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Pabouyio mporpamMmy COCTaBHUII:
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mpodeccruoHanbHOT0 00pa30BaHUS
IomXHOCTD: TpernoaBaTesb ( BhICIIas KBanupruKauoHHAS
KaTeropusi)

Iara: 31.03.2025 17:52:10

WBrneBa EBrenus AnekcaHapoBHa
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o0pa30BaHus
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MMOOITMCAHO 311 KY3ITY
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MOOIMUCAHO 311 KY3ITY
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CornacoBaHO 3aMecTuTeseM aupekropa no MP UITO

MMOOIIUCAHO 311 KY3I'TY
[Tompa3smeneHue: UHCTUTYT NPOGECCUOHATTBHOTO 00pa30BaHUs
[ OKHOCTh: 3aMECTHUTENh AUPEKTOPA IT0 METONUYIECKON paboTe
Tata: 19.04.2025 17:28:39

bekiieneBa Kcenus UropesHa




1. O0mas XxapaKTepUCTHKA pad0deil IPorpaMMel THCIUIUIHHBI

1.1 MecTo AMCOHUIIIUHEBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ILHOM MPOrPaMMBI

YueOHast QUCIUIINMHA «XUMUSI» SBIISETCS 00513aTeIbHOM YaCThI0 MPeIMETHON
obmactu «EcTeCTBEHHBIE HayKW» OCHOBHOM 00pa3oBaTeNbHOM mporpaMMEl B cooTBeTcTBUU ¢ ®T'OC mo
crenuanbHOCTU «40.02.04 FOpucnpyneHuus».
YuebGHas mucuunnuHa «XuMmus» obecrmeumBaeT GopMupoBaHHE OOIIMX KOMIIETEHI[MH IO BCEM BHUAAM
nesarensHocTH OI'OC o cneruansaOCTH «40.02.04 FOpucnpyneHnus».

1.2 IIenp U njIaHUpPyeMble pPe3yjJbTaThbl OCBOE€HHMsI THCHUIIJIMHBI, COOTHECEHHEIE C
IUTaHHPYeMBIMH pe3y/JIbTaTaMHd OCBOEHHsI 00pa30BaTe/ILHOH MPOrpaMMbI

OcBoeHUe JUCIUIIIMHE HallpaBIeHO Ha GOpMUPOBaHUE:

OK 01 Buibupats cioco0bl peleHns 3afayd IpohecCruoHaIbHON NesTeTbHOCTH IPUMEHUTENIBHO K
Pa3IMYHEIM KOHTEKCTaM

JIMYHOCTHBIE pPe3yiIbTaTH: [0TOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIpENeIeHHUIO;
Hanuune MoTHBaIUY K 00YUEHUIO ¥ INYHOCTHOMY Pa3BUTHIO

MertanpenMeTHbIEe pe3yabTaThl: OCBOEHHEIE 00yYaOIIUMUCS MEXKIIPEAMETHbIE TOHITHS U
YHUBEpCAJIbHEIE YueOHbIE NeHCTBUSA (PETYIATUBHEIE, I03HABATEIbHEIE, KOMMYHUKATUBHEIE)
CITIOCOOHOCTD WX MCIIOIh30BAHUS B TIO3HABATEILHON U COLMANBLHOM MPAKTUKE;

T'0TOBHOCTBb K CAMOCTOSITEJTLHOMY IIJIAHUPOBAHHUIO U OCYLIECTBIIEHUIO YIeOHOU NesTETbHOCTH,
OpraHu3aluy y9eOHOT0 COTPYOHUYECTBA C IIefarornYeCcKUMU PAabOTHUKAMU U CBEPCTHUKAMHU, K
y4YaCTHIO B IOCTPOCHUY NHOUBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPUHU

[IpenMeTHEIE PE3YNIbTATH: CPOPMUPOBAHHOCTL YMEHUH IIJIaHUPOBATh U BHIIOIHATH XUMUYECKUN
9KCIIEPUMEHT B COOTBETCTBUH C IIPAaBUIAMU TEXHWKHU 0€30MaCHOCTH IPH 00PAIEHUH C BEIeCTBAMU U
7abopPaTOPHLEIM 000PYIOBAaHKUEM; IIPECTABIIATL PE3YIbTATE XUMUYECKOT'0 9KCIIEpUMEHTa B hopme
3aNUCU ypPaBHEHUN COOTBETCTBYIOUINX PeaKuil U GOpMyIupOBaTh BEIBOLEI HA OCHOBE 9TUX
pe3y1bTaToB

OK 02 Vcnonb30BaTh COBPEMEHHbBIE CPEMICTBA [TOMCKA, aHAIN3a ¥ UHTEPIPeTAlNK HHGOpMauu u
uH(OpPMAIMOHHEIE TEXHOJIOTUY [/l BHIIOTHEHUS 3aiayd TPOo(ECCHOHAIBHOM AesiTeTbHOCTH
JINYHOCTHEIE PE3YJIBTATH: TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSTEIIFBHOCTH U CaMOOIIPENeNIEHHUIO;
Ha/lW4yie MOTUBAIMYU K 00YYEHUIO ¥ TMYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHEE Pe3YIbTaTh: OCBOEHHEIE 00YYAIOMUMICS MEXKIPEIMETHEIE TIOHSITHS 1
YHUBEpCAJbHEIE Y4eOHbIe OelCTBUS (PETYIATUBHEIE, T03HABATEIbHEIE, KOMMYHUKATUBHEIE);
CTOCOGHOCTDH UX UCIIOIb30BAaHUS B IO3HABATEIBHOM U COLMANTBLHON MPAKTHKE;

TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO ¥ OCYIIECTBIIEHUIO YIeOHOH IesTeTbHOCTH,
OpraHu3anuy yueOHOr0 COTPYOHUYECTBA C IIeJarOTHYeCKUMY PAOOTHUKAMU ¥ CBEPCTHUKAMHU, K
y4YacCTHIO B TIOCTPOEHUU MHAUBUAYATBHOU 06pa30BaTeNIbHOM TPAEKTOPUU

[IpenMeTHEIE pe3yIbTaTH: CHOPMUPOBAHHOCTH YMEHUS aHATM3UPOBATH XUMHUUECKYI0 HH)OPMALIHUIO,
MOJIy4aeMylo U3 PA3HBIX UCTOUHUKOB (CPEICTB MaCcCOBOM MHGOPMAIHK, CeTh UHTEPHET U OPYyTHe);



OK 03 InaHupOBaTh ¥ pPeannu30BEIBAaTh COGCTBEHHOE MPOGECCHOHATBPHOE M INYHOCTHOE PA3BUTHE,
IPeNIPHHUMATENbCKYI0 AesITeTFHOCTD B IPO(GeCCHOHANbHON chepe, UCIONb30BaTh 3HAHUS 110
IIPABOBOY ¥ (PMHAHCOBOM I'PaMOTHOCTH B PA3/TMYHBIX KUIHEHHBIX CUTYaLUIX

JINYHOCTHBIE PE3YIIbTAThl: TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOTIPENeNIeHHUIO;
HaJMure MOTUBALUY K 00yUEeHUIO ¥ THYHOCTHOMY Pa3BUTHIO

MeTanpenMeTHbIE PE3YIbTaThl: 0CBOEHHEIE 00yYaOIIUMUCS MEKIIPEIMETHbIE TOHSITHS U
YHUBepCasbHbIe yueOHbIEe NeHCTBUSA (PeTYNATUBHEE, I03HABATEIbHEE, KOMMYHUKATHBHEIE)
CIIOCOOHOCTH UX MCIIONb30BAHUS B TO3HABATENIbHON U COIMANTbHOMN IIPAKTHKE;

OBJIafleHVe HaBhIKaMHU Y4eOHO-UCCIEN0BaTEIbCKOM, IIPOEKTHON U COIMANbHOMN eI TETbHOCTH

ITpemgMmeTHEIE Pe3ynbTaTH: CHOPMUPOBAHHOCTL YMEHMI BEISIBIISITh XapaKTepPHbIe TPU3HAKU U
B3aMMOCBSI3b N3YUEHHBIX TOHSITHH, MIPUMEHSITh COOTBETCTBYIOILIVE TOHSITHUS IIPY ONMMCAHUY CTPOEHUS U
CBOVCTB HEOPTAaHWYECKHUX ¥ OPTaHMUECKUX BEIEeCTB ¥ WX IIPEeBPALeHIH; BLISBIISITH B3AUMOCBSI3b
XUMUYECKUX 3HAHUM C IOHATUAMHE U IPEfICTaBIeHUSIMHU IPYTUX eCTeCTBeHHOHAYYHbIX [IPEIMETOB;

OK 04 3ddexTnBHO B3aMOIENCTBOBATL ¥ PabOTaTh B KOJUIEKTUBE U KOMAaHMe

JIN4YHOCTHBIE PE3YIbTATHL: HATUYKe MOTUBALNY K 00Y4eHHIO ¥ INYHOCTHOMY Pa3BUTHIO;
IleJleHalpaB/IeHHOe Pa3BUTHe BHYTPEHHEeU T03ULIKUY INYHOCTY Ha OCHOBE JYXOBHO-HPABCTBEHHEIX
IeHHOCTel HaponoB Pocculickoi Oefmepanny, UCTOPUUECKUX U HAIMOHAIBHO-KYIbTYPHEIX TPAIULIUY,
dbopMupoBaHUe CUCTEMEl 3HAUUMEIX IIeHHOCTHO-CMEICTIOBLIX YCTAHOBOK, aHTUKOPPYILIEOHHOTO
MUPOBO33PEHHUS, IPABOCO3HAHNUS, 9KOJIOTMYECKON KYJIBTYPHI, CIIOCOOHOCTH CTaBUTh IIeJIU ¥ CTPOUTH
KU3HEHHEIE [IJTaHE

MertanpenMeTHbIe PE3YIbTATH: TOTOBHOCTb K CAMOCTOSITEJIHOMY IIJIAHUPOBAHUIO U OCYILIECTBIIEHUIO
y4eOHOM [esaTeIbHOCTH, OPTaHU3aluy Y4e6HOr0 COTPYIHUYECTBA C IearOrH9eCKUMYU paboTHUKAMU 1
CBEPCTHUKAMHU, K YYaCTHIO B IIOCTPOEHUN UHAUBUAYATbHOM 00pa30BaTEIbHOM TPAEKTOPHUHY;

OBJIaZIeHVe HaBHIKaMU y4eOHO-UCCIEN0BAaTEIbCKOMN, IIPOEKTHON U COIMANbHON eI TEIFHOCTH

[IpenmeTHEle pe3ynbTaThl: CHOPMUPOBAHHOCTH IPECTABIEHNN: 0 XUMIUYECKOU COCTaBIIAIOIeN
€CTeCTBEHHOHAYYHOU KapTUHLI MUPA, POJIU XUMUY B IO3HAHUYU SIBJIEHUN IIPUPOLEL], B GOPMUPOBAaHIYT
MEIIIIEHNS U KYJIbTYPHL IMYHOCTH, €€ HYHKIHMOHAIBHON T'PAMOTHOCTH, HeO0OX0MUMOH /s PelIeHus
IPAKTUYECKUX 3a7a4 U 9KOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3[OPOBBIO U IPUPOTHOMN
cperne

OK 07 CopeiicTBOBaTh COXpAHEHHUIO OKPYKaIOIIeH Cpefbl, pecypcocbepekeHnIo, MPUMEHSITh 3HaHUS 00
M3MEeHeHWH KITUMaTa, TPUHITUIIE 6epeXINBOr0 MPOKU3BOICTBA, 9PPEeKTUBHO MeHCTBOBATh B
Ype3BbIYaMHBIX CUTYaALUAX

JINYHOCTHBIE PE3Y/IbTATH: HAJTHUKMe MOTUBALMU K 00YUEHHIO U THYHOCTHOMY PAa3BUTHIO;
IleJieHalpaBieHHOe pa3BUTHe BHYTPEHHEN TO3ULKUY IMYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX
IleHHOCTe!u HapopoB Poccuiickoy @egepanuy, HCTOPUYECKUX U HAIMOHANIBHO-KYJIbTYPHBIX TPATULIAH,
(dbopMrpoBaHUE CHCTEMBI 3HAUMMBIX IIEHHOCTHO-CMEBICTIOBBIX YCTAHOBOK, @HTUKOPPYIILHOHHOTO
MHUPOBO33PEHHUS, TPaBOCO3HAHHUS, 9KOJIOTHYECKOH KYNbTYPHI, CIIOCOOHOCTH CTaBUTh IIeJIH ¥ CTPOUTH
KHU3HEHHBIE IIJIaHbI

MeTanpenMeTHbIE PE3YIbTaTh: 0CBOEHHEE 00yYaOIIUMUCS MEXKIIPEIMETHbIE TOHSITHS U
YHUBepCasbHbIe yueOHbIEe NeHCTBUSA (PeTYNITUBHEE, I03HABATEIbHEE, KOMMYHUKATHBHEIE)
CIIOCOOHOCTH WX MCIIOIh30BAHKS B II03HABATEILHOM U COLMANBLHOM MPAKTHKE;

OBJIafieHVe HaBhIKaMHU y4eOHO-UCCIEN0BaTEIbCKOM, IIPOEKTHON U COIMANbHOMN eI TETbHOCTH

Hpe[[MeTHbIe Pe3yIbTaThI: C(bOpMI/IpOBaHHOCTB YMEHPIfI CO6J'[IOJI8.TI:- IIpaBHJIa 3KOJIOTUYECKHU
uenecoo6pa3Horo IIOBEOEHUA B 6I>ITY u pr;[[OBOfI OeATEeJIbHOCTH B LIEJIAX COXPaHEeHHA CBOET0 3M0POBhA
" OKPY)KaIOU.[eﬁ HpHpOHHOﬁ Cpenbl; YYUTHIBATH OIIACHOCTDH BO3IEMCTBUS Ha KUBLEIE OPraHU3MBEL
OIIpeeJyIEeHHBIX BEIIECTB, IOHNMasA CMBICII IIOKa3aTeJlsd Hpeneanoﬁ ﬂOHYCTHMOﬁ KOHIEHTPaIun

B pe3ynbTaTe 0CBOCHHSA THUCHHUIUIMHBI 00YYAIOMIHHUCS B 00IEeM [0 TUCHHUIUIHHE T0/IXKEH
JINYHOCTHbIE PE3YIIbTaThL:

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH ¥ CAMOOIIPeeIeHHIo;

- Hanmuune MOTHBAIMY K 00YYEHHUI0 U THYHOCTHOMY Pa3BUTHUIO

- TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH ¥ CAMOOIIPEIeIeHHIO;

- HaJIM4re MOTUBALIUY K 00YYEHUIO U TUYHOCTHOMY Pa3BUTHIO

- TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATENILHOCTH ¥ CAMOOIIPeIeIeHHIO;

- HaJIMYKe MOTUBAIUY K 00YUEHHIO U THYHOCTHOMY Pa3BUTHIO;

- IleJIeHaNpaBIeHHOE Pa3BUTHE BHYTPEHHEH O3UIUY TMYHOCTH Ha OCHOBE IyXOBHO-HPABCTBEHHHIX



- HeHHOCTel HaponoB Poccuiickoi @efepanny, UCTOPUIECKUX U HAIMOHAIBHO-KYIBTYPHEIX TPATUIIH,
- hopMupOBaHNE CUCTEMEl 3HaUUMEIX [IeHHOCTHO-CMEICJIOBBIX YCT@HOBOK, aHTUKOPPYILKEOHHOTO
- MUPOBO33pPEHMSI, TPABOCO3HAHMUS, S9KOIOTHIECKON KYIbTYPhI, CTOCOOHOCTH CTABUTh 1[ETTH U CTPOUTH

- XKU3HEHHbIE TIJTAaHEI
MeTanpenMeTHEE PE3Y/IbTaThL:

- OcBoeHHEHIE O6y‘{aIOU.[I/IMI/ICH MeXIIpeOMEeTHhIE IIOHATUA U
- YHUBEpPCaJIbHbIE y‘{e6H1>1e OeNCTBUSA (peTy'HHTI/IBHBIe, II03HaBaTeJIbHEIE, KOMMYHI/IKaTI/IBHI:Ie)

- CTIOCOOHOCTH WX MCIIOIh30BAHUS B TIO3HABATEILHON U CONMAILHOM MPAKTHKE;
- [OTOBHOCTH K CaMOCTOSATEIbHOMY IIJIAaHUPOBAHNIO U OCYILECTBJIEHUIO y‘-IG6HOfI OesaATEeJIbHOCTH,

- OpraHu3anuy y4ebHOr0 COTPYAHUYECTBA C IearornyecKuMu Pab0THUKAMU U CBEPCTHUKAMHU, K
- Y4aCTHIO B IOCTPOEHUY UHOMBUOYATIbHOM 00pa30BaTeIbHON TPAeKTOPUH

- OCBOEHHEIE 06y‘{aIOI.HI/IMI/ICH MEeXIIPeOMETHRIE IIOHATUA 1
- YHUBEPCAJIbHbIE y‘{e6Hb1e IeNCTBUS (per'J'ISITI/IBHBIe, IIO3HaBaTEJIbHEIE, KOMMYHI/IKaTI/IBHI:Ie);

- TOTOBHOCTB K CAMOCTOSTEJIbBHOMY IIJIAHUPOBAHUIO U OCYILIECTBIIEHUIO yqe6H0ﬁ nesaTeJIbHOCTH,

- OBJIaJleH1 e HaBbIKaMHt y‘{e6H0-PICCJ'[GI[OBaTeJ'II:CKOfI, HpOGKTHOfI U COIMANIbHOM [AEeSITEIbHOCTH

- TOTOBHOCTH K CAMOCTOSITETIbHOMY INIAHUPOBAHUIO U OCYIECTBIIEHUIO
- yueOHOU HesiTebHOCTH, OpPraHu3anyy y4eOHOT0 COTPYIHIUYECTBA C [IefarornIecKuMy paboTHUKaMU

- CBEPCTHUKAMH, K Y4aCTHIO B IIOCTPOEHUN MHIUBUAYAILHON 00pa30BaTeIbHON TPAEKTOPUY;

- c(OPMHUPOBAHHOCTb YMEHHUH MTAHUPOBATh ¥ BHITOMHSATh XUMUYECKHUH
- 9KCIIEPUMEHT B COOTBETCTBUY C IIPABUIaMHU TEXHUKY 0€30MaCHOCTH IIPU 00palleHuy C BEIleCTBaMU U
- TabopaTOPHEIM 060PYHOBAaHUEM; IPEACTABMISITH PE3YIBTATH XUMUYECKOTO SKCIIEPUMEHTA B hopMe

- 3alIMCY ypaBHEHUN COOTBETCTBYIOUINX peaKuuil ¥ GOPMyIAPOBaTh BEIBOOH HA OCHOBE 3TUX

- ¢bOpPMUPOBaHHOCTh YMEHUS aHAIM3UPOBATh XUMUUECKYI0 HH(GOPMALILIO,
- TIOJIy49aeMyI0 U3 Pa3HEIX UCTOYHUKOB (CPeCTB MaccoBol nHpopmanuy, cetb UHTepHET U IpyTHe);
- ChopMupOBAHHOCTh YMEHUM BHIABIATH XapakTepPHbIe IPU3HAKY U
- B3aMMOCBSI3b U3YUEHHEIX IOHATUH, IPUMEHATH COOTBETCTBYIOIINE TTOHATUS IIPYU ONNUCAHUY CTPOEHUS

- CBOMCTB HEeOpraHNn4YeCKNX U OPraHn4YeCKUX BEIeCTB U UX HpeBan.[eHI/Ifl; BBISIBJIATH B3aUMOCBA3b

- XUMHUYECKHUX 3HAHUH C IIOHATUSIMHU U IIPEeOCTaBJIEHUSIMU OPYTUX €CTECTBEHHOHAYYHBIX IIPDEOMETOB;
- ChopMUpPOBAHHOCTD MPEICTAaBIIEHUM): 0 XUMUYECKON COCTABIISAIONIEH
- €CTeCTBEHHOHAYYHOU KapTUHBL MUPA, POJIY XUMUY B IO3HAHUY SIBJIEHUN IIPUPOLEHL, B GOPMUPOBAaHUYT
- MBIIUIEHUS ¥ KYJIbTYPEL IUYHOCTH, ee GYHKIMOHATIBHOM rPaMOTHOCTY, HeOOXOOUMOM 115 PelleHus

- IPAKTUYECKUX 3a/la4 U 9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3[MOPOBBI0 U IIPUPOMHOM

- copMHUPOBAHHOCTb YMEHUH COGIIONATE TPABHU/IA 9KOJIOTUIECKU
- IIeeco00pa3HOro IOBEeNEeHUs B OBITY ¥ TPYHOBOH MEeATENbHOCTU B IENIIX COXPAHEHUS CBOETO

u
[IpenMeTHEIE PE3YIbTATH:
- PE3yJIbTATOB

u
- cpege

3[[0POBbSI

- ¥ OKpy2Kamlel IPUPONHOM CPefbl; YIUTHBATL OTaCHOCTh BO3[ENCTBYS Ha JKUBLE OPraHU3MEL
- OTIpe[ieNIeHHEIX BellleCTB, IOHUMas CMEICI TOKa3aTelNs Ipefe/lbHON JOMyCTUMON KOHIIeHTpalluu

2. CTpyKTypa H coiepKaHHe THCIUIIINHbBI

2.1 O0beM IUCOMIIMHBI M BUOBI Y4e0OHOH padoThI

®opma 00y4eHUs

KonunyecTBO 94acoB

(010)

30

030

Kypc 1 / Cemectp 1

O0BeM THUCIHHIIITHHBI

18

B TOM YHCIIE:

JAeKuuuU, ypoxu

16

nabopamopHble pabombol

npakmu4eckue 3aHamus

Koncynbranuu




dopMa 00ydeHHUs

KonuuecTBO 9acoB

(010 30(03®

CamocTosTen

pHas paGoTta 2

HpOMe}KYTO‘{HaFI aTTeCTausia

VupuBugyanbHOe IPOEKTUPOBaHNE

®opmMa MPOMEKYTOYHOH aTTeCTAHUH

Kypc 1 / CemecTtp 2

00BbeM JTHCIHILTHHBI 54
B TOM YHCJIE:

AeKUulU, ypoKu 22

nabopamopHbsle pabombol 12

npakmuyeckue 3aHAMUA 12

Koncynbranuu

CamocTosTenbHas paboTa 8

HpOMe}Ky'TO‘-IHaﬂ aTTeCTalnuda

WHupouBuayanbHOE TPOEKTUPOBaHNTE

@®opmMa MPOMEKYTOYHOH aTTeCTAlUH nubbepeHMPOBAaHHHIN 3a4€eT

2.2 TeMaTHYECKHH IIaH U CONEPKaHHUe THUCIHUILUTHHBI

HaumeHoBaHHE
pa3[iesioB H TeM

CopnepxkaHue y4e0HOr0 MaTepuasa ¥ GopMbI OPraHU3aUy JesITeILHOCTH 00y Ya0IHXCsT

00BeM
B Yacax

Obwasn u Heopaa

HU4YecKas xumus

18

I Cemectp

1. llepuoguyeckuil 3akoH u IlepuogudecKasi CHCTeMa XHMHYeCKHX 31emeHToB [I. U. MengeneeBa. OTKpHTHE
IIepUOAAYECKOT0 3aKOHa. OTKpI:ITPIe ]1 n. MeH]IeHeeBbIM HBDHOHH‘-ISCKOI'O 3aKOHa. HepI/IOHI/I‘{BCKI/IfI 3aKOH U CTPOEHHE aToMa.
H3otonel. COBpeMeHHOE IOHATHE XUMUYECKOTO 3JeMeHTa. 3aKOHOMepHOCTh . Mo3nu. CoBpeMeHHass (GOpPMYIHPOBKA
IIePUOOMNYECKOro 3aKoHa. HepHOHH'—IeCKaH CHCTeMa U CTPpOeHHe aToMa. QU3NYECKUH CMBICTT IIOPAOKOBOr0 HOMEpa 3JIEMEHTOB,
HOMEPOB TPYIIH U NMepuoaa. 3HayeHUne NIepuoguveCcKoro 3akoHa u HepHO)II/I'-IeCKOﬁ CHUCTEeMBbl XUMHYECKHUX 3JIEMEHTOB H n.
MeHueneeBa AJIT PA3BUTHS HAYKU U IOHUMAHUS XUMUYECKOH KapTHUHEI MHpa.

2.CtpoeHne BemecTBa. [[0HATHE 0 XUMUUECKOH CBsI3H. THUIIBI XMMHYECKUX CBSI3€l: KOBaJeHTHAsd, HOHHAS, MeTalIndecKas U
BomoponHasi. OCHOBHEIE TapaMeTpHl THUIA CBSI3U: [JIMHA, IPOYHOCTD, YTOJI CBSI3HM MJIM BaJIEHTHHIH yron. IToNsgpHOCTh CBSI3U U
MOJISIPHOCTh MOJIEKyNE. Croco IepeKphiBaHUS 3MEKTPOHHEIX OpOUTanell U KnacCudUKaNus KOBAJTeHTHHIX CBS3€H IO 3TOMY
MIPU3HAKY: O- U [I-CBA3HU. FOHHEIE KPUCTANIMYECKHUE PENIeTKH U CBOMCTBA BEIIECTB C TAKMMHU KpHCTaljlaMi. MeTanmuyecKkas
XUMHUYECKAst CBI3b.

3. Ctpoenune aToma. [InanetapHas Mozens atoMa J. Pesepdoprna. Ctpoerue atoma o H. Bopy. CoBpeMeHHEIE [TPECTaBIeHUS
0 CTPOEHUU aToMa. JJIeKTPOHHast 000JI049Ka aTOMOB. PacnpeneeHne 37IeKTPOHOB 110 9HEPTreTUIECKUM YPOBHSIM, IIOLYPOBHAM U
opOUTAIIM. DNIEKTPOHHEIE KOH(PUTYPAUY aTOMOB XHUMHYECKUX 3JIEMEHTOB.

4.Knaccsl HeOpraHHYeCKHX coemuHeHHH. Kraccudukanus HeOpraHW4eCKHX BeIecTB. [IPOCTEIE U CIIOKHEIE BELIECTBA.
OKcuppl, UX Kiaccuduranus. [MAPOKCUABl (OCHOBAHUS, KMCIIOPOACOMepKalie KUCTIOTH, aMpOTepHbIe THAPOKCHUALI). KHCIOTEH,
ux Knaccudukanus. OCHOBaHHUS, UX Knaccudukanus. Conu cpefHHe, KHCIIEE, OCHOBHEIE U KOMIIeKcHbEe. Knaccudukanus
XHMHUYECKUX PEaKIUi B OPraHNYEeCKOH ¥ HEOPIaHUYECKOH XUMUH.

5.PacTBopsl. [IoHSATHE O pacTBOpaX. B3aMMopeiCTBUE PACTBOPUTENS M PACTBOPEHHOTO BelnecTBa. CocoGH BHIPAXKEHUS
KOHIIEHTpPALMU PacTBOPOB: MaccoBas J0JI PaCTBOPEHHOTO BellleCTBa (IPOIEHTHas), MOJIIpHasi. Teopus 371eKTPOJIUTUYECKON
AUCCOLMalAu. MexaHu3M AUuCCOLIMallUH BeIleCTB C Pa3JIMYHBIMUA TUNAMU XUMUYECKUX cBsizert. CTeneHb SHBKTpOHI/ITI/I‘leCKOﬁ
JUccolualuy u d)aKTOpI:I ee 3aBUCUMOCTU. CUJIbHBIE U CpefHue 3JIeKTPOJIUTHL.

6. OKHCIIHTE/ILHO-BOCCTAHOBHTE/IbHbIE peaknuu OKHCIUTETbHO-BOCCTAHOBUTEbHbIE Peakiuu. CTeneHb OKUCIIEHHS.
BoccranoBuTenu u okuciuutenu. OKHCIIeHHE W BOCCTAHOBIEHHE. BaxHeilne OKUCIUTENM M BOCCTAHOBUTENTH. MeTOmb
COCTaBJIEHUS] YPaBHEHUIl OKUCIIUTENIbHO-BOCCTAHOBUTEIbHEIX Peaknui. MeToq a1neKTpoHHOro OanaHca. BnusHue cpemsl Ha
IPOTeKaHWe OKHCITUTEIbHO-BOCCTAHOBUTEbHBIX IIPOLIECCOB.

7.XHMHYeCKHe HCTOYHHKH TOKA. JJIEKTPOJHEIE IOTEHIHUANE. JIEKTPOJIM3 PaclIaBOB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
TTpotecch, MPOKCXOASIINE Ha KaTOfle ¥ aHOE. YPAaBHEHHUS 3JIEKTPOXUMUYECKUX MIPOLIECCOB. DIEKTPONIU3 BOLHBIX PACTBOPOB C
HHEPTHHIMU 3JIeKTpofaMu. Koppo3us MeTasnos. [IoHATHE KOPPO3uH. XUMUYECKass KOPPO3Us. DNEKTPOXUMUIECKAsT KOPPO3HUSI.
Crioco0b!I 3aIUTHl METAJIIOB OT KOPPO3HH.

8. XuMHs 371€eMeHTOB. S-OJIeMeHTH. DP-OJeMeHTHL. ['ajorens B npupope. buonorndeckas posnb ragoreHoB. Conu yroabHOU U
KPEMHHEBEIX KUCIIOT, X 3Ha4YeHNe U IpuMeHeHHe. [Ipuponoobpa3syomas posib yriepoaa AJis XKUBOK U KPEMHHS [JIS HeXKUBOH
npupopsl. d-OneMeHTH. VX Gu3nyeckue u XMMHYECKHe CBOMCTBA. HaxoxXeHue 9THX METaIOB B IPUPOAE, UX HOIyYeHHE U
3HayeHue. CoequHeHNs d-37IEMEHTOB C PA3/TMYHEIME CTEIIEHSIMU OKUCIIEHUS.

CamocmosimeibHasn paboma o6yyaruuxcs
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1.TeopHsi CTPO€HHSI OPraHHYECKHX COeTHHEeHHH. Teopus CTPOeHHUst OpraHudecKuX coefnHernit A. M. ByTneposa. CTpoeHue
aToMa yriepopa. SNeKTpOHHOe 0651aKo U opGHTans, s- 1 p-opbuTtanu. KoaneHTHas XMMUYECKas CBsA3b U ee KnaccuduKanus mo
criocofy nmepekprBanus opburanei (0- u n-csa3u). Knaccudukauus opraHuyeckux coenuHenuil. Knaccuduxanus opraHudecKux
BeIleCTB B 3aBUCUMOCTH OT CTPOEHHUS yTIIePONHOM Lem .

2.IlpegenbHbIE YrIeBOXOPOABI. ['OMOIOrHYeCcKui psif ankaHoB. [loHsTHe 06 yrieBomopopax. HoMeHKIATypa aakaHOB U
QNIKUNIBHBIX 3aMecTuTeneil. Pusnyeckne CBOWCTBA alKaHOB. AJKQHH B IpUpone. XUMUUIEeCKHe CBOHCTBa ankaHOB. O0macTu
IIPUMEHEHHUs aJKaHOB. HpOMHH.UIEHHI:Ie CI10CoGBL IIONTy4YeHUs aJIKaHOB: IIOJIy4YeHHe U3 NPUPONHBEIX UCTOYHHUKOB, KDEKHHT
rmapaQuHOB, IOJTyYeHIe CUHTETUYECKOr0 OeH3UHA, ra3uUKaus yIiisi, THAPUPOBAHNE aJIKaHOB.

3.9THIeHOBBIE H AHEHOBBIE yIJIeBOJ0POasbI . Tomonoru4eckui PALO alIKEHOB. SHEKTDOHHOE U IIPOCTPaHCTBEHHOE CTPOEHUE
MOJIEKYJIBl 3THJIEHA U AJIKeHOB. XUMHYecKre CBONCTBA AJIKEHOB. 3HeKTpOd)I/IHI:HbH;I XapakTep peaKL[I/II;I, CKJIOHHOCTH K peaKIusaAM
IIPUCOENUHEHUA, OKUCIIEHUS, IIOJIUMEPU3alluu. HpI/lMeHeHHe 9THUJIEHA W IIPOIHJIeHa. HpOMLIH.UIEHHbIe CII0COOEI TIOJIy9€eHUuA
aJIKeHoB. Peakiuu HAETUuApPUPOBAHUA U KPDEKHWHIa aJIKEHOB. HaﬁopaTopHHe CI0CcoGH! TIOJTy4YEHHsI aJIKeHOB. Ankapuensl. [TonsaTue u
KHaCCl/Id)I/lKaL[I/Iﬂ AVEHOBHIX YIJTI€BOJAOPONOB 110 B3AUMHOMY PACIIONIOKEHUI0 KPATHBIX CBsI3€H B MOJIEKyJIe.

4. AneTu/IeHOBBIE YIJIeBOJOPOABI. ApoMaTHUeCKHE YIIIeBOLOPOAH [IpHMeHeHNe alleTHIEHOBHX YITIEBOLOPOJOB.
TonmuBuHUIaneTat. Ilony4yenne ankuHoB. [lonydyeHue aneTuaeHa NUPOIX30M MeTaHa U KapOUIHEIM MeTofoM. ['oMonorn4eckuit
psAn ankuHOB. BeH30/ Kak ImpefcTaBUTeNb apeHoB. Pa3BuTHe IpeACcTaBlIeHU 0 CTPOeHUH OeH3oma. XMMHUYeCKHe CBOMCTBA
apeHoB.

5.[IpupogHbIe HCTOYHUKH YrIeBoAoponoB. HebTs. PekTudukanus HedTH, OCHOBHbHIE GPAKIUKU €€ Pa3felleHus, UX
HCIIONb30BaHKe. BropuyHas nepepabotka HepTenponykToB. Kpekunr HedrenponykTos. Pudopmunr Hedrenponykros. KauecTo
aBTOMOOUIBHOTO TomIuBa. OKTaHOBOE YKCIIO. [IpUPONHEIH U NOMyTHHIH HebTsHOU rassl. CpaBHEHNE COCTaBa MIPUPOSHOTO U
TIIOIIYTHOT'O ra30B, UX NMPAaKTU4YeCKOe UCIIOJIb30BaHUE. KamenHsbit yrons. OCHOBHBIE HaIllpaBJIeHUs KUCIIOJIb30BaHUSA KaMEHHOr0
yris. KokcoBaHrne KaMeHHOTO YIisi, BaKHeHIre MPOAyKThl 3TOr0 Mpoliecca: KOKC, KAMEHHOYTOJIbHAas CMOJIa, HafICMOJIbHAS BOZiA.

G.FHIIPOKCHHBHHQ COoOeTHHEeHHUs CTpOeHI/Ie u KHaCCI/I(l)I/IKaHI/Iﬂ CIIUPTOB. KJIBCCPICbPIKﬁLIPUI CIIAPTOB IIO THITY YIJTI€BOOOPOAHOIO
papukaia, YUCIy TUAPOKCUIIBHBIX I'PYIIII U TAIIY aTOMa yriIepoAa, CBA3aHHOIO C FH}IPOKCI/IHLHOI;I prHHOf/'L Cnoco6st TIOIy4YeHus
CIIUPTOB. MHOroaToMHEE CIIUPTHL. I/IBOMepHﬂ ¥ HOMEHKJIaTypa HpeI[CTaBHTeHeI:I ABYX- U TPEXaTOMHBIX CIIAPTOB. deHOI.
SHeKTpOHHOE U IPOCTPaHCTBEHHOE CTPOEHHE (‘beHOH& B3aumHoe BnusHUE apoOMaTH4YeCKOro KOJiblla 1 FHHpOKCI/IHBHOﬁ TPYIITHL.

7.AnpJeruabl H KeTOHBI. [0OMOJIOTHYecKHe PSME alb[eTrMA0B U KeTOHOB. IToHSATHEe 0 KapOOHUIIBHEIX COENUHEHMIX.
ONeKTPOHHOE CTPOeHHEe KapOOHUIBHOM Ipynmkl. XUMUYEeCKHe CBOMCTBA ajlbJeTH[0B U KeTOHOB. PeakiuoHHas CIOCOOHOCTh
KapOOHUTIBHEIX COefluHeHuH. [IpuMeHeHNe U MoNyYeHue KapOOHUIBHEIX COe[MHeHuH. [IpuMeHeHre anbaeruioB U KETOHOB B
OBITY ¥ MPOMBINIJIEHHOCTH. ANIBAETHB U KeTOHH B mpupofe (3¢upHeie Macna, GepoMonsl). ITonyuyeHre KapOOHUIBHEIX
COeIMHEeHU} OKHUCIIeHUeM CIIUPTOB, TUApaTaliell alkiHOB, OKUCIIEHNEM yTIeBofopooB. OTAeIbHbIE IPEeICTAaBUTENH allbIeTHI0B
U KETOHOB.

8.Kap6oHOBBIE KHCIOTHI ¥ MX NPOHU3BONHbIE. ['OMOIOTHYECKUN DSl IPELeIbHEIX OLHOOCHOBHEIX KapOGOHOBEIX KHUCJIOT.
Iousitie 0 KapOGOHOBHIX KHCJIOTAX X HX Knaccudukanus. XuMHUeCKHe CBOMCTBA KapOOHOBHIX KHCIOT. Peakuuu,
UJUTIOCTPUPYIOIIYe KUCJIOTHBIE CBOMCTBA U UX CPaBHEHUE CO CBOMCTBAMH HEOPTaHWYECKUX KHUCIJIOT. Peakiuu sTepudUKaIyu.
Crioco6sl Tony4eHust KapOOHOBEIX KUCTIOT. OTHENIbHEE TPEICTABUTENH U UX 3HadeHHe. OOmye crocobbl MONy4eHNs: OKACIIeHHe
aJIKaHOB, alIKeHOB, TEPBUYHEIX CIIUPTOB, alberuoB. CoxKHbEe 3(UDHL.

9.YrieBoabl, aMHHBI, aMHHOKHC/IOTHI, Oenku. [ToHsTHe 06 yrnesogax. Kimaccudukamnus yrieBogoB. MOHO-, Au- U
[OJIMCAaXapUAbl, NMPEACTAaBUTENHN KaXkAOH TPYNNEl yriaeBOmZoB. Moxocaxapupsl. CTpoeHHe M ONTHYeCKas H30MEPUS
MOHOCaxXapumoB. ['7I0K03a, CTPOEHHE ee MOJIEKYJTIE U Gpu3ndecKue cBoiicTBa. TayTromepusi. [1eHTO3bl. Pr6o3a u fe3okcupubo3a
KaK [IPe[iCTAaBUTEINH anbAoneHTo3. CTpoeHne Monekyn. CTpoeHHe aucaxapunoB. CTPOEHHE U XUMHYECKHe CBONCTBA CaxapO3kl.
JlakTO3a ¥ MaJIbT03a KaK M30MepH caxapo3bl. O0Iee CTPOEHUE TI0THCAXapHUi0B.

10. BHONOrHYeCKH aKTHBHBIe COeJHHeHMs. XuMus B Xu3HU obmectBa. PepmeHTH. [ToHATHE O pepMeHTaX Kak o
6HOIOrHYeCKUX KaTanu3aTopax 06enkoBoi mpupopsl. OCOOEHHOCTH CTPOEHMS U CBOMCTB B CPaBHEHMU C HEOPraHMYEeCKHUMH
Karanu3aTopamu. Burtamunsl. ITonsitue o BuTaMuHax. Mx knaccudukanus u o6o3nauenue. Hopma noTpe6ieHus BUTaMUHOB.
BopmopacTBopuMEle (Ha mpuMepe BuTaMuHOB C, rpynnsl B u P) u XupopacTsopuMbe (Ha npuMepe BUTaMuHOB A, D u E).
ABUTaMUHO3BI, TUIIEPBUTAMUHO3El ¥ THIIOBUTAMUHO3M], UX IpodunakTuka. [opMoHEL. [IOHSATHE 0 TOPMOHAX KaK 6MOIOrHYECKU
aKTHBHBIX BellleCTBaX, BEINONHAIOIIMX SHIOKPUHHYIO PETYIIANUIO XKU3HeesTeIbHOCTH OPraHi3MOB.

11. X¥uMHs B IPOMBINUIEHHOCTH. XVMUS 1 IPOU3BOACTBO. XUMHUYECKas IPOMHIIIIEHHOCTb ¥ XUMUYECKHe TEXHONIOTHH. XUMHS
B CeJIbCKOM X03s#icTBe. XMMH3allUsl CebCKOT0 X035 CTBa U ee HalpaBlleHHus. XUMUs U 9KO0JIOTHs. XMMHYECKoe 3arpsisHeHne
oKpyzxKaroltei cpenbl. OxpaHa rugpochepsl OT XUMUYECKOT0 3arps3HeHns. XUMUS U IOBCeOHEBHAs KU3Hb YesloBeKa. [JoMalHssa
anTeka. Moomue u yucTsmue cpencrda. Cpencrsa 6opsOL! ¢ OHITOBEIME HACEKOMEIMH.

B mom 4uce, npaKkmuyeckux 3aHamuii u 1a6opamopHeix paéom
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JIabopaTopHas pa6ota Nel l3ydyeHune 0CHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB M HOMEHKJIATYPH

JlabopaTopHast pa6ota Ne2 CBoiicTBa paCTBOPOB 3JIEKTPOIUTOB

JlaGoparopnasi paGora Ne3 VccrienoBaHue IpoLecca JIeKTPOI3a BOAHEIX PACTBOPOB 3JIEKTPOIUTOB

JlabopatopHasi pa6ora Ne4d O6HapyKeHHe HeIpefeIbHbIX COEfUHEHNH B KePOCHHE, CKUNUAape

JlabopaTopHast pa6ota N5 AHanu3 BOCCTAHOBUTENIBHEIX CBOMCTB aJIbIETUI0B

JlaGoparopHasi pa6ota N6 /3yueHne XMMUIECKUX CBOMCTB YKCYCHOM KHCIIOTH

HpaKTH‘lECKOe 3aHsaTue Nel Pemenue 3afla4 Ha pa3JInYHble BUABI KOHILEHTPALUU PaCTBOPOB

IIpakTHYeckoe 3aHsATHEe No2 PelleHNe ypaBHEHUI OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKLui

IIpakTHYeckoe 3aHsATHEe N3 PellleHue ypaBHEHUH Ha 31€KTPOJIN3 BOLHBIX PAaCTBOPOB

IIpakTHYeckoe 3aHsaTHE Nod OnpenerneHne XUMAYECKON GOPMYIIBI BEIECTBA 110 IPOAYKTAM ero CrOPaHus

l'[pal('rn‘lecxoe 3aHATHE N5 I/I3yquHe XAMHAYECKUX CBOI:ICTB, H30MepHUH ¥ HOMEHKIIaTyPhI 3TUJIEHOBRIX YIJI€BOJTOPOAOB

IIpakTHyeckoe 3aHsaTHe Ne6 OmperieneHue XUMUYIECKOH (POPMYIIE BelleCTBA B COCTaBe BUTAaMHUHOB A,C, [T

CaMocTosiTe/IbHast padoTa 00y4alonuxcst
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3 MaTepHaIbHO-TEXHHYECKOe H YIeOHO-MeToouYecKoe odecnedyeHrne TUCIUIITHHBI (MOTYJIsT)

3.1 CnenuanbHbIe NOMENIEHHSI 1/Is1 pea/Iu3allii IPOrpaMMBbI

s peanu3alyuy IPOTPAMMEI YYeOHOUW OUCIUIIUHEL TOMKHE OBITh IPEOYCMOTPEHE CIIENyIolIre

CIenyanbHble TIOMEIIeHHUS:

KabGunet xumuu ¢ nabopaTopueit u# 1ab0paHTCKOM KOMHATOH, YIOBIETBOPSIOIINE TPeOOBAHUIM

CaHUTAPHO-3MHUIEMUOIOrnYeCKHX TpaBuil ¥ HopMaTuBOoB (CanlluH 2.4.2 Ne 178-02) 1 ocHalleHHEIE

THUIIOBEIM 000PyMOBAaHUEM, IIO3BOJISIOIUM JOCTHKEHNE 00y4JaOIMUMUCS yCcTaHOBIeHHEXx ®I'OC COO
TPeGOBaHUY K IPEAMETHLIM, METAIIPEIMETHEIM U TMYHOCTHLIM Pe3y/IbTaTaM 0CBOEHUS IPOTrPaMME y4ebHOH

OUCIMIIUHEL. B TOM d4ucle, B cOCTaB y4eOHO-METOOUYECKOTO M MaTepHallbHO-TEeXHUYECKOTO
obecreueHust KaOMHETa BXOMIT:

— JIOCKa;

— TI0CafOYHbIe MeCTa M0 KOJIMYeCTBY 00yJaroIIuXCs;

— paboyee MeCTO IPeIoIaBaTeIs;

— MHOTOQYVHKI[OHAIBHbINA KOMIIJIEKC TPEIOOaBaTEIs;

— HArJIsigHBIE I0COOHS;

— nH(pOPMAINOHHO-KOMMYHIKATUBHEIE CPELICTRA.

3.2 UadpopManuoHHOE 00eCcIeYeHHE pPeaITu3alUui MPOrPaMMbI
3.2.1 OcHOBHas nUTEpaTypa

1. Tabpuensu, O. C. Xumus. 10-it xnacc. ba3oBu#i ypoBens : YueObuuk / O. C. 'abpuensn, U. T.
Cnapxos C. A. Octpoymos. - Mocksa : HUL] UHOPA-M, 2025. - 129 c. - ISBN 978-5-09-124953-8. - URL:
https://znanium.ru/catalog/document?id=462220 (mata o6pamenus: 21.02.2025). - TEKCT : 3MeKTPOHHHIH.

2. T'abpuensin, O. C. Xumus. 11-i knacc. ba3oBw# ypoBeHs : Yuebuuk / O. C. 'abpuensn, U. T.
Cnapxos C. A. OctpoyMoB. - Mocksa : HUIT UHOPA-M, 2024. - 128 c. - ISBN 9788R 585098/ 1121778h'3. -
URL: https://znanium.ru/catalog/document?id=447143 (mata oOpamenus: 21.02.2025). - TekcT :
3JIEKTPOHHBIH.

3.2.2 lonojHUTE/IbHAsA IUTEpPaTypa

1. OnesinukoB, H. H. XuMusi. aarOpUTMHB PELIEHUS 3afay U TECTH: y4ebHOe mocobue mist CIIO /
OneninukoB H. H., Mypassesa I'. I1.. - 3-e usg., ucup. u gomn. - Mocksa : FOpairt, 2025. - 249 c. - ISBN 978-5-
9916-9665-4. - URL: https://urait.ru/book/himiya-algoritmy-resheniya-zadach-i-testy-562542 (maTta
obpammenus: 21.02.2025). - TeKCT : 37EeKTPOHHBIH.

2. Pocun, Y. B. Xumus.: yue6uuk u npaktukyMm nnsg CIIO / Pocun U. B., Tomuna JI. ., Conosres C. H..
- Mocksa : FOpaiit, 2025. - 328 c. - ISBN 978-5-534-02484-5. - URL: https://urait.ru/book/himiya-580187
(nata obpamenus: 21.02.2025). - TEKCT : 97TeKTPOHHBIMN.

3. Xumusi. 3afavHuK.: yue6Hoe nocobue st CIIO / ITox obim. pex. ®apmeesa I'.H.. - Mocksa : FOpatiT,
2025. - 238 c. - ISBN 978-5-9916-7786-8. - URL: https://urait.ru/book/himiya-zadachnik-561902 (maTta
obparmmenusi: 21.02.2025). - TeKCT : 37IeKTPOHHEIH.

4. 3aines, O. C. Xumus. 1a60paTOPHEIM IPAKTUKYM U COOPHUK 3afad.: yuebHoe mocobue mns CITIO /
3anueB O C.. - MOCKBa : IOpaHT 2025 - 202 c. - ISBN 978-5-9916-8746-1. - URL:

- (mara obpamenus: 21.02.2025).

—TeKCT 9JIeKTPOHHEIH.

5. T'abpuensy, O. C. Xumus s mpodeccuit U CrieliianbHOCTEN TEXHUYECKOTO IPOGUIs : y4eOHUK O
CTymeHTOB 00pa3oBaTenbHEX yupexpenuit CIIO Ha 6a3e 0CHOBHOIro 001Iero 06pa3oBaHUs C MONyYEHUEM
cpenHero obmero o6pa3oBanus / O. C. I'abpuensay, U. I'. OctpoymoB. - 10-e u3g. - Mocksa : Akagemusi, 2022.
- 272 c. - (IIpodeccuonanbHoe ob6pa3oBanue : O6meoOpa3oBaTeNnbHEE NUCHUIIHHE). - TEeKCT :
HEIOCPELCTBEHHBIM.
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https://urait.ru/book/himiya-zadachnik-561902
https://urait.ru/book/himiya-laboratornyy-praktikum-i-sbornik-zadach-562277

6. ArpoxuMud : MeToguueckue ykalanusa / coctaBuTtenu M. B. MBanosa, [1.A. CongaToB. — 1oc.
KapaBaeBo : KI'CXA, 2020. — 42 ¢. — TeKCT : 3/1eKTPOHHEIH // JIaHb : 3IeKTPOHHO-0UOIMOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/171607 (maTa obpamienusi: 21.02.2025). — Pexum mocTyma: AJisi aBTOPHU3.
TI0JIb30BaTeNeH.

7. Arpoxumus : yuebHO-MeToguueckoe mocobue / M. A. Bobpenko, H. B. T'oman, M. A. Cknsposa [u
op.]. — Omck : Omckuii T'AY, 2022. — 159 ¢. — ISBN 978-5-907507-45-6. — TeKCT : 97IeKTPOHHEI#H // JIaHb :
97IeKTPOHHO-OuONnuoTeyHas cucteMa. — URL: https://e.lanbook.com/book/221759 (maTa oOpalneHus:
21.02.2025). — Pexum gocTyma: Ojisi aBTOPHU3. II0JIb30BaTeliel.

8. Mawmees, B. B. Arpoxumus : yueOHO-MeTOgu4YecKoe nmocobue / B. B. MameeB. — BpsiHCK : BpsHCKU#
TAY, 2022. — 70 ¢. — TekcT : 37eKTPOHHHY // JlaHb : 91eKTPOHHO-OubnuoTeynas cucrema. — URL:
https://e.lanbook.com/book/304847 (mata obpamenus: 21.02.2025). — PexuM [OCTyma: ANIST aBTOPH3.
TI0JIb30BaTeNeH.

3.2.3 MeTonudeckasi TuTEepaTypa

1. MeToguyeckue peKOMEHAMK 0 OpraHU3anuu yuebHOU mesTenpHOCTH oOyvarommxcs KysI'TY /
®T'BOY BO «Kysbac. roc. TexH. yH-T uM. T. ©. ['opbaueBa», Kad. npuknan. napopm. TexHomorui ; coct. JI. 1.
MuxaneBa. - Kemeposo : Ky3I'TV, 2017. - 32 c. - URL: http://library.kuzstu.ru/meto.php?n=553 (gata
obparmmenust: 21.02.2025). - TeKCT : 37IEKTPOHHEBIH.

3.2.4 UHTEpHET pecypcChl

1. Egunas komnekuus [{udpoBex 06pa30BaTeIbHEX PECYPCOB [DIEKTPOHHEIN
pecypcl. - Pexxum poctyma: http://school-collection.edu.ru/, cBoGopmHEIH. - 3ary. ¢ 3KpaHa.
2. EnuHOoe 0KHO JocTyna K HHQOPMalMOHHEIM pecypcaM [DIeKTPOHHEIHN pecypc].
- Pexum poctyna: http://window.edu.ru/, cBo6onHEIH. - 3ary. ¢ 3KpaHa.
3. OemepanbHbIN IIEHTP UHPOPMAIXOHHO-06Pa30BaTEIFHEIX PECYPCOB
[nexTponHsIil pecypc]. - Pexum gocryna: http://fcior.edu.ru/, cBobopHEIA. - 3ary. ¢ 3KpaHa.
4. XuMUKY ¥ XUMUS [DNIeKTPOHHBIHM pecypc] : KypHall XMMUKOB-3HTY3UaCTOB. - PeXXUM [OCTyIa:
http://chemistry-chemists.com/, cBo6opHEIi. - 3ar. ¢ 9KpaHa.
5. Xumus [OmeKTpoHHLIN pecypc] : yueOHO-MeTOOUUECKUH KyPHAIT AJIS YUUTENIeH XUMUA U
ecTecTBO3HaHuUs / 3marensckuii oM «IlepBoe CeHTSOPs». - PeKUM HOCTyIa:
http://him.1september.ru/,
CBOOOTHEIN. - 3aT71. C 9KpaHa.
6. XuMus B mKoJe [DNeKTPOHHEIH pecypc] : HayYHO-TeOPETUYECKUN U MEeTONUYECKUM XKypHa. -
Pexuwm
moctyma: http://www.hvsh.ru/, cBo6opHbIi. - 3ari. ¢ 3KpaHa.
7. XuMuS ¥ XKU3HDb [ONIEKTPOHHBIM pecypc] : Hay4yHO-TIOMyISPHEIM KypHas. - PexXuM gocTyna:
http://www.hij.ru/, cBoGonmHbIH. - 3ary. ¢ 3KpaHa.

4. Opra"Hu3anusi CaMOCTOsITeTbHOH PadoThl 00y4aIOIIHUXCSA

CamocrosiTenbHas pabora 06y4almuxcs OCYLUIECTBIIETCS B 06beMe, YCTAaHOBIEHHOM B pasfmese 2
HAaCTOAIel NPOrpaMMbl JUCHUILIUHEL (MOLYJIS).

Ons camocTosATeNbHOW pPabOTH 00y4alIUXCd HPEedyCMOTPEHEl CIeluajbHEE IOMEIIeHUd,
OCHAlleHHbIE KOMIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBI0O NOOKJIIOYEHUS K HUHGOPMAIUOHHO-
TeIeKOMMYHUKAIIMOHHON ceTu "MHTepHET" ¢ obecleyeHNUEeM OOCTyIa B 3MEKTPOHHYI0 MHGOPMAIMOHHO-
obpa3oBaTenbHy0 cpeny KyaI'TY.

5. ®OH[ ONEHOYHBIX CPENCTB [IJis NPOBEIEeHHsS TEKYIIero KOHTPO/s, MPOMeXKYTOYHOH
aTTeCTAlM{ 00YYIAIOIINXCSI 10 TUCIUIUIHHE

5.1 ITacmopT (poHIA OLIEHOUYHBIX CPEACTB


https://e.lanbook.com/book/171607
https://e.lanbook.com/book/221759
https://e.lanbook.com/book/304847
http://library.kuzstu.ru/meto.php?n=553
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HeoOXOOHuMEBIX
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bopMupoBaHUSA
COOTBETCTByWINEH

KOMIIETEHI U




Pazpgen
OO1ast XuMust

1.

Tema 1.
Heopraruueckas
xumusa Tema 2.
OpraHudyeckas
XUMUSA

OK 01, OK02,
OK 03, OK 04,
OK 07

JINYHOCTHBIE PE3YNIbTATHL:

-F'oTOBHOCTP K C€aMOpPa3BUTHIO,
CaMOCTOSITENbHOCTH u
camoomnpeneneHuio;-Hanuune MoTHBALMY
K 00y4YEeHHIO ¥ TMYHOCTHOMY Pa3BUTHIO.
MeTanpenMeTHEIEe PE3YIbTATHL:
-OcBOeHHEHE 00yYanImUMUCSH
MeXIpDEeAMeTHEE TNOHATUSA U
yHUBepCcalbHble y4yeOHbEe HENUCTBUS
(perynsaTuBHEHE, II03HaBaTEeNbHEE,
KOMMYHUKATHUBHEIE)

-ClIoCOOHOCTh HX MHCIONb30BaHUS B
TI03HaBaTEJIbHOU U COLMANbHOU IPAKTHUKE;
-TOTOBHOCTh K CaMOCTOSATENILHOMY]
NJIaHUPOBAHUIO U OCYI[ECTBIEHUIO
yueOHON MHeATeNbHOCTH, OpraHU3aluyu
yuyeOHOT0 COTPYZHHUYEeCTBA C
nmefaroruyeckuMu pabOTHUKAMHU U
CBEPCTHUKAMH, K YIaCTHUIO B IOCTPOEHUU
WHAUBUAYyalbHOM  06pa3oBaTeNbHOH
TPAeKTOPUU

[TpenMeTHEIE PE3YIBTATHL:
chopMUPOBAaHHOCTh YMEHUI MIaHUPOBATh
¥ BBIIOJIHATH XUMUYECKUN SKCIIEPUMEHT B
COOTBETCTBUHM C IIPaBUIaMU TeXHUKU
6e3onacHocTH npu obpalleHUU C
BellecTBaMu ¥ J1a6OPaTOPHEM
0600pynOBaHUEM; NIpPEefCTABASATH
Pe3yNbTaTH XUMHUYEeCKOr0 3KCIepUMeHTa
B ¢GopMe 3amucu ypaBHeHU#
COOTBETCTBYHIUX peaKNuid u
(bopMynupoBaTh BEIBOOH Ha OCHOBE 3THUX

pe3yJIbTaToB;
cChOpPMHUDPOBAHHOCTH YyMeHUsd
aHalU3UpOBaTh XUMHUYECKYIO

rHGOPMAINIO, ONYYaeMyl0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MacCCOBOH
uHpopmanuu, cetTh UHTEPHET U OpyTHe);
ChopMUPOBAHHOCTh YMEHHUU BHISIBIISATH
XapakTepHEle IPU3HAKU W B3aUMOCBI3b
U3Y4YEeHHBIX TOHATHHA, TNPUMEHATH
COOTBETCTBYIOLIME IIOHATHUS IIPY ONUCAHUY
CTPOEHUs U CBOMCTB HEOPraHUYEeCKUX U
OpraHMYeCKHUX BeleCcTB U UX
npeBpalleHul; BHABIATH B3aMMOCBS3b
XUMUYECKUX 3HAHUM C HNOHATUAMHU U
NpenCTaBIEHUSIMHU apyrux
€CTEeCTBEHHOHAYYHHX IPEfMETOB;
ChopMHUPOBAHHOCTh NPENCTABICHUU: O
XAMHUUYECKOH cocTaBugomen
€CTECTBEHHOHAY4YHO! KapTUHH MUDA,
ponu XUMHUU B MO3HAHHUU SBIEHUU
IPUPOLEL, B GOPMUPOBAHUN MEIIIIEHUS U
KYJIbTYPHL TUYHOCTH, €€ QYHKIMOHATbHOU
rPaMOTHOCTH, HeOOXOOUMOH [ PEIIEHUS
NPaKTUYECKUX 3afayd U 9KOJIOTHUYECKHU
060CHOBAHHOTO OTHOILIEHUS K CBOEMY)
3[I0POBBI0 U NIPUPOIHOM Cpene;
chOpPMHUPOBAHHOCTh YMeHHHE COOGMIOmATh
TIpaBuUla 9KOJIOTUYECKH 11e71eco00pa3Horo
nmoBefeHUS B OHTY U TPYLOBOH
DesTeNIbBHOCTH B LIEJISIX COXPaHEHUs CBOETO
300POBbS M OKpyXKalolled NPUPORHOH
Cpenk; YYUTHBATH ONACHOCTBH
BO3LEMCTBUS Ha XUBHE OPraHU3ME
OTIpefle/IeHHbIX BEIeCTB, IOHUMas CMBICT
moKa3aTefd IpefeNbHON HONMYyCTUMOH
KOHILIEHTPALUHY;

Ycram# AU
IUCbMEHHHEH OIpOC.
[IpakTryeckue paboTH.
JTaGopaTopHbie PaGOTHL.

5.2 TumnoBbie KOHTPOJIbHBIE 3aJaHHs UJIX HHbIE€ MaTepPHaJIbI




5.2.1 OneHouYHbI€E CpPeICTBa IIPU TeKyIlIeM KOHTPOJIe

Tekymuit KOHTPONh OyHeT 3aKJI0YaThCS B ONPOCe 00y4aromuxcs MO0 KOHTPOJILHEIM BONIPOCAM
OUCLUIUIAHEL "XuMus", IpoBepKe IPaKTUYeCKUxX paboT ¥ 0T4eTOoB o 1abopaTopHEIM paboTaM.
ITpumepHblii nepeyeHb KOHMPO/AbHBLIX 60NPOCOE.
1. CocTaBUTH 3NMEKTPOHHYIO ¥ 3JEKTPOHHO-TpadudecKyo GopMyIsl aToMa 3JIeMeHTa C IOPSIAKOBLIM
HOMepoM 21. YKa3aTh BaJIeHTHEIE 3JIEKTPOHEL K KakoMy ceMeuCTBY OTHOCUTCS 3JIEMEHT?
2. Hanucath 37eKTpOHHBIE QOPMYJIBI HOHOB Sn2+ ¥ S2 . SNeKTPOHHBIM KOHGUTYpaIUuIM KaKux
HeUTPaIbHEIX @TOMOB COOTBETCTBYIOT 3TH (POPMYJIEI?
3. Yka3aTh TUI XUMUYeCKOU CBs3U B MoJiekynax H2 , I2, HI, Nal. IIpuBectu cxeMy IiepeKphLlBaHUS
3JIEKTPOHHEIX 00JIaKOB ¥ HANPaBJIEHNE CMENIEHNS 3JIEKTPOHHON IJIOTHOCTH.
. [log6epuTe KaTogHOE ¥ @aHOOHOE TIOKPHITUS IJig KoOanbTa. OObACHUTE CBOY BEIOOD.
. [la¥iTe ompenenieHre KOPPO3UHU METAIITIOB.
. OCHOBHbIE BU[IbI KOPPO3UHU METAJIIOB.
. OT KakuxX (aKTOPOB 3aBUCUT CKOPOCTb KOPPO3UU METAJIIOB.
. [IpuBeguTE TPUMED METaa, CIIOCOOHOTO MaCCUBUPOBATHCS.
9. MeTons! 60PLEOBI C KOPPO3UEH METAIIIOB.
10. B ueM oTnuYMe KaTOOHBIX ¥ aHOMHBIX METAJITNYECKUX TTOKPBITHH.
11. JlerupoBaHUe METAIJIOB.
12. UHrubupoBaHue KOPPO3UH.
13. JaliTe onpefenieHne 3I€KTPOIN3a PaCTBOPOB.
14. YkaxuTe, Kakue MPOIEeCCH MPOTEKAlOT Ha KaTOHe U aHOofe, KaK OHU 3apsSKEHEL.
15. Yrto Takoe monspusaius. [IoTeHIMan pa3nokeHNus U IepeHanpsIkKeHns.

[Tpu mpoBeeHUH OIIPOca KaxkaoMy o0ydaroiieMycst OyaeT 3agaHo 3 BOIIPOCA Ha KOTOPHIE OHH [OJIKHEI
OaTh OTBETEHL.

Kputepuu ouenuBanus:
- 90-100 GanmoB - Ip¥ MPaBUJIBHOM ¥ ITOJTHOM OTBETE Ha TPY BOIPOCA;
- 80-89 GamnioB - mpu IPaBUIBHOM ¥ IIOJTHOM OTBETE Ha [Ba BOMPOCA;
- 60-79 GannoB - Mpy MPaBUILHOM ¥ HETIOJTHOM OTBETE Ha IBa MITM MPaBUIBHOM ¥ IIOJTHOM OTBETE Ha
OJIMH U3 BOITPOCOB ¥ HYaCTUYHOM OTBETE HA OCTAJIbHHIE;
- 0-59 GanoB - mpP¥ IPABUIBHOM M HEIIOTHOM OTBETE TOJIBKO Ha OJUH U3 BOMPOCOB, P OTCYTCTBUU
TIpaBUJILHEIX OTBETOB Ha BOIIPOCHL.
IIIxana oleHNUBaHUS
KonuuectBo 6anmos|0-59(60-79|80-89|90-100
[IIxana oeHUBAHUS|2 3 4 5
JlabopamopHvsle padbomul.
JTa6opaTopHEE pabOTH NPUBENEHH B METOJUUYECKHUX YKa3aHMWAX K jTabopaTopHEIM paboTaM Mo
OUCHUTITHHE «XUMHUST».
ITo mabopaTOpHEIM paboTaM MPeaCTaBISIETCS OTYET
OTueT JOJIXKeH COnepkKaTh:
1. HazBauue paboTHIL.
2. lenb mabopaTopHO# pabOTHL.
3. 3anuch MaHHBIX OIBITA.
4. YpaBHeHUS IPOTEKAIOMINX XUMUYECKUX PeaKIui.
5. OcHOBHBIE pacueTHEE HOPMYIIHL.
6. 'paduru, TabNUIE - ecu TPeOYyeTCs M0 3aJaHuIo.
7. HaOmoeHusT ¥ BEIBOTIHL.
Kputepuu ouenuBanus:
- 90-100 6anmoB - mMpHU BHIIIONTHEHWHU BCEX MYHKTOB B MONHOM 00bEMe, 6e3 omuboK; CHemlaHbl
TIpaBUIIbHEIE BHIBOMHI;
- 80-89 GannoB - pu BHITIOJTHEHUYU BCEX IYHKTOB B ITOJTHOM 00HEME, HO HOMYIIEHb HE3HAYUTEIhHBIE
oMOKY B pacueTax He BIIUSIOIINE Ha BHIBOL;
- 60-79 6asoB - MpH BHIIOJHEHUN BCEX MTYHKTOB B MMOIHOM 00BhEME, HO B pacyeTax HOMYIIeHH OUIMOKH,
BIIUSTIONTHE HA BHIBOT;
- 0-59 6amnnoB - mpu 0GOPMIIEHUH PA3TETIOB B HETIOITHOM 00BEME.
[Tkana oneHUBaHUSA
KomnmuectBo 6ammos|0-59|60-79|80-89|90-100
[IIxana oneHWBaHU5|2 3 4 5
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[TpuMepH TPaKTHYECKuX PaboT
Tema : Knmacchl HEOpraHUYEeCKUX COEqUHEHUH.
1)Ha3oBuTe CoOeNUHEHUS U ONPENeNnuTe KIacC HeOPraHn4eCKUX BelleCTB:
Zn(NO3 )2, Al(OH)3, Na20, H2S04 , Na[Al(OH)4 (H20)2 ], NaHSO4 , CO2, CrOHSO4 , K3As04 ,
(NH4 )2 [PtCl4 ], NaH2SbO4 , K3 [Fe(CN)6 ], P205, Ca(HCO3 )2, Na3 [Co(CN)6 ].

2)Hanummnte NOHHO-MONEKYJISIPHOE ypaBHEHUE PeaKIui:
Pb(NO3)2 + KI -
HCl + Na2CO03 -
3) 3. HanuummTe ypaBHEeHUS [IpeBpPalleHUAN:

Na20 - NaOH - Na2S04

Mg - MgS04 - Mg(OH)2

Fe - Fe203 - FeCl3
BaO - BaCl2 - Ba(NO3 )2
Ca — CaCl2 - Ca(OH)2

Tema OKHCIHTEIBHO - BOCCTAHOBUTENLHEIE PEAaKIIUN

1. CocTaBbTe 3MEKTPOHHBIE YPaBHEHUS ¥ MTOAOEePUTE KOIPOUINEHTH HOHHO-3IEKTPOHHBIM METOZOM B
PeaxIuu:

KClO3 + MnS0O4 + KOH - K2Mn04 + KC1 + H20
Cd + KMnO4 + H2504 - CdSO4 + MnS0O4 + K2S04 + H20

1. OnpemenuTe METOLNOM 3JIeKTPOHHOTO OanaHca K09hGHUIHEHTH B YPaBHEHUSIX OKUCITATEIBHO-
BOCCTaHOBUTEJIHHEIX PEAKIIUH:

Zn + H2SO4(xon1) = ZnS04 + SO2 + H20
1. 3. Kakoil HOH BEHIIONHSIET POJIb OKUCIIUTENIS, BOCCTAHOBUTEJIS B BHIIIE YKA3aHHEIX PEaKIuax?

Kputepuu ouenuBanus:
-90-100 6asnoB - Ipu IPaBUILHOM PELIeHNN TPEeX 3alaHul;

- 80-89 6aw1oB - IpU IPABUJILHOM PelIeHUN OBYX U HETIOJIHOM PelIeHUN TPeThero 3afaHus;

- 60-79 Oanna - Ipu NpaBUJIBHOM pelIeHWU OJHOTO0 M HEINOJHOM pellleHUM BTOPOTO U TPEThero
3aflaHus;

- 0-59 Ganna - Ipu IPABUJIBHOM PELIEHUH TOJIBKO ONHOTO 3afaHUs WIJIM IPYU OTCYTCTBUY IIPABUIIBHOTO
pellleHus Ha BCe 3ajaHus

IIIxana oleHUBaHUS
KonmuectBo 6ammos|0-59|60-79|80-89|90-100

[MIxana oeHUBaHU|2 3 4 5

5.2.2 OneHo4YHbIEe CPEICTBA IIPH MPOMEXKYTOYHOH aTTeCTalluH

ITpoMexyTOYHAS aTTeCTAUUs OOYYAIOUIUXCS MO AUCHUIIINHE "XuMuA' SBIASETCS 00513aTENbHOM.
®opMoOI IPOMEXKYTOUHOU aTTecTauuu sABaseTcsa Ou(depeHIMPOBAaHHEIYM 3a4eT, B IIPOIEccCe KOTOPOTO
ormpefmenseTcs chOPMUPOBAHHOCTL 0003HAYEHHEIX B pabouel mporpaMMe KOMIIETEHIIUH.

Bompocs! k fubbepeHIPOBAHHOMY 3a4eTy

1. Tlepuoguyeckas cucrteMa sneMeHToB [1.M1. MenpneneeBa. [lepuonuyeckuii 3akoH. CTpyKTypa
nepuoarudYeckKou cucrteMmbl. [lepuopel. I'pynnel. I[lepuogudeckoe M3MeHEHHE CBOUCTB 3JIEMEHTOB U
COEOVUHEHMNN: KUCJIOTHO-OCHOBHBIX M OKHCIUTENIEHO-BOCCTaHOBUTEIBHBIX.

2. Knacco HeopraHWudeckKux coeguHeHuu. [IpocThie m CnoXHBIE BemecTBa. Okcuabl. OCHOBHEE,
KHUCIIOTHBIE ¥ aM(poTepHBIe TUAPOKCcHUIbL. Comn.

3. TUIBI XUMUYECKUX CBSI3EH.

4. Xumuyeckas kuHeTuka. CKOPOCTh XUMUUECKON PeaKIui.

5. 3aBUCUMOCTb CKOPOCTU XUMHUUECKOU peaknuyu oT TeMruepaTypsl. [IpaBumo Baut-I'odda.

6. ®akTOpHI, BAUIIONINE Ha CMelleHe XUMUYeCKoro paBHoBecud. [Tpunmun Jle-Illatense.

7. XumMuyeckasi TepMOfgMHaMUKa. TepMOAMHaMUYeCKHe TTapaMeTphl. XapaKTepUCTAUYeCKre QYHKIUU
COCTOSTHHUS.

8. lucniepcHble cuCTEMEL. IMyIbcuu. CycneH3nuu. KomnougHble pacTBOPHL.

9. OmekTponuTHYECKas AUcCcCOUHAIMs Bombl. OHHOe mpoW3BedeHHUE BOAH. BOOOPOAHBIHN U
TUAPOKCUJIBHEIY ITOKa3aTenu. KuCI0THO-0CHOBHEIE HHOVNKATOPEL.



10. OKHCHIUTENbHO-BOCCTAHOBUTENbHEIE peakuuu. CTeneHb OKUCIEHHS. BOCCTAaHOBUTENU U
okucnutenu. OKHUCJIeHUe YU BOCCTAHOBIIEHHUE.

11. Metamnntel [TonoxkeHre MeTaJIOB B IEPUOTUYECKON CUCTEME U 0COOEHHOCTH CTPOEHUS UX aTOMOB.
Ob11ue ciocobbl MOIyYEeHUsT METAJIIOB.

12. Kopposus metannos. [ToHATHE KOppo3uu. XUMUYECKas KOPPO3us. JJIeKTPOXUMHUYeCcKas KOPPO3usl.
Cmoco6H! 32U TH METAJIIOB OT KOPPO3UH.

13. HemeTtanmntl. ITomoxeHrne HeMeTalI0B B IIepHoAMYeCcKOd cUCTeMe, 0COOEHHOCTH CTPOEHUS UX
aTOMOB. JJIEKTPOOTPULIATENIEHOCTh. XUMUUECKNE CBONCTBa HEMETAJIIOB.

14. s-OnemenTH. Bomopon. Boma. OnemenTh [A-rpynnel. IlenouHble MeTallik. I[IpupopHEble
COefMHEHUs HaTpUS U Kajusd, uX 3HadeHue. OneMeHTH [[A-rpynnel. Kaneuuii, ero nonydeHue, Gu3ndeckue u
XUMUYECKUEe CBOUCTBA.

15. p-OneMentsl. Antomunuii. ['anorensl. 'asorensl B npupone. buonorudyeckas poyb rajoreHos.
9neMeHTHl VA-TPYIIIIHL.

16. d-OnmeMeHTH. Menb, IIUHK, XpOM, XeJje30, MapraHel] Kak IIPOCThle BellleCTBa, UX GuU3ndecKue u
XMMUYECKHEe CBOUCTBA.

17. Teopusi cTpoeHUs opraHuueckux coepguHeHuit A. M. Bytneposa. CTpoeHHe aToMa yrjaepofa.
JNeKTPOHHOE 00J1aK0 U OPOUTAIb, S- U P-OPOUTAIIH.

18. Knaccuduxramnus opranndeckux coepguHeHuit. Homenknatypa [UPAC: mpunnunsl o6pa30oBaHus
Ha3BaHUY, CTAPUIMHCTBO QYHKUIMOHATIBHEIX I'PYIH, uX 0o603HayeHNe B npedukcax u cyhdrurcax Ha3BaHUU
OpraHNYecKuX BelleCTB.

19. Tomonmornueckuit psaf ankaHoB. [ToHsATHE 00 yrieBomoponax. HoMeHKIaTypa anKaHOB U alKUIbHBIX
3aMecTuTened. Pu3nyecKue CBOUCTBA alKaHOB. AJIKaHEL B IPUPOLie. XUMUYECKHUE CBOWCTBA alIKaHOB.

20. [TpoMEIITIEHHBIE CIIOCOOHL TONTYYEHNUS alKaHOB: [IONTyYeHNe U3 IPUPONHBIX UCTOYHUKOB, KDEKUHT
nmapaduHOB, IOIyYeHNe CHHTETUYECKOTO OeH3MHA, ra3uduKaLus yriisd, THIPUPOBAHNE aJTKAHOB.

21. ToMmonmoru4yeckuil psAfn ankuHOB. V3oMepus MeXKJIacCoBas, yIIepPOSHOTO CKeJleTa, IOJI0XEeHUs
KpaTHOU CBs3U. Peakius 3eIUHCKOrO.

22. TlpuMeHeHUe alleTUJIEHOBHIX YINIeBOLOPOROB. IlonuBuHunanertar. [lonydeHue anKWHOB.
[TonyuyeHne aneTuiieHa NUPONU30M MeTaHa M KapOWOHHIM METOHOM.

23. T'omonoruueckum psApn ankuHOB. Mueckuil psif apeHOoB. beH30/ KaK IpefCcTaBUTEb apeHOB.
Pa3BuTHe npencTaBieHui 0 CTpoeHUH GeH30Ia.

24. XuMHUYeCKHWe CBOMCTBA apeHOB. IIpuMeps peakmué SIeKTPOOUIBHOTO 3aMEN[EeHUS:
aJloTeHUpPOBaHUs, aJKUIUpoBaHUA (KaTanu3aTops Opupens—Kpadrca), HUTpOBaHUS, CYIbPUPOBAHUS.
Peakruu THUOPUPOBAHUS U IPUCOENUHEHUS XjIopa K OeH30Iy.

25. Hedtb. Pektudukanus HedTu, OCHOBHEIE (DpakKIUK ee pa3fesieHus, UX UCI0Ib30BaHue. BTopuuHas
nepepaboTka HehTenrponykToB. KpekuHr HeGTEIPOLYKTOB.

26. Puopmunr nedremnponykros. KauecTBo aBTOMOOUIBHOIO TOIIXBa. OKTaHOBOE YHUCIIO.

27. TIpupOoOgHLIY ¥ MOMYTHLIM HedTIHOY ra3sl. CpaBHEHME COCTaBa MPHUPOTHOTO U IOMYyTHOTO Ta30B, UX
IIpaKTU4YeCcKoe UCI0Ib30BaHue.

28. KamenHH” yronb. OCHOBHBEIE HalpaBlIeHHUsS HUCIOJIb30BaHUS KaMeHHOTO yris. KokcoBaHume
KaMeHHOTI0 yTJIs, BaXKHeMNIIe IIPOAYKTH 9TOT0 Ipoliecca: KOKC, KaMeHHOYTroJlbHas CMoJjla, HaACMOoJIbHas BOAa.

29. Crpoenue u knaccudukauus cuupToB. Knaccudukauus CIupTOB IO TUIY YTJI€BOLOPOLHOTO
paguKana, YUCly TUOPOKCUIBHEIX TPYIII U TUILY aToMa yI1epona, CBI3aHHOT0 C TUAPOKCUIBHOY IPYIIION.

30. PeaknuonHas CrI0COOHOCTH IIPENeNbHEIX OOHOATOMHEIX CIUPTOB. CpaBHEHME KUCJIOTHO-OCHOBHEIX
CBOMCTB OpraHMYeCKUX ¥ HeOpraHUYeCKUX coefuHeHuM, copmepxkamux OH-rpynmy: KucjioT, OCHOBaHUH,
aMmdoTEepHEIX COeNUHEHNM (BOIEI, CTUPTOB).

31. Cnoco6rl monmydyeHusi COUPTOB. [MAPONK3 rajoreHanKaHoB. ['MapaTanus ajlkeHOB, YCIOBUS €€
npoBeneHusa. OTHeNnbHEE IPeCTaBUTENIN alIKaHOJIOB.

32. MHOTOATOMHEIE CIUPTH. M30Mepusi ¥ HOMEHKJIaTypa IpefCcTaBUTeJIed OBYX- U TPEXaTOMHEIX
CIIAPTOB.

33. ®eHOJI. INEKTPOHHOE ¥ ITPOCTPAHCTBEHHOE CTPOEHUE (eHoa.

34. T'omoyjoTUYeCKUEe DPSANH albIETrUI0B U KETOHOB. [IoHATHEe 0 KapOOHUIILHHEIX COEOUHEHUSX.
JJIeKTPOHHOE CTPOeHMe KapOOHUTTbHON rpynikl. XuMudecKre CBOMCTBa alblIeTUI0B U KETOHOB.

35. Anpperupsl ¥ KeTOHH B npupofe (3¢upHBe Macia, dbepoMoHbl). [Tonyuernue KapOOHUIBHBIX
COeJUHEHUU OKWCJIeHWEeM CIMPTOB, TUApaTaluell aJlKHHOB, OKHUCIEHHEeM YyIiIeBomopomoB. OTHenbHEIE
TIPEACTaBUTEHN alboeTUOoB U KETOHOB.

36. [OMOTTOTHYECKUH PN MpeaelbHEIX OJHOOCHOBHEIX KapOOHOBEIX KMCIIOT. [TOHSATHE 0 KapOOHOBBIX
KHCJIOTaX ¥ UX KjacCUpUKaLusi. XUMUYECKHAEe CBOUCTBA KapOOHOBEIX KHUCJIOT.

37. CriocoO®l mONTy4YeHUs CIIOXKHEIX 3(UpoB. 2KUPH KaK CJI0OXKHEIE 3GUpH riuiepuHa. KapboHoBEE



KHCJIOTHI, BXOASIINE B COCTaB KUPOB. Coiu KapOOHOBEIX KUCIOT. MbIya.

38. Iousatue 06 yrinesogax. Kinaccuduranus yrieBonoB. MoHO-, O¥- U MONIXCAXapPUIH], IIPEICTABUTEN
KaXK[I0U rPyIIIH yTIeBON0B. MOHOCaXapumsL.

39. CTpoeHUe U XUMUYECKHe CBOUCTBA caxapo3kl. JIakTo3a U ManbTo3a KaK M30MepPHl CaXapo3kl.
CTpoeHne MOJIEKYJIH KpaxMaia, aMUIo3a ¥ aMUJIONeKTHH. [ TuKoreH.

40. I'mI0K03a, CTPOEHME ee MOJIeKYNIH ¥ (pu3uYecKue CBOMCTBa. TayToMmepus. IleHTo3w. Pubo3a u
Ie30KcHprb03a Kak IPefCTaBUTENN albLOIeHTO3.

41. Knaccubukanus u u3o0Mepusi aMuHOB. [IoHSITHE 00 aMuHAaX. [lepBUYHEIE, BTOPUYHEIE U TPETUUHLIE
aMUHBL. AHUTMHOBLIE Kpacutenu. [IoHSITHE 0 CHHTETUYECKUX BOJIOKHAX.

42. TonuaMups U MOJIWaMUIHBIE CUHTETHYEeCKUe BOJIOKHA. [I[puMeHeHHNe U IONy4eHUe aMUHOB.
[TonyyeHue aMUHOB.

43. Avunokucnotsl. [loHsiTue 00 aMMHOKUCIOTAX, UX Kilaccubukauus u crpoerue. Onrtuyeckas
HM30MepUs O-aMUHOKUCIIOT.

44. Benku. Benku Kak NpUpoOAHBIE nonuMepsl. HyknenHoBrle KUCIOTH. HyKIenHOBBIE KUCIIOTH KakK
[IPUPOJHEIE IIOTIMMEDHL.

45, ®epmeHTH. [IoHATHE 0 PepMeHTaxX KaK 0 OMOJIOTHYECKHUX KaTaln3aTopax O0eNKOBOW MPUPOMHL.
Oco0eHHOCTH CTPOEHHUS U CBOWCTB B CPABHEHUY C HEOPraHUYECKUMH KaTaIn3aTOPaMHu.

46. Butamunsl. IlonaTtue o ButamMuHax. Ux knaccuduramnus u o6o3nauenue. Hopma moTpebneHus
BUTaMUHOB. BogopacTBopuMEle (Ha npuMepe BUTaMuHOB C, rpynnsl B u P) u xupopacTtBopuMele (Ha IpuMepe
BUTAaMHUHOB A, D u E).

47. TopMmoHH. [loHSITHEe 0 rOpMOHAX KaK OMOJIOTHYECKM aKTHUBHBHIX BeI[eCTBax, BBHIOJHSIIOUIUX
SHIOKPHHHYIO PETYIIANNI0 KU3HeNeITeTbHOCTH OPraHu3MOB.

48. XuMus ¥ OIPOU3BOACTBO. XMMHUY€ECKass IPOMEBIIIIEHHOCTh U XUMUYECKUAE TEXHOJIIOTHU. XUMUS B
CEeJIbCKOM XO035MCTBe. XUMU3alHs CeJIbCKOT'0 X035UCTBa U ee HallpaBJIeHUS.

49. XuMus u 9KojoTusl. XuMudeckoe 3arpsg3HeHUe OKpyxXamwilel cpepnsl. OxpaHa THAPOCOEpPH 0T
XUMUYECKOTO 3arpsi3HEHNU .

50. Xumus u moBcegHeBHas XU3Hb yejioBeKa. [loMallHAs anTeka. Mowlue U YUCTSIIUe CPefCTBa.
CpencTBa 60pb0OBI C GBEITOBEIMU HACEKOMBIMH.

Kputepuu orneHnBaHUS OTBETA 10 BOIIPOCAM:

- 100 6anioB - mpy IIPaBUIIBHOM ¥ IIOJTHOM OTBETE Ha TPU BOIIPOCA;

- 80-99 GannoB - MPY MPABUILHOM M IIOJIHOM OTBETE Ha MBa BOMPOCA ¥ IPABUILHOM, HO HE IOTHOM
OTBETe Ha OPYToi U3 BOIIPOCOB;

- 60-79 6anna - Ipy IPaBUILHOM U IIOJIHOM OTBETE Ha OJUH BONIPOC WJIM IIPABUJIBHOM U HEIOJIHOM
OTBeTe Ha [iBa BOIIPOCa;

- 0-59 6asnna - Tpu IPaBUIBHOM U HETIOJIHOM OTBETE TOJIbKO Ha ONMH U3 BOIIPOCOB UJIU IIPU OTCYTCTBUU
IIPaBUJILHEIX OTBETOB Ha BOIIPOCHL.

Kputepuu onenku 3a gubbepeHINPOBAHHEIN 3a4eT
Bannsl |Oneska TpeGoBaHus K 3HAHUAM
90-100({OTnmynO O1meHKa «OTJIMYHO» BHICTABJISETCS CTYHEHTY, €CINU OH TNIy0OKO U IPOYHO
YCBOWJI TPOrpaMMHEIN MaTepuall, UCUepIIbiBalole, 0CIeN0BaTeNbHO, YeTKO I
JIOTHYECKY CTPOMHO €ro M3jaraeTr, yMeeT TECHO YBS3BIBATh TEOPHUIO C
IPaKTUKOM, CBOOOMHO CIpaBigeTCcs C 3ajadaMy, BOIPOCAMU U APYTUMU
BUlaMU IPUMeHeHUd 3HAHUM, MpUYeM He 3aTPYOHSIETCS C OTBETOM IIpU
BUIOU3MEHEHUHU 3aJaHWUM, UCHONb3yeT B OTBEeTe MaTepual Pa3jIudyHOU
JIUTEPaTYPH], IPaBUILHO 000CHOBEIBAET IIPUHATOE HECTAHOAPTHOE PellleHue,
BlajeeT Pa3HOCTOPOHHUMMHU HaBHKaM{U M IIpHeMaMU BHIONIHEHUS
IpakTU4YeCKUX 3amad mno ¢GopMUpOBaHUIO 00menpodecCuoHANbHEIX
KOMIIETEHITU.

80-89 |Xopormro OnmeHKa «XOPOIIO» BEICTABIAETCSI CTYOEHTY, KOTODPHIU HEMOHCTPUDPYET
IIPOYHEE TeOPEeTHYeCKHe 3HAHUS, BlafeeT TEPMHUHOJIOTHEH, [enaer
apryMeHTHPOBAaHHbIE BHIBOME M 0000IIEHNS, TPHBOAUT IPUMEPHI, IIOKA3HIBAET
cBOOOMIHOE BlIafleHue Peyblo, HO IIPH 3TOM fie/laeT HeCyllleCTBEHHEIE OIIUOKY,
KOTOPEIE 6bICTpO HUCIPaBJIg€T CaMOCTOSATEJIbHO HUJIN IIPHU He3HaYUTeIbHOH
KODPEKINY IIPeIofaBaTeeM.




60-79

yJIOBHeTBOpI/ITeHI:HO

OueHka "yIOBIETBOPUTENHHO" BHICTABISAETCA CTYOEHTY, KOTOPHIU
OEeMOHCTpUpYyeT HernyboKue TeopeTHUeCKUe 3HAHUS, IPOSABISET ciabo
chopMUpoBaHHLIe HABLHIKM aHa/lNM3a SBIEHUI U IPOIeCCOB, HENOCTAaTOYHOE
yMeHUe [eflaTh apryMeHTHPOBaHHBIE BBIBOAH U NPHUBOLOUTH IIPUMEPHL,
II0OKa3bIBaeT He JOCTAaTOUYHO CBOOONHOE BlafeHNe Peyblo, TePMUHOJIOTUEH,
JIOTUYHOCTHIO U TI0CIIeI0BATEeNIbHOCThIO0 U3JI0KEHNUS, ielaeT OMUOKY, KOTOpPEIe
MOZKeT UCIIPaBUTH TOJIBKO ITPU KOPPEKIIUY IIPeiofaBaTeieM.

0-59

HeynosneTBopuTEIBHO

OueHKa «HEeYIOBIETBOPUTEILHO» BEICTABIIAETCS CTYLEHTY, KOTOPHM He 3HAeT
3HQUUTENIbHOM YacTU NPOTPaMMHOTO MaTepuajia, HeyBepPeHHO OTBedaeT,
OOIyCKaeT Cepbe3Hble OIMMOKM, He MMEET IPEACTaBIIEHUH 110 METOOUKE
BEHIIONIHEHUS IMpakKTudeckKod paboTel. Kak mpaBuUIO, OIEHKA
«HeyOOBJIETBOPUTEJIBHO» CTABUTCA CTyLeHTaM, KOTOpPhHle He MOTYT
IPONONXKUTh 0OyuyeHne 0e3 [MOMOJMHUTEIbHHX 3aHATUH IO HAaHHOU
OUCIUIIINHE.

5.2.3 MeTogu4ecKHe MaTepHaJibl, ONpe/e/IsiolIHe MPoueIyphl ONeHUBaHUsI 3HAHUH, YMEHHH,
MPAaKTHYECKOro ONbITA IeSITeIbHOCTH, XapaKTepPU3yIoIlue 3Tanbl GopMUPOBaHUSA KOMIIETEHIIHH

HOpHI[OK OpPraHU3alii NPOBeJeHHsI TeKylero KOHTPojisad u HpOMe)KyTO‘IHOI':I aTTeCTalluu
mnmpeacTaB/IeH B ITonoxkeHuu o NpoBEeOEeHHH TEeKyliero KOHTpojisa U l'Ip()Me}KyTO‘IHOﬁ aTTeCTalluu
00yJaIomUXCsi, OCBAaMBAKIIUX 00pa3oBaTebHbIE MPOrpaMMbI CpegHero npogeccHoHaILHOTrO
oopa3oBanusa B Ky3I'TY (Mo 06/-10).

6. UHbIe cBeeHHsI U (WIH) MaTepPHaJIbI

HpI/I OCyILIeCTBJIEHUHU O6paSOBaTeHbHOl"O IIpomecCa NPpUMEHAITCA CIIenyIoIliue 06pa3OBaTeHbeIe

TEeXHOJIOTHUH:

- TPAOUIIUOHHAA C UCIIOJIb30BaHKMEM COBPEMEHHBIX TEXHUYECKUX CPENCTB;

- HTHTEePAKTHUBHAsA
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