOAOPOHI (QIKaHBI): COCTAB U CTPOEHUE, TOMOJIOTHIECKUN PS.
MeTaH U 3TaH: COCTaB, CTPOCHHE, PU3NIECKHE U XUMUYECKHE CBOWCTBA (peaKkun
3aMeIICHUs U TOPEHHS), TOJyYeHUE U IPUMEHEHHE.

HenpenesbHble yriieBogOPOIb! (QJIKEHBI, aJIKaAUEHbI, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH Psifl. DTUJIEH U NPOIWIEH: COCTaB,
CTpoeHHe, (U3MUECKHe M XHMHYECKHE CBOMCTBa (peakiMu THUIAPUPOBAHUS,
rajJoreHUPOBaHMA, TUAPATALUH, OKHCICHUS W MOJMMEPHU3alWHU) MOJYYCHHUE HU
[IPUMEHEHUE.

OK-07




Ankanuenel: Oyrammen-1,3 w wmetmnOyraamen-1,3, XWUMHYECKOE CTPOCHHUE,
CBOMCTBa (peaKIus MOJUMEPH3AIN), TPUMEHEHHE (I CHHTE3a MPUPOTHOTO H
CHUHTETHYECKOTO KaydyKa U pe3uHbl).

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH Psill. ALETHJICH:
COCTaB, XMMHUYECKOE CTpoeHUe, (QU3NYECKHUEe M XMMHYECKUE CBOMCTBA (peakiuu
TUIPUPOBAHMS, TAJIOTCHUPOBAHMS, TUApATallM TOpPEHHs), TMONy4YeHHE U
MpuMeHEeHNne (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH IS CBApPKH U PE3KU
METAJIIIOB)

ApoMaTH4ecKne yriieBomoponabl (apeHsr). beH3om u Tomyonm: cocraB, CTpOEHHE,
¢du3nUecKkue U XMMUYEeCKHe CBOMCTBA (PEeaKI[MK raloTeHUPOBAHHS U HUTPOBAHMS),
MOJyYeHUE U MpUMEHEeHHE. TOKCUYHOCTh apeHOB (BIUsIHAE OCH30J1a Ha OpPTraHu3M
JyenoBeka). ['eHeTHUecKkas CBSI3b MEXKIY YIICBOAOPOJAMH, MPHHAICKAIIUMH K
pa3UYHBIM KJlaccaM.

[IpupoaHbIe UICTOYHHUKH YTIIeBOIOpOAOB. [IpupoaHbIii ra3 u monyTHEIE HEPTIHBIC
ra3el. HedTs u €€ mpoucxoxaenue. CrocoOsl nepepaboTki HepTH: MeperoHka,
KpEeKHHT (TepPMHYECKHUH, KaTtamuThdeckuil), muponms. [IpoaykTel mepepaboTku
He(bTI/I, X MIPUMCHCHUC B IPOMBIINIJICHHOCTH

1 B ObITy. KaMEeHHBIN yroyib U IPOAYKTHI €ro epepaboTKH

Tema 4.2.
Du3NKO-XMMHUYECKUE CBOHCTBA YIJIeBOAOPOAOB

IIpakTHYeckoe 3aHATHE.

TpuBnanbHas 1 MeXIyHapoaHasi HOMEHKIIATYPa, XMMHYECKHE CBOMCTBA, CIIOCOOBI
[OJydeHUsl yriesopoponos. llomyueHue »TuieHa M U3ydEHUE €r0 CBOMCTB.
MonenupoBaHie MOJEKYJI M XHUMHYECKHUX TPEBpallleHuil yTriIeBoJOpoJoB (Ha
[pUMepe 3TaHa, STUICHA, alleTWICHA U JIP.) U T'aJIOr€HOIIPOU3BOTHBIX

Pazpnen 5. Kucioponocoaep:kamue opraHudeckue coeIHHEHU

Tema 5.1.
CnupTtbl. ®eHoa

Conep:xanue yueOHOro MaTepuaJia

[IpenebHbIEe OJHOATOMHBIC CITUPTHI (METAHOJ U ATAHOJ): CTPOCHHE, (PU3NICCKUE
W XUMHUYECKHEe  CBOiicTBa  (peakuMu C  aKTUBHBIMH  MeETaJUIaMH,
raJIor€HOBOJIOPOJIaMH, TOpPEHHE), NpUMEHEHHe. BOJOpOAHBIE CBSI3U MEXIY
MOJIEKYyJIaMHi CIUpTOB. Du3nonoruueckoe [AeHCTBHE MeETaHOJa M 3TaHOoJa Hal
OpTraHH3M YEIIOBEKa.

MHOT0aTOMHBIE CIIUPTHI (ITHUIICHTIIUKONb U TIUIEPUH): CTpOSHHE, GU3NIECKUE U
XUMUYECKAE CBOMCTBA  (B3aMMOACHCTBHE CO  IICIOYHBIMH  METAJUIAMH,
KauC€CTBCHHAasd p€aKusd Ha MHOI'OATOMHBIC CHI/IpTBI). duznonoruyeckoe HeﬁCTBHC
Ha OpraHu3M 4enoBeka. [[prMeHeHne TauiepruHa U STUIICHT KOS,

Oenon. CtpoeHHe MOJICKYIBI, (M3MYECKHE W XUMHYECKHE CBOWCTBa (eHora.
TokcuunocTs eHona, ero GuU3MONOrHUECKOE JIECHCTBUE HA OpPraHH3M 4YeJOBEKa.
[Ipumenenue peHona
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Tema 5.2.
AJbaeruanl.
KapOoHoBbIe KHCJIOTBI.
Cioxnble 3pupbI

Coaeprxanue yued0HOro MaTepuaJia

ANbIOeTHIBl M KEeTOHBI ((hOpMalbIeTrw, aleTalbAeTH, aIleToH): CTPOCHHE,
¢u3nUecKkue ¥ XUMHYECKHE CBOWCTBA (PEaKIUU OKHCICHHUS M BOCCTaHOBJICHHS,
KayeCTBEHHBIC PEaKLIUH), IOJyYeHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpefieNlbHbIe KapOOHOBBIE KHCIOTHI (MypaBbMHAas W YKCyCHas
KHCJIOTBI): CTpOCHHE, (U3MYECKHe W XMMHYECKHe CBoiicTBa (00IIMe CBOICTBA
KHCJIOT, peakuusi 3TepuUKalmu), MojdydeHue u npuMmeneHue. CteapuHoBas U
OJIEMHOBAS KHMCIIOTHI KaK MPEICTABUTENH BBHICIINX KapOOHOBBIX KHCIOT. MBLIa Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxubie 3Qupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOJIN3 CIIOKHBIX
p¢upos. XKupel. 'maponus sxkupos. Ilpumenenue xupoB. buomormueckas poib
YKUPOB
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Tema 5.3. Coneprxanue yuedOHOro MaTepHuasia OK-07
YriaeBoabl YTIIeBOBI: COCTaB, KIAaCCH(UKAIMS YIJIEBOAOB (MOHO-, JU- W TOJUCAXapPHUJIbI).

['moko3a — mpocTediuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJEKYIIBI,

¢u3nUecKkue U XMMUYECKUE CBOMCTBA TJIIOKO3bI (B3aUMOACHCTBUE C THAPOKCHIOM

menun (II), oxumcienme ammmagyHBIM —pacTBOpoM okcuma cepebpa (D),

BOCCTAHOBJIEHHE, OpOKE€HHE TIIOKO3bI), HAXOXKAECHHUE B TPUPOJAE, NMPUMEHEHHE

[JIIOKO3bl, OHMOJIOTHYECKasi POJib B IKU3HEIESATEIbHOCTH OpraHu3Ma 4YeslOBEKa.

dotocunTe3. PpyKTO3a KaK U30MEP TTTFOKO3BI.

Caxapo3a — mpeAcTaBUTENb AWCAXAapUAOB, THAPOIU3 Caxapo3bl, HAXOXKIECHHE B

MIPUPOJIE U IPUMEHEHHE.

[lonrcaxapuapl: KpaxMal U LEUI0I03a Kak NPUPOJHble nonumepsl. CTpoeHue

KpaxMalla W UeJUTIONO3bl, (U3UYECKHe W XUMHYECKHE CBOHCTBa Kpaxmaia

(Traponus, Ka4yecTBEHHAs! peaKIys C HOAO0M)
Tema 5.4. IIpakTH4eckoe 3aHATHE. OK-07

Pu3nko-xuMH4YeCKHe CBOMCTBA
KHCJI0POJ0COAEPKAMMX OPraHNYeCKUX
coeMHEHMI

TpuBnanbHas u MexXIyHapoaHAs HOMEHKIIATYPa, XMMHUUECKHE CBOMCTBA, CIIOCOOBI
[OJTy4EeHUSI CIIUPTOB U (PEHOJIOB, KApOOHOBBIX KHCJIOT U 3()UPOB, aNbIETHUAOB U
KeToHOB. COCTaBIIEHHE CXEM peaKIuii (B TOM YHCIIE IO MPeI0KESHHBIM IIeTTI0YKaM
[IpeBpaIeHHH), XapaKTEepU3yIOLINX XUMHYECKUE CBONCTBa
KHCIIOPOJIOCOAEPIKALIUX OPIraHUYECKUX COSTUHEHUH

[IpoBenenne, HaOMIOJEHNE W OMNFCAHWE JEMOHCTPAIIOHHBIX OITBITOB: TOpPEHHE
CIUPTOB, KaYECTBEHHbBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHUCICHHE 3TaHOIA
okcugoM Menu (II)), MHOTOaTOMHBIX CHHMPTOB (B3aMMOJEHCTBHE TIHUIEPUHA C
runpokcunom Menu (II)), anpaerngoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHIIA
cepeopa(l) m rumpokcumom memum (II), B3ammMmomelicTBHe Kpaxmama ¢ HOJIOM),
M3y4EeHHE CBOWCTB PAcTBOPA YKCYCHOW KHCIIOTHI




Pa3znen 6. AzoTcoaep:kamue opraHudeckue coeTuHeHus

Tema 6.1.
AMMWHBI.
AMHHOKHCJIOTBI.
beaku

Copaeprxanue yued0HOro MaTepuaJia

AMUWHBI; METUJIAMHH — IPOCTCHUIITNI TPEJCTABUTENIh AMUHOB: COCTaB, XUMHUYECKOE
CTpoeHue, PU3NUECKUE U XUMHICCKHE CBONCTBA, HAXOXKICHHE B PUPOJIC.
AMHWHOKHUCIIOTBI Kak aM(pOTepHble OpraHmdyeckue coequHeHus. duzmdyeckue U
XUMHUYCCKAE CBOWCTBA aMHUHOKHUCJIOT (Ha MpUMepe IIMIMHA). buonoruyeckoe
3HAYCHHE aMUHOKHUCIIOT. [lenTupl.

benku kak mnpupoAHBIE TONMMEpHL. [lepBU4HAs, BTOPHYHAs ¥ TPETHYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOHCTBAa OCNKOB: THAPOJM3, JEHATypalus,
KaueCTBCHHBIC PEaKIIUU Ha OCIIKU

[IpakTHyeckoe 3ansiTHe.

dusnyueckre U XMMHYECKHE CBOMCTBA aMUHOB (PEAKLMH ¢ KHCIOTAMH U TOPEHHS)
W aMUHOKHCIIOT (Ha mpuMepe ThunuHa). HaOmiogenne w  omucaHue
JACMOHCTPAIIMOHHBIX OIBITOB: ACHATYypalusd 6GHKOB IIpyu Harp€BaHnWu, LBCTHBLIC
peakiuu OSIKOB

OK-07

Paspnen 7. BeicokOMOJIEKY /IsIpHBIE COEIMHEHUS

Tema 7.1.
IlnacTmaccel.
Kayuyku. Boiokna

IIpakTHYeckoe 3aHATHE.

OCHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
[IOJINMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AINY, CPEIHSS MOJISKYJIIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYISAPHBIX COCIUHEHUH —
[TOJIMMEPU3AINA U TIOJTHUKOHEHCAIINS.

OsnakoMiieHue ¢ oOpa3amMu IPUPOJTHBIX M UCKYCCTBEHHBIX BOJIOKOH, IjlacTMacc,
KaydyKOB: IUIaCTMAcchl (IOJMITHJICH, IOJUIPONMIEH, IOJUBUHUIXJIOPU,
[OJIMCTUPOJI); HATypaJbHBIA M CHHTETHYECKHE Kayuyyku (OyTaaneHOBBIH,
XJIOPOIPEHOBBI M HM3O0NPEHOBBIN); BOJIOKHA (HAaTypaslbHbIE (XJIOMOK, IIEPCTh,
IETK), NICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUECKHUE (KAallPOH U
TaBcaH)

OK-07

Pasnea 8. [Ipodeccnona/IbHO-OPHEHTHPOBAHHOE COlePKAHNE

Tema 8.1.
XuMuYecKue TeXHOJIO0ruu npodeccuioHAIbLHOM
AesITeIbHOCTH

Conep:xanue yaeOHOro MaTepuaJia

Xumus B pasutun BIUJIA, wncnonmp3oBaHMe XHUMHYECKHX TEXHOJIOTHH IS
CO3/IaHMsl MAaTEepUaJOB W CHCTEM, KOTOPBIE YIYYIIAOT XapaKTEPUCTUKU U
npumenenne BIIJIA, nns coBepIIeHCTBOBaHMS H3MEPUTENBHBIX TEXHOJOTMH H
[peLICHUS IPAKTUYECKUX 3a/1a4u.

Vcrnionb30BaHNE XUMUYECKUX METOMOB Ul CO3JIaHUs U3MEPUTEIbHBIX IPUOOPOB 1
MaTepuaioB. Co3aHue KOMIIO3ULMOHHBIX MaTepHajioB B pazpadotke BITJIA.

IIpakTHYeckoe 3aHATHE.
WcnonszoBanne BIIJIA 118 MOHMTOpPHMHTa OKpY’KaroIleld Cpenabl, BBIABICHHA

3arpsi3HEHW  aTMocdepbl, MOYBbI, BOJOEMOB BPEOHBIMHA  BEIIECTBAMH.

OK-07




Hcnonb3oBanue BITJIA 11 MOHUTOpPUHTA MOJIEH B CEJIbCKOM XO35MCTBE.

Bcero 2 cemectp

40

Bcero yacos

72




3. YCJIOBUS PEAJIN3AIIUUA PABOYEN ITPOI'PAMMBbBI JUCIUITIIMHBI
Peanu3arust mporpaMMbl JUCHHUILTHHBI TpeOyeT HATHUXs y4eOHOro KaOMHETa XUMUH.
O6opynoBanue yueOHOro kabuHeTa (HarjsgHble mocoous): Tabnuna MenpaeneeBa, 1udpoBbie

00pa30BaTeNIbHbIE PECYPCHI.
TexHuueckue cpecTBa 00yd4eHUs: KOMITBIOTEP MYJIbTHMEIHA-IIPOSKTOP C IKPAHOM.

3.1. YuedHO — MeTOAMYECKOE o0ecIeueHne

Ceenenus 00 3JIEKTPOHHBIX MMOJHOTEKCTOBBIX PECypcax, IOCTYIl K KOTOPBIM 00eCTIeYrBaeTCsl Ha
OCHOBAHUU IPSIMBIX JOTOBOPOB

[lepeueHb TOKYMEHTOB, MOATBEPXKIAIONINX HAJTUYHE/TIPABO HCIIOIB30BAHUS ITU(PPOBBIX (3ICKTPOHHBIX)
oubmmorek, ObC

1 Kontpakt Ne 310/1Y ot 11.11.2024 (3BC «JIamp») |11.11.2024 —10.11.2025

2 KonTpakt Ne 306/1Y ot 28.11.2025 (OBC «Jlampy) |02.12.2025 - 01.12.2026
KonTtpakt Ne 114/1Y ot 28.05.2024 (DITY. 10-11

3 ki1 3a-Bo «IIpoceemenney. Onextponnsiit pecype |31.10.2024 — 30.10.2025
CIIO «PROFo0Opa3zoBanue»)

4 Kontpaxt Ne 327/11V ot 25.11.2024 (3bC 25 11.2024 — 24.11.2025
«IPRbooks»)
KonTtpakt Ne 11771/24PROF/300/1Y ot 28.10.2024

> (Onexrponnsiii pecypc CIIO «PROFob6pa3zoBanue») 01.12.2024 - 30.11.2025
JInuensnoHHbli kKoHTpakT Ne 6//1Y ot 07.02.2025 B

6 (9BC HE cLibrary). 01.01.2025 — 31.12.2025
Jlunensnonnsiii koHTpakT Ne 47/1Y ot 16.03.2026 B

7 (3BC HOB eLibrary). 01.01.2026 — 31.12.2026
Kontpaxt Ne 28/1Y ot 17.03.2025 (3BC

8 «ZNANIUM.COM>) 17.03.2025 — 16.03.2026

2025-
Kontpaxt Ne 77/1Y ot 13.04.2026 (3BC
2026 9 «ZNANIUM.COM>) 13.04.2026 — 12.04.2027

10 Kontpakt Ne 152/]1T ot 30.06.2025 Ha ) 01.07.2025 — 31.12.2025
MPHOOpETEHNE MEPHOAMUECKUX U3TaHUH

11 Kontpaxt Ne 358/AT ot 29.12.2025 Ha i} 01.01.2026 — 30.06.2026
MPUOOPETEHHUE MEPHOAMYCCKUX U3TaHHUM
Jlunensuonubii KoHTpakT Ne 225//1Y ot 05.08.2025 3

12 (3BC [Opaiir — CTIO) 05.08.2025 — 04.08.2026
Jlunensnonnsnii koaTpakt Ne U1101-001807/224/ 1Y B

13 ot 05.08.2025 (DY Db «Akanemus») 01.09.2025 - 31.08.2026
CyOmnuiieH3MOHHbBIH KOHTpakT Ne 243/]1Y ot

14 [18.09.2025 (BDY m3natensctBa «[Ipoceemienney; | 26.09.2025 — 25.09.2026
3BC «PykoHT»)

15 Horosop Ne101/H2B/2097 ot 28.03.2017 28.03.2017 — 28.03.2022
(HarmmonanbHas snexTponHas 6udimoteka (HOB)) (pomnonrarus o 28.03.2027)
AKT BBOJIa B 9KCIUTyaTaIMi0 DJICKTPOHHON

16 | GuGnmorexn BTAY Ne 33 or 19.01.2016 becepouro

17



https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-310-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/12/%25D0%259A%25D1%2580%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-306-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.11.2025.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-114-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-114-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-114-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-327-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-327-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-11771-24PROF-300-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-11771-24PROF-300-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-6-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-07.02.2025-%25D0%259D%25D0%25AD%25D0%2591-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-6-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-07.02.2025-%25D0%259D%25D0%25AD%25D0%2591-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-47-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-16.03.3036-%25D0%259D%25D0%25AD%25D0%2591.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-47-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-16.03.3036-%25D0%259D%25D0%25AD%25D0%2591.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-28-%25D0%25BE%25D1%2582-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-28-%25D0%25BE%25D1%2582-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-77-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-13.04.2026-%25D0%25AD%25D0%2591%25D0%25A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-77-%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-13.04.2026-%25D0%25AD%25D0%2591%25D0%25A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-152-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-30.06.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-2-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2025-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-152-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-30.06.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-2-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2025-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-358-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-29.12.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-1-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2026-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-358-%25D0%2594%25D0%25A2-%25D0%25BE%25D1%2582-29.12.2025-%25D0%25BF%25D0%25B5%25D1%2580%25D0%25B8%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25BA%25D0%25B0-1-%25D0%25BF%25D0%25BE%25D0%25BB%25D1%2583%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B8%25D0%25B5-2026-%25D0%25B3%25D0%25BE%25D0%25B4%25D0%25B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-225_%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%25D0%259A%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-225_%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-%25D0%2598%25D0%25A601-001807-224-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%25D0%259B%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-%25D0%2598%25D0%25A601-001807-224-%25D0%2594%25D0%25A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%25D0%25A1%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-243%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%25D0%25A1%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-243%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%25D0%25A1%25D1%2583%25D0%25B1%25D0%25BB%25D0%25B8%25D1%2586%25D0%25B5%25D0%25BD%25D0%25B7%25D0%25B8%25D0%25BE%25D0%25BD%25D0%25BD%25D1%258B%25D0%25B9-%25D0%25BA%25D0%25BE%25D0%25BD%25D1%2582%25D1%2580%25D0%25B0%25D0%25BA%25D1%2582-%25E2%2584%2596-243%25D0%2594%25D0%25A3-%25D0%25BE%25D1%2582-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%259D%25D0%25AD%25D0%2591.-%25D0%2594%25D0%25BE%25D0%25B3%25D0%25BE%25D0%25B2%25D0%25BE%25D1%2580-%25E2%2584%2596-101-%25D0%259D%25D0%25AD%25D0%2591-2097-%25D0%25BE%25D1%2582-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%259D%25D0%25AD%25D0%2591.-%25D0%2594%25D0%25BE%25D0%25B3%25D0%25BE%25D0%25B2%25D0%25BE%25D1%2580-%25E2%2584%2596-101-%25D0%259D%25D0%25AD%25D0%2591-2097-%25D0%25BE%25D1%2582-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%2590%25D0%25BA%25D1%2582-%25D0%25B2%25D0%25B2%25D0%25BE%25D0%25B4%25D0%25B0-%25D0%25B2-%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25BB%25D1%2583%25D0%25B0%25D1%2582%25D0%25B0%25D1%2586%25D0%25B8%25D1%258E-%25D0%25AD%25D0%2591-%25D0%2592%25D0%2593%25D0%2590%25D0%25A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%25D0%2590%25D0%25BA%25D1%2582-%25D0%25B2%25D0%25B2%25D0%25BE%25D0%25B4%25D0%25B0-%25D0%25B2-%25D1%258D%25D0%25BA%25D1%2581%25D0%25BF%25D0%25BB%25D1%2583%25D0%25B0%25D1%2582%25D0%25B0%25D1%2586%25D0%25B8%25D1%258E-%25D0%25AD%25D0%2591-%25D0%2592%25D0%2593%25D0%2590%25D0%25A3.-merged-pdf.io-3.pdf

O0GecnedeHHOCTh YIEOHOM TUTEPATYPO MPU peasn3aIuy padbodeit mporpaMmbl

3.1.1. OCHOBHBIE UCTOYHHKHU:

1. Pymutuc, I'. E. Xumwus: 06a30Bblii YpOBEHb [IJIEKTPOHHBIN pecypc]: y4eOHHK st
o0pa3oBaTeNbHbIX  OpraHu3alluii, peaJu3yllMX 00pa3oBaTelbHbBIE MPOrPaMMbl  CPEIHETO
npodeccuonanbaoro oopazoanus / I'.E. Pymsutuc, ®@.I". ®enpaman. - Xumusi: 0a30BbIi yPOBEHb. -
OnektpoH. gaH. (1 daitn). - Mocksa: Ilpocsemenne, 2024. - 336 c. — Tekct anexkrponHsiid. - ISBN
978-5-09-111351-8. - Ilepeiitu K NPOCMOTPY M3IaHWS.

3.1.2. JlonioHUTENbHbIE HICTOYHUKH:

1. MapteinoBa, T.B. Xumus: y4eOHMK M TPAKTUKYM I CpeaHETro MpodhecCHOHATBHOTO
obpazoBanus / T.B. MaprteiHoBa, 1.B. Apramonosa, E.b. ['ogyHoB; mox oOmieii pemakiueii T.B.
MapTbiHOBOH. - 2-¢ u31., uctp. u jgom. - MockBa: M3garensctBo Opaiit, 2023. - 368 c. — [DU]-
Pexxum nocryna: <URL:https://urait.ru/bcode/511690>.

2. Mocksa, B.B. Oprannueckas xumusi: 0a30Bble NMPUHIHUIBL: ydeOHOe mocodue mius CITO /
MockBa B. B. - MockBa: WzparensctBo IOpaiit, 2023. — 143 c. -[DU]- Pexum
nocrymna: <URL:https://urait.ru/bcode/515525>.

3. MakcanoBa, JI.A. BBICOKOMOJIEKYJIpDHBIE COEAWHEHHS W MaTepUalbl Ui MHUIIEBOH
IPOMBINUIEHHOCTH: yueOHoe mocobue s CIIO / MakcanoBa JILA., Aropoa O.XK. - Mockaa:
WznarensctBo FOpaiit, 2023. — 220 c. - [OU]- Pexum goctyna: <URL:https://urait.ru/bcode/517743>.

4. AnapueB, A.M. O6mas u Heopranuuyeckas xumus. JlabopaTopHbIil MpakTUKyM: yueOHOE
nocooue musi CIIO / AmapueB A.U., KazakoBa A.A., lllepaumbina JI.B. -MockBa: M3naTenbcTBo
[Opaiir, 2023. - 159 c. - [DU]- Pexxum nocryna: <URL:https://urait.ru/bcode/514569>.

3.1.3. MeTtoanueckue u3TaHus

1. Xumus [DneKTpoHHBIM pecypc|: METOIWYECKHE YKa3aHUs MO U3YyYEHUIO NUCIMIUIMHBI JIJIs
oOydaromuxcsi MO CHEIHAIBHOCTSM CcpenHero mpodeccruoHanbHoro obpasoBanus 21.02.20
«[Ipuxnagnas reopesusi», 25.02.08 «JkcmnyaTanus O6ecMIOTHBIX aBUAIMOHHBIX cuctem», 35.02.05
«Arponomusi», 38.02.01 «DxoHoMHKa U OyxranTepckuii yueT (mmo otpacisim)y» / [coct. I.A. Masrai].
- Boponex: BopoHexxckuii rocynapcTBeHHBIN arpapHblii yHuBepcutet, 2025. - Pexxum goctyna: s
aBTOPHM30BaHHBIX MoONb30BaTenell. - TekcroBbiit ¢aitn. - Adobe Acrobat Reader 4.0. -
<URL:http://catalog.vsau.ru/elib/metod/m10875.pdf>.

3.1.4. [lepnoanueckue U3aHUA:

1. BectHuk BOpOHEXCKOro rocyapCTBEHHOIO arpapHOro YHUBEPCHUTETA: TEOPETHUECKUN U
Hay4yHO-TIpaKTH4eCKUi xypHan / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Xypnan ananutuueckoil xumuu / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1946-

3. Kypnan ¢pusnueckoit xumuu / Poccuiickas akagemust Hayk - MockBa: Hayka, 1934-

4. XumHsi U TEXHOJOIHs MHILEBBIX NPOAYKTOB [DIeKTpoHHBIH pecypc]: PedeparuBHblii
xypaain / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.1.5. CaiiTel u mH(DOPMAITMOHHBIE TIOPTAITBI

1. http://hemi.wallst.ru/ - Xumusi. 00pa30BaTe/IbHBINA CAUT IS IKOJILHUKOB U CTYCHTOB.

2. https://himija-online.ru/ - Xumus on-line.

3. http://chemistry-chemists.com/ - XXypuan Xumus 1 XuMHKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadenpsr xumun BI'AY.

5. http://www.chem.msu.su/rus/elibrary/ - DnexrpoHHas OMOIMOTEKa MATEPUAIIOB MO XUMUH.
6. https://ru.wikipedia.org/ - Bukunemus - SHIMKIONEINS Ha PYCCKOM SI3BIKE.
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https://profspo.ru/books/139416
https://urait.ru/bcode/511690
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/515525
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/517743
https://urait.ru/bcode/514569
http://catalog.vsau.ru/elib/metod/m10875.pdf
http://hemi.wallst.ru/
https://himija-online.ru/
http://chemistry-chemists.com/
http://chemistry.vsau.ru/raboty-studentov/
http://www.chem.msu.su/rus/elibrary/
https://ru.wikipedia.org/

3.2. MaTepHaJIbHO-TEXHHMYECKOE U MPOrpaMMHOe odecriedeHne

CBCI[CHI/IH O IIPOrpaMMHOM obecrnieyeHU U O6H.I€FO Ha3HAa4YCHUA

Ne HasBanue Pasmemenue
110 MS Wi . IIK B toKanpHOI ceTu
MePaIMOHHBIE CUCTEMBI indows / Linux
BT'AY
5 IMakets! opucHbix npuaokeruii Office MS Windows / 1K B JOKaIbHOM CETH
OpenOffice BIr'AY
3 ITporpammer mist mpocMotpa datinos Adobe Reader / DjVu I1K B 10KaIBHOM CETH
Reader BIr'AY
4 Bpaysepsr SAuaexc bpaysep / Mozilla Firefox / Internet IIK B mokanpHO# ceTH
Explorer BTAY
5 | AutuBupycHas nporpamma Drweb ES TK B toKaiLHOi ceTn
BTAY
6 | IIporpamma-apxuBatop 7-Zip IIK B noKaMEHOH CeTH
BTAY
. . [IK B n0KanbHOM ceTH
7 | Mynbsrumenua npourpsiBatens MediaPlayer Classic BLAY
. . [IK B noKanbHOM ceTH
8 | [Imatdopma onnaiin-obyuenus eLearning server BLAY
IIK B sioKanibHOM ceTH
9 | Cucrema kommbroTepHoro tectupoBanus AST Test
BIr'Ay
[Tomerienust 1yis BeeHMst 00pa3oBaTeIBLHOTO Mpoliecca U 000pYAOBaHHE
Ne /m | HammeHOBaHME 00BEKTA, TIOJTBEPKTAFOIIETO Anpec (MecTononoxeHne) o0beKTa,
HaJIM4YKMe MaTePHAIbHO-TEXHHYECKOTO MOTBEPXKIAFOIIET0 HAMYNE MaTePUAIbHO-
obecrieueHus, ¢ epeuHeM TEXHUYECKOT0 obecredyeHus (C ykazaHueM
OCHOBHOT'O 000PY/IOBaHHSI HOMepa Takoro 00beKTa B COOTBETCTBUH C
JOKYMEHTaMH 110 TEXHHYECKOU
WHBEHTapU3aIllH)

1 Vuebuas ayawropus s nposenenus | 394087, Boponexckas oOnacts, I. Boponex,
3aHATUIl Bcex BHIOB, B ToM uwmcie | yI. Tumwmpsasesa, 21. 3ganue yueOHOro
T'PYHIIIOBBIX u WHIUBUIYyaAJIbHBIX | KOPIIyCa OTACJICHUA CpCOHCTO
KOHCYJIbTAIIUM, TEKYIIEero KOHTPOJIS | npogeccuonanbHoro  obpasosanust  (Kopryce
MIPOMEKYTOUHON  aTTeCTalluu: KOMIUIEKT CIHO, obmexurne Ne 6, ayn. 104
yueOHOM  Mebenw,  JeMOHCTPAIHOHHOE
o0opyioBaHue, yueOHO-HATIISAIHBIC TTOCOOUS

2 ITomerenue aas camocTosTeapHOM padboTer: | 394087, Boponexckas obnacts, I. Boponex,

KOMILIEKT yueOHOM Mebenu,
JIEMOHCTPAIIMOHHOE o0opy10BaHKE 5
y4eOHO-HATJIAHBIC rnmocoousi,

KOMITBIOTEPpHAsA TEXHUKA C BO3MOXHOCTBIO
IIOAKJIIFOUYCHU S K CeTHu <<I/IHTepHeT>> u
o0ecrieyeHHEM JOCTyna B 3JIEKTPOHHYIO
nH(pOpMaITHOHHO-00pa30BaTEIBHYIO CpENy,
HCIIOJIb3yEMO€E IMPOrPAMMHOE O00€eCIeUeHUEe
MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Snaekc
Bpayzep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice

yin.  TumwupszeBa, 21. 3panme ydeGHOro
KopItyca OTIENICHHS CpeaHero
npodeccuonanpHoro oobpaszosanus (Koprmyc
CIIO, obmexutue Ne 6), aya.103.
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4. ®OHJA OHEHOYHBIX CPEACTB, KOHTPOJIb U OIIEHKA PE3YJIbTATOB

OCBOEHMSA JNCHUTIJIMHBI

4.1. OneHka pe3y/JbTATOB OCBOCHM S TUCHUIIMHBI

Kon u HaumeHnoBaHue ¢popmMupyeMbIX

@DopMbI U METOIbI KOHTPOJISI H OLIEHKH

MNPUMCHATL 3HAHUMA 00 U3MEHEHHH KjimMmara, -

KOMIIeTeHIU
OK-07 ConeiicTBOBaThH coxpaHeHUIo | Dopmbl KOHMPOAs OOYUeHUA:
OKpYJXKalollell  cpelbl, PeCcypcocOepeKeHHI0, | - TOMAITHEe 3aJaHue MPOOIEMHOTO XapakTepa;

MNPaKTUYCCKUC 3aJJaHus Ha

MPUHIIUTIBI OCpPEKITUBOTO MPOU3BOJICTBA, | XUMUUYECKUX 33]a4
3¢ (peKTHBHO JEHCTBOBATH B  YPE3BBIYANHBIX | - YCTHBIN OIPOC;
CUTYaIIIX - TECTUPOBaHHE

KaXAyI0 BBIIOJHEHHYIO palorty,
KOTOPBIX BBICTABIIETCS UTOTOBAas OTMETKA.

4.2. Kputepum olleHKH pe3yJIbTATOB 00y4eHUs

4.2.1. Kputepuu oueHku 1upepeHINPOBAHHOIO 3a4eTa

OreHka, ypoBeHb

Onucanue KpUTEpUEB

«3auTeHo (OTIMYHO)»,
BBICOKUU YPOBEHb

OOyuaromuiicss TAyOOKO ¥ TPOYHO YCBOWJ BECh MPOrPaMMHBIN
MaTtepHall, UCYEPIIBIBAOIIE, MOCICI0BATEIbHO, IPAMOTHO M JIOTHYCCKH
CTPOMHO €ro u3Jaraet, He 3aTPYAHSACTCS C OTBETOM IPH BUIAOM3MEHCHUH
3ajaHus, CBOOOJHO CHpPaBISIETCS C 3aadaMd W MPAKTHYCCKUMH
3alaHUSIMU, TPAaBHJIBHO OOOCHOBBIBACT IPUHATHIC PEIICHUS, YMEET
CaMOCTOSTEIbHO 0000IATh M U3JIaraTh MaTepHall, He JIOMYyCKasl OIIHOOK.

«3auTeHo (XopoIIo)»,
IIOBBILICHHBIN YPOBEHD

OOyuaromuiicss TBEpAO 3HAET MPOTrPaMMHBIN MaTepuall, TPAMOTHO H IO
CYIIECTBY H3JaraeT ero, He JIOMYCKaeT CYIIECTBEHHBIX HETOUHOCTEH B
OTBETE Ha BONPOC, MOXKET HPABHIBHO NPUMEHATb TEOPETHUECKHUE
MOJIOKEHUSI W BJa/ieeT HEOOXOAMMBIMH YMEHHSMH M HaBBIKAMH TIPU
BBITIOJTHEHUHY TIPAKTUYECKUX 3aJaHUM.

«3auTeHo
(YIOBIETBOPUTENBHO),
HIOPOTOBBIN YPOBEHB

OOyyJaroIuicss yCBOWJI TOJIbKO OCHOBHOW MaTepuay, HO HE 3HaeT
OTHIENBHBIX  JeTaliel,  JIOMyCKaeT  HEeTOYHOCTH,  HEJIOCTAaTOYHO
MpaBWIbHBIE  (POPMYIHUPOBKHM, HApyIIaeT IOCIEIOBAaTEIbHOCTh B
H3JIOKCHUU IMPOrpaMMHOI0 MaT€puajla U HCIBITBIBACT 3aTPYAHCHUA B
BBITNIOJIHEHUHY MTPAKTUUYECKUX 3aJaHUM.

«Hesaureno
(HEey1OBIIETBOPUTEIILHO)»
HU3KUN YPOBEHb

OOyyaromuiicss HeE 3HAeT 3HAYUTEIBHOW YacTH MPOTPaAaMMHOIO
MaTepuaia, JOMyCKaeT CYIIECTBEHHbIC OIIMOKH, C  OOJBIIUMHU
3aTPyNHCHHUSIMH BBIITOTHIET MPAKTHYCCKIUE 3aaH, 3a/1a4H.

4.2.2. Kpurepuu OleHKH TeCTUPOBAHMS

Onenka, ypoBeHb

IToka3zarens OolleHKU

«OT1anaHOY,
BBICOKUU YPOBEHb

He menee 90 % 06ainoB 3a 3amaHus TECTA.

«X0opo1110»,
MIPOJIBUHYTHIA YPOBEHb

He menee 75 % 6ainioB 3a3agadus TecTa.

«Y 1OBIIETBOPUTEIEHOY,
MIOPOTOBBIH YPOBEHb

He menee 55 % OajuioB 3a1aHus TecTa.
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«HeynosneTBopuTenbHO»
HU3KUN YPOBEHb

Menee 55 % 0OaitoB 3a 3agaHKs TECTA.

4.2.3. Kpurepuu olleHKHM YCTHOI0 OIpoca

Onenka, ypoBeHb

Ornrcanne KpuTepueB

«OTIHYHOY,
BBICOKUU YPOBEHb

BeictaBusercs, ecnu oOydaromuiics MOCIEAOBATENbHO, YETKO, CBA3HO,
000cHOBaHHO W 0€30MMO0YHO W3NIaraeT y4eOHbI MaTepuai; I1aeT OTBET B
JIOTHYECKOH  TOCJIEJOBAaTeIbHOCTH C  HCIOJNb30BAaHHEM  MPHUHATOH
TEPMUHOJIOTHHY; TIOKa3bIBaeT MOHUMAaHUE CYIIHOCTH PaccMaTpUBaEMbIX
MOHATUH, SBICHUA U 3aKOHOMEPHOCTEH, TEOPHi, B3aHUMOCBS3EH; yMEeT
BBIJICJIATh TJIABHOE, CaMOCTOSTEIbHO HOATBEP)KIATh OTBET KOHKPETHBIMU
npuMmepamu, (akTamH; CaMOCTOSTEIbHO aHaNM3UpyeT W 00o0maer
TEOPETUYECKUI MaTepuall; CBOOOJHO YCTaHABIMBACT MEXKIIPEIMETHbIC (Ha
OCHOBE paHee NPHOOPETEHHBIX 3HAHWN) M BHYTPUIPEAMETHBIE CBS3H;
YBEpEHHO W 0e30MHMO0YHO MPUMEHSET TMOJIYy4YEeHHbIE 3HAHUS B PEIICHUH
HOBBIX, paHee HE BCTPEYABLIMXCS 3a/a4; paIlMOHAJIbHO HCIOIb3yeT
CIpPAaBOYHBIE MaTepHaibl, Y4YEOHHK, MOMOJHUTEIBHYIO JHUTEPATYpYy,
NPUMEHSIET YNOPSAAOYEHHYIO CHUCTEMY YCJIOBHBIX 00O3HaueHWH IpH
BEJCHUHU 3allicel, COIMPOBOXAAIONIMX OTBET; JOMYCKaeT B OTBETE
HEZI0YEThl, KOTOPbIE JIETKO HUCIIPABIISIET 0 TPeOOBaHMIO PENOAaBaTeNsl.

«Xoporoy,
MOBBILIEHHBIN YPOBEHB

BeicTaBnsiercs, eciau 00y4aroLIMiCcs MOKa3bIBAaeT 3HAHUE BCETO M3YUEHHOIO
yueOHOro Marepuana; JaeT B OCHOBHOM TNPaBWIILHBIA OTBET; Y4eOHBIH
Marepuang Hu3jaraeT B OOOCHOBAaHHOW JIOTMYECKOH IOCeI0BaTEeIbHOCTH,
MpH 3TOM JOMYyCKaeT OJHy HerpyOyio ommOKy wim He Ooiee ABYX
HE/I0YETOB B MCIOJIH30BAHUH TEPMHHOJIOTHH YU4E€OHOTO MpeaIMETa, KOTOphIe

MOXET WCIPAaBUTh  CAMOCTOSITENBHO;  aHAIM3UpyeT ©  00o0maer
TEOPETUYECKUH Marepuall; COOJMIOAAeT OCHOBHBIE IIpaBWia KYJIbTYpHI
YCTHOW  pedd; MpHUMEHSET YINOPSAOYEHHYIO CHCTEMY  YCJIOBHBIX

0003HAYCHUI TIPY BEJACHUH 3aITUCEH, COMPOBOXKIAIOIINX OTBET.

«Y IOBJIETBOPUTEIBHOY,
MIOPOTOBBIN YPOBEHb

BricTaBnsgercs, ecinu o0y4aronuiics: AeMOHCTPUPYET YCBOEHHE OCHOBHOTO
collepKaHusl y4eOHOTo MaTrepuasa, UMeeT MPOOeIbl, He MPENsSTCTBYIONINE
JaTbHEHIIIEMY YCBOSHHUIO YYeOHOr0o MaTepHalia; MPUMEHSET MOTydYeHHBIC
3HaHUAI IIpU OTBETC Ha BOIIPOC, aHAIU3EC IMPCAIOKCHHBIX CI/ITya]_[I/Iﬁ 110
o0pa3sity; J0ITycKaeT OMMOKH B WCIIOJNB30BAHUN TEPMHHOJIOTHH Y4eOHOTO
MpenMeTa; IMOKa3bIBaeT HEMOCTaTOYHYH C(HOPMHUPOBAHHOCTH OTAEIBHBIX
3HaHUH W YMEHHUH; BBIBOJBI W O00O0OIIEHUS apryMEeHTUpyeT ciabo,
JIOITyCKaeT B HUX OIMUOKH; 3aTpyTHSETCS MpH aHAIM3e U 0O00OIIEeHUH
y4eOHOro MaTepualia; J1aeT HEMOJIHbIe OTBETHI Ha BOMPOCHI MPEToaBaTens
WM BOCIIPOW3BOANT COJACPKAHUE paHee MPOYNTAHHOTO y4eOHOTO TEKCTa,
c1a00 CBA3aHHOTO C 3aJJaHHBIM BOIIPOCOM; HCIIOJIB3YET HEYMOPSIOUYEHHYIO
CHCTEMY YCIOBHBIX 0003HaYCHUI pH BEACHUNU 3anucei,
CONPOBOXKIAIOIINX OTBET.

«HeynoBieTBOpUTENHLHOY,
HU3KUN YpPOBEHb

BricTaBisiercs, ecan oOydwaromuiics: He pacKpbUl OCHOBHOE COJEpKaHHE
yueOHOro marepuaja B INpeAenax IOCTaBICHHBIX BOIPOCOB; HE yMeEET
NPUMEHATh HMMEIOIIMECS] 3HAHMS K PELICHHIO KOHKPETHBIX BOIPOCOB M
3ajad 1o oOpasily; JOMycKaeT B OTBeTe Ooyiee ABYX TPyOBIX OMIMOOK,
KOTOPBIE HE MOXET HCHPABHUTH MHaXXE€ IMpPU ITOMOIIH 06y11a}01111/1xc;1 )51
penojaBaTes.
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4.3. OneHoYHbBIE CPeACTBA JJIsl MPOBEJAEHUS] TEKYIIEero KOHTPOJISl YCIeBaeMoOCTH

TecroBble 3a1aHus
1. 3anummTe nMpaBUILHBIN OTBET
st 5TeHa He XapakTepHbl PEAKLUH .........
IIpaBWJIbHBII OTBET: 3aMEIICHUS

2. 3anuIMnTe MPaBWIbHBIA OTBET
Kakoe coenunenne o0pasyercs Ipyu OKHCICHUN 3TUIIOBOTO CriupTa?
IIpaBWJIbHBII OTBET: YKCYCHBIH aJIb/erH/I

3. 3anuuuTe IpaBUIbHBIA OTBET

B peakuuu: Cu + 4HNOj3 (konir) — Cu(NO3z); + 2NO,1 + 2H,0
BOCCTAHOBUTENb OTJIAET CKOJIBKO JIEKTPOHOB?

IIpaBuabHbIH OTBET: 28

4. 3anuuuTe NpaBUIbHBIA OTBET
[Tpu auccounanyuy HUTpaTa MarHust 00paszyroTCcs. . ...
IIpaBuibHBIN OTBET: Mgz+ u 2NO3

5. 3anuiuuTe NpaBUIbHBIA OTBET
XUMHUUYECKas CBA3b B XJIOPUAE HATPUA. . ...
IIpaBWJIbHBII OTBET: NOHHAS

6. 3anummTe MpaBUIHHBIA OTBET
Maccogas nons pochopa B guruapodocdare HaTpHs paBHa. . ...
IIpaBuabHbIi oTBeT: 26%

7. 3anuimTe NpaBUIbHBIA OTBET

Kak Ha3bIBaIOTCS AlMKIMYECKUE HENPEIEIbHBIE YTIIEBOAOPO/IbI,
coJiepXalire OJHy TPOMHYIO CBA3b MEXAY aToMaMu yriaepoaa’?
IIpaBWJIbHBIN OTBET: aJTKUHBI

8. 3anumuTe MpaBHIILHBINA OTBET
XVMHYECKUH DJIEMEHT, B aTOME KOTOPOTo 14 mpoTOHOB, Ha3bIBAETCH. . .
IIpaBuU/IBLHBIN OTBET: KPEMHMIL

9. 3anumuTe MPaBHILHBINA OTBET
®opmyne RO3 oTBeyaeT coCTaB BBICIIMX OKCUIOB AIEMEHTOB ... TPYIIIBL.
IIpaBU/IbHBIN OTBET: IECTOU

10. 3anummTe NMPaBMILHBINA OTBET
KonuuecTBo sHEpPreTHUeCKNX ypoBHEN ISl 3JIEMEHTOB COOTBETCTBYET HOMEPY ...
IIpaBuibHBII 0TBET: IIEpUOIA

11. 3anumuTe NpaBUILHBIA OTBET

Briciyro BalleHTHOCTb XMMUYECKOT'0 3JIEMEHTA MOXKHO OIPEACIIUTD
10 HOMEDY... B IICPUOJAUYECKOMN CHCTEME.

IIpaBU/IBLHBINH OTBET: IPYIIIILI

12. 3anumuTe npaBUIBLHBINA OTBET
B nepuonae metainyeckre CBOMCTBA 3JIEMEHTOB ... CJIEBA HAIMPaBO.

IIpaBU/IBLHBIH OTBET: YMEHBIIAIOTCS
22



13. 3anumuTe NpaBUIBHBINA OTBET

XUMHUYECKUH 3JIEMEHT, B aTOMHOM 5ip€ KOTOPOro 1 MpoTOH u
HET HEHTPOHOB, HA3bIBACTCA. ..

IIpaBWJIbHBII 0TBET: BOJIOPO]

14. 3anumuTe npaBUIBHBIA OTBET
B rnaBHBIX noarpynnax HEMETANIMYECKUE CBOMCTBA DJIEMEHTOB CHU3Y BBEPX...
IIpaBWJIbHBII 0OTBET: BO3PACTalOT

15. YcraHoBuTE MpaBHUIIBHOE COOTBETCTBHE MEXKAY CTPYKTYPHOW (pOpMYIJION BEIIECTBA W
€ro Ha3BaHUEM

CrpykTypHas ¢dhopmyna Hazsanne
BEILECTBA
A) HCHO 1) anieToH
b) CH;COCH; 2) METHJINPONaHab
B) (CH3),CH-CHO 3) 6yranans-1
4)popmansaerun

IIpaBuabHbIii oTBeT: A-4, b-1, B-2

16. Ycra"HoBute MMpaBUJIBHOC COOTBCTCTBUC MCKAY ABYMSA BCIICCTBAMHU H PCAKTHBOM, C
IMMOMOIIIBIO KOTOPOT'O0 MOKHO PA3JIMYKUTL 5TU BCIICCTBA

BemiectBa Peaktup
A) HNOz u KNO; 1) MeTmIopanx
B) K>SO n NaNO; 2) Zn(NO3)2
B) Ag uzZn 3) Ba(N03)2
4) HBr

I[IpaBuabHblii oTBeT: A-1, b-3, B-4

17. Pacrioyio’)kute 3J1€MEHTEI B MOpAAKEC YMCHBUICHUA UX SJICKTPOOTPULATCIIBHOCTHU
1)P

2)N

3)0

4) F

IIpaBuabHbIi oTBeT:4321

18. Pacnionoxxure MeTaljIbl B MOPSIKE YBETMUCHHS UX aKTUBHOCTH
1) Ca

2) Al

3) Na

4) Cu

IIpaBuabHbIi oTBeT:4231

19. ®opmyna okcua Kamus:
(?) HNOs

(?) CaO

() K20

(?) KOH

20. TIpu okucieHny anpaeruaa oopasyercs:
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(!) mepBUYHBINA CITUPT
(?) BTOpM4HBIN CIUPT
(?) cnoxxubIi 2hup

(?) xapOoHOBast KHCIIOTA

21. Opranuueckas XuMHs - 3TO XUMUS COEAMHEHUN:
(1) yrnepona

(?) a3ora

(?) xucnopoa

(?) xnopa

22. IlpenenbHble YrieBOAOPObl XapaKTEPU3YIOTCS HATUUHEM:
(?) kpaTHBIX U APOMATHYECKOTO THIIA CBA3EH

(!) onuHApHBIX CBsI3EH

(?) KpaTHBIX CBSI3EH

(?) apomMaTH4ECKOTO THIIA CBSI3H

23. Ha3Banue ankaHy JaeTcst 10 BeTUYNHE:

(1) camoli JTMHHOM LIETTU YTJIEPOTHBIX aTOMOB

(?) caMoOl KOPOTKOM LIETIH YTJIEPOIHBIX aTOMOB

(?) caMbIX MEJIKUX paTuKaIOB

(?) OOKOBBIX LIETICH

24. O6mas gopmyna CpHzn2 COOTBETCTBYET CHEAYIONIMM KJIaCCaM yTIIEBOOPOIOB:
(?) Anxensl

(?) AnkaHbl

(!) AnkuHbl

(?) Apennt

25. K Bu1aM XUMHUYECKOW CBSI3U B METaJJIaX OTHOCUTCS:
(?) Nonnas

(?) DnexTpuueckas

(?) KoBanentnas

(1) Meramnueckas

26. BemectBa, 00pa3yromuecs Ipu rOpeHUH OPraHUIeCKIX BEIIECTB:
() Yrnekucnelii ra3

(?) Bomopon

(?) Yrnepon

(?) Heon

27. B 3aBUCUMOCTH OT MOPSJIKA COSTUHEHHUSI aTOMOB yIJIepo/ia B IIETH
OpPraHWYECKUE COCTUHEHUS MOT'YT OBITh. ..

(?) OyHKIIMOHATBHbBIE

() Auuxnuueckue

(?) Kapboruknnaeckue

(?) HepactBopumbie

28. MakcuMalbHOE YUCIIO AIEKTPOHOB, KOTOPBIE MOTYT IOMECTUTBCS
Ha 2 AJIEKTPOHHOM YpPOBHE:
?2
OF:]
(?) 18
(?) 32
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29. B nepuoaax MeTayuIM4e€CKUE CBOMCTBA JIIEMEHTOB:
(!) ymMeHbLIAOTCS € YBEITMYEHUEM HOPSIIKOBOTO

(?) u3MeHsI0TCA Ci1y4aiiHBIM HOMEpa 00pazoM

(?) BO3pacTaroT ¢ yBEJIMYEHHUEM MOPSIKOBOTO

(?) He u3MeHsI0TCA HOMEpa

30. CBs13pb B MeTaJIaX U CIUIaBax, 00YCIOBICHHAS B3aUMO/ICHCTBHEM
OTHOCHTEJIEHO CBOOOJIHBIX 3JICKTPOHOB C KATHOHAMHU B y3J1aX
KPHUCTAJUIMYECKON PEIICTKH, Ha3bIBACTCS

(1) meTamnueckas

(?) BOOpOIHAS

(?) nonnas

(?) xoBasieHTHAas

31. Kakoii ciupT B TEXHUKE HA3BIBAIOT JeHATypaToM? [ 1e ero ucnoib3yroT?
(?) mponmIIOBBIT

(?) MeTUIIOBBII

(!) aTHITOBBIT

(?) U3ompONMIOBHIN

32. Kapbokcutepanus. 3HaKOMO JI BaM TMOHATHE «KapOokcutepamnusi»? B TepameBTHYecKnx
LEJISIX UCHOJIB3YIOT Tra3000pa3Hoe BemecTBo. [10100HyI0 METOUKY HA3bIBAIOT «TA30BBIMU YKOJIAMU),
OHa WCIIOJIB3YETCS /ISl JICUCHUS] CepIeYHO-COCYAMCTHIX 3a00JI€BaHMIA, TMOBBIIICHUS JIACTUYHOCTH
koxH. [loBblllieHne coaepkaHUsl STOrO ra3a B KPOBH T'OBOPUT O HEKAYECTBEHHON (DYHKIIMU KPOBH.
OTOT Ta3 UCHOJB3YETCs B TBEPIOM BHJE B MUIIECBOI MPOMBIIUICHHOCTH Ul XPAaHEHUSI M TTEPEBO3KH
MPOIYKTOB: PBIOBI, MsICa, MOPOKEHOTO.

3aganue

Bbi0epuTe onMH NpaBUIbHBIN OTBET:

1. O kakom BemiecTBe UAET peub?

(!) yrnekucmsblii ra3

(?) xucnopon

(?) ammuax

2. KakuMu XUMHUYECKUMH CBOMCTBaMH 00J1a/1aeT 3TO BEIIECTBO?

(!) KuUCIOTHBIMU

(?) ocHOBHBIMH

(?) ampoTepHBIMU

3. C yeM MOXKeET BCTyNaTh BO B3aNMOJEHCTBHE?

(!) ¢ BOI0#i, OCHOBHBIMH OKCHJAMH, IIEI0YaMU, HEKOTOPBIMHU COJISIMU

(?) c Boo#1, KHCITOTHBIMH OKCHIaMH, IIEI0OYaMH, HEKOTOPBIMH COJISIMH

(?) ¢ BOIIO#, KUCTTIOTHBIMH OKCHUJIAMU, KUCIIOTAMH, HEKOTOPBIMHU COJISIMU

4. C moMOIIbI0 KaKOTO BEIIECTBA €r0 MOKHO OOHAPYKUTH?

(?) benondranenna

(?) GpoMHOI BOJIBI

(!) M3BECTKOBOM BOJIBI

33. Anerunen OAHUM W3 CaMbIX PaCIPOCTPAHEHHBIX CIIOCOOOB CBAPKH IUIABICHHEM SIBIISICTCS
razoBasi CBapKa, KOTOpas MPOU3BOJMUTCS C 00pa3oBaHMEM ra30BOrO IJIAMEHU B KaHAJIaX CBApOYHOU
ropenku. OOpa3oBaHHE T'a30CBAPOYHOrO IMJIAMEHH HEBO3MOXKHO Oe3 ra3a ametrusieHa. TeXHUYECKUi
aleTUIICH TOJy4YaloT U3 Kapoua KaabIusl.

3ananue

1. CocTaBbTEe ypaBHEHHE PEAKIIUH MOJTYUEHUS ALIETUIICHA;

2. CocTaBbTe ypaBHEHHE pEaKLUU TOPEHUS allETUIICHA;
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3. Brpruucnaure o0BEM ameTuieHa TOJYYCHHOTO W3 KapOuaa Kaimelusg wmaccod 128 T,
coaepxamiero 5% mnpumecei, ecnu BbIXOJ aneTwieHa coctaBisieT 80% OT TeopeTUyYecKH
BO3MOYKHOTO.

34. Monounas kuciora. [IpoMexyTOuHBIM MPOAYKTOM OOMEHa y TEIJIOKPOBHBIX KHUBOTHBIX
ABJIAETCS MOJIOYHAsI KUCJIOTA. 3arax 3TOW KHUCJIOThl KPOBOCOCYIIME HACEKOMBIE YJIABIMBAKOT Ha
3HAYUTEJIBHOM PACCTOSHUH.

3amanue

1. YcranoBute ¢GopMyly MOJIOYHON KHCIOTHI, KOTOpash MOMOraeT HAaceKOMBIM HaXOIUTh
TEIUIOKPOBHBIX KUBOTHBIX, €CITH MacCOBBIC JIOJIH 3JIEMEHTOB B Hell cocTaBiisitoT: yriepoaa — 40,00%,
Bojiopojaa — 6,67%, kucnopoaa — 53,33%.

2. CocraBbTe CTPYKTYypHYIO (OpMYyTy MOJOYHOM KHCIOTHl. HazoBure KuUCIOTY 110
HoMmenknatype MIOITAK.

YcrHbli onpoc

1. Yro siBiIleTCS MPEAMETOM U3YUEHUS XUMUU?

2. Kakue yacTuiibl Ha3bIBAIOT aTOMBI U MOJIEKYJIbI?

3. Oxapakrepu3yiite siBneHue auioTponuu. Kakue ¢pakTopbl €ro BHI3BIBAIOT?

4. Kakoe BeleCcTBO Ha3bIBAIOT CIOXKHBIM?

5. Yto noka3piBaeT XxuMudeckas popmyna?

6. Oxapakrepusyiite ITOHATHUSA «OTHOCHUTEJIbHAS aTOMHas Macca
XUMHUYECKOTO 3JIEMEHTa», «OTHOCUTEIIbHAS MOJIEKYJISIPHAs Macca BEIIECTBa

7. ChopmynupyiiTe 3aKOH COXPaHEHHSI MACCHI BEIIECTB.

8. CchopmynupyiiTe 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA. SIBISIETCA JHM STOT 3aKOH
YHHMBEpPCAJIbHBIM JJI BCEX BEIIECTB?

9. Chopmynupyiite 3akoH Aporaapo. Kakue ciencTtBus W3 STOr0 3aKOHA HMEIOT
BaXHOE 3HAYECHHE JUIsI XUMUYECKUX PAcyeTOB?

10. ®opmynupoBka nepuoanueckoro 3akona Jl. 1. Menneneesa.

11. Yro Takoe nepuoa? Uro mokaspiBaeT HOMEp nepuojaa. Kakue nepuossi Bbl 3HaeTe?

12. Yto Takoe rpynna? YTo nmokas3piBacT HOMEP IPYyIIIbI?

13. Yto Takoe noarpynnel? Kakue noarpymnisl Bl 3HaeTe?

14. Yto noka3bIBaeT MOPSAKOBBIM HOMEP XUMHYECKOT0 3JIeMEHTa?

15. Kak yctpoeHo aromHoe siipo? UTo Takoe H30TOIbI?

16. Kakyro XuMHUYECKYIO CBSA3b Ha3bIBAIOT KOBAJIECHTHON? Kakue Mpu3HaKy yYUTHIBAIOT
pH KJ1accu(UKALUY KOBAJIEHTHBIX CBSA3€H?

17. KakoBbl MexaHU3MBbI 00pa30BaHUs KOBAJIEHTHOW CBS3U?

18. Yro Takoe noHHast CBsi3b? [ KaKuX COeTMHEHUM OHA XapaKTHpHA?

19. KakumMu 0COOEHHOCTSIMU XapaKTEPU3yeTCsi CTPOSHUE aTOMOB METaJNIOB?

20. OxapakTepusyhTe TMOHSATHE «METAJUIMYecKas CBA3b». UTO COMMIKAET ATy CBS3h C
MOHHOM Y KOBAJICHTHOM CBSA3SMHU?

21. Yto takoe cmecu? Kakue TUIBI cMeceld pa3inyaroT MO arperaTHOMYy COCTOSIHUIO
00pa3yromux uxX BeuiecTn?

22. Yro Takoe aucnepcHble cUCTeMbI? C KaKMMH JHUCTIEPCHBIMHU CHUCTEMAMH BBI
CTAJIKMBAeTeCh Ha IMPOU3BOJICTBEHHOH MpakTUKe W OyaeTe MMETh JeJ0 B MpodeCCHOHATbHOU
JIeATEbHOCTH?

23. Kakyto posib UrpaeT BOAA B IPOLIECCE DIEKTPOIUTHUECKON AUCCOLUALIN?

24. OxapakTepu3yuTe MOHATHE «CTEIEHb AIEKTPOJUTHIECKON quccounanum» Ha kakue
TPYIIIBI ATATCS SJIEKTPOIUTHI IO CTETIEHHU IUCCOIMalun?

25. Okcuppl. Mx knaccudukanus.

26. Kucnotsl, knaccudukaius, cBoiictsa. [IpuMeps! KUCTIOT.

27. OcHoBaHus, KIacCU(pUKAIKS, COBOWCTBA.

28. AM(poTepHbIe THAPOKCUIBL.

29. Comnu, xnaccudukarms. Yto o01ero Mexay OCHOBHBIMH M KUCIBIMH COJISIMU?
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30. Kakue acnekThl Bamied nmpodecCHOHAIBHOW AESITeNIbHOCTH TpedyeT 3HaHus o pH?
OO0ocHyiiTe OTBET.

31. OxapakTepu3yiuTe OKUCIUTEIbHbIE CBOMCTBA HEMETAIIOB?

32. YUto usyuaer oprannueckas xumus? Kakue BemiecTBa Ha3pIBalOT OPraHUICCKUMHE?

33. ChopMmynupyiTe W TOSCHUTE OCHOBHBIC TIOJIOKCHHUS TEOPHUH XHMHYECKOTO
crpoenust A.M. Bytiepoga.

34. HazoBHUTE OCHOBHBIE THUIIbl PEAKLUMUH B HEOPTaHUYECKOW M OPraHUYECKON XHMHH.
Kaxkue peakiiuy Ha3bIBalOT peakUUsIMH IETUAPUPOBAHUSA?

35. Uro oOmiero u B 4eM paziMuus MEXKIY PEaKIUsIMU MPUCOCIUHEHHH C y4acTHEM
AJIKEHOB. U JUEHOBBIX yriIeBOA0P010B? OTBET MOATBEPAUTE YPABHEHUS XUMUUYECKUX PEAKIIUM.

36. Kakue yrieBoopo/ibl Ha3bIBalOT apomMaTuieckumu (apeHsl)? [IpuBenure npumep.

37.4t1o Takoe uzomepusi? UTo Takoe roMmosioru?

38. Urto Takoe GpyHKIIMOHAIBbHAS TpyIa?

39. Kakue kiaccel OpraHMuecKuxX COeAMHEHUN Bbl 3HaeTe?

40. ITpupoaHbIe UCTOUHUKH YTIEBOIOPOIOB.

41. OcoOEeHHOCTH CTPOEHUS YTIECBOAOPO/IOB.

42. Tunsl THOPUIN3ALINY, XapAKTEPHBIE JIJIS YTTIEBOAOPOIOB.

43. Knaccudukaiys KHCIOPOICOISPIKANTINX OPraHUICCKHX COCTUHCHHIM.

44. OcoOeHHOCTH CTPOCHHS CIIUPTOB U UX U30MEPHSL.

45. Kakue XuMHU4€ecKHe CBOMCTBA XapaKTEPHBbI JIJIsl CIIUPTOB?

46. Yrto Takoe denomnnr? Kakue cBoiicTBa (peHOIA JIE)KAT B OCHOBE €TI0 IPUMEHEHUs?

47. Yto Takoe ainbAeruibl?

48. YTto Takoe KETOHBI?

49. Kakue BelecTBa Ha3bIBatOT KApOOHOBBIMU KUCIIOTaMU?

50. Kakue cBoiicTBa ABISAIOTCS OOLIUMU AJIi HEOPTAHUYECKUX U OPTAaHHUUECKUX KUCIOT?

51. YUro Takoe xupbl?

52. Yro Takoe Maprapus? Ero nosyuenue.

53. YUro Takoe mputa? Ux nomydenue.

54. Kakue BeniecTBa Ha3bIBalOT yrieBoAaMu?

55. Knaccugukanus yrieBooB.

56.Yto Takoe MoHocaxapubl? [IpuBeaure npumepsl.

57. Kakue cBoICTBa IIIOKO3bI HAXOAT MPAKTUYECKOE TPUMEHEHHE?

58. Uro Takoe nucaxapuabl? [IpuBenute npumepsl, UX Kiaccuurarms.

59. Uro Takoe nonucaxapusl? [IpuBenure npumepsl.

60. B yemM cXOJCTBO M pa3nuyuue Kpaxmasia U LeJTI0I03bI?

61. Knaccuduxanus a3orcoaeprKaniux OpraHuuecKiux CoeqnHEHUH.

62. Kakue BelecTBa Ha3LIBAaIOT aMHUHAMU?

63. UTo Takoe aHWJIMH, €r0 CTPOCHUE U CBOMCTBA?

64. Yto Takoe aMUHOKHUCIIOTHI?

65. Kakumu cBoicTBamMu 001aa10T aMUHOKHUCIOTEI?

66. Kakue BemniectBa OTHOCATCS K Oenkam?

67. Uto Takoe neHaTyparus OeIKOB?

68. IMonmumepsl, UX KiIacCUPUKALIHSL.

69. Kakue nmonuMepsl Ha3bIBAIOT HCKYCCTBEHHBIMH? B 4eM uX OT/iMune OT MPUPOIHBIX?

70. YUto Takoe BoaokHa? Kakue BUALI BOJIOKOH BEI 3HAeTe?

71. bynymee mnoiuMepHBIX MarepuanioB. HeoOXoAMMOCTh CO3JaHUSI TMOJUMEPOB,
paznararouuxcsi B €CTECTBEHHBIX YCIOBHIX U HE 3arpsA3HSIONIMX OKPYKAIOLIYIO Cpey.

72. Kakvie ”HHOBAI[MOHHBIE MaTEpUAIBI IPUMEHSIOTCS B coznannu BITJIA?

73.  TlomumepHble  KOMIO3UIIMOHHBIE  MaTepuanbl, MX  HUCIOIB30BaHHWE B
BBICOKOTEXHOJIOTHYHBIX OTPACIIsX.

74. UYro Takoe TOIUIMBHbIE »3ieMeHThI? Kak TOMIMBHBIE »3JIEMEHTHI BIMSIOT Ha
JUINTENbHOCTE mmoyieta BITJIA?

75. Kak paboTaet BOAOPOIHBIN TOILTUBHBIN 51eMeHT? I 1e OH ucnons3yercs?
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4.4. OueHo4HbIe cpeacTBa AJs NPOBeIeHUs] MPOMEKYTOYHON aTTecTalluu
Bonpoce! pis nudgdgepeHIMPOBAHHOIO 3a4eTa

1. OcCHOBHBIE XMMHYECKHE MOHATUS (XMMHUYECKMH 3JIEMEHT, aTOM, MOJIEKYJa, HM30TOIIbI,
OTHOCHUTEJIbHAsl aTOMHAsl Macca, OTHOCUTEIbHAs MOJIEKYJISIpHAs Macca, MOJib, KOJIMYECTBO BEIIECTBA,
MOJISIpHAs Macca, XUMHUeckas (popMylia, XUMHUYECKas peakiysl, XMMUYECKHE YPaBHEHNUS).

2. OCHOBHBIE XUMUYECKHE 3aKOHBI.

3. Ilepuoauuecknii 3aKOH M NEPUOJUYECKAs] CHUCTEMa XMMHUYECKUX JJIEMEHTOB. M30TOmBI.
CoBpeMeHHOE MOHATHE XUMHUYECKOro nneMeHTa. CoBpemeHHas ¢dopmynaupoBka llepuoamueckoro
3akoHa. CtpoeHue aroma. PU3NYECKUI CMBICI OPSJKOBOTO HOMEpA MIEMEHTOB, HOMEPOB I'PYIIIIbI
u nepuoga. [lepuonnyeckoe U3MEHEHNE CBOWCTB 3JIEMEHTOB: pajilyca aTOMa; SHEPruu HOHU3ALUY;
JNEKTPOOTPULIATEILHOCTH.

4. Tlonstue 00 SJEKTPOHHON OpOWTATM W 3JIEKTPOHHOM obOnake. KBaHTOBBIE uucIa.
PacnpeneneHue 3JI€KTPOHOB IO 3SHEPreTUYECKUM YPOBHSAM, MOJIYPOBHAM M OpOUTAISAM B
COOTBETCTBUU C IIPUHIIUIIOM HaUMEHbILIEH FHeprun, npuHuunom Ilaynu u npasuiom I'yHaa.

5. DnexkTpoHHble KOHQUIypallMM aTOMOB XMMHUYECKMX 3JIEMEHTOB. BasieHTHbIE
BO3MOXXHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB. OIEKTPOHHAS KIACCUPUKAIMSI XUMHUYECKHX
9JIEMEHTOB: S-, P-0-, f-ameMenTEI.

6. TNl XMMUUYECKUX CBSI3€M: KOBAJICHTHAs, MOHHAS, METAJUIMYECKAsl U BOJIOPOAHASL.

7. [lonsatne o KOMIUIEKCHBIX ~ COCIMHEHUSX. KoopaunanuonHoe — 4ucio
KoMILIeKcooOpa3oBarenst. BHyTpeHHsIs 1 BHEIIHS chepa KOMIUIEKCOB.

8. Kinaccuduxanusi XMMUYECKUX peaklyil B OpraHn4ecKoi 1 HEeOPraHN4eCKOM XUMHUHU.

9. Knaccupukanuum XUMHYECKHX peakuuil (10 KOJIWYECTBY U COCTaBy pEareHTOB H
IPOAYKTOB pEaKIUH, 10 U3MEHEHHUIO CTENEHH OKUCJIECHMS, HO TEIIoBOMY 3 (eKTy, 110 HATUYUIO
Karajau3aTopa, o (a3oBOMY COCTOSHHIO M T.A.). llpuBectn npumepsl ypaBHEHUH peakuuid K
KaX/101 kiaccudukanuu.

10. CkopocTh XMMHYECKOM peakiuu, (akTophl, BIMSIONIME HAa CKOPOCTb XUMHYECKOU
peakuuu. XMMHYECKOE paBHOBECHE U CIOcOObI ero cmerieHus. [IpuBectu mpumep crnoco6oB
CMEIIIEHNS XMMUYECKOT0 PABHOBECHUS HA PEaKIIMM CUHTE3a aMMHaKa.

11. Metamnsl (nmonoxenue B [ICXD J[.U. MenneneeBa, ctpoeHue atoma, (pU3MYECKHE U
XUMHUYECKHE CBOMCTBa, mpuMeHeHue). [IpuBectu mpruMepbl XMMHUYECKUX PEAKIMIl METaljoB Ha
KOHKPETHBIX ITpUMepax (ypaBHEHHMs 3a1ucaTh B MOJIEKYISIPHOM U MOHHOM BUJIE).

12. CruiaBsl (BUIBI, UX IPUMEHEHUE).

13. Hemeramnsl (monoxkenue B [ICXD JI.M. Menneneea, ctpoeHre atoMa, GU3NUECKUE U
XUMHYECKHE CBOWCTBA, MpuMeHeHue). [lpuBectu npumepbl XMMHUECKUX PEAKIMl HEMEeTaJIOB Ha
KOHKPETHBIX ITpUMepax (ypaBHEHHMs 3a1ucaTh B MOJIEKYISIPHOM U HOHHOM BUJIE).

14. ®usuko-xuMHYecKass MpPUPOAA pacTBOPEHUST U  pacTBOpoB. BzammopeiictBue
pacTBOPUTENS U PaCTBOPEHHOT'O BEILIECTBA. PaCTBOPUMOCTD BEIECTB.

15. CnocobObl BbIpak€HHS KOHIIEHTPAllMM pAcTBOPOB: MaccoBas J0Jds PacTBOPEHHOTO
BelleCcTBa (IIPOLIEHTHAs ), MOJIIpHasl.

16. Teopust 3MeKTPONUTHYECKON ArccoManun. CTeneHb 3JIEKTPOJIUTHUYECKON TUCCOHAIIIN
U QaxkTopbl ee 3aBUCUMOCTH. CUJIbHBIE U CPEHUE DIIEKTPOIUTHI.

17. Huccoumanusa Bonabl. Bomgoponsslid  mokazatens. Cpena BOIHBIX PacTBOPOB
IIEKTPOJINTOB.

18. I'maponus coneil, TUIBI THIPOJIN3A.

19. Crenenp oxucneHusa. OKHCIEHHWE U BOCCTAHOBJICHHME. BakHeHIMe OKHMCIUTENN U
BoccTaHoBuTenu.  Knaccudukanuss — OKUCIHUTENbHO-BOCCTAHOBUTENBHBIX — peakuuil. Merton
ANIEKTPOHHOrO OanaHca. BnusHMe cpeapl Ha NPOTEKaHHWE OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
MIPOLIECCOB.

20. DnexTpoJIHble TOTEHIHWANbl. Psii  CTaHIAPTHBIX  BJIEKTPOJHBIX  IOTEHIIMAJIOB
(9TMEKTPOXMUMHUYECKUH Psi/I HAPSHKEHU METaJIIOB).

21. IIpocTble U CIIOKHBIE BELIECTBA.

22. Oxcuapl, uX KiaaccuUKaIys, CriocoObl MOTYYEHUS U XUMUYECKUE CBOWCTBA.
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23. OcHoBaHusl, X Kiaccu(uKaius, criocoObl OTYYCHHS 1 XUMUUYECKHE CBOMCTRA.

24. Kucnotsl, ux Ki1accupuKaiys, CnocoObl MOJy4YeHUs U XUMHUYECKHE CBOMCTBA.

25. CpenHue conu, X Kiaccuukaius, criocoObl MOJIyYeHUs U XUMUYECKUE CBOWCTBA.

26. Comnu cpeiHue, KUCIble, OCHOBHBIC U KOMILJICKCHBIE.

27. AM(DOTEpHOCTh OKCHIOB U TUAPOKCUAOB MEPEXOAHBIX METAJIOB: B3aMMOJEUCTBUE C
KHCJIOTaMU U HIeJI0YaMHu.

28. [lonoxkeHre MeTaIOB B MEPUOJUUYECKON CHUCTEME U OCOOCHHOCTH CTPOCHHS UX aTOMOB.
[IpocThie BelecTBa - METaLIbl: CTPOCHUE KPUCTAIJIOB M METAINTMYECKAss XUMUUYECKAsI CBSI3b.

29. Tlonoxenue HemertaiwioB B Ilepmomuueckoil cucreme, OCOOCHHOCTH CTPOCHMSI HX
aTOMOB.

30. I[IpenmeT opraHuueCcKON XMMHUHU, €€ 3HAYCHHUE.

31. OcHOBHBIE MOJIOXKEHUS TEOPUU XUMUYECKOTo cTpoeHust A. M byrtieposa.

32. U3omepus. Buasl uzomepun.

33. Knaccuduxamus opraHn4ecKuX COeTUHEHUH.

34. TlousaTue o QyHKIIMOHATBHBIX TPYIAX U TOMOJIOTHYECKUX PsAaX.

35. OcHOBBI HOMEHKJIATYphl oprannueckux coequHenui. [Tpasuna MIOITAK.

36. Tumbl 1 MeXaHU3MbI OPTaHUYECKHUX PEAKIIHIA.

37. VI3omepusi, HOMEHKIIATypa, CIIOCOOBI TOJYUYCHUS U XUMAYECKUE CBOWCTBA AJIKAHOB.

38. M3omepusi, HOMEHKIIATypa, CIIOCOOBI MOMyUYEHUsI U XUMUYECKUE CBOWCTBA AJIKEHOB.

39. 3omepusi, HOMEHKJIATypa, CIIOCOOBI MOTYyYEeHUs] 1 XUMUUYECKHE CBOMCTBA AJIKUHOB.

40. JIlueHoBbI€ yrI€BOIOPOAbI, 0OCOOEHHOCTH UX CTPOCHUS U CBOWCTBA.

41. OcoOeHHOCTH apoOMaTUYEeCKOW CBs3M. XUMHUYECKHE CBOWCTBa apeHoB. IIpaBuia
OpHUEHTAIINH B PEaKIUAX dJIEKTPODOUIHLHOTO 3aMEIICHUSI.

42. IluknoanKaHbl, CTPOSHUE, CITOCOOBI MOJIYUEHHUsI, 0COOCHHOCTH XUMUYECKIX CBOHCTB.

43. OgHOaTOMHBIE CIUPTHI (M30MEpHUS, CIIOCOOBI MOTYYEHHs, OCOOCHHOCTH PpPEaKIMOHHOU
CIOCOOHOCTH THIPOKCOTPYIIIBI, XUMUYECKHUE CBOMCTBA).

44. MHOTOaTOMHBIE CHUPTHI (M30MEpHsi, CIOCOOBI MONTY4YEHUS, OCOOCHHOCTH pPEaKIIMOHHOU
CIOCOOHOCTH THAPOKCOTPYMIIbI, XAMUYECKHUE CBOMCTBA).

45. ®eHounbl, CTPOEHUE CBOMCTBA, aHTUCENTUYECKAsE AaKTUBHOCTD.

46. Anpreruapl U KETOHBI: M30MEpPHUsi, HOMEHKJIATypa, CIOCOOBI MOJYUYCHHUS U XUMHUYECKHE
CBOMCTBA.

47. KapOoHoBble KuCIOTHL. CTpoeHHE, H30MEpHsl, CHOCOObI MOJIYYEHUS U XHUMHUYECKHE
CBOMCTBA.

48. Kupel, ux kimaccudukanus, CTPOCHUE, XUMUYECKHE CBONCTBA, TPUMEHEHHE U
Ounonoruveckas pob.

49. Mbuia, otydeHue ¥ XUMHYECKHE CBOMCTBA.

50. YrneBoasl. Knaccudukarus yrieBogoB. MOHO3BI - MEHTO3bI W TeKCO3bl. OmnTuyeckas
nzomepust MoHocaxapugoB. D- u L-popmbl. Tayromepusi yrieBoaoB. AHoMepsbl. [ THMKO3WMIHBIN
rugpokci. @u3nueckre 1 XuMuueckue cBoiicta. [lonyuenue u npuMeHeHue.

51. Jucaxapubl, kinaccuuKkanus, CTpO€HUE, CBONCTBA, IPUMEHEHHE.

52. Baxneiimue nonucaxapuasl. Kpaxman u nemitono3a, CTpoeHue, CBOMCTBA, MPUMEHEHHE.

53. A3oTcoaepkaiine coeTMHEHNs. AMUHBI. AHWINH.

54. AMUHOKHUCIOTHI, Kilaccuukaiusi, CTpOEHHE, TOIyueHUE, CBOICTBA, NPHUMEHEHUE.
3amMeHUMbIC 1 HE3aMEHUMBIE aMUHOKHUCIIOTHI.

55. benkwu, knaccupukanus, CTpoeHue, CBoicTBa, KauecTBEHHBIC peakIuy Ha OENKH.

56. CunHTe3, aHaMW3 W KIACCU(PUKAIMS BBICOKOMOJICKYJISIPHBIX coenuHeHui. OCHOBHBIC
MOHSATUS XHWMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
CTENeHb TOJUMEPHU3AlNH, CPeaHss MoJeKyasipHas Macca. OCHOBHBIE METOJbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIUMEPHU3ALIUS U TTOJTUKOHACHCAIUSI.

57. Tlonmumepsl, ux Kiaccuukanus, IpUMepsl, TPUMEHEHHUE.

58. Bonokna, kiaccuukanus, mnpuMeHEHHeE.

59. Ponb xumum B 00ecrieueHUN SKOJIOTHYECKOM, IHEPTeTUYECKON U TTUIIEBOI 0€3011acHOCTH,

pa3zsutuu BIUJIA, co3nanum MHHOBALIMOHHBIX MaTEPUATIOB.
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60. Ucnonp3oBanue BITJIA B MOHUTOPUHTE CETbCKOXO3SIMCTBEHHBIX YTOAMIA.
61. Ucnonp3zoBanue BITJIA B cellbckoM XO3SHCTBE.

62. Ucnonb3oBanue BITJIA a1t 5K0710rn4ecKoro MOHUTOPUHTA.

63. Matepuaibl g usrorosieHust BILIA.
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IIpunoxenune 1

JIneT mepuoanyecKnX NpPOBepPoOK padoyeil MporpaMmsl
U HHGOpPMALUS 0 BHECEHHBIX U3MEHEHHUSIX

JIOMKHOCTHOE JTUIIO,
MPOBOJUBIIIEE
mpoBepky: @.1.0.,
JOJDKHOCTh

Hara

[ToTpeOHOCTH
B KOPPEKTUPOBKE
yKa3zaHHEeM
COOTBETCTBYIOIINX
paszenoB paboueit
IIPOTPaMMBI

Wudopmanus o BHECEHHBIX
HM3MEHEHUX
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