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1. OBILIASI XAPAKTEPHCTHKA PABOYEN ITPOr'PAMMBI YUEBHOIA
JTACIATITAHBI

1.1. MecTo IMCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTejbHOH HNPOrpaMmbl
(OOID):

VYyeOnas aucuuninuza b/1.08 Xumus ¢ ocHoBamu 0M0JIOTHM BXOJUT B COCTAB IPEAMETHON
obmactu EctectBennsie Hayku @PI'OC COO u nzydaercs B 0011e06pa3zoBaTeIbHOM HUKIIE YISOHOTO
IUTaHA TMPU peanu3aluy o0pa3oBaTeIbHOM IporpaMMbl CpeHero o0uiero oopa3oBaHus B Ipeaenax
ocsoenust OITOII CITO na 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHusI.

1.2. leab ¥ IuIaHUpyeMble Pe3yJbTAThI OCBOEHUS TUCHMIIUHBI:

OcBoenue coaepxkanust ydeObnor aucruiumabl BbJ[.08 Xumusa ¢ ocHoBamu Owuojoruu
o0ecreunBaeT JOCTUKEHUE 00YJYarOIIUMHUCS CIEAYIONINX PEe3yIbTaTOB:

* JINYHOCTHBIX:

- YyBCTBO TOPAOCTH U YBKEHUS K UCTOPUU U JIOCTHIKCHUSM OTEYECTBEHHONH XUMUYECKOH U
Ounonoruueckoi Hayku; c()OpMHUPOBAHHOCThH IPEACTABIEHUS O LIEIIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHPA;

-IIOHMMAaHUE B3aMMOCBS3M M B3aMMO3aBHCHMOCTH E€CTECTBEHHBIX HAyK, UX BIUSHHUS Ha
OKPYXAIOIIYI0 Cpely, SKOHOMHUYECKYIO, TE€XHOJOTHYECKYIO, COIMAIbHYI0 U 3TUYECKYI0 Chepbl
JESITEIbHOCTH YEJIOBEKa,

- XMMHUYECKU TPAaMOTHOE TOBEJEeHUE B MPO(EeCcCHOHATBHON NeATeNbHOCTH U B OBITY MpHU
oOpallleHuU ¢ XUMUYECKUMH BEILIECTBAMU, MaTepUualaMy U IPOLECCAMY;

- TOTOBHOCTh K IPOJOJDKCHHIO 00pa30BaHUS W TOBBIMICHHS KBATU(HUKAIMH B M30paHHON
po(hecCHOHANIBHOM 1eATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKMX KOMIIETEHIUI B
3TOM;

- YMEHHE HCIIOJIb30BaTh JOCTH)KEHUS COBPEMEHHOM XMMHUYECKOM HAyKM M XUMHYECKUX
TEXHOJIOTUH Ui TIOBBILIEHUS COOCTBEHHOI'O MHTEIJIEKTYaJIbHOTO pa3BUTUS B BbIOpaHHON
npodeccuoHaIbHOMN J1eTeTbHOCTH;

- CI0COOHOCTH UCIIOJIb30BaTh 3HAHUS O COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHE MUpPA B
00pa3oBaTeNbHON M MPOPECCHOHATBHON JESTEIbHOCTH; BO3MOKHOCTH HH(OPMAIIMOHHOW Cpeibl
ISt o0ecIieyeHust MPOYKTUBHOTO CaMo00pa3oBaHus;

- BIIQJIEHUE KYJBTYPOU MBIIUICHUS, CIIOCOOHOCTh K OOOOIIEHUIO, aHATU3y, BOCIPHUATHUIO
nH(popMaluu B 00JIaCTH €CTECTBEHHBIX HAyK, IIOCTAHOBKE LI€JM U BHIOOPY MyTeH ee JOCTH)KEHUS B
npodeccuoHanbHOM chepe;

- o0slajjaHye HaBbIKaMM Oe30macHOil paboThl BO BpeMs MPOEKTHO-HCCIIENOBATENbCKON U
HKCIEPUMEHTAIBHOM JeSITeIbHOCTH, IIPU UCIIOJIB30BAaHUHU JIA0OPATOPHOTO 000PYJOBAHUS;

- cHocoOHOCTh HCIOJIB30BaTh NPHOOPETEHHbIE 3HAHUS M YMEHUS B NPAKTHYECKOI
NeSITeIbHOCTH W TOBCEIHEBHOM JKM3HU M COONMIOACHHS Mep NPOQMIAKTUKHA OTpPaBJICHUH,
BUPYCHBIX W JpYyrux 3a00JIeBaHUN, CTPECCOB, BPEAHBIX MPHUBBIUEK (KypeHHUs, aJIKOrOJU3Ma,
HAapKOMAaHUH); TIPaBUJI TIOBEJICHUS B TIPUPOJIHOM cpenie;

* MeTanpeIMeTHbIX:

- HCMOJb30BAaHUE PA3JIWYHBIX BHUIOB II03HABATEIBHOW JIE€ATEIHHOCTH U OCHOBHBIX
MHTEJJIEKTYaIbHBIX ONepanuii (MOCTaHOBKY 3a1a4u, (POpMyIHpOBaHUS TUTIOTE3, aHAIIN3A U CUHTE3a,
CpaBHEHUsI, 0000IIEHUs, CUCTEMATH3aIlH, BBIABICHUS NPUYMHHO-CIIEIICTBEHHBIX CBs3€H, MOMCKa
aHayoros, (OpMYJIMPOBAHUS BBIBOJOB) JJIsI pEIIEHUS IOCTABICHHON 3ajauyd, HpUMEHEHHE
OCHOBHBIX METOJOB TO3HaHUS (HAOIIOACHHUS, HAYYHOTO SKCIIEPUMEHTA) Ui U3YUCHHS Pa3IUYHbIX
CTOPOH XMMHUYECKUX 0OBEKTOB U MPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh CTAKUBATHCS
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B IipodeccuoHanbHOi chepe;

- HUCHOJb30BAHUE PA3IMYHBIX HCTOYHHUKOB JJISI TIOJIYYEHHsS] XUMHYECKOW HH(OpManu,
YMEHHUE OLIEHUTH €€ JIOCTOBEPHOCTH ISl JOCTHXKEHUS XOPOIIUX Pe3yabTaTOB B MPO(HECCHOHATEHON
cdepe;

-OCO3HAHUE COIMAJIbHOM 3HAUYMMOCTH CBOei mpodeccuu/crnenuaibHOCTH, o0Jaanue
MOTHBAIIMEH K OCYIIECTBICHHUIO MPO(ecCHOHAIBHOMN 1eATeIbHOCTH;

- IOBBILICHHE UHTEIJIEKTYaJIbHOTO YPOBHS B MPOLIECCE M3YUECHUSI OMOJIOTHUECKUX SIBICHUM;
BBIIAIOIIUXCS JIOCTHXKEHUN OMOJIOrMH, BOIIEIIUX B OOIICYEIOBEUYECKYIO KYIBTYPY; CIOXKHBIX U
IIPOTUBOPEUYMUBBIX IyT€W Pa3BUTHS COBPEMEHHBIX HAy4YHBIX B3IJIAJ0B, UJEH, TEOPUH, KOHLELIHH,
runote3 (0 CYIIHOCTH W IPOUCXOKICHWU >KU3HH, YEIOBEKa) B XO0Je palbOThl C Pa3TUYHBIMU
UCTOYHHUKAaMU HH(pOpMaInH;

- yMEHHE OOOCHOBBIBATH MECTO M POJb OHOJIOTMYECKHX 3HAHMA B TNPAKTHYECKOU
JESTEIbHOCTH JIIOJIEH, PAa3BUTHUM COBPEMEHHBIX TEXHOJIOIMM; OIpeneisTh >XMBbIE OOBEKTHI B
MPUPOJIC; HAXOIUTh U AHAIM3UPOBATH HHPOPMAIIHIO O KUBBIX 00BEKTaX;

- CHOCOOHOCTP K CaMOCTOATEIHHOMY IPOBEICHUIO HCCIEIOBAHHM, IOCTAaHOBKE
€CTECTBEHHOHAYYHOTO0 OSKCIIEPUMEHTa, HCIOJIb30BaHUI0 HH(DOPMALMOHHBIX TEXHOJOTUH s
pelleHUs] HAyYHBIX U MPOPEeCCUOHANBHBIX 3a/1a4;

- CIOCOOHOCTh K OLICHKE ATHUYECKHUX AaCIEKTOB HEKOTOPBIX HCCIIEOBaHMM B oOnacTu
OMOTEXHOJIOTHH (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTUIOJJOTBOPEHUE);

* IpeIMeTHBIX:

- chOpMHUPOBAHHOCTH MPEICTABICHUI O MECTE XUMUU U OMOJIOTHU B COBPEMEHHOUW HAYIHOMN
KapTUHE MHpa; T[OHUMAaHUE pOJIM XUMUU U Ouonornu B (HOPMUPOBAHMM Kpyroopa u
(GYHKIIMOHATILHOW IPaMOTHOCTH YeJIOBEKa ISl pElIeHUs] MPAKTUYECKUX 33124,

- BJIAJICHUE OCHOBOIOJIATAIOIIMMU XUMHUYECKMMM TOHATUSMHU, TEOPUSAMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE T0JIb30BAHNE XUMHUECKON TEPMUHOJIOTUEN 1 CUMBOJIMKOM;

- BJIQJICHHE OCHOBHBIMH METOJAaMH HAY4YHOTO IO3HAHUS, MCIOJIb3YEMbIMH B XHUMHUHU:
HaOJII0/IEHUEM, ONMHMCAHMEM, H3MEPEHUEM, SKCIIEpUMEHTOM; yMEeHHE oOpalaThiBaTh, OOBSACHATH
pe3ynbTaThl MPOBEIEHHBIX OINBITOB U JAENaTh BBIBOJbI; TOTOBHOCTh U CIIOCOOHOCTH MPUMEHSThH
METO/Ibl TO3HAHUS IPU PELICHUH MPAKTUYECKUX 3a]1aY;

- c(hopMUPOBAaHHOCTH YMEHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKU U MIPOU3BOIUTH PACUETHI 1O
XUMHUYECKUM (pOopMyriaM U ypaBHEHUSIM;

- BJIaJIeHUE MTPaBUIIAMH TEXHUKU 0€30I1aCHOCTHU MPH MCIIOJIb30BAaHUH XUMUYECKUX BEILIECTB;

- c(OpPMHPOBAHHOCTh COOCTBEHHOW TMO3MLIUM MO OTHOLICHHIO K XUMHUYECKOM U
O6uonornyeckoit MHGOpMaIH, TOTy4aeMON U3 Pa3HbIX UCTOUHUKOB,;

- BJaJIeHUE OCHOBOIIOJIAralOIIMMHU TOHATUSMHU U MPEJCTABICHUSMHU O KUBOM Mpupoje, ee
YPOBHEBOI OpraHU3ally U 3BOJIIOIMH, YBEPEHHOE MOJIb30BaHUE OMOIOTMYECKON TEPMUHOIOTHEN U
CHMBOJIUKOM;

- BIaJileHUE OCHOBHBIMH METOJaMU HAy4YHOTO TIO3HAHMS, HCIOJIb3YEMBIMU IPU
OMOJIOTHYECKUX HCCIIEAOBAHUIX >KUBBIX OOBEKTOB M OSKOCHCTEM: OINHMCAHUEM, H3MEpPEHHEM,
poBe/IeHUEeM HaOII0ACHUH;

- c(OPMHUPOBAHHOCTh YMEHUN OOBSACHATH pe3yabTaThl OMOJIOTMYECKHX SKCIEPHUMEHTOB,
pelaTh JIeMeHTapHbIe OMOJOTHYECKUE 3a/1aUH.

JlocTiokeHne  OOy4YalOIMUMHKCS — BBIIMIE  TEPEYHCICHHBIX  PE3yJbTaTOB  CIIOCOOCTBYET
dbopmupoBanuio oouux komnetreHimi (OK 1-10), onpenenennpix ®I'OC CIIO:
o cnernuanbHoCcTH 26.02.03 «CynoBoXxaeHHEe» YriIyOJIeHHONW MOATOTOBKH:



OK 1.

[TornMaTh CyImIHOCTP W COIHMAIBHYIO 3HAYMMOCTh CBOEHM Oymymiedt mpodeccun,
IIPOSIBJIATh K HEM YCTOMYUBBIN UHTEPEC

OK 2. Opranun3oBbIBaTh COOCTBEHHYIO JESITEIBHOCTh, OMPENCTIATh METOABl U CIOCOOBI
BBITIOJTHEHMS MPO(ECCHOHANBHBIX 3a/1a4, OI[CHUBATh UX YPPEKTUBHOCTH U KA4ECTBO

OK 3. Pemate mpoGiemsbl, OLIGHWBATh PUCKHM W IPUHUMATh PEIICHUS B HECTaHIAPTHBIX
CUTYaITUSIX

OK 4. OcCymiecTBIISITh TIOWCK, aHAIW3 W OICHKY HWHGOPMAIMK, HEOOXOIUMON IJis
MOCTAHOBKH W pEIICHUs MNPOo(PEeCCHOHAIBHBIX 3a/ad, MNPOPECCHOHATBHOIO W
JUYHOCTHOTO Pa3BUTHUS

OK 5. Hcnons30Bath UH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHH IS
COBEPIIICHCTBOBAHUS MPO(ECCHOHALHON NESTEeThHOCTH

OK 6. PaGotath B kOMaHze, oOecrmeumBaTh €€ cCIuiodeHue, 3(PQPeKTUBHO OOIAThCA C
KOJUIETaMH, PYKOBOJICTBOM, MIOTPEOUTEIISIMH

OK 7. CraBuTh 1€, MOTHBHPOBATH JACATEIBHOCTH IOAYMHEHHBIX, OPTaHU30BBIBATH H
KOHTPOJIMPOBATh MX palOTy C MPHUHSATHEM Ha ce0si OTBETCTBEHHOCTH 3a PE3yJIbTaT
BBIIOJIHEHMS 3aJaHUI

OK 8. CaMOCTOSATEIbHO — ONpEACNATh 3a7ayd  MPO(EeCCHOHANBHOTO M JIMYHOCTHOTO
pPa3BUTHsA, 3aHUMAThCS CaMOOOPA30BaHHMEM, OCO3HAHHO IUIAHUPOBATH IOBBIIICHUE
KBaTM(UKAITTH

OK 9. OpueHTUPOBAaThCS B YCIOBHUSX YacTOM CMEHBI TEXHOJOTHUH B IpohecCHOHATbHOU
JIeITeIILHOCTU

OK 10. Bnagerp nmucbMeHHOM M yCTHON KOMMYHUKAalMed Ha TOCYIapCTBEHHOM H (WJIH)

WHOCTPAHHOM (QHTJIMICKOM) SI3bIKE

e creunanbHocTH 26.02.05 «OKCcruryaTanus Cy10BbIX JHEPreTUYECKUX YCTaHOBOK:

OK 1. [loHumarh CyIIHOCTP M COLMAJIBHYIO 3HAUMMOCTh CBOeM Oyayuieil mpodeccuu,
IIPOSIBJIATh K HEW YCTOWYMBBINA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, BBHIOMpPATh THUIIOBBIE METOABI U
COCOOBI BBITIOJIHEHUS NMPO(ECCHOHANBHBIX 3ajlay, OLIEHUBATh X 3()()EeKTUBHOCTh U
Ka4eCTBO.

OK 3. [IpuHUMaTh peneHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIUSAX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiaATh TMOMCK M HCIOJNBb30BaHHE WH(GOpMALUK, HEOOXOAUMON s
3¢ (GEKTUBHOIO BBIMOJHEHHUS MPO(ECCHOHANBHBIX 3a/lad, MPO(PEecCHOHATBHOTO U
JIMYHOCTHOT'O Pa3BUTHSI.

OK 5. Hcnons3oBate HH(OPMallMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTH B
PO eCCHOHAIBHON e TEIHHOCTH.

OK 6. PaGotath B KOJUIEKTHBE M B KOMaHze, 3(PQPEeKTHBHO OOMIATBCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 7. BbpaTh OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaHbl (IIOJAYMHEHHBIX), PE3YJIbTaT
BBIITOJTHEHUS 3aJaHUH.

OK 8. CamocTosiTenbHO  OMpenensaTh 3agadd  MPoGEeCCHOHATBPHOTO W JIMYHOCTHOTO
pa3BUTH, 3aHUMAThCSI CaMOOOpPa30BaHHEM, OCO3HAHHO IUIAHUPOBATH IMOBBHIIICHUE
KBaJTM(hUKAITIH.

OK 9. OpueHTHPOBATHCS B YCIOBHUSAX YACTOW CMEHBI TEXHOJOTHUH B MPO(ecCHOHATBHOM
JeSITEJIbHOCTH.

OK 10. Bnagerp nNHCbMEHHOM M YCTHOM KOMMYHHMKAalMed Ha TOCYJapCTBEHHOM U

HMHOCTPAHHOM A3BIKC.

e cnernuanbHocTH 26.02.06 «DKcmiyaranus CyIOBOTO 3JIEKTPOOOOpPYAOBaHUS U  CPEJCTB
ABTOMATHUKMN» 0A30BOM MOATOTOBKH:



OK 1. [TonnMaTh CyImIHOCTH W COIMAIBHYIO 3HAYMMOCTH CBOEW Oymymiel mpodeccun,
IIPOSIBJISITH K HEW YCTOWYUBBINA UHTEPEC

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIBHOCTb, BBIOMPATh THUIIOBBIE METOABI M
CIOCOOBI BBITIOJIHEHUS MPOPECCUOHATIBHBIX 33134, OLEHUBATh UX YPPEKTUBHOCTD U
Ka4eCTBO

OK 3. [IpuHuMaTh pemieHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYAIMSIX U HECTH 32 HUX
OTBETCTBEHHOCTh

OK 4. OcymiecTBiATh TOMCK M HUCHOJb30BaHWE HMH(POpPMAIUM, HEOOXOAUMON s

3¢ (HEeKTUBHOIO BBIMOJHEHUSI MPO(ECCHOHANBHBIX 3a/1a4, MPO(EecCHOHAIBHOTO U
JIMYHOCTHOTO PA3BUTHS

OK 5. Hcnonb3oBars nH(})OPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJOTUH B
poecCHOHALHOM e TEIIBHOCTH

OK 6. PabGorate B komtekTHMBE M B KOMaHze, d()PEKTHUBHO OOIIAThCA C KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTEIISIMHU

OK 7. BpaTth Ha cebst OTBETCTBEHHOCTh 32 pabOTy WIEHOB KOMAaH[bl (MOJYMHEHHBIX), 34
pe3yJbTaT BBIMIOJHEHUS 3aJaHUI

OK 8. CaMocCTOsATeIbHO ~OMpeneisaTh 3aJadyd  Mpo(ecCHOHATBHOTO U JMYHOCTHOTO
Pa3BHUTHUS, 3aHUMATHCS CaMOOOPAa30BaHMEM, OCO3HAHHO IUIAHUPOBAThH ITOBBIIICHUE
KBaJTM(UKAITIN

OK 9. OpueHTHPOBAaTbCA B YCIOBHSIX YacTOM CMEHBI TEXHOJOTHH B MpodeccHOHaNbHOM
NEeSATETbHOCTH

OK 10. Brnagerp nHMCbMEHHOM W YCTHOM KOMMYHHMKAallMe Ha TOCYAApCTBEHHOM U

WHOCTPAHHOM (QHTJIMICKOM) SI3BIKE

Cormacuo tpeboanusm @I'OC COO k pe3ynbraTaM 0CBOCHHS O0YJArOIIMMHUCS 00pa30BaTeIIbHON
POTPaMMBbI, 00yJaloIrecs JODKHBI OCBOMTh YHHUBEpCaJIbHBIE yueOHbIe neiicTBus (nanee — Y Y/):
pETYISITUBHEIC, TIO3HABATEIbHBIC, KOMMYHUKATHBHEIE.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThl

Bun yueOHo# padoThI

O0BbeM yacoB

MaxkcumasbHasi yueOHasi HAarpy3ka (Bcero) 150
O0s3aTesIbHASI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 100
B TOM YHUCIIE:
TEOPETUYECKUE 3AHATHUS 74
MPaKTUYECKHUE 3aHATHS 26
CamocTtosiTeibHas padora o0yuyaromerocs (Bcero) 50

IIpome:xkyTouyHas arTecTanus - 1M PepeHIHPOBAHHDbIN 3a4eT




2.2. TemaTn4eckuii IJIaH U CO/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

O0bem
Komnerenunu u YY/I,
B yacax
HanmeHoBaHnue . (popMupOBAHUIO KOTOPBIX
Copep:xanue yueOHOro MaTepraJja u GOpMbI OPraHU3ALMH Y4eOHOI NesITeIbHOCTH 00y4aroImmuxcs Makc/
Tem/pa3aeoB CIOCOOCTBYET JIEMEHT
00s3aT/
NPOrpaMmsl
caMmocT
1 2 3 4
Beenenue Hayunble MeTonpl MO3HaHMA BENIECTB M XMMHUYECKHX SBICHUH. Poib JkcrepuMeHTa M TEOPHHM B XUMHH. 1/1/0 OK1-0OK 10
MonenmupoBaHre XUMHUIECKUX MPOIECCOB. 3HAUCHUE XUMUH TIpH ocBoeHNH mpodeccuii CI1O u cnenmanbHOCTEH PerynsatuBubie [lo3HaBarenbHble
CIIO Texanveckoro npoduis NpoecCHOHATEHOT0 00pa3oBaHusl. KomMyHuKaTHBHBIE
Paznesn 1 O6masi u HeopraHu4yeckast XUMHUS 63/43/20
Tema 1.1. | OcHoBHBIE MOHATHS XuMuu. BemectBo. AToM. Monekyna. Xumuueckuil anemeHnt. Asutotponus. IIpocteie u 3
OCHOBHBIE CIIOKHBIC BemlecTBa. KauecTBEHHBIM M KOJMYECTBEHHBIH COCTAaB BEIIECTB. XUMHWYECKHE 3HAKA U (OPMYIIBI.
OK1-0OK 10
HOHSITHS ¥ 3aKonpl | OTHOCHTEIbHbIC aTOMHAs U MOJICKYJIspHas Macchl. KonuyecTso BeuiecTsa.
N OcHoBHBIE 3aKOHBI XUMHHU. CTexHOMeTpus. 3aKOH COXPAaHEHHs MAacChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa ITo3naBarenbHbIe
BEIIECTB MOJIEKYJISIPHOH CTPYKTYpbI. 3aKOH ABOTaIpo U CIIEACTBUA U3 Hero. PacyeTHble 3a1a4n Ha HAXOXKICHUE KoMMyHHKaTUBHBIE
OTHOCHUTEIIBHOW MOJIEKYJISIPHOM Macchl, ONpeeSieHHEe MacCOBOH JOJIM XUMHUYECKUX IJIEMEHTOB B CIOKHOM
BEIIECTRE.
IpakTnyeckue 3aHATHA: 2 OK1-0K4, OK6 - OK 8,
Ipaxmuueckoe 3ansmue Ne 1 Pemenne pac4éTHBIX 3a1a49 10 (OpMYIIaM U YpaBHEHHSIM PEaKIIHH. OK 10. PerynstuBHble
CamocTosiTe1bHast padoTa o0y4yaromuxcs no teme 1.1: Pemenne 3agau. [lonrotoBka qoknanos u pedeparos. 1 Ilo3HaBarenbHbIE
Tembl 1ok1a10B (pedeparToB): KomMmyHUKaTHBHEIE
buotexHonorus u reHHas HHxeHepus — TexHoaoruu XXI Beka.
HaHoTexHoJ10rusl Kak IPUOPUTETHOE HAIPABJIEHUE Pa3BUTHs HAYKU U IPpoU3BoACTBA B Poccuiickoi Denepanuu.
Tema 1.2. | llepuonnueckuit 3axkon JI. U. MenneneeBa. Otkpeitie [I. U. MengeneeBbiM llepuoamueckoro 3akoHa. OK1-0OK8, 0K 10
Iepuoanueckuii INepuonnueckuii 3akon B hopmynuporke J[. Y. Menneneesa. [leproandeckas TabauIa XMMAYECKUX 3JIEMEHTOB. Tlo3HaBaTeIbHbIE
3AKOH u |_CTPYKTypa nepuoan4ecKoii Tabuubl: MEPUOIbI (Mable U OOJIbIIKE), TPYNIIBI (IIaBHAs U M0O0YHAs). KOMMYHUKATHBHbIE
nepuoTHUecKan Crpoenue aroma u Ilepuogmueckuii 3akoH [I. 1. MenzneneeBa. ATom — cioHas dacTuna. Sapo (IpoToHsI U 4
HEHTPOHBI) U 3JEKTPOHHAS 000m0uka. M30Tomel. CTpoeHNe AIEKTPOHHBIX 000JI0UeK aTOMOB 3JIEMEHTOB MAaJIbIX
cucrema
neprosoB. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX O0O0JIOYEK AaTOMOB JJEMEHTOB OOJBIINX MEPHOI0B
anementoB  JLU. | (nepexonmpix snementos). IloHsTHe 06 OpOHTAnsX. DICKTPOHHBIE KOH(QHMIYPALMH ATOMOB XMMHHYECKHX Perynatusnbie [losnasarenbhble
MenpeneeBa M | 3JEMEHTOB. KommyHukaTuBHEIE
CTpOeHHEe aToMAa IpakTHyeckue 3aHATHSA:
Ipaxkmuueckoe sanamue Ne2 CoBpeMeHHas (OpMyNIMpOBKa 3akoHAa. 3HaueHHe [lepHoauuecKoro 3aKkoHa. 2
XapakTepHCTUKa XUMUUECKUX IEMEHTOB B IEPUOANYECKOI cucteMe
CamocrosiTe1bHast padora o0y4aromuxcs mo reme 1.2: Brimonnenue 9

pra)KHCHI/Iﬁ IO XapaKTECPHUCTUKE DJICMCHTOB MaJIbIX U OOJIBIINX nepuoa0B, NOArOTOBKA AJOKJIA10B U peq)epaTOB.




Tembl noknagos (pedeparoB): Kusns u gedarensuocts J[.M.Menneneena.
«IleproanueckoMy 3aKoHy Oyayliee He TPO3UT Pa3pyIICHHUEM. . . »

Cunres 114-ro anemenTa — TpuyM) POCCHHCKHUX (PU3UKOB-AASPIINKOB. VI30TONBI BOJOpOA.
Hcnonp30BaHuEe painOaKTHBHBIX H30TONOB B TEXHUYECKUX IIEIIAX.

PeHTreHOBCKOE M3ITydEHHE U €T0 HCIOJIb30BAHNE B TEXHUKE M MEIHIIMHE.

Tema 1.3.
Crpoenue
BeleCTBa

WonHas xumuueckas cBsi3b. VOHHasg CBA3b KaK CBS3b MEXAY KaTHOHAMM U aHMOHAMU 3a CUeT
AJIEKTPOCTATUUECKOTO MpHUTsDKeHHs. Kitaccuukaiys MOHOB: 1O COCTaBy, 3HAaKy 3apsja, HATMYUIO THAPATHOMN
o0onouku. MoHHBIE KpHcTauIM4ecKue pemeTkd. CBOWCTBA BEHIECTB C HMOHHBIM THUIIOM KPHCTAJUIMYECKOH
PEIIETKH.

KoBaneHTHass XuMmHueckas CBsi3b. MexaHM3M 00pa3oBaHUsT KOBWICHTHOW CBsi3M  (OOMEHHBI |
JIOHOPHO-aKIENITOPHBIHN). DNeKTpooTpULaTeNIbHOCTh. KoBaleHTHbIEe NONspHas U HemoJsipHas cBa3u. KpaTtHocTh
KOB&JIGHTHON CBsA3U. MoJeKyspHele M aTOMHbIE KpHCTalIMueckue perreTkd. CBOHCTBa BEIIECTB C
MOJIEKYJISIPHBIMU M @aTOMHBIMU KPUCTAJTIMYECKHMH PEHIETKAMHU.

Metannmaeckas CBs3b. MeTaummaeckas KpUCTAJIJIMYCCKasA PpCIICTKA W MCTAJLIMYCCKAA XUMHYCCKAA CBA3b.
dm3uyecKkue CBOMCTBA METALJIOB. ArperaTHLIe COCTOSAHHMS BCHICCTB U BOAOPO/JHAA CBA3b. TBep,Z[OG, KHUOKOC N
ra3006pa3Hoe COCTOSAHHA BEIICCTB. Hepexo;[ BCHICCTBA U3 OAHOT'O arp€raTHOTrO COCTOSIHUA B APYTrOC. BOZ[OpO,Z[Ha)I
CBA3b.

CamocrosiTesibHast padoTa odyyaromuxcs no reme 1.3:

BeinonHeHnne ynpakHEHHH M WHAMBUAYAlIbHBIX 3aJaHUIl HA OIpeJeNIeHHEe TUIOB XHMUYECKHX CBA3EH N
KPHUCTAJUTMYECKHUX PEHIETOK, PEIICHNE pacyETHBIX 3a/1a4 IOATOTOBKA JIOKJIa 0B U peepaTos.

Tembl noknanos (pedeparos): [lnazma — yeTBEpTOE COCTOSHUE BELIECTBA.

Amop(HbIe BelecTBa B IPUPO/IE, TEXHUKE, OBITY.

I'pyOonucniepcHble CHCTEMBI, UX KIIACCU(HKALUS U HCIIOJIb30BaHUE B POYECCHOHATLHON AESTEIBHOCTH.
Kocmernueckue renu. [Ipumenenue cycreH3uil 1 SMynbCUil B CTPOUTENBCTBE.

MuHepabsl ¥ TOpHBIE TOPOJIBI KAK OCHOBA JTUTOC(EPHI.

OK1-0OK 10
Ilo3HaBarenbHbIE
KommyHukaTtuBHble PerynaruBHsie

Tema 1.4.

Boaga. PacrBopbl.
DJIEKTPOJIUTHYECK
ast IUCCOMALIUS

UYuctsle BeniecTBa 1 cMecu. [loHsaTHe 0 cMecu BemiecTB. ['oMoreHHsIle U rereporeHHbie cmecu. CocTaB cMecei:
00beMHasi U MaccoBast JJOJIM KOMIOHEHTOB CMECH, MaccoBas 1oJist mpumeceii. Jlucnepcusie cucremsl. [loHsTHE O
aucnepcHod cucreme. JlucmepcHast ¢as3a W aucniepcHMoHHas cpena. Kiaccupukanms IUCHEPCHBIX CHCTEM.
[TonsiTve 0 KOIIONIHBIX cHcTeMax. [lucnepcHbIe CHCTEMBI B IPUPOJIE.

Boga. Boansle pecypesl 3emnu. PactBoprl. PactBopenue. Bona kak pactBoputenb. PacTBOpUMOCTh BEILIECTB.
3aBHCHMOCTh PaCTBOPHMOCTH T'a30B, )KUAKOCTEH M TBEPABIX BEIIECTB OT PA3IMYHBIX (akTopoB. MaccoBast 10715
PacTBOPEHHOI'O BEILECTBA.

SHGKTPOJ'II/ITI/I‘{CCKaH Jucconuanus. QHGKTPOJ'II/ITLI U HCOBJICKTPOJMUTHI. QHGKTPOHI/ITI/I‘ICCKEIH JUucconuanys.
MexaHu3MEI BHGKTpOHHTHqGCKOﬁ Aucconuanu Ui BEIIECTB C pas3IMYHbBIMU THUIIAMU XUMHYECKOM CBS3U.
rl/lllpaTI/IpOBaHHble U HETUAPATUPOBAHHBIC HOHBI. Crernenn BHCKTpOHI/ITI/I‘IeCKOﬁ JUCCOMalINH. CunbHble U
cia0bie OJICKTPOJIUTEI. OCHOBHBIE TIOJIOKEHHS TCOPUU BHGKTpOHHTquCKOﬁ JAUCCOoaIu. KI/ICJ’[OTBI, OCHOBAaHUA
1 COJIM KaK BJICKTPOJIUTEL.

OK1-OK 10
ITo3HaBarenbHbIE
KommyHuKaTHBHEIE

IIpakTHyeckune 3aHATHS:
Ilpaxmuueckoe 3anamue Ne3 PelmieHue 3ajad Ha cMecd U pacTBOpbl. IIpurortoBneHue pacTBopa 3aJaHHON
KOHIIEHTPAITIH.

OK1-0OK 4,0K6-0KS8,0K 10
PerynstuBubie [lo3HaBarenbHbIe
KoMMyHuKaTuBHBIE
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CamocrosiTesibHasi padora oOy4yawmuxcsi no Teme 1.4: lV3ydeHue OCHOBHBIX IOJIOXKEHUN TEOpUU
AJIEKTPOIUTUYCCKOM JUCCONMAINH. BhIMOTHEHNE YIIPAXKHEHUH 110 TeMe, TOITOTOBKA JOKIAI0B U ped)epaToB.
Tembl 1ok1a10B (pedepaToB): PacTBopsl BOKpyr Hac. TUIbl pacTBOPOB.

Bopa xak peareHT u cpena A1 XMMHUYECKOTO Tporecca. JKuznp u aesrensHocth C. AppeHuyca.

Brutag oTedecTBEHHBIX YUSHBIX B Pa3BUTHE TEOPHH MIEKTPOIUTHIECKON AMCCOIIAAIIHH.

YcTpaHeHne JKECTKOCTH BOJIBI Ha IPOMBIIUICHHBIX MTPEIIPUSTHIX.

Tema 1.5. | Kucnotsr m wx cBoiicTBa. KHCIOTBI Kak 3JEKTPOIMUTHI, WX KIACCHPHUKAIMA [0 Pa3IMYHBIM IpPHU3HAKAM. OK1-0OK 10
Knaccuduranus XUMHUYECKHEe CBOWCTBA KHCIOT B CBET€ TEOPHUH AJIEKTPOIMTHUYecKOH auccormanun. OcoOCHHOCTH [Mo3HaBaTeNbHbIE
HeOpraHHYecKuX B3aMMO/ICHCTBHS KOHIICHTPUPOBAHHOM CEpHOI M a30THOM KHUCIOT ¢ MeTayutaMi. OCHOBHBIC CIIOCOOBI OTYICHHUS KOMMYHUKATHBHBIE Pery/IsTHBHbIE
coeMHeHMIT KUCTOT. =

OcHoBaHMA W MX cBoicTBa. OCHOBAaHWS KaK BJICKTPOJMTHI, MX KIAacCH(UKAIWs MO PasINYHBIM IIPH3HAKAM.

XUMHYECKHE CBOMCTBA OCHOBAaHMH B CBETE TEOPUH OJIICKTPOIMTHUYECKOH aucconmanuu. PasmoxxeHue

HEpacTBOPHMBIX B BoJie OCHOBaHHH. OCHOBHBIE CIIOCOOBI ITOJIyYEHHUS] OCHOBAHH.

Oxkcunpl U ux cpoiicTBa. CojeobOpasyrolue W HecojeoOpasymoomme okcuabl. OCHOBHbIC, aM(pOTEpHbIC U

KHCJIOTHBIE OKCH[BI. 3aBUCHMOCTh XapaKTepa OKCHJa OT CTENeHHM OKUCIICHHs O0pasyIoIlero ero Merasia.

XuMudecKkue cBorMcTBa OKcuaoB. [lonyuyeHne okcuioB.

IIpakTHyeckue 3aHATHA: OK1-0OK 4, OK6 -OK10

Ipaxkmuueckoe sanamue Ne4 Comu: kiaccuuKanus, CBOWCTBa M crocoObl NoiydeHus. [MAponu3 coiei. PerynsatuBubie [lo3HaBarenbHbIe

Penienrie kaueCTBEHHBIX M PACYETHBIX 3a/1au. KOMMYHHKATUBHbIE

CamocrosiTe1bHast padoTa o0y4yaromuxcs no teme 1.5:

W3ydenune cBOICTB, CIOCOOOB MONYy4YEHHUS U IPHUMEHEHHS OCHOBHBIX KJIACCOB HEOPTaHHYECKHUX COEIMHEHMH,

BBINIOJIHEHHE YIPAXKHEHNH, PellIeHHe pacyeTHBIX 3a/1a4 M0 TeMe, [OJr0TOBKa JIOKJIAJIOB U pedepaTos.

Tems1 nokaagoB (pedeparo): CepHas KUCIOTa — «XJI€O XUMUYECKOW MPOMBITITICHHOCTI.

Hcnonp30BaHNE MUHEPATBHBIX KHCIIOT Ha MPEANPUATHAX PA3THIHOTO IPOdHUIIs.

OKcuapl ¥ COJIM KaK CTPOUTEIbHBIE MaTepHranbl. Mcropus rumca.

[ToBapeHHas cONIb KAK XMMHUYECKOE CHIPhHE.

MHoronukuii KapOOHAT KaJbLHs: B IPHPOIE, B TPOMBIIUICHHOCTH, B OBITY.
Tema 1.6. Knaccupukamuss XuMmMudeckux peaknuii. Peakumum coelWHEHHs, pa3lIOXKCHHS, 3aMEIIeHHs, OOMCHa. OK1-0K10
XuMHYeCKHe Kartamurnueckne peaknmu. OOpaTumble W HeoOpaTHMble peakii. ['OMOTEHHBIE M TETEpPOreHHbIE PEeaKIHH. IMo3HaBaTeNbHbIE
peakuun DK30TepMHUUECKHE U IHIO0TEpMHUUecKkue peakiuu. TernoBoit apdext xumuueckux peakuuii. Tepmoxumuueckue KOMMYHUKATHBHbIE

YpaBHCHUA. OKHCIUTEIHLHO-BOCCTAHOBHUTEIHHEIE PCaKnu.

CKopocTh XMMHYECKHX peaknuid. [loHSATHE O CKOPOCTH XWMHYECKHX peakluil. 3aBHCHMOCTh CKOPOCTH
XAMHUYECKHX PEaKIUH OT Ppa3IMYHBIX (DaKTOPOB: MPUPOABI PEarnpyromnuX BeIIeCTB, WX KOHIIEHTPAI[HH,
TeMIepaTypbl, TOBEPXHOCTH CONPUKOCHOBEHHUS M HCIIOJIB30BAHNS KaTaJIN3aTOPOB.

O0paTIMOCTh XHMHYECKHUX peaknuii. OOpaTuMble W HEOOpaTUMBIE pEakIuH. XWMHUYECKOe PaBHOBECHE H
CIOCOOBI €ro CMEIIEHH.

CamocrosiTesibHasi padoTa odyuarouuxcs no reme 1.6:

Wzydenue knaccupuKanuu XHMUYECKAX PEAKIUH 10 Pa3InYHBIM MPU3HAKAM, 3aBHCUMOCTH CKOPOCTHU PEAKIIi U
MTOJIOKCHHS XUMIYECKOTO PABHOBECHS OT PA3IHYHBIX ()AKTOPOB, BEIIOIIHEHHE YIIPAXKHEHUH 1O TeMe, TOJATOTOBKA
JIOKJIaJIOB U peeparTos.
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Tembl nok1anoB (pedeparon): Peakuny ropeHus Ha IPOU3BOJICTBE U B OBITY.

BupTtyansHOE MOJETUPOBaHNE XUMHUECKUX IPOLIECCOB.

DNeKTPOIN3 PaCTBOPOB NIEKTPOIUTOB. DICKTPOIN3 PACIIIIABOB JIEKTPOIUTOB.

[TpakTHyeckoe NPUMEHEHNE MIEKTPOIN3a: paMHUPOBAHHE, TaIbBAHOIUIACTHKA, TAJIbBAHOCTETHSI.

Tema 1.7.
MeTaJiibl H
HeMeTaJLJIbl

Mertamner. OcobeHHOCTH cTpoeHHs1 aToMOB. Du3ndeckne CBOHCTBa MeTaiuioB. Kiaccnukaims MeTaioB 10
pasNUYHBIM TIpU3HAKaM. XUMHYECKHE CBOMCTBa MeTayuoB. Mertamumorepmust. OOmme CHocoObI MOIYYEHUS
MetaiioB. Ilmpomerammyprusi, THOPOMETALIYPrus M 3ieKTpoMeraiuryprus. CruiaBsl 4YepHBIE M IIBETHBIC
.Kopposust metanios: xuMudeckast 1 3neKTpoxuMudeckast. CocoObl 3aIUThl METAIIOB OT KOPPO3UH.

OK1-0OK 10
ITo3HaBaTenbHbIE
KommyHukaTuBHble PerynsTuBHbie

IIpakTnueckune 3aHATHS:
Ilpakxmuueckoe 3anamue Ne5:Hemeramnasl — mnpocTele BemecTBa. OKUCIUTENbHBIE U BOCCTAHOBUTEIbHEBIE
cBolicTBa HeMeTaw1oB. [lonyueHne, coOupaHue u pacrio3HaBaHUE I'a30B.

Ipakxmuueckoe 3auamue Ne6: PerieHre s3KCIIepIMEHTANIBHBIX U PACYETHBIX 3a7a4 Mo TeMe «MeTauib».

CamocrosiTe1bHast padoTa o0y4yaromuxcs no teme 1.7:

HSy‘ICHI/Ie CBOﬁCTB, TMOJIYUYCHUA U IPUMECHCHUA Ba)KHEHILIMX METAJIOB U HCMCTAJIJIOB, BBIIIOJIHCHUC pra)KHeHI/Iﬁ
10 TeMe, MOAr0TOBKa K JlabopaTopHbIM paboTam 1-3 u cocTaBieHHE OTYETOB IO HUM, ITOJTrOTOBKA JOKIA/OB U
pedepaTos.

Tembl qok1ag0B (pedeparoB): VcTopus nonydeHus 1 IPOU3BOCTBA ATIOMUHUSL.

DICKTPOTUTHYICCKOE TTONTyueHHE U paduHupoBaHue Mean. JKu3Hb U nesaTeabHocTh [, J[9Bu.

Ponb MeTaluioB B HCTOPHH YEJIOBEUECKOW LUBHIM3AIMHU. McTOpHS OTEYEeCTBEHHOM UYEpHONH MeETaIyprHu.
CoBpeMeHHOE METaJLTypTHIecKOe IIPOU3BOICTBO.

Hcropust oTeuecTBEHHOM [IBETHON METATypriy. Posib MeTayuIoB U CIUIaBOB B HAYYHO-

TEXHHYECKOM Iporpecce. Kopposust MeTaiioB 1 criocoOb! 3aIUTEL OT KOPPO3HH.

WueptHble nm 61aropoaHble ra3pl. Poxnatone conn — ragorensl. Mcropus mBeACKOH CIIMYKH.

OK1-0OKS§,0K 10
Perynarusnsie Ilo3HaBaTenbHBIE
KomMmyHukaTuBHEIE

Pa3nea 2 Oprannyeckasi XuMus

50/32/18

Tema 2.1.
OcHoBHBIE
TMOHSATHSI
OpPraHN4ecKoi
XHMHU U Teopus
CTPOeHust
OpPraHU4ecKux
CcOeTMHEHN

IIpenmer opranuyeckod xumuu. IIpuponHble, UCKYCCTBEHHbIE M CHHTETHYECKHE OPraHMYECKHE BELECTBA.
CpaBHeHHE OpPTaHMYECKUX BEIIECTB C HEOPTaHMUECKUMH. BaneHTHOCTh. XMMHYECKOE CTPOEHHE KaK TOPSIOK
COEIMHEHUS aTOMOB B MOJIEKYJIBI I10 BaJICHTHOCTH.

Teopus cTpoeHus opranudeckux coeauHeHui A. M. BytiepoBa. OCHOBHBIE TOJOKEHUS TEOPUH XUMHIECKOTO
cTpoeHus. M3omepus u n3oMepsl. XUMHUYeCKHe GOPMYIBI U MOJEIH MOJIEKYJI B OPTaHHYECKOH XUMHUH.

Knaccudukanus opranumdeckux BemecT. Kiaccuuxamys BEIIECTB MO CTPOSHMIO YIJICPOIAHOTO CKeleTa M
HATMYHIO QYHKIMOHAIRHBIX Tpymi. ['omonoru u romonorusi. Hawana Homenknatypsr [UPAC.

Knaccudukarus peaknuii B opraHnaeckoil XuMuu. Peakiiuy nprcoeuHeHus (THAPUPOBAHUS, TaTOT€HUPOBAHHS,
THIpOTaJOreHUPOBaHMs, Tuaparanuu). Peakunu oTimiernuieHnst (IeTWApHPOBaHUS, JIETHAPOTaIOTeHUPOBAaHUS,
aeruaparanun). Peakunn 3amenienus. Peakuny n3omepuszanmu.

CamocrosiTe1bHast padoTa o0y4yaromuxcs no teme 2.1:

W3yyeHne oCHOBHBIX MOJOKEHUH TEOPUU CTPOCHUS OPIraHUUECKUX COSANHEHMUH, KTacCu(hUKAIMU OpraHUYECKUX
BEILIECTB M PEAKIIHiA, BBIIIOJIHEHUE YIIPAXXHEHUH 110 TEMeE, IT0JI'0TOBKA JOKIAT0B U pedepaToB.

Tembl qoknagoB (pedeparoB): JcTopus BOSHUKHOBEHHUS U Pa3BUTHSL OPTaHUYECKOM XUMHUU.

Buranusm u ero kpax. XKusus u gesarensHocts A.M. byrneposa.

OK 1-OK 8, OK 10
ITo3naBarensHbIE
KomMmyHuKaTHBHEIE
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Poub oTedyecTBEeHHBIX YYCHBIX B CTAHOBJICHUU U PA3BUTHUU MHpOBOﬁ OpFaHI/I‘{CCKOﬁ XHUMUH.
COBpeMEHHHe MpEACTABJICHUA O TCOPHUU XUMHUYCCKOI'O CTPOCHUS.

Tema 2.2.
Yraesoaopoas: u
HX MPUPOJHBbIE

AnkaHbl. AJIKaHbI: TOMOJIOTHUECKUN PsiJl, U30MEPUsl 1 HOMEHKJIATypa alkaHOB. XMMHUYECKHE CBOMCTBA aKaHOB
(MeraHa, 3TaHa): TOpeHHE, 3aMeEIeHHE, pa3IoKeHHe, AETHApHUpoBaHHE. lIpnMeHEeHHEe ajJKaHOB Ha OCHOBE
CBOMCTB.

AJKeHBI. DTHIICH, €r0o IoiydeHue. | 'oMoJoTHYecKuid psia, W30Mepus, HOMEHKIAaTypa alKeHOB. XHUMHYECKHE

OK1-0OK 10
ITo3HaBaTensHbIE
KommyHukaTuBHble PerynsTuBHble

Heroticn CBOJCTBA DTHUJIEHA: TOPEHUE, KAYECTBEHHBIE PEAKLUH, TUApaTanys, noauMmepusanus. [IpuMeHenne s>TuaeHa Ha

OCHOBE CBOJCTB.

Juensl u kayayku. [IoHsATHE O AMEHAX KaK yrIICBOAOPOJaX C ABYMs JBOWHBIMHU CBSI3sIMU. CONpsHKEHHbBIEC UEHBI.

Xummdeckue cBoiicTBa OyraameHa-1,3 u m3ompeHa: oOecuBeurBaHHE OpPOMHON BOIBI W MOJMMEPH3ANUs B

Kaydyku. HaTypanbHblil M CHHTETHUECKHE KaydyKH. Pe3una.

AnkuHpl. AueruneH. XWUMHYECKHE CBOICTBa alleTHIEHA: TopeHHe, oleclBeunBaHWE OpPOMHOI BOJbI,

IIPUCOETMHEHHUS XJI0pPOBOIopoa U ruapaTanus. [IpuMeHeHne alleTuiIeHa Ha OCHOBE CBOMCTB.

Apenbl. Bbenszon. XuMUUeCKHE CBOWCTBA OCH30/a: TOpPEHHE, PEAKIMU 3aMelIeHUs (TajloreHUpOBaHME,

HutpoBanue). [Ipumenenne 6eH301a Ha OCHOBE CBOWCTB. [IpHpoiHbIE UCTOYHUKH yriieBoaopoaoB. [IpuponHblii

ra3: cocras, IpuMeHeHHe B KauecTBe TommBa. Hedth. CoctaB m mepepaborka HedTH. Ileperonka Hedru.

Hedrenpoaykrsl. Buabl Torusa.

IIpakTHyeckue 3aHATHSA: OK1-0OKS8§,0K 10

Ipaxmuueckoe 3auamue Ne7: PellleHre KaueCTBEHHBIX U PACUETHBIX 33/1a4 10 TeMe «YTJIEBOIOPOIBDY Perynatusrble ITo3HaBaTeIbHbIE

CamocrosTenbHas pa6ora 00y4amuxcs no reme 2.2: KoMMyHHUKaTHBHBIE

W3ydenne cocraBa, CTPOEHUS, CBOMCTB, MOMyYEHH U MPUMEHEHHs YTJIEBOJOPOIOB, PEHICHUE KAYECTBEHHBIX U

pacyETHBIX 3a/1a4 110 TeMe, ITOIrOTOBKA JOKIAZ0B U pedepaToB.

Tembl qokn1ag0B (pedepaToB): DKOIOTNUECKHE ACIEKTHI UCIIOIB30BaHMs YTIIEBOAOPOIHOTO CBIPbSL.

OKOHOMHUYECKUE ACHEKTHI MEKAYHAPOIHOTO COTPYAHUYECTBA 10 UCIOIb30BAHUIO YTIIEBOJOPOIHOTO ChIPbhS

HcTopus oTKpBITHS U pa3pabOTKH ra30BEIX U HEPTIHBIX MeCTOpoXKaeHHl B Poccuiickoit ®enepanun.

XuMHSL YTTIEBOJOPOJHOTO CHIPhSI M MOs Oyaymas mpodeccusa. YTIEBOAOPOAHOE TOIUIMBO, €r0 BUABI U

Ha3zHaueHHe. CHHTeTHYECKHE KayIyKH: HCTOPHUS, MHOTOOOpa3ne U NepCIeKTHBEIL.

Pe3nHoTEeXHNYECKOE TPOU3BOICTBO U €T0 POJIb B HAYYHO-TEXHUIECKOM MPOrpecce.

CBapo4HOe MTPOU3BOJICTBO U POJIb XUMHHU YIIIEBOJIOPOJIOB B HEM.

Hed1s 1 ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOTHOTO MEX/IYHapOJIHOTO COTPYAHUYECTRA.
Tema 2.3. Cruptel. ['uapokcunpHas Tpynna kak (QyHKIHOHaubHas. [IOHSATHE O MpeAaeNnbHBIX OJHOATOMHBIX CIHPTaX. OK 1-OK 8, 0K 10
Kucoponconepxka | XHMUYCCKAE CBOHCTBA JTAaHONA: B3AUMOJCHCTBHE C HATpHEM, 00pa3sOBaHME MPOCTHIX M CIOKHEIX d(HPOB, [lo3HaBaTeNbHbIE
1He oprammyueckne | OKUCICHHE B albleru. IIpuMeHeHMe 3TaHONA HA OCHOBE CBOWCTB, NOJNYEHHE. AJKOrOJIU3M, €r0 MOCIENCTBUSA KOMMYHUKATHBHbIE
BelIecTBa JUIL OpraHM3Ma uelloBeKa U MperynpekAeHue. [NHIepuH Kak MNpeAcTaBUTENhb MHOTOATOMHBIX CIHMPTOB.

KauectBennas peaKkusa Ha MHOTOATOMHBIC CIUPTHI. HpI/IMCHCHI/Ie TJIMIeprHa.

Oenon. duznueckne W XUMUYECKHE CBOMCTBa (eHoNa. B3anMmHOE BIUSHUE aTOMOB B MoJiekyse (eHona:
B3aMMOJICHCTBHE C THIPOKCHAOM HATPHUS M a30THOH KuciaoTol. [Ipumenenne heHoIa Ha OCHOBE CBOMCTB.

AJ'H)I[CI‘I/IHI)I. Tlonsitue 00 ajipacrujax. AJII;Z[GFI/I,Z[H&S[ rpyIliIa Kak (byHKIII/IOHaJ'II)HaH. q)OpMaJ'IL,HGFI/IH n €ro
CBOICTBa: OKHCIICHUE B COOTBETCTBYIOLIYIO KHCJIOTY, BOCCTAHOBJICHUC B COOTBCTCTByIOIlII/If/'I CIIUPT. HOJ’Iy‘ICHI/Ie
aJIbJACTUI0B. HpI/IMCHCHI/IC q)OpMEU'H:HCFI/IHa Ha OCHOBE €r0 CBOMCTB.

Kap6oHoBsle kuciothl. IlonstHe o kapOoHOBBIX Kuciorax. KapOokcwiibHas rpynma Kak (yHKIHMOHAJIbHAS.
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Il'omouornyecknii psii MpeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCHOT. [loiydeHne KapOOHOBBIX KHCIOT.
XuMHYecKne CBOMCTBA YKCYCHOM KHCIIOTBI: OOIIME CBOWCTBA C MHUHEPAIBHBIMH KHUCIOTAMH W PeaKIus
stepudukanuu. [IprMeHeHre yKCYCHOH KHCIOTH Ha OCHOBE CBOMCTB. BhICIINe KHpHBIE KUCIOTH HA TIpUMEpe
NaJIbMUTHUHOBOM U CTEAPUHOBOM.

Crnoxuble 3¢upsl U Xupbl. [lomydeHne cinoxHbIX 3¢upoB. CioxHbIe >QHPH B NPHUPONE, WX 3HAUYCHHUE.
[IpumMeHeHre CIOXHBIX 3(GHPOB Ha OCHOBE CBOMCTB. JKHpHI Kak ciokHBIe 3¢uphl. Kimaccudukarus >XKUpoB.
XHUMHUYECKUE CBOMCTBA KUPOB. IIpuMeHEHNE )KUPOB HA OCHOBE CBOMCTB. Mbla.

IIpakTnuyeckune 3aHATHS:
Ipaxmuueckoe 3anamue Ne§: YriaeBonsl U UX kiaccupukaims [ mroko3a u e€ cBoicTBa, IPUMEHEHUE TIFOKO3HI,

OK1-0OKS§,0K 10

2 Perynarusnsie Ilo3HaBaTenbHBIE
noJjucaxapuapl. 3Hau€HHWE YIVIEBOJOB B MPHUPOJAE U OKM3HM denoBeka. OOoOmeHne 1o Teme KOMMYHUKATHBHbIE
«Kucnopoaconepkanue opraHideckye BeIecTBay.

CamocrosiTe1bHast padoTa o0y4yaronuxcs no teme 2.3:
N3yyenue cocraBa, CTPOCHHs, CBOMCTB IIOJYyYEHUS W IPUMEHEHUS BAXKHEHIIMX IPEICTABUTEICH
KHUCJIOPOACOEPKAIIUX OPTaHMUECKUX BEIECTB, pPEIICHHE KAueCTBEHHBIX M pPACUYETHBIX 3ajad II0 TeMe. 6
IlonroToBKka MHAMBHUIYalbHOTO TPOEKTa IO OJHOM M3 HA3BaHHBIX BBIIIE TEM C HCIOJB30BaHUEM
nH(pOpPMAIMOHHBIX TEXHOJIOTHI.
Tema 2.4. Awmunsl. [loHsATHE 00 amuHAX. AnmdaTHUecKde aMHUHBL, UX KIacCH(UKAIMI ¥ HOMECHKIATypa. AHWINH Kak OK1-0OK 10
Asorcogep:amue | OpraHudeckoe ocHopanue. Ilosyuenue anuImHa u3 HUTpoOeH3oa. IIpuMeHeH e aHNTMHA Ha OCHOBE CBOWCTB. [Mo3HAaBaTEIbHBIC
OpraHHYecKHe AMUHOKHCIOTBI. 3 AMMHOKHCIIOTEI Kak am@oTepHble ANQYHKIMOHAIBHBIE OpPraHUYECKHE COCIUHEHHS. KoMMyHHKaTHBHbIE PerymsaTusHbe
BellecTBa. Xm\fymecxne cBOMcTBa aMUHOKHCHOT. [lenTuaHas cBs3b ¥ nomunentuasl. [IpumMeHeHne aMHMHOKHCIOT Ha OCHOBE 4
CBOMCTB.
Hommmeper Benku. Ile 0 X i 0 :
. IlepBuuHas, BTOpHYHAs, TPETHYHAs CTPYKTYyphl OelIKoB. XHMHYECKHE CBOMCTBAa OEIIKOB: TOpPEHHE,
JICHaTypauusi, THAPOIIN3, IIBETHBIE peakiny. belku u nmomrcaxapuabl Kak OHONOINMEpHI.
IpakTHyeckue 3aHATHA: OK1-OKS§,0K 10
Ipakxmuueckoe 3anamue Ne9. «PeleHne >KCIEPUMEHTAIBHBIX 3a1ad HA HWACHTH()UKALHIO OPTraHUYECKHUX 4 PerynsituHble [T03HaBaTETbHBIC
COEJIMHEHUI. KoMMyHUKaTUBHBIE
Ilpaxmuueckoe 3ansmue Nel(): Tlomumepsl. [TnactMacchl u BoJokHa. «Pacmo3HaBaHue MIacTMace U BOJIOKOH).
CamocTosiTe1bHast padoTa o0y4yaronuxcs no teme 2.4:
N3yyenue cocrtaBa, CTPOCHHs, CBOMCTB IIOJYyYEHUS W IPUMEHEHUS BAXKHEHIINX IPEJCTaBUTENEH
a30TCOJIEPKAIMX OPraHWYEeCKHX BEIIECTB M IIOJIMMEPOB, MOATOTOBKAa K JabopaTopHeIM pabotam 4,5 u 4
COCTaBJIGHHE OTYETOB MO HHUM. I10roToBKa MHIMBUAYAIBEHOTO MPOEKTA C MCIOIH30BAHNEM MH(OPMAIIMOHHBIX
TEXHOJIOTHH.
Pa3znea 3. OcHoBBI OHOIOTHHN 36/24/12
Tema 3.1. OO0BeKT n3yueHwust Onoaoruu. [[pu3HaKy KUBBIX OPraHU3MOB. Y POBHH KMBO MaTepuu. KieTka — ayeMeHTapHas OK1-0OK 10
Vyenne o KjeTke | KUBas CHCTeMa M OCHOBHAs CTPYKTYpHO-(YHKIMOHATIbHAS eIMHAIIA BCEX KUBBIX Oprann3MoB. Kpatkas ucropus [lo3HaBaTeNbHbIE
U3ydeHHs KIEeTKH. XHUMHUYecKas opraHu3anus kiaeTkd. OpraHudeckue U HEOPraHMYECKUE BEIIeCTBA KIETKH U 4 KOMMYHUKATHBHBIE PerysTHBHbIE
JKMBBIX OPraHu3MoB. benku, yrneBopl, IMNUAbI, HYKJICHHOBBIE KUCIOTHI U UX POJIb B KIIETKE.
JHK — nHocutens HacnenctBeHHO mH(popmarmn. Pemmkanns HK. I'en. 'emermduecknii kox. buocmuTe3
Oenka.J)KU3HEHHBIH IUKIT KIETKA. MUTO3.
IIpakTHyecKue 3aHATHUSA: 2 OK1-0OK38,0K 10

IIpaxmuuecxoe sausmue Nel I Ctpoerne n GyHKnnn kinetku. CpaBHEHHE KIIETOK PACTEHHH U )KUBOTHBIX. OOMeH




BCLICCTB U MPEBPALLICHNUEC DOHEPIUU B KIICTKC.

PerynsituBnbie [1o3HaBaTenbHbIC

KoMMmyHuKaTuBHBIE

CamocrosiTe1bHast padoTa ofy4yaromuxcs no teme 3.1:

W3y4yeHune cTpoeHUs KIETOK NMPOKApUOT M 9yKapHOT [0 MaTepraly y4eOHHKa U KOHCIEKTY Jiekuuid. CpaBHeHUE

CTpOEHUs KIETOK pacTeHUi 1 )kUBOTHBIX. [loAroToBKa nOKIaza.

Tembl qok1an0B (pedeparon): Knerounas Teopus cTpoeHus opranu3mMoB. McTopust 1 cOBpeMEeHHOE COCTOSTHHE.
Tema 3.2 PasMHOXeHHEe — BaxKHEHIIee CBONCTBO JKUBBIX OpraHu3MoB. [lonoBoe u Oecronoe pasMHOXeHHE. Meiios. OK1-0OK 10
Pa3MHOKeHHe U O0pa3oBaHue MOJOBBIX KJIETOK U OIIOZOTBOPEHHE. [lo3HaBaTeNbHbIE
HHIMBHIYAIbHOE WunuBuayansHOe pa3BUTHE OpraHu3Ma. DOMOPHOHAIBHBIN 3Tan OHTOreHe3a. OCHOBHBIE CTaUU YMOPHOHAIBHOTO KoMMyHUKaTHBHbIE Pery/1sTuBHbIe
pasBuTHE pasBurust. [loctamOpronansHoe pa3Butie. CX0ACTBO 3apOAbIIIEeH IPEeCTaBUTENEH Pa3HbIX TPy ITO3BOHOYHBIX

KaK CBHJCTENBCTBO WX JBOJIONMOHHOTO pojcTBa. I[IpHYMHBI HapymIeHWH B pPa3BUTHH OPraHHW3MOB.
MHOTOKICTOHBIX WunuBuayansHoe pa3BuTHE YesnoBeka. [locnencTBus BIMSHHS aJIKOTOJS, HUIKOTHHA, HAPKOTHYECKUX BEIECTB,
OPraHHU3MOB

3arpsA3HCHUA CpeAbl Ha PA3BUTHUC UCTIOBCKA.

CamocrosiTesbHasi padoTa o0yyaromuxcs no reme 3.2:

W3y4yeHne OCHOBHBIX CTaauii AMOPHOHAIBHOTO M MOCTAMOPHOHAIFHOTO PAa3BUTHSA OPraHW3MOB, BeIsBieHue
MIPU3HAKOB CXOJICTBA 3apOABINICH YeIOBEKa W JIPYTrHMX MO3BOHOYHBIX KaK JI0KAa3aTENLCTBA MX IBOJIONHMOHHOTO
POJICTBa IO MaTepHaly yueOHUKA U KOHCIEKTy. [IoaroToBka 1OKIa 0B U Mpe3eHTALUH.

Tembl 10K1a10B (Ipe3eHTAIUI):

BnustHue OKpy KaroIei cpesibl U ee 3arpsA3HeHNs Ha pa3BUTHE OPTaHU3MOB.

BnusiHue KypeHusi, ymnoTpeOJieHHsI aJKOroyii M HApKOTHUKOB DOIUTEISIMH Ha SMOpPHOHANBHOE pa3BUTHE
pebenka.ButamuHbl, pepMeHTHI, TOPMOHBI U HX POJIb B opranu3Me. HapymieHust npu ux HeocTaTtke U H30bITKE.

Tema 3.3 OcHOBBI
TeHEeTHKH H
CeJIeKINH

I'enernka — Hayka O 3aKOHOMEPHOCTSX HACJIEJCTBEHHOCTU M M3MEHYMBOCTU OpraHusMoB. I'eHeTnyeckas
TEPMHUHOJIOTHSI M CHMBOJIMKAa. 3aKOHBl TEHETHUKH, YCTaHOBIeHHBbIe I. Mennenem. MoHorubpunHoe u
JUruOpuHOe cKkpemmnBanre CLeIyIeHHOE ¢ M0JI0M HacJIeI0BaHue. 3HaYeHNE TeHETHKH JUIS CENEKI[MH MEANIHHBI.
HacnencrenHble 00J1€3HM YeNIOBEKA, X MPUYMHBI U TPOPHUIAKTHKA.

3aKOHOM€pHOCTI/I HU3MCHYHMBOCTH. HaCJ’IeI[CTBeHHaH, WKW TCHOTUIINYCCKAasA, U3BMCHYUBOCTD. MOZ[I/I(i)I/IKaL[I/IOHHaH,
WKW HCHACJICACTBEHHAA, UBMCHYNBOCTD.

OCHOBBI CEJICKIIMM PacTeHHH, )KUBOTHBIX M MHKPOOPraHn3MoB. OjIOMalllHUBaHUE JKMBOTHBIX M BBIpAI[UBAHUE
KyJbTYPHBIX PAacTeHUN - HadyallbHbIe dTambl celeknud. Yuenue H. V. BaBumoBa o meHTpax MHOrooOpasus u
MIPOMCXOKACHHS KYJIbTYpPHBIX pacTeHnil. OCHOBHBIC METO/IBI CEJICKIIMI: THOPHIN3aLUs U HCKYCCTBEHHBIH 0TOOD.
OCHOBHBIE JIOCTDKCHHSI COBPEMEHHOW CEJEeKIMH KyJbTYPHBIX pAcTeHWH, IOMAallHMX JKUBOTHBIX H
MHKPOOPTraHM3MOB. broTexHOIOTHS, €€ JOCTHKEHNS ¥ IEPCTIEKTUBEI Pa3BUTHSL. DTHYECKHE ACTIEKThl HEKOTOPBIX
JOCTH)KEHHH B OMOTEXHOJIOTHHU (pOOJIeMbI KIIOHMPOBAHHMS).

OK1-0OKS8§,0K 10
ITo3naBarenbHbIE
KommyHnukaTtuBHbIE PerynstusHbie

IpakTHyeckue 3aHATHA:
Ilpakxmuueckoe 3anamue Nel2: XpoMocoMHasl Teopusl HacleACTBeHHOcTU. ['eHeTuka mona. B3aumoneiictBue
reHoB. PelieHne reHeTHIeckrx 3aaad.

CamocrosiTesibHast padoTa odyuaruuxcs no reme 3.3:

W3ydeHnne 3aKOHOMEPHOCTEH MOHOTHOPHIHOTO ¥ JUTHOPUAHOTO CKPEIIMBAHHS, XPOMOCOMHOH TEOpHUH
HACJICACTBEHHOCTH W TCHCTHUKHU I10JI1a, PEHICHUC HpOCTeI\/’IIHI/IX TEHCTHYCCKUX 3aaad Ha MOHOFI/I6pI/I}1HO€ u
TUTHOPHUIHOE CKpEIIMBaHMEe W CIEIUIGHHOE ¢ TIOJIOM HaclefoBaHue VI3yueHue HAcIeICTBEHHOH W
HeHaCJ’Ie}ICTBeHHOﬁ N3MCHYMBOCTHU IO MaT€pually yqe6Hm<a 1 KOHCIICKTY HeKHHﬁ. HOHFOTOBKa JOKJIadOB N

OK1-0OKS§,0K 10
Perynstusnbie [1lo3HaBaTenbHbIE
KoMMyHuKaTuBHBIE




NIpe3eHTalMi 10 TeMe, paboTa HaJ UHAMBHUAYAIbHBIMU ITPOEKTaMH. [3yueHne METOI0B CeNIeKIIMU U IOCTHKEHUH
COBPEMEHHOM CEeJICKIIMH U OMOTEXHOJIOTUH 110 MaTepually y4eOHHKa U KOHCIEKTY JIEKIHA, MOATOTOBKA JJOKIIAJI0B,
pedepaToB U IMpe3eHTAIHA.

Temb1 qok1agoB (pedeparoB): HaciencTBeHHas nHGOpManus U Iepeaada ee U3 IMOKOJICHHUS B IOKOJICHHE.
JlpamMaTHdIeCcKne CTPAHUIIBI B HCTOPHH PA3BUTHS TCHETHKH.

Ycnexu coBpeMEHHOM T€HETHKH B METUIMHE U 3PABOOXPAHCHNH.

VcTopust nponCXOKA€HHS OTENBHBIX COPTOB KYJIbTYPHBIX pacTeHuil. buoTexHosmorns u e€ TOCTHKEHUSL.

Tema 3.4 Uctopus pa3BuTHSA 3BOTIONMOHHBEIX uael. 3Hauenme pabor K. Jlummes, XK. b. Jlamapka B pasButumn OK 1-OK 8, OK 10
JBOJIIOMHOHHOE SBOITIOIMOHHBIX UIel B Oronoruu. JBomonnonHoe yuenne Y. [lapsuna. boprOa 3a cymectBoBanue u €€ (OpMBL 2 [lo3HaBaTeNbHbIC
yueHnue EctecTsernbtii 0T60p. KomMyHuKaTHBHBIE

IIpakTHyecKkune 3aHATHS: OK1-0OKS§,0K 10

Ilpakmuueckoe 3amsmue Ne [3: Koumemuus Buga u ero kputepuu. Omnucanue ocobeld Buga 10 2 Perynstuabie [To3HaBaTe bHbIC

MopdonoruueckoMy Kputepuio. llonymsuus- CTpYKTypHash eIMHMIA BHAA W DBOJIOLHMHA. MHUKPOIBOIIOIHMS. KoMMyHHKaTHBHbIE

CoBpeMeHHbIE TPECTABICHNS O BUA000Pa30BaHHH.

CamocrosiTe1bHast padoTa o0y4yaromuxcs no teme 3.3:

O3HakoMJIeHHE ¢ UCTOpUeEH pa3BuTus sBomonoHHbIX uaeit K. Jlunnes, XK. b. Jlamapka Y. JlapBuna. OueHuBanue

pOIM SBOJIONMOHHOTO YyYEeHHS B (OPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpA.

O3HaKOMJICHHE C KOHIIETIMEH BUIA M €ro KPUTEPHAMH II0 MaTepually ydeOHHKa M KOHCIEKTy. BrimonHeHue

WHIUBHUIYaJIbHBIX 3aJJaHUH 110 OMHCAHUIO 0COOEH OJJHOTO BHIA MO MOP(HOJIOTHIECKOMY KPUTEPHIO, BBISBICHHIO 3

MIPUCTIOCOOIEHHOCTH OPTaHM3MOB K pa3HbIM cpeiaM oOutanus. [1oaroroBka OKIamnoB u pedeparos.

Tembl nok1an0B (pedeparon): McTopus pa3Butus 3BOIOLUMOHHBIX uiael 1o Y. Japsuna.

«Cucrema npuponsi» K. JInHHes 1 ee 3HaUeHHE 111 Pa3BUTHS OMOJIOTHH.

CoBpeMeHHbIE TPEJCTABICHNS 0 MEXaHI3MaX M 3aKOHOMEPHOCTSIX 3BOJIFOLINH.
Tema 3.5 Pazeurue | Makpospomronus. JJokazatenscTa sBomonun. OCHOBHBIE HaMpaBlIeHUs 3BOITIONMHU. bronorudeckuii nporpecc u OK1-0OK 10
OpPraHu4ecKoro Ouonornyeckuii perpecc. Kparkas vcTtopus pa3BHTHSI OPraHMYECKOro MHpa. OTallbl JBOJIOLUHM YeJIOBEKA. 2 [Mo3HaBaTebHbIE
MHpa MHoroo0pasue >KHBOr0 MUpa Ha 3eMJie ¥ COBPEMEHHasI €0 OpraHu3alusl. KOMMYHUKATHBHbIE PerynsTHBHbIE

CamocTosiTe1bHast padoTa o0y4yaronuxcs no teme 3.5:

O3HaKOMJIEHHE C JABMXKYIIUMU CWJIaMH 3BOJIIOLOHUU U eé J0Ka3aTeJIbCTBaMH, C OCHOBHBIMU HAIIpaBJICHUSAMHA

9BOJIIOLUM, C HMCTOPUEH pa3BUTHS OPraHMYECKOro MHpa II0 Marepuany ydeOHuMKa M KoHcnekry. OleHka 1

pa3IMYHBIX TUIIOTE3 O MPOUCXOXK/AeHHE uesioBeka. [loaroroBka n0ki1asoB U pedeparos.

Tembl nokaanoB (pedeparon): CoBpeMeHHbIE NPEACTABICHUS O 3apOXKICHUH )KU3HU. PaccMoTpeHue u oueHka

Pa3JIMYHBIX TUIIOTE3 NPOUCXOK/ICHHS.

IpomeskyTouynas arrectanus - AMpdepeHINPOBAHHBIN 3a4eT

Bceero | 150/100/50
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3. YCJIOBUS PEAJIU3AIIMU ITPOT'PAMMBI YYEBHOM U CHUILIMHBI

3.1. las peanu3anuu nporpaMMbl y4eOHOM TUCHUILINHBI PeIyCMOTPEHbI cJIeAyIolue

crnenuajJgbHbIC MIOMECIICHUSA

OCHaHleHHOCTI) cnenuaJbHBIX MOMeIIeHnii

IlepeyeHb TUIEH3MOHHOTO IPOrPAMMHOI0
ob0ecneyeHud

r. [Terpo3aBosck, yn. Bapnamosa, 1. 34 Ne 403 Kabuner xumuun

KommuiekT yueOHOU MeOenu (CTOMNBI, CTYIbS,
KJIacCHasl  JIOCKa), TEepPCOHAJIBHBIM  KOMIIBIOTEP
(cuctemusiii Oyok Intel Celeron CPU 2,53 GHz,
504 Mb O3Y; wMonuTOop matrix; KJIaBHATypa;
MaHUIyAsATOp MbIb), npuHTep HP Laser Jet P1006,
MyJIbTUMEANHHBIN TpoekTop ViewSonic PID6211P,
ayJIu0 KOJOHKH.

Ta0auuer: Menneneena; PactBopumocTu
CcoJIel, KHCJIOT W OCHOBaHuW; MHIuMKaTOpOB;
Ctpoenue aroma; ['oMooru4eckoro psjia ajakaHOB;
Knaccudukanus  OpraHMYECKUX  COCIMHCHUM;
DNEKTPOXUMHUYECKHUH Psijl HAMIPSHKEHUN METAIJIOB.

Komneknuu: Metamnos; Crekina; [lonmumepos;
UyryH, cTais.

OO0pa3upbl OpraHuYecKux BeUlecTB, NpuOop AJs
JEMOHCTPALIMN  AJIEKTPOIPOBOJIHOCTU PACTBOPOB,
CTOJIUK TIOABEMHBIM JUIsI JEMOHCTPAIIMH OMBITOB,
muctTiisaTop( He pabouumit), ammapar Kwumma,
KOMIUJIEKT IJIAKATOB 110 OPTaHUYECKON XUMHUH.

Microsoft Corporation Windows XP
(HoroBop  12080/SPB9 ot 31.07.2009;
Horosop  48-177/2012 ot  16.08.2012;
Horoop  48-209/2013 ot 28.10.2013);

Microsoft Office 2007 ([{orosop 48-017/2012
or 27.01.2012; [Horosop 48-124/2010 ot
19.05.2010); Adobe Systems Inc. Flash Player
(pactpocTpaHsieTcss  CBOOOJHO,  JIMIICH3US
ADOBE PCSLA, mnpaBoo6nanatens Adobe
Systems Inc.); Adobe Systems Inc. Reader

(pactipocTpaHsieTcsi  CBOOOJIHO,  JIMIICH3HS
ADOBE PCSLA, npaBoo6iamarens Adobe
Systems Inc.); 7-zip.org 7-zip
(pactpocTpaHsieTcsi  CBOOOJIHO,  JIMLICH3HS

GNU LGPL, npaBoobnanarens Igor Pavlov).

3.2. UudopmanuoHHoe odecneyeHne pean3aiu NporpaMmmMsbl

Buja uzpanus
(y4eOHHK,
yeOHoe
y MecTo U31aHuA,
nocoomue,
H31aTeJIbCTBO, IO/
MeTOHYeCKHe
U31aHMS, KOJI-BO
HasBanmue ABTOp YKa3aHus,
CTPAHML/IOCTYITHOCTH
NPAKTHKYM U
HH(oOpMaALOHHOT O
T.Il., CCHLIIKA
ecypca
HAa pecyp
HHpopManHOH
HBI pecypc)
OcHoBHas1 JInTepaTypa
Xumusa ans npodeccuir  u | I'abpuensu O.C. VY4eOHuk M.: U3zpatensCkuil LEHTP
CIIEIIMAIBHOCTE TEXHUYECKOTO «Axagemus», 2017.-272c.
npoduisi: y4eOHHK Mg CTY/I.
CIIO
Oo6mas xumus g CITO H.JI. I'nmunka YuyebHoe M.: KnoPyc, 2019. - 748 c.
nocooue (3meKTpOHHBII pecypc
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Book.ru)
O6mas 6uonorus anst CIIO C.I'. MaMOHTOB, YuebHuk M.: KnoPyc, 2020. - 323c.
B.b. 3axapos (371eKTpOHHBII pecypc
Book.ru)
JonosHUTeILHAS JUTEpPaTypa
buonorus CITIO/ non pen. B.H.Apsiruna Y4eOHUK U M.: Uzn-Bo HOpaiir,
B.H.Sppiruna -2-e w3g. — M.: MPAKTUKYM 2019-378 c. -
N3n-Bo KOpaiit, 2019-378 c. - (ITpodeccronanpHOE
o0Opa3oBaHmHe)
Xumus.  Tectel, 3amaun  u | ['abpuemnsn O. C. Yyebuoe M: Axkanemus, 2014.- 224c.
YIOpaKHEHHS: yuel. mocodue 1 | U Jap. nmocobue
CIIO
buosnorus KoncrantrnHos YyeOHUK M: Akagemus, 2017.- 336 ¢
B.M.

www. hemi. wallst. ru (OOpa3oBaTenbHbI CAaUT JJIsl IIKOJLHUKOB M
CTYJEHTOB «XUMHUSI»).

WWW. chemistry.ru (Xumust: OTKPBITBIH KOJICIK).

www. alhimikov. net (OOpa3oBaTenbHbIN CalT AJIS MIKOJILHUKOB).

www. chem. msu. su (3aexkTpoHHas 6HOIMOTEKA IO XUMUH).

www. enauki. ru (MHTEepHeT-u3maHue s yuuteneil «EctecTBeHHBIE
HayKN»).

www. lseptember. ru (Meroanueckas razera «llepBoe ceHTIOp»).
www. hvsh. ru (kypHast «XuMuUS B IIKOJIE»).

www. hij. ru (kypHan «XUMHUS U KUZHBY).

www. chemistry-chemists. com (91€KTpOHHBIH XypHan «XHUMHKH |
XUMUS).

www. hvsh. ru (xypHan «XuMHS B LITKOJIEY).

www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBbI TOpBI»).
www.shio.info Bcst  Owuonorus. CoBpeMeHHass OWOJIOTHS, CTaTbH,
HOBOCTH, oubInoTexa.

www.biology.ru buonorus B OTKphITOM KOJUTEIKE.

window.edu.ru EnuHoe OkHO J0CTyma K 0Opa3oBaTeIbHBIM pecypcam
WuTepHera no 61M0I0THH.

www.schoolcity.by Buosorust B Borpocax u oTBeTax.
www.bril2002.narod.ru buonorust TUTST
www.bril2002.narod.ru.

www.5ballov. ru/test (Tect mns aOUTypHEHTOB MO BCEMY IIKOJIBHOMY
Kypcy OHonorun).

IIKOJIBHHUKOB

www. vspu. ac. ru/deold/bio/bio. htm (TenexkoMMyHUKaIIOHHBIE
BUKTOPUHBI 1O OWOJIOTMM — D3KOJOTMM Ha cepBepe BopoHexckoro
YHHUBEPCUTETA).

www. informika. ru (OnekTpoHHBIH Yy4eOHMK, OOJBIIONW CIHCOK
WHTEPHET-PECYPCOB).

www. nrc. edu. ru (buonormueckas kaptuHa Mupa. Pazgen
KOMITBIOTEPHOTO  y4eOHHMKaA, pa3paboTaHHOTO B  MOCKOBCKOM

roCy/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).
Www. nature. owww.sbio.infok. ru (Penkue u mcyesaromue KHUBOTHBIC
Poccun — mpoekt Oxosormyeckoro uneHtpa MIY um. M. B.

HNuTtepHeT-pecypcesl
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http://www.biology.ru/
http://www.schoolcity.by/

JlomonocoBa).
www. kozlenkoa. narod. ru ([yis Tex, KTO y4uTCs caM U y4UT JPYTHX;
OYHO M AMCTAHIIMOHHO, OMOJIOTHH, XUMHUH, IPYTHM TIPEIMETaM).
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUA YYEBHOM JUCIHUILIVNHBI

Pe3yabTarnl 00y4yeHus

Kpurepum oueHku

MeTtoabl OLIEHKH

* IUYHOCTHBIE:
- YYBCTBO TIOpAOCTH MU YBAXCHHA K

UCTOPUM  PA3BUTHUS U JIOCTHIKCHHUSIM
OTEYEeCTBEHHOM MH(POPMATUKH B MHUPOBOMH
WHyCTpUU UH(OPMAIMOHHBIX
TEXHOJIOTHI;

- OCO3HAaHHUE CBOEr0 MECTA B
UH(POPMALIMOHHOM OOIIECTBE;
- TOTOBHOCTH u CIIOCOOHOCTH K

CaMOCTOSITEIBHOM M OTBETCTBEHHOU
TBOPYECKOMN JEATEeIIbHOCTU c
MCII0JIb30BaHUEM

MH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX
TEXHOJIOTUH;

- YMEHHME HCIOJIb30BAThH
COBPEMEHHOMN

JOCTHKEHUS
UH(POPMaTUKU JUTS
MOBBILICHUS COOCTBEHHOTO
MHTEJUICKTYaJIbHOTO pa3BHUTHS B
BBIOpaHHOW  Tpo(ecCHOHaIbHON  Jes-
TEJIBHOCTH, CAMOCTOSITEITFHO ()OPMHPOBATH
HOBbIe JUIs ce0si 3HaHus B THpodeccuo-
HAJIbHOW 00J1aCTH, WCIIONB3YS IS 3TOTO
JOCTYIHbBIE UICTOYHUKU HHPOPMAIIHH;

- yYMEHHUE BBICTpanBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOIICHUSI B KOMaHJHOH pabore
[0 peIIeHUI0 OOLINX 3a]1a4, B TOM YHCIE C
UCTIOIb30BAHUEM COBPEMEHHBIX CPEJICTB
CETEBBIX KOMMYHUKAIIU;

- yMeHHe YIPABIATH cBOEH
II03HABATEJIbHON JESTEIBHOCTBIO,
IPOBOAUTH CaMOOIIEHKY YpOBHS
COOCTBEHHOTO MHTEJJIEKTYaJIbHOTO
pa3BUTHSA, B TOM YHCIIE C HCIOIb30BaHUEM
COBPEMEHHBIX JJIEKTPOHHBIX
00pa30BaTeNbHbIX PECYPCOB;

- yMeHHe BBIOMpATH rpamMOTHOE
MIOBE/ICHNE npu MCII0JIb30BaHNNU
Pa3HOOOpa3HBIX CpencTB

UH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIl Kak B MpodeccnoHalbHON
JeSITeIbHOCTH, TaK U B OBITY;

- TOTOBHOCTb K MPOIOJKEHHIO
00pa3zoBaHUs " MTOBBIIIICHUIO
KB (HUKAINN B n30paHHON
npopeCCHOHATBPHON  NIESATETBHOCTH  Ha
OCHOBE pa3BUTHS JIMYHBIX

WH()OPMAITMOHHO-KOMMYHHKAITMOHHBIX
KOMIICTECHITHIA;

— UCHOJIb30BAHUE
pa3IUYHBIX HOJXOA0B K
OIIPENICJIEHUIO TTOHSTUS
«uHpOpMaHDY;

— IPUMEHEHHE €JIMHMUII
U3MEpEeHus
uH(pOpMAIHH;

— IpPUMEHEHHE
Hauboee
pacrpoCTpaHEeHHbIX
CPEACTB aBTOMAaTH3AIUU
UH(POPMALIMOHHOM
NeSITeTbHOCTH;

— IpPUMEHEHHE
UH(POPMALIMOHHBIX
MOJICIIEH,
OTHCBIBAOIITNX
peanbHble OOBEKTHI WIH
IPOIIECCHI;

— UCTIOJIh30BaHNE
anropuTMa Kak croco0a
aBTOMaTHU3aluu
NeSITeNbHOCTH;

— aJIMUHUCTPUPOBAHHE
OTIEPALIMOHHBIX CUCTEM;
— OIICHUBaHUE
JIOCTOBEPHOCTH
nHdopmanuu.

— pacrio3HaBaHHe
MH(OPMALIMOHHBIX
MIPOIIECCOB B PA3IMIHBIX
cucTeMax;

— UCTIOJIb30BaHUE
TOTOBBIX
MH(POPMAaIMOHHBIX
MoZelen

— OCYILIECTBIICHUE
BBIOOpA crioco0a
MIPEICTABICHUS
uH(pOopMaIu
COOTBETCTBUU

Tekymuii KOHTPOJIb:

- IpaKkTU4eckas padora;

- TECTOBBIC 33JIaHUA;

- YCTHBIN OIpOC;

- HaOIIeHUuEe U OLEH
BBITIOJTHEHUS
MPAKTUYECKUX JICUCTBUIA.
IIpomexxyTOYHBII
KOHTPOJIb:

Ka

- JuddepenuupoBaHHbIiA

3a4cCT.
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* MEeTalIpeaAMETHbBIE:

- YMEHHUE OIpeNesATh LEIU, COCTABIATH
IUIaHbl JESATEIbHOCTH U ONPEAEATh Cpejl-
CTBa, HEOOXOAUMBIE JJISl UX pealln3allui;

- HCNOJb30BAaHUE  Pa3IMYHBIX  BUJOB
IIO3HABATEJILHON JE€SATENbHOCTH JJIS pelie-
HUS UH(POPMALIMOHHBIX 3azad4,
IPUMEHEHHE OCHOBHBIX METOIOB [IO3HAHUS
(HaOmOJeHNs,  ONHMCaHUs, HW3MEpEHus,
9KCHEPUMEHTa) JUId OpraHu3aluu y4yeO-
HO-MCCIIEIOBAaTEIbCKOM M NPOEKTHOU
JeSITEIbHOCTH € MCIIOJIb30BaHUEM HH(OP-
MaIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

- HCIOJIb30BaHUE pas3INYHbIX
MH(OPMALIMOHHBIX 00BEKTOB, C KOTOPBIMU
BO3HHUKAET HEOOXOMMOCTb CTAJIKUBATHCS B
npodeccuoHanpHOM cepe B U3y4YEHUU
SIBJICHUH U NIPOLIECCOB;

- HCIOJIb30BaHUE Pa3IMYHbIX HICTOUHUKOB
UHPOpPMALIMU, B TOM YHCJE 3JIEKTPOHHBIX
OuOIMoTEK, yMEHHUE KPUTUYECKH
OLIEHUBATb u UHTEPIPETUPOBATh
MH(pOpMaLIMIO, TOJYYAaEMYIO U3 Pa3IMuHbIX
UCTOYHUKOB, B TOM UHUCIE U3 CETH
WHTepHer;

- YMEHHuE aHAJIM3UPOBATh U MPECTABIATH
UHPOPMALIMIO, JaHHYI0 B 3JEKTPOHHBIX
dopMaTax Ha KOMIIBIOTEPE B Pa3IMYHBIX
BUJIAX;

- yMeHue UCIIOJIb30BaTh cpezicTBa
UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B pEIIEHUH KOIHUTUBHBIX,
KOMMYHHUKATHBHBIX ¥ OpPTaHU3alMOHHBIX
3ajad ¢ coONoJeHHeM  TpeOoBaHUM
OPrOHOMHUKH, TEXHUKH  O€30MMaCHOCTH,
THUTUEHBI, pecypcocOepekeH sl, PaBOBbIX
" STUYECKHUX HOPM, HOpM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- yYMEHHE  MYOJUYHO  MPEICTABIATH
pe3ysbTaThl COOCTBEHHOTO HCCIIEOBaHUS,
BECTH JUCKYCCHHU, TOCTYITHO U TAPMOHUYHO
coueTasi coJiep>kaHue U (OpMbl MpeaCcTaB-
nseMoin uHpopMauu CpeAcTBaMu
WH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

* IpeAMeTHbIE!

- c¢(hOpMUPOBAHHOCTh NPEACTABICHUN O
ponmu uHPOpMaUM U HWHPOPMAITMOHHBIX
IIPOLIECCOB B OKPY’KAIOILLEM MUPE;

- BIIAJICHUE HaBBIKAMU
QITOPUTMUYECKOTO MBILIICHUS u

MOCTaBJICHHOM 3aJ]aUci;
— WUTIOCTPUPOBAHKE
y4eOHBIX ~ paboT ¢

UCTIOJIb30BAHUEM
CpeAcTB
MH(POPMAIMOHHBIX
TEXHOJIOTHIA;

— co3/1aHue
nH(pOpPMAaIOHHbIE
00BEKTHI CJI0KHOM

CTPYKTYpPBI, B TOM YHCIIE
TUIICPTEKCTOBBIX;

— IPOCMOTp, CO3JaHUE,
peIaKTHPOBAHUE,
COXpaHECHHE 3aluced B
0a3ax JaHHBIX;

— OCYIIECTBIICHUE
novcka MHpoOpMaIUU B
Oazax JaHHBIX,
KOMIIBIOTEPHBIX CETAX U
np.;

— MpeJICTaBIICHUE
YHCIIOBOM HH(OpMaIyu
pa3IMYHBIMU
cocobamu  (Tabmua,
MacCCHB, rpadux,
auarpamma U mp.);
—coOmoieHue  TpaBuil
TEXHHKH O€30IaCHOCTH
U TUTHEHUYECKUX
pEKOMEH Tt npu
WCIIOJI30BAHUHU CPEJICTB
HUKT

22




MOHMMAaHUE  METOJIOB dbopmanbHOTO
OTIHCAHMSI aJITOPUTMOB, BJIaJICHHE 3HAHUEM
OCHOBHBIX AITOPUTMHUYECKHUX
KOHCTPYKIIMH, yMEHHE aHaJIU3UpOBaTh
AITOPUTMBI;

- HCMOJb30BaHUE TOTOBBIX MPHUKIAIHBIX
KOMIIBIOTEPHBIX TMPOTpaMM MO TMPOdHITO
MOJITOTOBKH;

- BIaJEHUE CrocobamMu Mpe/ICTaBICHHUS,
XpaHeHuss U OOpabOTKU JaHHBIX Ha KOM-
nbIOTEpE;

- BIIAJICHUE KOMIIBIOTEPHBIMU
CpEeICTBAMHU TMPEJICTABICHUS U aHAINU3a
JTAHHBIX B 3JICKTPOHHBIX TaOIHIIAX;

- c(hOpMHUPOBAHHOCTh TMPEACTABICHUN O
0a3ax IaHHBIX W MPOCTEUIINX CpPEeICTBaX
VIIPaBIICHUS UMH,

- c(hOpMHUPOBAHHOCTH TMPEACTABICHUI O
KOMITBIOTEPHO-MaTEeMAaTUYECKUX MOJIETISIX
U HEOOXOJMMOCTH aHaM3a COOTBETCTBUS
MOJIETM UM MOJEIHPYEeMOro  OObeKTa
(mporecca);

- BIIAJICHUE THUTIOBBIMHA prueMaMu
HAITUCaHUs POrpaMMBI Ha
AITOPUTMUYICCKOM SI3BIKE JUISL  PEIICHHS
CTaHJapTHOM 3a/layll C HCIOJIb30BAaHUEM
OCHOBHBIX KOHCTPYKIIHH SI3BIKA
POrpaMMHUPOBAHUS;

- cpopMUPOBaHHOCTh 0a30BBIX HABBHIKOB
U YMEHHUU TO COOJIIOJACHHIO TpeOoBaHUM
TEXHUKH  O€30MacHOCTH, THTUEHBI W
pecypcocOepexkenuss Tpu  paboTe  co
cpencTBaMu MHGOpMaTU3aIINK;

- TIOHMMaHUE€ OCHOB IMPABOBBIX ACIEKTOB
UCIIOJIb30BaHUST KOMITBIOTEPHBIX TPOTPAMM
M [paB  JOCTyna K  TJI0OAmbHBIM
WH(OPMAITMOHHBIM CEPBHCAM;

- TpUMEHEHWE Ha TNPAKTHKE CPEJICTB
3aIUTEl UTHPOPMAIUH OT BPEJOHOCHBIX
IporpaMM, COOJIOJIEHHE MpaBWIl JIMYHOU
0€30IaCHOCTH U 3THKH B paboTe ¢ uHpop-
MalMed M CpecTBaMU KOMMYHHUKAIUM B
WNurepuere
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