Moanucan: Conosbér Cepreit Bnagummnposuy

ol ) - DN: C=RU, S=Tambosckas o6nactb, L=Mu4ypuHck, T=npopekTop no y4e6Ho-BocnuTaTensHoit pabote un
B b B r M moroaexHoi nonutuke, O="OEAEPAIIbHOE FOCYOAPCTBEHHOE BIO[XKETHOE
J I OBPA3OBATE/NBbHOE YYPEXAEHWE BbICLUErO OEPA30BAHMA ""MUYYPUHCKUN
FOCYAAPCTBEHHbIV ATPAPHbIN YHUBEPCUTET™", CHUNIC=07215668967, NIHH=681100146267,
E=it-security@mgau.ru, G=Cepreit Bnagummupouy, SN=Conoebés, CN=Conoebé Cepreit Bnaaummposuy

OcHoBaHue: A noaT aToT y CBOEW Y0 1 noanucbio

BrnagumupoBuy i
CACPAJIBbHOC I'OCYIAapCTBECHHOC 6IOI[)K€THO€ 06 A30BATCJIIBHOC YUPCKACHUC
P yAaap P ydap
BBICIIICTO 06p330BaHI/IH

«MHUYypUHCKHM TOCYJAPCTBEHHBIA arpapHbld YHUBEPCUTET»

Kadenpa 6uonoruu u XuMuu

YTBEPXJIEHA YTBEPXJIAIO
pelieHreM yueOHO-METOIMUECKOT0 COBETa [Ipencenarens y4eOHO-METOAMYECKOTO
YHHUBEPCHTETA COBETa YHHUBEPCUTETA
(mpotokon ot 23 mas 2024 r. Ne 9) C.B. Conosnén
«23» mas 2024 r.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI (MO Y JIA)

«AHAJIMTHYECKAA XUMHUA U PUIUKO-XUMHNUYECKUE METO/IbI
AHAJIN3A»

Hanpagsnenne noarorosku - 19.03.01 buorexnonorus
Hamnpasnennocts (npoduis) buorexnonorus
KBanudukaius BeITyCKHHUKA - OaKanaBp

Muuypunck, 2024 r.



1. lean ocBoOeHNS JUCIUILINHBI (MOIYJIs1)
OCHOBHBIMU TIETISIMH OCBOCHUSI TUCIIUILITHHBI (MOJTYJIsI) SIBJISIFOTCSL:
- IPUOOpPETEHNE TEOPETHYCCKUX 3HAHUHN, HEOOXOUMBIX JJIsi (POPMHUPOBAHUST OCHOBHBIX TOHS-
TUI B3aMOCBSI3U CBOWCTB, COCTaBa M CTPOCHUS MOJICKYJI BEIECTB, UX UIACHTU(UKAIIH,
- pa3BUTHE y O0YYAIOIIMXCS JUUHOCTHBIX KauecTB, (POPMHUPOBAHKUE OOIICKYIbTYPHBIX U
obmenpodeccuoHaAIbHBIX KOMITETSHIIUMH.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMBbl

JucrunianHa «AaHAIATAYECKas XUMHS H  (PU3UKO-XMMHUYECKHE METOAbl aHAIM3ay
otHocutcs K biioky 1. Iucuumuimast (Moaynu) O6s3arenbHas yacth (b1.0.05).

OcBoeHuE TaHHON JNUCIUIIMHBI OCHOBAHO HA 3HAHUSIX, YMEHHUSIX U HaBbIKaX TaKUX JIUC-
[UIUIAH, KaK : «Opranndeckas xumusy», «OO0mmas u Heopranuyeckas XuMus», «OCHOBBI OMOXH-
Mun». B cBOW odepenn, MUCHUILIMH (MOJYJIb) SIBISETCS OCHOBOIIOJNATAIOIICH ISl M3ydeHUs
MOCIIEAYIOMUX TUCIHUILTUNH: «Dusnonorusi pacrenuii», «llumesas omoTexHonorusy, «buorex-
HOJIOTHSI PACTCHHI», «DKOJOTHYECKast OMOTEXHOJIOTHSI.

3. [lnanupyemMble pe3yabTaThl 00yYeHHs M0 JUCIHHILUINHE (MOIYJIIO0),
COOTHECEHHbIE ¢ IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeIbHOI

MPOrpamMMbl
OcBoeHue TUCHMITIIMHBI HAlIPaBIeHO Ha (POPMHUPOBAHUE CIEAYIOIINX KOMIETEHIUI:

YK-1. Cnoco0GeH OCyIEecTBISATh MMOUCK, KPUTHYECKUI aHAIU3 ¥ CHHTE3 MHPOPMALIUH, MTPH-
MEHSTh CUCTEMHBIN MOJXO0/1 JAJIsl pEIIEHUs TIOCTABJICHHBIX 3a7a4

OIIK-1. CnocobeH m3ydyaTh, aHAIM3HPOBATh, HCIIOIH30BATh OHMOJOTHYECKHE OOBEKTHI U
IPOLIECChl, OCHOBBIBAsICh Ha 3aKOHAX M 3aKOHOMEPHOCTAX MAaTeMAaTUYECKHX, (PU3NYECKHUX, XU-
MHUYECKUX U OMOJIOTUYECKUX HAYK U MX B3aUMOCBS3SIX

OIIK-7. CriocobeH MpoBOAUTE IKCHIEPUMEHTAIbHbBIE UCCIIEI0OBAaHUS M MCIIBITAHUS IO 33aH-
HOW METOJWKe, HaOIOJCHUS M W3MepeHusi, 00padaThiBaTh W MHTEPIIPETUPOBATH IKCIEPUMEH-
TaJIbHbIE JJaHHbIE, IPUMEHSS MaTeMaTHueckue, pusnyeckue, GU3NKO-XUMHUECKUE, XUMUYECKHE,
OurosoruuecKre, MUKpoOHOJIOTHYECKUE METOIbI

Kox n Hanme- Kputepun onieHnBaHMs pe3yabTaToOB 00yIEeHUS
HOBaHUE YHU- Kon u HU3KUH
BEPCAIbHON | HamMeHOBa- | (JIOIOPOTo-
KOMITCTCHIIMM | HUE UHAMKA- | BBIH, KOMIIE-

TOpa JI0CTHU- TEHITHSI HEe . .

JKeHs yHu- | oopMHpO- TIOPOTOBBIA | Ga30BEIif MpOAIBUHY-

BEpCaAIbHBIX BaHa) TR

KOMIIETEH-

847071
Kareropust yauBepcabHbIX KOMIIETeHIINH - CUCTEMHOE U KPUTUYECKOE MBIIIJICHUE

VYK-1. Cnoco- | U/I-1yx1 — He ana- | Cnabo aHa- B nmocra- | Ha  BeIcO-
OeH ocy- | AHaIU3UpYy- | JIU3UPYET JTU3UPYET TOYHOM CTe- | KOM ypOBHE
IIECTBIIATh €T  TIOCTaB- | IOCTAaBJIEH- | MOCTaBJ€H- | MIEHW aHAJIU- | aHATU3HUPY-
MOWCK, KpH- | JICHHYIO 3a- | Hyl0 3ajady, | Hyl0 3aja- | 3MpyeT T0- | €T TOCTaB-
THYECKUH Jady, BbIAe- | BbIIENAS €€ | 4y, BblJe- | CTABJICHHYIO | JIEGHHYIO
aHaJIu3 U CUH- | i ee 0azo- | 6a3oBble co- | il ee Oa- | 3amady, BBI- | 3a/1a4y, BbI-
Te3 MH(OpMa- | BbIE COCTaB- | CTaBIIAIOLINE, | 30BBIE  CO- | Jenss ee Oa- | genmsist  ee
UM, TpUMe- | JSIOMIHe, OCYILECTBIISI- | CTABIISIO- 30BbIe  CO- | Oa30BbIC
HATh CHCTEM- | OCYIIECTBIISI- | €T JEKOMIIO- | e, OCYy- | CTaBIISIO- COCTaBJISA-
HBId MOJAXOJ | €T JEKOMIIO- | 3ULIMI0 3ajia- | MIECTBISET | IIMe,  OCy- | IOIIHE,




AJid pCIICHUA
IIOCTaBJICH-
HBIX 3aJa4

3ULIMIO 33/1a- | UM JEKOMIIO- HIECTBIISIET OCYIIIECTB-
qu 3UIMIO  3a- | IEKOMIIO3U- | JISIeT ne-
Jauu IIUIO 33]]a4l | KOMIIO3H-
LU0 337241
NJ-2vk1  — | He  wmoxer | Hemocra- Hocratouno | YcmemHo
HaxomuT © | HAXOIUTH H | TOYHO XOpOIIIO HAaXOOUT U
KPUTHYECKH | KPUTUYECKH | HAXOIUT U | HAXOAUT M | KPUTHUYECKU
AHATM3UPYET | aHATU3UPO- | KPUTUYECKH | KPUTUYECKU | aHATTU3HUPY-
nHpopma- BaTb MHGOP- | aHATU3UPY- | aHATM3UPYET | €T HHGOP-
U0, Heo0- | Mamuio, He- | eT wuH)Op- | uHPOopMa- Maluo, He-
XOJIUMYIO 00X0OAMMYI0 | Maluio, He- | 1M, Heo0- | 00XOIUMYIO
JUTSL PEIICHUS | ISl PEIICHHsI | OOXOAUMYIO | XOIUMYIO Uil pelie-
MOCTaBJIEH- | MMOCTABJIEH- | UIsl  pelle- | IJs peuieHus | Hus 1o-
HOU 3a7a4u HOU 3a7a4u HUS II0- | ITIOCTABJICH- CTaBJICHHOM
CTaBJICHHOHM | HOM 3a7aud | 3aJa4u
3a/1auun
Ua-3yk1 —| He  wmoxer | Cnabo pac- | Xoporio OTan4HO
Paccmarpu- | paccmarpu- | cMaTpuBaeT | paccMarpu- | paccMaTpH-
BaeT BO3- | BaTh BO3- | BOBMOXKHBIE | BaeT BO3- | BaeT  BO3-
MOJKHBIC Ba- | MOKHBIE Ba- | BAPUAHTBI MO>KHBIC Ba- | MOXKHBIE
pPHAHTBl pe- | pUAHTBl  pe- | pelIeHUs pPHAHTBl pe- | BApUAHTHI
HICHUsl 3aja- | MIeHUs 3aja- | 3a/layu, HICHUST 3a/a- | perIeHus
YH, OLEHUBAs | UM, OLIEHUBAs | OI[CHUBAs 4H, OLIEHUBAs | 3a/1a4H,
WX JIOCTOMH- | UX JOCTOMH- | UX JIOCTO- | UX JOCTOWH- | OIICHUBAs
CTBa M HEJO- | CTBA M HENO- | UHCTBA W | CTBA M HENO- | UX  JOCTO-
CTaTKU CTaTKH HEJOCTaTKU | CTATKU WHCTBA U
HEJIOCTaTK!
N-4yk1 — | He  moxer | HeyBepen- | JJocratouno | OtinmuHO
AprymeHTH- | hopmupo- HO ¢opmu- | yeTko  dop- | hopmupyer
poBano ¢op- | BaTh co0- | pyeTr  co0- | Mupyetr co0- | COOCTBEH-
MUpPYET CcO0O- | CTBEHHBIE CTBEHHBIC CTBEHHBIC HBIE  CYX-
CTBEHHBIC CYXKICHUS W | CY)KICHUS U | CY)KJICHUS W | ICHUS "
CY)KJIGHUSI U | OLIEHKH, OT- | OLICHKH, OILICHKH, OT- | OIICHKH,
OIICHKH, OT- | Tn4yaeT (ak- | oTIIMYaeT audaetr ¢ak- | OTIUYaeT
andaeT (ak- | Tel OT MHe- | pakTel  OT | THI OT MHe- | GakThl  OT
Tl OT MHE- | HHM W WH- | MHGHMH W | HUH W WH- | MHGHUH U
HUH W WH- | TEpOpeTaluil | UHTepnpe- | TepHpeTanuil | HHTepIpe-
TEepIpeTail | B paccyXzae- | Taluil B | B paccyxle- | Tauuu B
B paccyxkje- | HUAX JPYruX | pacCyXkjae- | HHsIX APYTUX | paccyxkie-
HUSAX JPYTHX | YIJAaCTHUKOB | HUAX JPY- | YIACTHUKOB | HUSX  JpY-
YYaCTHUKOB | JESTEIbHO- THUX ydYacT- | JeATeNIbHO- | TUX Y4YacT-
JeSITeIIbHO- CTH, TIPUHH- | HUKOB Jes- | CTH, TPUHU- | HUKOB Jesl-
CTH, TpPHHH- | MaeT 000C- | TEIBHOCTH, | MaeT 000C- | TENFHOCTH,
MaeT 000cC- | HOBaHHOE MIPUHUMAET | HOBAaHHOE MPUHUMACT
HOBaHHOE pelieHue mo- | 000CHO- pelieHue 1mo- | 000CHOBaH-
pelIeHne TOo- | CTAaBJICHHOM | BAHHOE pe- | CTaBICHHOW | HOE pellle-
CTaBJICHHON | 3aja4u [IEHWE TI0- | 3a/1a4d HUE To-
3aga4u CTaBJIICHHOU CTaBJIEHHOU
3a/1aun 3a/1a4n




N-5yk1 —| He  moxer | HeyBepen- | Joctatouno | OTiamdnHO
Omnpenensier | onpenensatb | HO  Omnpe- | YeTKO oOImpe- | ONpenenseT
M OIICHUBACT | U OILICHMBATH | ACHISICT M | JeaseT M | 1 OIlICHHUBa-
HOCJIEACTBUS | HOCIEACTBUS | OLICHUBAET | OLICHUBAECT €T IIOCIIE/-
BO3MOJKHBIX | BO3BMOXKHBIX | IIOCJEHO- MOCJIECIACTBUS | CTBHSA BO3-
peleHuit peleHuit CTBUsI BO3- | BOBMOXHBIX | MOXHBIX
3a71a4M 3a71a4uu MOKHBIX peleHuit pelIeHuni
peLeHuit 3aJ4a4M 3aga4M
3a71a4u
Kareropus o6mienpodeccuoHaIbHBIX KOMITETEHIMH — EcTecTBeHHOHAYYHAsI TOATO-
TOBKa
OIIK-1. Cmo- | U-lonka — NI-1lomnk-1 He s3Ha- [Timoxo Xoporro
coOeH wu3y4arts, | JleMoHCcTpH- — JIGeMOHCTpU- | €T OCHOBHBIC | 3HAET OCHOB- | 3HACT oc-
aHAJIM3HUPO- pyeT 3HaHHE | pyeT 3HaHHE | 3aKOHBI U | HbI€ 3aKOHEI M | HOBHEIE  3a-
BaTb, HCIHOJIb- | OCHOBHBIX OCHOBHBIX 3aKOHOMEp- | 3aKOHOMEpHO- | KOHBI H 3a-
30BaTh OHOJIO- | 3aKOHOB M | 3aKOHOB W 3a- | HOCTH MaTe- | CTH MaTeMma- | KOHOMEpHO-
THYECKHe O00b- | 3aKOHOMEPHO- | KOHOMEPHO- MAaTUYECKHUX, | TUYECKHUX, CTH MaTeMma-
€KTHl H TIpO- | CTe MareMa- | cTeii MareMma- | pu3uueckux, | PU3NIECKHUX, THYECKHX,
LIECCHI, OCHO- | THYECKHX, THYECKHUX, XUMHYECKHX | XUMUYECKUX U | GU3NIECKUX,
BBIBAsSICh Ha | Qusnyeckux, | Qu3MUYecKHX, | MW OHoNoru- | bGuosoruye- XUMHUYECKUX
3aKOHAaX M 3a- | XUMUYCCKUX U | XUMHUYECKUX U | YECKUX HAyK | CKUX HayK W | M OHOJIOrH-
KOHOMEPHO- ouoJjioruye- ouoJjioruye- W WX B3aW- | IX  B3aWMO- | YECKUX HAYK
CTIX MaTeMa- | CKHX HayK M | CKHX HayK M | MOCBsi3eH B | CBsi3ed B OMO- | © WX B3au-
TUYECKUX, (HU- | UX  B3aUMO- | UX  B3aUMO- | OMOTEXHOJIO- | TEXHOJIOTMYE- | MOCBsI3eii B
3WYECKUX, XH- | CBsA3eld B OWO- | CBsA3el B OMO- | THYECKOM CKOM IIpOW3- | OMOTEXHOIIO-
MHYECKUX U | TEXHOJIOTHYE- | TEXHOJOTHYEe- | IMPOU3BOJ- BOJICTBE THYECKOM
OMOJIOTMYECKUX | CKOM TPOU3- | CKOM TIPOHU3- | CTBE TIPOU3BO/I-
HayK W WX B3a- | BOJICTBE BOJICTBE CTBE
UMOCBSA3IX U-2o0mk1 — | UW-20mk1 — | He BBIABIS- | He Bcerda | Jlocrarouno
Brisisaster Brisisaster €T CYUIHOCTh | BBISBIISET 4acToO  BBI-
CYIIHOCTh U | CYIIHOCTh W | ¥ OCOOCHHO- | CYIHOCTh U | SABJISCT CYIII-
OCOOEHHOCTH | OCOOEHHOCTH | CTH OMOJIO- | OCOOEHHOCTH | HOCTh M OCO-
ouoJjioruye- ouoJjioruye- THYECKHUX ouoJjoruye- OEHHOCTH
CKHX OOBEK- | CKHX OOBEK- | OOBEKTOB M | CKMX OO0BEK- | OMoIoruye-
TOB W TIPOIIEC- | TOB M TPOIEC- | MPOIECCOB, TOB W TIPOIEC- | CKUX OOBEK-
COB, OCHOBBI- | COB, OCHOBBI- | OCHOBBIBAsICh | COB, OCHOBBI- | TOB H TIPO-
BasSCh Ha 3a- | BasCh Ha 3a- | HAa 3aKOHAxX M | BajgCh Ha 3a- | I[ECCOB, OC-
KOHAX W 3aKO- | KOHaX M 3aKO- | 3aKOHOMEpP- | KOHaX U 3aKO- | HOBBIBAsCh
HOMEPHOCTSX | HOMEPHOCTSIX | HOCTSAX Ma- | HOMEPHOCTSAX | Ha 3aKOHAaxX U
MaremMaTHhde- MaremMaThde- | TeMaTude- MaTeMaTHde- 3aKOHOMEP-
CKHX, (usnde- | CKUX, Gpusnde- | CKuxX, (Gu3u- | Ckux, pu3nye- | HOCTAX  Ma-
CKUX, XWUMH- | CKUX, XHMH- | YeCKUX, XW- | CKHX, XHUMH- | TeMaTH4e-
YECKUX U OMO- | YeCKUX U OMO- | MUYECKHX U | YECKUX W OWO- | CKHuX, (Qu3u-
JIOTHYECKHUX JIOTHYECKHUX Omoyiornye- | JJOrMYECKHUX YECKUX, XH-
HAyK ¥ WX | HAYK W HX | CKHX HayK M | HAYK H HMX | MUYECKHX U
B3aMMOCBSI3SX | B3aHMMOCBSI3SX | MX B3aMMO- | B3aUMOCBS3IX | OHOJIOrHYe-
CBSI3SIX CKHUX HayK U
UX  B3aNMO-
CBS3SX

Kareropus o6menpodeccuonanbHbIX KoMneTeHmii - MccnenoBanus, KyJabTypa dKCIepu-

MeHTa
OIIK-7. Cmo- | U1-lonk7 — | He Bmameer | He Bcerma | loctatouno | Beerma
co0eH mpoBo- | Bmameer Me- | MeToaukoit BIIaAEET YacTO  BJa- | BIAJeeT U
JIUTh  DKCIIE- | TOJAUKOMR OKCIICPUMEH- | METOJIMKOM | IEET  METO- | MPUMEHSET
pHUMEHTAb- DKCHEPUMEH- | TalbHBIX HWC- | DKCIEPHU- JUKOW  DKC- | METOJIUKY




HBIC MCCIENO- | TANbHBIX HC- | CIICIOBAHUN | MEHTAJIb- TIepUMEH- AKCTIEPH-
BaHMS W HC- | CJICAOBAaHUN | M MCIBITA- | HBIX HCCJE- | TAIBHBIX HC- | MCHTAJIb-
IBITAHKS 10 | U HWCIBITAa- | HUM, HAOIIO- | IOBAaHUK U | CICJOBAHMN | HBIX HCCIIe-
3aJaHHON Me- | HUM, HAOIO- | AEHWII W HU3- | UCHBITAaHUM, | U HUCOBITA- | JOBAHUU U
TOIYKE, JICHU W W3- | MEpEHUH HaOJIrO1€e- HMI, HAOJIIO- | HCIBITAHUH,
HAONIOICHUsT | MEpeHUI HUA W Wu3- | JeHUHd U W3- | HAOJroIe-
U U3MEpEHUs, MEpEHHI MEpEHMI HUA U U3-
o0pabaTtbIBaTh MepeHHit
u wunrepnpe- | U-2onk7 — | He ymeer | He nmocra- | Xopoio OTian4HO
TUPOBAThH YmMmeer obpa- | oOpadarsl- TOYHO yMe- | ymeeT oOpa- | ymeer 00-
JKCIIEpUMEH- | OaThiBaTh W | BaTb W HH- | €T o0Opaba- | 6aTeiBaTh U | pabaThIBaTh
TaJbHBIC JaH- | MHTEPIPETH- | TEPIPETHPO- | ThIBATb U | UHTEPIPETH- | U HUHTEP-
HBIE, IIpUME- | poBaTh »JKC- | BaTh JKCIIe- | HHTEPIIPE- | pOBaTh DJKC- | IPETHUPO-
His MareMa- | mepuMeH- pUMEHTallb- | TUPOBATH MePUMCH- BaTh JKCIIe-
TUYecKue, Gu- | TajbHBIE HbIC JaHHBIC, | SKCIIEPH- TaJIbHbIC pUMEH-
3u4ueckue, (Gu- | JaHHEIE, TPUMCHSIS MEHTaJIb- JIaHHBIC, TaJbHbIC
3UKO- IPUMEHSIS MareMaruye- | Hble  JaH- | IPUMEHSS JaHHBIC,
XMMHMYECKHE, | MaTeMmaruye- | CKhe, OHWo- | Hble, TMIpPH- | MAaTEeMaTH4e- | MPUMEHSIS
XUMUYECKHE, | CKHe, Ouo- | Gpu3MvecKue, | MEHsIs Ma- | CKue, OWoO- | MaTeMarTHu-
ouojoruye- dbuszndeckue, | XUMUYECKHUE, | TeMaTh4e- ¢dusnueckue, | 4eckue,
CKHE, MHUKPO- | XUMUYECKHE, | OMojoruye- | ckhe, OHO- | XUMHUUYECKHE, | OModu3n-
Ouosiornye- Ouosjoruye- | CKM€, MUK- | pusnue- Ouosoruue- | 4eckue,
CKHE METOABI | CKHE, MHK- | pOOMOJIOTH- | CKH€, XH- | CKHE, MHK- | XUMHYe-
poOuonoru- | 4YeCKMe Me- | MUYECKHe, | poOmoyioru- | ckue, Ouo-
YECKHE  Me- | TOIBI Ouoyioruye- | 4YecKue Me- | JJorude-
TOMBI CKHE, MHK- | TOJBI CKHE, MHUK-
pobuoo- pobuonoru-
THYECKUE YecKue Me-
METO/IbI TOJIBI
na- He npumens- | He Bcerma | locrarouno | Beernma
3ork-7 -|er B TpoO- | IpUMEHSET | MPUMEHSET B | MIPUMEHSET
[Ipumensier | ¢eccuonanb- | B mpodec- | mpodeccuo- | B mpodec-
B mpodeccu- | HOI Jiesd- | CHOHAJIb- HaJIbHOW Jie- | CHOHAJIBLHON
OHAJIbHOM TEIBHOCTH HOMU Jiesi- | ATETbHOCTH JIESTEITBHO-
JIeSATEITbHO- Owojornye- | TEILHOCTH | OWojornue- | ¢t OHOJIO-
CTH OMOJIO- | CKHE W MHMK- | OMOJIOTHYE- | CKHE W MHK- | THUECKHE H
TUYECKHe U | poOMONIOTH- | CKUE U | poduonoru- | MUKpoOuo-
MUKpOOHO- YECKHE Me- | MUKpOOHO- | 4eCKHe Me- | JIOTHUECKHe
JIOTUYECKHE | TOJBI HKCCIIe- | JOTUYECKHE | TOJBI HCCIIe- | METOABI HC-
METOABl HC- | JIOBaHHS METOBI HMC- | TOBaHHS CJIeIOBaHMS
CIIEIOBaHUS | MUKPOOpTa- | CJIEIOBAaHUS | MUKPOOpTra- | MHKPOOP-
MHUKpOOpra- | HU3MOB (BH- | MUKPOOp- HU3MOB (BH- | TaHU3MOB
HU3MOB (BH- | pycOB, O0ak- | TaHH3MOB pycoB, 0ak- | (BUPYCOB,
pycoB, 0ak- | TepHii) (BUpYCOB, TepHii) OaxTepuii)
TEpUil) OakTepHii)

B PE3YIbTATC OCBOCHUA NUCHUIIIIMHBI (MO,Z[yJ'I}I) O6y‘-I&IOIJ.[HI>iCH JOJDKCH:

3HAaTh:

- OCHOBBI CTPOEHUSI aTOMOB ¥ MOJIEKYJI

- OCHOBHBIC 3aKOHBI eCTeCTBeHHOHay'-IHI)IX AUCHUIIIINH B HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH,
- OCHOBBEI TGOpI/II/I XHMH‘IGCKOﬁ CBSI3HU B COCAMHCHUAX paSHBIX THUIIOB,

- OCHOBBI CTPOCHHS BEIIECTBA B KOHJICHCUPOBAHHOM COCTOSIHHH;



- OCHOBBI XMUMHYECKOM TCPMOAUHAMUKU

TUIPOJIN3 COJEH;
OCHOBBI XUMHUYECKOWM KUHETUKH;

METOJABI OIIMCAaHUA XUMHUYCCKUX paBHOBCCI/Iﬁ B paCTBOpax 3JCKTPOJIUTOB ;

- XUMHYECKHUE CBOMCTBA 3JIEMEHTOB pa3inyHbIX rpynn Ilepuonnueckoi cucremsr .M.

MeHzeneeBa M UX COCIMHCHUM;

- OCHOBBI OKHCJIMTCIbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ;

- CTPOCHUE U CBOMCTBA KOMIIICKCHBIX COCHHHGHHﬁ.

YMmerTh:

- OIIPEECIIATH 110 CIIPABOYHBIM JAHHBIM DHEPIeTUYECKUE XaPAKTEPUCTUKU U T'€OMETPUIO
MOJIEKYJI, TEPMOJMHAMHUYECKUE XapaKTEPUCTUKN XUMUYECKUX PEaKLUil, BeJnunHbl pH u
XapaKTEPUCTUKH TUCCOLUALUU DIIEKTPOJIUTOB,
- IPOM3BOJIUTH PACUYEThl KOHLEHTPALMU PACTBOPOB PA3JIMYHBIX COCIUHECHUH ;

- UCTOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUUIUIMH B IPO(ECCHOHATIbHON
JEATEIbHOCTH, IPUMEHSTh METO/Ibl MATEMAaTUYECKOTO aHAIN3a U MOACIIMPOBAHUS,

TCOPCTUYCCKOT'O U SKCIICPUMCHTAJIbHOI'O UCCIICAOBAHNA

Baagern:

- mpueMaMu 0e30macHOi paboThl B XUMUYECKOW J1adopaTopuu;

- CIMIOCOOHOCTBIO K CAMOOPTaHU3AIMHN U CaMOOOPa30BaHUIO.

3.1. MaTpuua cooTHeceHUs1 TeM/pPa3/1e/i0oB y4eOHOi JUCHUIIMHBI (MOAYJs) U (hopMUpYe-
MBIX B HHX YHHBEPCAJIbHBIX H 0011enPodecCHOHATbHBIX KOMIIETEHIU

Paznesnrl, TeMBI TUCITUTIIMHEBI Komnerenmnnu
VK-1 | OIIK-1 | OIIK-7 | O061iee KOJIMYECTBO
KOMIIETEHIINH
Pasnen 1. OcHOBHBIE MOHSITHS W 3aKOHBI + + + 3
XUMHU. JKBHUBAJICHT.
Paznen 2. Ctpoenne aroma. [lepuoanye- + + + 3
CKHI1 3aKOH U IEPUOJINYECKAsI CUCTEMA
XHUMUYECKHX DJIEMECHTOB.
Pasgen 3. Peakmuonnast criocoOHOCTE Be- + + + 3
[IECTB. XMMHUUECKas CBI3b.
Paznen 4. Xumuueckas kuneTuka. Cko- + + + 3
POCTh XUMHYECKUX PEAKITUN U METOIBI €€
pEryJIMpOBaHMS.
Paznen 5. Xumunueckoe u ¢a3oBoe paBHO- + + + 3
BECHE.
Paznen 6. DHepreTrika XUMHUYECKUX MPO- + + + 3
LIECCOB.
Pazpen 7. Xumudeckue CUCTEMBI: PacTBO- + + + 3
PBI, TUCTIEPCHBIE CUCTEMBI.
Paznen 8. KoMIiekcHbIE COETUHEHHS. + + + 3
Pasgen 9. OxucnurensHoO- + + + 3
BOCCTAHOBUTENIbHEIC CBOMCTBA BEIICCTB.
Paszpnen 10.051eKTpOXUMHUYECKHE CHUCTEMBI. + + + 3
Paznen 11. Hemeramnsl 1 X coe JUHEHHS + + + 3
Paznen 12. MeTaimisl 1 UX COeTUHEHUS. + + + 3
Paznen 13.Xumudeckas uaeHTHDUKAITHS: + + + 3
KauyeCTBECHHBIH M KOJIWYECTBECHHBIN aHa-
JIH3.
Paznen 14. ®usnueckue u GU3UKO- + + + 3
XMMHYSCKHE METOJIBI aHAJIM3a BEIIECTB.




4. CTpyKTYypa ¥ coepKaHue TUCHUILIUHBI (MOYJIs1)
OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIX enunuil, 108 akana. yacos.

4.1. O0bemM IMCUMILIHHBI U BUAbI Y4e0HOI pa0doThI

KonmuectBo akal. yacos
110 OYHOHN 110 32049HOHU
Bun 3anstuit dbopme 00y- | dopme 0Oyue-
YCHUS HUS
6 cemecTp 2 Kypc
OO01mmast Tpy10eMKOCTh TUCIUTLITHHBI 108 108
KonrtakTHas paboTta oOy4aronuxcs ¢ npernogaBaTeiem, T.4. 36 12
AynUTOpHBIE 3aHATHS, U3 HUX 36 12
JIEKIIUU 18 4
nabopaTopHbBIe paOdOTHI 18 8
CamocrositenbHast paboTa o0yJaronuxcs, B T.4. 72 92
npopadoTKa ydeOHOro Marepuaja 10  JUCIHIUIMHE
(KOHCTIEKTOB JIEKIIMM, y4€OHUKOB, MaTEpUaJIOB CETEBBIX 42 62
pecypcoB)
BrinosiHeHne MHIMBUyaIbHBIX 3aaHUN 20 20
MOJITOTOBKA K CJIaue MOJYJIS 10 10
KoHTpoib 4
Bu uTOroBOro KOHTpOJIsI 3a4yer 3a4yer

4.2. Jlekuun

OOmbeM B akaj. yacax
Ne Paznen nucruniuHbl (MOAYIIS), TEMBI JICKITHIA otHai 3aotHad Popmupyembie
¢dopma ¢dopma KOMIIETEHIUHA
o0y4eHusi | oOydeHus
OCHOBHBIE TTOHSTHS U 3aKOHBI XUMHUH. DKBUBa-
JICHT.
1.1. OcHOBHBIE TIOHATHS ¥ 3aKOHBI XHMHH. 1 YK-1, OIIK-1,
0,5 OIIK-7
1.2.9xBHUBaNEHT. 1 VK-1, OIIK-1,
OIIK-7
Crpoenue atoma. [lepuoanueckuii 3aKoH U Ie-
pUOAMYECKasi CUCTEMA XUMHUYECKUX DJIEMEHTOB.
2.1 Crpoenue atoma. [lepuoguyeckuii 3aK0H 1 0,5 YK-1, OIIK-1,
MEPUOAUIECKAS] CUCTEMA XUMHAYECKUX IJIEMEH- 0,5 OIIK-7
TOB.
2.2 Ilepnoanueckuit 3akoH u nepuoandeckas cu- | 0,5 0,5 VK-1, OIIK-1,
CcTeMa XMMHUUYECKHX DJIEMEHTOB OIIK-7
Peakmuonnast crmocoOHOCTh BeliecTB. XHUMHUeE-
CKas CBSA3b
3.1 PeaknuonHas CItocOOHOCTE BEILIECTB. 0,5 VK-1, OIIK-1,
0,5 OIIK-7
Xumuyeckass kKuHeTuKa. CKOpOCTh XUMHYECKHX
peaKLMii 1 METOJIbI €€ PETYIMPOBAHMSL.
4.1 XuMmndeckast KHHETHKA. 0,5 VK-1, OIIK-1,
0,5 OIIK-7
4.2 CxopocTh XUMHUYECKHUX peakuuii u Mmetozsl ee | 0,5 VK-1, OIIK-1,




peryJIupOBaHMS. OIIK-7
5 | Xumnueckoe u pa3oBoe paBHOBECHE.
5.1 Xumuyeckoe paBHOBECHE. 0,5 0,5 VK-1, OIIK-1,
OIIK-7
6 | DHepreTrKa XMMUYECKUX TIPOIIECCOB.
6.1 DHepreTrKa XMMHUYECKUX TIPOLIECCOB. 0,5 0,5 VK-1, OIIK-1,
OIIK-7
7 | XuMHUYECKHUE CHCTEMBI: PAaCTBOPHI, IAMCIIEPCHBIC
CHCTEMEL.
7.1 XuMH4uecKue CUCTEMBI 0,5 VK-1, OIIK-1,
05 OIIK-7
7.2PacTBOpBI, TUCTIEPCHBIE CUCTEMBI. 1 YK-1, OIIK-1,
OIIK-7
8 | KoMiiekcHble cOeIUHEHUS.
8.1 KoMIiekcHBIE COeqUHCHMS. 2 0,5 VK-1, OIIK-1,
OIIK-7
9 | OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIE  CBOMCTBA
BEILIECTB.
9.1 OkuCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiuu | 1 VK-1, OIIK-1,
OIIK-7
10 | DAEKTPOXHUMHUYECKHUE CUCTEMBI.
10.1 DaeKTPOXUMUYECKUE CUCTEMBI. 0,5 VK-1, OIIK-1,
OIIK-7
10.2 Dnexrponu3 0,5 VK-1, OIIK-1,
OIIK-7
11 | HemeTamnbl U UX COEUHEHUS
11.1 HemeTammnsl 0,5 VK-1, OIIK-1,
OIIK-7
11.2 CoenuHeHUs] HEMETAIIOB 0,5 VK-1, OIIK-1,
OIIK-7
12 | MeTtauibl 1 MX COEIUHEHNS.
12.1 MeTamisl 1 VK-1, OIIK-1,
OIIK-7
12.2 CoennHeHns METAIIOB 1 VK-1, OIIK-1,
OIIK-7
13 | Xumudeckas uieHTU(DUKALINS: KQaUeCTBEHHBI U
KOJIMYECTBEHHBIN aHaAIN3
13.1 Xumuueckast uieHTU(UKALINS: KAUeCTBEH- 1 VK-1, OIIK-1,
HBIA aHaJN3 OIIK-7
13.2 Xumnueckast ueHTU(UKALUS: KOJTHYe- 1 YK-1, OIIK-1,
CTBEHHBIN aHAIIN3. OIIK-7
14 1 VK-1, OIIK-1,
14.1 ®usnueckue METObI aHAIU3a BELIECTB. OIIK-7
Bcero 18 4

4.3. IlpakTH4yecKue 3aHATUS HE ITPETYCMOTPEHBI




4.4. JlJabopaTopHbie padoThI

O0nem akaj. 4a- Dopmu-

Ne CcoB pyemsie
pas- OHHasA 3a04- nabopaTopHOE 060pyIOBaHHE KoMIIe-
nena HanmeHnoBaHue 3aHATHS (hopma Has ¥ MaTepHalbl TCHIHH

(te- oOyue- | ¢dopma

Mb1) HUSA 00y-

YCHUA

1 Texnuka 0€30MaCHOCTH TPHU 1 0,5 YCTaHOBKA ISl ONPEIEIICHUS MO- YK-1,
pa60Te B XUMHUYECKOU Jia- JIPHOM MaccChbl SKBHUBAJIEHTa Me- OIIK-1,
6OpaTOpHH. TalUla, COCTOsIas U3 OHOpeTKu, | (O[[K-7
DKCIEPUMEHTANBHOE  OIIpe- BOPOHKH, NPOOUPKU M LITATHBA;

JIeJIeHUE SKBUBAJICHTA HEU3- TepMOMETp; Gapometp; Gropetka,
BCCTHOIO METALIA samonHenHas 1H. pacrBopom HCI;
nasecku Metamios (Mg, Cd, Zn).

7 [IpuroroBnenne pacTBOPOB 1 0,5 Kon6a wa 100mi; MepHBIA IH- YK-1,
3a/JaHHOM KOHIIEHTPALK muHAp  Ha  250mut;  apeometp; | OIIK-1,

cynb(aT aMMOHMS WIM HUTpar | Q[K-7
aMMOHHMU.

8 OKCHEPUMEHTAIIbHOE  U3Y- 1 0,5 [ItatuB ¢ mpubopaMu, UIHHIP YK-1,
YEeHHE MPOLECCOB DIEKTPO- Ha 25 Mmi; pactBop ruipokcuza | OIIK-1,
JINTUYECKON TUCCOLIMALINUA U HaTpusi; pacTBOP (I)GEIOH@TEUTGH' OIIK-7
IMIpOIIH3a COIEH. Ha; PacTBOP YKCYCHOH KHCIOTEL

KPpUCTA/UIMYECKHUU aleTaT aMMO-
HUS;, PacTBOP METWIIOpaHXka, IH-
IeTKa Ha S5MIT, YHHBEpCaIbHBIE
UHIUKATOpPHbIE OyMaXkKKH;, pac-
TBOp cynb(dara amrOMUHHS, pac-
TBOp aneTata aMMOHHMS.

9 OKCIIEpUMEHTAIIBHOE  U3Y- 1 0,5 |mratuB c mnpobupkamu; 1u- | YK-1,
YEHUE CBOMCTB KOMIUIEKC- auHAp Ha 25Mi; cnuproBka; | OIIK-1,
HBIX COECIMHEHUHN. pactBop NH4Fe(SOs)2 -6H20, | OIIK-7

pacTBOp THAPOKCHIA HATPHS,
pacTBOp XxJopuna Oapus; pac-
TBOp pOJAaHHWIA  AaMMOHWS,
pactBop Ks[Fe(CN)e]; pactBop
cynbdara xenesa (Il); pactop
Fea[Fe(CN)e]

10 OKCIepUMEHTAJIbHOE  U3Y- 2 0,5 |mratuB ¢ mpobupkamm; pac- | VYK-1,
YEHHUE OKHMCIUTENIBHO — BOC- TBOp cyibdara menu (I); pac- | OIIK-1,
CTAHOBUTEJIBHBIX  IPOLEC- TBODp cynb(dara nuHka; pactsop | OIIK-7
COB. Ks[Fe(CN)s]; 2  xene3HbIX

rBO3/sl TIUIIETKA Ha 2MJI pac-
tBOpbl: KMnOs, H2SO4, KJ,
FeSOa, FeCls

11 OKCIepUMEHTAJIbHOE  U3Y- 2 0,5 | mraTuB ¢ mpodupKammu; pac- YK-1,
YeHUE CBOWCTB TaJOIrEHOB, TBOp (hykcuHa; pactBop Opom- | OIIK-1,
Cepbl U UX COCIUHEHUN. HOM BOJIBI; 2H. pacTBOp TU- OIIK-7

pokcua HaTpus; 1H. pacTBOp
CEpPHOM KUCIOTHI, MUMIETKH,
WHJIWKATOpHas Oymara, 2H.
pactBopsl KCI, KBr,
KJ,AgNO3s, HNO3, koHi1. pac-

TBOp aMMHaKa, CCpHast KUCJ10-




Ta, OEH30JI, PaCTBOP Kpax-
MaJIbHOTO KJlelcTepa (CBexe-
IPUTOTOBIICHHOTO), XJIOPHAS
BOJa, OpOMHas BOJIa, HOHAS
BOJIA

11 OKCIIEpUMEHTAIBHOE  U3Y- 2 0,5 |mratuB c¢ mpoOupkamu, mak- | YK-1,
YEHHUE CBOMCTB HEMETAJLJIOB MycoBasi Oymaxka, 2H. pac- | OIIK-1,
IV-V rpynmnel u ux coenu- TBOp cynbdara ammonus, 2H. | OIIK-7
HEHUH. pactBop NaOH, 2H. pacTBOpHI

FeClz, Alx(SO4)s, MgCly,
NHsOH.MeTamibl IMHK, MEIb,
JKEJIe30, 0JI0BO, KOHII. a30THas
KHUCJIOTa, 2H. PacCTBOpP a30THOMH
KHCIIOTHI

12 OKCIEPUMEHTAIbHOE  U3Y- 2 0,5 MITaTUB C MPOOUPKAMH, KOHIIL. YK-1,
YEHUE CBOWCTB aKTUBHBIX pacTBopel cosieid HaTpus, ka- | OIIK-1,
METAJUIOB U UX COCMHEHUH. Jusi, KOHIl. cojsiHas kuciota, | OIIK-7

CTEKJISIHHAs MajJloyKa C BIAsH-
HOM MPOBOJOKOM, CIHPTOBKA,
QIIOMUHHUEBAs CTPYKKA
12 OKCHEPUMEHTAIILHOE  U3Y- 2 1 IITaTHB C IPOOUPKaMU; 2H. YK-1,
YEHUE  CBOWCTB IIEpeXOl- pactBopbl cyibdara meau (I1), | OIIK-1,
HBIX METAJIOB U UX COEMIH- MO KAJIUS; KpaXMallbHbIH OIIK-7
HEHUH. kieiicrep,papdopoBsiii TH-
reib, acOecTUpPOBaHHAs CETKa,
CIUPTOBKA, JJAKMYCOBas 0y-
Maxkka, 0,5H. pacTBOp HUTpaTa
HaTpHUsl, KOHILI. pacTBOP TH]I-
pPOKCHJIa HATpUs, ITMHKOBAs
1bUTh, 30% pacTBOp MIETOYH.
13 Omnpenenenue coaepKaHus 2 1 mTaTuB ¢ npodupkamu,konba |  YK-1,
coneit xenesa (Il) B pac- Ha 100mm; 250mm;mepnbii 1u- | OTIK-1,
TBOpaxX METOAOM I'PaBUMET- JH/IHHPaTHFHH»HHHTKaaBSPOHKHa(1)1/1 OIIK-7
pPUYECKOTO aHaIN3a JIBTPbI, PACTBOPHBI COJICH KECIIC3a
13 OrnpezesieHne KUCIOTHOCTH 2 1 oropetku, nunetku Ha 10 i, | YK-1,
IJIOJIOB M OBOILIEM METOIOM MepHble konobl Ha 50mi u Ha | OIIK-1,
ATKAUTUMETPUYECKOTO  THUT- 250mn, korndeckue koaosl st | OIK-7
poBaHus TUTpOBaHuUs, ctakaHel Ha 200
M1, OroKchl win (GappopoBbie
YaIlIKW,ITATHBBI, TEXHHYECKUE
U aHAJIUTUYECKUE BECHI, BOJS-
Has OaHs, QUIBTPHI.
14 DOTOKOJIIOPUMETPHUYECKOE 2 1 MepHble konobl Ha 50 mut, mu- | YK-1,
ONIPEAEIICHUE COJEH MEIU netku Ha 25 mu, 20 mi, 15 mi, | OIIK-1,
(1) B pactBOpE. 10 mn, S wmiu 1 mi, kioBetsl | OIK-7
(1 cm),®3K — 56M, mumiu-
MeTpoBas Oymara, mMapis WId
OWHT.

UTOI'O 18 8




4.5. CamocrosiTesibHast padoTa 00y4aromuxcs

Paznen nucuumim-

O0BeM akajl. 4acoB

Bun camocTositenpbHOM pabOThI
HBI (TeMa) OYHast 3a04Hast
dhopma dhopma
o0y4eHust | oOydeHus
MpopaboTKa y4eOHOTr0 MaTepuasa Mo JUCIUTIIINHE 4
Pa3nen 1. OcHoB- N
(KOHCIIEKTOB JIEKLIUH, Y4YE€OHMKOB, MaTepUaloB 3
HBIC TIOHSTHS U 3a-
CETEBBIX PECYPCOB)
KOHBI XUMHH. DKBH- >
BrImonHeHne HHIUBUYaTbHBIX 3a1aHAN 1
BAJICHT 2
mpopaboTKa yueOHOro MaTepuajia o JUCIUILINHE 4
Paznen 2. Ctpoenue (p p yd N p6 Aucl 3
KOHCIICKTOB  JICKIIHI ¢OHUKOB, MaTCPHAJIOB
aroma. [lepuoanue- A ’ p
N CETEBBIX PECYPCOB)
CKH 3aKOH U TIepH- B — 1
oJlHUecKas CHCTEMa BIMIOJTHCHUE WHIVMBUIYIBHBIX 3alaHUN
XUMHYECKHX DJIe- 2
MEHTOB
nmpopaboTka yueOHOro MaTepuaia Mo JUCITUILINHE 4
Paznen 3. Peaknu- pop v N P
(KOHCTIEKTOB JIEKIIUW, Y4eOHMKOB, MAaTepUajoB 3
OHHAas CIIOCOOHOCTH
CETEBBIX PECYPCOB)
BEIIEeCTB. XUMHYE- >
BrimonHeHne uHIUBUIYalbHBIX 331aHAN 1
CKas CBS3b 2
Paznen 4. Xumuue- | mpopaboTka yueOHOTO MaTepuaia Mo JUCIUTIIINHE 4
CKasl KWHETHKa. (KOHCTIEKTOB JIEKIIUH, Yy4YEeOHHKOB, MAaTepUAOB 1
CKOpOCTh XMIMHYE- | CETEBBIX PECYPCOB)
CKUX peaKklMi U Me- | BhIlmoiHeHNe WHANBHYaTbHBIX 3aaHUH 1
TOJIbI €€ PETyINpPOo- 2
BaHMS.
nmpopaboTka yueOHOro MaTepuaia Mo JTUCITUILINHE 4
Paznen 5. Xumuue- pop v N P
(KOHCTIEKTOB JIEKIIUH, Y4YEeOHHKOB, MAaTepUAOB 3
ckoe u (pazoBoe
CETEBBIX PECYPCOB)
paBHOBECHE. >
BrimonHeHne MHIUBUYaTbHBIX 331aHAN 5 1
mpopaboTKa y4eOHOro MaTepuasa Mo JUCIUTIIINHE 4
Paznen 6. Duepre- (KOHCTIEKTOB JIEKIIUH, Y4YEeOHHKOB, MAaTEpUAIOB 3
THKa XUMHYECKUX CETEBBIX PECYPCOB)
MPOIIECCOB. BrimonHeHne HHIUBUYaTbHBIX 3a1aHAN 5 2
Pa3znen 7. Xumuue- | mpopaboTKa y4eOHOro Marepuana 1o JUCIUTUIHHE 4
CKH€ CUCTEMEI: pac- | (KOHCIIEKTOB JIeKIUil, y4eOHHKOB, MaTepuaoB 3
TBOPBI, TUCIIEPCHBIC | CETEBBIX PECYPCOB)
CHUCTEMBI. BrImonmHeHNe HHIUBUYaTbHBIX 3aIaHAN 5 1
npopaboTKa yueOHOro Marepuana 1o JUCHUILIIHE 4
Pazzen 8. Kom- (KOHCTIEKTOB JIEKLIUH, y4eOHMKOB, MaTepuajoB 3
ILICKCHBIE COR/TH- CETEBBIX PECYPCOB)
HEHHS. BrinonnHeHNE MTHANBUYaTbHBIX 3aaHII 1 2




p npopaboTka y4yeOHOTro MaTtepualia Mo AUCHUIIINHE 4
aznen .
o (KOHCTIEKTOB JIEKIIUH, Y4YEOHHKOB, MAaTEpUAIOB 3
9.0xucIuTENBHO-
CETEBBIX PECYPCOB)
BOCCTaHOBHUTEIIbHBIE =
. BrImonHeHne HHIMBUyaTbHBIX 3aaHUMA 2
CBOICTBa BEIECTB. 1
popaboTKa yuyeOHOro Marepuasna no JUCIUILINHE 4
Paznen 10. Dnek- .
(KOHCIIEKTOB JICKIIMH, YYEOHHMKOB, MaTEpHAJIOB 3
TPOXUMHUYECKHE CU-
CETEBBIX PECYPCOB)
CTEMBL. =
BrimonHeHne HHIUBUYaTbHBIX 3a1aHAN 1 2
popaboTKa y4yeOHOro mMaTepuasna no JUCHUILIUHE 4
Paznen 11. Heme- (KOHCTIEKTOB JIEKLIUH, Y4YEeOHHKOB, MAaTepUaJOB 3
TaJIBl M UX COEU- | CETEBBIX PECYPCOB)
HEHUS BrimonHenne uHIUBUIYalbHBIX 3a1aHUN 1 2
popaboTKa y4eOHOro MaTepuasa mo JUCIUTIIINHE 4
Pasnen 12. Meran- | (KOHCIIEKTOB JIeKIMK, y4eOHHMKOB, MaTepUajoB 3
JIBI ¥ MIX COCJTUHE- CETEBBIX PECYpPCOB)
HUSL. BrimonHeHne uHIUBUAYaTbHBIX 331aHUN 1 2
Paznen popaboTKa y4eOHOro MaTepuasna mo JUCIUTIIINHE 6
13. Xumnueckas (KOHCTIEKTOB JIEKLIUH, Yy4YEeOHHKOB, MAaTepUaOB 3
UIEHTU(DUKAIUS: CETEBBIX PECYPCOB)
KaueCTBEHHBIH H BeimonHeHe WHAMBHyaTIbHBIX 3aaHUI 2
KOJIMYECTBEHHBII 1
aHaJIN3.
npopaboTKa y4eOHOro Marepualia no AUCLUIIINHE 8
Pazyien (KOHCHEKTOB JIEKIMH, Y4eOHUKOB, MaTepUaoB 3
14.®usnueckue n CETEBBIX PECYPCOB)
(usuko- BrlnonHenne nHANBUAYaIbHBIX 3aJaHUI 2
XUMHUYECKHE METO-
IIbl aHAJIU3a Be- )
IIECTB.
MOJITOTOBKA K CIa4e MOIYJIS 10 10
Uroro: 72 92

HepequL MCTOAHUYCCKOT'O obecreueHust JIJISL CaMOCTOSITEeIIbHOM pa6OTLI IO JUCHUIIIINHEC (MOI[y—

JI10):

1. KYSHCI_IOBa P.B. Meroauueckue YKaszaHug JIs CaMOCTOSTEIbLHOMN pa6OTBI o JUCHMIIIIMHE

«AHaNATHYECKass XUMUS ¥ (PU3UKO-XUMUIECKHAE METOIbI aHan3a». MuaypuHck, 2024 1.

4.6 BpinoJiHeHHEe KOHTPOJIbHOM PadoThl 00y4AKIIMMUCH 32049HO (popMBbI
HOpr}IOK HU3YUCHUA OUCHUILIIMHBI «AHaMTHYECKAsT XUMHSI U q)HSPIKO-XPIMI/ILIeCKI/Ie METO-
JIbl aHAJIM3a» 00yYarOIUMUCS 3a09HOIM (OPMBI 00YUEHHUSI CTPOUTCS 110 CIEeNYIOIEMY TUIaHy:
1. CamocTosTenbHOE M3yyeHHEe MaTepuana Mo y4eOHUKaM M y4eOHBIM MOCOOUSIM C HC-
M0JIb30BaHKUEM Y4eOHON MPOrpaMMBbI U CIIPAaBOYHOM JINTEPATYpHI;
2. BpInonHeHne KOHTPOJIbHBIX 3aJJaHUI COTIacHO MIM(PY U 3aluTa KOHTPOJIBHBIX padoT
(Tabmuiia BApMAHTOB KOHTPOJIBHBIX 3a/IJaHHUH IPUBEICHA B KOHIIE METOAMYECKOTO YKa3aHUs);
3. BrimonHeHue 1a00paToOpHOTO MPAKTHKyMa M TOCEIICHUE JICKIMA B MEPUOJ CECCHH,

OTYeT 1O Ja0OpPaTOPHBIM MPAKTUKYMaM (€CIIM TAKOBOW 3HAYUTCS B YUEOHOM IIAHE);
4. Cnava 3a4era (B COOTBETCTBUHU C YU€OHBIM TUTAHOM) TIO pa3jiesiaM JUCITUTIIIUHBI.




KontponbHble paboThl CTYAEHT IOJKEH BBINOJIHATH CaMOCTOSTENbHO. Eciam Ha KoOH-
TPOJIBHYIO paboTy IMOJIydeHa OTpULATEIbHAs PELEH3Us «HE JOIYCKAaeTcs K COOeceqOBaHUIO»,
KOHTPOJIbHYIO opabaThIBAIOT, C YUETOM 3aMEYaHUN PEIeH3EHTa, B TOW )K€ TeTpaju, U BhIChUIA-
10T Ha TIOBTOPHOE PELIEH3UPOBAHMUE.

Jlo 9K3aMeHa MJIM 3a4eTa CTYACHT MPOXOAMT 3AIMUTY KOHTPOJIBHON paboThl y mpemnoja-
BaTellsl, pELIEH3UPOBABIIETO €e, B TMYHOU Oecese.

PexomeHnaanum no BbINOJHEHUI0 KOHTPOJIbHOM padoThl
ITepen BbIIOIHEHWEM KOHTPOJIBHON pabOThl HEOOXOAUMO M3YUUTh pabouyo NMPOrpaMMy JUCLIH-
IUIMHBL «XuMusa» pasgena «Heopranumdeckas XuMus», TEOPETUYECKUNM Marepual B COOTBET-
CTBHMHM C COJIEP’KaHUEM JUCLMIUIMHBI 10 IPOrpaMMe, 10 YUeOHBIM MOCOOMSAM M PEKOMEHJALMsM,
O3HAKOMUTHCSI C PEIICHHEM THIIOBBIX 33Jad MO JAHHOH METOJUYecKoi paspaboTke. Pemenus
3aJjady ¥ OTBET HAa TEOPETHUYECKHE BOIPOCHI JOJIKHBI ObITh KOPOTKO, HO YETKO OOOCHOBaHbI, 3a
UCKJIIOUEHHEM TeX CIy4aeB, KOrJa MO CYHIECTBY BOIPOCa Takash MOTHBHpPOBKa He TpeOyer,
HalpuMep, KOrja Hy*KHO COCTaBUTh JIEKTPOHHYIO (OpMYIly aTOMa, HalKlcaTh ypaBHEHHE peak-
uuu u T.4. [Ipu pemennu 3a1a4 Hy>KHO IPUBOJIUThH BECH XOJ1 PEIICHUS U MAaTEMaTU4YECKOTO Ipe-
obOpazoBaHwUs.
IIpu pemenuu 3a1a4d U OTBETAX HA BOIPOCHI KOHTPOJIBHBIX 3aIaHUN CIIEyET UMETh B BUJY ClleE-
JyIolee:
1. Pemenue 3a1a4 HEOOXOAMMO COIIPOBOXK/IATh MOsICHEHUEM. MaTemMaTuuecKue pacyeTsl 00s13a-
TEJIBHO JIOBOJUTH JI0 KOHKPETHOT'O YUCIIOBOI'O OTBETa (HEOOXOJUMO BO3BOJIUTH B CTENEHb, U3-
BJIEKATh KOPHH, BBIYHCISTH JIOTApU(DMBI YHCeN ¥ POU3BOIUTH APYIHEe MaTeMaTHYECKHE orepa-
1I1HN).
2. Ilpu pemeHuu 3aa4 Ha XMMHUYECKOE PAaBHOBECHE B BBIPR)KEHUE KOHCTAHTHI PABHOBECHUS Clie-
JIyeT MO/ICTaBJIATh 3HaYEHUS! PABHOBECHBIX KOHLIEHTPAILM BEIIECTB, BHIPAXKEHHbIE B MOJIb/JI.
3. OKMCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEaKLMH, MPOTEKAIOLINE B BOJHBIX pacTBOpax, ypaBHU-
BalOTCA MOHHO-2JIEKTPOHHBIM MeTonoM. IIpu cocTaBieHMM MOHHO-2JIEKTPOHHBIX CXEM MPOLEC-
COB BOCCTAHOBJIEHHSI M OKHCIJIEHHS MaJIOPaCTBOPUMBIE AJIEKTPOJIUTHI, CIa0ble AIEKTPOJIUTHI Clie-
JyeT 3ammucaTh B MOJIEKYJIIPHOM Gopme, KpoMe Toro, HaJlo yuuTsiBaTh pH cpenbl.
4.11pu BINOJIHEHUHN 3aJIaHUH CIIEAYeT MOJIb30BaThCs MPUBEICHHBIMU
B PEKOMEHJIAIMX CIPAaBOYHBIMH TAOIUI[AMU IO KOHCTAaHTaM MOHU3ALUH CIa0BIX 3JIEKTPOJIUTOB,
MIPOU3BEICHUSAM PACTBOPUMOCTH M KOHCTAaHTaM HECTOMKOCTH KOMITJIEKCHBIX MOHOB.
5. OTBeThI Ha KOHTPOJIbHBIE BOIPOCH! JOJKHBI OBITh KPATKUMH, HO HCUEPIBIBAIOLIUMHU U COTIPO-
BOXKJIAThCSl TEOPETHUECKUMU OOOCHOBaHUSIMH, (POpPMyIaMH U YPaBHEHUSIMH XUMUYECKUX peak-
muil. [Ipu oTBeTe Ha TeopeTHUECKUe BOIIPOCH! HE CIEeyeT MepenuchiBaTh TEKCT yUeOHUKA.
6. KoHTponbHble paOOThI BBIOJHAIOTCS B TETPaAsX, 3a4TEHHbIE padOThI MPEACTABISAIOTCS CTY-
JIEHTaMH Ha DK3aMEHE.
7. Bce 3amaum cnenyer pemath B cucteme CH. Jlanee npuBeneHbl HEKOTOPHIE MOHATUS XUMHH 1
CHocoOBI BBIPa)KEHUS! KOHLIEHTPAIM pacTBOPOB € MCIOJIb30BaHUEM cucTeMbl CH.

4.7.Conep:kanue pas3aejioB TUCHUILIMHBI

Pa3)1e.11 1. OcHOBHbDIE TOHATHSA U 3aKOHLI XUMHH. DKBUBAJIEHT

[Ipeamer uzyuenus xumMuu. MecTo XMMHUHU B 11€JIOM U HEOPTaHUYECKOM XUMHH B YACTHOCTHU
Cp€an €CTCCTBCHHO - HAYUYHBIX JUCHOUIIINH. Poxb XUMH3AlUH B Pa3BUTHU CCIIbCKOT'O XO03STCTBA
U TMHUILIEBOrO0 Mpou3BojacTBA. OTHOCHUTENIbHBIE aTOMHBIE U MOJIEKYJsApHbIe Macchl. [Ipocteie u
clokHbIe BelecTBa. HomeHknaTypa Heopranmdeckux BemectB. Monb. Moisipaas macca. Mo-
JSpHBIA 00beM. ATOMBI. DneMeHThl. Monekymbl. CTexuomMeTpus. 3aKOH COXpPaHEHHsI MacChl U
SHEpPruM. 3aKOH MOCTOSIHCTBA COCTaBa: NAJIbTOHUIBI U OEpPTOUIU/BL. 3aKOH ABOraJpo U Clel-
CTBHUSI U3 HETO. 3aKOH KPATHBIX OTHOLIEHUHN. 3aKOH YKBUBAJIEHTOB. MoJIsipHas Macca SKBUBAJICH-
Ta. Mcmonp30Banne XUMHUYIECKIX HOHHTI/II\/'I, 3aKOHOB U METOJ0B HCCJIICIOBAHUA B CETBbCKOXO03SH-
CTBEHHBIX U OHMOJOTMYECKHX HayKaX. DKOJOTHYecKas OMacCHOCTh HETPaMOTHOTO MPUMEHEHUS
XUMHUYECKHX TPOJYKTOB B CEIbCKOM Xo3siiicTBe. Mcmonp30BaHME OCHOBHBIX 3aKOHOB €CTe-
CTBCHHOHAYYHbIX JUCHUILIJIMH B HpO(i)eCCHOHaHBHOﬁ JACATCIIBHOCTH. HpI/IMeHeHI/Ie MCTOA0OB Ma-
TEMaTHUYECKOTr0 aHaIM3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAILHOTO HCCIE0-



BaHus. CaMoopranusaiys 1 caMooOpa3oBaHHe.

Pa3znen 2. Ctpoenue atoma. [lepuoauyeckuii 3aK0H U NMepUOANYECKAsT CHCTeMa XUMHYe-
CKHX 3JIEMEHTOB.

OCHOBHBIE IPUHLHUIIBI KBAHTOBOM TEOPUH CTPOCHHMSI BEILIECTBA: MIPEACTABICHHS O KOPIYCKYIIAP-
HO-BOJIHOBOM JyaJM3Me SIBJIEHUN MUKpPOMMpA, IPUHLIUIIE HEOIPEAEIEHHOCTH, YpaBHeHuu Llpe-
JTUHTEpa, BOJHOBOM (PYHKIMM, aTOMHOW opOuTanu. KBaHTOBBIE YMcla: IJIaBHOE, OPOUTAIBLHOE,
MarHuTHOE M CIIMHOBOE. DHEPreTUYeCKUe YPOBHHU U MOJYPOBHU aToMa. B BONHOBBIX (yHK-
[UH, OTBEUYAIOLIUX PA3JIUYHBIM OPOUTATBHBIM KBAHTOBBIM YHUCIIaM, U paclpeesieHIe JIeKTPOH-
HOU TUIOTHOCTHU Ha Pa3JIMYHbIX aTOMHBIX OpPOUTAIISX.

[TpuHLMIIBI 3aMIOTHEHUS 3JIEKTPOHHBIX OpOUTaeil aToMa B OCHOBHOM COCTOSsIHMM: TipuHuu [la-
yI, TpaBuiIo XyHIa. DJIEKTPOHHbIE eMKOCTH OpOUTael, MoxypoBHEH U ypoBHeH atoma. Cro-
cOOBI 3aMKCH IEKTPOHHBIX (POPMYI aToMa.

[Tepuoaunueckas cuctemMa M CTpOEHUE aTOMOB 3JIEMEHTOB. IlocTpoeHune cTpyKTyphl epruoauye-
CKOM CHUCTEMBI, UCXO/Is U3 IHEPreTUYECKOM IMOCIIEI0BATEIbHOCTH NOAYpOBHEN aToMoB. [loHs-
THE MEPUOJIa, TPYIIIIbI, OATrPYIIIIbI EPUOMYECKOIN CUCTEMBI. S-, p-, d-, f-3J1IeMEeHTHI U HX pacIio-
JIO)KEHUE B CTPYKTYype nepuoaudeckon cucreMbl. CoBpeMeHHas (GOpMyIUPOBKa MEPHUOTUIECKO-
ro 3akoHa. JJIMHHO- U KOPOTKOIIEPUOHBINA BapUaHThl EpUOANYECKOM cuctemsl. MIx ocoOeHHo-
ctu. PacnonoxxeHue B HUX METaJUIOB M HEMETAJUIOB. 3HaYEHUE MEPUOINYECKOr0 3aKOHA I XH-
MUH.

CBolicTBa aTOMOB 3JI€MEHTOB (TIOTEHIMANl HOHU3ALUU, CPOJICTBO K 3JIEKTPOHY, dJIEKTPOOTpHUIIa-
TENBHOCTH, panychl BaH-nep-Baanbca), 00muye XUMUYIECKUE CBOMCTBA JIEMEHTOB U HX COC/IH-
HEHUU W NEePUOJUYECKUN XapaKTep UX U3MEHEHUSI.

Pa3nen 3.PeakunonHasi cnocoOHOCTH BelllecTB. XUMHUYeCKasi CBSA3b

[ToHsiTHE O XMMUYECKOM CBSI3U. THUIIBI XUMUYECKHX CBA3EH: KOBAJCHTHAs, IOHHAs, METaJJINYe-
CKasi, BOJOPOIHAS.

XapakTepUCTUKH CBS3CH: NEKTPUUECKHUE TUIIOJIbHBIE MOMEHTHI, 3 (EKTUBHBIE 3apsAbl AaTOMOB,
CTENeHb MOHHOCTH, HAMPABJIECHHOCTh M HACBHIIIEHHOCTb, SHEPTUS U JITMHA CBS3H.

Meton BaJeHTHBIX CBA3€H MU OCOOEHHOCTH HCHOJBb3yeMOW B HEM BOJHOBOH (yHKIWHU, G- U T-
cBs3M. Tunsl rubpuaN3auu aTOMHBIX OpOUTaNIel U reoMeTpus MoJekyll. Hernonenennsie snek-
TPOHHBIE MApPbl MOJIEKYIL.

MeTton MONEKyISpHBIX OpOUTaliel U OCOOEHHOCTH UCHOJIb3yeMOW B HEM BOJHOBOW (DYHKIIMH.
CBsI3bIBAIONINE U PA3PBIXIIAIONINE MOJIEKYIIIpHbIE opOouTanu. VX 3anoJHEeHue 3JIeKTpOHaMH, I10-
PAOK U 3Heprus cBsizel. CBsI3U B ABYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.

[TpuMeHeHNEe TEOPUH XUMUYECKOH CBSI3U B XUMHUH U OMOJIOTUU. DHEPIus KOBAIEHTHBIX CBA3EH U
DHEpPreTHKa XMMHYECKMX peakuuid. ['eomerpuss monekyn. KapkacHele M IpOCTpaHCTBEHHBIE
n300pakeHust MoJieKyJl. ' MOKOCTh OMOMOJIEKYI KaK pe3ysibTaT CBOOOAHOTO BpallleHUs] BOKPYT G-
cBs3eil. B3aumoseiicTBue OMOMOJIEKYN ¢ BOJIOM Kak CIIeJICTBUE 0Opa30BaHUsI BOJOPOIHBIX CBSI-
3eM ¥ B3aMMOJEICTBYSI TUIIOJIEH BOJIBI C AaTOMAMHU, UMEIOIIMMY 3HAYUTEIIbHBIE 3apsI/Ibl.

Pa3znen 4. Xumudeckasi KuHeTHkKa. CKOPOCTh XMMUYECKHX PeaKUMid M1 METOJbI ee peryJu-
poBaHusl.

[TonsiTHE O CKOPOCTH XUMHUYECKON peaknuu. VcTuHHAs (MTHOBEHHAs) CKOPOCTh peakmuu. Oc-
HOBHbIE (DAKTOPBI, BIHUSIONIME HAa CKOPOCTh pEaKIMU. XMMHUYECKas peaklus Kak IOocCieqoBa-
TEJIbHOCTh 3JIEMEHTAPHBIX CTAAUN. 3aKOH JEMCTBYIOIMX MAacC — OCHOBHOW 3aKOH XMMHUYECKOMN
KMHETUKHU JUIs 3JIEMEHTapHOU cTaann. KoHCTaHTa CKOpPOCTH peakLuu.

3aBUCHMOCTh CKOPOCTH XHMHUUYECKOU peakmuu oT Temriepatypsl. [Ipasmio Bant-I'odhda. Ypas-
HeHue Appenuyca. [IpencraBienne 06 SHEpruM akTUBAIMH, YHEPreTUYECKOM Oapbepe U mepe-
XOJTHOM aKTHBHUPOBAaHHOM KOMILJIEKCE.

MeTtob! perynpoBaHusi CKOPOCTH XMMHUECKON pEaKLINH.

3HaueHUEe XUMHUYECKONH TePMOJUHAMUKUA M KMHETUKU B XUMHUU, OMOJOTUU U CEIBCKOM XO3s5H-
CTBE.

Pa3nen 5. Xumuueckoe u ¢ga3zoBoe paBHoBecHe.

OO6patumMble 1 HEOOpaTUMbIe XUMHUYECKUE MPOIecChl. XUMHUYecKoe U (a30Boe paBHOBecue. XH-



MHYECKOE PaBHOBECHE KaK pe3yJbTaT CaMOIPOM3BOJIBHOTO MPOTEKAaHUS 0OpaTHMMOM peaKIiH.
JlnHamMuyeckuil XapakTep XMMHYECKOro paBHOBECHA. 3aKOH AeHcTBYrOIMX Macc. KoHctanTa
paBHOBecHsl. CMelleHNE pPaBHOBECHS MPU U3MEHEHUHU KOHLIEHTpAlUM, TEMIEpaTypbl U JaBlie-
Hus. [Ipunnun Jle-IllaTense. [Iporuno3upoBanue HanpaBieHHUs peakuid. Poib XuMHYECKUX paB-
HOBECHUH B IPUPOJIE.

Pa3znes 6. JHepreruka XuMM4ecKHX MPOLECCOB.

CocTogHME BellecTBa; TEMIlEpaTypa M JaBJICHUE KakK MapaMeTphl, ONPEIEIIAIOIINE COCTOSHUE
BELIECCTBA.

OHTaNbNUs Kak (YHKIUS COCTOSHHUS BEIIECTBA, KaK Mepa 3allaceHHOHN BEIECTBOM JHEPIHH.
OneKkTpoHHas1, KoyiebarenbHas, BpalareiabHas M MOCTyHaTelIbHas COCTABISAIOUIME SHTAJIBIIUH.
CBsI3b HTAJIBIINU U TEIUIOEMKOCTH. DHTAJIBIMS U TEIJIOBOH dPQeKT peakunu. Beraucnenue 3H-
TQJIBIIUU PEaKLHUM 0 3HAYECHUSM SHTAIbIUN 00pa30BaHUs MPOJYKTOB M PEAreHTOB pPEaKIUH.
3axoH ['ecca.

CBo0OogHas SHEPTHUS I'u66ca KaK byHKIHS COCTOSIHUS BEIECTBA.
AG peaknuu Kak NMpUYUHA MPOTEKAHUS CaMOIIPOM3BONIBHBIX peakmuid. Cesizp AG peakmuu c
KOHCTaHTOW paBHOBecHs peakiuu. Berancinenne AG peakuuy 10 3HaYEHUSIM CBOOOHBIX SHEP-
ruil 00pa3oBaHus IPOJYKTOB U PEAr€HTOB PEAKIUH.

OHTponus. BepoATHOCT MaKpPOCOCTOSIHUS KaK YUCIIO MUKPOCOCTOSIHUN IIPU 3alaHHOW DHTaJIb-
UU. DHTPONUS KaK Mepa BEPOSITHOCTH MaKpPOCOCTOSIHMSI. BpIuuCIIeHHE SHTPONUN PEaKIUU 110
SHTPONUAM NPOAYKTOB U PEAareHTOB peakuuu. BTOpoi 3aKOH TEPMOAMHAMHUKHU KaK KpUTEpUI
HAIpPaBJICHUS XUMHUYECKON peakluu. DHTAJIbIUMHBIA U SHTPONUIHBIA BKJIaJbl B CBOOOJHYIO
JHEPruro peakuuu. MIx oTHOcHUTEIbHAS POJIb.

[IpuMeHeHre U 3HAYEHHE PHEPreTUKH XMMHUUYECKUX peakiuil. I[Iporno3upoBanue HampaBiIeHUs
peakuii. Bo3amoxHOCTH pacuera u mpuOImKeHHbIX orleHoK AG peaknuii. DHepreTuka GHOCHH-
T€3a U CUHTE3a HEYCTOMYMBBIX COCTMHEHUH.

Paznen 7. Xumuuyeckue CHCTEMBbI: PAaCTBOPBI, IMCIIEPCHbIE CHCTEMBI.

PactBops! u ux npupona. [lpuunnel oOpasoBanus pacTBopoB. [Iprpoaa MEKMONEKYISPHBIX CHUII
B pacTBopax. CriocoObl BeIpaKE€HUs KOHIIEHTpALlUU pacTBOPOB. MieanbHble U HeuseanbHble pac-
TBOPBI.

ONEKTPOIUTBHl U HEDJIEKTPOIUTHI. Teopus 3IEKTPOIUTHUECKON auccounuanuu. Jucconumanus
AIIEKTPOJINTOB B BOJHBIX pacTBopax. I'maparanus (conbBaTarusi) HoHOB. CTeneHb U CTYNEHU
mucconanuu. CuiibHbIe U ciiabble 31eKTponuThl. KoHcTaHTa nucconannu U (akTopsl, BIMs-
foue Ha Hee. MlonHble peakuuu. [IponsBenenre pacTBOPUMOCTH. 3HAUYEHUE CHIIBHBIX U CIIA0BIX
AIIEKTPOJINTOB. PacTBOPBI HEANIEKTPOJIUTOB U UX CBOMCTBA.

Huccouumanus Boabl. VMoHHOe mnpousBeaeHue Boibl. Bomoponneii mnokasarens (pH) u ero
BIMSHUE HA XOJ TEXHOJOTMYECKUX IpoueccoB. Ero m3smepenume u 3HadeHue. KucnorHo-
OCHOBHBIE CBOMCTBa pacTBOPOB 3JEKTPOIUTOB. Jluccoumanus amdonutoB. Bona, kax
pacTBOpUTENb. 3HAYEHHE BOJBI JUIsl TEXHUYECKMX IpoueccoB. Bogomoaroroska. I'mapartsl.
Kpucramnoruapatel. ConbBaTbl. 3HaYeHHE PAaCTBOPOB B XUMHUH, OHWOJIOTUH, TEXHUKE U OBITY.
I'mpponu3 coneit. Koncranta u creneHs ruaposnnsa. MX 3aBHCUMOCTB OT TEMIIEpaTyphl,
KOHIEHTpauuu U npuposl conell. [lonarue o OydepHbIx pacTBopax. /lucnepcHble CUCTEMBI.
Crpoenue, ki1accupuKaIys U CBOWCTBA TUCTIEPCHBIX CUCTEM.

Pa3zgen 8. KommiiekcHble coeIuHeHU.

CocraB U cTpoeHHe KOMIUIEKCHbIX coeanHeHui. Koopaunanuonnas teopust Bepuepa. [Ipupona
XUMUYECKHUX CBS3€M B KOMILJIEKCHBIX COCIMHEHMsIX. [[Mccomumanus U yCTONYHMBOCTh KOMILIEKC-
HbIX coelnHeHH. KoHCTaHTa yCTOMYMBOCTH M KOHCTaHTa HECTOMKOCTH KOMIUIEKCHBIX COEIH-
HeHui. IX HOMeHKIaTypa. 3HaueHne KOMIUIEKCHBIX COeMHEeHNN. X1opodwi, reMuH, hepMeH-
ThI - IPUPOJIHBIE KOMIUJIEKCHBIE COETUHEHUS.

3HavYeHHEe KOMIUIEKCHBIX COCIMHEHHN B OMOXUMHUU KJIeTKd. HoBoe HampaBieHWe B XUMHH —
OMOHEOpraHNYecKast XUMHUSL.

Pa3znen 9. OkucjMTeIbHO-BOCCTAHOBHUTE/IbHBIE CBOICTBA BelleCTB.

.BajleHTHOCTb M CTENeHb OKUCIEHUs 3JIeMEHTOB. [IpaBuiia HaXOXIEHUS CTETNIEHU OKUCICHUS



51eMeHTOB.  OKHUCIIUTENbHO-BOCCTAHOBUTENBHBIE CBOICTBA AJIEMEHTOB M MX COEIUHEHMM.
OKuCnIUTENN U BOCCTAHOBUTENN. THUIBI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuid. Cocras-
JIEHUE UX ypaBHEHUM. PaKTOpbI, BIUSAIOIIUE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.
OKHUCIUTENTbHO-BOCCTAHOBUTENIbHBIE SKBUBAJICHTHI.

3HaueHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA B IPUPOJIE.

Pa3znen 10. DiekTpoxuMuveckue CUCTEMBI.

[Tonstue 00 3NEKTPOIHBIX MOTEHIMATAX W IJIEKTPOXHUMHYECKHX cuctemax. OmpeneneHue
HAIpPAaBJICHUS U TNIyOUHBI MPOTEKAHUS OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIU C TOMOIIBIO
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIIMATIOB. DJIEKTPOJIN3.

Pa3zgen 11. HemeTa/ i1l M UX COeMHEHU S

CBoeobOpasue CTpoeHHs aToMa BOJOPOAa, (PU3MUECKUX U XUMHUYECKUX CBOKWCTB ATOTO JIEMEHTA.
H3oTomnbl Bogopoaa. 3HauyeHre BOJAOpoa Kak Haubosee pacipoCcTpaHEHHOTo dyeMenTa Beenen-
HOM.

Bonopoanas cBsi3b, €€ 3HaYEHUE B IPUPOJIE.

buHapHble coenMHEHUs BOJOpOJa C 3JIEKTPOOTPULATENbHBIMU 3JIEMEHTaMH, UX IOBEICHHE B
BOJHBIX pacTBOpax. I'maparamus npoToHa.

Bonoponconepixaiiue opraHu4eckiue COEIMHEHUs KaK OCHOBHbBIE KOMIIOHEHTBHI >KMBOIO Belle-
cTBa. Posib BOJIBI Kak cpeooOpa3yrouiero BemecTra KieTku. Boaa B cenbckoM xo34iicTBe. DKO-
JIOTUYECKHE aCIIEKThI BOJIONOIb30BaHUS.

“ HMueptHble ” ra3pl, ux crpoeHue. OCOOCHHOCTH HMX XHMHUYECKUX U (PU3NYECKUX CBOMCTB.
CoenuHeHus 0J1aropoIHbIX T'a30B.

l"ajiorensl U UX COEIMHEHHUs. DJIEKTPOHHOE CTPOEHUE AaTOMOB TaJIOT€HOB M 3aKOHOMEPHOCTHU
U3MEHEHHUsl CBOMCTB TaJlOT€HOB B MOArpymnmne. XJOopoBOAOPOJ, XJOPOBOJOPOJHas (COJsHAas)
kuciota. COeIMHEHHS] C TOJOXKHUTEIbHBIMUA CTEHEHSMU OKHUCJICHHUS XJIOpa, MX XUMHUYECKUE
cBoiictBa. OcoOEHHOCTH XJIOpa Kak OMOTEeHHOTO 3JieMeHTa. Poib Xiopa B KieTke; (Top Kak
OHOJOTUYECKH HEOOXOIUMBIM JIEMEHT U KaK 3JIEMEHT — 3arpsA3HUTENh OKPYKAIOIIEH CpeIbl.
Kucnopon. Atomnas xapakrepuctuka. OCOOEHHOCTH CTPYKTYPHI MOJIEKYJ KHCJIOpOJa. 3Haue-
HHUE KUCJIOPOJ1a, KaK OCHOBHOT'O 3JIEMEHTAa 3eMHOM Kopbl. MHOrooOpas3ue coelMHeHUIH KHUCI0po-
na. O3oH. Ilepokcupl. DKkogoruueckas pojib KUCIOPOIa U 030HA aTMOC(EPHI.

Cepa. OcobeHHOCTH XUMHUECKUX CBsizel cepbl. ['uapuasl u okcuasl cepbl. Cynbhuabl U NoIu-
cynbuasl cepbl. CepHUCTas!, cepHasi U THOCEPHAsk KUCIOTHI.

CynbuTthl, cynbhaTsl 1 THOCYIb(GATH. 3HAYCHHE COEIMHEHHH cepbl. DKOJIOTHYECKH OINacHbIe
COEJITMHEHUS CEpHI.

A3zor B npupoze. AToMHas xapakrepuctuka. Ilomyuenue n npumenenue azora. CoenuHeHuUs
a3oTa ¢ BOJOPOZOM UM KuciopoaoMm. [lomydenne cBoiicTBa mnpuMeHEHUE. AMMOHUWHBIE COJIH.
MoueBuHa. A3zoTucTast U a30THast KUCIOTbl. HutpuTel u HUTpaThl. [IpMunHBI HEYCTOMUMBOCTH
coenuHeHui azora. Ocoboe 3HaueHHue a3oTa Kak OuoreHHoro snemeHta. ®ocgop. Ero aromuas
xapakrepuctrka. Coeaunenus gpochopa ¢ kucnoporom 1 BogopogoM. @ocouasl. Pochopuctas
kuciaota. Mera-, opto-, nojiu- u nupodocopusie kuciaotel. x 3nauenune. ®ochute u pocda-
Thl. buorennoe 3Hauenue pochopa. Kpyrosoport azora u pocdopa B npupoze.

VYrnepon B mpupoje. Xapakrepuctuka atoma. OCOOEHHOCTH XMMUYECKUX CBSA3EH yriepoa u ux
ponb. CoearHeHUs yriiepo/ia Kak OCHOBA AJIs TOIUIMBA U NoiuMepoB. OKCuabl aToma yrieposa.
Oxonorudeckoe 3HaueHne CO2 B atMochepe (mapHUKoBwiid 3¢ (exT). YroapHas KUCIOTa U Kap-
O0HaThI, UX 0coOeHHOCTH. brorenHoe 3HaueHue yriaepoaa. Kpyropopot yriaepoja B mpupoJie.
KpemHnii B mpupojie, B )KUBOTHBIX OpraHu3Max. Okcuapl KpeMHUs. KpeMHHeBbIe KUCIIOTHI, CH-
JMKAThI, UX NpuMeHeHne. KpeMHuil, kak mouyBooOpa3yromuil 3J1eMeHT.

Paznen 12. MeTaJuibl 1 UX COeTUHEHHS.

Meramumueckas cBs3b. HaTpuii u kanuii B npupoje. XapakTepucTUKa aroMoB. Posib Hatpus u
Kanusi B OMOXMMHUHU pacTeHHM W KUBOTHBIX. ['HMIparanys KaTHOHOB HIEOYHBIX METAJUIOB U
KPYroBOpOT HaTpusi M Kanmus B npupone. Cdepsl NpUMEHEHHsS COCTUHEHUH HATpUs U Kalus.
Maruuii. Ero conepaHne B pacTUTENbHBIX M UBOTHBIX opraHusmax. OKCUI, TUAPOKCUI U
comu Mmarnus. Ux 3Hauenue. Mon marnus u xiopodwnn. Kanpuwmii. buonormueckas poib



Kanplus U ero coeAuHeHU. Colm MarHus M KajublUs M KECTKOCTh IPUPOIHBIX BoA. Mepbl
KECTKOCTHU BOJBI.

AnroMUHUR. ATIOMUHUH, KaK KOMILIEKCOOOPa30BaTeh U MOYBOOOPA3YIONIUH d1eMeHT. AMo-
TEpPHbIE CBOMCTBA AIIFOMUHUS.

D - snemeHTsl - nepexonHblie MeTamibl. VX XapakTepHas OCOOEHHOCTh: IEpEMEHHasl CTEIEHb
OKHUCJIEHUS, 00pa30BaHHe KOMILJIEKCHBIX COESMHEHHIH.

Menp. Cepebpo. Mens B nectuningax. bakrepunuaneie cBocTBa cepedpa.

Menp u cepeOpo Kak KOMILIEKCOOOpa30BaTeH.

[Muuk. Pryts. Kagmuii. FIX 3Ha4eHHE U TOKCUYHOCTb.

Xpom. XpoMuUThl. XpoMaThl U OUXPOMAThI KAK BOCCTAHOBUTENIN U OKHCIUTEIIH.

Mapranen. Manrasartsl ¥ IEpMaHTaHATHI.

Kenezo. Ponp sxene3a B )KM3HM OpPraHu3MOB. ['eMOrnoOuH. DIEKTpOXHUMHUYECKas KOpPpo3us U
MeTobI OOpBOBI ¢ HEell. 3ammTa MeTaioB OT Koppo3un. KaToHoe 1 aHOJHOE TIOKPBITHSL.
OcHOBHbBIE XUMUYECKHE OCOOCHHOCTH JJAHTAHOUIOB U aKTUHOUIOB.

MeTamibl-MUKpPO3JIEMEHTBI. TOKCUYHOCTD TSKEIBIX METAJIOB.

Pazgen 13. Xumuveckasi uaeHTU(PUKANMSA: KAYeCTBEHHbIH ¥ KOJHYEeCTBEHHbIN aHAJIU3
IIpeamer n 3aja4u aHATUTUYECKOM XUMHH. POb aHaIUTUYECKONM XMMHUH B IIPOU3BOCTBEHHBIX
polueccax, B KOHTpOJIe KauecTBa POAYKLUH, B OXpaHe okpyxkaromen cpensl. [lonsatue o ITIK.
KauecTBeHHbIN U KONMUYECTBEHHBINH aHanu3. VX 3HaueHue. XuMUYECKUE U (PU3UKO — XUMUYe-
CKUe (MHCTPYMEHTaJIbHbIE) METO/Abl aHajau3a. VX TOYHOCTh M UyBCTBUTEJIBHOCTb. lIpuHIMIIEI
BbIOOpA METO/1a aHAJIM3A.
Ananutnueckue peakuuu. TpeOoBaHUS K HUM, UyBCTBUTEIBHOCTh U CEJIEKTUBHOCTb. XapakTe-
PUCTHKA TIOJTHOTHI MIPOTEKaHHS PEAKLUH M0 KOHCTaHTe paBHOBecHs. OCHOBHAS U MOOOYHBIE pe-
aKLUN.
AHanuthueckue curaaisl. X ocoGeHHOCTH AJ1s pa3IMYHBIX METOJ0B aHAIM3a.
OneHka NpaBUWIBHOCTH PE3YJIbTaTOB aHAIU30B.
Bocnpousponumocts u3MepeHuit. CiiydailHble U CUCTEMATHYECKUE MOTPEII-HOCTH H3MEPEHUH.
WX BbIsIBIEHME, YyCTpaHEHUE U yueT. AOCOIIOTHBIE U CHUCTeMa-THUecKue omuoku. M3 pasmep-
HOcTh. OmpeneneHue rpaHull pazdpoca MU3MEpPEHUH W CTaHAApPTHOrO OTKJIOHeHHus. lIpomaxu
(rpyObie ommbku ). Kpurepun ux ydera. 3Havamue nugpsl. X yueT B OolleHKe TOUHOCTH pe-
3yJbTaTOB aHAJIMN3A.
CriocoOb! pa3zienieHysl, BbIACICHUS U KOHIIEHTPUPOBAHUS BEIIECTB.
Paznenenue, BeleIeHUE M KOHLIEHTPUPOBAHKUE JIEMEHTOB C MOMOLIBIO OCAXIACHUS UX TPYIHO-
PacTBOPUMBIX COCIMHEHUM. [ PYIIIIOBBIE U CEIEKTUBHBIC PEarcHTHI.
Xpomarorpadusi. Ee cyuHocTs U pazHoBUAHOCTH. [lokazarenu xpomarorpaguyeckoro pasze-
nenus. Cilydau IpUMEHEHUS.

XuMuyeckue MeTobl uaeHTuukanuu. ['paBuMeTprueckuii aHanus.

CymHocTh MeTona. TpeboBaHus, MPEabIBIsIEMbIE K OCaKIaeMON 1 BecOBOM (opmam. Y CIoBuUs
KOJIMYECTBEHHOT'O OCaXKJIEHUS TPYIHOPAaCTBOPUMBIX BellecTB. [locneoBaTeIbHOCTD onepanuii u
npreMbl 00pabOTKHU 0CaZKOB, IPOMBIBAHUE OCAKOB, BBIOOP MPOMBIBHON KHUAKOCTH, I€KaHTALIUs
U (hUIBTpOBaHUE, BAPHAHTHI U TEXHHUKA ITHUX Omepaiuii. BeicylmBanue 1 B3BEIIMBAHUE OCAJ-
KOB.

ToyHOCTh TPaBUMETPUUYECKUX METOJIOB, (DAKTOPHI, BIUSIONIUE HA TOYHOCTh. AHAIUTUYECKUE
BECHI U Pa3HOBECHI. TeXHNKa B3BEIINBAHUS.

TuTpuMeTprUUeCcKUu aHaJIN3.

CymHocth Metona. [Ipsmoe u oOpaTHOE TUTpOBaHUE, TUTPOBAHUE 3aMeC-TUTEINA. MeTobl TUT-
pUMeTpUYecKoro aHanm3a. TpeOoBaHUS, MPEIbSBISEMbIe K PEaKIUsSIM B TUTPHUMETPUUYECKOM
aHanuze. M3mepurenpHas nocyna. CriocoObl BBIpaKEHUSI COCTaBa PacTBOPOB U BBIYMCIIEHUE B
Pa3IMYHBIX METOJaX TUTPUMETPUUYECKOro aHanu3a. Tutpoanue. Touka 3KBUBAJIGHTHOCTH U KO-
HEYHasl TOYKa TUTPOBAHUA.

CrangapTHble W CTaHIAPTU3UPOBAHHBIE PACTBOpHI. llepBUYHBIE CTaHAAPTHI U TpeOOBaHUS,
npeabsBisieMble K HUM. Pukcananbl. Bropuunbsie (CTaHIapTU3UPOBAHHBIE) PACTBOPHL. TOUYHOCTH



TAUTPUMETPUYECKOr0 aHaIN3a. FICTOUHUKYN NOTPEIHOCTEN.

KucioTHO-0CHOBHOE TUTPOBAHHUE.

CymzocTts MeTona. IlepBuuHble cTaHIapTHI U pacTBOPOB KHUCIOT M mienouyeil. Crangaptusa-
1S pacCTBOPOB KUCIOT U 1Ie04el. Touka HEUTPaIbHOCTH, TOYKA SKBUBAJIECHTHOCTH U KOHEYHAs
TO4YKa TUTpoBaHUsA. Beruucnenue pH B pa3anuHbie MOMEHTHI TUTPOBAHUS U ITIOCTPOECHUE KPUBBIX
TUTPOBAHUS CHIIBHBIX U CJIA0BIX KUCIOT U OCHOBAHMIA.

Posib vHIMKATOPOB B METOJE KHCIOTHO-OCHOBHOIO TUTPOBaHUs. Teopus nHaAukaTopoB. MuTep-
BaJl IIepexoaa OKpacku uHaukaTtopa. [lokazarens TuTpoBaHus MHAMKATOpa. PacpocTtpaneHHble
UHIUKATOpBl. BHIOOp MHAMKATOpa [UIs yCTAaHOBJICHHUS KOHEYHOM TOYKHM THTpOBaHUSA. OmmMOKu
TUTPOBAHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.

Meroabl aHanu3a: nepMaHraHATOMETPUs, HOJOMETPHUs, AUXpomMaroMerpusi. HIuKaTopsel, Ipu-
MEHSIEMbIE€ B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX METO/AAX: CIEeUU(PUIECKUE M OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE.

[Tepmanranaromerpust. O01as xapakTepucTuka Merona. [IpurorosiieHue pacTBopa nepMmaHra-
Hata Kanus. IlepBuunsle cranaptsl. CTaHAAPTH3ALMs PACTBOpA IlepMaHraHata Kamus. Momo-
metpus. IlepBuunbie crangaptel. CtangapTusanus pactBopa Tuocyiabgpara. Kpaxman kak uHau-
KaTop.

Paznen 14. ®usnyeckue U PU3NKO-XUMHYECKHE METOAbI AHAJIN3A BELIECTB.
[TorenunomeTpus (MOHOMETPUS).

CBsI3b MEXJly 3JIEKTPOJBMKYILEH CHUJIONW M aKTUBHOCTBIO HMOTEHIMATI-ONPEIEISIONIMX HOHOB
pactBopa. HAMKATOPHBIE 3JIEKTPOABI U 3JIEKTPOJbl cpaBHeHUs. CTEKISTHHBINA, HOHOCEICKTHB-
HbI€, MJIATUHOBBIN 3JEKTPOJIbl, 00JACTH UX YCTOWYMBBIX MOKa3aHUHA. AHAIMTUYECKUN CUTHAI B
MOTEHIIMOMETPHH.

[Tpsmas noreHuuomerpus (MoHoMeTpusi). Haznauenue, ob6nacts npumenenus. [loreHunomerpu-
yeckoe nm3Mepenne pH, mpuMeHsieMble dIIeKTPObI, YCIOBUS TPOBeIeHHs n3MepeHuil. To4HOCTh
u3Mepenuil. [loreHImoMeTprUecKoe M3MEpeHne KOHLEHTpalMi Kaiaus, HUTpAaT-uOHA, XJIOPUI-
MOHA C ITIOMOIIBIO HOHOCETIEKTUBHBIX JIEKTPOIOB.

[Torennomerpuueckoe TuTpoBanue. Haznauenue u ycnoBus nposezieHus. KpuBble moTeHuuo-
METPHUYECKOTO THUTPOBAHHUS C HCIOJIB30BAHMEM pEAaKIWH HEWTpamu3aliy, OKHCICHUS-
BOCCTaHOBJIEHUS, KOMILIEKCO0Opa3oBaHus U ocaxkeHHs. CriocoObl HaXOKIEHNUs KOHEYHOH TOY-
KW THTPOBAHUSI.

AbcopOrronHas poToMeTpusl.

3akoHbl morjouieHus ceera (3akoH byrepa—IJlamOepra— bepa). Ontruueckasi MiIOTHOCTb, MO-
JSpHBIA K03 duumeHT nornomeHus. CrnekrpooToMeTpust U KOJOPUMETpPHUs, UX 0COOEHHOCTH.
[TpuHIMNIMATBHBIE CXEMBl YCTPOMCTBA crieKTpodoTomeTpa U porokosopumerpa. CriocoObl Mo-
HOXpomaTtuzauuu cBera. OCHOBBI CIEKTPO(OTOMETPUUECKOTO aHaln3a pacTBOPOB. UyBCTBU-
TeNbHOCTh MeTona. CrocoObl ompeesieHns KOHIIEHTPAIlMK BellecTBa — TpaduvecKnue U pac-
yeTHble. O0IacTH NPUMEHEHUS CIIEKTPO(YOTOMETPUU U KOJIOPUMETPHUH.

5.00pa3oBaTte/ibHbIE€ TEXHOJIOTUHU

Bup yuyeOHoii paboThI Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI
Jlexunn DJIEKTPOHHBIE MaTEepHUaJIbl, HUCIIOIb30BAHUE MYJIbTUMEIUN-
HBIX CPEJICTB, pa3aTOUHbIA MaTepHa
JlaBoparopHblie pabOTHI BrimonHeHune oneIToB, 00CYKIE€HUE U aHAIU3 UX pe3yJIbTa-

TOB, HallUCAaHUE YPaBHEHUU peaKInil, TECTUPOBAHUE, BBINOIHE-
HUE€ TPYIIOBBIX ayJUTOPHBIX 3aJaHUW, WHIAWBUAYATbHBIC J10-
KJIaJIBI

CamocrosiTenbHbIE pa0OThI 3ammTa M NOpe3eHTalus pe3yJIbTaTOB CAMOCTOSITEIbHOU
IIOATOTOBKHU U I/ICCJICIIOBaHI/Iﬁ Ha 3aHATUAX




6. OnleHoYHbIE CpPeACTBA TUCHUILIUHBI (MOTYJIs1)
6.1 IlacnopT GoHIA OLIEHOYHBIX CPEICTB M0 IMCHUIIIIMHE

Kon xonTpoO-

OreHouHOE CpE€ACTBO

No KonTponupyemsbie pa3nesnbl N
TupyeMon KOJI-
/i (TeMbl) AUCIUTUIMHBI HAaMMEHOBAHUE
KOMIICTCHITUHU BO
OCHOBHBIE MOHSATHS U 3a- VK-1, OIIK- | TecroBble 3agaHus 20
1 KOHBI XUMHH. DKBUBAJICHT. 1, OIIK-7 Tembl pedhepaToB 2
Bornpocs! 115 3auera 5
Ctpoenue atoma. [lepuoanue- VK-1, OIIK- | TecroBble 3agaHus 10
5 CKHM 3aKOH U MEepUOANYECKas 1, OIIK-7 Temsbl pedepaToB 8
CHCTeMa XMMHUYECKHUX DJIEMCH-
Bormpocs! 115 3auera 4
TOB.
Peakimonnas cmnocobHocth Be- | YK-1, OIIK- | TecroBble 3amaHus 10
3 niecTB. XUMUYECKas CBA3b 1, OIIK-7 Temsl pedepaTos 4
Bormpocs! miist 3auera 5}
Xumunueckas kuaetuka. Cko- VK-1, OIIK- | TecroBble 3aganus 16
4 POCTb XUMHUYECKUX PEAKIUN U 1, OIIK-7 Temsl pedpepaTon 6
METO/IBI €€ PETyJIUPOBAHHUS.
Bormpocs! miist 3auera 5}
Xumuaeckoe 1 (pazoBoe paBHO- VYK-1, OIIK- | Tecrossle 3aganus 5
5 BECHeE. 1, OIIK-7
Tewmsl pedepaToB 2
Bonpocs! 11 3auera 4
DHepreTuka XUMUYECKHUX MPO- VK-1, OIIK- | TecroBbie 3amanust 2
6 | MeeCoB LOIK-7 - Frenm pedeparos 3
Bonpocsr 1is 3auera 3
XUMHUYECKUE CUCTEMBI: PaCTBO- VK-1, OIIK- | TecroBble 3aganus 25
7 PBI, IMCHIEPCHBIE CHCTEMBI. 1, OIIK-7 TeMmbl peepaToB 10
Bonpocsr 1is 3auera 8
KoMiutekcHble coennHEHHUs. VK-1, OIIK- | TectoBble 3a0aHUs 10
8 1, OIIK-7 | TemsI pepepaTon 4
Bomnpocsr jyis 3auera 6
OKHUCIATEIHLHO- VYK-1, OIIK- | TecroBsie 3ananus 20
9 BOCCTaHOBUTEJIbHBIE CBOMCTBA 1, OIIK-7 TeMsI pehepatos 11
BEIIIECTB.
Bonpocsr s 3auera 7
DIEKTPOXUMUYECKUE CUCTEMBI. VK-1, OIIK- | TecroBble 3agaHus 10
10 1, OTIK-7
Tewmsl pedepaTon 3
Bomnpocsr i 3auera 3
OO0mue cBoiicTBAa HEMETAIIOB VK-1, OIIK- | TecTtoBble 3a7aHusA 33
11 1, OIIK-7 Tewms1 pedepaToB 9
Bonpocsr s 3auera 3
OO01I1e CBOMCTBAa METAJLIOB. VK-1, OIIK- | TecroBble 3agaHus 35
12 1, OIIK-7 Temsbl pedepaToB 6
Bormpocs! ai1s 3auera 12




Xumudeckast uACHTUUKAITHS: VK-1, OIIK- | TecroBble 3aganus 88

13 | KQ4ECTBCHHbIH U KOJMYECTBEH- 1, OIIK-7 Temsb! pedepaToB 5

HbIN aHAJINS. Bompocs! s 3auera 15
duznyeckue u Gu3uKo- VK-1, OIIK- | TecroBble 3aqaHUs 12
14 XUMHYECKHE METObI aHaIN3a 1, OIIK-7 Temsl peepaTon

BCIICCTB.
BOHpOCI)I JJIA 3a4CTa

6.2. IlepeyeHs BONPOCOB /141 3a4eTa
1. MecTo XMMHUH B 1I€JIOM U HEOPTaHUYECKOW XUMHUHU B YACTHOCTH CPEJU €CTECTBEHHO - HAyYHBIX
mucauuma. YK-1, OIIK-1, OIIK-7
2. Ponb XxuMu3amuu B pa3BUTHH MPOU3BOJUTEIBHBIX CHJI CEIbCKOTO Xo3sicTBa. YK-1, OIIK-1,
OIIK-7
3. Heopranuyeckue BeleCTBa, UCIOIb3YEMbIE B CEIHCKOXO3SICTBEHHOM MPOU3BOICTBE: MUHE-
pajbHBIE YIOOPEHHS, MECTULIMIbI, TePOULIUIbI, JECUKAHTHI, Ne(OTuaHThl, KOPMOBBIE T00ABKH,
XUMHYecKHe KoHcepBaHThl U MenuopanThl. YK-1, OIIK-1, OIIK-7
4. Ncronp30BaHNEe XUMUYECKUX MOHSATHMA, 3aKOHOB U METOJIOB MCCIICOBAHUS B CEIIbCKOXO035H-
CTBEHHBIX U Ononiornyeckux Haykax. YK-1, OIIK-1, OIIK-7
5. DxoJyioruyeckasi OrmacHOCTh HErPaAaMOTHOT'O MTPUMEHEHHUSI XUMHUYECKUX MPOAYKTOB B CEITbCKOM
xossiictBe. YK-1, OIIK-1, OIIK-7
6. CTexuoMeTpuiecKre MHICKCH ¥ KO3 PUIreHTs. Mob, MOJSIpHAS Macca, XUMHUYECKAN JK-
BHUBAJICHT, (DAKTOp SKBUBAJICHTHOCTH, MOJIsIpHas Macca skBuBaieHTa. YK-1, OIIK-1, OIIK-7
7. OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUsI MAaCChl M YHEPTUH, 3aKOH KPATHBIX OTHOIICHUH,
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH YKBUBAJICHTOB, 3aKOH ABOTaJpO U CIEJCTBUS U3 HETO, 3aKOH
pocThiX 00beMHBIX oTHOmeHu. YK-1, OIIK-1, OITK-7
8. PacTBOpHI Kak cMecH HOHHO- ¥ MOJIeKyJsipHO-aAucnepcHoro ypoBHs YK-1, OIIK-1, OIIK-7.
9. Ilpuunnel oOpa3oBanus BogHbIX pacTBopoB YK-1, OIIK-1, OIIK-7
10. ITpupoaa MexxMONEKYIISIPHBIX CHUJI B pacTBopax: cuiibl Ban-nep-Baanbca (opueHTalinoHHbIE,
WHAYKIIMOHHBIE, TUCIIEPCHOHHBIE); HOH-TUMIOIBLHOE B3aUMO/IeICTBIE, BOAOpOoAHAs cBsizh YK-1,
OIIK-1, OIIK-7
11. Cnioco6s! BelpaxkeHust coctaBa pactopoB YK-1, OIIK-1, OITK-7
12. 3nauenue pactBopoB B xumuu u ouosnoruu YK-1, OIIK-1, OTIK-7
13.Tunsl cunbHbIx anektponutoB YK-1, OIIK-1, OIIK-7
14. l'uppatauus nonos. Dueprus ruapatanuun YK-1, OIIK-1, OIIK-7
15. 3HaueHHne pacTBOPOB CHIIbHBIX JIEKTPOJIMTOB B XUMUH, Onosnoruu, reoxumun YK-1, OIIK-1,
OIIK-7
16. Tumbl cnadbIX 271eKTPOIUTOB. KOHCTAHTHI U CTEMEHH TUCCOIMALIAN CIA0BIX dJIEKTPOIUTOB
VK-1, OIIK-1, OIIK-7
17. KucnorHo-ocHoBHBIE cBoiicTBa BemlectB YK-1, OIIK-1, OIIK-7
18. BogopoaHblii ¥ THAPOKCHIIBHBIN TTOKa3aTesn pacTBOpoB. CriocoObl M3MEPEHHS BOJIOPOTHOTO
noka3arens YK-1, OIIK-1, OIIK-7
19. Bydepnsie pactoper  YK-1, OIIK-1, OIIK-7
20. Tums! ruaponusa. KoncranTsl u crenenu ruaponusa coneit YK-1, OIIK-1, OITK-7
21. 3HaveHne pacTBOPOB CJIA0BIX AIEKTPOJUTOB B XUMHUH, Oronorun u reoxumun YK-1, OITK-1,
OIIK-7
22. Kommekcubie coequaenns YK-1, OTIK-1, OITK-7
23. YcTOMYMBOCTh KOMIUIEKCHBIX COEAMHEHUH B pacTBopax. KoHCTaHThI yCTOMUHMBOCTH U
KoHCTaHTHI HecTtolikocTu. YK-1, OIIK-1, OIIK-7
24. 3HaueHHre KOMIUIEKCHBIX coeauHeHni B onoxumuu kietku. YK-1, OIIK-1, OITK-7
25. buoHeoprannueckas XuMus Kak HoBoe HarpasieHue B xumun YK-1, OIIK-1, OIIK-7
26. OkucnurenbHO-BoccTaHOBUTENbHBIE peakuun Y K-1, OIIK-1, OIIK-7
27. OKUCIATEbHO-BOCCTAaHOBUTENBHBIC (eKTpoaHbIe) moTeHnuansl YK-1, OITK-1, OITK-7




28. Posib OKMCIINTENBHO-BOCCTAHOBUTENBHBIX peakiuil B npupoae. YK-1, OIIK-1, OIIK-7

29. IloHsATHE O CKOPOCTH XMMHUYECKOU peakiuu. MicTuHHas (MrHOBEHHAs) CKOPOCTh PEAKIIUH.
VYK-1, OIIK-1, OIIK-7

30. OcHoBHBIC haKTOPHI, BIUAIOIIME Ha ckopocTh peakiuu YK-1, OINK-1, OITK-7

31. 3akoH EHCTBYIOIMX MAacC — OCHOBHOM 3aKOH XMMHUUYECKON KUHETUKH JUIsl 2JIEMEHTAPHOM
craguu. Koncranra ckopoctu peakuun YK-1, OIIK-1, OIIK-7

32. 3aBHCHMOCTH CKOPOCTH XUMHUECKOW peakuuu oT Temnepatypsl. [Ipasuio Bant-I'odda.
VYpasuenue Appennyca. Karamus u pepments. YK-1, OIIK-1, OIIK-7.

34. 3naueHre XUMHUYECKOM KUHETHKN B XMMHUU, OMOJIOTUHU U celibckoM xo3siictBe YK-1, OIIK-1,
OIIK-7

35. Xumuueckoe paBHOBECHE KaK Pe3yIbTaT CaMOIPOU3BOJIBLHOIO IPOTEKAHUS 00OpaTUMOIl pe-
aknnu YK-1, OIIK-1, OIIK-7

36. 3akon nerctByromux Macc. Koncranrta pasnosecust YK-1, OIIK-1, OIIK-7

37. CmelieHre paBHOBECHS ITPU U3MEHEHUU KOHIICHTPAIUH, TeMIIepaTypbl U naBieHus. [Ipun-
nun Jle-Illarense. YK-1, OIIK-1, OIIK-7

38. Ponp xumuyeckux paBHoBecuii B mpupoae YK-1, OIIK-1, OIIK-7

39. OcunoBsl xumuueckoit TepmoanHamuku. YK-1, OIIK-1, OIIK-7

40. Duranbnus u TernoBoit a3 dext peakuuu YK-1, OIIK-1, OIIK-7

41. BpruncieHue SHTAJIBIINY PEAKIUH 110 3HAYEHUSIM SHTAIBIINUNA 00pa30BaHUs IPOJYKTOB U pea-
renToB peakiuu. 3akoH ['ecca. YK-1, OIIK-1, OIIK-7

42. Dutponusa. YK-1, OIIK-1, OIIK-7

43. Bropoii 3aKk0H TepMOJIMHAMUKU KaK KPUTEPHil HallpaBlIeHUs XUMU4eckoi peakunu YK-1,
OIIK-1, OIIK-7

44. IlpuMmeHeHre U 3HaUYeHUE YHepreTuku xumuieckux peakuit YK-1, OIIK-1, OITK-7

45. OcHOBHbIE MPUHLUIIBI KBAHTOBOM TEOPHH CTPOEHUS BELIECTBA: NIPEACTABIECHUS O KOPIIYCKY-
JISIPHO-BOJTHOBOM Jyajin3Me SIBJICHUM MUKPOMUPA, IPUHIIUIIE HEOMPEIeTICHHOCTH, YPaBHEHUU
[penunrepa, BosHOBOM (pyHKIIMYU, aToMHON opbuTanu YK-1, OIIK-1, OIIK-7

46. KBaHToBBIC yHCla: TIIaBHOE, OpOUTaNbHOE, MarHuTHoe U ciirHoBoe YK-1, OIIK-1, OIIK-7
47. DHepreTudeckue ypoBHU U nogypoau aroma YK-1, OIIK-1, OITK-7

48. IIpuHIUIIBI 3aOJTHEHUS] SJIEKTPOHHBIX OpOUTaneil aroMa B OCHOBHOM COCTOSIHUH: TIPUHITUIT
[Maymu, npaBuno Xynnga YK-1, OIIK-1, OIIK-7

49. ITocTpoeHne CTPyKTypbl IEPUOINIECKON CUCTEMBI, HCXOs U3 SHEPIreTUYECKON MTOCIIEA0BA-
TETHLHOCTH MOypOBHEN MHOT03JIeMeHTHBIX atToMoB YK-1, OIIK-1, OIIK-7

50. INonsarue nepuoza u ero popmupoBanue no npasmwiam Kneukosckoro YK-1, OIIK-1, OIIK-7
51. [Tpu4nHBI pa3IMYHON [UITMHBI TIEPHOJIOB; S-, P-, 0-, f-3JIEMEHTBI ¥ HX PacIONOKEHUE B CTPYK-
Type nepuoandeckoit cucremsl YK-1, OIIK-1, OIIK-7

52. Ilepuoanueckuii 3akoH. 3HaUEHUE TTepuoandeckoro 3akona st xumun YK-1, OIIK-1, OTIK-
7

53. CpoiicTBa aTOMOB 3JI€MEHTOB (IOTEHLMAT HOHU3ALWHU, CPOACTBO K AJIEKTPOHY, AJIEKTPOOT-
pHILIaTeNBbHOCTD, paanychl Ban-nep-Baansca) YK-1, OIIK-1, OITK-7

54. OO0u1e XuMUYECKHEe CBOMCTBA 3JIEMEHTOB U NMEPUOANUECKUN XapakTep ux u3MeHnenus YK-1,
OIIK-1, OIIK-7

55. Peaknmonnas crrocooHocTs Bemects YK-1, OIIK-1, OIIK-7

56. Tumsbl cBsi3eii: KOBaJICHTHAs, MOHHAsA, MeTaluTiueckas, Bogopoanas YK-1, OIIK-1, OITK-7
58. XapakTepHuCTUKH CBSI3€H: JIEKTPUUECKHE TUIOIbHBIE MOMEHTHI, 3 (PEKTUBHBIE 3aps/Ibl aTO-
MOB, CTENIEHb MOHHOCTH, HAIIPABJIEHHOCTh U HACBIILIEHHOCTh, SHEPTHUS U JJIMHA CBSI3U

VYK-1, OIIK-1, OIIK-759. Tuns! rubpuan3zanuy aTOMHBIX OpOUTalIel U T€OMETPHS MOJIEKYJT
OK-7, OIIK-2

60. CBoeoOpa3ue CTpoeHus aToMa BoA0poAa, GU3NIECKUX U XUMHUYECKUX CBOMCTB 3TOTO dJIe-
MeHTa u ero coequnenuii. YK-1, OIIK-1, OIIK-7

61. Bona, reometpust u cBoiictBa ee mojiekyisl YK-1, OIIK-1, OIIK-7

62. Bona B ceJIbCKOM X03SHCTBE. DKOJIOTHYECKHE aclleKThl Bogonoab3oBanusa YK-1, OIIK-1,



OIIK-7

63. Dnementsl [A-noarpynmst YK-1, OIIK-1, OITK-7

64. Dnementsl ||A-noarpynner YK-1, OIIK-1, OIIK-7

65. Dnements! A — moarpynmer YK-1, OIIK-1, OITK-7

66. Dnements! I[VA-noarpynmer YK-1, OIIK-1, OIIK-7

67. Dnementsl VA-nnoarpynmnel YK-1, OIIK-1, OIIK-7

68. Dnementsl VIA-noarpynnsr YK-1, OIIK-1, OIIK-7

69. Dnementsl VIIA-moarpynner YK-1, OIIK-1, OIIK-7

70.9Onementsl VIIIA-noarpynner YK-1, OIIK-1, OIIK-7

71. Ilepexomgnsie metamuisl YK-1, OIIK-1, OIIK-7

72. OCHOBHBIC XUMHUYECKHE 0COOCHHOCTH JaHTaHou 0B 1 aktuHougoB YK-1, OIIK-1, OIIK-7
73. Dnexrpoxumudeckue cBoiicta meramioB. YK-1, OIIK-1, OIIK-7

74. Dnexrponu3 YK-1, OIIK-1, OIIK-7

75. Xumunueckas uaentudukamus YK-1, OIIK-1, OIIK-7

76. [IpeameT 1 3a7a4 aHATUTHYECKON XUMUU. POJIb aHATUTUYECKON XUMUU B MIPOU3BOJICTBEH-
HBIX IIPOIECcax, B KOHTPOJIE KayecTBa MPOIYKILUHU, B OXpaHe OKpyxkaromiei cpenbl. [lonstue o
ITJIK YK-1, OIIK-1, OIIK-7.

77. KauecTBeHHBIN M KOJIUYCCTBEHHBIN aHanu3. Mx 3nauenne YK-1, OIIK-1, OIIK-7

78. Xumuueckue u U3NKO — XUMUYECKHe (MHCTpyMEHTalbHbIe) MeTo bl aHanu3a Y K-1, OIIK-
1, OIIK-7

79. Xummnueckue MeTo sl uaeHtuukanun. I papumerpudeckuii ananus YK-1, OIIK-1, OIIK-7
80. Turpumerpuueckuii ananu3z YK-1, OIIK-1, OITK-7

81. KucnorHo-ocaoBHoe TuTpoBanue YK-1, OIIK-1, OITK-7

82. OkucnurenbHO-BoccTaHOBHTENIbHOE TUTpoBanue YK-1, OIIK-1, OIIK-7

83. Xpomarorpadus. Ee cymHocTs 1 pasHOBHAHOCTH. [Tokazarenn xpomarorpaduyeckoro pas-
nenenus. Cnyyan npumenenus. YK-1, OIIK-1, OIIK-7

84.Ilorennmomerpuueckoe Tutpoanue YK-1, OIIK-1, OITK-7

85. A6cop6umonnas poromerpus YK-1, OIIK-1, OIIK-7

86. Camoopranu3zanus u camoodpazoanue YK-1, OIIK-1, OIIK-7.

87. Ucnonb30BaHNe OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX IUCIUIUIMH B TPodeccnoHalb-
Ho nesrenpHOocTH YK-1, OIIK-1, OIIK-7.

88. IIlpumeHeHne METOI0B MaTEMAaTUYECKOT0 aHANIW3a U MOJIEJIMPOBAHUS, TEOPETUUECKOTO 1
sKcriepuMeHTanbHoro uccienaoanus YK-1, OIIK-1, OIIK-7.

6.3. llIka/1a OICHOYHBIX CPEACTB

YpoBHH ocBoe- Kpurepun onenuBanus OueHouHbIe cpej-
HHS KOMIIeTeH- CTBa
1107071 (k0.1.0aJ1710B)
[IponBuHYTHII 3HaeT
(75-100 6amtoB) | - MOJNHO TEOPETHYECKHH Marepuall, KOTOphIi | TecToBbIe 3aaaHUs
yMEeT COOTHECTH C BO3MOXHOCTSMH TpakTu- | (31-40)
«3aumeHno» YECKOT0 MPUMEHEHNS; Pedepar (9-10)

- OCHOBHBIE 3aKOHBI E€CTECTBCHHOHAYYHBIX | Bompockl k 3adery
JMCIUILIMH B TpodecCHOHaNbHOM nesrensHo- | (35-50 GaymioB)
CTH;

ymeeT

- HHTETPUPOBATH 3HAHUS U3 Pa3HBIX Pa3/eiioB,
COEIMHSAA TOSICHEHHE 1 000CHOBaHUE,
-BBIIIOJIHATh IIPAKTHKO-OPUEHTUPOBAHHbBIE U
CUTYyallMOHHBIC 3aJaHHus, pellaTh THUIIOBbIE U
po(decCHOHATLHO-HAIIPABJICHHBIC 3a/1a4H,

- OBICTPO M 0€30MMO0YHO MPOMILITIOCTPUPOBATH




OTBET COOCTBEHHBIMH ITPUMEPAMH,

- BECTH MIPEIMETHYIO TUCKYCCHIO;

- HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBCH-
HOHAYYHBIX JUCIHUIUIMH B MPOQecCHOHATHHON
JIeATEIbHOCTH;

-IIPUMEHSTh METObl MATEMATHUECKOTO aHAIIU-
32 U MOJICJMPOBAHUS, TEOPETUYCCKOTO M IKC-
MEPUMEHTAIHHOTO UCCIICTOBAHMS

BJIajieeT

- CIIOCOOHOCTBIO K CAMOOPTaHH3AIMN U CaMO-
00pa3zoBaHUIO;

- TEePMHUHOJIOTHEW W3 Pa3IMYHBIX pa3ciioB
Kypca,;

- crmoco0aMy MBICIIMTEIIBHOW JeATEIbHOCTH
(aHQJIM30M, CHHTE30M, CpaBHEHHEM, 0000Ie-
HUEM U T.1.),

- apryMEHTHPOBaHHOMW, TPaMOTHOM, YETKOHN pe-
YbI0.

bazoBrrit
(50-74 Ganna)

«3aumeno»

3HaeT

- TEOPETHMYECKUN M INPAKTHUYECKUN MaTepuall,
HO JIOITyCKaeT HETOYHOCTH;

- OCHOBHBIE 3aKOHBbl E€CTECTBEHHOHAYUYHBIX
JUCLHUIUIMH B MPO(eCcCUOHAIbHON AeaTeNbHO-
CTH;

ymeer

- COCIMHATH 3HAHMS U3 Pa3HbIX PaA3JENIOB Kyp-
ca,

- HaXOJUTh MPaBUJIbHBIE MPUMEPHI U3 MPAKTH-
KH,

- pelaTh TUIOBbBIE 33/]a4u;

- UCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIHIUIMH B NMpoQeccruOHaIbHON
JESATENBHOCTH;

-IPUMEHSATh METO/bl MaTEMaTHUECKOTO aHaJIU-
32 U MOJEIMPOBAHUS, TEOPETUYECKOTO U IKC-
NEPUMEHTAJIbHOTO UCCIIEJOBaHUS.

BJajJeeT

- CIIOCOOHOCTBIO K CaMOOPTaHU3allMM U CaMo-
00pa3oBaHUIO

- TEPMUHOJIOTHEH W3 pa3IM4yHbIX pa3AeciioB
Kypca, IpY HEBEPHOM YINOTPEOJIIEHUU caM HcC-
IIPABJISIET HETOUYHOCTH,

- BCEM COJEpX aHHEeM, BHIUT B3aHUMOCBSI3H,
MOJKET MPOBECTH aHAIM3 U T.J., HO HE BCErna
JIeJIaeT 3TO CaMOCTOATEIbHO, 0€3 MOMOIIH Ipe-
roJaBaress,

- crmoco0aMu  MBICIUTENbHON  J1eATelbHO-
CTH(aHATU30M, CHHTE30M, CpaBHEHUEM, 0000-
IIEHUEM U T.11.);

- apryMEHTUPOBAaHHOM, IPaMOTHOM, YETKOU pe-
YbI0.

TecroBble  3a-
nanus (21-30)
Pedepar (7-8)
Bompocs! k 3auery
(22-36)

IToporosbiii

3HaeT

TecToBBIe 3amaHusd




(35-49 6aoB)

«3aumeno»

- TEOPETUYECKUA MU TMPAKTUYECKUH Marepual,
HO JIOITYCKAaeT OIITNOKHY;

- OCHOBHBIE 3aKOHBl E€CTECTBCHHOHAYYHBIX
JTUCITUIUIMH B MPOQECCHOHATBHON JesTeNbHO-
CTH, HO JIOITyCKAET OIINOKH;

yMeeTr

- COSJIMHSATDH 3HAHUS U3 PA3HBIX Pa3/eiioOB Kypca
TOJIKO TIPH HABOJSIIUX BOMPOCAX MpEroaaBa-
Te,

- C TPYZIOM COOTHECTH TCOPETHYECKUU U MpaK-
TUYECKHH, JOMYCKas ONIMOKU B PEIICHUH TH-
MOBBIX 33/1a4 Ha IPUMCHCHUE 3HAHUU B peaib-
HOM MPAKTUYECKOU eI TEBbHOCTH;

- YaCTUYHO HCIIOJb30BaTh OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUIMH B mpodec-
CHOHAJILHOM JESITCIIFHOCTH,

- YaCTUYHO TPHUMEHATH METOJbl MaTeMaThuye-
CKOr'0 aHaju3a U MOJICJITUPOBAHUS, TEOPETHYE-
CKOT'0 U SKCIIEPUMEHTAIIBHOTO UCCIIEOBAHUS
BJIAJICET

- YaCTHYHO CIIOCOOHOCTHIO K CAaMOOpPTraHU3aIuN
1 caM00Opa30BaHHMIO;

- HEJOCTAaTOYHO CIO0CO0aMH MBICIIMTEIbLHOM
JIeATEILHOCTH (aHAJIM30M, CHHTE30M, CpaBHE-
HUEM, 0000IICHUEM U T.11.);

- ciaboii apryMeHTanuei, JOruKoi mpH Io-
CTPOCHHUH OTBETA.

(11-20)

Pedepar (5-6)
Bompocsl  k 3auery
(19-23)

Huzknii
(TomoporoBBIiA)
(xommeTeHUus HEe
copMHpOoBaHa)
(menee 35 6amioB)

«HE 3a4meHno)»

He 3HaeT
- TEOPETUYECKUI U MPAKTUUECKUI MaTepHuall,

- CYIIIHOCTHOM YacTH Kypca;

- OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYYHBIX
JUCLUIUIMH B NMPOQECCHOHANBHON JesTeNbHO-
CTH

He ymeeT

- 0e3 CyIIeCTBEHHbIX OHIMOOK BBICTPAWBATh
OTBET, BBINOJIHATH 33aHHUE,

- BBINIOJIHATH TPAKTUKO-OPUEHTHUPOBAHHbIE U
CUTYallMOHHBIE 3a/laHus, PEIlaTh HHTErPUPO-
BaHHbIE 33Jayu MpodeccCHOoHaTbHON Hampas-
JIEHHOCTH,

- WUTIOCTPUPOBATh OTBET MPUMEPAMH;

- UCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JUCIHIUIUH B NMpoQeccuoHaIbHON
JIESTEIHOCTH;

-IPUMEHSATh METOJbl MaTEMaTHUECKOTO aHaIu-
32 U MOJEIMPOBAHUS, TEOPETUUECKOTO U IKC-
MEePUMEHTAIbHOTO UCCIIETOBAHUS

He BJIajJeeT

- CIIOCOOHOCTBIO K CaMOOpraHHU3alMi U Camo-
00pa3oBaHUIO

- TEPMHHOJIOTHEN Kypca,

- CHOCO6aMI/I MBICIUTEIbHOU ACATCIIBHO-

TecToBhle 3amaHus
(0-10)

Pedepar (0-4)
Bompocsl  k 3auery

(0-20)




ctu(aHaIM30M, CHHTE30M, CpaBHEHHEM, 0000-
IIEHUEM U T.1.);
- IPaMOTHOM, YETKOH PEUbIO.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE 0OecreuyeHre JUCHUIINHbI
(MoayJin)

7.1.0cHoBHAas yueOHas1 JuTEpaTypa

1. Adanacwes, b. H. ®usznveckas xumus: yueonoe nmocoodue / b. H. Adanacees, 1O. I1.
AxynoBa. — Cankr-IlerepOypr: Jlans, 2021. — 416 ¢. — ISBN 978-5-8114-1402-4. — TexkcT:
AJICKTPOHHBIN /l Jlanb: AJIEKTPOHHO-OMOIMOTEeYHAs cucreMma. — URL:
https://e.lanbook.com/book/168461

2. Kosanenko, JI. &. buoxumuyeckue OCHOBBI XUMHH OHOJIOTUYECKH AKTUBHBIX Be-
miecTB: yuebnoe nocobue / JI. &. KoBanenko. — 5-e m3n. — Mocksa: JlabGopaTopust 3HaHMIA,
2020. — 232 ¢. — ISBN 978-5-00101-860-5. — TekcT: snekrpoHHbIi // JIaHb: 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/151537

3. Heopranuueckas xumus B 24. Yacts 1. TeopeTuueckre OCHOBBI 5-U31I., IEP. U JOIL.
yueOHUK Ui akajemudeckorodakanaspuara. /Kaszes J[.A., Cmapeirun C.H.- [DnekTpoHHBII
pecypc].- M.: FOpaiir, 2017.-253c. https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

4. Heopranuueckas xumus B 24. Yactb2. XuMHsI 5JIEMEHTOB 5-U3/., TIEp. U 10M. YIeOHUK
Ui akageMudeckorodakanaspuata. /Kasses [.A., Cmapeirua C.H.- [DnexrponHsIid pecypc].-
M.: KOpaiir, 2017.-359c. https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

5. Ananutuyeckas XuMus U (PU3UKO-XUMHUECKHE METO/IbI aHanu3a: yuyeonuk. B 21.T.1/
[Tox pen.A.A. Umenko. — 3-e u3.; crep.- M.: Akagemus, 2014.- 352c¢.- ( Beiciiee oOpa3oBanue
OakanaBpuar).

6. AHaMTHYEeCKask XUMHS U (PU3UKO-XMMHUYECKUE METOIbI aHau3a: yueOHuk. B 21.T.2/
[Tox pen. A.A. Umenko. — 3-e u3a.; crep.- M.: Akanemusi, 2014.-416c¢.- ( Beiciiee oOpa3oBaHue
OakanaBpuar).

7.2.lonoJiHMTEIbHASA Y4eOHasl JIuTeparypa
1.Capraes IIL.M. Heopranmueckass xumusi: ydyeOHoe mnocobue / Capraes I[IL.M. -
[DNEeKTPOHHBII pecypc].- M.:u31aTensCTBO «JIanp» 2013.- 384c.
https://e.lanbook.com/book/369997category pk=43778#authors
2.AHaymuTHueckas XxuMmus B 2-x kHMrax. Kawmra 1. XuMWdeckue METOIbI aHaim3a. 2-¢

U3Jl., UCOp. U JOM. Y4YeOHUK U MPaKTUKyM UId NpUKIagHOro OakanaBpuaTa/ AnekcaHIpoBa
D.A., TaiinykoBa H.T'. [DaekTponnsiii pecypc].- M.: FOpaiit, 2017.-551c. https://www.biblio-
online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D

3. AHayiuTr4YecKas XUMUsA B 2-X kHurax. Kaura 2. @u3snko-XuMHYeCKUe METOAbI aHATN3a
2-¢ u3]., UCTp. U JOMN. YUeOHHK U MPAKTUKYM I MPUKIATHOTO OakanaBpuara AJeKCaHIpoBa
D.A., TaiinykoBa H.I'. [Dnexktponusiii pecypc]l.- M.:FOpaiit, 2017.-355¢. https://www.biblio-
online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0OD1

7.3. MeToauveckue yKazaHus 10 OCBOCHUIO AUCIUILINHBI
1. Kysnuenosa P.B. MeToandeckoe pyKOBOJICTBO K CAMOCTOSITEIBHOM paboTe Mo AHAJIUTH-
Yyeckas XUMUs U GU3NKO-XUMHUUYECKHE METO bl aHanu3a» Muaypunck, 2024 r.


https://e.lanbook.com/book/151537
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://e.lanbook.com/book/36999?category_pk=43778#authors
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1

7.4. UadopmanmoHHbIEe TEXHOJIOTHH (IPOrpaMMHOe obeclieyeHue u
NHPOPMALMOHHBbIE CIIPABOYHbIE MATEPHAJIbI, B TOM YHCJIe COBPEeMEHHbIe
npogeccnoHagbHbIe 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE

CHCTEMBI)

Vuebnast mucuuiuiiHa (MOXYJb) NPEAYCMaTpUBAeT OCBOCHHE WH(POPMAIMOHHBIX |
U(POBBIX TEXHONOTUH. Peanu3arus nndpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM ITPOCTPAHCTBE
SBJSIETCSL OJHOM M3 BWKHEHINMX mened oOpa3oBaHMs, MaroONIed BO3MOKHOCTH Pa3BHBAThH
KOHKYPEHTOCIIOCOOHBIE KauecTBa OOYYaIOUIMXCS KaK OyAYyIIMX BBICOKOKBAIM(HUIIMPOBAHHBIX
CIICIIAJIICTOB.

[{udpoBbie TEXHOJOTHH IMPEIyCMAaTPUBAIOT Pa3BUTHE HABBHIKOB 3(PPEKTUBHOTrO peHICHUs
3a71a4  POQECCHOHATBHOTO, COIHMAIBHOTO, JIMYHOCTHOTO XapakTepa C HCIIOJIb30BAaHUEM
Pa3IMYHBIX BHUJOB KOMMYHHUKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHE HU(PPOBBIX TEXHOIOTUH B
paMKax JaHHOM AMCHMIUIMHBI (MOAYJNS) OPHEHTHPOBAHO HA CIOCOOHOCTh 0€30MacHO |
HQ/JIOKAIIUM  00pa3oM MOJy4yaTrb JOCTYI, YIPaBIATh, HHTETPHPOBATH, OOMEHUBATHCH,
OLICHMBAaTh W CO3/4aBaTh HHPOPMAIMIO C MOMOLIBI0O HU(PPOBBIX YCTPOMCTB M CETEBBIX
TexHosoruii. dopmupoBaHrue MUPPOBOKH KOMIIETEHTHOCTH MpEroiaraeT padoTy ¢ JaHHBIMH,
BJIaZICHUE WHCTPYMEHTAMU JIJIsl KOMMYHHUKAIIHH.

7.4.1 DJIeKTPOHHO-OUOJIMOTEYHASA CUCTEMBbI M 0a3bl JaAHHBIX

1. OO0 «29BC JIAHb» (https://e.lanbook.ru/) (morosop Ha okazanue ycayr ot 03.04.2024
Ne 6/u (CereBast 25ieKTpOHHASI OMOIMOTEKA)

2. baza maHHbIX 3eKTpoHHBIX HH(pOopManmnoHHbIX pecypcoB @I'BHY IHHCXb (morosop
1o 00EeCTIEYeHHIO JJOCTYIA K JEKTPOHHBIM nHpopMannoHHbM pecypcam OI'BHY [THCXEB ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnexTponHas 6ubnmoreuHas cuctema «HannonanbHBIN 1H(PPOBOI pecypc «PyKoHT»:
Kosmekinu «ba3zossiii MmaccuB» u «Komoc-c. Cenbckoe xo3siictoy (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT MO0 MpeaocTaBieHuto qoctymna oT 26.04.2024 No 1901/bI122)

4. 000 «3nektponHOe M3naTenbcTBo FOPAMTY (https://urait.ru/) (1oroBop Ha oka3aHue
YCIIYT TIO TIPEIOCTaBJICHUIO IOCTYMa K oopazoBatenbHOM miargopme OO0 «DyeKTpoHHOE H3/1a-
tenbcTBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMbOaHOTeUHast cuctemMa «Bepraackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONIb30BaHKe Mpou3BeaeHui oT 26.03.2020 Ne 14/20/25)

6. baza nmanneix HOB «HammonanbHas anekrpoHHas Oubnmorekay (https://rusneb.ru/)
(morosop o noakmoueHnu k HOb u npenocrasnenun nocryna k oobexktam HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornaiieHue 0 COTPYIHUYECTBE IO OKa3aHUIO OMOIMOTEUHO-MH(POPMAIIMOHHBIX U CO-
[IUOKYJIBTYPHBIX YCIIYT IMOJIb30BATEISIM YHUBEPCUTETA U3 YHCIIa WHBAIUIOB 110 3PEHUIO, C1ado-
BUJSIIINX, WHBAUAOB APYTUX KATETOPUH C OTpaHUYEHHBIM JOCTYNOM K HMH(OpMAlNU, JIHII,
UMEIOUINX TPYAHOCTU ¢ uTeHueM IuiockonedatHoro tekcta TOI'BYK «TamOoBckas obmactHast
yHUBepcalibHas HayuHas oubimmoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
meHue o cotpyaaudectse ot 16.09.2021 Ne 6/H)

7.4.2. UndopManinoHHbIE CIPABOYHBIE CHCTEMbI
1. CnpaBounas npaBoBas cucteMa Koncynerantllimoc (10roBop MoCTaBKH, afanTaliuid U
COIpOBOKIeHUA IK3eMIuIsApoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)

2. DnekTpoHHbIN nepuoandeckuii cnpaBouyHuk «Cucrema TAPAHTY (moroBop Ha yciy-
T IO conpoBoXxIeHH0 oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpeMeHHbIe IPodeccuoHabHbIE 0a3bl JaHHBIX

1. ba3za naHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHON MPOTrPaMMBbI
«Pocmetony (moroBop ot 15.08.2023 Ne 542/2023)


https://e.lanbook.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

2. baza nannsix Hayunoit snextponnoit 6ubmmoreku eLIBRARY.RU — poccuiickuii nuapopma-
[IMOHHO-aHAJIMTUYECKUM MOopTaja B 00JIaCTH HAYKH, TEXHOJOTMH, MEIUIMHBI U 00pa30BaHUA -
https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/
4.  Otkpoitele  naHHble  DemepabHOM  CIIy’)KOBI  TOCYAAPCTBEHHOM
https://rosstat.gov.ru/opendata

CTaTUCTHKHU -

7.4.4. JInlileH3MOHHOE ¥ CBOOOHO pPacnpocTPaHsieMoe IporpaMMHoe odecre-

YCHHUE, B TOM YHUCJI€C OTCYECCTBCHHOI'O ITPOU3BOACTBA

HaunmenoBanue PazpaboTunx HoctynHocTh Ccouika Ha Eqnaebni PexBU3UTHI OI-
IO (mpaBooGia- | (JIMIEH3WOHHOE, | PEeecTp POCCHUCKUX TBEP>KIAOIIETO JI0-
JlaTenb) cBOOOJIHO pac- nporpamm it OBM | kymeHTa (npu Hamu-
npoctpangemoe) | u B/l (mpu Hamuuum) YUH)
Microsoft Windows, Microsoft JIuieH3noHHOE - JInnensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeUCTBUSL: OECCPOYHO
AwnrtuupycHoe mpo- | AO «Jlabopato- | Jlunensuonnoe | https://reestr.digital.g | CyOnuueH3HOHHBIN
rpammHoe obecriede- | pust Kacnepcko- ov.ru/reestr/366574/? norosop ¢ OO0
HHE ro» sphrase_id=415165 «Codreke» ot
KasperskyEndpointSe (Poccus) 24.10.2023 Ne 6/H,
curity uis OusHeca CPOK JICUCTBHSI: C
22.11.2023 o
22.11.2024
MoitO¢pucCranpapr- | OOO «Hosbie Juuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - obJiauHbIe TeX- ov.ru/reestr/301631/? «PyOuKon»
OducHbli maker noJjorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JUTS pabOTHI C TOKY- cus) 03641000008190000
MEHTaMH U TOYTON 12
(myoffice.ru) CpOK JeiicTBus: Oec-
CPOYHO
OducHbIN makeT AO «P7» Juniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Oducy ov.ru/reestr/306668/? «Codrekc»
(meckromHast Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JieiicTBust: Oec-
CPOYHO
OrmeparioHHast CH- 00O "bazanst | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
creMa «Anpt OGpaso- | cBOGOAHOE MPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE rpaMMHoOe obec- sphrase_id=4435015 or 24.10.2023 Ne
neuexue" 03641000008230000
07
CPOK JieficTBust: Oec-
CPOYHO
IMporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | Jlunensuonuslit go-
Ma Jyist oOHapyxkenust | ruar» (Poccus) ov.ru/reestr/303350/? rosop ¢ AO «AH-
TEKCTOBBIX 3aMMCTBO- sphrase_id=2698186 TUIUIATKAT OT
BaHUH B y4EOHBIX H 23.05.2024 Ne 8151,
HaYYHBIX paboTax CPOK JICHCTBHUSL: C
«Antumnaruat BY3» 23.05.2024 o
(https://docs.antiplagia 22.05.2025
us.ru)




Acrobat Reader
- IPOCMOTP IOKyMEH-
toB PDF, DjVU

Adobe Systems | CsoGoxHo pac- -

IPOCTpaHsIeMOoe

FoxitReader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

FoxitCorporation | Cso6ozHo pac- -

IpPOCTpaHsIeMOe

7.4.5. Pecypcbl MH(pOpPMAaIHOHHO-Te1eKOMMYHUKALMOHHOM ceTH « AHTepHeT»
1. CDTOwiki: 6a3a 3nanuii mo unuposoii Tpanchopmanuu https://cdto.wiki/

2. HTTP://IWWW.CHEMISTRY.NAROD.RU/HIMIYA/UCH_CHEM_ORGANO1.

HTML;
3. http://rucont.ru/
4. http://window.edu.ru
5. http://e.lanbook.com

7.4.6. Ilu¢poBbie HHCTPYMEHTHI, IPMMEHsIeMble B 00pa30BaTe/IbHOM IpoLecce

LMS-mnardpopma Moodle

Bupryansnas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunblie cepBuckl: Snnekc./[uck, O6nako Mail.ru
Cepsucol onpocoB: Suaekc @opmel, MyQuiz
CepBsucsl Buaeocssi3u: Sunekc tenemoct, Webinar.ru

e R A

http://www.trello.com

7.4.7. llmppoBbie TEXHOJIOTHH, IPUMeHsieMble IIPH H3YYeHUH THCIMIIIHHBI

CepBuc CcOBMECTHOH pabOTBI Haa TpoekTamu st Hebompmmx rpymm Trello

Ne | Iludppossie  TexHono- | Buasl yue6HO# paboTsl, Bbl- | @opmupyemslie | UK
TUH MOJIHSAIEMbIE C MPUMEHEHHEM | KOMIETEHIIUN
BBIOPATh HY)KHOE 1 (GPOBON TEXHOJIOTHHU
OO6naunbie TexHoJOoTUU | JIekiuu YVK-1 Na-1lyk1—
CamocrosrenbHas paboTta AHanu3u-
pyer  3amady,

BBIIENAA ee Oa-
30BbIE COCTaB-
JASIOUINE, OCY-
[IECTBIISIET JIE-
KOMIIO3UIIMIO
3a7a49
NJ-2yk-1—
Haxomut n
KPUTHYECKH
aHATM3UPYET
UH(OpMALIHIO,
HEOOXOIUMYIO
JUISE  peUIeHHs
MOCTaBIICHHOM
3a7a4H.

Jlexmun VK-1

CamocrosTenbHas paboTta

Bonsmue nangrie

NA-1lyk1—

Ananusu-



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.chemistry.narod.ru/himiya/uch_chem_organ01.html
http://www.chemistry.narod.ru/himiya/uch_chem_organ01.html
http://window.edu.ru/
http://e.lanbook.com/
http://www.trello.com/

pyer  3amauy,
BBIIEISAA ee Oa-
30BBIE COCTaB-
JSIOIINUE, OCY-
IIECTBIAET Je-
KOMITO3UILIMIO
3aJa4n
N-2yx-1 -
Haxomut u
KPUTHYCCKH
aHAJIM3UPYET
UH(OpMaLHIO,
HEOOXOAUMYIO
JUIsL  pelIeHus
MOCTaBJIICHHOMN
3aJ1auH.

8. MarepuajibHO-TeXHUYECKOEe 00ecneYeHrue M CIUIIMHBI (MOAYJIA)

HaumeHoBaHue crieuaIbHBIX *
HOMEIIEHUN U NOMELIEHNI IJIsI caMO-
CTOSITEJIBHOW PabOThI

OcHallleHHOCTH ClIeUaIbHBIX TIOMEIEHUN U IIOMe-
LIEHUH JUIsl CAaMOCTOSITENbHON pabOThI

VYyeOHast ayauTopusi Uid IpOBe-
JICHUSI 3aHSATUH JICKIMOHHOTO THIIA,
3aHATUH CEMUHAPCKOTO THIIA, TPYIIIO-
BBIX U WHIUBHIYaIbHBIX KOHCYJIbTa-
U, TEKYIIET0 KOHTPOJISI M MPOMEXKY-
ToyHOU arrectauuu(yn. MHTepHanmo-
HaspHas, 1. 101 - 2/11)

bans BogsHas naboparopHas (uHB. Ne 1101047225);

PH-metp (uaB. Ne 1041044866);
DOTOIIEKTPOKOIOPUMET]
(uHB. Ne 1041044866);

Becwi anexrpudeckue (nuB. Ne 2101040654);
XUMHUYECKHE PEaKTUBBI, XUMHUECKas MOCy/ia

Aynuropus Uisl CaMOCTOATEIbHON
paboThl - KOMIBIOTEPHBIN Kiacc ¢ BbI-
XOJIOM B MHTEPHET

(MuTepnanmonanbHast
3/239a)

101 ayn.

1.  KommsroTep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MbImin
BenQ 21.5 G2250 (Ne41013401655)

2. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MbImin
BenQ 21.5 G2250 (Ne41013401656)

3. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MbIms
BenQ 21.5 G2250 (Ne41013401654)

4. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MbIms
BenQ 21.5 G2250 (Ne41013401653)

5. Komnerorep «NL»
G1610/H61M/4Gb/500Gb/450W,
GembirdKB-8300 UM-BL-R, MbIms
BenQ 21.5 G2250 (Ne41013401652)

6. Komnerorep «NL»
G1610/H61M/4Gh/500Gb/450W,
GembirdKB-8300 UM-BL-R, Msi1in
BenQ 21.5 G2250 (Ne41013401651)

B KOMILICKTaln

KJIaBHATypa
Gembird, moruTOp

B KOMIUICKTAIU
KJIaBHATypa
Gembird, moruTOp

B KOMIUICKTAI[HN
KJIaBHaTypa
Gembird, moruTOp

B KOMIUICKTAI[HN
KJIaBHaTypa
Gembird, moruTOp

B KOMIUICKTAI[HH
KJIaBHaTypa
Gembird, moruTOp

B KOMIUICKTAIHU
KJIaBHATYypa
Gembird, monuToOp




G1610/H61M/4Gh/500Gh/A50W, KITERMATYDA

BenQ 21.5 G2250 (Ne41013401650)

BenQ 21.5 G2250 (Ne41013401649)

BenQ 21.5 G2250 (Ne41013401648)
10. Kommerotep «NL» B KOMIUIEKTaIuu

Pa60qa51 nporpamMmma JUCHUIIIIMHBI «AHanuTHyeckass XUMHUS U (l)I/I3I/IKO-XI/IMI/I'-ICCKI/IC METOJbI aHAJIN3a)»
coctaBneHa B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHHIO TOATOTOBKU
19.03.01 buorexnonorust (ypoBeHb OakanaBpuaTa), YTBEP:KIEHHOTO MpHUKazoM MUHHCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickori @enepariu Ne 736 ot 10.08.2021 r.

ABTOp: OLIEHT Kadeapsl Onosoruu u Xumuu, K.X.H. Ky3nenona P.B.

Penensent: C.U. JlannnuH - 3aBenyronmii Kadeapol TEXHOJIOTHH MTPOU3BOJICTBA, XPAHECHUS
U 1epepaboTKH MPOJYKLUU PAaCTEHUEBOICTBA, KAHUIAT CEIbCKOX035MCTBEHHBIX HAYK, JOLEHT

IIporpamma paccMoTpeHa Ha 3aceaHuM Kadeapbl OMOXUMUU U XUMHUH (IIpoTokoa Ne 8 or
4 anpens 2022 r.).

[Iporpamma  paccMOTpeHa  Ha  3ac€aHUM  Y4eOHO-METOIMYECKOW  KOMHCCHU
[TnonooBomHuoro uucruryra uMm. M.B. Muuypuna Muuypunckoro I'AY (mpotokon Ne 8 ot 18
anpens 2022 r.).

IIporpamma yTBepkJeHa Ha 3ace€JaHUM Y4eOHO-METOAMYECKOro coBeTa MHUUypHHCKOrO
T'AY (npotokoxn Ne 8 ot 21 anpenst 2022 r.).

IIpoecpamma nepepabomana u donoanena ¢ coomgemcemeuu ¢ mpedoganuamu ©IOC BO.
[Tporpamma paccMoTpeHa Ha 3acenaHuM Kadenpbl Onoxumuu U xumuu (mporokona Ne 11 ot 5
utonst 2023 r.).

[Iporpamma paccMoOTpeHa Ha 3acelaHMM y4eOHO-METOJUYECKOM KOMHMCCHU HMHCTUTYTa
(byHIaMEHTAIBHBIX W TMPHUKIAIHBIX arpoouorexHonoruit uMm. M.B. Muuypuna MudypuHckoro
['AY (nporokon Ne 11 ot 19 urons 2023 ).

[Iporpamma yTBepkJeHa Ha 3aceJaHUU y4eOHO-METOJMYECKOTO COBETa YHHMBEPCUTETa
(mporokon Ne 10 ot 22 utons 2023 r.).

IIpoepamma nepepabomana u donoanena 6 coomsemcemesuu ¢ mpevosanuamu @IOC BO.

ITporpamma paccMoTpeHa Ha 3acelaHuH KadeIpbl OnoIorur 1 XuMuu (mpotoko Ne 9 ot
«06» mast 2024 1.).

IIporpamma paccMoTpeHa Ha 3acelaHuU y4yeOHO-METOJIUYECKON KOMHCCUU WHCTHUTYTA
(byHIaMEeHTalbHBIX U MPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypuna MuuypuHCKOTro
['AY (mpotokon Ne 10 ot 20 mast 2024 ).

[Iporpamma yTBepkAeHa Ha 3aceJaHUU Y4eOHO-METOAWYECKOIO COBETa YHUBEPCUTETa
(mpoTtokon Ne 9 ot 23 mast 2024 1.).

7 KommbroTep «NL» B  KOMIUIEKTAIIUNA
GembirdKB-8300 UM-BL-R, mbie  Gembird, morutop

8. KommbroTep «NL» B  KOMIUIEKTALIUNA
G1610/H61M/4Gb/500Gb/450W, KJIaBUaTypa
GembirdkKB-8300 UM-BL-R, mbiie  Gembird, morutop

9. KommbroTep «NL» B  KOMIUIEKTALIUNA
G1610/H61M/4Gb/500Gb/450W, KJIaBUaTypa
GembirdkKB-8300 UM-BL-R, mbiie - Gembird, monutop




OpuruHan 10KyMeHTa XpaHUTCs Ha Kadeape caJoBOACTBA, OMOTEXHOJIOTUHN U
CEJIEKIIMH CENBCKOXO3AMCTBEHHBIX KYJIbTYP
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