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1. lean ocBOeHNS TUCIUILINHBI (MOIYJIs1)

OCHOBHBIMU TIEJISIMA OCBOCHHUS TUCHUILIMHBI (Moayis) «Heopranuueckas XuUMHS) SB-
JISTFOTCS:

- IpUOOpETECHUE TEOPETHUCCKUX 3HAHWM, HEOOXOIUMBIX I (POPMHPOBAHUS OCHOBHBIX
MOHSITHIA B3aMOCBSI3U CBOWCTB, COCTAaBa U CTPOCHHS MOJICKYJI BEIIECTB,

- cojieiicTBUE (POPMUPOBAHUIO U PA3BUTHUIO Yy OOYYAFOIIMXCSI OOIIEKYIbTYPHBIX, ITpodec-
CHUOHAJILHBIX KOMIIETCHIIN, TTO3BOJIIONINX MM B JadbHEHIIEM OCYIIECTBISATH MpodeccnoHab-
HYIO JICITEIIbHOCTh MOCPEJICTBOM OCBOCHHMSI TEOPETHUECKHX U IKCHEPUMEHTAIBHBIX OCHOB XH-
MHH.

3amaun quctuIIuHbel (Moayis) «Heopranudeckas XuMus:

- IPUOOpPETeHHE TEOPETUYECKUX 3HAHUH, HEOOXOAUMBIX sl (POPMUPOBAHUS OCHOBHBIX
MOHSATUH B3aMMOCBSI3M CBOWCTB, COCTaBa M CTPOCHHUS MOJICKYJ BEIIECTB, a TAKXKE PA3BUTHE Y
00yYarouMxcs JMYHOCTHBIX KaueCTB.

- OBJIAJICHHE HEOOXOJIMMBIMU TEOPETHUYCCKUMHU W MPAKTHUYCCKUMHU 3HAHUSAMH I10 BOIPO-
caM COCTaBa M CTPOCHHS MOJICKYJ BEIIECTB C JAJbHEHIIMM HCIIOJIb30BAHUEM UX B IpoIiecce
po¢eCCHOHAIBHON JEATENHPHOCTH U B COOTBETCTBHUH C NMMPOPECCUOHAIBHBIM CTAaHIAPTOM.

[Ipn ocBOeHWM JTaHHOW JHCHIUILIMHBI YUYUTHIBAIOTCS TPYAOBBIC (YHKIIUH CIICIYIOIIETO
npodeccuonanbHoro crannapra:33.008 PykoBoaurens npeanpustust nutanus (yrB. [Ipukaszom
MuHucrepcTBa Tpyla U couuanbHoi 3amuThl Poccuiickoit @enepauun ot «07» mas 2015 r.
Ne281H)

2. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM POrpaMMbl

CornacHo yuyeOHOMY IUIaHy IO HampaBieHHIO MoArotoBku 19.03.04 TexHonorus mpo-
JOYKIUH M OpraHu3aluy OOIIEeCTBEHHOr0 NUTaHNus JUcHUIUINHA (Moayib) «Heopranudeckas xu-
MUs» OTHOCUTCS K 0a3zoBoi yactu b1.b11.

JInst ocBOGHMS NAHHOM AMCIUIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHS COITyTCTBYIOIIUX
JUCLHUIUIMH XUMUHU, (U3UKH, MATEMaTHKH U TO3BOJISIET OOYYaIOIIMMCS MOHITh OCHOBBI CTpOe-
HHSI aTOMOB M MOJIEKYJI, OCHOBBI TEOPHH XUMHUYECKON CBSA3M B COCTUHEHUSIX PAa3HbBIX THIIOB, OC-
HOBBI CTPOEHHSI BEILIECTBA B KOHAEHCUPOBAHHOM COCTOSHHH.

B nanpHelimiem 3HaHMSA, YMCHHS W HaBBIKM, COPMHUPOBAHHBIC B MPOLECCE H3YyUCHHS
JUCLUIUIMHBL, UCHOIB3YIOTCSA NMPU U3YUEHHH CIEeIYIOIUX TUCHUIUIMH: «BHOXMMHYECKHe OCHO-
BBl TEXHOJIOTHH TPOJYKTOB OOIIECTBEHHOTO HHUTAHUS», «AHAIUTHYECKass XUMHUS U (PHU3HUKO-
XUMHUYECKHE METObI aHaIn3a», «DU3nuecKas U KOJUIOUTHAsT XUMHUS».

3. IlnanupyemMbie pe3yJbTaTbl 00yYeHHsI 10 JUCUMUILIMHE, COOTHECEHHbIE C

IUVIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUSI 00Pa30BaTeJIbHON MPOTrPaMMbI
B paMKax NU3yUCHUA JUCHUIIINHDBI, YKA3daHHBIC KOMIICTCHIIMN COOTHOCATCA CO CICAYIO-
HIUMH TPYIOBBIMU QYHKIUSAMHU U3 IPO(ECCHOHATIBHBIX CTAaHJaPTOB:

33.008 PykoBOOUTENh MPEATIPUITHS TUTAHHS

Tpynosast GpyHKUUS TpynoBele neiicTBUsI, HEOOXOAMMbIE YMEHHsI U 3HAHUS

- OneHKka MaTepHaIbHBIX PECYPCOB JeTapTaMeHTOB (CIyx0, OTae-
JIOB);

- Onenka (yHKIIMOHAIBHBIX BO3MOXKHOCTEH TIEpCOHANA JeTapTaMeH-
TOB (CITy>k0, OTAETIOB);

-- [InannpoBaHue TeKyIIeH 1esSTeTbHOCTH AeNapTaMeHTOB (CIyXO0,
OTJICNIOB) TIPEANIPUSTHSI TUTAHUS,

- @opMupoBaHKUE CHCTEMBI OM3HEC-TIPOLIECCOB, PETIIAMEHTOB U CTaH-
JAPTOB NPEANPHUATHUS TUTAHUS;

- Koopauraanwmst 1 KOHTPOITb AESTENHHOCTH ACTTApTaMEHTOB (CITyKO,

YrpasneHue MaTepUaIbHbBIMU
pecypcamu ¥ IepCOHAIOM Aemnap-
TaMEHTOB (CITy>K0, OTAEIOB)
NPEANPHUITUS TUTAHUS

(xox - B/01.6)

OTJICJIOB)
Kontposs u onenka s pexrus- - Onpenenenue GopM U METOAOB KOHTPOJSI OM3HEC-TIPOLIECCOB JIE-
HOCTH JESITEeIbHOCTH JIenapTa- napTamMeHToB (CcIyk0, OTENIOB) NPEANPUATHSI TUTAHUS;
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- OpraHu3anus CIry>KObl BHyTPEHHETO KOHTPOJIS;

- OpraHu3zanysi KOHTPOJIS 32 (YHKIMOHHUPOBAHUEM CHCTEMBI BHYT-
PUGUPMEHHOTO PACTIOPSAIKA, TPYAOBOH U PUHAHCOBOW JUCIIUTUIAHBI
pabOTHHKOB;

- OpraHu3aiusi KOHTPOJISI MCIOJTHEHUS MEPCOHATIOM MPHUHATBHIX Pe-
IICHMUI;

- OpraHu3zaiusi KOHTPOJIS COOJIOJCHHS TEXHUYSCKUX U CAHUTAPHBIX
YCIIOBUI paOOThI CTPYKTYPHBIX MOAPA3/ICIICHUN;

- Opranuzanus KOHTPOJIS 32 BHIMOJHEHHEM COTPYIHUKAMH CTaHIap-
TOB O0CITy>)KUBaHUS ¥ 00CCIICYCHUEM KauyeCcTBa MPOAYKIIUU U YCITYT;

- BeisiBnenue mpo0iieM B crcTeMe KOHTPOJIS MPSATIPUATHS TUTAHUS U
ompeJiesicHie YpOoBHS S(PGEKTUBHOCTU JEATCIHHOCTH JierapTaMeH-
TOB (CITyX0, OTJIENIOB)

MEHTOB (CIIy>k0, OTAETIOB) Mpe.-
npusaTus nutanus (Pykosogurens
npeanpusarus nuranus. To-
B/03.6);

- KonTtpomns BeinonHenns: pabOTHUKaMU OCHOBHOT'O MPOU3BOICTBA
OpraHu3alMy MUTAaHUS TEXHOJIOTUH MPUTOTOBIICHHUS OJII0/I, HATUTKOB
Y KyJIMHAPHBIX U3/ICJINH, PErJIaMeHTOB M CTaH/IAPTOB, IPUHSTHIX B
OpraHu3aINH;

- OueHka pe3yabTaToB JESITEIbHOCTU OCHOBHOT'O IIPOM3BOICTBA Op-
TaHU3alUH TUTAHKS 32 OTYCTHBIA TIEPHO;

- BrIsiBIIeHHE OTKIIOHEHHMH OT TJIaHA B pad0OTe OCHOBHOTO TIPOU3BO/I-
CTBa OPraHU3aIMH UTAHKUS U UX [IPHYHH;

- [loaroToBKa OTYETOB O pe3ynbTaTax padoThl OCHOBHOTO MPOU3BOI-
CTBa OpraHU3alU¥ MUTAHMS 32 OTYCTHBIN TIEPHOT;

- Peanu3anus mep 1o npeaynpeskAeHUIo XUIIEHHH U IPYTUX CIIy4Yacs
HapyIIEeHUs] COTPYTHUKAMH OCHOBHOTO MIPOM3BOJICTBA OPraHU3alluH
NHUTaHUS TPYIOBOH AUCIUIUINHEL, PETIIAaMEHTOB M CTaHIapTOB, PH-
HSTBIX B OpraHU3allnHg;

- [logroroBka u peanu3anus Mep Mo MOBBIMEHUIO d3PPEKTUBHOCTH
pabOTHI OCHOBHOTO IIPOM3BOICTBA OPTraHN3AIMHU TUTAHHS

KonTtpois u onenka 3pdexTus-
HOCTH IIPOIIECCOB OCHOBHOTO
IPON3BOJICTBA OPTaHM3ALUH TH-
tanus (ITosap. T® —D/03.6).

OcBoenne aucuuIUIMHBL (Moayisl) «Heopranuueckass XMMHs» HalpaBiIeHO Ha GopMupo-
BAaHHE CIEAYIOIIMNX KOMIIETCHIIMI:

OK-7 crnocoGHOCTh K caMOOpraHU3allui ¥ caMO0Opa30BaHUIO

OIIK-1 cnocoOHOCTh OCYIIECTBIATH MOUCK, XpaHEeHUe, 00paboTKy M aHanu3 MHpopma-
UM U3 pa3IMYHBIX UCTOYHHMKOB U 0a3 JaHHBIX, NPEACTABIATh €e B TpedyeMoM dopmare ¢ Hc-
M0JIb30BaHNEM HH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHH,

OIIK-3 cnocoGHOCTBIO OCYLIECTBIATh TEXHOJIOIMYECKUH KOHTPOJIb COOTBETCTBHS Kaue-
CTBa MPOU3BOAUMON MPOAYKIIMH U YCIYT YCTaHOBJICHHBIM HOpMaM

I1K-3 BnajeHueM npaBUJIaMH TEXHMKH O€30MacCHOCTH, NMPOU3BOACTBEHHON CaHMTapHH,
MOKapHOH 0€30IacHOCTH M OXpaHbl TPYJa; U3MEPEHUsI U OLIEHMBAHUS MapaMeTpOB MPOU3BO/I-
CTBEHHOTO MHKpPOKJIHMMAaTa, YPOBHS 3albUIEHHOCTH W 3ara3oBaHHOCTH, IIymMa, M BHOpaluu,
OCBEILIEHHOCTH PabOYUX MECT;

I1K-24 criocoOHOCTBIO MPOBOAUTH MCCIEIOBAHUS MO 33JJaHHOM METOJMKE U aHAJIU3UPO-
BaTh PE3yJIbTATHI SKCIIEPUMEHTOB

[Tnaaupyemsbie Kputepuu onieHuBaHus pe3yapTaToB 00yUeHuUs
€3yJIbTaThl .
pesy Huzkuit
o0ydeHMI .
(momoporoBerit) . . .
(mokazarenu IToporosslii ba3zoBblit IIponBuHyYTHII
KOMIIETEHLINS
OCBOEHUS
He copMHUpOBaHa
KOMTICTEHIINH)
OK-7 3HaeT OTJeNbHbIe 3naer otaenbHble | JlemoHCcTpupyer | JleMoHCTpHpYeT
3HATB: IIPUEMBI CAMOOPTIa- |IPUEMBI OPraHU- | CHCTEMHOE 3HAHUE | BO3MOXKHOCTD IIe-
TEXHOJIOTMH OpPTaHU- | HU3AIUH, HO J0- 3allUi COOCTBEH- | IPUEMOB OpPraHH- | PEHOCA TEXHOJIO-
3alMy Ipolecca ITycKaeT Cyle- HOM MO3HaBaTeNb- |3allUH MpolLlecca | TMU OpraHu3aluu
caM000pa30BaHus, |CTBEHHBIC OMMOKN | HOM JMeATEIHHO- caMo00pa3oBaHus | IpoIecca caMmo00-
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HpUEMBI 1IeJIenoa-
TraHusi BO BPEMEHHOM
HEPCIIEKTHBE, CIIO-
coOBI TITaHUPOBA-

MIPH UX pealln3alivy,
HE YUHUTBIBas Bpe-
MEHHBIX MEePCIEK-
THUB Pa3BUTHSI IPO-

CTH, OCO3HaBast
MePCIICKTHBI
npohecCuoHab-
HOT'O Pa3BUTHS, HO

TOJIBKO B OTIpezIe-
JICHHOH cepe
JESITeBHOCTH

paszoBaHnusi, chop-
MHPOBAHHOU B
ojHO# chepe nes-
TENILHOCTH, HA

HUS, OpraHu3anud, | hecCHOHATBHON He /1aBas apry- npyrue cepsl,
CaMOKOHTPOJIS U JIeSITeIbHOCTH MEHTHPOBAaHHOTO MOJTHOCTHI0 000C-
CaMOOIICHKH JIesl- 000CHOBaHUS HOBBIBasi BEIOOD
TEIBHOCTH aJICKBaTHOCTH HCIIOJTB3YEMBIX
OTOOpaHHOU ISt METOJIOB H TIpHe-
YCBOCHUS UH(OP- MOB
MaIUH [eJIsM ca-
M000Opa3oBaHUs
YMETh: Nmes 6a3oBbie 3Ha- | [Ipu murannpoBa- | [lmanupys menmn l'otoB u ymeer

TUTaHUPOBATH LIETH U
yCTaHaBIUBATh MPU-
OPHUTETHI IPU BHIOO-
pe crnoco0oB MpUHS-
THs PELICHUM C yde-
TOM YCJIOBUH,
CPEACTB, TUYHOCT-
HBIX BO3MOYKHOCTEU
Y BpEMEHHOM nep-
CIEKTHUBBI JOCTHIKE-

HUS 0 criocobax
MIPUHSTHUS PEIICHUHA
TIPH BEITIOJTHEHUN
KOHKPETHOM Npo-
(heccroHanbHOR
JIeSTEIbHOCTH, HE
CIOoCcOOEH ycTaHaB-
JINBATh IIPUOPUTETEI
MIpH TUIAHUPOBAHUN
uesueit croet aesi-

HUH U YCTaHOBJIE-
HUH [IPUOPUTETOB
enei mpodeccu-
OHAJILHOMH Jies-
TEJIHHOCTH HE
MOJIHOCTBIO yUH-
TBHIBAa€T BHEIIHUE U
BHYTpPEHHHE yCIIO-
BUS X TOCTHIKE-
HUS

npohecCuoHab-
HOU JIeATENbHOCTH
C YYETOM YCJIOBHIl
X JOCTHXKCHUS,
JlaeT He MOJHO-
CTBIO apTyMEHTH-
poBaHHOE 00OCHO-
BaHHE COOTBET-
CTBUS BRIOPAHHBIX
C1oco00B BHIMOJI-

¢dhopMHpoBaTH
MPUOPUTETHBIE
eI AeATeIbHO-
CTH, AaBasi TIOJI-
HYIO apryMeHTa-
LU0 000CHOBaHUE
PUMEHSIEMBIM
pELIEeHUSIM IIpU
BEIOOpE crIOc000B
BBITIOJTHEHHS JIesi-

HUS; OCYILIECTBICHUS | TEILHOCTH HEHUS JIeATENbHO- | TEIbHOCTU
JIEATEIIbHOCTH CTH HAMEYEHHBIM

LETsIM
BJIAIETD: Brnaneer undopma- |Bnameer otnens- | Jlemonctpupyer | [lemoHCTpHpyeT
nprueMaMy camope- | el 00 OTAeNbHBIX | HBIMH NPUEMaMd | BOSMOKHOCTh U 000CHOBaHHBIN
TyJSLAA SMOLMO- MpUeMax CaMOpery- | CaMoperyJsaluu 000CHOBaHHOCTh | BEIOOp IPUEMOB
HAJIBHBIX U PYHKIH- | JIAIAW 3MOIHO- SMOIIMOHAJBHBIX U | peajiu3allii IpU- | CAMOPETYJIALNU
OHAJIBHBIX COCTOSI- | HAJIBHBIX U (yHK- (YHKIMOHAIBHBIX | EMOB CAMOPETYJIS- | SMOIIMOHATBHBIX U
HUH NIPH BBITIONIHE- | IMOHAJIBHBIX COCTO- | COCTOSHUH MPH UK SMOIMOHAb- | )YHKIIMOHATBHBIX
HUU npodeccro- SIHUM TP BBINOJ- BBINIOJIHEHUU HBIX U QYHKIIMO- | COCTOSIHHIA MTPH
HAJILHOU JIeATENIbHO- | HEHUH Mpodeccno- | mpo(eccHoHalb- | HAIbHBIX COCTOS- | BHITIOJTHEHUH
CTH HaJIbHOU JIeATelIb- | HOW J€ATEJIbHO- HUH MPU BBINOJ- | TPOECCHOHAb-

HOCTH, HO HE YMEEeT
peam3oBaTh UX B
KOHKPETHBIX CUTYya-
LUSIX

CTH, HO JIOITyCKaeT
CYIIECTBEHHBIE
OmMOKK TIPU UX
peanuzanuu, He
YUYHUTBIBas! KOH-
KpETHBIC YCIIOBHS
¥ CBOM BO3MOKHO-
CTH NIPY IPUHATUH
pereHunit

HeHUH npodeccu-
OHAJIBHOU Aes-
TEBHOCTH

HOM ACATCIIBHOCTHU

OIIK-1

3HATb:

MIPUHIIMITBI COBpE-
MEHHBIE [IPOrPaMM-
HOT'0 00eCIIeUeHHS,
pecypchl MnTepHeTa
IS TIOMCKa HEOOXO-
JTUMOH nHpopMa-
[[UH;, HOBEHIIINE WH-
(hopMaIoHHbIC
TEXHOJIOTHH, OCHOB-
HBIE METO/IBI, CTIOCO-
OBI U Cpe/ICTBA T10-

OTcyTCcTBHE WITH
poOesBl B 3HAHUSX
NPUMEHEHUS CTaH-
JAPTHBIX TIPO-
TPaMMHBIX CPEJICTB
JUTS TIOMCKA, XpaHe-
HUsL, 00pabOTKHU U
aHanmu3a HeoOXoH-
Moi nH(opManuy;
OTCYTCTBHE HaBbI-
KOB paboTHI ¢ TIep-
COHAJIBHBIM KOM-
BIOTEPOM

@parMeHTapHOe
3HaHKE OCHOB
IPOrpaMMHOTO
obOecrieueHus, He-
00XOIMMBIX JUIS
novcka napopma-
LUK B pecypcax
WNHrepHeTa; HO-
BeHImX UHPOP-
MAalMOHHBIX TeX-
HOJIOTHI, OCHOB-
HBIX METOJIOB,
Croco00B U

B nienom ycnen-
HBIE, HO COJIep-
JKaIue OTJeNbHbIC
poOeTbl 3HAHUH
HEOOXOIMMBIX IS
novcka napopma-
LUK B pecypcax
WNHrepHeTa; HO-
BeHIINX HHPOP-
MAaIMOHHBIX TEX-
HOJIOTHI, OCHOB-
HBIX METOJIOB,
CHoco00B U

CdopmupoBaHHble
3HaHUSI MPO-
rpaMMHOTO obec-
TeYeHus1, HeoOXo-
JTIUMBIE ISl TIOMC-
Ka uHpOpMaIH B
pecypcax Wutep-
HETa; HOBEHUIITHX
WH(POPMALMOHHBIX
TEXHOJIOTHH, OC-
HOBHBIX METO/IOB,
c1oco00B U
CpeICTB NOIyye-
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Jy4YeHUsI, XpaHEHUS,
nepepadboTKU WH-

CPEJICTB TOITyYe-
HUS, XpaHCHUS,

CPEJICTB TOITy4e-
HUS, XpaHCHHUS,

HUSl, XPaHCHUS,
riepepaboTKu WH-

bopmanmu nepepadoOTKH UH- | IepepaboTKH UH- | hopManuu
¢bopmanmu ¢dopmannu
YMETh: Yactuunao ocBoed- | B menom ycrrern- | B ienmom yenemr- | ChopmupoBanHOe

UCIOJIb30BaTh MPH-
KJIaTHBIE TPOTPaMM-
HBIC CPEJICTBA JUIS
CO3JIaHMsl JIOKYMEH-
TOB M OpraHU3aI[|H
pacyeToB, a TaKXKe
co3aaBaTh 0a3nl
IAHHBIX C UCIIOIB30-
BaHUEM PECYPCOB
WHTepHET, UCTIONb-
30BaTh CTAHJAPTHBIC
MPOrpaMMHBIE Cpejl-
CTBa, paboTath C
nH(pOpMaIei B
ri100aabHBIX KOM-
HI)IOTCpHI)IX CCTAX

HOE yMEHHE HC-
H0JIb30BATh MPHU-
KJIaJIHbIC TIPO-
TpaMMHBIE CPE/ICTBA
JUISL CO3/IaHMS J10-
KyMEHTOB U Opra-
HU3AIIH PacyeTOB,
a TaKKe COo3/1aBaTh
0a3bl TaHHBIX C UC-
MOJIb30BaHUEM Pe-
cypcoB UHTepHET,
WCTIOJIb30BaTh
CTaHJapTHEIC MPO-
rpaMMHBIE CpejI-
CTBa, paboTaTth ¢
uHpOpMaIuei B
TII00ATBHBIX KOM-
NBIOTEPHBIX CETIX

HO, HO HE CHCTe-
MaTHYECKH TpH-
MEHsIEMOE yMEHHE
HCIIOJIb30BaTh
IPUKJIaIHbIE IPO-
rpaMMHBIE Cpefi-
CTBa VIS CO3JAHUs
JIOKYMEHTOB U
OpraHu3alMy pac-
YETOB, a TAKKE
co3zaBaTh 0a3bl
JAHHBIX C UCTIONb-
30BaHHUEM pecyp-
coB UHTEpHET,
UCIIOJIb30BaTh
CTaHJapTHEIC MPO-
TrpaMMHBIE Cpe-
CTBa, paboTaTth ¢
uHpOpMaIuei B
rJI00aTbHBIX KOM-
NBIOTEPHBIX CETAX

HBIE, HO COIep-
JKalue OTaeNbHbIe
npoOebl, yMeHue
UCIIOJIb30BaTh
IPUKJIaIHbIE IPO-
rpaMMHBIE Cpef-
CTBA Ul CO3JaHHUs
JIOKYMEHTOB U
OpraHu3aluy pac-
YETOB, a TAKKE
co3z1aBaTh 0a3bl
JAHHBIX C UCTIONb-
30BaHHEM pecyp-
coB UnTepHer,
UCTIOJIb30BaTh
CTaHJapTHEIE MPO-
TrpaMMHBIE Cpe-
cTBa, paboTarh ¢
uHpOpMaLUei B
TJI00ATBHBIX KOM-
NBIOTEPHBIX CETAX

YMEHHE HCIOJIb30-
BaTh MPHUKIIATHBIC
NpOrpaMMHbIC
CpezcTBa IS CO-
37aHUS JOKyMEH-
TOB U OpraHu3a-
IINH PacyeToB, a
TaKoKe CO3/1aBaTh
0a3bl TaHHBIX C
WCTIOb30BaHHEM
pecypcoB UuTep-
HET, UCTIOJIb30BATh
CTaHJapTHEIE MPO-
rpaMMHEIE Cpel-
cTBa, paboTath ¢
nHpOpMaLuei B
TII00aTBHBIX KOM-
IBIOTEPHBIX CETIX

BJIAJETD:
HaBBIKAMH TIPAKTH-
YecKol paboThl HA
MEePCOHANTLHOM KOM-
MBIOTEPE, SBJISIIO-
AMUCS 0a3UCHBIM

OtcyTcTBHE Blaje-
HUI HABBIKAMU
NPaKTUYECKOH pa-
0OTHI Ha TIepCO-
HaJIbHOM KOMIIbIO-
Tepe, ABJSAIOIINMHU-

®parmMeHTapHOE
BJaJicHHEe paboTOM
Ha epCOHATBHOM
KOMITbIOTEpE, SIB-
nsrommecs oasuc-
HBIM UHCTPYMEH-

B uenom ycnem-
HOE BIIaJICHUE pa-
00ToIii Ha TIepco-
HaJIbHOM KOMIIBIO-
Tepe, SIBISIONINECS
0a3uCHBIM UH-

CBo0OoHOE Bila-
JieHue paboTol Ha
MEPCOHATEHOM
KOMIIBIOTEPE, SIB-
JIstroryecs 0as3uc-
HBIM UHCTPYMEH-

MHCTPYMEHTOM cs1 0A3UCHBIM UH- TOM (QYHKLIHUOHHU- | CTPYMEHTOM TOM (yHKLMOHU-
(GYHKIIMOHUPOBAHUS | CTPYMEHTOM (YHK- | poBaHuUs uHGOp- | PyHKIHMOHHPOBa- | poBaHUs HHPOP-
WHQOPMAIMOHHBIX | IMOHUPOBAHHSA UH- | MALIMOHHBIX TeX- |HUSA MHQOpMAIHM- | MAITHOHHBIX TEX-
TEXHOJIOTH (hopMaLIMOHHBIX HOJIOTHH OHHBIX TEXHOJIO- | HOJIOTHH
TEXHOJOTHH TUH
OIIK-3 OtcytcrBue 3Hanmii | @parmenrapuoe | B nenom ycnem- | ChopmupoBaHHbIe
3HATB: B 00JIACTH TIPOH3- [IPUMEHEHUE 3HA- | HOE, HO HE CUCTE- | CHCTEMATHUYECKHE
TEOPETUYECKYIO U BOJICTBA PA3JIMUHBIX | HUH B 00JIaCTH MaTHYECKOE MPH- | TEOPETUKO-
NPaKTUYECKYIO CYII- | MUIIEBHIX MPOJYK- | IPOU3BOJICTBA MEHEHHUE 3HaHUH B | IPAKTUUIECKUE
HOCTb MPOIECCOB TOB; METOJIOB KOH- | pa3JIMYHBIX MMHUIIIe- | 00IaCTH MTPOU3- 3HaHUsI B 00JIaCTH
NPOM3BOJCTBA Pa3- | TPOJISI CHIPbS, TEX- | BBIX IPOAYKTOB; | BOACTBA pa3iuy- | IPOU3BOJCTBA

JIMYHBIX MHUIIEBBIX
MPOJYKTOB; METOIbI
KOHTPOJIS CBIPBS,
TEXHOJOTHUECKUX
MIPOIIECCOB U TOTO-
BOU MPOAYKIIUH,
TpeOOBaHUS JIeH-
CTBYIOIIIUX CTaHAAp-
TOB; (haKTOpPHI, BIU-
SIFOIIME HAa KAUECTBO
CBIPBSL U TOTOBOM
MIPOTYKITAN

HOJIOTHYECKHX TPO-
LIECCOB U TOTOBOM
MPOAYKIIHH, TpeOO-
BaHUM JIEHCTBYIO-
HIMX CTaHJIAPTOB;
(baKTOpOB, BIHSIO-
IIMX HA Ka4eCTBO
CBIPbsSI U TOTOBOM
MPOIYKIAH

METOJI0B KOHTPOJIS
CBIPBS, TEXHOJIO-
THYECKUX MpOoIeC-
COB M F'OTOBOM
MPOAYKIINH, Tpe-
OoBaHUH aeii-
CTBYIOIIUX CTaH-
JapToB; (haKTOPOB,
BIIMSIIOIINX Ha
KaueCTBO CBIPbS U
TOTOBOM MPOIYK-
LUH

HBIX ITHAIIEBBIX
MIPOTYKTOB; METO-
JTOB KOHTPOJIS
CBIPbsI, TEXHOJIO-
THYIECKUX MTPOIIeC-
COB M TOTOBOM
MPOYKLUH, Tpe-
OoBaHull eii-
CTBYIOIIUX CTaH-
JapTOB; (GaKTOPOB,
BIUSIONINX Ha
Ka4eCTBO ChIPbS U
TOTOBOU MPOyK-
04507

Pa3IUYHBIX MUIIIE-
BBIX MIPOAYKTOB;
METOJ0B KOHTPOJIS
CBIPbsI, TEXHOJIO-
THYIECKUX MPOIIeC-
COB M TOTOBOM
MPOIYKLHUH, Tpe-
OoBaHUl Jeii-
CTBYIOIIUX CTaH-
JIapToB; ()aKTOPOB,
BIUSIONINX Ha
Ka4eCTBO ChIPbS U
TOTOBOU MPOYK-
00407




YMEThD:

BBEIOMPATH PEKIMBI
BBIPaOOTKH THIIE-
BBIX TMPOJYKTOB C
YYETOM KOHKPETHBIX
YCIIOBHI POU3BO-
CTBa U TpeOOBaHUH
nmoTpeduTes; opra-
HU30BBIBATh PabOTy
M0 YIYYIICHHUIO Ka-
4YecTBa MPOAYKILHUH.
Tlonb3oBaTbCs HOP-
MaTHBHO-
TEXHUYECKOM JINTE-
paTypoii, 0CyIlecTB-
JSITh TEXHOJIOTUYe-
CKU KOHTPOJIb Ka-
YecTBa MPOAYKIUH

YacTU4HO OCBOECHO
yMEHHE BEIOMpATh
PEXKHUMBI BRIPAOOT-
KU MHILEBBIX MPO-
JIYKTOB C YIETOM
KOHKPETHBIX yCII0-
BHI IIPOU3BOACTBA
1 TpeOOBaHui mo-
TPEOUTEIIST; OpPTaHU-
30BBIBaTh paboTy
0 YIYUIICHUIO
KadecTBa MPOIyK-
uuu. [Tonp30Barbest
HOPMAaTHBHO-
TEXHUYECKOH JIuTe-
paTypoii, ocy-
IIECTBIIATh TEXHO-
JIOTUYECKUM KOH-
TPOJIb Ka4eCcTBa
NPOLYKIUH

B nenom ycnem-
HO€, HO HE CHCTe-
MAaTHYECKH OCY-
HIECTBIISIEMOE
yMeHHe B BEIOOpe
pexuMa BeIpadoT-
KH TTUIIEBBIX MPO-
JIYKTOB C YYETOM
KOHKPETHBIX
YCJIOBHM ITpOU3-
BOJICTBa U TpebO-
BaHMIA TOTpeOnTe-
JI5; OPTaHNU30BBI-
BaTh paboTy 1Mo
VITYqIIEHUIO Kave-
CTBa MPOIYKITUH.
[Tonwp3oBaThCA
HOpMaTHUBHO-
TEXHUYECKOH JIH-
TepaTypou, ocy-
IECTBIIATh TEXHO-
JIOTUYECKUNA KOH-

CdopmuposanHoe,
HO cofieprKariee
OTJeNbHBIE MPO-
OeJbl, yMEHHUE B
BBEIOOpE PEKUMOB
BBIPaOOTKH TTHTIIE-
BBIX MPOJYKTOB C
Y4ETOM KOHKpET-
HBIX yCJIOBUU
MIPOU3BOJCTBA U
TpeOOBaHUI Mo-
TpEOUTEIIS; Opra-
HH30BBIBATh pado-
Ty 1O YIYYILIEHHIO
KadecTBa MPOIyK-
uuu. ITonp3oBaTh-
Csl HOpPMATHBHO-
TEXHUYECKOH JIH-
TepaTypoi, ocy-
HIECTBIISATH TEXHO-
JIOTU4YECKUM KOH-
TPOJIb Ka4ecTBa

CdhopmuposanHoe
yMEHHUE BEIOMpATh
PESKHUMEI BBIpa-
OOTKHU ITHUINEBHIX
MPOAYKTOB C y4e-
TOM KOHKPETHBIX
YCIIOBUU ITPOU3-
BOJICTBa U Tpebo-
BaHMI TOTpeOnTe-
JIsT; OPTaHU30BHI-
BaTh paboTy Mo
VITyqIIIEHUIO Kave-
CTBa MPOAYKITHH.
[Tonp3oBaThcA
HOPMaTHUBHO-
TEXHUYECKOH JIH-
TepaTypoi, ocy-
MIECTBIATH TEXHO-
JIOTUYECKUHA KOH-
TPOJIb KaueCcTBa
MPOIYKIIMU

TPOJIb KauecTBa MPOAYKLMH
NPOLYKIUH

BJIAJETD: Yactuuno Bnageer | HegocraTtouno YwMmeno Brnageer B moxHOM 00BEME

CIOCOOHOCTBIO OCY- | CIIOCOOHOCTHIO BIIQJIEET CIIOCO0- | CHOCOOHOCTEHIO BIIQJIEET CIIOCO0-

HIECTBIIATH TEXHOJIO- | OCYHIECTBIIATH TeX- | HOCTBIO OCY- OCYIECTBIIATD HOCTBIO OCY-

TMYECKUM KOHTPOJIb HOJOTMYECKUM KOH- IECTBIIATh TEXHO- TEXHOJIOTHYECKUI MIECTBIIATH TEXHO-

COOTBETCTBUSA Kaue-
CTBa MPOU3BOIUMOM
NPOLYKIUU U YCIIyT
B COOTBETCTBHH C
TpeOOBaHUSIMH HOP-
MaTHUBHOM M 3aKOHO-
JaTeIbLHON 0a3bl

TPOJIb COOTBETCTBHUS
KauecTBa MPOU3BO-
JIUMOW MPOAYKIUU
U yCIIyT B COOTBET-
CTBUU C TpeOOBaHU-
SIMM HOPMaTUBHOM
M 3aKOHOJATEIbLHOM
0asbl

JIOTHYSCKHH KOH-
TPOJIb COOTBET-
CTBHS KaueCTBa
MPOU3BOAUMON
MPOAYKIIUU U
YCIIYT B COOTBET-
CTBUH ¢ TpeOOBa-
HUSIMU HOPMAaTHB-
HOU U 3aKOHOJa-
TEeJBLHOU 0a3bl

KOHTPOJIb COOT-
BETCTBHUSA KauecTBa
MIPOU3BOANMON
MPOIYKIIMA U
YCIIYT B COOTBET-
CTBUH ¢ TpeOOBa-
HUSMU HOPMAaTHB-
HOU U 3aKOHOJa-
TeJNBLHOM 0a3bl

JIOTHYECKHI KOH-
TPOJIb COOTBET-
CTBHSI Ka4YECTBA
MPOU3BOAUMON
MPOJYKIIMA U
YCIIYT B COOTBET-
CTBUH ¢ TpeOOBa-
HUSMU HOPMAaTHB-
HOU U 3aKOHOJa-
TEJIBLHON 0a3bl

MK-3

3HATD:

NpaBUIa TEXHUKH
0e30omacHOCTH, TIPO-
M3BOJICTBEHHOM ca-
HUTapUH, TOKAPHOU
Oe3omacHOCTH U
OXpaHBbl TPy[a; u3-
MEpEHUsI U OLCHH-
BaHUsI ApaMETPOB
MIPOU3BOJICTBEHHOT'O
MUKPOKJIIMATA,
YPOBHS 3aIIbUIICHHO-
CTH U 3ara30BaHHO-
CTH, IIIyMa, U BUOpa-
LIUH, OCBEIIEHHOCTH
pabouux MecT

He 3naeT npaBuiia
TEXHUKH Oe3011ac-
HOCTH, TIPOU3BO/I-
CTBEHHOM CaHHWTa-
pHH, TOKapHON
0e30macHOCTH U
OXpaHbl TPY/Ia; U3-
MEPEHUS U OLICHU-
BaHUS TapaMETPOB
MIPOU3BOICTBEHHOTO
MHKPOKJIMATA,
YpOBHS 3aIIbLJICHHO-
CTH M 3ara30BaHHO-
CTH, IITyMa, ¥ BHO-
paluu, OCBEILIEHHO-
CTH pab0oYMX MeCT

®parMeHTapHOoe
MpUMEHEHHUEe 3Ha-
HUU IIpaBUII TEX-
HUKN 0€3011acHO-
CTH, IPOU3BOJ-
CTBEHHOU CaHUTa-
puu, NOXKapHOU
0e30macHOCTH U
OXpaHbl TPY/Ia;
M3MEPEHHS U OIIe-
HUBaHHUS T1apa-
METPOB IPOU3BOJI-
CTBEHHOT'O MUKPO-
KJINMaTa, ypOBHS
3aIbUIEHHOCTH U
3ara3oBaHHOCTH,
IyMa, 1 BUOpa-
LIUH, OCBEIIEHHO-
CTH pa00YMX MECT

B uenom ycnem-
HOE, HO HE CHUCTe-
MaTHYECKOE MPH-
MEHEHHE 3HaAHUI
MPaBUJI TEXHUKU
0e30IMacHOCTH,
MPOU3BO/ICTBEH-
HOW CaHUTapuH,
noxxapHou 0e3-
OITaCHOCTH U
OXpaHBbI TPY/I2;
M3MEpPEHUs U olLle-
HUBAHUS Iapa-
METPOB MIPOHU3BO/I-
CTBEHHOTO MHUKPO-
KJIMMaTa, ypOBHS
3aIlblJICHHOCTH U
3ara3oBaHHOCTH,
nryma, ¥ BuOpa-

Bcectoponnee u
riyOOKHe 3HaHUS
MPaBUJI TEXHUKU
0e30IacHOCTH,
MIPOM3BOJICTBEH-
HOW CaHUTapuH,
noxxapHou 6e3-
OIMAaCHOCTH U
OXpaHBbI TPY/a;
W3MEpEHUsI U Olle-
HUBAHUS Iapa-
METPOB MPOHU3BO/-
CTBEHHOTO MHUKPO-
KIIUMATa, YPOBHS
3aIbIJICHHOCTH U
3ara3oBaHHOCTH,
Iyma, 1 Bubpa-
LIUH, OCBEIIEHHO-
CTH paboYnX MecT
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I[UH, OCBEIICHHO-
CTH pa00YMX MECT

VMETh:
MPUMEHSTH CUCTEMBI
METOJIOB B 00J1aCTH
HU3MEPCHHMS U OLICHH-
BaHUs TapaMETPOB
MPOU3BOICTBEHHOTO
MHUKPOKJIMMATAa,
YPOBHS 3aIbIIICHHO-
CTH M 3ara30BaHHO-
CTH, IITyMa, 1 BUOpa-
AN, OCBEIEHHOCTH
paboumx mMect

YacTuaHO OCBOCH-
HOE MTPUMCHEHUE
CHCTEMEI METOJOB B
0051acTH N3MEepEHNUs
U OLICHMBAHUS Ta-
paMeTpOB MPOU3-
BOJCTBEHHOT'O MHK-
pOKIIUMATa, YPOBHS
3anbUIEHHOCTH U
3ara3oBaHHOCTH,
IIyMa, ¥ BUOpanum,
OCBEIIEHHOCTH pa-
0oUMX MECT

B nenom ycnem-
HO, HO CHCTEMaTH-
YECKH OCYILECTB-
JsieMoe IIpuMeHe-
HHUE CUCTEMBI Me-
TOJIOB B 00JIAaCTH
U3MEpPEHHs U OlLe-
HHUBaHUA Mapa-
METPOB MPOHU3BO/-
CTBEHHOT'O MHUKPO-
KJIMMaTa, ypOBHSA
3aMbIJICHHOCTH U
3ara3oBaHHOCTH,
IIyma, u BUOpa-
IIUH, OCBEIIEHHO-
CTH pabOYMX MECT

B uenom ycnem-
HO, HO co/IepKa-
IIUe OTJETbHBIC
poOeJIBI B TIPH-
MEHEHUH CUCTEMBI
METO/O0B B 0011a-
CTH U3MEpPEHHS H
OLICHWBAHM T1a-
paMeTpoB MPou3-
BOJICTBEHHOTO
MHKPOKJIFMATA,
YPOBHS 3aIlbIIICH-
HOCTH U 3araso-
BaHHOCTH, IIIyMa,
1 BUOpanu,
OCBELICHHOCTH
pabounx mMect

CdopmupoBarHOE
yMEHHE MpuMe-
HSTh CUCTEMY Me-
TO/IOB B 00J1acTH
WU3MEpEeHUsI U olie-
HUBAHUS MMapa-
METPOB MIPOU3BO/I-
CTBEHHOTO MUKPO-
KJIMMaTa, YpOBHS
3aIbIJICHHOCTH H
3ara3oBaHHOCTH,
uryma, ¥ BUOpa-
LIUH, OCBEIICHHO-
CTH paboYmX MecT

BJIAIETD:
ImpaBuJIaMU TEXHUKHN
0e30MmacHOCTH, TIPO-
W3BOJICTBEHHOH Ca-
HUTapHUH, IOKaApPHOU
0e30MacHOCTH U

YacTtnaHo BlIagceT
HaBbIKAMHU TCXHHUKU
0e30IacHOCTH,
MIPOU3BOACTBEHHOU
CaHUTapHH, OXKap-
HOI 6€30IMacHOCTH

HenmocraTouno
BJIaJIcET HaBBIKa-
MH TEXHHKH O€3-
ONacHOCTH, IPO-
HW3BOJICTBCHHOM
CaHUTapHH, I0-

B uenom ycnem-
HOE, HO cojiepKa-
iee OT/AeIbHbIC
MpOOeITB, BiIaIe-
HUE HaBbIKaMH
TeXHUKH Oe3omac-

Vcnemno Biageet
HaBbIKaAMU yCTa-
HaBJINBATh TCXHU-
K1 0€30I1aCHOCTH,
HpOI/ISBOILCTBeH-
HOH CaHUTapHUH,

OXpaHsl TpyJia Y OXpaHbI Tpyaa JKapHOH Oe3omac- | HOCTH, IPOM3BOA- | MOXKapHOHU 0e3-
HOCTH ¥ OXpaHbl | CTBEHHOHM CaHHTA- | ONMACHOCTH H
Tpyaa puH, MOKapHOH OoXpaHsl Tpya
0e301macHOCTH U
OXpaHsl Tpya
MK-24 ®parmeHTapHbIE Oo6mue, HO HE Cdopmuposan- CdopmupoBaHHbIe
3HATB: 3HAHUA COBPEMEH- | CTPYKTYPUPOBAH- |HBIE, HO COLEP- CHUCTEMAaTUYECKUE

COBpEMEHHBIE METO-
IIbI KCCIIEAOBAHMIA,
MIPOBOJIUMEIE B CO-
OTBETCTBHUU C 3aJaH-
HOM METOJIHNKOM,
MO3BOJISIOIIME I10-
JTy4aTh SKCIIEPUMEH-
TaJlbHbBIE JaHHbIE
JUISL peIIeHUs Hayd-
HBIX U TIPaKTHIe-

HBIX METOJIOB HC-
CJIeI0BAHUM, MTPO-
BOJAMMEIX B COOT-
BETCTBHUU C 3aJ1aH-
HOHM METOJIMKOM,
MMO3BOJISIOIIUX I10-
Jy4aTh SKCIEepPHU-
MEHTAJIbHbIE JaH-
HBIE JIJIS1 PEIICHUS
HayYHBIX U MTPaKTH-

HBIC 3HAHUS, CO-
BPEMEHHBIX METO-
JIOB HCCJIEIOBA-
HUU, TPOBOAUMBIX
B COOTBETCTBHH C
3aJIaHHOM METOJIU-
KOM, TT03BOJISIIO-
LIUX MOIy4YaTh
3KCIEPUMEHTAJIb-
HBIC JaHHBIC JIs1

sKallye OTIeIbHBIE
MpoOeITkl, 3HAHUS,
COBPEMEHHBIX
METOA0B UCCIIENO-
BaHUM, IPOBOJIU-
MBIX B COOTBET-
CTBHH C 33JaHHOM
METOJIMKOM, T03-
BOJISIONIUX TTOTY-
9aTh KCIICPUMECH-

3HAHUSI, COBpE-
MEHHBIX METOJIOB
HUCCIIEIOBaHUM,
MIPOBOJIUMBIX B
COOTBETCTBUU C
3aJJaHHON METO/IH-
KOM, TTI03BOJISIIO-
LUX [0IyYaTh
SKCIIEPUMEHTAJIb-
HBbIC JaHHBIC IJIs1

CKHX 3aJ1a4 YECKHUX 3a7a4 pelIeHUs] HAYYHBIX | TalbHbIC JaHHBIE | PELICHUSI HAyUHBIX
Y IPAKTUYECKUX | AJIs PEIlCHUs U MIPAKTUYECKUX
3a1adq Hay4JHBIX U TIpaKk- | 3ajad

THYECKHX 33]1a9
YMETB: Yactuuno ocBoeH- | B menom ycriemn- | Chopmuposannoe, | ChopMupoBaHHOE

MIPOBOIUTE UCCIIEIIO-
BaHMU 110 3aJaHHON
METOJIMKE U aHAJIH-
3UpOBATh PE3YIIbTA-
THI SKCIIEPUMEHTOB

HO€ YMEHHE TIPOBO-
JIUTH UCCIIETOBAHMS
T0 3a/JaHHON METO-
JIUKE ¥ aHaJIN3UPO-
BaTh PE3yNbTATHI
9KCIIEPUMEHTOB

HO€, HO HE CHCTe-
MAaTHYECKH OCY-
IIECTBIIIEMOE
yYMEHHUE IPOBO-
JIMTh UCCIIEN0Ba-
HUS 110 3aJaHHOH
METOJIMKE U aHa-
JTU3UPOBATH Pe-
3yJIBTATHI DKCITe-
PUMEHTOB

HO cofieprKariee
OTJIeNBHBIE MPO-
Oenbl, yMeHue
MIPOBOJUTH UCCIIe-
JIOBaHUS 110 3a-
JAHHOW METOINKE
Y aHAIU3UPOBATh
pe3yIbTaThl 3KC-
[IEPUMEHTOB

yMEHHUE TIPOBO-
JIMTh UCCIIEN0BA-
HHSA 110 3aJaHHOU
METOJIMKE U aHa-
JU3UPOBATH pe-
3yJIBTATHI DKCITe-
PUMEHTOB

7




BJIAJIETh:
HaBBIKAMH OCY-
IIIECTBJICHUS JKCIIe-
pUMEHTAIBHO-
HCCIIeI0BATCIBbCKOM
JIEATCILHOCTH 32
CUET peanu3aluu
BO3MOHOCTEH IMPO-
BEJICHUS I10 3aJIaH-
HOU METOJIUKE

YacTryHo BlIagceT
HaBBIKAMH OCY-
IIECTBJICHUS dKCIIE-
pUMEHTaIBHO-
HCCITe10BATCIBbCKOM
JIEATCILHOCTH 32
CYET peanu3aluu
BO3MOKHOCTEH
MPOBEJICHUS TI0
3aJJaHHOM METOIUKE

HenocraTouno
BJaJIcCT HaBBIKA-
MU OCYIIECTBIIE-
HUS SKCTIEPUMEH-
TaJbHO-
HCCIIeI0BATCIb-
CKOH JIeTeNIbHO-
CTH 32 CUET peau-
3aIA BO3MOXKHO-
CTEW MPOBENCHUS
10 3aJaHHON Me-
TOIUKE

B uenom ycnen-
HOE, HO COoJiepXka-
IIIEE OTACIIbHEIC
npoOenbl, Biaje-
HHE HaBBIKAMH
OCYILECTBIICHUS
AKCIIEpPUMEHTAb-
HO-
HCCIIeI0BATEIb-
CKOH JIeaTeJIbHO-
CTH 32 CUET peau-
3aIlid BO3MOKHO-
CcTel MpoBeICHUS
10 3aJaHHON Me-
TOIUKE

VcmenHo BaageeT
HaBBIKAMH OCY-
ILIECTBIICHUS YKC-
MEePUMEHTAIBHO-
HCCIIEN0BATENb-
CKOM JesITeIIbHO-
CTH 32 CUET peau-
3alMY BO3MOXKHO-
cTel MpoBeICHUS
10 3aJaHHOH Me-
TOJIMKE

B pe3ynbrate 0ocBOSHUS AUCHUIUIHHBI (MOAYIIs) 00y4arOIIUics JOMKEH:

3HaTh:

- OCHOBBI CTPOCHHS aTOMOB U MOJIEKYJI; OCHOBBI TEOPUH XMMHUUYECKOM CBSI3U B COEAMHE-
HUSAX PAa3HBIX THUIIOB; OCHOBBI CTPOCHHS BEIIECTBA B KOHJICHCHUPOBAHHOM COCTOSIHMM; OCHOBBI
XUMHUUYECKON TEPMOJIMHAMUKH;
- METO/IbI OIIMCAHUsI XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOJIUTOB;
- TUAPOJIN3 COJIEN; OCHOBBI XUMUYECKOW KMHETUKY;
- XMMHYECKHE CBOMCTBA 3JIEMEHTOB pa3yiMuHbIX rpynn llepunonumyeckon cucremst JI.1.
MenaeneeBa U MX COSIMHECHU;
- OCHOBBI OKHMCJIUTEJIBHO-BOCCTAHOBUTEIBHBIX DPEAKLUNA; CTPOCHUE U CBOWCTBA KOM-
IUIEKCHBIX COEIUHEHMM;
- OCHOBBI CaMOOpPIaHMU3AlMK U caM000pa30BaHUsl; METOAUKY MPOBEACHUS UCCIIEI0BAaHUS
U aHAJIU3 PE3YJIbTATOB DKCIIEPUMEHTOB.

YMeTh:

- OCYILIECTBJIATH MOKCK, XpaHEeHHe, 00padOTKy U aHaNu3 HHPOPMAINK U3 Pa3IHYHBIX HC-
TOYHHUKOB U 0a3 JTaHHBIX, MPEJICTABIIATH €€ B TpeOyeMoM (hopmaTe ¢ UCIoIb30BaHuEeM HHPOpMa-
LUOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJOTHUH;

- OMNpEENSITh IO CIPABOYHBIM JIAHHBIM SHEPTETHUUECKHE XaPAKTEPUCTUKU U TE€OMETPHUIO
MOJIEKYJI, TEpPMOJANHAMUYECKNE XAPAKTEPUCTUKN XUMUYECKUX peakiuii, BenuunHel pH u xapak-

TCPUCTUKHU JUCCOLHMALINA DJICKTPOJIUTOB,

- IPOU3BOJIUTH PACUYETHI KOHIIEHTPALMM PACTBOPOB PA3JINYHBIX COEANHEHNI;

- OCYILIECTBJISITh TEXHOJOTUYECKHI KOHTPOJb COOTBETCTBUS KadecTBa MPOU3BOAUMOMN
IPOAYKIMH U yCIyT YCTAaHOBJIIEHHBIM HOpMaM;

- TIPOBOJIUTH HCCIIEIOBAHUS 1O 33/IaHHON METOJMKE U aHAIM3UPOBATH PE3YJbTaThl IKC-

MEPUMEHTOB.
Baagern:

- [paBHUJIaMH TCXHUKU 6630HaCHOCTI/I, HpOPI3BO,Z[CTBCHHOﬁ CaHHUTapuu, nomapﬂoﬁ 0e3-

OITACHOCTH M OXPaHbI TPY/a; H3MEPEHHUS U OIICHUBAHUS MapaMeTPOB IMPOM3BOJICTBEHHOTO MHK-
pOKJINMATa, YPOBHsI 3albICHHOCTH W 3ara30BaHHOCTH, IIyMa, ¥ BUOpAIUHU, OCBEIICHHOCTH pPa-
00YHX MECT



3.1. MaTpuua cooTHeceHHsl TeM/pa3/1e/ioB Y4eOHOH TUCIHHUIIJIMHBI (MOAYJISA)
U opMHpYyEeMBIX B HUX 001IEKYJIbTYPHBIX, 001enpo(ecCHOHAIBHBIX
U Po(eCCHOHATBHBIX KOMIIETCHIIM A

Paznensl, TeMbI JUCLIMIIIAHBI

Kommerenmmn

1
~

OIIK-1

OIIK-3| IT

]
w

[1K-24

OOuee
KOJIMYECTBO
KOMIIETEHITUI

Beeaenne. OCHOBHEIC IMOHATHS U 3aKOHBI XUMUHU

4

PactBopsI

PacTBOpBI 3JIEKTPOJIUTOB

T'uaponus coneit

Kowmmnekcubie coemmaeHMs

OKHUCITUTETLHO-BOCCTAHOBUTEIIBHBIE pE€aKkummn

KuHeTnka XuMHYECKOM pCaKkumu

XUMHYECKOE paBHOBECHE

OCHOBBI XUMHYECKON TEPMOINHAMUKH

CrpoeHue atoma

XX XX [X[X|X [ X]|X

Ilepuonnueckas cucrema aemenTos [[.1. MeH-
JeneeBa

Alorforjororjor|o o101 O1

XHUMHYECKast CBI3b

X| X |[X|X[X|X|X[x|X|x|x|x| A

X | X XX [X[X|X|X[X|X[X]|X

X| X |[X|X[X|¥X|X[x|X|x|x|x| A

X| X XXX [X|X[X|X[X|X]|X

o

XuUMHUS 3JIEMEHTOB TPy MEPUOIUIECKON CH-
creMmbl. Bonopoa.

x

x

x
x

x

(¢,

OnemenTsl [A-noarpynmsl

Onementsl ||A-oarpynme

Onementsl || A-moarpymmet

OneMeHThl [VA-noarpynmnsl

OnemeHTbl VA-TIOATpYIIEI

Onementsl VIA-noarpynmnsl

Onementsl VIIA-noarpynmsl

Onementsl VIIIA-noarpynmnst

Hepexo;:[HLIe METAJJIbI

XXX XX [X|X|X|X

JlaHTaHOM B M AKTHHOMIBI

XXX [X[X|X|X [ X [X X

X XXX [X[|X|X|X|[X|X

XXX [X[X|X|X | X [X[X

X XXX [X[|X|X|X|[X[X

Alorjorjorjorjorjorforfo| ol

4. CTpyKTYypAa U COAepKAHUE IUCIUIIHHBI (MOMYJIA)
OO6m1ast Tpy10€MKOCTh TUCIHUIUIUHBI COCTABIISET 4 3aUeTHBIX enuHull 144 akas. 4acos.

4.1. O0bemM AMCUMILIMHBI U BUAbI Y4¢0HO pa0doThI

Bup 3anartuii

KomnuecrBo aKaJ. 4aCoOB

o O4HOH opme

0 3209HOH opme

oOyueHust o0OyueHust
(2 cemectp) 2 Kypc
OO6wias Tpy10eMKOCTb AUCIMIUTMHBI 144 144
KonrakrHas pabora o0yyarommxcs ¢ npernojiaBareiemM, T.4. 66 16
AynHUTOpHBIE 3aHATUS, U3 HUX 66 16
JIEKITUH 22 6
J1a00PaTOPHBIC 3aHATHUS 44 10
CamocrosTenbHast paboTa 00yJIaronuxcs, B T.4. 42 119
HanucaHue pedepaTon 15 -
MMOJATOTOBKA JOKJIAT0B 15 -
BBINOJIHEHNE MHIMBHYAIbHBIX 3aJlaHUH (TECTOB) 12 119
KouTpoinb 36 9
Buy ntoroBoro KoHTpOIIS 9K3aMeH 9K3aMeH




4.2. Jlekuun

O0beM B aKazg.gacax

No | Paznen mucuurinHbl (MOIYIIS), TEMBI JICKIIUMA oHHad 3a0tHad PopmupyemeIe
¢dopma dhopma KOMIIETCHIIUHI
o0y4eHusi | oOydeHus
1 BBenenne. OCHOBHEBIE MOHATUSA U 3aKOHBI XH- 1 025 OK-7, OIIK-1,
MHH ' I1K-3, IIK-24
OK-7, OIIK-1,0I1K-3,
2 |PacTBOpHBI 0,5 0,25 [1K-3, [K-24
OK-7, OIIK-1, OIIK-3,
3 | PacTBOpHI 3EKTPOIUTOB 0,5 0,25 T1K-3, [TK-24
o OK-7, OIIK-1, OIIK-3,
4 | T'maponus coneit 1 0,25 T1K-3, TIK-24
OK-7, OIIK-1, OIIK-3,
5 | KoMIuiekcHbIE cOeTUHEHUS 1 0,25 TIK-3, [TK-24
OK-7, OIIK-1, OIIK-3,
6 | OKHCIHTETHHO-BOCCTAHOBUTEIBHBIE PEAKITHH 1 0,25 T1K-3, TTK-24
. OK-7, OIIK-1, OIIK-3,
7 | KuHeTHKa XUMUYECKON peaKiuu 1 0,25 T1K-3, [1K-24
OK-7, OIIK-1, OIIK-3,
8 | Xumudeckoe paBHOBECHE 1 0,25 TK-3, TIK-24
. OK-7, OIIK-1, OIIK-3,
9 | OCHOBBI XUMHUYECKOH TEPMOTUHAMHUKHU 1 0,25 TIK-3, [TK-24
OK-7, OIIK-1, OIIK-3,
10 |Crpoenue aToma 1 0,25 T1K-3, TIK-24
11 Ilepuonnueckas cucrema a3nementoB .. 1 025 OK-7, OIIK-1,
Meunneneena ! [1K-3, IIK-24
OK-7, OIIK-1,
12 | Xumuueckas CBSI3b 1 0,25 T1K-3, [1K-24
13 XHUMHS 3JIEMEHTOB TPy MEPUOJUYECKON CH- 1 025 OK-7, OIIK-1, OIIK-3,
crembl. Bomopo. ! [1K-3, IIK-24
OK-7, OIIK-1, OIIK-3,
14 | OnemenTs! [A-noarpymnmst 1 0,25 T1K-3, [K-24
OK-7, OIIK-1, OIIK-3,
15 |OnemenTs! ||A-oarpymisl 1 0,25 T1K-3, [TK-24
OK-7, OIIK-1, OIIK-3,
16 |OnemenTs! || A-oarpymiiet 1 0,25 T1K-3, [TK-24
OK-7, OIIK-1, OIIK-3,
17 |OnemenTts! [VA-noarpynmst 1 0,25 TIK-3, [TK-24
OK-7, OIIK-1, OIIK-3,
18 |OnemenTsl VA-oArpymiis! 1 0,25 T1K-3, TTK-24
OK-7, OIIK-1, OIIK-3,
19 |3nementsl VIA-noarpymnimst 1 0,25 T1K-3, [TK-24
OK-7, OIIK-1, OIIK-3,
20 |DnemenTtsl VIIA-noarpynmsl 1 0,25 T1K-3, TTK-24
OK-7, OIIK-1, OIIK-3,
21 |Dnementsl VIIIA-ioarpymst 1 0,25 T1K-3, [TK-24
OK-7, OIIK-1, OIIK-3,
22 |llepexomHbIe METAILIBI 1 0,5 T1K-3, TTK-24
OK-7, OIIK-1,
23 | JlaHTAaHOMBI U AaKTUHOUIEI 1 0,25 T1K-3, [TK-24
NUTOIroO 22 6
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4.3. JlabopaTopHbie padoThI

O0BeM B akaj.gacax

Ne HaumenoBanune OuHas | 3a04Has nabopatopHoe obopynoBanue | Dopmupyemsie
?iiiﬁ:; 3aHATHUA ¢dopma ¢dopma Y MaTepHallbl KOMIIETEHLIUU
o0y4eHus | 00yyeHus
Texnuka 6e30macHo- YCTaHOBKa JJIsl ONpeAeIICHUS] MO-
CTHU TIpH paboTe B JSIPHOM Macchl SKBUBAJICHTA Me-
XUMUYECKO# Jabopa- Taja, COCTOsIIAs U3 OIOPETKH, OK-7, OIIK-1,
1 topuu. OnpeneneHue 2 0,5 BOPOHKH, IPOOMPKH U IITATHBA; OIIK-3,I1K-3,
SKBHUBAJICHTA HEH3- TepMOMETp; OapoMeTp; OropeTKa, I1K-24
BECTHOTO MeTaJlja. 3amoiHeHHas 1H. pactsopom HCI;
Pemenue 3agau. HaBecku MetaiwioB (Mg, Cd, Zn).
HpHFOTOBﬂeHHe“pac- Konba na 100MJ‘I? MEpHBIN 11'1/1- OK-7, OITK-1,
7 TBOPOB 3aJaHHOM 2 05 naHAp Ha 250MIT; apeoMeTp; OIK-3.ITK-3,
KOHIIeHTpanuu. Pe- Cyab(ar aMMOHHS UIIK HUTPAT K24
HICHUE 3a]a4. AMMOHWSL.
HlraTuB ¢ mpubopamu, HUIHHAP
Ha 25 MJI; pacTBOp TUAPOKCH]IA
HaTpHsl; pacTBOp QeHoNPTaICHHA;
N3zyuenue nporecca pacTBop yKeye HOH KHCIIOTSL; Kp_H_ OK-7, OIIK-1,
8 3IEKTPOJIUTUICCKOH 4 0,5 CTAJLTMHCCKHUH LCTAT aMMOHHA, OIIK-3,I1K-3,
pacTBOp METUIIOpaHKa, THIETKA
FMCCOTMHATIIH. Ha SMIT; yHUBepcallbHbIe HHANKA- TK-24
TOpHBIE OyMa’KKH; PacTBOP CYJIb-
¢ara aTIOMUHHS; PaCTBOP aneTaTa
AMMOHWSIL.
Nzyuenune rugponuza OK-7, OIIK-1,
9 coneii 4 0,5 OIIK-3,I1K-3,
' I1K-24
HITATHB C IPOOUPKAMU; IIUIIMHJIP
Ha 25MJ1; CHUPTOBKA; pacTBOP
I/IsyqeuHI/Ie CTPOECHUS NH4Fe(S04)2 -6H20, pactBop OK-7, OTTK-1,
10 | M cBOWCTB KOM- 4 1 THAPOKCH/A HATPHSL; PACTBOP XNO- | e’ a1
TJIEKCHBIX COETMHE- puaa dapusi; pacTBOp poAaHUIA HK:Z 4 '
HHIA. ammonust; pactBop K3[Fe(CN)6];
pactBop cynbdara xenesa (11);
pactBop Fe4[Fe(CN)6]
IITaTUB C IPOOUPKAMU; PaCTBOP
cynbdara menu (I1); pactBo
Msyuenue okuciu- C§HL$aTa IUHKA; pacpTBop P OK-7, OIIK-1,
R 4 1 | K3[Fe(CN)6]; 2 xenesnbix rBo3ast | OITK-3,TTK-3,
BOCCTaHOBUTEJIBHBIX
N MUIETKA Ha 2MJT pacTBOPBI: I1K-24
PAKIHEL. KMnO4, H2504, KJ, FeS04,
FeCl3
HITATHB C IPOOUPKAMU; PacTBOP
(dhyKkcuHa; pacTBOp OPOMHOM BOJIBI,
2H. pacTBOP THIPOKCH/IA HATPHS,
. 1H. pacTBOp CepHOI KHCIIO-
N3yuenue cBoiicTB
ranoreHos (HemeTar- TBI,TUMIETKH, UHAUKATOpHas Oyma- OK-7, OITK-1,
11 | noB VIIA- noarpyn- 4 1 ra, 2u. pactsopst KCI, KBr, OIIK-3,I1K-3,
1b1) H X COCIHHE- KJ,AgNO3, HNO3, koHi1. pacTBOp IIK-24
i, aMMHaKa, CepHasl Kuciora, OeH- §
3011, paCTBOP KPaxMajJbHOI'O KJIei-
crepa (CBEKETPUTOTOBICHHOTO),
XJIOpHas Boaa, OpoMHas BOja,
noJHas BoJa
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N3yueHne cBONCTB

LITATHB C TPOOHPKAMU; CIUPTOB-
Ka; KOHII. a30THAsI KUCIIOTa, cepa
(mopo1ok), 2H. pacTBOp XJIOpHIA

HemeTamios VIA- Oapust IIMHK (TpaHyJIbl), CEpHAS OK-7, OIIK-1,
12 1 ’ OIIK-3,I1K-3,
HOATPYIIIBI U X CO- KHCJIOTa KOHIIL., CHUPTOBKA, JIep- IK-24
SIUHCHUI. XKaTelb,2H. pacTBOP THOCYJIb(aTa
HaTpHsl, XJIOPHAs BOJA, HOJHAS
BOJIa, 2H. pacTBOP XJopuaa 6apus
LITATHB C IPOOUPKAMH, JTaKMYCO-
Basg OyMaxkKka, 2H. paCTBOp CYJIb-
¢ata aMmMOHHMs, 2H. PacTBOP
NaOH, 2u. pactsopsr FeCl3,
. Al2(S04)3, MgCl2, NH40OH, me-
M3yueHue cBOUCTB
HeMETAIIOR VA TaJJIbl: IMHK, MeJb, ’Keme30, ono- | OK-7, OIIK-1,
12 1 BO, KOHII. a30THAs KUCJI0Ta, 2H. OIIK-3,I1K-3,
MOJTPYIIBI U UX CO- .
N pacTBOp a30THOM KHCIOTHI (ap- [1K-24
eIMHEHHH.
(dhopoBas yanieyka, CTeKISHHAsI
Majoy4ka, pacTBOp Au(eHUIaMUHA
B KOHII. CEPHOM KHCIIOTE, 2H. pac-
TBOpHI Qoctara, runpodocdara n
quruapodocdara HaTpust
HITATHB C IPOOUPKaMU, HUIIBTPO-
N BaynbHas Oymara, BOPOHKA, pac-
N3y4yeHue cBOMUCTB N
TBOp KpacuTes, aktuBupoBaHubiil | OK-7, OIIK-1,
HeMeTauoB [VA-
13 1 YTOJIb2H. pacCTBOPHI XJIOPUIOB OIIK-3, T1K-3,
MOJTPYIIEI U UX CO-
N KaJIbIIUsl U Mar"us, 1H. pacTBop [1K-24
eIMHEHHH.
kapOOHaTa HaTPUsl ra300TBOAHAS
TpyOKa; COHPTOBKA
HITATHB C TPOOUPKAaMU, KOHII. pac-
N3yuenue cBoiicTB TBOPBI COJIEH HATPUS, Kaus,
nemetaiios 1A KOHII. COJISTHAsI KMCJIOTa, CTEKIISTH OK-7, OIIK-1,
13 0,5 ) % OIIK-3, I1K-3,
MOJTPYIIEI U UX CO- Has MajoyvKa C BasHHOHN MPOBO- K24
€AMHEHHH. JIOKOH, CHMPTOBKA, aTFOMUHHEBAs
CTpYKKa
HITaTHB C IPOOUPKAMU, YHUBED-
caJlbHas MHAWKATOpHAs OyMaxka,
. 0,5H. pacTBOpPHI XJIOPUAOB Kallb-
N3y4yeHue cBOMCTB ~H-P p PH
s 1 O6apus, 1H. pactBop rugpok- | OK-7, OIIK-1,
MerasuioB ITA-
14 0,5 cuja HaTpus, 1H. pacTBOPHI Kap- OIIK-3, TTK-3,
HNOATPYIIIBI U X CO-
SO OoHaTa HaTpwus, CyJabdaTa JTUTHS, [1K-24
' XJIOpU/1a KJIbLUsL, XJIopuaa 6apus,
KapOoHarta HaTpus, 1H. pacTBOp
COJITHOM KMCIIOTBI
LITaTHB C MPOOMPKaMH, KOHII. pac-
TBOpPBl COJIE HATpus, Kajus,
KOHII. COJISTHAsl KUCIIOTa, CTEKIISH-
. Has HajJoyka ¢ BIAsSHHOM MPOBO-
N3yuenue cBolcTB .
MeTawios IA- JIOKOH, crimproBka. 2H. pactBopsl | OK-7, OIIK-1,
15 HOATDY B H HX CO 0,5 BUHHOKHCIIOrO HaTpus, rekca- | OIIK-3, I[1IK-3,
pym nurpokooansrata(lll) HaTpus, [1K-24
eIMHEHHH.
XJIOpHZIa HATpHsl, TeKCarnApPOKCO-
antumoHaTa (V) xanusalH. pacTBop
THJIPOKCHJIA HATPHsI, aJFOMHHUE-
Basi CTPY)KKa
W3ydeHne cBoOWCTB LITaTHB ¢ IpoOupkamu, takmyco- | OK-7, OIIK-1,
16 |mepexoaHBIX MeTall- 0,5 Bast OyMa)kka, 2H. paCTBOP CYyJIb- OIIK-3,I1K-3,
JIOB U UX COEJUHE- (ata aMMOHHS, 2H. PacTBOP I1K-24
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HUH.

NaOH, 21. pactBopsr FeCl3,
Al2(S04)3, MgCI2,

NH40OH . Meranibl UHK, MENb,
JKeJe30, 0JI0BO, KOHII. a30THAs
KHCJIOTa, 2H. pacTBOP a30THOM
KHCJIOTHI

UTOIro

46

10

4.4, IIpakTryeckue 3aHSTHS He NPELYCMOTPEHBI

4.5. CamocrosiTesibHAas padoTa 00y4aromuxcs

OO0BbeM aKaja.yacoB

. oyHas 3a04Hast
Paznen mucrumimHE (TeMa) Bun camocTosTensHO# paboTh
thopma thopma
o0yueHust | oOydeHus

Baenenune. OcHOBHEIE TOHATHSA

Hammucanwne pedepara 1 5
M 3aKOHBI XUMHHU

Hammucanme pedepara 1 -
PactBopsI S

BrimonHeHne WHANBHTyaTbHBIX 3a1aHUH(TECTOB) 1 6

Hanucanwue pedepara 1 -
PactBOpBI 371€KTPOIUTOB v

BrInonHeHHe WHAMBHTYJTBHBIX 3a1aHUH(TECTOB) - 5
I'upposns coneit BrinonHeHne WHANBUTYyaTbHBIX 3a1aHUH(TECTOB) 1 5
KoMIuiekcHble cOe IUHEHUS BrInosHeHHe WHAMBHTYTbHBIX 3a1aHUH(TECTOB) 1 6
OxuCINTEIIHHO- .

BrInonHeHHe WHAMBHTYTBHBIX 3a1aHUH(TECTOB) 1 6
BOCCTaHOBHUTEIFHBIC PEAKIIUU
Kunetnka xuMudeckor peaknuu | BeirmotHeHne MHIMBUIYAIBHBIX 33aHUN(TECTOB) 1 6
XHUMHUYECKOE PABHOBECUE BrinonHeHne WHANBHTyaTbHBIX 3a1aHUH(TECTOB) 1 6
OCHOBBI XUMHUYECKOH TEPMO- IToaroroBka nokiana 1 -
JTIUTHAMUKHA BrinonHeHne WHANBHTyaTIbHBIX 3a1aHUH(TECTOB) 1 6

Hammcanue pedepara 1 -
Crtpoenue atoma pecep >

BrinonHeHne WHANBHTyalbHBIX 3a/1aHUH(TECTOB) 1 6

Hanucanue pedepara 1 -

BrlinoHeHNe HHAWBUTyalTbHBIX 3a/1aHUH(TECTOR) 1 6
[Tepuonuueckas cuctema sne- | Hammcanue pedepara 1 -
meHToB JI.11. Menaeneena BrinmonHenne WHANBHTyaTbHBIX 3a1aHUH(TECTOB) 1 5

BrinmonHenne WHANBHTyalbHBIX 3a1aHUH(TECTOB) 1 5
XuMmuyeckas CBA3b

Hammucanne pedepara 1 -
Xwumust aiemenToBrpymm nepu- | Hamucanue pedepata 1 -
onndeckoi cucreMel. Bogopoa. | BeimosiHeHne MHAMBUAYAIbHBIX 3a1aHUN(TECTOR) 1 5

Harmmcanue pedepara 1 -
OnemeHTsl [A-oarpymnis pegep v

BrinmonHeHne WHANBHTyaTbHBIX 3a1aHUH(TECTOB) 1 5

Hanucanue pedepara 1 -
Onementsl || A-monrpymmbt pedep >

BrinmonHeHne WHANBH Ty aTbHBIX 3a/1aHUH(TECTOB) 1 5

Hammcanue pedepara 1 -
Onements! || A-moarpymmst pegep v

BrImtotHeHIE HHIWBUTyalTbHBIX 3aTaHAH(TECTOR) 1 5

Hammcanue pedepara 1 -
Onements! [VA-oarpynms pegep v

BrinmonHeHne WHANBHTyaTbHBIX 321aHUH(TECTOB) 1 5

Hanucanue pedepara 1 -
OneMeHThl VA-OArpymbl pedep >

BrlmtotHeHIE HHIWBUTyATbHBIX 38 T1aHUH(TECTOR) 1 5

Harmmcanue pedepara 1 -
Onementsl VIA-oarpynms pegep v

Brimoraenne nHAUBUAYANTBHBIX 3a0aHUH(TECTOB) 1 4

Hanucanue pedepara 1 -
OnemenThl VIIA-Ioarpynmss pegep S

BrimonHeHne MHAMBUAYAIBHBIX 3aaHUN(TECTOB) 1 3
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Hanucanue pedepara 1 -
Onementsl VIIIA-oarpynmsr pegep =

BrimonHenne MHAMBUAYAIBHBIX 3aaHUN(TECTOB) 1 3

Hanucanue pedepara 1 -
TlepexoHbie MeTaIbI v

BrimonHenne HHANBUAYATBHBIX 3aaHAN(TECTOB) 1 3

Harmmcanne pedepara 1 -
JlaHTaHOM Bl M AKTHHOMIBI =

BrimonHeHNe HHANBUAYATBHBIX 3aaHAN (TECTOB) 2 3
NUTOIO 42 119

4.6. BplnoJiHeHHe KOHTPOJILHOH PadoThl 00y4al0IMMHCA 3204HOI (GopMBbI

Xumus — QyHIaMeHTaIbHAs AMCHUILIMHA, HA KOTOPOW 0a3upyercss U3ydeHHUe IOCIeay-
IOIUX 001e00pa30BaTENbHBIX U CIICIUATBHBIX TUCIHUIUIMH (OHoNorun, (PU3HOJIOTHH, TEXHOIO-
T'MH TIPOU3BOJICTB U JIp.)

HOp?II[OK HU3YUCHUSA OUCHUIIIIMHBI <<HeOpFaHI/I'-ICCKa$I XUMMUS» 06y‘~IaIOHII/IMI/IC5[ JAUCTaHII -
OHHOU (OPMBI O0YUEHHSI CTPOUTCS IO CIEAYIOLIEMY IUIaHy:

1. CamocTosiTensHOE M3ydeHHE MaTepHaja 1Mo yueOHWKaM U y4eOHBIM IOCOOHSIM C HC-
HI0JIb30BAaHHEM Y4eOHOW MPOrpaMMBI U CITPaBOYHOH JIUTEPATYPHI;

2. BrinonHeHrne KOHTPOJIBHBIX 3a/IaHUI COTJIaCHO MU(PY U 3alIUTa KOHTPOJIBHBIX PadoOT
(TabnMIIa BAPHAHTOB KOHTPOJIBHBIX 3a/JaHU MPHBECHA B KOHIIE METOJMYECKOTO YKa3aHUs);

3. BeimosnHeHne 1a00paToOpHOToO MPaKTUKyMa W IMOCEIHICHHE JICKIUH B MEPUOJ| CECCUH,
OTYET 110 JJa0OPaTOPHBIM ITPAKTUKyMaM (€CJIM TaKOBOM 3HAUUTCS B yUeOHOM IUIaHE);

4. Cnava sK3amMeHa (B COOTBETCTBHUH C YUCOHBIM IIAHOM) 110 pa3/ieinaM JTUCIUIUINHBL.

KonTpospHy0 paboTy OOydaromIMiiCsl JOJKEH BBINOIHATH CaMOCTOSTENbHO. Ecnm Ha
KOHTPOJIbHYIO pa0OoTy TOJydeHa OTpULATENbHAs PELEH3Ms «HE JOMycKaeTrcs K cobeceroBa-
HUIO», KOHTPOJIbHYIO 0padaThIBAIOT, C YUETOM 3aMEUaHUl pEeleH3EHTa, B TOH ke TeTpajau, U
BBICBUIAIOT Ha TIOBTOPHOE PELICH3UPOBAHMUE.

Jlo aK3amMeHa WM 3a4eTa OOyJaroIIUiCs MPOXOIUT 3aIUTY KOHTPOJIHHOU pabOTHhI Yy Mpe-
HoJIaBaTelsl, PELEH3UPOBABILETO €€, B JINYHON Oecere.

PexomeHnaanum mo BHINOJHEHUIO KOHTPOJILHOM padoThI

[lepen BbINOIIHEHHEM KOHTPOJIBHOM pabOTHl HEOOXOAUMO U3YUYHUTh PabOUyI0 MPOrpamMmy
JucuuIuinHel «Heopranndeckass XUMHUs», TEOPETUUECKUI MaTEPHUA B COOTBETCTBUH C COZEpKa-
HUEM JUCIHUIUIMHBI [0 MPOTrpaMMe, 10 y4eOHBIM MOCOOUSIM M PEKOMEHAIUSAM, 03HAKOMUTHCS C
pelLIeHreM THUIOBBIX 3334 10 JaHHOW MeToAuuYeckod pa3paboTke. Pemienus 3agad u oTBET Ha
TEOPETUYECKHE BOIPOCH! JOHKHBI ObITh KOPOTKO, HO YETKO OOOCHOBAHBI, 32 UCKIFOUEHHUEM TeX
CJlydaeB, KOT/Ia IO CYIIECTBY BOIIpOca Takass MOTUBHUPOBKA He TpeOyeT, HalpuMep, Korjaa HyKHO
COCTaBUTh EKTPOHHYIO (pOpMyiTy aToMa, HamucaTh ypaBHEHHE peakuuu U T.1. [lpu pemeHun
3aJa4 HY»KHO MPUBOJIUTH BECh XO/1 PELICHHUS U MaTeMaTHYeCKOro IpeoOpa3oBaHusl.

[Ipu pemennn 3a1a4 1 OTBETAX Ha BONPOCH KOHTPOJIBHBIX 3aJIaHUM ClIelyeT UMETh B BU-
Ay ClIeAyIolee:

1. Pemienue 3a1a4 HEOOXOAMMO COIMPOBOXK/IATh MOICHEHHEM. MaTeMaTH4eCcKUe pacyeThl
00513aTeNIbHO IOBOJUTH /10 KOHKPETHOT'O YHCIOBOTO OTBETa (HEOOXOIMMO BO3BOAUTH B CTEIECHbD,
U3BJIEKATh KOPHU, BBIYUCIATH JIOTapU(pMBbl YUCEN U MPOU3BOAUTH JAPyrue MaTeMaTHUeCKHUEe OIle-
pauum).

2. Ilpu pemieHnu 3a7ad Ha XMMHUYECKOE PAaBHOBECHE B BBHIPAKEHHUE KOHCTAHThI PAaBHOBE-
CUsl CleAyeT MOJCTABIATH 3HAYEHUS PABHOBECHBIX KOHILIEHTPALMH BEILIECTB, BBHIPAKEHHBIE B
MOJIb/JI.

3. OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIUH, MPOTEKAIOLIME B BOJHBIX pacTBOpax,
YPaBHUBAIOTCSI MOHHO-AJIEKTPOHHBIM MeTO/A0M. [Ipu cocTaBieHMM HOHHO-AJIEKTPOHHBIX CXEM
IPOIIECCOB BOCCTAHOBJICHUSI U OKHUCJICHUSI MAJIOPACTBOPUMBIE JIEKTPOJIUTHI, cllabble 3JeKTPOIIH-
ThI CJIEAYET 3alucaTh B MOJIEKYJISIPHOI (popme, kpome Toro, HaJlo yuuTsiBaTh pH cpenpbl.
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4. Tlpu BBITIOJIHEHUH 33/IaHUI CIIEYET MOJIb30BaThCS MPUBEICHHBIMU B PEKOMEHIAIUAX
CIPAaBOYHBIMU TAOJIMLIaMU MO KOHCTAaHTAM HMOHHU3AIMHU CJIA0BIX 3JIEKTPOJIUTOB, MPOU3BEICHUSIM
PacTBOPUMOCTH U KOHCTAHTAM HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

5. OTBeTHl Ha KOHTPOJILHBIE BOIIPOCHI IOJKHBI OBITH KPATKUMHU, HO HCUEPIIHIBAIOLIUMH U
COIIPOBOXKIATHCS TEOPETUYECKUMU OOOCHOBAaHHMSMH, (POPMYIIAMU U YPAaBHEHUSAMU XMMUYECKHX
peaxuuii. [Ipu oTBeTE Ha TEOpPETUUYECKUE BOMIPOCHI HE CIIEAYET MEePEnUChIBaTh TEKCT yUeOHHKA.

6. KonTposibHbie paObOThI BHIIOIHIIOTCSA B TETPAISX, 3a4TCHHBIE paOOTHI MPEICTABIISAIOT-
Csl CTYyJICHTaMH Ha 3K3aMEHE.

7. Bee 3amaun cinenyer pewats B cucteme CH. Jlanee npuBeneHbl HEKOTOPBIE MOHATHS
XUMHH U CIIOCOOBI BBIPAKEHUS KOHIIEHTPAIUI pacTBOPOB C UCIOJIb30BaHUEeM cuctembl CU.

4.7. Conep:kaHue pa3aesioB IMCUUIIMHBI

1. BBenenne. OcHOBHbBIC MOHATHS W 3aKOHbI XUMHHM. MeCcTO XMMHH B LIEJIOM U HEOP-
FaHUYECKON XMMHUHU B YACTHOCTU CPEJIU €CTECTBEHHOHAYYHBIX NUCHUILIMH. CTEXUOMETPUUYECKUE
UH/IEKCHI 1 K0d(GuIreHTsl. MoJb, MOJIIpHAst Macca, XMMUUECKUI YKBUBAJICHT, (PaKTOp SKBHBA-
JIEHTHOCTH, MOJISIpHAsi Macca SKBUBAJICHTA.

3aKOH COXpaHEHHUS MAcChl U PHEPTUU. 3aKOH KPATHBIX OTHOIICHUN. 3aKOH MOCTOSHCTBA
COCTaBa: JaJbTOHU[Bl U OEPTOUIM/IbI. 3aKOH SKBUBAJIEHTOB. 3aKOH ABOrajpo W CIEJICTBUS U3
HEro. 3aKOH MPOCTHIX 0ObEMHBIX OTHOIICHUH.

Hcnons30BaHne XMMUYECKUX MOHATUMN, 3aKOHOB U METOJIOB MCCIIEIOBAHUS B CEIIBCKOXO-
3SIICTBEHHBIX U OMOJOTHUECKUX HayKax. JKOJIOTHYECKas OMacHOCTh HErpaMOTHOTO MPUMEHEHUS
XUMHUUYECKHUX IPOAYKTOB B CEJIbCKOM XO3SIIICTBE.

2. PacTBopbl. PacTBOpHI Kak CMECH HOHHO- U MOJIEKYJISIPHO-IUCIIEPCHOTO ypoBHs. Ue-
aJllbHbIE U HeuJeanbHble pacTBOPbL. [IpuunHbl 00pa3zoBaHus BOAHBIX pacTBOPOB.CrocoObl BbIpa-
JKE€HUs KOHLIeHTpauuii. HapoiHO-X0351CTBEHHOE 3HaUYEHUE PAaCTBOPOB.

3. PacTBopbI 2JIeKTPOJMTOB. THUIIBI CHIIBHBIX JEKTPOJIUTOB. ['aparaus noHOB. DHep-
rus ruApatanun. [lepBudHas u BTopuuHas ruapatHeie o6onouku. Kpucramnoruapatel. 3aBucu-
MOCTb PaCTBOPUMOCTH CHJIBHBIX AJIEKTPOJIUTOB OT SHEPIMH KPUCTAJUIMUECKOM PEIIeTKU U SHep-
TUM THApATAllMd MOHOB. AKTUBHOCTb, KOO QUIMEHTH akTUBHOCTH. [IpousBeneHne pacTBopu-
MOCTH.

3Ha4YeHHEe PaCTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB B XUMHUH, OMOJIOTUHU, TEOXUMUHU.

Tunsl cnabpix 371eKTPoaUTOB. KOHCTaHTHI M CTENEHU AUCCOIMAIMU CIa0bIX AJIEKTPOJIU-
ToB. Bosia kak cnalbiil 31eKTpoauT. KucioTHO-OCHOBHBIE CBOMCTBA BellecTB. BomopoHbIl U
TUIPOKCHIIBHBIN MOKa3aTenu pacTBopoB. CriocoObl M3MepeHusi BOAOPOJHOrO IMokaszarens. by-
(bepHbIe pacTBOPHI.

4. I'mapoau3s coseil. Tumel ruapoau3a, KOHCTAHTHI M CTEIEHU TMIPOJIN3a coyiel. 3Have-
HHUE PacTBOPOB CIA0BIX 3JEKTPOJIUTOB B XUMUH, OMOJIOTMU U TEOXUMHUHU.

5. KommuiekcHble coequHeHuss. CocTaB U CTpOEHUE KOMIUIEKCHBIX coennHeHui. Koop-
JUHAIMOHHAs Teopus BepHepa. XuMunueckas CBsi3b B KOMIIEKCHBIX COEOUHEHMSIX. Teopus Ko-
OpIVHAIIMOHHOM XMMHUYECKOH CBSI3U: METOJ] BAJICHTHBIX CBSI3€H, TEOpUs KPUCTAJUIMUECKOTO MO-
751. 3HaYE€HNE KOMIUIEKCHBIX COE€AMHEHUH.

Juccounaiusa U yCTOMYMBOCTh KOMIUJIEKCHBIX COe€IMHEHUH. X HOMEHKiIarypa. 3Hayve-
HUE KOMIUIEKCHBIX COeIMHEHMU. Xiopoduiul, reMuH, GepMeHTHl - MPUPOJHBIE KOMIUIEKCHbIE
COETMHEHUSI.

3HayeHne KOMIUIEKCHBIX COEJMHEHUH B OMoxumHM KieTku. HoBoe HampaBieHue B Xu-
MUU — OMOHEOpraHNYecKas XUMHUSI.

6. OxHuCINTEIbHO-BOCCTAHOBUTENbHbIC peaKkuu. CTeNeHb OKUCIEHUS U IIpaBUIIa €€
HaxoxaeHusa. OKUCIUTENN U BOCCTAaHOBUTENU. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE (JIEKTPO/-
HbI€) MOTEHIMANbl. 3aBUCUMOCTb MOTEHIMAIa OT aKTUBHOCTEH MOTEHIMAT-ONPEACIAIONINX Be-
uiecTB. YpaBHenue HepHcera.

Omnpenenenne HaNpPaBJICHUS U TNTyOMHBI TPOTEKAHUS OKUCIINTEIbHO-BOCCTAHOBUTEIBHBIX
pEeakLMK C IOMOIIBI0 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IOTEHIINAJIOB.
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Ponb okncanTENnpHO-BOCCTAHOBUTEIBHBIX PEAKLIUN B IPUPOJIE.

7. KuneTtuka xumMudeckoi peakuuu. [loHsTne o ckopoctn XxumMuyeckou peakuuu. Mc-
TUHHAs (MTHOBEHHAs) CKOPOCTh peakiuu. OCHOBHBIE ()aKTOPHI, BIUSIONINE HA CKOPOCTh peak-
uuyd. XUMUYECKas peaklus KaK MOCIEA0BATEIbHOCTh 3JIEMEHTAPHBIX CTaJAWil. 3aKOH JIEUCTBY-
IOIIMX MAacC — OCHOBHOM 3aKOH XMMHUYECKOW KMHETHKH JJIA 3JIeMeHTapHOu craauu. KoHncranra
CKOPOCTH pEaKIIVH.

3aBUCHMOCTh CKOPOCTH XMMHYECKOH peakuuu ot TemmepaTypsl. [IpaBuno Baut-I'odda.
VYpasuenue Appenuyca. [IpencraBienue o0 »HEpruM aKTHBAIMM, SHEPreTHUECKOM Oapbepe U
IIEPEXOJHOM aKTUBUPOBAHHOM KOMILIEKCE.

Karanu3z u ¢pepmenTsl. MeTOIbI peryIupoBaHus CKOPOCTH XUMHUECKOHN peakltu.

3HayeHne XUMUYECKON KMHETUKU B XUMHHU, ONOJIOTHH U CETbCKOM XO3sIHCTBE.

8. Xumuueckoe paBHOBecHe. XMMHUYECKOE PABHOBECHE KAK Pe3yJIbTaT CaMOIPOU3BOJIb-
HOTO MpOTeKaHus obpaTumoit peaknuu. [IpoTomuTHdeckoe paBHOBecHe. JIMHAMHYECKUN Xapak-
Tep XUMUYECKOro paBHoBecus. [Ipu3Haku uctuHHOrO paBHoBecus. [IpeacraBinenue o KBa3upas-
HOBECHHM U IICEBJOPAaBHOBECUM (METACTaOUIBLHOM COCTOSIHUM).

3akoH aeicTByromux macc. Koncranra paBHoBecus. CMeleHuEe paBHOBECHUS MIPU U3Me-
HEHUM KOHILIEHTpalU, TemrnepaTypsl u Aasienus. [Ipunuun JlellaTense.

Ponp xumMuueckux paBHOBECH B IPUPOJIE.

9. OcHOBBI XMMHYeCcKOH TepMoAuHAMUKHU. COCTOSIHUE BELIECTBA; TEMIIEpATypa U J1aB-
JIEHUE KaK ITapaMeTphbl, ONPEAEIISIIOUIME COCTOSIHUE BEILIECTBA.

OHTanbnus Kak (QyHKIUS COCTOSHUS BEIIECTBA, KAK MEpa 3allaCeHHOMN BELLIECTBOM SHEp-
ruu. DJeKTpOHHAas, KoyiebaTenbHas, BpallareiabHas U MOCTyNaTelbHas COCTABIIAIOIINE SHTAb-
nun. CBS3b DHTAIBINN U TEIJIOEMKOCTH. DHTAJBIMS U TEIUIOBON AP QeKT peakiuu. Borancie-
HUE SHTAIBIINN PEaKLUH [0 3HAYECHUSM SHTAIBIUNA 00pa30BaHus MPOJYKTOB U PEareHTOB peak-
nuu. 3akoH ['ecca.

CBoOoyHas sHeprust ['m00ca kak ¢pyHKus cocTosiHus BemecTBa. AG peakuu Kak mpu-
YHHA MTPOTEKAHHsI CaMOTIPOU3BOIBHBIX peakunii. CBsa3p AG peakiuu ¢ KOHCTAaHTOH PaBHOBECHS
peakuun. Beraucnenne AG peakuuu 1Mo 3Ha4SHUSIM CBOOOIHBIX SHEPTHH 00pa30BaHUS MPOIYK-
TOB U PEareHTOB PEaKIINH.

OHTponus. BeposTHOCTh MaKpOCOCTOSIHUS KaK YUCIIO MUKPOCOCTOSIHUH IIpU 3aJaHHOMN
SHTAJIBIIUU. DHTPONUS KaK Mepa BEPOATHOCTH MAaKpOCOCTOSIHMS. BhIunclieHne SHTPONUM peak-
LIUY 10 SHTPONUAM NPOLYKTOB U PEAreHTOB peakuuu. BTopoi 3aKkoH TEpMOJAMHAMUKH KaK KpH-
TEepU HaIpaBJIEHUS XUMUUECKON peaklUnu. DHTAJbIUINHBIA U SHTPONMUMHBIN BKJIaJIbl B CBOOOI-
HYIO DHEPIHUIO peakuuu. FIX oTHOCUTENbHAs POJlb.

[IprMeHeHne 1 3HaYeHUE SHEPTETUKN XUMUYECKUX peakuuid. [Iporanosuposanne Hanpas-
neHust peakimii. BoaMoxxHOCTH pacuera u mpubiamkeHHbIX orleHOK AG peaknuit. DHepreTruka
OMOCHHTE3a U CUHTE3a HEYCTOMUMBBIX COEAMHEHUN.

10. Ctpoenne atoma. OCHOBHbIC MPUHIIMIIBI KBAHTOBOM TEOPUU CTPOEHUS BEIIECTBA:T
MIPEACTABICHUS O KOPIYCKYJISPHO-BOJHOBOM JyaJIU3MeE SIBJICHUH MHUKPOMHMpA, NPHUHIUIE He-
omnpeneneHHocTy, ypasuenun lllpeaunrepa, BoaHoBoW (pyHKIMM, aTOMHOU opOuTanu. KBaHTo-
Bbl€ YMClia: IJ1aBHOE, OpOUTaIbHOE, MAarHUTHOE U CHMHOBOE. DHEPreTUYEeCKHe YpOBHU U TOJ-
YPOBHM aToMa. Buj BONHOBBIX (YHKIUH, OTBEUAIOIIMX PA3IMYHBIM OpOUTAIBHBIM KBAaHTOBBIM
YHCcliaM, U pacipe/IesIeHHe AIEKTPOHHON TUIOTHOCTH Ha Pa3jIMYHbIX aTOMHBIX OpOUTAIISX.

[TpuHIUIBI 3aM10JIHEHHS JIEKTPOHHBIX OpOUTaNIell aTOMa B OCHOBHOM COCTOSIHMU: TPHH-
uun [laynu, npasuiio XyHaa. DIeKTpOHHbIE EMKOCTH OpOUTasei, moaypoBHEN U ypoBHEH aTo-
Ma.

Crioco0blI 3amucu AMEKTPOHHBIX (popMys aTomMoB diemMeHTOB. [IpencraBinenus o6 »iiek-
TPOHHOM OCTOBE M OPOUTAJISIX BAJIEHTHBIX YPOBHEH aToma.

11. Ilepuoguyeckas cucrema jiemeHToB /. M. MenaeaeeBa. [loctpoeHne CTpyKTypsl
MEPUOJIUYECKON CUCTEMBI, UCXOs U3 DHEPreTUYECKON IOCIE0BATENBLHOCTH IOYPOBHEH MHO-
rosjaeMeHTHbIX aromoB. [loHsTHE nepuona u ero dopmupoBanue no npasuiam KieukoBckoro.
[Ipu4nHbl pa3IMYHON JUTMHBI IEPHOJIOB; S-, p-, -, f-3JIeMeHTHI 1 UX PacnoI0KeHHE B CTPYKTYpE
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nepuoauieckoil cucrembl. CoBpeMeHHast (GOpMyYIHPOBKA MEPUOTUUECKOT0 3aKoHa. [nmuHHO- U
KOPOTKOTICPUOIHBIM BapHaHTHl MEPHOIUUYECKOr cucTteMbl. X ocoOeHHocTH. Pacmonoxenue B
HUX METaJJIOB U HEMETAJJIOB. 3HAYEHHUE NEPUOANYECKOT0 3aKOHA JIJIs1 XUMHUH.

CBoiicTBa aTOMOB 3JI€MEHTOB (IIOTEHIMATI MOHU3ALUH, CPOJICTBO K JIEKTPOHY, JIEKTPO-
OTPUIATEIILHOCTh, paauychl Ban-nep-Baannca), 00mmume XuMUYeCKUe CBOMCTBA DJIIEMEHTOB U T1e-
PHOAMYECKUI XapaKTep UX U3MEHEeHus1. PeakiinoHHas ciocoOHOCTh BELECTB.

12. Xumnuyeckasi cBsI3b. THUIIBI XUMUYECKOH CBSI3U: KOBAJIEHTHAs, MOHHAs, METaIl4e-
CKasi, BOAOPO/AHAasA. XapaKTEPUCTUKU CBS3EH: 3JEKTPUUYECKHUE JUIOIbHBIE MOMEHTHI, 3P eKTUB-
HBIE 3apsAbl aTOMOB, CTEIICHb MOHHOCTH, HAIIPaBICHHOCTh U HACBHIIICHHOCTb, SHEPTUs U JUIMHA
CBsI3U. MeToJ| BaJIeHTHBIX CBsI3el U OCOOCHHOCTH MCIIOJIb3YEMOH B HEM BOJHOBOH (hyHKIMH, G-
U TT-CBSI3H.

Tunbsl rubpuau3anuy aTOMHBIX OpOUTaNel U reoMeTpust MojeKkyid. Merox MoneKynsap-
HBIX OpOHTajneil U OCOOCHHOCTH HCIIOJIb3YeMOH B HEM BOJIHOBOW (yHKUMHU. CBS3BIBAIOLINE U
PasphIXJIOIME MOJIEKYJIsIpHble opOuTany. VX 3amoiHeHue 3JIeKTpOHaMHU, MOPSAAOK U SHEprus
cBsa3eil. CBsi3u B JIByXaTOMHBIX FOMOSIJIEPHBIX MoJieKysax. [IposiBieHne CBOMCTB XUMHYECKHX
CBSA3€H B TBEPAOM COCTOSIHUU BEILECTBA.

OcCoOEHHOCTH MOHHOM CBSI3W M CTPOCHUE MOHHBIX KPHCTAIOB C OJTHOATOMHBIMUA M MHO-
roaToMHbIMU MOHaMH. CBONCTBAa MOHHBIX KPUCTALIOB. MOJEKYIISIpHbIE U KapKacHbIE KpUCTAJI-
JIBI, X CBOICTBA.

[IpuMeHeHHEe TEOpUM XMMUYECKON CBSI3U B XMUMHUHU M OMOJOTMU. DHEPrusi KOBaJICHTHBIX
CBs3€H M DHEpPreTHKa XUMH4eckux peakuui. [Ipenckazanue reomerpuun moiiekyi. Komremen-
TapHOCTh. CTpOEHHUE BEILIECTBA B KOHJACHCUPOBAHHOM COCTOSIHUH.

13. Xumusi 3j1eMeHTOBIpynn mnepuoanvyeckoi cucrembl. Bomopoa. CoeoOpasue
CTPOEHUS aToMa BOI0pO/1a, PU3NUECKUX U XUMUYECKUX CBOMCTB ATOT0 3JI€MEHTA.

bunapHble coeTMHEHUS BOAOPOAA € 3IEKTPOOTPULIATEIBHBIMHU 3JIEMEHTAMM, UX ITOBEJE-
HUE B BOJHBIX pacTBOpax. ['maparanus npoToHa.

Kosanentusie runpuasl snementos |HIA-IVA-noarpynn, ux ocHoBHbIE (DU3MUECKHE U
XUMHUYECKHE CBOMCTBA. ['MIpUIBI IENOYHBIX M IIEIOYHO3EMEIbHBIX METAJIOB, UX coyieo0pas-
HBIN Xapakrep. | nIpuaA-uOH Kak BOCCTAHOBUTENb U JINTAH/.

Bopa, reomeTpus u cBoiicTBa ee MosieKyibl. CTpyKTypa JibJja U JKUIAKOW BOIBI. XUMUYE-
CKHME CBOWCTBA BOJIbI. BoJia Kak pacTBOPUTEIb U JIMTAHI.

3HayeHue BOJI0po/ia Kak Hanbosee pacpoCTpaHeHHOTo 1eMeHTa BeeneHHoM.

Bonopoxaconepxkamuye opraHM4ecKre COSAMHEHUSI KaK OCHOBHBIE KOMIIOHEHTBHI KMBOTO
BeliecTBa. Poiib BO/IBI Kak cpeoo0pa3yIollero BelecTBa KiIeTku. Boja B ceabckoM xo3siiicTBe.
DKOJIOTUYECKHE aCMEKThI BOJONOIb30BaHUS.

14. Dnementsl IA-noarpynnbl. XMMUYECKHE CBOMCTBA IEIOYHBIX MeTaiioB. [llenou-
HbIE METaJIbl KaK BoccTaHOBUTENU. VX ctocoOHOCTh 00pa30BbIBaTh OMHAPHBIE COEAMHEHUS Y-
TEM CHHTE3a U3 IIPOCTHIX BEIIECTB.

KatnoHs! menoyHbIx METa/IOB KaK BajkHEHIIasi XumMuueckas ¢popMa UX CyIeCTBOBAaHUS
B IIPUPOJIE, CBOMCTBA 3TUX KaTMOHOB. KaTHOHBI IIETIOUYHBIX METAJUIOB B COEIMHEHUAX C HOHHBI-
MU pelieTKaMH: B OMHApHBIX COSAMHEHMSIX U coJisix. Peakiuyu OMHApHBIX COEAMHEHUN C BOJOM.
I'mapatupoBaHHbIE KATHOHBI LIEIOYHBIX METAJIOB. BbICOKas pacTBOPUMOCTH COJIEH IIETOUYHBIX
MeTaJuIoB B BoJie. Kpucramnoruaparsl.

Mamnas cknonHocth katuoHoB Na+ u K+ k xommiekcooOpa3oBanuio. KoMIuiekcsl 3TUX
KaTHOHOB ¢ OuomonekynaMu. KaTHOHUTHI 1 MOHHBIA OOMEH HATpus, Kajus U JAPYTrux OJIHO3a-
PSAAHBIX MOHOB IMOYBEHHOI'O pacTBOpa. PerynsaTuBHbBIE pOIM KaTUOHOB HATPUS U KaJlMsl B )KUBOU
kieTke. Kanuii kak He0OXOIMMBIH AJIEMEHT IUTOIUIa3Mbl, HATPUH KaK 3JIEMEHT MEXKIETOUHBIX
pactBopoB. Hatpuil 1 kanuil Kak KOMIIOHEHTHI ITIOYBBI U TOUYBEHHBIX pacTBOpoB. Kanmii kak aie-
MEHT IIUTaHus pacTeHui. KpyroBopoThl HATpHsI U KalKs B IPUPOJIE.

15. Daementsl [1A-noarpynnsl. OTIu4us 3JEKTPOHHOTO CTpOoeHUs atoma Be u kaTtHo-
Ha Be2+ oT cTpoeHus: aTOMOB U KaTUOHOB MarHus, IeJ104YHO3eMENbHBIX MeTaioB. [Ipeobnana-
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HUE KOBAJCHTHBIX CBSI3€H B COCIMHEHHSIX OCPHUIHSI M MOHHBIX — B COCIMHEHUSX INEI0YHO3e-
MEJIbHBIX METAJUIOB.

dusnueckue 1 XMMUYECKUE CBOMCTBA METAJUIMYECKOro Oepuiusi. bunapHslie coeaunHe-
HUs, oOpazyemble OepHITUEM, UX CTPOEHHE W XUMHUYecKue cBoMcTBa. OKCHUI, THAPOKCUA U
axBakomruiekc [Be(OH2)4]2+, ux amporepHocTh. KOMIUIEKCHBIE COSAMHEHUS OSPUILITHSL.

Puznueckne U XMMUYECKUE CBOMCTBA MArHUs U KaldblLUs, UX BOCCTAHOBUTEIIbHBIE CBOM-
ctBa. TepmoaumHamuka 0Opa3oBaHus OMHAPHBIX COCIMHEHUN MarHUsl U KaJbIUs IMyTeM CHUHTE3a
13 3JIEMEHTOB.

Karunonst M@2+ n Ca2+ xak BaxHeWmme (popMbl CyIIECTBOBAHHUS ATHX DJIEMEHTOB B
MPUPOJE, CBOMCTBA ITUX KATHOHOB. bUHApHBIE COENMHEHMS], COJIM MarHusl M KaJbLUS Kak CO-
€MHCHUS C MOHHBIMU penieTkamu. Peakinyu OMHApHBIX COSTUHEHUH ¢ BOAOH.

I'upparupoBanubie katnoHbl M2+ n Ca2+. OTiMuus B CTPOSHUU UX MEPBUYHBIX U BTO-
PUYHBIX TUAPATHBIX cep, X JabuabHOCTh. Pa3nnumne B paCTBOPUMOCTH COJICH Marausi U Kallb-
U U CoJIeW HaTpus W Kaimus. Kpucramioruapatsl coneit 3tux metamioB. Karnonsr Mg2+ u
Ca2+ B HOHHOM OOMEHe.

KomruiekcHble coelMHEHUs MarHusl U KaJlblidg ¢ HEOPraHUYECKUMH U XelaTooOpasyro-
My auraggamu. Mg2+ u Ca2+ B suBoit kiietke. Ponbs Marnus B xsopodmuie. Katnonst mar-
HUS U Kanblus B (PEPMEHTATHBHBIX PEAKIUAX, UX PETYIATUBHBIE POJU B KieTke.MarHuii u
KaJIBIIMI KaK MUTATEbHbIE KOMIOHEHTHI 110YB. MIX noHooOMeHHOE MoBeieHuE B ITouBax.Maruui
U KalblMi, coAepXkallue NPUPOAHBIE U UCKYCCTBEHHbIE CTPOMUTENIbHBIE U KOHCTPYKLIMOHHBIE
Martepuaibl. Bsokyiue maTepuaiibl. beToH, CTeKII0 U KepaMHUKa B CTPOUTENBCTBE, TEXHUKE.

16. Daementsl |lIIA-noarpynnel. OTnuyne >M€KTPOHHOTO CTPOEHUST aTOMOB Oopa U
ATFOMHUHHS OT CTPOCHUS IPYTHX AJIEMEHTOB moarpynmbsl. [Ipeobiiaganie KOBAJICHTHOTO Xapak-
Tepa cBsizel B COeUHEHMSIX 00pa U IBOWCTBEHHBI HOHHO-KOBAJICHTHBIN XapaKTep CBA3EH anto-
MUHHSL.

Ouznyeckue 1 XUMUYECKUE CBOMCTBA AeMEHTHOro 6opa. TepmoauHamuka oOpa3oBaHuUs
OMHAPHBIX COCTMHEHHM 00pa, UX CTPOCHHUE U XUMUYECKHUE CBOoMCTBa. KuciopoaHbie coeMHEHUS
Oopa: okcu, 60pHas KHCIOTa, TOTUKUCIOTHI 00pa, UX COJH.

dusznyueckre 1 XUMUYECKUE CBOMCTBA METAJUTMYECKOTO aTtOMUHUS. TepMoanHaMuka 00-
pa3oBaHUs OMHAPHBIX COCTUHEHHUH alFOMUHUS U3 MPOCTHIX BEIIECTB, BAKHEHUIIINE XUMHUECKUE
CBOMCTBA OMHAPHBIX COCTMHEHUI AIFOMUHUS.

Oxcuapl ¥ THAPOKCHUIBI ATFOMUHHUS, Pa3HOO0pa3ne UX CTPOeHHs, aM(POTEPHOCTh ITUX CO-
eIMHEHUH, PEaKIIM1 UX B3aUMHOTO MPEBPaIICHUS.

AxBakomruiekc kaTuoHa A13+, 0COOEHHOCTH €ro CTPOEHUS U MOBEICHHS B pacTBOpax.
Conu aNOMUHUA, UX KPUCTAIIOTUIPATHI, PACTBOPUMOCTh B BOJE M TUApoian3. KoMrekcHbie
COCTMHEHUS aTIOMUHUS, UX YCTOMYMBOCTH B BOJHBIX pacTBopax. bop u amoMuHuu B OMOCUCTE-
Max.

17. Daementsl IVA-noarpynnel. OCOOEHHOCTH XUMUUYECKUX CBS3€H Yriepoa—yriepo/,
CBSI3€H yTiIepojia ¢ BOJIOPOJIOM, a30TOM M KHCJIOPOJIOM U CBSI3€H KPEMHUS ¢ KUCIOpoaoM. Brite-
KalOIIMe U3 CBOMCTB CBSA3EH pa3iuyusi B IPUPOJIe OMOMOTMMEPOB U CUITUKATOB KaK BaKHEHIIINX
KJIACCOB MIPUPOIHBIX COSAMHEHUH yIiIepoaa U KpeMHHUSI.

XuMUsT HEOPraHMYECKUX COEAMHEHUMN YIIIepoja: YIJIEKUCIIOro ra3a U €ro MpoOU3BOIHBIX,
KOMIUTIEKCHBIX CoeTMHEeHUH ¢ C-TOHOPHBIMU JIUTAH/IaMH.

Oco6ennoctu cBszeit C—H, C—C, C=0 kak 0CHOBa OMOPHEPTreTHKH U KOHCTPYKIIMOHHBIX
poJieli yTIIeBOIOB | JIUTIHJIOB B KJIETKE.

3HavueHHE COEIMHEHMI yriepoja B CeIbCKOM Xo3siicTBe. Kpyroopor yriepoaa B npu-
pone. TormBHAs SHEPTETHKA, TTOJUMEPHI KaK TEXHUYECKHUE MaTEepPHANIbl C MIUPOKUM CIIEKTPOM
CBOMCTB. DKOJIOTHYECKUE aCIIEKThl XMMUU yTIJIepoja.

Xumusi OWHAPHBIX COCMMHEHUM KpeMHUs. OCOOCHHOCTH MX TEPMOJMHAMHKHU, MX PEaK-
UM C BOJAOW U KHUCIOPOJIOM.
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KpemHeseM, cUIMKaThl U QIFOMOCHIIMKATHI KaK IMOYBOOOpasytomue MuHepaibl. OcobeH-
HOCTH CTPOEHMs BOAOHAOYXAIOIINX, CHOCOOHBIX K MOHHOMY OOMEHY CHJIMKAaTOB THIAa MOHTMO-
pwiioHuTa. VX 3HaueHue uis 1010pOIHs [TOYB.

HaponHo-x0351CTBEHHOE IPUMEHEHUE CUIIMKATOB U JPYTUX COCIUHEHUM KPEMHUS.

OcoOeHHOCTH XUMHH T€pMaHusi, 0JIOBa M CBUHIA. |I[puMEHEHHE ITHX 3JEMEHTOB M UX
COEIMHEHUH. DKOJIOTHYECKAs ONTAaCHOCTh COCIMHEHUN CBUHIIA.

18. DnemenTsl VA-noarpynnsl. OcoOEHHOCTH XMMHUYECKUX CBSI3€H a30Ta C BOAOPOIOM,
YIJIEPOJIOM M KHUCIOPOAOM, a (ocdopa ¢ kuciopoaoM. PasnnyHas npuposa BaKHBIX KJIaCCOB
COCIMHEHUH 3THUX JJIEMEHTOB.

TepmoauHaMuyeckas HEYCTOMYUBOCTh OOJIBIIMHCTBA XMMUYECKUX COSIMHEHHH a30Ta, ee
IIPUYMHBI U IPOSIBJICHUE B XUMUU U IIPUPOJE.

XuMuUsl MOJEKYJISIPHOIO a30Ta, aMMHAaKa U €ro NPOM3BOAHBIX, OKCHJIOB a30Ta, a30THOU
KHCJIOTBI U €€ COJICH.

OcobeHHocTH a30Ta Kak OMOreHHOro 31eMeHTa. Crnenunpuka XMMHYECKUX CBs3eH a30Ta B
O6uomorexynax. Baknable a3oTconepxamue OMOMOJIEKYIIbI, UX 3HAYEHUE B JEATEILHOCTH PACTH-
TEJbHBIX U KUBOTHBIX KIJIETOK.

3HaueHue a30Ta Kak djIeMeHTa nuTanus. KpyroBopot azora B nmpupoze. A30THBIC y100-
PEHMS, SKOJIOTMYECKHUE aCIIEKThl UX IIPUMEHEHUS.

OCOOEHHOCTH TEPMOJIMHAMUYECKON yCTOWYMBOCTH Pa3UYHBIX coeAnHeHH ¢ocdopa B
3€MHBIX yCcIOBUAX. VX IpUYMHBI U POSIBJIICHUS B XMMHUH U IIPUPOJIE.

Xumust oprodochopHOi KUCIOTH U ee conell. KonpencupoBanubie hocopHbie KHCIIO-
ThI U UX COJIH.

Ocobennoctu ocdopa kak OMOreHHOTO teMeHTa. CrienudrKa MOBEACHUS W 3HAUYCHUE
coenuHeHuil Gpochopa B 6uocrucremax. Baxkusie 6momonexynsl, coaepsxariue Gocdop.

3nauenue gocdopa kak anmeMenTa nurtanus. KpyroBopot docdopa B nmpupoze.

19. Daementsl VIA-moarpynmnsl. CriocoOHOCTH KHCIOpOAa OOpa3OBHIBATH MPOYHBIE
CBSI3U C YIJIepoaoM, KpeMHHeM, dochopoM, cepoil. MHOrooOpasne u M3MEHYHUBOCTH CBOMCTB
CBSA3€H KMCIIOPOJA C YIIIEPOIOM U BOAOPOJIOM.

MonexyJIapHBIA KACIOPOJ KaK OKMCIHTENb. TepMOauHaMUYecKass YCTOMYMBOCTh U pac-
IPOCTPAaHEHHOCTh KUCIOPOJHBIX COeAMHEHUH. OKCHIIbI, KUCIOPOJHbIE KUCIOTHI, aM(oTepHbIe
COEIMHEHMS, OCHOBAHUS, COJM KHCIOPOJHBIX KHCIOT KaK BaKHEHIIME Kiacchl COEAMHEHUU.
Pa3znoobpa3zue ux crpoenus. [lepokcun Booposa u Apyrue nepoKCUIb.

MonekynsipHblii Kuciopoa B 6uosHepreTuke. Ponb (QyHKIMOHATBHBIX KUCIOPOICOAEP-
KalUX TpyII B OnoMosieKysiax. JKoJIornyeckas posib KUCIOPOAa U 030Ha aTMOC(EPHI.

Oco0eHHOCTH XMMHUYECKUX CBsizel cepbl. [I[pouHOCTh CBsI3ell cephbl ¢ KMCIOPOAOM U BO-
JIOpOJIOM.

TepMmonnHaMuyeckasi yCTOWYUBOCTh OMHAPHBIX COCTUHEHUI Cepbl, UX PEAKIUH THIIPO-
nu3a. CoeJMHEHUs cepbl C BOJOPOAOM U KuciaopoaoM. CepHas kuciota, cyiabdarsl. CepHUCTHIN
ra3, CepHUCTas KUCJIOTa, cylbdursl. CepoBOIOPOA U MOIUCYIb(AHBI.

Cepa xak OMOreHHBbIN 3reMeHT. [Ipumenenue cynb(aTtoB U APYrUX COCAMHEHUH Cepbl B
CEJIbCKOM XO35IICTBE. DKOJIOTHYeCKasi ONacHOCTh CEPHUCTOTO Ta3a.

20. DnemenTsl VIIA-moarpynmel. DJIEKTPOHHOE CTPOEHUE aTOMOB TaJIOTEHOB U 3aKO-
HOMEpPHOCTH W3MEHEHUS CBOMCTB raJloreHOB B OJrPYIIIIE.

ITpupona oO6pazyeMbIxX rajoreHaMu XUMHUYECKUX cBsA3el. CTENeHN OKUCIIEHUS TajJoreHOB
B coeuHeHUsX. [IpHunHbl OTCYTCTBHUS B MPUPO/I€ KOBAIEHTHBIX COEUHEHHH rajloreHoB.

OcobeHHoCTH CBsi3eil, TEPMOJUHAMUKHM U CTPOEHHSI KOBAJEHTHBIX COETUHEHUN (Topa.
CucremaTnka KOBaJCHTHBIX coelMHEHUN (Topa. @TOopoBOa0pOa, GTOPOBOJOPOIHAS (TIABUKO-
Basi) KUCJIOTA.

Oco0eHHOCTH CBA3€H, TEPMOJUHAMUKN U CTPOCHHS] KOBAJIEHTHBIX COETUHEHHI Xjopa B
CpaBHEHHMH C COeTUHEHUsMU (Topa. XIOPOBOIOPOI, XJIOPOBOIOpoIHas (consgHas) kucnora. Co-
€IVHCHHUS C IIOJIOKUTEIBHBIMU CTEIICHAMH OKUCIICHHS XJIOPA, UX XUMHUYECKHE CBOMCTBA.
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OcobeHHOCTH XJI0pa KaKk OMOTeHHOTo 3yieMeHTa. PoJb XJI0pa B KIIETKE, €ro KpyroBOpOT B
MIpUPO/Ie, MPUMEHEHUE €T0 COSAMHEHUN B CeTbCKOM X03siicTBe. DTOp Kak OMOIOTrHUYecKr HEeoO-
XOJIMUMBIN 3JIEMEHT U KaK 3JIEMEHT-3arps3HUTEIb OKPYKAIOIICH CpeIbl.

21. Daementsl VIIIA-moarpynmnsbl. DJIEKTPOHHOE CTPOSCHUE aTOMOB OJIArOPOAHBIX Ta-
30B U OCOOCHHOCTH MX XUMUYECKUX U (pU3HUecKux cBocTB. COeMHEHUS OJIarOPOTHBIX Ta30B.

22. IlepexogHbie MeTa/LIbl. 3aBUCHUMOCTh CBOWCTB IEPEXOJHBIX METAJUIOB OT 3JIEK-
TPOHHBIX CTPYKTYp S-, p-, d- u f-moxypoBHeii atoMoB. OCOOCHHOCTH aTOMHBIX XapaKTEPUCTUK -
U f-MeTasIoB, OTJIMYAKONINE UX OT S-METAJIOB.

du3nYecKue CBOWCTBA MEPEXOJHBIX METAIOB M MPHYUHBI MX pazHooOpasus. Oomue
XUMHYECKHe ocobeHHocTH d-metanioB. PasHooOpasue cTerneHel OKHCICHHUS, YCTOWYHMBBIX HPU
O0OBIYHBIX YCIOBUSAX. COETMHEHHUSI C BBICIIMMU U HU3MIMMU CTEIICHSIMHU OKHUCIICHUS. DIEKTPOXHU-
MUYECKHE CUCTEMBI U3 METAJIOB U UX COCTUHEHUIA.

Beicmine oxcuapl 30-MeTa/uIOB M MX TMPOU3BOIHBIC: KHUCIOTHI, MOJHUKUCIOTHI, COJIH.
CX0/ICTBO C COETMHEHUSIMU p-3JIEMEHTOB.

CoemuHeHuUs, CoJepKaIiie aroMbl 30-MeTa/lJIOB B HU3MIMX CTEMEHIX OKucieHus (+1, +2,
+3); OKCHUJBI, TUIPOKCUIIBI, AKBAKOMILJIEKCHL. MIX OKMCIMTEIHHO-BOCCTAHOBUTEIbHASI YCTONYH-
BOCTb, CTPOCHHME M KHHETHYCCKHE XapPaKTEPUCTUKH B CBS3HM CO CTPOCHHEM BaJCHTHBIX O-
MOIypPOBHEH KaTUOHOB.

KomruiekcHbIe COSTMHEHUS IBYX U TPeX3apsIHbIX KaTHoHOB 3d-metaiioB. X ycTonym-
BOCTb B BOJHBIX PaCTBOPAxX U Pa3iMuusl B YCTOWYUBOCTH, CBSI3aHHBIC C 3aps/I0OM KaTHOHA U MPU-
poIoit KoMILIeKcooOpa3yroIIero Juranaa. KoMIIeKChl ¢ aMUHOKUCIIOTAMH.

OCOOEHHOCTH XUMHHU BKHEUIINX OMOTEHHBIX (-METayuIoB: BaHAIHUs, XpOMa, MapraHiia,
JKene3a, KoOanbTa, HUKENsS, MEIH, IMHKA, MoJuOAeHa. VX BakHEWIIMEe COCIMHEHUS: OKCHU/IBI,
KHUCIIOTBI, THUJIPOKCHJIBI, COJIM, aKBAaKOMIUIEKCHI U Ap. CTpoeHHe M XMMHUYECKHUE CBOMCTBA BaXK-
HEUIMX OMOTEHHBIX COeTMHEHUN d-MeTalIoB.

23. JlanTanouabl U akTHHOUABL. QOco0eHHOCTH UX cTpoeHHs. OCHOBHBIE 0OCOOCHHOCTH
XUMUYECKUXU (PU3UIECKUX CBOMCTB.

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Bun yuebHoi paboThI O6paszoBaTenbHbIe TEXHOJIOTHU

3J'IeKTpOHHLI€ MaTepuaibl, UCIIOJIB30BAaHUC MYJ'IBTI/IMG,Z[I/II\/IIHLIX CpCACTB, pa3-

Jlexun .
JTATOYHBIN MaTepua

BeimonHeHHe OMBITOB, O0CYXK/CHUE U aHAJIN3 UX PE3YJIbTATOB, HAITMCAHUC
JlaGoparopHble pabOTEhI YpaBHEHUH peakyii, TECTUPOBAHKE, BHIIIOJIHEHUE IPYIIIOBBIX ayAUTOPHBIX
3aJaHUH, MHANBUAYAJIbHBIC JOKJIA/bI

Hanwucanue pedepara, noaroroBka Joknana

CamocTosiTenpHas padora N
BrlinoHeHIE MHIMBUTYJIBHBIX 3aJaHIH (TECTOB)

6. OnleHO4YHbIE CpeICTBA JUCHUILIUHBI (MOYJIs1)

6.1. ITacnopt ¢oHIa OLIEHOUYHBIX CPEIACTB IO AUCHHUILINHE

Ne KonTtponupyemsie pa3aemns! (TeMbI) Koz . Ouenounoe cpeacTso
KOHTPOJIMPYEMOIH
n/m JUCTIMTUTAHBI HanMEHOBaHUE KOJI-BO
KOMIIETEHIINU
TecrtoBbIe 3amanns 20
1 | OcHOBHBIC TTOHATHS U 3aKOHBI XUMHH OK-7, OlIK-1, Temer pegepatos 3
' I1K-3, T1IK-24 Bomnpocs! ai1s1 3x3aMeHa 8
Kowmn.-opueHnr. 3aganue 1
T 1
2 | PacTtBOpHI OK-7, OTIK-1, OIIK-3, TZ;TB(I)BI:Z)Z’EU;:;I: ’ 60
pEL MK-3, TIK-24 Peep
Bomnpoch! 115 5Kk3amMeHa 8
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Kowmi. -OpUCHT. 3aJaHNC

I1K-3, I1K-24

Bomnpocs! ajist ax3ameHa

TecTtoBEIE 3amanns 20

3 | PacTBophl aeKTpOIHTOB OK-7, OIIK-1, OIIK-3, | Temsl pedepatoB 2

' I1K-3, I[1K-24 Bompocs! s sx3aMeHa 8

Kowmrr.-opreHT. 3amanue 1

§ OK-7, OTIK-1, OTIK-3, TecToBbIE 3a1aHUS 11

4 | T'uaponus coneit. Tewmsl pedeparos 1
[K-3, I[1K-24

Bonpocs! s sx3aMeHa 6

TecToBbIe 3amaHus 11

5 | KoMmiekcHbie coeHenns OK-7, OIIK-1, OIIK-3, | Temsl pedepaToB 2

' I1K-3, I[1K-24 Bompocs! s sx3aMeHa 6

Kowmrr.-opreHT. 3amanue 1

TecTtoBLIE 3amanns 20

6 OxucnutensHo-BocctaHoBUuTeNbHBIE | OK-7, OIIK-1, OIIK-3, | Temsl pedepaToB 2

peaknuu. [1K-3, I[1K-24 Bompocsr st ax3aMeHa 6

Kommn.-opuenT. 3aanue 1

TecToBbIE 3a0aHUS 8

7 | Xuvmueckas kupeTHKa OK-7, OIIK-1, OIIK-3, | Temsl pedepatoB 4

' [1K-3, I[1K-24 Bompocsr aiist ax3aMeHa 6

Komn.-opuenT. 3aianue 1

TecToBbIe 3a1aHUA 2

8 | Xumuucckoe papHoBecHe OK-7, OIIK-1, OIIK-3, | Tems! pecdepaToB 3

’ [1K-3, I[1K-24 Bompocsr st ax3aMeHa 4

Kowmm.-opueHt. 3ananue 1

TecTtoBLIe 3amanus 10

9 OcHoBrl xumudeckolt repmoguaamu- | OK-7, OIIK-1, OIIK-3, | Temsr pedepaTon 7

KH. [1K-3, I[1K-24 Bompocsr st ax3aMeHa 4

Kowmm.-opreHT. 3aganue 1

TecTtoBbIe 3amanus 5

10 | Crpocnue atoma OK-7, OIIK-1, OIIK-3, | Temsl pedepaToB 1

’ [1K-3, I[IK-24 Bompocsr st ax3aMena 4

Kowmm.-opueHT. 3aganue 1

TecTtoBbIe 3amanus 10

11 [lepuoanueckas cucrema 3J€MEHTOB OK-7, OIIK-1, Tewmsl pedeparos 3

J .. Menpneneena. [1K-3, I[IK-24 Bompocsr st ax3aMena 4

Kowmm.-opueHT. 3aqanue 1

TecToBbIe 3a1aHUSA 12

OK-7, OIIK-1, Temsl pedepaToB 2

12 | Xmuraeckas oBasb. [1K-3, I[IK-24 Bonporc)bib H§33K3aMeHa 4

Kowmm.-opreHT. 3aganue 1

TecToBbIe 3a1aHusA 12

OK-7, OIIK-1, OIIK-3, | Temsl pehepaToB 6

13 | Xumma snementos. Bozopon. I1K-3, [IK-24 BonpoI():L?) )IJII);I JK3aMEHa 2

Kowmn.-opueHnr. 3aganue 1

TecTtoBbIe 3amanns 5

OK-7, OIIK-1, OIIK-3, | Temsl pedhepaToB 4

14 | Sneventet IA-noATpyNIHL. IK-3, I[1K-24 Bonpolc):r,;b )1}1);1 JK3aMeHa 2

Kowmn.-opueHnr. 3aganue 1

TecTtoBbIe 3amanns 8

OK-7, OIIK-1, OIIK-3, | Temsl pehepaToB 1

15 |Onementst I1A- noxrpymmer IK-3, I[1K-24 Bonpolc):r,;b )1}1);1 JK3aMeHa 2

Komn.-opuenT. 3a1anue 1

TecTtoBbIe 3amanHus 1

16 |Dnementsl |HIA-oarpymresr. OK-7, OTIK-1, OTIK-3, | Temsi peepaton g

1

Kowmi. -OpUCHT. 3aJaHNC
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TecroBble 3agaHus

OK-7, OIIK-1, OIIK-3, | Temsl peepaTon
[1K-3, [IK-24 Bomnpocs! a5 sx3aMeHa

Komn.-opuenT. 3anianue

17 | Onements! [VA-ioarpymnisl.

TecToBble 3an1aHus
Tems! peepaTon
Bompocs! a1 sk3ameHa

OK-7, OIIK-1, OIIK-3,

18 |Bnementsl VA-IOATpYIIIHL. TK-3, [TK-24

TecrtoBbie 3agaHuA

OK-7, OIIK-1, OIIK-3, | Temsl pedepaToB
I1K-3, I[1K-24 Bompocsr aj1s sx3aMeHa

Komn.-opuenT. 3ananue

19 |Dnements VIA-oArpymisL.

TecroBble 3ananus

OK-7, OIIK-1, OIIK-3, | Temsl pedepaton
[1K-3, [IK-24 Bomnpocs! s 3x3aMeHa

Komn.-opuenT. 3aianue

20 |Onementsl VIIA-moarpymnmsl.

TecToBble 3anaHus

OK-7, OIIK-1, OIIK-3, | Tems! pecdepaToB
IK-3, I[1K-24 Bormpocs! ams sx3ameHa

Komn.-opueHT. 3aanue

21 |Onementst VIIIA -moarpymisl.

P NP OFRPNPFPORFRENNDNDNOOEREDNDDND N

TecToBbIe 3amanus 30

22 | Tlepexommbie MeTamibI OK-7, OIIK-1, OIIK-3, | Tems! pecdepaToB 2
) I1K-3, [IK-24 Bompocsr aj1s1 3x3aMeHa 2

Kowmm.-opuenT. 3amanne 1

TecToBbIe 3amanus 3

23 | JlaHTaHOUBI ¥ AKTHHOU B OR-7, OIIK-1, Tenmt peepaton 2
) I1K-3,T11K-24 Bompocsr aj1st 3x3aMeHa 2

Kowmm.-opuenT. 3amanne 1

6.2. IlepeyeHb BONIPOCOB /JIs1 IK3aMEHA

1. OcuoBHbIe moHATHA U 3akoHBI XuMuK. OK-7, OIIK-1, T1K-3, I1K-24

2. PacTBOpHI Kak cMecH MOHHO- M MOJEKyJsipHO-aucnepcHoro yposusa. OK-7, OIIK-1,
OIIK-3, T1K-3, [1K-24

3. Uneanmsubie 1 HenpeansHbie pactBopel. OK-7, OIIK-1, OI1K-3, ITK-3, TIK-24

4. Cnioco06s! Beipaskenus koHeHTpaunitOK-7, OIIK-1, OIIK-3, T1K-3, [1K-24

5. PactBops! anekTponutoBOK-7, OTIK-1, OIIK-3, I1K-3, [1K-24

6. Tunsl cunbHbIX nnekTponutoBOK-7, OIIK-1, OIIK-3, T1K-3, T1K-24

7. l'maparanust noHOB. DHeprus ruaparamnuu. [lepBuyHas U BTopuyuHas THApPATHBIE 000-
nouku. Kpucramnorunparsl. OK-7, OIIK-1, OIIK-3, T1K-3, I1K-24

8. AKTHUBHOCTH, K03(duiueHTsl akTUBHOCTH. IIpomsBenenue pactBopumocTuOK-7,
OIIK-1, OIIK-3, T1K-3, I1K-24

9. Tumbl cmalbbIX JIEKTPOIUTOB. KOHCTAHTHI M CTETICHU JAUCCOIMAIAN CIA0BIX DJIEKTPO-
autoB. OK-7, OIIK-1, OIIK-3, I1K-3, T1IK-24

10. Bona kak cnaOwlif 35ekTponauT. BogopoaHbiil 1 ruaApOKCHUIIBHBIN TOKa3aTean pacTBO-
poB. CriocoObI u3mepenus BogopoaHoro nokasarens. OK-7, OIIK-1, OIIK-3, [1K-3, TIK-24

11. Kucnorao-ocHoBHEbIe cBoiicTBa Bemniects. OK-7, OIIK-1, OIIK-3, T1K-3, I1K-24

12. bydepnsie pactBopsl. OK-7, OIIK-1, OIIK-3, TIK-3, I1K-24

13. T'uapomus coneii. OK-7, OIIK-1, OIIK-3, I1K-3, TTK-24

14. Tunsl THAPONN3a, KOHCTAHTHI M cTeneHu ruaponusa coneit. OK-7, OIIK-1, OIIK-3,
ITK-3, TIK-24

15. KomIutekcHbIE COEIMHEHUS: COCTaB U CTPOCHUE KOMILIEKCHBIX coeanHeHnid. Koop-
muHaronHas Teopust Bepaepa. OK-7, OIIK-1, OITK-3, I1K-3, TTK-24

16. Xumudeckasi CBsi3b B KOMILJIEKCHBIX COETMHEHUSIX. Teopusi KOOpAMHALMOHHON XUMU-
YECKOM CBSI3U: METOJT BaJICHTHBIX CBs3eH, Teopust Kpuctamummaeckoro mois. OK-7, OIIK-1, K-
3, [1IK-24
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17. lucconmars ¥ yCTOMYUBOCTh KOMIUIEKCHBIX coenuHenmit. OK-7, OIIK-1, OIIK-3,
I1K-3, I[IK-24

18. HomenknaTtypa komruiekcHbix coenunenuii. OK-7, OIIK-1, OI1K-3, I1K-3, T1K-24

19. 3HaueHne KOMIUIEKCHBIX coeqruHeHuN. Xopoduii, reMuH, GepMEHTHI - IPUPOTHBIE
komiuiekcHbie coenquaenus. OK-7, OIIK-1, OIIK-3, I[1K-3, I1K-24

20. OkucnutenbHO-BoccTaHOBUTENbHBIE peaknuu. OK-7, OIIK-1, OITK-3, I1K-3, I1K-24

21. OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIE (JIEKTPOJIHBIE) MOTEHIMAIIBL. 3aBUCUMOCTD I10-
TEeHIIMAJIa OT AKTUBHOCTEH NOTECHIMAIONpPEACAIomuX BemniecTB. YpaBHenne Hepucra.OK-7,
OIIK-1, OIIK-3, T[1K-3, I1K-24

22. OmnpeneneHue  HaOpaBlICHUS W TIYOWMHBI  NMPOTEKAHUS  OKHCIHMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMH C TIOMOIIBI OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX MOTCHIIUAIOB.
OK-7, OIIK-1, OIIK-3, IIK-3, [IK-24

23. Kuneruka xummuueckux peakuuil. [lonsTe o ckopoctn xumuueckon peaxiuu. Hc-
THHHAs (MrHOBeHHas ) ckopocTh peakiuu. OK-7, OIIK-1, OIIK-3, T1K-3, [IK-24

24. OcHOBHBIC (aKTOPHI, BIHSIONIHE Ha cCKOpocTh peakmuu. OK-7, OIIK-1, OIIK-3, ITK-
3, IIK-24

25. 3aKOH JNEHCTBYIOIIMX MAacC — OCHOBHOW 3aKOH XMMHYECKON KWHETHKHU JUIS dJIEMCH-
tapHo# cragun. Koncranra ckopoctu peakiuu. OK-7, OIIK-1, OIIK-3, TIK-3, TIK-24

26. Karanu3 u pepmMeHTsI. MeTOIbI peryIupoBaHus CKOPOCTH XUMUYecKoi peakiun. OK-
7, OIIK-1, OIIK-3, I1K-3, TIK-24

27. X¥MHUYECKOE PAaBHOBECHE KaK pe3ysbTaT CaMOIIPOU3BOJBHOIO IMPOTEKAaHUS 0OpaTH-
Mot peakiuu. [Iporonurraeckoe pasoBecue. OK-7, OIIK-1, OIIK-3, I1K-3, I1K-24

28. 3akon nperictByrommx macc. Koncranra paBaoBecus. OK-7, OIIK-1, OIIK-3, I1K-3,
I1K-24

29. CMenieHre paBHOBECHS TPU M3MCHEHUU KOHICHTPAIIUU, TEMIICPATyPhl U JTABICHHUS.
[Mpunnun/lelllarense.OK-7, OIIK-1, OIIK-3, I1K-3, [1K-24

30. OcuoBbl xuMudeckoit Tepmoanaamuku. OK-7, OIIK-1, OIIK-3, I1K-3, T1K-24

31. DHranpnus kak QyHKIMS cocTossHUA BemecTBa. 3akoH ['ecca.OK-7, OIIK-1, OIIK-3,
I1K-3, TIK-24

32. OuTponus. OK-7, OIIK-1, OI1K-3, [1K-3, TIK-24

33. Ctpoenue aroma. OK-7, OIIK-1, OIIK-3, [1K-24

34. OcHOBHbBIE TPHUHIMIBI KBAaHTOBOM TEOPHUH CTPOCHHS BEIIECTBA:MPEACTABICHUS O
KOPITYCKYJISPHO-BOJTHOBOM JTyaJIU3ME€ SIBJICHHMH MHUKPOMHpA, TMPHUHIUIIC HEONPEICTICHHOCTH,
ypaBHenuu llpenunrepa, BoaHoBoM (yHkmuu, atomHoi opoutanu.OK-7, OIIK-1, T1K-3, TIK-24

35. KBaHTOBBIC YHClIa: TTIaBHOE, OpOUTATILHOE, MATHUTHOE U CITMHOBOE. DHEPTreTUYECKUE
ypoBHU U mogypoBHu atoma. OK-7, OIIK-1, T1K-3, T1K-24

36. [IpuHUUIBI 3amOHEHUS SJIEKTPOHHBIX OpOWTalield aToMa B OCHOBHOM COCTOSIHUH:
npunnui [laynu, npasuno Xynna. OK-7, OIIK-1, OIIK-3, T1K-3, T1K-24

37. llepnonnueckas cucrema siemenToB J.M. Menneneesa.OK-7, OIIK-1, I1K-3, [1K-24

38. CBoiicTBa aTOMOB 3JI€MEHTOB (ITOTSHIIMAT UOHU3AIUH, CPOACTBO K IEKTPOHY, DIEK-
TPOOTPHUIIATEIIEHOCTD, pajnychl BaH-aep-Baansca). OK-7, OIIK-1, ITK-3, TIK-24

39. O0mue XuMUYECKHEe CBOMCTBA DIIEMEHTOB M MEPUOAMYECKHUNA XapakTep UX HU3MEHE-
uust. OK-7, OIIK-1, OIIK-3, TIK-3, T1K-24

40. Peakmmonnas cnocoonocts BemecTs. OK-7, OIIK-1, IT1K-3, I[1K-24

41. Xumnueckas cBsi3b. OK-7, OIIK-1, I1K-3, [TK-24

42. MeToJ BaIeHTHBIX CBSI3€il 1 OCOOCHHOCTH HCIIOJIb3yeMOU B HEM BOJTHOBOM (DYHKIINH,
o- u n-cesasu. OK-7, OIIK-1, I1K-3, I1K-24

43. Tunel ruOpuaM3alMd aTOMHBIX opOuTanei u reomerpus moiekyin. OK-7, OIIK-1,
ITK-3, TIK-24

44. MeToj MOJEKYISpHBIX OpOUTaeil. U 0COOCHHOCTH UCIOIb3yeMOW B HEM BOJIHOBOM
¢byakuun. OK-7, OIIK-1, I1K-3, T1K-24

45. Ctpoenue BemiecTBa B KoHaeHcupoBanHoM cocrostaun. OK-7, OIIK-1, T1K-3, I1K-24
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46. XuMus 3JIeMEHTOB rpymi nepuoaudeckoit cuctemsl. OK-7, OIIK-1, TIK-3, I[1K-24

47. Bomopon. CoeoOpa3ue CTpOCHHsI aTOMa BOJIOPOJA, (U3UUECKUX U XHUMHYCCKUX
cBoiictB sToro 3nmementa. OK-7, OIIK-1, OIIK-3, I1K-3, I[1K-24

48. Bopna, reomeTpus U CBOMCTBa €€ MOJEKyJbl. CTPYKTypa JibJa U KUJIKOU BOABL. XH-
MUYECKHe CBOMCTBa BOAbL. Boma xak pactBopurtens u jurann. OK-7, OIIK-1, OIIK-3, TIK-3,
[1K-24

49. Dxosoruueckre aciekTs Bogonons3oBanua. OK-7, OIIK-1, OIIK-3, I1K-3, T1IK-24

50. DnemenTtsl [A-oarpynmsl. OK-7, OINK-1, OIIK-3, T1K-3, T1IK-24

51. Xumuueckue CBOMCTBA MIENOYHBIX MeTaiuioB. [llenoynbie MeTamibl Kak BOCCTaHOBH-
tenu. VX cnocoOHOCTh 00pa30BbIBaTh OMHApPHBIE COSAMHEHMS MyTeM CHHTE3a U3 MPOCTHIX Be-
miectB. OK-7, OINIK-1, OIIK-3, T1K-3, [1K-24

52. Onementsl ||A-noarpynmer. OK-7, OIIK-1, OIIK-3, T1K-3, TIK-24

53. dusnyeckre 1 XUMHUUECKUE CBOWCTBA MeTalIn4eckoro oepmuns. bunapusie coenu-
HeHus, oOpa3zyemble OepHJUIHMEM, UX CTPOCHHE M XMMHYecKue cBoicTBa. OKCUA, TUIPOKCUT U
axBakomriuiekc [Be(OH2)4]2+, ux amdorepHocTs. KoMinekcHsie coequaenust oepumtus. OK-7,
OIIK-1, OIIK-3, TIK-3, I1K-24

54. ®usznueckrue U XMMHUYECKUE CBOMCTBA MArHUsI U KaJIbLIMS, UX BOCCTAHOBUTEJIHHBIC
cBoiictBa. TepMmoanHamMuka 0Opa3oBaHUsA OMHAPHBIX COCTUHEHHN MarHUs M KalblUs IyTEM
cunresa u3 aneMmentos. OK-7, OIIK-1, OIIK-3, I1K-3, [1K-24

55. M@g2+ u Ca2+ B xwuBoil kinetke. Ponp maruus B xiopoduiuie. KaTHoHbl Maraust u
KaJplus B (DEPMEHTATUBHBIX PEAKIMAX, UX peryinstuBHble poiu B kietke.OK-7, OIIK-1, OIIK-
3, IIK-3, TIK-24

56. Onements | HIA-moarpynmer. OK-7, OIIK-1, OIIK-3, T1K-3, I1K-24

57. OTnuuue 3MEKTPOHHOTO CTPOCHHUS aTOMOB OOpa U aJlOMUHUS OT CTPOCHHS IPYTUX
aJIeMeHTOB noArpymibl. [Ipeobiaganre KOBaJEHTHOTO XapaKkTepa CBsA3€i B COeAMHEHUAX Oopa 1
JIBOMCTBEHHBII MOHHO-KOBAJICHTHBIN XapakTep cBs3er amomunams. OK-7, OIIK-1, OIIK-3, I1K-
3, [IK-24

58. dusznyeckne U XMMHYECKHUE CBOMCTBA dJeMEHTHOro 6opa. TepMmoanHaMuka o0pas3o-
BaHUsl OMHApHBIX COETUHEHUI 0opa, X CTPOEHUE U XUMHUYecKue cBoicTBa. KucimoponHsle co-
eAMHEeHUs Oopa: OKCUJ, OOpHas KUCIIOTa, MOTUKUCIOTH Oopa, ux conu. OK-7, OIIK-1, OIIK-3,
[1K-3, [IK-24

59. ®usnueckue U XMMUYECKHME CBOKMCTBA METAIIMYECKOrO amoMUHUsA. OKCUIBI U THA-
POKCHJIBI aTIOMHHUS, Pa3HOOOpa3ue MX CTpOeHUs, aM(POTEPHOCTh ITUX COCAMHEHHUH, PEaKINU
ux B3aumHoro npespamenus. OK-7, OIIK-1, OIIK-3, ITK-3, TIK-24

60. Dnementsl [VA-nioarpymmer. OK-7, OIIK-1, OI1K-3, ITK-3, TIK-24

61. Oco0eHHOCTH XMMMYECKHX CBsI3€H YIiaepoJ—yriepos, CBsi3ed yriepojaa ¢ BOJOpPO-
JIOM, a30TOM U KHCIIOPOJIOM W CBsi3el kpemuus ¢ kuciaopomom. OK-7, OIIK-1, OIIK-3, I1K-3,
[1K-24

62. X¥Mus HEOPraHUYECKUX COCIMHEHUN yriepoja: YriIeKHCIIOro ra3a u ero mpou3Boj-
HBIX, KOMIUIEKCHBIX coeauHenuit ¢ C-gonopubiMu jurangamu. OK-7, OIIK-1, OIIK-3, TIK-3,
[1K-24

63. Xumus OMHAPHBIX cOeAMHEHUN KpeMHHs. OCOOEHHOCTH MX TePMOJWHAMUKH, X pe-
akuu ¢ Bojoi u kucimopoaom. OK-7, OIIK-1, OITK-3, I1K-3, TTK-24

64. HapoaHo-x03541iCTBEHHOE TPUMEHEHUE CUJIMKATOB U JIPYTrUX COEAMHEHUN KPEMHHUS.
OK-7, OIIK-1, OIIK-3, T1K-3, I1K-24

65. OcOOeHHOCTH XUMUY TepMaHus, 0JI0Ba U CBUHIIA. [I[prMeHeHne 3TUX IEMEHTOB U UX
COeIUMHEHMI. DKoNornyeckas ormacHocTh coequuenuii ceunia. OK-7, OIIK-1, OIIK-3, TIK-3,
[1K-24

66. Dnementsl VA-nmoarpynmnsl. OK-7, OIIK-1, OTIK-3, T1K-3, [1K-24

67. Oco0eHHOCTH XUMUYECKUX CBSI3EH a30Ta ¢ BOJOPOJIOM, YIIIEPOJIOM U KHCIOPOAOM, a
docdopa ¢ kucinoponom. Paznuunas npupoja BaxHBIX KJIACCOB COCAMHEHHM ATHX 3JE€MEHTOB.
OK-7, OIIK-1, OIIK-3, T1K-3, I1K-24
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68. XuMus MOJEKYJISIPHOTO a30Ta, aMMHaKa M €r0 MPOU3BOIHBIX, OKCHUIOB a30Ta, a30T-
HOM KMCJIOTEI U €€ cojel. 3HaueHue a3oTa Kak djeMmenTta nurannsa. OK-7, OIIK-1, OIIK-3, I1K-3,
[1K-24

69. Xumus oprodochopHoii KUCIOTH U ee coliei. KonnencupoBannbie hochopHbIE KUC-
moTel 1 ux com. OK-7, OIIK-1, OIIK-3, I1K-3, I1K-24

70. Ocobennoctu (ochopa kak 6noreHHoro iemMeHta. Crienuduka MOBEACHHUS U 3HAYE-
HUe coequHeHni Gocdopa B Onocucremax. Baxkapie Omomonexymsl, coaepxamue hocdop. 3Ha-
yenue docdopa kak sneMenTta nuranus. Kpyrosopot gocdopa B npupone. OK-7, OIIK-1, OIIK-
3, IIK-3, [1K-24

71. TexHOJOTMYECKH KOHTPOJIb COOTBETCTBHS KayecTBa MPOU3BOJUMON MPOAYKIHUHU U
ycIyr ycranoBiaeHHbIM HopMmam OITK-3.

72. Dnementsl VIA-ioarpynmnbsl MoJieKyIsipHBIA KUCTOPO KaK OKHUCIUTENb. TepMoaun-
HaMHU4ecKasl YCTOMUMBOCTh M PacpOCTPAHEHHOCTh KUCIOpoAHbIX coeauHenui. OK-7, OIIK-1,
OIIK-3, [1K-3, [IK-24

73. Okcuzpl, KUCIOPOTHBIE KUCIIOTHI, aM(pOTEpHbIE COCTUHEHNS, OCHOBAHUS, COJIA KHUC-
JIOPOJIHBIX KUCJIOT KaK BayKHEHUIIINE KJ1acChl coenHeHnit. PaznooOpasue ux crtpoenus. [lepokcun
Boopona u apyrue nepokcuasl. OK-7, OIIK-1, OIIK-3, I1K-3, [1K-24

74. MonekynsapHblid KUCIOpOoJ B OuodHepreTuke. Poib (pyHKIMOHAIBHBIX KUCIOPOICO-
JIepoKaIllUX TPYII B OMOMOJIEKYJIaXx. DKOJIOTHYECKast poiib KUCIOpoia u 030Ha arMochepnl. OK-
7, OIIK-1, OIIK-3, [1IK-3, TIK-24

75. CoenuHEHUs cepbl ¢ BOAOPOJIOM | KuciopogoM. CepHasi kuciota, cyibdarel. Cep-
HUCTBIN Ta3, CEpHUCTAsT KUCIOTa, cyabputel. CepoBogopon u nonucyiabdansl. OK-7, OIIK-1,
OIIK-3, [1K-3, IIK-24

76. Cepa xak OuoreHHbI neMeHT. [Ipumenenue cynb(haToB U APYTrUX COSAMHEHUN CephbI
B CEJIbCKOM XO3SHCTBE. DKOJIOTHYECKash OMAacHOCTh cepHuctoro raza. OK-7, OIIK-1, OIIK-3,
[1K-3, [IK-24

77. IlpaBusia TeXHUKU OE€30MaCHOCTH, MPOM3BOACTBEHHON CaHUTAapuH, MOKapHOU 0e3-
OMACHOCTH M OXpaHbl TPY/Aa; U3MEPEHHUS U OLICHWBAHUS MapaMeTPOB MPOU3BOJACTBEHHOTO MHK-
pOKJIMMaTa, ypOBHS 3aIllbNICHHOCTH W 3ara30BaHHOCTH, ITyMa, ¥ BHOPAIlMHU, OCBEIIEHHOCTH pa-
oounx MectOK-7, OIIK-1, [1K-3, ITK-24.

78. DOnementsl VIIA-moarpynmel. OCOOCHHOCTH CBSI3€H, TEPMOIWHAMHKH M CTPOCHUS
KOBaJICHTHBIX coequHeHuni (ropa. CucTeMaTHka KOBAJICHTHBIX coeAnHeHuil (ropa. DTopoBo-
nopoj, hropoBogopoaHas (turaBukoBas) kucinora. OK-7, OITK-1, OIK-3, T1K-3, T1K-24

79. OcoOGeHHOCTH CBSA3EH, TEPMOJAMHAMUKHI M CTPOSHHUS KOBAJICHTHBIX COEIMHEHUN XIIopa
B CpPaBHEHUU C coequHEHUsAMH (ropa. XIOpOBOAOPO, XJIOPOBOIOPOAHAS (COJIsTHAS) KUCIIOTA.
CoenrHEeHU C MOJTOXKUTETFHBIMU CTETICHSIMU OKUCIICHUS XJI0pa, UX XUMH4Yeckue cBoiictBa. OK-
7, OIIK-1, OIIK-3, I1K-3, TIK-24

80. OcobGeHHOCTH XJI0Opa Kak OMOTeHHOTO 3JeMeHTa. Poib Xjopa B KlleTKe, ero KpyroBo-
pPOT B NMPHUPOJE, MPUMEHEHUE €r0 COEAMHEHUH B CETbCKOM X03sicTBe. DTOp Kak OMOIOrHYECKH
HEOOXOMUMBIA SJIEMEHT M KaK JJIEeMEHT-3arpsi3HUTeNb OKpyxaromiei cpeasl. OK-7, OIIK-1,
OIIK-3, [1K-3, T[TK-24

81. Ilouck, xpaHeHue, 0OpabOTKa M aHANINU3 UH(OPMAIMU U3 PA3INYHBIX UCTOUHUKOB M
0a3 JaHHBIX C HCIOJIH30BAHHEM HH(POPMAITMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA.
[TK-24.

82. DiemenTtsl VIIA-moarpymnmer. OK-7, OIIK-1, OTIK-3, T1K-3, I1K-24

83. DIEeKTpPOHHOE CTPOEHHE aTOMOB OJIATOPOIHBIX Ta30B U OCOOEHHOCTH UX XMMHUYECKUX
u ¢usmueckux cBoicTB. CoequHenus Onaropoanbix razos. OK-7, OIIK-1, OIIK-3, TIK-3, I1K-
24.

84. Tlepexoaabie MeTaJTbl. PU3NYECKUE CBOWCTBA MTEPEXOHBIX METAJIOB M IIPUYHHBI X
pasHooOpa3us. O0mme xumuueckue ocooennoctu d-meramwios. OK-7, OIIK-1, OIIK-3, TIK-3,
[1K-24
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85. Meronuka nMpoBeaeHHs UCCIEIOBAaHNS M aHAJIN3a Pe3yIbTaToB dKcepuMeHToB. OK-
7, OIIK-1, IIK-3, TIK-24.

86. Boiciiue okcubl 3d-METaIOB U UX MPOU3BOHBIC: KUCIOTHI, MOJTUKHCIOTHI, COJIH.
CxoxacTBo ¢ coequHeHussMu p-3nementoB. OK-7, OIIK-1, OIIK-3, T1K-3, T1K-24

87. OcOOCHHOCTH XMMHUU BaXHEHIINX OWMOTeHHBIX (-METaIOB: BaHaAWs, XpoMa, Map-
raHIia, Jkejesa, KoOanabTa, HUKEIA, MEIU, IIMHKA, MOIUOAcHA. X BaKHEHIINE COCTMHEHHUS: OK-
CHUJIBI, KUCJIOTBI, THIPOKCH/IBI, COJTH, akBakoMIutiekchl u ap. OK-7, OIIK-1, OI1K-3, TT1K-3, I1K-24

88. CTpoeHrne W XUMHUYECKHE CBOKMCTBA BaKHEHINMX OWOTEHHBIX coeauHeHui d-
metamioB. OK-7, OIIK-1, OIIK-3, I[1K-3, [1K-24

89. Jlantanouasl u aktuHOMABL. OcobenHoctu ux crpoenms. OK-7, OINK-1, TIK-3, T1K-
24

90. CriocoOGHOCTh K caMOOpraHu3anuu 1 camooOpaszoBanuio. OK-7

6.3. llIkaia oLeHOYHBIX CPEACTB

YpoBHU OCBOEHUS Kpurepuu oueHuBanus OLeHOYHbIE CpelCcTBa
KOMIICTCHIIUH (xoJ-BO OaIIIOB)

3HaeT
- TIOJIHO TEOPETUUYECKUN MaTepHuas, KOTOPbIA yMeeT
COOTHECTH C BO3MOXHOCTSIMH TPAKTHYECKOTO IPH-
MEHEHHUS;

OCHOBBI CAMOOPTaHM3AIMU B CaMO00OPa30BaHMUS;
METOMKY IPOBEICHHUS UCCICJOBAHNS U aHAIIN3 pe-
3yJIBTaTOB SKCIIEPUMEHTOB.
ymeet

- OCYIIECTBIIATH TEXHOJIOTUIECKHIA KOHTPOJIb COOT-
BETCTBHUS KQ4eCTBa MPOU3BOJUMOM MPOAYKIIH U
YCIIYT YCTaHOBJICHHBIM HOpMaM

- IPOBOJUTH MICCIICJAOBAHUS 1O 33/IaHHOM METOJIHKE
Y aHAIM3UPOBATH PE3YJIbTaThl SKCIIEPUMEHTOB

- UHTETPUPOBATH 3HAHWS W3 Pa3HBIX Pa3JelioB, CO-
e/IMHSIA TIOSICHEHHEe 1 000CHOBaHUE,

[TpoaBuHYTHII -BBITIOJIHATH MTPAKTHKO-OPHEHTHPOBAHHBIE U CHUTYya-
(75-100 6ammoB) IIMOHHBIC 3aJaHUs, PEIIaTh THUIIOBbIC U MPOQECCHO-

«OTIHIHO» HaJIbHO-HAIIPaBJICHHbIC 33/1a4H,

- ObICTpO M 0€30MMOOYHO MPOUILTIOCTPUPOBATE OT-
BET COOCTBEHHBIMH TPHUMEPAMH,

- BECTH IIPEAMETHYIO JINCKYCCHIO;
Bnapeer

- MpaBWJaM{ TEXHUKH O€30MacHOCTH, MPOU3BO/I-
CTBCHHOW CaHWTapWH, TOXApPHOW O€30MacHOCTH U
OXpaHbl TPy/Ja; U3MEPEHUs U OLICHWBAHMS MapaMeT-
POB IIPOU3BOJCTBEHHOI'O MHUKPOKJIMMATa, YPOBHS
3albIJICHHOCTH W 3ara3oBaHHOCTH, IIyMa, W BHOpa-
I[UH, OCBEIIEHHOCTH PA00YHX MECT

- TEPMUHOJIOTUEH M3 pa3IMYHBIX Pa3esioB Kypca,

TecroBble 3ananust

(31-40 6ammoB)

Pedepar (9-10 6asmioB)
Bompocsr k ak3ameny,
KOMIL-OPHEHTHP. 3a[aHUsI

(35-50 GamoB)

- criocobamu MBICIIHTEILHON JesITEbHO-
cTH(aHAJIM30M, CHHTE30M, CPaBHEHHEM, 000OIICHH-
eM U T.I.),
- ApryMEHTUPOBAHHOW, TPAMOTHOM, YETKOHN peyblo.
3HaeT TecToBble 3a1aHuA
Ta—— - TEOpEeTHUYEeCKMH M TMpakTuueckuii Matepuain, Ho |(21-30 6amsios)
(50-74 Gana) JIOITyCKaeT HETOYHOCTH; Pedepar (7-8 6amnon)
«XOpOIIIOY -OCHOBBI CAMOOPTaHM3AINN I CaMOOOPa30BaHUs; Bompocsr k sk3ameny,
-METOAWKY TIPOBENCHUS WCCIENOBAaHUS W aHaJW3 | KOMIL.-OPHEHTHUD. 3aJaHHs
Pe3yIbTAaTOB SKCIEPUMEHTOB (22-36 6amnon)
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yMmeeT

- COCAMHATh 3HAHU U3 Pa3HbIX pa3lIeioB Kypca,

- HAXOJIUTb NMPABUIIBHBIC IPUMEPHI U3 MPAKTUKH,

- pelaTh TUIIOBBIE 3aJ]auu;

Baageer

- TpaBWIAMH TEXHHUKH O€30MMacHOCTH, IPOWU3BOJ-
CTBEHHOW CaHHUTapHH, MOXKapHOH O€30MacHOCTH U
OXpaHbl TPy/1a;

- TEPMHUHOJIOTHEH W3 pa3IM4HbIX pa3/leiioB Kypca,
NIpY HEBEPHOM YIOTPEOJICHHH CaM HCIIPaBISieT He-
TOYHOCTH,

- BCEM COAEPKAHUEM, BHJIUT B3aUMOCBSI3H, MOXKET
MPOBECTH AHAJIU3 WU T.A., HO HE BCErJa JAENaeT 3TO
CaMOCTOSITENIbHO, O€3 MOMOILY MPEToAaBaTeds,

- criocobaMu MBICIIUTEIIbHON JEesTENbHO-
CTH(aHAJIN30M, CHHTE30M, CPaBHEHHEM, 00OOIIEHH-
eM U T.1.);

- ApryMEHTHUPOBAHHOW, FPAaMOTHOM, YETKOH PEUblo.

[Toporossiit
(35-49 6amnon)
«YIIOBIIETBOPUTEIIb-
HO»

3Haer

MTOBEPXHOCTHO

- TEOPETHUYECKUH M INPAKTHUYECKUH MaTepuas, HO
JTOITYCKAaEeT OIIMOKH;

-OCHOBBI CAMOOPraHU3aLUHI U CaMO00pa30BaHUs;
-METOJMKY TPOBENEHUS HCCIEeNOBaHUs U aHalu3
pe3yIbTaTOB HKCIIEPUMEHTOB

ymeer

- COEIUHATH 3HAHMA W3 Pa3HBIX pa3fesioB Kypca
TOJIBKO IIPY HaBOJAIIMX BOIIpOCaX IMpernoaaBaress,

- C TPYZOM COOTHECTH TEOPETHUYECKUN U MpaKTHYe-
CKHUH, IOITycKasl OMUOKY B PELLICHUN THIIOBBIX 3a1a4
Ha NPUMEHEHHE 3HAHUN B PEAJIbHOM NMPAaKTHUYECKOU
JIeATEIBHOCTH;

Bnapeer

- HEJIOCTaTOYHO MPaBUIIAMU TEXHUKH 0€30MacHOCTH,
MIPOM3BOCTBEHHON CaHUTApHH, TTOXKapHOU Oe3ormac-
HOCTH W OXpaHbl TPYyJa; U3MEPEHUS U OLICHUBAHUSI
MapaMeTpoB MPOU3BOACTBEHHOTO MHKPOKJIMMATA,
YpOBHS 3allbUIEHHOCTH U 3ara3oBaHHOCTH, IIyMa, U
BUOpaINH, OCBELLIEHHOCTH pabouux MecT

- HEJOCTaTOYHO cI0co0aMH MBICIUTEIbHON Jes-
TEJIHHOCTH (AaHaJIM30M, CHHTE30M, CpaBHEHHEM,
00001ICHIEM | T.11.);

- ciaboit apryMeHTaue, JIOTHKOW pU MOCTPOSHUH
OTBeTA.

TecroBsie 3a1anus
(11-20 6amnos)
Pedepart (5-6 6amnos)
Bormpocsl k 5K3aMeny,

KOMIL-OPHEHTHP. 3a[aHHsI
(19-23 6amma)

Huzkwmit
(momoporoBeIit)
(KOMITETCHITHS
He chopMHupoBaHa)
(menee 35 6amioB)
«HEYIIOBJIETBOPH-
TEIHHOY

He 3HaeT

- TEOPETUYECKHUN U MPAKTUICCKHUIA MaTepHal,

- CYIIHOCTHOW YacTH Kypca;

He yMeeT

- 0e3 CyIIEeCTBEHHBIX ONIMOOK BBICTpaMBaTh OTBET,
BBIIOJIHATD 3aJaHUE,

- BBITNOJIHATD MPAKTHKO-OPUCHTUPOBAHHBIC U CHTYya-
LIMOHHBIC 3aJlaHUs, PellaTh HHTCTPUPOBAHHBIC 33]1a-
i Mpo(heCcCUOHATHHON HANPAaBICHHOCTH,

- WTIOCTPUPOBATH OTBET MPUMEPAMH;

He Bjajaeer

- TpaBWIAMH TEXHUKU OE30MaCHOCTH, IPOU3BOJ-
CTBEHHOW CaHWUTApWU, MOXApHOW OE30MacHOCTH U

TecroBbie 3anaHus

(0-10 6anoB)

Pedepar (0-4 6anna)
Borpocs! k 3K3aMeHy,
KOMIL.-OPUCHTHD. 3aJlaHUA

(0-20 6ammoB)

27




OXpaHbl TPYy/Ja; U3MEPEHUS U OI[CHUBAHUS MapamMeT-
POB TPOHM3BOJCTBEHHOTO0 MHMKDPOKJIMMATA, YPOBHS
3aMbIJICHHOCTH W 3ara30BaHHOCTH, IIyMa, U BHOpa-
[[UH, OCBEIIEHHOCTH PAabOYHX MECT

- TEPMUHOJIOTHEN Kypca,

- crocobamu MBICIIMTEIBHOMN JEATENBHO-
CTH(aHAJIN30M, CHHTE30M, CPaBHEHHEM, 00OOIICHU-
eM U T.11.);

- TPaMOTHOM, YETKON peYblo.

7. YueOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE OOecniedeHne JUCHUILTUHbI
(monyJas) «Heopranuueckasi XuMHusi»

7.1 OcHoBHas1 yyeOHas1 JIUTEpPaTYpa

1. YMKJ nmo mucummummne «Heopranwyeckas xumus» aBTtop TapacoBa C.B., Muuy-
puHCK, 2024

2. Heoprannueckass xumus B 24. Yactel. TeopeTuueckre OCHOBBI 5-U3[., TEp. U JOII.
yueOHUK s akamemudeckoro OakamaBpuata. /KusizeB J[.A., Cmapeirua C.H.- [DnexkTpoHHBIH
pecypc]l.- M.: FOpaiit, 2017.-253c.https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-
8981-DC1B24AFC357

3. Heopranuueckas xumusi B 24. Yacts2. XuMHsI 3JIEMEHTOB S5-U3]1., TI€P. U JOM. YUeOHUK
JUTsE akajeMudeckoro OakamaBpuata. /Kusze J[.A., Cmapeirua C.H.- [DnekTpoHHEIH pecypc].-
M.:  HOpaiit, 2017.-359c.https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-
FB4A38E2BD4D

7.2 JlonmoJiHUTEJIbHAS Y4eOHas1 JIuTepaTypa
1. Capraes I1.M. Heopranuueckas xumus: yaeOHoe mocodbue / CapraeB [1.M. - [Dnek-

TPOHHBIN pecypc]. - M.:n3narensctBo «Jlans» 2013.- 384c.
https://e.lanbook.com/book/369997category pk=43778#authors

7.3. MeToauyeckne yKa3aHusl 10 OCBOCHUIO THCIHUIINHBI

1. [Mandutos B.®., Tapacosa C.B., Ky3unenosa P.B., lllenkoBuukosa H.B., Metoauue-
CKOE€ PYKOBOJICTBO K CaMOCTOSITENIbHOM padore mo xumuu. Pasznen «Heopranudeckas xumus /
B.®. [Tanguros, C.B. Tapacosa, P.B. Ky3nenona, H.B. lllenxkoBHukoBa, / MuuypuHck: u3aa-
TEJIbCTBO MUUYypHHCKOTO TOCYAapCTBEHHOTO arpapHoro yuusepcurera.- 2024 — 74c.

2. MManduro B.®., Tapacosa C.B., Ky3nenosa P.B., lllenkoBaukoBa H.B. Mertoauue-
CKO€ PYKOBOJICTBO K JJAOOPAaTOPHBIM 3aHATUSAM M CAaMOCTOSTENILHOW paboTe 1Mo XUMHHU AJIS CTY-
JCHTOB arpoHomuueckux By30B / B.®. ITandutos, C.B. Tapacosa, P.B. Ky3uerosa, H.B. 1llen-
KOBHHMKOBA, / MHUYpHHCK. M3AaTENbCTBO MUYYPUHCKOTO TOCYIapCTBEHHOI'O arpapHoro yHH-
Bepcuteta.- 2024, — 134c.

3. IMangputoB B.®., Tapacosa C. B., Ky3nenosa P.B., lllenxosaukoBa H.B. Mertoauue-
CKH€ yKa3aHHS 110 BBIIOJHEHHIO TECTOBOTO KOHTPOJS 3HaHWM mo aucnumiinHe «Heopranuue-
ckast xumust» /[ B.®. [Tanguros, C.B. Tapacosa, P.B. Ky3uenosa, H.B. lllenkoBHukoBa / Muuy-
PHHCK: W3AaTeNbCTBO MHUYYPHHCKOTO TOCYIApCTBEHHOTO arpapHoro yHuepcutera.- 2024, —
30c.

7.4 NudopmanuoHHbie U HU(PPOBbIE TEXHOJIOTUH
(mporpaMmmHoe o0ecnieueHne, COBpeMeHHbIe MpodeccuoHaIbLHbIE 0a3bl

AAHHBIX M1 HH(POPMALMOHHBbIE CIIPABOYHbIE CUCTEMBbI)
VYuebHasg auciuIUiHa (MOAYJIb) MpelycMaTpUBaeT OCBOEHHE WH(POPMALIMOHHBIX U LU }-
POBBIX TexHOJIOTUH. Peanu3zanus u@poBbIX TEXHOIOTUI B 00pa30BaTeIbHOM IIPOCTPAHCTBE SIB-
JsIeTCs OJHOM M3 BaXXHEUIIMX 1eeid o0pa3oBaHMs, JAOLIEH BO3MOKHOCTh Pa3BUBATh KOHKY-

28



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

PEHTOCTIOCOOHBIE KayecTBa 00YJaIOMMXCsl KaK OyIyIUX BHICOKOKBAIM(UIIMPOBAHHBIX CIICIHA-
JMCTOB.

[{udpoBbie TEXHOIOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3((EKTUBHOTO PEIICHUS
33124 Ipo(eCcCHOHATBHOrO0, COLMAIBLHOT0, JINYHOCTHOTO XapaKTepa ¢ UCIOIb30BaHUEM pa3iind-
HBIX BHJIOB KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMH. OcBoeHHEe HHU(POBBIX TEXHOJIOTHH B paMKax
JAHHOW IMCHUIUIMHBI (MOYJS) OPUEHTUPOBAHO HA CIIOCOOHOCTH 0€30IacHO M HAaJUICKAIIUM
00pa3oM moJy4arh JOCTYII, YIIPABIATh, MHTETPUPOBATh, 0OMEHNUBATHCS, OLICHUBATH U CO3/1aBaTh
UH()OPMAIIHIO ¢ TOMOIIBIO IU(POBBIX YCTPOICTB U CeTEBBIX TexHOosornid. @opmupoBanue nng-
pPOBOIl KOMIIETEHTHOCTH MpeAroiaraeT paboTy C JaHHBIMHU, BJIaJCHHE WHCTPYMEHTAMHU IS
KOMMYHUKAIHH.

7.4.1 DJ1eKTPOHHO-0UOJIMOTEYHASI CUCTEMbI U 0a3bl JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
Neo 6/1 (CeteBas daeKkTpoHHAsT OMOIMOTEKA)

2. ba3a naHHBIX 21eKTpOoHHBIX HH(opMaoHHbIX pecypcoB PI'BHY IIHCXB (morosop
1o 00eCIeYeHHIO JI0CTYIa K AIeKTpOHHBIM uHpopMarmonHbM pecypcaM @I'BHY [THCXDb ue-
pe3 tepmunan ynanennoro nocryna (TY L ®T'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekrponHas Oubmuorednas cucrema «HannonansHbIi UppoBoOit pecypc «PyKoHT»:
Kosekinu «ba3zoBsiit MaccuBy» u «Kosoc-c. Cenbckoe xo3stiictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexTporHoe n3aarenseTBo FOPAWTY (https://urait.ru/) (10roBop Ha okasaHue
YCIIYT TI0 MPEJIOCTABICHHIO TOCTyIa K oOpa3oBarenbHOi miaTdopme OO0 «DnekTpoHHOE H3/a-
tenbctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMOIMOTEYHAs cucTeMa «Bepuanckuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3HOE HCITOIb30BaHuE ITpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

6. basa nanubsix HOb «HanmonanbHas snekrponHast 6ubarotekay (https://rusneb.ru/)
(torosop o noxkodeHnu Kk HOb u npenocrasinennu nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornamieHue o COTpyAHUYECTBE 10 OKa3aHUI0 OMOIMOTEeUHO-UH(POPMALIMOHHBIX U CO-
[IUOKYJIbTYPHBIX YCITYT TTOJIb30BATENSIM YHUBEPCUTETA U3 YHCIIa HHBATMAOB TI0 3pEHHUIO, cllabo-
BUJISIIINX, HHBAJIUJOB JIPYTHX KaTErOPHil ¢ OTpaHUYEHHBIM JOCTYIIOM K WH()OPMAIIUH, JIUIL,
UMEIOUINX TPYAHOCTH ¢ yTeHreM 1iockomneyatHoro Tekcta TOI'BYK «TamOoBckast obnactHas
yHUBepcalibHas HaydHast Onbmmoreka uM. A.C. [Tymxunay (https://www.tambovlib.ru) (corma-
nieHue o cotpyanuuectse ot 16.09.2021 Ne 6/H)

7.4.2 NUudopManiuOHHBbIE CTIPABOYHBbIE CHCTEMbI
1. CrpaBounas mpaBoBas cucrema Koncynprantllntoc (1oroBop mocTaBKy, agantauy 1
compoBokIeHUs K3eMIusApoB cucteM Koncynprantllmroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHbBIN niepuoanyecknit cipaBouHuk «Cucrema 'APAHT» (noroBop Ha yciy-
ru 1o conpoBoxeHuo oT 15.01.2024 Ne 194-01/2024)
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1. ba3a 1aHHBIX HOPMATUBHO-TIPABOBBIX aKTOB MHPOPMALIMOHHO-00pa30BaTEIbHOI Mpo-
rpammbl «PocmeTrony (moroBop ot 15.08.2023 Ne 542/2023)
2. baza nanneix Hayunoii sanexkrponnoit 6ubnuorexku eLIBRARY.RU — poccuiickuii nu-
dbopManmOHHO-aHAIMTUYECKU [TOpTaj B 00JIACTH HAYKH, TEXHOJIOTUH, MEIUIIMHBI 1 00pa3oBa-
Hus - https://elibrary.ru/
3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/
4. OTkpeIThIe NaHHbIe DeepaabHON CITYKObI TOCYy1apCTBEHHON CTATUCTHKH -
https://rosstat.gov.ru/opendata
5. IIpodeccnonanpHas 6a3a nanubix. Karanor 'OCTog http://gostbase.ru/.

6. [IpodeccuonanpHas 6a3a ganHbIX. PI'BY denepanbHbIi HHCTUTYT TPOMBIIIUICHHON
cooctBennoctu http://wwwl.fips.ru/wps/portal/IPS_Ru.

7. IlpodeccuonanpHas 6a3a TaHHBIX. DIEKTPOHHBIN (OH/I IPABOBOM U HOPMATHBHO-
TEeXHUUYECKO# nqokymeHTauuu http://docs.cntd.rul/.

7.4.4 JIMueH3MOHHOEe U CBOOOHO pacpocTPaHsieMoe MPOrpaMMHoe
o0ecneveHnne, B TOM YHCJIe 0TE4eCTBEHHOT0 MPOU3BOACTBA

HocTtynHocTh Ccpuika Ha Enunbrit PexBu3uTHI
No HaMeHoBae Pazpaboruuk 10 (TUIIEH3UOHHOE, | PEeCTp POCCHUCKHX |  MOATBEPIKIAOIIECTO
(mpaBooOIamaTes) CBOOOTHO nporpamm st O9BM JIOKYMEHTa
pacupoctpansemoe) | u b/l (mpu HamIanm) (pm HaNTH9VIH)
1 | Microsoft Windows, Microsoft JIunen3nonHoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JICUCTBHS: OECCPOUHO
2 | Anrusupycuoe npo- | AO «Jlaboparo- JIutieH3noHHOE https://reestr.digital CyOuIeH3NOHHBI#H
rpaMMHOE obecrie- pust Kacniepcko- .gov.ru/reestr/3665 norosop ¢ 000
yenue Kaspersky ro» 74/?sphrase_id=41 «Codreke» ot
Endpoint Security (Poccus) 5165 24.10.2023 Ne 6/H,
TS OM3HEca CPOK JIEHCTBUS: C
22.11.2023 mo
22.11.2024
3 MoiitO¢uc Cran- 00O «Hogsie JIunieH3noHHOE https://reestr.digital Konrpakt ¢ 000
JAPTHBIH - oOagHbIe TEX- .gov.ru/reestr/3016 «PyOuKon»
OducHblit maker noJjorum» (Poc- 31/?sphrase_id=26 o1 24.04.2019 Ne
JUTSL pPabOTHI C TOKY- cus) 98444 036410000081900001
MEHTaMHU ¥ OYTOU 2
(myoffice.ru) CPOK JieiicTBHs: Oec-
CPOYHO
4 OducHbIi maker AO «P7» JIunieH3noHHOE https://reestr.digital Konrpakt ¢ 000
«PT7-Oducy» .gov.ru/reestr/3066 «Codrekcy
(meckTomHas Bep- 68/?sphrase_id=44 ot 24.10.2023 Ne
CcHis) 35041 036410000082300000
7
CPOK JIeHCTBUS: Oec-
CPOYHO
5 | OmnepaunoHHas cu- OOO "bazaibT JluneHsnonHoe https://reestr.digital Konrpakt ¢ OO0
crema «Anpt O6pa- | cBoOoIHOE IIPO- .gov.ru/reestr/3032 «Codreke»
30BaHUE» rpamMMHoOe obec- 62/?sphrase_id=44 ot 24.10.2023 Ne
nevyeHue" 35015 036410000082300000
7
CpOK JeicTBHS: Oec-
CPOYHO
6 | IlporpammHas cu- AO «AnTtHIUIa- JIuueH3noHHOE https://reestr.digital | JlunensnoHHsIi 10TO-

crema Jijist oOHapy-

JKCHUA TCKCTOBBIX

3aMMCTBOBAHHUI B
y4eOHBIX U HAYTHBIX
paboTax «AHTHIUIA-

ruat» (Poccus)

.gov.ru/reestr/3033
50/?sphrase_id=26
98186

Bop ¢ AO «AHTHIIIA-
ruat» ot 23.05.2024
No 8151, cpok neit-
ctBIsL: ¢ 23.05.2024 mo
22.05.2025
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ruat BY3»
(https://docs.antipla
giaus.ru)

7 Acrobat Reader Adobe Systems | Ceo6oaro pactmpo- - -
- IPOCMOTP OKY- CTpaHsieMoe
merToB PDF, DjVU

8 Foxit Reader Foxit CBoGoHO pacrpo- - -
- TIPOCMOTP JIOKY- Corporation CTpaHsieMoe
mertoB PDF, DjVU

7.4.5 Pecypcbl HH(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHET»

1. CDTOwiki: 6a3a 3nanwuii mo udposoii Tpanchopmanuu https://cdto.wiki/

2. www.garant.ru - cipaBouno-npasoBas cucrema «’APAHT».

3. www.consultant.ru - cpaBouHo-nipaBoBas cuctema «Koncynbrant [Inrocy.

4. WWW.rg.ru — caiit Poccuiickoii ra3ersl.

5. ba3za nannbix MH(pOpManMOHHON cucTeMbl «EqMHOE OKHO JOCTyma K 00pa3oBaTellb-
HBIM pecypcam» http://window.edu.ru

6. DneKTpoHHO-OMOIMOTeYHas crucTeMa u3natenbeTBa «Jlanpy http://e.lanbook.com.

7 HanmonanpHelil M poBoil pecypc «PykoHT» - MexoTpacieBas 3JIEKTpOHHast Oubauo-
Teka Ha 6a3ze TexHonoruu Konrekctym http://www. rucont.

8. DnexrponHas OubnuoreyHas cucrema Poccuiickoro rocy1apcTBEHHOTO arpapHoro 3a-
OYHOTO YHUBepcuteTa http://ebs.rgazu.ru.

7.4.6 HudgpoBble HHCTPYMEHTHI, IPUMeHsieMble B 00pa30BaTeIbHOM Mpouecce
. LMS-mnarpopma Moodle

. BuptyansHnas nocka Mupo: miro.com

. Buptyanbnas nocka SBoard https://sboard.online

. Buptyansnas nocka Padlet: https://ru.padlet.com

. O6naunslie cepBuchl: Annekc./[uck, O6mako Mail.ru

. Cepsucel onpocoB: Suaexc ®@opmbr, MyQuiz

. CepBucsl Bueocssi3u: SIHaekc tenemoct, \Webinar.ru

CepBuc coBMecTHOM paboOThl Haja mpoekTamu g Hebonbmux rpynn  Trello
http://www.trello.com

ONOUTAWN P

7.4.7 udgpoBble TEXHOJIOTHH, IPUMEHsIEMbIe MPU U3YYEeHUH TUCHUIINHBI

Busl yueOHOI paOOTHI, BEIIOIHSIEMBIE C dopmupyemeule
Ne Hudpossle TexHOIOIHN ALY P e PMUPY
MPUMEHEHHEM IIU(PPOBON TEXHOJOTHU KOMIIETEHIIUU
Jlexun
1. | O6m1ayHbIe TEXHOJIOTHA 1 OIIK-1
CamocTosiTenbpHas paborta

8. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCHUIINHBI (MOIYJIs1)

VYuebHas aynuTopHs A MPOBEACHUS 3aHATHH JEKIMOHHOTO TUna (r. MUYYypHHCK, YII.
WNurtepuanmonanpHas, 1oM Ne 101, 2/32):

1. UntepaxtuBHas nocka (uHB. Ne 2101040205)

2. Cucremubiii komruiekT: mporeccop Intel Original LGA 1150, Bentrnsitop Deepcool
THETA 21, marepunckas miara ASUS H81M-K<S-1150 iH, namsate DDR3 4 Gd, xectkuii
muck 500 Gb, xkopriyc MAXcase H4403, 6ok nuranus Aerocool 350W (unB. Ne 21013400740)

3. ITIpoexTopViewsonicPJD6243 DLP 3200 lumensXGA 3000:1 HDMI 3D

VYueOHas aynuTopus JJIsl IPOBEACHHS 3aHATHI CEMUHApPCKOTO THIIA, T1a0OpaTOpHBIX 3a-
HSTHI; TPYNIOBBIX ¥ MHAWBUIYAJIBHBIX KOHCYJIbTAlNH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM
arrecranuu (r. MuaypuHck, yiu. MaTepranmonanbshas, 1om Nel01, 2/10)

1. Bakyymnsriit Hacoc JICE-4/1 (uuB.Ne1101044777);
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. Bakyymnsiii Hacoc PB-1,5 (unB. Ne1101044763);

. Becor ananurnueckue BJID-200 (1101044658);

. Becwt BJIK-500 (uuB. Ne1101044652);

. Komnpeccopnas memOpana (nuB. Nel111044707);

. PH-metp (unB. Ne1101044694);

. Cnextpodoromerp HIIT-195 (uaB. Ne1101044704; 1101044706);
. Cron 2-x Tym60BsIi (MHB. Ne1101044719);

9. Tepmocrar JII1-120/3 (uaB. Ne1101044755);

10. ®oToanexrpokonopumerp (nHB. Nel101044665);
11. Xonoaunpuuk Lehel (uuB. Ne1101044785);

12. Lentpudyra madoparopuas (waB. Ne1101044721);
13. Hentpudyra T-23 (uuB. Ne1101044738);

14. lxad cymmnpnsiii JI1-32/3 (naB. Ne1101044758);
15. Dnexrpomkad cymribHbl (MHB. Ne1101044748).

0N hn WD

VYuebHasg ayauTopus JUIsl CaMOCTOSTeNbHOW paboThl (I. MuuypuHCK, yin. MHTepHanuo-
HajbHas, oM Ne 101, 3/2390)

1. Mocka knaccHast (uHB. Ne 2101063508)

2. Kamro3u (uuB. Ne 2101062717)

3. Kamro3u (uaB. Ne 2101062716)

4. Komnsiotep Celeron E3500, mar. muata ASUS, omep.mamsate 2048Mb, moHHTOp
19"AOC (unB.Ne 2101045283, 2101045284, 2101045285)

5. Kommerorep Pentium-4 (naB.Ne 2101042569)

6. MoHo0:10K 1RU308 21.5 HD 13 3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/ kmaBuarypa, wmbeimb (mHB. Ne 21013400521,
21013400520)

7. Komnsrorep Dual Core E 6500 (uaB.Ne 1101047186)

8. Kommerorep Toprago Cope-2 (uaB.Ne 1101045116, 1101045118, 1101045117)

9. Okpan Ha mwtatuBe (MHB.Ne 1101047182)
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Pabouas mporpamma nucturuinHbl (Moayinsi) «Heopranudeckass XUMUsD» COCTAaBJICHA B COOTBET-
ctBun ¢ tpeboBanusmMu OI'OC BO mno nanpasnenuto noarotoBku 19.03.04 TexHomorus mpo-
JTYKIIMHM ¥ OpraHu3aIys 00IMEeCTBEHHOT0 MUTaHus (YPOBEHb OakalaBpHar) yTBEPKISHHOTO TPHU-
ka30M MunuctepcTBa oopazoBanus 1 Hayku Poccuiickoit @eneparuu Ne 1332 ot 12.11.2015

ABTOp: cTapmuii npemnoaasatens Kadeapsl ononoruu U xumun Tapacosa C.B.

Peniensent: 3aBenyrommii kKageapoil TEXHOIOTHH TPOU3BOJICTBA, XPAHCHHSI U TIepepabOTKU MPo-
JIYKIIMU PaCTEHUEBOJICTBA, K.C.-X.H., 1oueHT Janunun C.U.

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl XuMuu, TpoTokoia Ne 12 ot 1 urons 2016 1.
[TporpamMma paccMOTpeHa Ha 3aceJaHuu yuyeOHO-MeToquueckoi koMuccuu I1nogooBomHoro un-
ctutyra uM. .B. Muuypuna, nporokos Ne 1 ot 30 asrycra 2016 r.

[TporpaMMma yTBepk/ieHa pelieHueM Y 4eOHO-METOJUYECKOT0 COBETa YHUBEPCUTETA, IIPOTOKOI
No 1 ot 23 cents6ps 2016 T.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapsl Xumuu, npotokos Ne7 ot 10 mapra 2017 r.
[Tporpamma paccMOTpeHa Ha 3aceiaHnuu yueOHO-MeToanyeckoit komuccuu [1mo100BoIIHOTO HH-
ctutyta uM. U.B. Muuypuna Muuypunckoro ['AY, nporokon Ne 9 ot 18 anpens 2017 r.
[TporpammMa yTBepKaeHa pelieHueM Y 4eOHO-MEeTOANYECKOI0 COBETa YHUBEPCUTETA, TPOTOKOI
Ne 8 ot 20 anpens 2017 r.

[Tporpamma nepepaboTaHa U JoMoONIHEHA B cOOTBETCTBUH ¢ TpeboBanusimu GI'OC BO.
[TporpamMa paccMoTpeHa Ha 3aceJaHMM Kadeapbl OMOIOTUM W XUMHHM, TpoTokos Ne 9 ot 29
mapta 2018 1.

[TporpammMa paccMOTpeHa Ha 3ace/laHiM y4eOHO-MeToAnYecKoi komuccuu 11510/100BOITHOTO HUH-
ctutyta uM. U.B. Muuypuna, npotokosn Ne 9 ot 16 anpens 2018 r.

[Tporpamma yTBepxk/ieHa pelieHreM Y4eOHO-METOAMUYECKOTO COBETa YHHUBEPCUTETA, MPOTOKOI
No 10 ot 26 anpens 2018 r.

[Iporpamma nepepaboTaHa U A0TMIOHEHA B COOTBeTCTBHH ¢ TpeboBaHusimu ®I'OC BO.
[TporpammMa paccMoTpeHa Ha 3aceilaHuu Kadeapsl OMOJIOTHHM U XUMHHU, TpoTokoa Ne 8 ot 19 amn-
pens 2019 .

[TporpammMa paccMOTpeHa Ha 3ace/laHiM y4eOHO-MeTOoAnYecKoi Komuccuu 11510/100BOITHOTO UH-
ctutyra uM. U.B. Muuypuna Muaypunckoro I'AY, nporokon Ne 9 ot 22 anpesns 2019 1.
[Tporpamma ytBepkieHa Pemennem Y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETA, MPOTOKOI
Ne 8 ot 25 anpens 2019 1.

[Tporpamma nepepaboTaHa U JOTOIHEHA B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceJaHuM Kadeapbsl OMOJIOTUH U XUMHUH, TpoTokos Ne 7 ot 27
mapta 2020 r.

[IporpamMa paccMoTpeHa Ha 3acelJaHud YydeOHO-MeTonndeckod komuccuun ColuanbHo-
negaroruyeckoro nHetutyra Muaypusnckoro I'AY, npotokois Ne 8 ot 13 anpens 2020 r.
[Tporpamma yTBepkieHa PemenneM Y4eOHO-METOIUUECKOTO COBETa YHUBEPCUTETA, IPOTOKOJI
Ne 8 ot 23 anpesns 2020 r.

[Iporpamma nepepaboTaHa U JIOTOTHEHA B COOTBeTCTBHH ¢ TpeboBaHusiMu OI'OC BO.
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[IporpamMa paccMoTpeHa Ha 3aceJaHud Kadeapsl OMOJIOTUM U XUMHUH, TpoTokon Ne 8 ot 15
mapta 2021 r.

[IporpamMmma paccMOTpeHa Ha 3aceJaHUU y4eOHO-MeToau4YecKor komuccuu ConmanbHO-
nenarorunyeckoro HHCTUTyTa Muuypunckoro I'AY, nmpotokon Ne 8 ot 12 anpens 2021 r.
[Tporpamma yTBepkieHa Pemennem Y4eOHO-METOJUUECKOTO COBETa YHUBEPCUTETA, IPOTOKOI
No 8 ot 22 anpens 2021 .

[Iporpamma nepepaboTaHa U JOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu ®I'OC BO.
[Tporpamma paccMOTpeHa Ha 3aceanuu Kadeapsl OoIOruu U XuMuu, mpoTokosn Ne 8 ot 04 an-
pemns 2022 r.

[Iporpamma paccmoTpeHa Ha 3acelanui yueOHO-MeToandeckoi komuccuu ConuaabHo-
negarorudeckoro nHetutyra Muaypuackoro I'AY, npotokos Ne 8 ot 11 anpenst 2022 r.
[Tporpamma ytBepxkeHa Pemenrem ¥Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, IIPOTOKOJI
Ne 8 ot 21 anpens 2022 1.

[Tporpamma nepepaboTaHa 1 J0H0JIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu GI'OC BO.
[Iporpamma paccMoTpeHa Ha 3aceiaHnuu Kadeapbl OMOIOrHMH U XUMHUH, ITpoToKo Ne 8 ot 04 amn-
pens 2023 r.

[IporpamMa paccMoTpeHa Ha 3aceJaHud Y4eOHO-MeToandeckoi komuccuu CouuanbHo-
nejarornyeckoro nHctuTyra Muuypunckoro I'AY, nporokon Ne 11 ot 05 urons 2023 r.
[Tporpamma ytBepxeHa Pemennem ¥Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA, TPOTOKOJI
Ne 10 ot 22 urons 2023 r.

[Tporpamma nepepaboTaHa 1 J0n0JIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu OI'OC BO.
[Tporpamma paccMoTpeHa Ha 3aceilaHuu Kadeapbl OM0IOruy U XUMHUHU, TPoTokoJ Ne 9 ot 6 mas
2024 1.

[Iporpamma paccmoTpeHa Ha 3acelaHuu yaeOHO-MeToandeckoit komuccuu CoruaabHo-
neaarorndeckoro nHctutyra Muaypunckoro I'AY, nporokon Ne 9 ot 13 mas 2024 r.
[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETa YHUBEPCUTETA, TPOTOKOJI
Ne 9 ot 23 mas 2024 .

OpI/IFI/IHaJ'I XPpaHUTCA Ha Kaq)enpe OHOJIOTUH U XUMHH.
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