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1. MACIHOPT PABOYEM NPOT'PAMMBI YUEBHOM JIUCHUTLJIMHBI
b/J1.07 ECTECTBO3HAHUME

1.1. ObsacTh npuMeHeHusi padoueii MPOrpaMMebl

Pabouast mporpamMma y4yeOHOU aucuuIuHbl «EcTecTBO3HAaHME)» SBISETCS
YacThIO MPOTPAMMBbI TIOJITOTOBKHU CIEIUATMCTOB CPEIHETO 3BE€HA B COOTBETCTBUHU C
OI'OC CIIO crnemmansHoct 40.02.01 IIpaBo m opranuzanus COUUAIBHOTO
obecrieuenus aisa cryneHtoB, ocBanBapmux [IIICC3 Ha 6a3e 0CHOBHOTO OOIIETO
oOpa3oBaHMs.

1.2. Mecto y4eOHO! AUCHUIUIMHBI B CTPYKTYpe HPOrpamMMbl NOATOTOBKH
CIEeNUAJMCTOB CPEJHEro 3BeHa:

VYueOnass aucuumianHa «EcTecTBo3HaHME» BXOOUT B IHUKIT Y4eOHBIX
JTUCIUIUIMH 00111e00pazoBaTenbHON noarotoBku cnennansHocty 40.02.01 [Ipaso u
OpraHu3alys COIHAILHOTO 00ECTeYeHHs] COIUAIbHO-DKOHOMUYECKOTO MpOodus
npo(hecCUOHATBHOTO 00pa30BaHus.

1.3. Heau m 3a5a4yM JUCHUIUIMHBI — TPeOOBAHUS K Pe3y/JbTATAM OCBOCHHUS
AUCHUILIMHBI:

OcBoenne coaepkaHusi ydyeOHOM  aucuumianHbel — «EcTecTBo3HaHHE»
o0ecrnieunBaeT JOCTHKEHUE CTYIEHTaMH CIEAYIOUINX PE3yIbTaTOB!

JINYHOCTHBIX

- YCTOMYMBBINA UHTEPEC K HCTOPUU U TOCTHKEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTH 32 POCCUICKHUE €CTECTBEHHbBIEC HAYKU;

- TOTOBHOCTh K MPOAOHKEHUIO 00pa30BaHus, MOBBIIICHUIO KBATH(PUKALIMH B
M30paHHOW TPOQPECCHOHATBLHON JIEITEIBHOCTH C HCIOJb30BAHUEM 3HAaHUW B
00JIaCTH €CTECTBEHHBIX HAYK;

- OOBEKTUBHOE OCO3HAHME 3HAYMMOCTHM KOMIIETEHIMH B 00JacTu
€CTECTBEHHBIX HayK [JIsl 4eJioBeKa M OOLIEeCTBA, YMEHHE MCIOJIb30BaTh
TEXHOJIOTUYECKHE JOCTIDKEHHs]I B o0sactu (U3UMKH, XUMHUH, OWOJIOTHH IS
NOBBIUICHUSI COOCTBEHHOTO HHTEUIEKTYaJIbHOTO pa3BUTHA B  BBIOpaHHOM
npo(hecCUOHABHOM e TENbHOCTH;

- YMEHHUE NMPOAHAIU3UPOBATh TEXHOTEHHBIE MTOCIEACTBUS [l OKPYKaroUEn
cpelbl, ObITOBOM U MPOU3BOACTBEHHOM 1€ATEIBHOCTH YEJI0BEKa,

- TOTOBHOCTb CaMOCTOSITEIbHO J0OBIBATH HOBBIE Ui CE0Sl €CTECTBEHHO-
HAay4YHbIE 3HAHMS C MCIOJb30BAaHUEM JJIA OSTOr0 JOCTYINHBIX HCTOYHUKOB
uH(popmanuu;

- YMEHHUE YIpaBJsATh CBOEH IMO3HABATENILHOM NESITENbHOCTHIO, MPOBOIUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHUE BBICTPaNBaTh KOHCTPYKTHUBHbIE B3aUMOOTHOILIEHUS B KOMaH/E 10
pelIeHno o0IUX 3a/1ad B 00J1aCTH €CTECTBO3HAHMS,;

MeTanpeIMeTHbIX:

- OBJIaJICHHE YMEHMSMH W HaBbIKAMHU Pa3JIMYHBIX BUJOB IO3HABATEIBLHOMN
NEATEIbHOCTH JUUISl U3YYEHHMSI pa3HbIX CTOPOH OKPY>KAKOLIEr0 ECTECTBEHHOIO MUPA;

- IPUMEHEHHWE OCHOBHBIX METOJOB TMO3HAHUA (HAOIIOJAEHHS, HAYyYHOTO
DKCIIEPUMEHTA) I U3YUYEHUS PA3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOU KapTUHBI
MUPA, C KOTOPHIMUA BO3HUKAET HEOOXOIMMOCTh CTAJIKUBATHCS B PO ECCUOHATBLHON

ctepe;



- YMEHUE OTNPEIEINSITh LIeJIU U 337a41 JeATeIbHOCTH, BHIOMPATh CPEICTBA ISt
UX JTOCTH)KECHUS Ha MPAKTUKE;

- YMEHHME WUCIIOJb30BATh PA3JIUYHBIE HMCTOYHUKH I  TOJYYCHHS
€CTECTBEHHOHAYyYHON WHGOpPMAIMM U OICHUBAaTh €€ JOCTOBEPHOCThH IS
JIOCTUKEHUSI IOCTABJIEHHBIX LIEJIEN U 3a1aY;

NpeAMeTHbIX:

- copMupOBaHHOCTH TIPEACTABICHUA O IIEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHE MHUpa, IPUPOJE KaK €IUHON IEIOCTHOM cHCTeMe,
B3aMMOCBSI3M 4YEJOBEKa, MPHUPOJLI M OOIIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTadax BceneHnnoi;

- BIIQJICHUE 3HAHUSAMH O HamOoJee BaKHBIX OTKPBITHSX W JOCTIKCHUAX B
00JIaCTH €CTECTBO3HAHMUS, MOBJIMSBIINX HA YBOJIOIUIO TPEICTABICHUN O TIPUPOJIE,
Ha Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

- cOpPMUPOBAHHOCTH YMEHUS IPUMEHSTh €CTECTBEHHOHAYYHBIC 3HAHUS JIJIS
OOBSCHEHUS OKPYKAIOIIMX SIBIICHUW, COXpPAaHEHUS 3JI0pOBbs, OOECIeUeHUs
0e30MacHOCTH  KU3HENEATENHOCTH, OEpekKHOro OTHOILIEHUS K  MPHUPOJIE,
PalMOHAIBHOTO TPUPOJIOIOIb30BaHUS, a4 TAKXKE BBIIIOJIHEHUS POJIA TPAMOTHOTO
noTpeouTeNIs;

- c(OpPMUPOBAHHOCTH PEICTABICHUN O HAYYHOM METO/I€ TO3HAHUS IPUPOIbI
U CpPEJICTBAX U3YyUCHUSI METaMHpa, MaKpoOMUpa U MUKPOMUPA; BIaJ€HHUE pUeMaMu
€CTECTBEHHOHAYYHBIX  HAONMIOJCHUHN, ONBITOB, HCCICAOBAHUM UM  OIECHKHU
JIOCTOBEPHOCTH TMOJTYYEHHBIX PE3YJIbTaTOB;

- BJAJICHUE MOHSITUWHBIM amnmapaToM €CTECTBEHHBIX HAyK, MO3BOJISIOININM
MO3HABaTh MUP, y4aCTBOBATh B JIUCKYCCHUSIX IO €CTECTBEHHOHAYYHBIM BOIPOCAM,
MCIIOJIB30BaTh Pa3IUYHbIE ICTOUHUKY MH(POPMAITUU JJIsI TOJTOTOBKU COOCTBEHHBIX
paboT, KPUTHUYECKU OTHOCUTHCA K cooOuieHusmM CMU, conepkaliuM HayudHYIO
uH(dOpMaIuIo;

- chopMUPOBaHHOCTH YMEHUW MOHUMATh 3HAYUMOCTh €CTECTBEHHOHAYYHOTO
3HaHMS JUIsl KaXJIOTO 4YeJOBeKa HE3aBUCHUMO OT €ro mMpoQecCHOHATBHON
NEeSATEeIbHOCTH, pa3nnyaTh (DAKThl W OLIEHKH, CPABHUBATH OIEHOYHBIC BBIBOJIBI,
BUJIETh UX CBA3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPUEB C OINPEIEICHHOU
CHCTEMOM IIEHHOCTEH, 00IIMX 3a/1a4 B 00JJACTH €CTECTBO3HAHUS.

1.4. Kosiu4yecTBO 4acO0B HA 0CBOEHME NPOrPAMMBbI Y4eOHOM AUCUMILIUHBI:

MaKCUMaJbHOU yueOHOM Harpy3ku oOyuatomerocst 201 yacoB, B TOM 4HuCIIE:

00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 134 yvaca;
CaMOCTOSITeIbHOM paboThl 0Oyyatoiierocs 67 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM yueOHOM TMCIUIVIMHBI M BUAbI Y4eOHOH padoThI

Bun yueOHoii padoThI

Oo0vem uacoe

(Bcero)

MakcuMasibHasi yueOHasi Harpy3ka (Bcero) 201
OQo0s13aTeIbHAN ayAUTOPHAA y4eOHAasl Harpy3Ka (Bcero) 134
B TOM YHCJIE:

MIPAKTUYECKHE 3aHATUS 46
CamocrosiTeibHAsE padoTa o0y4daroumerocsi ¥ KOHCYJbTALMH 67

Ilpomescymounas ammecmayus 8 popme oughghepenuyuposannozo 3auema




2.2. TemaTu4yeckuid IJIaH U coaep:kanne yueOHoil qucununianabl B1.6. EcrecTBo3Hanue

HaumenoBanue Copaepxxanue yueOHOro MaTepuasa, JjadoparopHblie padoThl M NPAKTHYECKHE 3AHATHS, O0bem | YposeHb
pa3/ieioB M TeM CaMoOCTOsITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi pabora (IIPoeKT) (ecjiu npedycmompenvl) | 4acoB | OCBOEHMS
1 2 3 4
XUMUA o1
BBenenne 3
Tema 1. Copnepxxanue yuyeOHOro MaTepuaJa 2
XuMHUUYECKask KapTUHA 1. Xumuyeckast KapTHHA MUPA KaK COCTaBHAs 4acThb €CTECTBEHHOHAYYHOU KapTUHbI Mupa. Poib 1
mupa. Posib xumnu B XUMHH B )KU3HU COBPEMEHHOTO0 o01iecTBa. [IpuMeHenne 10CTHXKeHNn COBPEMEHHOM XUMUH B
KU3HU COBPEMEHHOIO IryMaHUTapHOH cepe nesTeabHOCTH 0011ecTBa. XUMUYECKOE CoJlepKaHue yueOHOM TUCIUIUIUHEIL
o01IecTBa. «EctectBo3nanme» npu ocoeHnu crenuanbHocteld CI10 rymannTapHoro npoduis
po¢eCCHOHAIBHOTO 00pa30BaHUsI.
CamocrosiTesibHas padora: 1 2
1. IloaroroBuTh pedepaTsl U Mpe3eHTAUHN HA TeMBbI: «P0oJIb XUMHM B )KU3HU COBPEMEHHOTO
oOuiecTBa, IPUMEHEHHUE JOCTUKEHUM COBPEMEHHOIN XUMHUU B OBITY U IIPOU3BOJICTBEHHON
JESITEIIBHOCTH YEJIOBEKAY.
Paznea . 24
Oo0mas n
HeoOpraHu4vecKasi XuMusi
Tema 1.1. Copepxxanue y4eOHOro MaTepuaJa: 1
OcHOBHbIE MOHATUS U 1. BemectBo. AToM. Mosnekyna. XuMHUECKUH 37eMeHT U (hOpMBI ero cymecTBoBanus. [IpocTsie u 1
3aKOHBI XUMUHU. cioxHble BemecTBa. OCHOBHbIE 3aKOHBI xuMUH. [leprnoauueckuii 3akoH u Ilepuoanueckas
cuctema xumuueckux auieMeHToB [I. 1. Menneneesa. Otkpoitie u 3Hauenue 113 u IICXO /1. U.
Menpeneesa.
IIpakTHYecKue 3aHATHS 1 2
1. OcHOBHbIE MOHATHUS U 3aKOHBI XUMHH
Tema 1.2. IIpakTHYecKue 3aHATHS 2 2
Ilepnonnuecknii 3akoH 1 | 1.Ctpoenue aroma. [lepuoamaeckuii 3axoH u [leproamueckas cucTeMa XMMAYECKHX 3JIeMEeHTOB /1.
Ilepnonnueckas cucrema | M. Menneneena.
XUMHAYECKHUX 3JICMCHTOB CamocrositenbHast padora: Moxnenuposanue IICXD /1. . Menaeneesa 1 3
. . Menneneena.
Tema 1.3. Copaepxxanue y4yeOHOro MaTepuasa 1 1




HaunumenoBanue
pa3/ieioB M TeM

Conep:xanue yueOHOro MaTepuaJia, JJjadopartopHbie padoThl U NPAKTHYECKUE 3aAHATHS,
CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padbora (IPOeKT) (ecjiu npedycmompenvl)

O0nLeM
4acoB

YpoBeHb
OCBOEHH

CrpoeHue BeliecTsa.

1. KoBasienTHas cBsi3b: HenoJisspHas U nossipHast. Monnas cBsizb. KaTHOHBI M aHUOHBL.
Merannuueckas cBsi3b. BogopoiHas CBA3b.

HpaKaneCRne 3aHATHSA

1. Ctpoenue BeniecTBa. Buabl XumMuyeckoil CBA3U. THIIBI KPUCTAJUIMYECKUX PEIIETOK.

Tema 1.4.
Bopna. PactBopsl.

Conep:kaHue y4eOHOT0 MaTepuaJia

1. Bona B npupoze, ObITy, TEXHUKE U HA MPOU3BOCcTBE. PU3NYECKHE U XUMHUECKUE CBOMCTBA
BOZbI. OnpecHEHNE BOAbI. ATpEraTHbIE COCTOSHUS BOJBI U €€ IIEPEXO0/IbI U3 OJHOIO arperaTHOro
COCTOSIHUSL B IPYTOE.

IIpakTH4yecKkue 3aHATHS

1. 'mpponus. Peakiiuu HOHHOro oOMeEHa.

2. OHpe,I[CJ'ICHI/IC MacCOBOM J0JIM paCTBOPCHHOI'O BEIICCTBA B paCTBOPC.

CamocrosiTesibHas padora:

1. BeimosiHeHHEe MTUCHMEHHOTO aHANIM3a Y4eOHOU JIUTEPATyPHl, MPAKTHUECKUX 33]a4 U TECTOBBIX
3aaHuii 1o BonpocaM: «Boxa Bokpyr Hac. PacTBopeHue TBEpABIX BEILECTB U Ia30By;
«/lucniepcHblie cuctemsl. [Iponeccsl, TPOUCXOAAIIME B pACTBOPAXY.

Tema 1.5.
XHUMUYECKUE PEAKIINH.

Conep:kaHue yueOHOTro MaTepuaJa:

1. [TonsiTvie 0 XUMUYECKON peakiuu. TUIbl XUMHUUECKUX peakinuid. CKOpoCTh peakiuu U (HakTopsl,
OT KOTOPBIX OHA 3aBHUCHT.

CamocrosiTesibHas padoTa:

1. BoimonHeHNe MMCbMEHHOTO aHau3a y4eOHO! JIUTepaTyphl, MPAKTUYECKUX 3a/1a4 U TECTOBBIX
3ajannii mo teMaM: «Knaccudukanmsi XuMUIECKUX peakIuiiy.

Tema 1.6.
Knaccudukanms
HEOPraHUYEeCKUX
COEIMHEHNH U NX
CBOICTBa.

Conep:xkaHue y4eOHOT0 MaTepHaJia:

1. Knaccudukanust HEOpraHMueCKuxX COeMHEHUN U UX cBoMCTBa. OKCHUIbI, KUCIOThI, OCHOBAHUA,
conu. [lonsitue o rugponuse coneit. Cpena BOJHBIX pacTBOPOB coneil. BomopoaHblil mokasarens
pH pactBopa.

IIpakTnyeckue 3aHATHS

1. Ompenenenue pH pactBopa coneit

CamocrosiTesibHasi padoTa: BeimoHeHNE MICHMEHHOTO aHAJIN3a yU4eOHOU JIUTepaTyphl,
MPAKTUYECKHX 3a71a4 U TECTOBBIX 3aaHuil Mo Teme: «Knaccudukaiys HeoOpraHnIecKux
COEIMHEHNH U UX CBOMCTBAY.

Tema 1.7.

Conep:kaHue y4eOHOT0 MaTepHAJIAa:




HaumenoBanue Copaepxxanue yueOHOro MaTepuaJa, JjadoparopHblie padoThl M NPAKTHYECKHE 3AHATHS, O0bem | Yposenb
pa3/ieioB M TeM CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padbora (IIPOeKT) (ecjiu npedycmompensl) | 4acoB | 0CBOEHMS
Mertannsl. Hemeranisl. 1. Obume ¢pusznyeckne 1 XUMHUECKUE CBOICTBAa MeTasuoB. O0MIas XapaKTepHCTUKA TIaBHBIX
MOArPYII HEMETAJIOB Ha IPUMEPE TaJIOTeHOB. BakHelue coeAMHEHNs METAJJIOB U HEMETAJIJIOB
B IIPUPOJIE ¥ XO35IMCTBEHHOM JESITEIILHOCTU YEJIOBEKA.
IIpakTHYeckHe 3aHATHA 1 2
1. Mertamisl. B3aumoeiicTBue METalIOB ¢ paCTBOPAMH KUCJIOT U COJIEH
CamocrosiTenbHas padora:
1. BeinosiHeHHe NTUCbMEHHOTO aHalu3a y4eOHOM! JInTepaTypsl 1o Borpocy: «Koppo3us MeTaiios. 1 3
CrnnaBbiy.
Pasznea 2. 24
Oprananyeckasi XuMust
Tema 2.1. Coaep:xanue yueOHOro MaTepHaJia 1
OcCHOBHBbIE TOJIOKEHUS 1. Oprannueckue coeuHeHus. OCHOBHbIE TIOJIOKEHUS TEOPUH CTPOEHUS OPraHUUYECKUX 1
TEOPUHU CTPOECHUS coenuHeHnil. MHOrooOpasue opranndeckux coenuHenuil. [lonstue usomepun.
OpPraHMYCCKUX IIpakTHYecKue 3aHATHS 1 2
COC/IMHCHU. 1. Ctpoenue oprannueckux coeaunenuid. Knaccuduxamms. M3omepus. Homenknarypa.
2. KauecTBeHHBIH aHanu3 oprannyeckux coeaunennii (OOHapykeHHe yriepoja U BOJIOpoJia).
CamocrosiTeibHas padora: BoinosHeHHe MMCbMEHHOTO aHaM3a y4eOHO! JIUTepaTyphl, 2 3
IIPAKTUYECKMX 3a7a4 U TECTOBBIX 33JaHui 10 Teme: «['OMOJIOTHYECKUH Psil AJIKAHOBY.
Tema 2.2. Copnepxxanue y4yeOHOro MaTepuaJia 1 1
VYrneBonoposs. 1. IIpenenbHbIE U HETIPEAEIBHBIE YIIEBOAOPOAbl. Peaknus nonumepusanuu. [Ipuponnsie
MCTOYHUKHU YTJIEBOJOPOJIOB. YTIIEBOJOPO/IbI KAK OCHOBA MEXIYHAPOIHOTO COTPYAHUYECTBA U
Ba)XHEHIINH UCTOUYHUK (popMHpoBaHuUs OrokeTa PO.
IIpakTHYecKue 3aHATHS 1 2
1. YrieBomopoabl: mosiyueHue U cBoicTBa aTiiieHa. CBoicTBa OeH3071a
2. Pemenue pacueTHBIX 337a4 ¥ TECTOBBIX 33JJaHUIl 110 TEME «YTIEBOJIOPOABDY.
CamocrosiTejibHas padoTa: 1 3
1. BeinosiHeHHEe MTUCHMEHHOTO aHANIM3a Y4eOHO! JIUTEPaTyphl, IPAKTHUECKUX 33]a4 U TECTOBBIX
3agaHuil no Teme: «M3omMepusi 1 HOMEHKJIATypa HENPEIeIbHbBIX YTIEBOIOPOIOBY.
Tema 2.3. Copepxxanue yuyeOHOro MaTepuasa 1 1
Kucnoponconepxaniue 1. IIpencraBuTenN KHCIOPOACOIEPKAIINUX OPTaHUIECKUX COCTMHEHHI: METHIIOBBIM Y STHJIOBBIN
OpraHHYECKHE CIHPTHI, INIMLEPHH, YKCYCHasl KUCIOTa. JKUPBI KaK CI0XKHBIE A(HUPHL. YTIEBOIbI.
BELICCTBA. IIpakTHYecKkue 3aHATHS: 5 2




HaunmenoBanme Conep:xanue yueOHOro MaTepuaJia, JJjadopartopHbie padoThl U NPAKTHYECKUE 3aAHATHS, O0beM | YpoBeHb
pa3/ieioB M TeM CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padbora (IIPOeKT) (ecjiu npedycmompensl) | 4acoB | 0CBOEHMS
1. Ilpaktuueckas pabora «CrupToiy;
2. Pemenue npaktuyeckux 3ananuii no teme «KapOboHOBbIE KUCIOTHI».
3. KapboHoBBIE KUCTOTHI (PACTBOPHUMOCTH KAPOOHOBBIX KUCIIOT B BOJIE; B3aUMO/ICHCTBUE C
meTayiamu. [lonydyenue cioxHoro supa)y.
CamocTosiTejibHas padoTa: 2 3
1. [TonroroBka pedepara U MPE3eHTAIUU Ha TEMBI: «AJIKOTOJIU3M, €TI0 MOCIEACTBHS U
npenynpexaenuey; «[Ipumenenne ykcycHO#M KUCIOTHI HA OCHOBE CBOMCTB. CoKHBIE 3(UPHI B
MIPUPOJIE, MX 3HAYCHHEY; «3HAUYCHUE YTIIEBOJOB B )KUBOW MPUPOJIE U KU3HH YEJIOBEKA.
Tema 2.4. Coaep:xanue yue0HOro MaTepHaJia 1 1
A3oTconepxaiiue 1. A3oTcoaepikaiue opraHn4ecKue CoeAMHEHUsI. AMUHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHue u
OpraHMYecKue BellecTBa. | Ouonornyeckas ¢pyHkius 6enkoB. [loHaTue o muacTMaccax ¥ XUMHYECKHX BOJIOKHAX.
IInactmMaccel u BOJIOKHA | HatypalibHBIC, CHHTETHYECKHE U UCKYCCTBCHHBIE BOJIOKHA.
IIpakTH4eckne 3aHATHA: 1 2
1. Amunbl, aMUHOKHUCIOTHI, Oenku: OOpaTuMas 1 HeoOpaTuMas IeHaTypaju3aius OCJIKOB.
CamocrosiTesbHas padora: 1 3
[ToaroroBka pedepaToB u cooduIeHni Ha TeMy: «Poip 6emKoB B skuBOM npupoiey; «lIpumenenune
MOJIMMEPOB B MPHUKJIATHOM U KIACCHUYECKOM M300pa3UTEIHbHOM UCKYCCTBEY.
Tema 2.5. Copepxanue yueOHOIro MaTepuasa 1 1
XuMHs 4 OPraHu3m 1. XumMudeckue 3J€MEHThI B OpraHu3Me YelloBeKa. XO0JECTEPUH U €Tro poJib B 3J0POBBE UEIOBEKA.
Yyesl0BeKa. XUMUs B MunepanbpHbIe BEIecTBa B MPOIYKTaX MUTaHUS, MUIIEBbIe JoOaBku. COamaHCUPOBAaHHOE MTUTAHHUE.
ObITY Boja. KauecTBo BOjBL.
IIpakTHYecKue 3aHATHS 3 2
1. [Tumesie no6aBku E B MUIIEBBIX MPOAYKTAX.
2. O6GHapyXeHHe BUTAMUHOB B MPOJYKTaX MUTAHUSI.
Py0esxkHbIii KOHTPOJIb Nel
CamocTosiTeIbHas padoTa: 2 3
1. [ToaroroBka pedepaToB U Mpe3eHTAMN Ha TeMY « XUMUSI U OPTaHU3M UYeIOBeKa. XUMUS B
OBITY».
2. Coc 2. CocTaBiieHHE KpoccBOpia Ha TeMy: «BuTamMuHbIY.
OU3UKA ol
BBenenne 1
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Tema 1 Owusnka — pyHAaMeHTaIbHas HayKa O pupojie. EcTecTBeHHO-HaY4YHBI METO/] IIO3HAHMUS, €r0 1 1
BO3MOXXHOCTH M IPaHUIBI IPUMEHHUMOCTH.
Paszgen 1. Mexanuka 9
Tema 1.1. Kunemaruka Conep:kaHue y4eOHOT0 MaTepuJia 2
Mexanunueckoe aemxeHue. [lepememenue. [1yts. CkopocTs. PaBHOMEpHOE IPSAMOJIMHEITHOE 1
IBIDKEHUE. Y cKopeHne. PapHonepeMeHHOe NpsiMOIMHEeHOe aBrKeHne. CBOOOIHOE TaieHHe.
JIBukeHue Tena, OpOIIeHHOT0 MO YIJIOM K TOpU30HTY. PaBHOMEpHOE IBHKEHUE IO OKPYKHOCTH.
Tema 1.2. 3akoHbI Copaepxxanue yueOHOIro MaTepujia 2 1
MexaHuku Herotona Ilepssiit 3akon Hetotona. Cuna. Macca. Umnynbc. Bropoii 3akon Hetotrona. OCHOBHO# 3aKOH
KJIacCUUeCcKOM AuHaMukH. Tperuit 3akoH Helorona. 3akon BcemupHOro taroreHus.
I'paBuTanmonnoe noze. Cuna tspkectu. Bec. CiocoObl n3mepenus Maccol Ten. CUITbl B MEXaHHKE.
Tema 1.3. 3akoHbI Copaepxxanue yueOHOro MaTepujia 1 1
COXPAaHEHHUs B MEXaHMKE | 3aKOH COXpaHeHus umnyinsca. PeaktuBHoe nBuxkenue. Pabora cuibl. Pabota moTeHIManbHBIX CHUIT.
MoHocts. DHeprus. Kunernueckas sneprus. [loreHunanbHas 3Heprus. 3aKOH COXpaHEHUSI
MexaHnueckoil sHepruu. [IpruMenenne 3akOHOB COXpaHEHUsI.
[IpakTHyeckue padoThl 2 2
1. Pemenue 3ana4 no reme «MexaHuKay.
CamocrosiTeibHas padora: Pemenne 3aiay, cocraBieHue 0000aronie TabIuIlbl Mo TeMe 2 3
«Buapl 1BUKEHUS», COCTaBJIEHHNE KPOCCBOpIa Mo pazaeny «MexaHuka»
Pa3nea 2. OcHOBBI 12
MOJICKYJISIPHOM (PU3UKH
1 TePMOJAMHAMHMKH
Tema 2.1. OcHOBBI Copaepxxanue yuyeOHOro MaTepujia 2
MOJIEKYJIIPHO- NneanpHelii ra3. OCHOBHBIE MOJNOXKEHHS MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. PazMepsl u Mmacca 1
KUHETUYECKON TEOpUH MOJIEKYN 1 aToMOB. bpoyHoBckoe nBuxenue. Auddys3us. CUiibl 1 sHEprus MEKMOIEKYISIPHOTO
B3auMoieiicTBus. CTpoeHne ra3000pa3HbIX, JKUAKUX U TBEPBIX Ted. CKOPOCTH ABMKEHUS
MOJIEKYJ U UX u3mepenue. Uneanbuslii ra3. Jlaiaenue raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KHHETHYECKOU Teopuu ra3oB. TemnepaTypa u ee usmMepenue. ['a3oBbie 3akoHbl. AOCOTIOTHBIN HYIIb
TeMIepaTypbl. YpaBHEHHE COCTOSHUS WCAIbHOTO raza. MossipHasi ra30Basi IOCTOSTHHASI.
CamocrositeibHas padora: 4 3

Hamnucanne pedepara Ha Temy «M.B. JlomoHOCOB — 0cHOBOMOIOKHUK MKT)
Hanucanue noknana no treme «Kpucramnsl 1 aMmopdHBIE BEIIECTBA»
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CocraneHue cpaBHUTEIbHON Tabuuibl «Kpucrammdeckue U aMop(HbIE Tesay
Tema 2.2. OcHOBBI ConeprxkaHue y4e0HOro MaTepujia 2 1
TEPMOJIMHAMUKH OcHoBHbIE IOHATHSA U OTIpesieTeHus. BHYTpeHHsIsl SHeprus cucTeMbl. BHyTpeHH:s 3HEprust
ujeanpHoro raza. Pabora u tersora kak popmbl iepeaun SHEpruu. TermioeMKoCTh. Y IebHas
TEIIOEMKOCTh. Y paBHEHHE TeIIoBOro Oananca. [lepBoe Hayano TepMOAMHAMUKH. ATa0aTHBIH
npouecc. [Ipunmun gerictBus tertoBor MamuHbl. KIT/ TermoBoro nsurarens. Bropoe nHauasno
TepMoauHamMuKu. TepMoauHamMuueckas Kajga TeMreparyp. XoJoAuIbHble MalluHblL. TenaoBbie
nsurateny. OXpaHa OpupoablL.
Tema 2.3. CBoiicTBa Coaep:xaHue y4eOHOT0 MaTepHja 1 1
[1apoB CgoiictBa mapoB. Vcnapenue u koHeHcaus. HachleHHbli nap u ero cBoiictsa. AOCOMIOTHAs U
OTHOCHUTEJIbHAs BIIAXKHOCTh BO31yXa. Touka pockl. Kunenue. 3aBUCHUMOCTb TEMIIEpaTyphl
KUIIEHUs OT JaBieHus. [leperpeTslii map U €ro UCIoJIb30BaHUE B TEXHHUKE.
Tema 2.3. CBoiicTBa Conep:kanue y4eOHOT0 MaTepuja 1
KUIKOCTEN XapakTepHucTUKa KHUJIKOIO COCTOSHUS BenlecTBa. [I0BepXHOCTHBIN CI0M KUAKOCTU. DHEPIUs
MIOBEPXHOCTHOTO CJI0sl. SIBJIEHUsI HA TPAaHHULIE KUJKOCTU C TBEpAbIM TesnoM. KanwuispHeie
SIBJICHUSL.
Tema 2.3. ColicTBa Copepxanue y4eOHOIro MaTepujia 1 1
TBEPABIX TEI XapakTepHuCcTUKa TBEPAOr0 COCTOSIHUS BEIIECTBA. YPyrue cBOCTBa TBEpbIX Tell. 3akoH ['yka.
MexaHnueckue CBOMCTBA TBEPABIX Tel. TeIoBoe pacIIupEHUE TBEPABIX TEN U )KUIKOCTEM.
I1naBiieHNEe U KpUCTAIIIM3AIHA.
IIpakTHyeckue padoThl 2 2
2. Pemenue 3a1au no teme «OCHOBBI MOJIEKYJISIPHOM (DU3MKH U TEPMOAMHAMUKHU .
Paznen 3. 10
JIEKTPOAMHAMHUKA
Tema 3.1. Onexrpuueckoe | ConepxxaHue y4eOHOro MaTepujia 1
oJie DnexTpuuecKue 3apsabl. 3aKOH coXpaHEeHMs 3apsia. 3akoH KyioHa. DiekTpudeckoe noie. 1

HamnpsokeHHOCTB 3neKkTprudeckoro moss. [IpuHmmn cyneprio3unmn nojei. Padota cui
aNIeKTpocTaTndeckoro nouis. [lotennuan. PazHocTs moTeHIIMANOB. DKBUIOTEHIIMATIbHbIE
noBepxXHOCTH. CBSI3b MEXKIY HANPSHKEHHOCTHIO M PA3HOCTHIOMOTEHITNAIIOB AJIEKTPHYECKOTO TTOJIS.
JusnexTpuku B 3nekTpudeckoM mnoe. [lonspuzanus qusnexTpukoB. [IpoBoHuKY B
anektpuueckoM noiie. Konpencaropsl. CoenHeHE KOHIEHCATOPOB B OaTapero. DHeprus
3apsHKEHHOr0 KOHJIeHcaTopa. DHEPrus 3JeKTPUYECKOro MOJIsl.
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Tema 3.2. 3akoHBI Copaepxxanue y4eOHOIro MaTepujia 1 1
IIOCTOSIHHOT'O TOKa YcnoBus, He0OX0AUMBIE I BOSHUKHOBEHUS U TOJICPKAHUSI SJICKTpUUECKOro Toka. Cuiia Toka u

IUIOTHOCTB TOKa. 3akoH Oma juid ydactka uenude3 3/1C. 3aBUCUMOCTb 3J€KTPHUUECKOTO

COIIPOTHUBIIEHUS OT MaTepuaa, JUIMHbI U IUIOIIAA1 IONEPEYHOI0 CEYEHUs IPOBOJHHKA.

3aBUCHUMOCTbD 3JIEKTPUUYECKOIO CONPOTUBIIEHUS IPOBOJHUKOB OT TEMIIEPATYPBHI.

DJIEKTPOABMIKYIIAsl CHUJIa UCTOYHHMKA TOKA. 3akoH OMa 1151 mosiHo# nenu. CoeuHeHne

poBOoIHUKOB. COeIMHEHNE UCTOYHUKOB 3JICKTPUYECKOM IHEpruu B OaTapero. 3akoH Jkoyms —

Jlenna. Pabota 1 MOIIHOCTB 3JEKTpUYECKOro Toka. TemioBoe neiicTBue ToKa.
Tema 3.3. Copaepxxanue yueOHOro MaTepujia 1 1
DNEeKTpUYECKUH TOK B CobcTBeHHast IPOBOAMMOCTD ITOIYIPOBOAHUKOB. [10yrpoBOJHUKOBEIE IPUOOPHI.
IOJTYNIPOBOJIHUKAX
Tema 3.4. MarauutHOe Copaepxxanue yueOHOro MaTepujia 1 1
nose BekTop nHAYKIIMU MarHUTHOTO 1oJis. [leificTBre MarHUTHOTO 110JIs1 HAIIPSIMOJIMHEHHBIN POBOAHUK

¢ TokoM. 3akoH Amnepa. BzaumopeiictBue TokoB. MarauTHbIi noTok. PaboTa 1o nepemeniennto

IPOBOJHUKA C TOKOM B MarHUTHOM IoJe. JIeHCTBUEe MarHUTHOTO MOJISl HA ABMIKYILUICS 3apsi.

Cuna Jlopenua. OnpesenieHue yAeabHOTo 3apsiia. Y CKOPUTEIU 3apsSKEHHbIX YaCTHIL.
Tema 3.5. Copepxanue y4eOHOIro MaTepujia 1 1
DneKTpoMarHuTHast DnexkTpoMarHuTHast MHAyKIMs. BuxpeBoe anekrpudeckoe noje. CaMOMHAYKIUSA. DHEPrust
WUHIYKIUS MarHUTHOTO TOJIS.

IIpakTnyeckue padoTbl 2 2

3. Pemenue 3a1a4 1o TeMe «NEKTPOIMHAMUKA.

CamocrositenbHnasn padora: [lonroroska pedepara: 4 3

1 .IIpumenenue anekTponn3a B TeXxHUKE. [IpeBpalieHne XUMUYECKOM SHEPTUU B DJIEKTPHUUECKYIO.
lNanpBannueckue 3eMeHTbl. AKKYMYJISTOPHI.

2.Tunel caMOCTOSATENBHOIO Pa3psiia ¥ X IPUMEHEHUE B TEXHUKE. MonHus. 3ammra oT MOJIHUH.
IIpuMeHeHne MIa3MBl.

3.D7eKTpOHHBIE JTAMITBL: U0, TPUO. DIEKTPOHHbIE MyYKU. DJIEKTPOHHO-Ty4eBas TpyOKa.
4.BuxpeBble TOKH. POsIb MarHUTHBIX NOJIEH B SIBICHUSAX, MpoUCXoaanmx Ha ComHIe.
5.CaMOMHAYKIINS, B3aMMOUHIYKIVS: IPUMEHEHHE.

6.ABTOKONIe0anus. ['eHepaTop He3aTyXalImuX KoJeOaHu .

7.3Byk. CKOpOCTb 3ByKa. YbpTpa3Byk. [I[pumeHeHme ynbTpa3ByKa.
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O0nLeM
4acoB

YpoBeHb
OCBOEHH

8.Murtepdepenuns B TOHKUX miieHkax. [lomockr paBHoi Tonmael, Konbua HeroToHa.
Hcnonp3oBanue unTepdepeHunu u Aupakuuu B Hayke U TexHuke. [loustue o ronorpaduu.
9.0mbIT KynoHa ¢ KpyTHIBHBIMH BECaMU. DKBUIIOTEHIIMATIbHBIE ITOBEPXHOCTH. DIIEKTPUUECKOE
CMeUIeHue. JIEKTPOCTATUIECKas 3alUTa.

10.TenoBoe neiictBue Toka. CBEpXMpPOBOAUMOCTh. ICTOUHUKY MTOCTOSIHHOTO TOKA.

11.Pa6ora Brixona. TepmoanekTpuueckue siBjaeHus. KoHTakTHas pa3HOCTh NOTEHIIUAIOB.
Tepmomnapsl.

12.OHepreTudyeckre ypoBHU U SHEPTETUUECKHUE 30HBL, P-N U P-N-p NepeXo/ibl B NOIYIPOBOIHUKAX.
[TonynpoBoaHUKOBBIE TPUOOPHI.

13.MaruuTtocdepa 3eMiu U ee B3aUMOJCICTBHIE C COTHEUHBIM BeTpoM. KpuBasi HAMarHM4rMBaHuUS.
Temneparypa Kropu.

14.Toku Bbicokoii yacToThl. [lonstue o Tpexdasznom toke. [loaydyenue, nepenava u
pacnpeeseHne AIEKTPOIHEPTUN B HAPOJHOM XO3sIMCTBE.

15.ITpumeneHue 3/M BOJIH: TENEBUACHHE, PaIMOJIOKAIus, pagrnoacTpoHomus. HazHnauenue
OCHOBHBIX OJIOKOB paJMONPHUEMHHKA

Pa3pen 4. Koaedoanus n
BOJIHBI

Tema 4.1. Mexannueckue
KOJIEOaHU

Coaep:xxanue yueOHOTro MaTepuja

Konebarenbnoe nemkenue. ['apmonndeckue konedanusi. CBoOOOHbIE MEXaHUUYECKHUE KOJICOAHNS.
JluHeliHbIe MEXaHHUYECKUE KoJleOaTebHble cucTeMbl. [IpeBpalieHue SHepriy Mpu KoJieOaTeTbHOM
nerkeHnr. CBOOOIHBIC 3aTyXaMOIINE MEXaHHIECKUEe KoJieOaHus. BEIHYKICHHBIE MEXaHUICCKHEC
KoJIcOaHMsI.

Tema 4.2. Ypyrue
BOJIHBI

Coaep:xxanue yueOHOTro MaTepuja

[Toniepeunble U MPOJI0JIbHBIE BOIHBI. XapaKTEPUCTUKHU BOJHBL. Y paBHEHUE IUIOCKOH Oeryiiei
BoJIHBL. MHTepdepenuns BoaH. [lonstue o audpaxiuy BosH. 3ByKOBBIE BOJIHBL. YJIBTPa3ByK U €ro
IIPUMEHEHUE.

Tema 4.3.
DJIEKTPOMAarHUTHbBIE
KoJieOaHusl U BOJIHBI

Coaep:xxanue yueOHOro MaTepuja

CBoOo1HBIE AMIEKTpOMarHuTHeIe Kojebanus. [IpeBparienne sHepruu B KojedaTeaIbHOM KOHTYpE.
3aryxarolue 3JIeKTpOMarHUTHbIE KosieOaHus. | eHepaTop He3aTyXaromuX AIeKTPOMarHuTHBIX
kosie0aHuil. BeiHyX1eHHBIE AnekTpuyeckue koaedbanus. [lepemennsii Tok. ['eneparop
NIEPEMEHHOI0 TOKa. EMKOCTHOE M MHAYKTUBHOE COIIPOTUBIIEHUS IEPEMEHHOI0 TOKa. 3akoH OMa
JUIS JIEKTPUUYECKOHN 1IeNH NEePEMEHHOro ToKa. PaboTa 1 MOITHOCTh IEPEMEHHOTO TOKA.
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['enepatopsl Toka. Tpancdopmartopsl. Toku BeIcOKO# yacToThl. [lonyuenue, nepenaya u
pacupeneneHrue IeKTPOIHEPTUH.

DJEKTPOMAarHUTHOE MOJIE KaK OCOOBIN BUI MaTepUH. DIEKTPOMAarHUTHBIE BOJHBIL. Bubparop
I'epuia. OTKpBITHIN KOJIeOaTeNbHBIN KOHTYD. M300perenue paano A. C. [TonoBeim. [lonsTre 0
panuocBssu. [IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH.

IIpakTH4eckne padoThl

4. Pemenue 3amay 1o teme «KoeOauus u BOJTHBD).

CamocrostenbHas padora: [logroroska pedepara:

1. MexaHnyeckue KojaeOaHus

2. DNEeKTpOMarHUTHBIC KOJICOAHMUS

3. IIpousBoaCTBO, Mepenaya, U UCIOJIb30BAaHNUE SJICKTPUUECKON SJHEPTUH
4. MexaHU4YeCKUE BOJHBI

5. DIEKTPOMarHUTHHIE BOJIHBI

Pa3pgen 5. Ontuka

Tema 5.1. IIpupona cBera

Coaep:xanue yueOHOIro MaTepuja

CKOpOCTB pacipoCTpaHEHHs CBETA. 3aKOHBI OTPAXKEHHUS M TIpeTIOMIIeHUs cBeTa. [loHoe
orpaxenue. JIunssl. ['ma3 kak ontuyeckas cucrema. OnrTuueckre npudOpsL.

Tema 5.2. BoiHoBEIE
CBOICTBA CBETA

Conep:xxanue yueOHOTo MaTepuja

Nutepdepenius cBera. KorepeHTHOCTh CBETOBBIX Jyueil. IHTepdepeHIs B TOHKUX IJICHKaX.
[Tonocs! paBHo# TonmuHbL. Konbia HetoToHa. Mcnonbs3oBanue nurepdepeHnn B HayKe u
TexHuke. J{uppakuus ceera. Juppakuus Ha 1enu B napasienbHbIX Jydax. Judpakunonnas
pemierka. [lonstue o ronorpaduu. Ionspusanus nonepeunsix BosH. [lonsipuzanus ceera.
JIBoiiHoe myuenpenomiuenue. [lonapounsl. Iucnepcus ceera. Bunel criektpoB. CieKTpbl
ucrnyckanusi. CneKTphl MOTJIONICHUs. Y IbTpauoIeTOBOE U MHPPAKPACHOE U3ITYUCHHUSI.
Penrrenosckue syun. MIX mpupoja U CBOMCTBA.

IIpakTHuyeckue padoThl

5. Pemmrenne 3amad mo teMe «OnTHKa.

CamocrosiTesbHas padora: OdopmieHne TeMaTHYeCKOro KOHCIIEKTa Mo TeMe «JIMH3bI»;
Cocrapienne 00o0maromieli Tadauik «BoJTHOBEIE CBOIICTBA CBETAY,
CocTraBieHre npe3eHTaluy 1Mo TeMe «BUIbI 2eKTPOMarHUTHBIX U3ITy4EeHUN

Pa3znea 6. DieMeHTHI
KBaHTOBOUN (U3UKH
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Tema 6.1. KBanroBas
OIITHUKA

Conep:xanue yueOHOT0 MaTepuja

KBanroBas runoresa [lianka. ®otonsl. Baeminuii horoanekrpudeckuii agpdexr. BuyrpenHuii
dororddexr. Tumbl HOTOITEMEHTOB.

Tema 6.2. ®usznuka atoma

Conep:kaHue y4eOHOT0 MaTepuJia

Pa3BuTue B3IJI/10B Ha CTPOCHUE BEILIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOAOPOAA.
SAnepnas monens atoma. OnbiTel J. Pesepdopaa. Moaens aroma Bogopoaa o H. bopy.
KBaHTOBbIE I'€HEPATOPBHI.

Tema 6.3. Pusznka
aTOMHOTO sijIpa

Coaep:xanue yueOHOT0 MaTepuja

EcrecTBeHHas paln0aKTUBHOCTb. 3aKOH PaJIM0aKTUBHOTO pacnaaa. CriocoObl HAOMI0IeHUs U
perucTpanuu 3apspkeHHbIX yacTull. D dexT Basunosa — UeperkoBa. CTpoeHHE aTOMHOTO Si/Ipa.
Jedext Macchl, 3HEprHst CBA3M U YyCTOWYMBOCTb ATOMHBIX SA€p. S IepHble peakluu.
HckyccTBeHHas painOaKTUBHOCTS. Jlenenue Tskenbix saep. Llennas aaepHas peakius.
VYnpasisiemas nenHas peakuus. SnepHsiii peakrop. [lonyueHnne painoakTHBHBIX H30TOMOB U UX
IMPUMCHCHHUC. brnonorngeckoe I[GflCTBI/IG PAAOaKTUBHBIX I/I3J1y‘-IeHI/II\/JI. 3JICM€HTapHI)I€ HJaCTUIIbI.

1

IIpakTHyeckne padboThI

6. Pemenue 3a1a4y «1eMEHTHI KBAHTOBOW (DHU3UKI».

Py0OeskHblii KOHTPOJIb Ne 2

-

w

CamocrositenbHas padora: [lonroroska pedepara:

1.Buyrpennuit porosadpdext. Tumnsl poTod16MEHTOB.

2.IlonsiTHE O KBAaHTOBBIX TeHepaTopax. [Ipumenenue nazepos. [IoHATHE O KBAHTOBOM MEXaHUKE.
OTkpbITHE TPOTOHA U HEWTpOHA. CrIocOObI HAOIOIEHHS U PETHCTPALIMY 3apsKEHHBIX YaCTHII.
3.IlonydyeHne paauoakTUBHBIX U30TOIOB U UX MpUMEHEeHHE. bruonornueckoe nefctue
paZvOaKTUBHBIX U3ITy4EHUI.

[ToxaroroBka pedepara:

1.VnerpaduoneroBoe u uHppakpacHoe uznydeHus. PeHrrenoBckue siyuu. Mx npupona u
CBOMCTBA.

2.TennoBoe U3Iy4eHHUE U €r0 XapaKTEPUCTUKU. JIFoMUHECIEHIINA. XMMUYECKOE AEUCTBUE CBETA.
3.YopaBnsiemas siiepHas peakuus. JIepHbId peakTop.

BHUOJIOI'Us

99

Pazpean 1.
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buoJsorus —
COBOKYIIHOCTH HAYK 0
JKHBOM pUpoOJe.
Tema 1.1. Coaep:xkaHue y4eOHOT0 MaTepHaJia 1
Meroasl Hay4HOT O 1. XKuBas nmpupoja kak 00beKT U3y4eHus OMonoruu. MeTosl ucciaeI0BaHus )KUBOM MPUPOJIBI B 1
MO3HAHUS B OMOJIOTHH. OHnoJIoruu.
2. Onpenenenne xu3HU. OCHOBHBIE IPU3HAKH KUBOTO. Y POBHH OpraHU3aIUU KU3HH. MEeTO b
U3y4eHus 0nojoruu. 3HaueHue OMOIOTHH.
IIpakTHYeckHe 3aHATHA 1 2
1. YpoBHU opraHu3alyy >KUBOW MaTEpPUU.
CamocrosiTenbHas padora: [loaroroska pedeparoB Ha TeMy: «CoOBpeMEHHBIE METOIBI 2 3
UCCIICIOBaHMSI B OMOJIOTHH.
Pasznea 2. Kierka 27
Tema 2.1. Coaep:xanue yueOHOro MaTepHaJia 2
HcTopus nzyuenus 1. OcHOBHBIE MOJIOKEHUS KIETOYHOU Teopur. KiieTka - cTpykTypHO-(yHKIIMOHATIBHAS 1
KJIETKH. (3memMeHTapHas) eAMHUILA )KU3HHU.
CamocrosiTeibHas padoTa: BoinosHeHNEe MMCHbMEHHOTO aHaIN3a y4eOHOM IUTepaTyphl TEME: 2 3
«KrneTka — s51eMeHTapHas eIMHUILA CTPOCHUS U J)KU3HEAESITEIbHOCTH OPTaHU3MOBY.
Tema 2.2. Copnepxxanue yueOHOro MaTepuaJa 7 1
CrpoeHne KIeTKy. 1. ITpokapuoThl ¥ HYKapUOTHI - HU3LINE U BBICIINE KJIETOYHbIE OpraHu3Mbl. OCHOBHbIE
CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3YKapHOT.
2. Knerounoe siapo. @yHKIUS siipa: XpaHEeHHEe, BOCIPOU3BEACHUE U NIepeaya HaclIeCTBEHHOM
WHGOPMAILIH, PETYISIHSI XUMHYECKONH aKTHBHOCTH KIIETKH.
3. CtpykTypa U QYHKLIUU XPOMOCOM. AYTOCOMBI U NOJIOBBIE XPOMOCOMBI.
IIpakTHYecKue 3aHATHS: 1 2
1. «OCHOBHBIE CTPYKTYpHBIE KOMIOHEHTHI KJIeTKW». CTpOeHHE KJIETKH, OCHOBHbBIE OPraHOM/IbI U
uX (YHKIHH.
2. «CpaBHEHHE CTPOEHUS KIIETOK PACTEHUH U )KUBOTHBIX». HabmroieHne KJIeTok pacTeHui 1
KMBOTHBIX 110J1 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpenaparax 1 uxX OlucaHue.
CamocrosiTeJibHAasi pa6oTa 3 3

1. 3anonHuTh Tabauny «CtpoeHne U GYHKIIUH OPraHOMIOB KIETKI.

2. IlogroroBka peeparos Ha TeMy: «CoBpeMEHHbIE METO/Ibl UCCIETOBAHMS KICTKUY.




HaunumenoBanue
pa3/ieioB M TeM

Conep:xanue yueOHOro MaTepuaJia, JJjadopartopHbie padoThl U NPAKTHYECKUE 3aAHATHS,
CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padbora (IPOeKT) (ecjiu npedycmompenvl)

O0nLeM
4acoB

YpoBeHb
OCBOEHH

Tema 2.3.
Buonornyeckoe 3HaueHue
XUMHUYECKUX BIIEMEHTOB.

Coaep:xanue yueOHOro MaTepHaJia

1. Heoprannyeckue BemecTBa B cOCTaBe KJIETKU. PojIb BOBI KaK pacCTBOPUTENSI U OCHOBHOTO
KOMIIOHEHTA BHYTPEHHEHN CpeJibl OPraHU3MOB.

2. YrieBoapl ¥ unuabl B Kietke. CTpykrypa u ouonorndeckue Gpynakmuu 20 6enkos. CTpoeHue
HYKJICOTHUJIOB U CTPpYKTYypa nojaunykieotnanbix neneit JIHK u PHK, AT®.

1

CamocrosiTesibHas padora:

1. BrimmosiHeHHE NMCEMEHHO aHaIM3a y‘le6H0ﬁ JINTCPATYPhI, IPAKTUUCCKUX 3a/1a4 U TCCTOBBIX
3aJaHHH 110 BOIIpOCaM: ((HeOpFaHI/I‘-IeCKI/Ie 1 OPraHuv4CCKHEC BCIICCTBA B OPraHU3ME YCJIOBCKA.
OCHOBHBIE KH3HEHHO H606XO,I[I/IMLIG COCIUHCHHA . 66J'IKI/I, YIIICBOABI, )KUPbI, BATAMUHBD).

Tema 2.4.
Bupycs! u 6akrepuodaru.

Coaep:xanue yueOHOIro MaTepHaJia

1. Hexnerounoe CTPOCHHC, JKU3HEHHBIN IIUKII M €70 3aBUCUMOCTD OT KJIETOYHBIX q)OpM KHN3HU.

2. Bupycsl - Bo30yauTen nH)EKIMOHHBIX 3a00JIeBaHMIT; TOHATHE 00 OHKOBHpYCcaX. Bupyc
ummyHogeduimta yenoreka (BUY). [Ipopunakruka BUY-undekummn.

CamocrosiTesibHas padora:

1. [TonroroBka pedepaToB U npe3eHTauil Ha TeMy: «Bupychl - BO30yauTenu nH()EKIIMOHHBIX
3abosneBanuiiy; « Bupyc nmmynoaedunura yenoseka. [Ipodunakruka BUY-undeximmy.

Paznen 3. Opranusm
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Tema 3.1.
Opranusm — eIMHOE
LeNOoe.

Conep:kaHue yueOHOTro MaTepuaJa:

1. MHoroo6pasue oprannzMoB. OOMEH BEIIECTBOM M 3HEPTUEN C OKpY’KaIolel cpesion Kak
HE00X0/IMMOE YCIIOBUE CYIIECTBOBAHUS JKUBBIX CHCTEM.

2. CriocoOHOCTh K CaMOBOCITPOU3BEICHHUIO - OJ[HA U3 OCHOBHBIX OCOOEHHOCTEH KMBBIX
opraHu3MoB. [leneHne KJIeTKu - OCHOBA POCTa, Pa3BUTHSI U Pa3MHOKEHUsI opranu3mMoB. becnonoe
pasmHoxeHue. [1o10Boii poriecce U moyioBoe pa3MHOkeHHe. OTUI0I0TBOPEHHUE, €ro
OHOJIOTHYECKOe 3HAYCHHE.

CamocrosiTejibHas padoTa:

1. BeinosiHeHHEe MUCHMEHHOTO aHalIM3a y4eOHO! JIUTEpaTyphl M TECTOBBIX 33JaHUH 110 BOIIPOCAM:
«Pa3MHO)KeHHe OpraHn3mMoB. MUTO3 U MEHO3».

2. lloaroroBka pedeparoB U npe3eHTanui no teme: «Mutos. Meiios».

Tema 3.2.
[TonsTue 06
WHIUBUAYAITBHOM,
SMOPHOHATIEHOM U

Coaep:xanue yueOHOro MaTepuaJia

1. [TouaTre 06 MHAMBUAYATHFHOM (OHTOTEHE3), SMOPHOHAIIBHOM (AIMOPHOTEHE3) U
MOCTAMOPHUOHAIIBHOM Pa3BUTHH.

2. I/IHJIPIBI/I)IyaJTI)HOC Pa3BUTHEC YCJIOBCKA KU €I'0 BO3BMOKHBIC HAPYIHICHU A.




HaunumenoBanue
pa3/ieioB M TeM

Conep:xanue yueOHOro MaTepuaJia, JJjadopartopHbie padoThl U NPAKTHYECKUE 3aAHATHS,
CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padbora (IPOeKT) (ecjiu npedycmompenvl)

O0nLeM
4acoB

YpoBeHb
OCBOEHH

MOCTAMOPHUOHAITEHOM
pa3BHUTHH.

CamocrosiTeibHas padoTa: BeimomHeHNEe MICEMEHHOTO aHAN3a y4eOHOMU JIUTePaTyphI 10 TEME:
«OMOpPHOHANIBHOE U TOCTIMOPHUOHAILHOE PA3BUTHE OPTaHU3MOBY.

3

Tema 3.3.

OO1mmue npeacTaBICHUs O
HACJIEACTBEHHOCTH U
M3MEHYHBOCTH:

Coaep:xanue yueOHOro MaTepHaJia

1. O6H_[I/Ie MMpEACTaBICHUA O HACIICACTBEHHOCTH U U3MCHUYHNBOCTH. I'enermueckas TCPMUHOJIOTUSA U
CHMMBOJIMKA.

2.3aKOHOMEpHOCTH HaciienoBanus. HacnenoBanue nmpu3HakoB y yenoBeka. [10710BbIe XpOMOCOMBIL.
CuensieHHOE C I0JIOM HacleI0BaHHeE.

3. HacnencTBeHHble 00JI€3HH YeNIOBEKa, UX MPUYHHBI U IpoduiakTuka. CoBpeMEeHHbIE
IPEJCTABICHUS O IeHE U TeHOME.

4. I'eneTnueckue 3aKOHOMEPHOCTH n3MeHYnBOCTH. Kitaccubukanms popM H3MEHUNBOCTH.

5. Bnusnaue MYTAar¢HoOB Ha OpraHu3M 4CJIOBCKaA.

Py0Oe:xHblii KOHTPOJIb Ne3

10

CamocrosiTesbHas padora:

1. BrimmojiHEeHHE MMCBMEHHOTO aHAIK3a yqe6H0171 JIMTECPATYPBI U 110 BOIIPOCY: «OcHOBHEBIE
TCHCTUYCCKUC ITOHATHA, TCPMHUHBI U CUMBOJIBID).

2. IToaroroBuTh pe(I)epaTH " IPE3CHTAINH HAa TCMBbI: ((MO,I[I/I(I)I/IKaI_[I/IOHHaSI M HaCJICACTBCHHAs
HN3MCEHYHUBOCTD), «KomOuHaTuBHAS U3MCHYHUBOCTDB», «MYTaHI/IOHHaSI N3MCHYHBOCTD), «JIeuenue u
npeaynpe)kKACHUC HECKOTOPBIX HACIICACTBCHHBIX OoJIe3HelH YeIoBeKa» (HO BLI6OPY).

3. BHectn B rnoccapmﬁ OCHOBHBIC TCHECTUYCCKUEC TOHATHUS, TCPMUHBI 1 CUMBOJIBI.

Tema 3.4.
[Ipenmer, 3anaumn u
METO/bI CEJIEKIINH.

Coaep:xanue yueOHOro MaTepHaJia

1. Ilpenmer, 3a1aun 1 MeTOIBI CeNEKIMU. [ eHeTUYeCKe 3aKOHOMEPHOCTH CEJICKIIHH.

2. Yuyenue H.W. BaBuioBa o 1ieHTpax MHOT00Opa3usi U MPOUCXOKACHUS KYIbTYPHBIX PACTCHUI.

3. buoTexHoIorHs, €€ TOCTHKEHHUS], NEPCIIEKTUBBI Pa3BUTHSI.

HpaKanecm[e 3aHATHUHA:

1. Pemenue OJICMCHTAPHBIX I'CHCTHUYCCKUX 3a1a4.

2. Anamms u OLICHKA OTHYCCKUX AaCIICKTOB PAa3BUTUA HCKOTOPBIX I/ICCJ'ICJIOBaHI/Iﬁ B OMOTEXHOJIOTHH.

CamocrosiTesibHas padora:

1. ToaroroBka pedeparoB Ha TeMbI: «BIMsHIE aIKOTOJIM3Ma, HAPKOMaHUU M KypeHHS Ha
HACJIEJICTBEHHOCThY; «L{eHTpbl MHOT00Opa3ust ¥ MPOUCXOXKIACHUS KYIbTYPHBIX PACTCHHN.
HckyccTBeHHbI 0TOOpY; «MccnenoBanus B 001acT OMOTEXHOJIOTHNY; «[ eHeTHKa 1 MeTUIIMHAY;
«buorexHonorus u renHas urxeHepus — rexuonorun XXI Bexay ( mo BEIOODY).

Pasznen 4. Bua

18




HaunumenoBanue
pa3/ieioB M TeM

Conep:xanue yueOHOro MaTepuaJia, JJjadopartopHbie padoThl U NPAKTHYECKUE 3aAHATHS,
CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padbora (IPOeKT) (ecjiu npedycmompenvl)

O0nLeM
4acoB

YpoBeHb
OCBOEHH

Tema 4.1.
DBOJIIOIMOHHAS TCOPHSL.

Coaep:xanue yueOHOro MaTepHaJia

1. DBoNIOIIMOHHASA TEOpUS U €€ POJIb B POPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM
KapTuHb! Mupa. Bun, ero kpurepuu. [Tonynsiuyst Kak CTpyKTypHasi €AMHULIA BUJA U SBOJIIOLIMH.

2. Cunretndeckas teopus 3Bosonuu (CTI). J[BrKkylue cuiibl SBOTIOIUMN B cOoTBeTCTBUU ¢ CTD.
Pesynbrartel sBosonuu. [lpuunHbl BBIMUpaHus BUOB.

HpaKaneCRne 3aHATHA:

1. Oniucanme ocoOelt BuAa Mo MOppoIorn4ecKoMy KPUTEPHIO.

Tema 4.2.
PesynbTathl 3BOIIOLINY.

Coaep:xanue yueOHOTro MaTepHaJia

1.CoxpaHeHne MHOrooOpasus BUJIOB KaK OCHOBA YCTOMYHMBOTO pa3BUTHUSI OUOCHEPHI.

2. IlpuunHbI BEIMUpaHHsI BUJ0B. BHOJIOTHYECKHil Tporpecc u OMOIIOTHYECKUHN perpecc.

CamocrosiTesbHas padora:

1. [TonroroBuTh pedepaTsl U npe3eHTauu Ha TeMbl: «Y. J[apBUH U €ro Teopus MPOUCXOKACHUS
BUJIOBY; «/loKazaTenbCcTBa IBOMIOIIMNY; «BinsiHue ankoronn3Ma, HAPKOMaHUU U KypEeHHS Ha
HACJIEJICTBEHHOCThY; «L{eHTpbl MHOT000pa3us U MPOUCXOXKICHUS KyJIbTYPHBIX PACTCHUNY;
«MckyccTBeHHBIN 0TO0PY»; «MccnenoBanus B 001acTi OMOTEXHONOTUNY; «] €HeTHKa U MeIUIIHAY;
«buoTtexHonorus u reHHas uHxeHepus — rexnonorun X XI| Bexay (1mo Be1oopy).

2. BeImoTHeHe MUCEMEHHOTO aHaIn3a yIeOHOM InTepaTypshl 1o Teme: «broIorndeckuii mporpece
1 OMOJIOTHUYECKUN perpecey.

Tema 4.3.
I 'ummoresnl
MPOUCXOXKICHUS KU3HU

Conep:xanue yueOHOIro MaTepHuaJia

1. I'unote3sl MMPOUCXOKACHUA KU3HU. Y Ca0XKHEHHE KUBBIX OpTraHu3MOB Ha 3emiie B Impomnecce
OBOJIFOIIMH. AHTpOHOFeHC?; 1 €ro 3aKOHOMCPHOCTH.

2. I[OKaSaTCJ'ILCTBa POACTBA YCJIOBCKA C MIICKOIINTAOIINMHU JKUBOTHBIMHU.

HpaKanecm[e 3aHATHUSA:

1. AHanmm3 u OLICHKA PA3JIMYHBIX TUIOTE3 NPOUCXOKACHUS JKU3HU.

2. AHanu3 u OLCHKA PA3JIMYHBIX TUIIOTE3 NPOUCXOKIACHUS YCIIOBCKA.

CamocrosiTejibHas padoTa:

1. BeimonHeHNe MUCbMEHHO aHaIn3a y4eOHOM IUTepaTyphl MO BOMpocaM: « IKOIOTUYECKUE
(haKTOpBI AaHTPOTIOTEHE3a: YCI0KHEHHE MOMYIISIITHOHHON CTPYKTYPHI BUa, H3TOTOBIICHUE OPYAHI
TpyAa, IEPEXO OT PACTUTEIBHOIO K CMEIIAHHOMY THITY ITUTAHMS, UCIIOJIb30BAaHUE OTHS.
[TosiBNeHME MBICTUTEBHON IESITENBHOCTH U WIEHOPA3AeIbHOM peun. [Iporcxoxaenne
YEJIOBEYECKUX PACH.

Pa3zneua 5. DKocucTEMbI

14




HaunumenoBanue
pa3/ieioB M TeM

Conep:xanue yueOHOro MaTepuaJia, JJjadopartopHbie padoThl U NPAKTHYECKUE 3aAHATHS,
CaMOCTOSITeJIbHAsI padoTa 00y4alIuXxcs, KypcoBasi padbora (IPOeKT) (ecjiu npedycmompenvl)

O0nLeM
4acoB

YpoBeHb
OCBOEHH

Tema 5.1.
[Tpenmer u 3a1aun
SKOJIOTHH.

Coaep:xanue yueOHOro MaTepHaJia

1. Tlpeamer u 3a7a4uu SKOJOTHHU: YUE€HHE 00 IKOJOrHUeCKUX (DakTopax, ydeHHe O COOOIIeCcTBaxX
OpraHu3MoOB, yueHue o buochepe. Dxonornueckre GakTopbl, 0COOEHHOCTH UX BO3JICHCTBUSI.

2. DKxonoruyeckasi xapakTepuctika Buza. [lonstue o6 skonornueckux cucremax. Llenu nuranus,
Tpoduueckre ypoBHH. broreomneHos kak sKocucTeMa.

Tema 5.2.
buocdepa - rmodanbHas
HKOCHUCTEMA.

Coaep:xanue yueOHOro MaTepHaJia

1. Yuenue B. U. Bepnanckoro o 6mocdepe. Poib sxuBbIX oprann3moB B 6nochepe. buomacca.

2. buonornueckuit KpyroBoport (Ha mpuMepe KpyroBopoTa yriepoaa).

3. OcHOBHBIE HaMpaBJICHHs BO3ICHCTBUS YelloBeKa Ha Ouocdepy.

4. Tpancgopmanus €CTeCTBEHHBIX IKOJIOTHUECKUX cucTeM. OCOOEHHOCTH arpo3KOCUCTEM
(arporeHo30B).

HpaKaneCRue 3aHATHSA

1. CpaBHUTENbHAS XapaKTEPUCTUKA IPUPOJHBIX 3KOCUCTEM U arpO’IKOCUCTEM CBOE MECTHOCTH.
CocraBieHue cXeM Nepeiauy BEIIeCTB M SHEpruH (1ienei mMUTaHusl).

2. PerieHune 3K0JI0THYECKMX 3a/1a4d. AHAJIN3 U OLIEHKA TTOCIIEICTBUA COOCTBEHHON IEATENBHOCTH B
OKpYXKarollel cpejie, rIo0aTbHBIX SKOJOTHUYECKUX MPOOJIeM U MyTeil UX pelIeHusl.

Py0e:xHblii KOHTPOJIb Ne 4

CamocrositeibHas padora:

1. BrinmonHeHne MUCHMEHHO aHAIM3a y4eOHOM IUTepaTyphl M TECTOBBIX 3aJJaHUI IO BOIIPOCAM:
«Oxonornyeckre GaKkTOphl U UX BIMSHUE HA OPraHU3MbD»; «MeXBUIOBBIE OTHOIICHUS:
Napa3uTU3M, XUIIHAYECTBO, KOHKYPEHIIHS, CAMOMO03Y; «3aMOBeTHUKU U 3aKa3HUKU Poccumy.

Ju¢pdepeHunpoBaHHbIN 3a4eT

UTOI'O:

201




3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILIUHBI

3.1. TpebGoBanusi K MATEPUAJTIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanust yueOHON IUCHMIUIMHBI TpeOyeT HaIW4yus y4eOHOTro KaOuHeTa
yueOHOM aucuuminnabl «EctecTBo3HaAHUEY;

O6opynoBanue yueOHOro KabMHeTa:

Texnuueckue cpeacTBa 00ydeHUs:

3.2. UudopmanunonHoe odecnevyenne o0yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JTOTOJHUTEJIbHOM JIUTEPATYPbI

OcCHOBHBIE HCTOYHUKH:

1. I'abpuansia O.C. EcrectBo3Hanue. Xumusi: y4eO. Uil CTyZ. YUpEKICHUN
cpen. mpod. O6pazoBanus / O.C.I'abpmansH, U.I'.Octpoymos. - M.: M3naTensckuii
HeHTp «Axkanemus», 2019. — 240 c.

2. Xumusi st npodeccrii M CIeNUaIbHOCTEH  eCTECTBEHHOHAYYHOT'O
npoduiist: y4eOHMK I CTyA. YYpexkIeHud cpen. mpod. obOpazoBaHust /
[O.C.I'abpudnsn, N.I'.OctpoymoB, C.A.CnankoB] ; oz pex. O.C. 'abpudinsaa — M.
N3narenbckuil HeHTp «Akanemus», 2019. — 400 c.

3. Epoxun E.M. Xumus s npodeccuii U cenuaibHOCTeH TEXHUYECKOTO U
€CTECTBEHHOHAYYHOTO Tpoduiiel: y4eOHUK NJisi CTYI. YUYpPEXKACHHUM cper. mpod.
obpazoBanus / IO.M.Epoxun, W.B.Koanea. — M.: WM3garenbckuii 1eHTp
«Axagemusi», 2019. — 496 c.

4. KoncrantunoB B.M. buonorus mns mnpodeccuii U crnenuaibHOCTEN
TEXHUYECKOTO M E€CTECTBEHHOHAy4yHOro nmnpoduiieid: ydyeOHMK IJii  CTY/I.
yupexzaeHuil cpen. npod. oopazosanusa / B.M. Koncrantunos, A.I'.Pe3zanos, E.ILI.
®aneeBall.B. — M.: U3narensckuii neHtp «Axkagemus», 2017. — 336 c.

5. Kum, A. M. Opranudeckass Xumusi [DIEKTpOHHBIN pecypc]: yueOHoe
nocobue / A.M. KuMm. — DniekTpoH. TekcToBbie JaHHbie. — HoBocuOupck: Cubupckoe
YHUBEpPCUTETCKOE mu3aarenbeTBo, 2017. — 844 ¢. — 978-5-379-02004-0. — Pexum
JOCTyTa: http://www.iprbookshop.ru/65281.html Pexum JOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970434406.html

6. Jleryra, C. H. ®usuka [InexkrpoHHbIi pecypc]: yueoHoe nmocoodue / C. H.
Jleryra, A. A. Hakak. — DIIeKTpOH. TeKCTOBbIE JaHHbIe. — OpeHOypr: OpeHOyprekuii
rocyaapctBeHnbii yausepeuret, 9bC ACB, 2016. — 307 ¢. — 978-5-7410-1575-9. —
Pexum noctyna: http://www.iprbookshop.ru/78852.htmi
JlonoJIHUTEIbHbIE HCTOYHUKH:

1. AwungpeeBa H.Jl. buonorusi. 10-11 kmaccer: yueOH. juisi o61ieoOpasoBar.
yupexzaeH. yupexxaeHuit (0a3oBbiii ypoBenb) / H.JI.AunpeeBa. — M.: MHemo3uHa,
2012.

2. benses .K., v I'"M., bopoaun I1.M. u np. buonorus (6a3oBbIit
ypoBenb). 11 knacc. - M., 2014.

3. benses JI.K., Apmvmmui I."M., Ky3nenosa JI.H. u np. buosnorus (6a3oBsiii
ypoBenb). 10 knacc. - M., 2014.

4. buonorus. PykoBoacTBO K MpakTHYECKUM 3aHATHSAM / mon pen. B. B.
Mapkunoii. - M., 2014.



http://www.studentlibrary.ru/book/ISBN9785970434406.html

5. buomnorus: B 2 1./ mox pen. H. B. Speiruna. - M., 2014.

6. Bacunesckas, E. . Heopranuueckass xumus [DIeKTpOHHBIN pecypc]:
yueOHoe nocobue / E. U. Bacunesckas, O. U. Ceuxko, T. JI. llleBuioBa. — 1eKTpoH.
TEKCTOBbIE JlaHHbIEe. — MUHCK: PecnyONuMKaHCKUN MUHCTUTYT MPO(ECCHOHATBHOTO
obpazoBanus (PUIIO), 2015. — 248 c. — 978-985-503-488-0. — Pexxum nmocryna:
http://www.iprbookshop.ru/67664.html

7. Tabpuensna O.C. u np. Xumusi. TecTsl, 3a1a4 ¥ yIpakHEHUS: yueO.
rmocobue. - M., 2014.

8. Tabpuensn O.C. Xumwus. [locoOue mns moxaroroBku k EI'D: yueb.
rmocobue. - M., 2014.

9. Tabpuensa O.C. Xumus. [Ipaktukym: yued. mocodue. - M., 2014.

10. T'a6bpuensu O.C., JIpicoa I'.I'. Xumus: kaura jy1st mpenogaBaTens: yueo.
MeToJI. mocodue. - M., 2014.

11. T'abpuensn O.C., OctpoymoB W.I'' Xumus misa npodeccuit u
CHEIUATBHOCTEH COIMAIBbHO- JKOHOMHYECKOT0 M TyMaHUTapHOro Mpoduiei:
Y4e€OHUK JJIs CTYI. yUpexaeHui cpes. npod. ooOpazoBanus. M., 2014.

12. Enxuna JI.B. buonorus. Bech mkosnbHbIH Kype B Tabiaumnax. - M., 2013.

13. Epoxun FO.M. CO0pHUK TECTOBBIX 3aJJaHHI 110 XUMHUH: yuel. mocooue
JUTSL CTYJI. YUpeKaeHui cpen. mpod. oopazoBanus. - M., 2014.

14. Epoxun FO.M. Xumus: 3agaun v yrpaxHeHus: yue0. mocodue Jyist CTy/I.
yupexJieHuit cpen. mpod. odpazoBanus. - M., 2014.

15. Unbun B.A., Kynpssues B.B. Uctopust u merogonorus ¢pusuku. - M.,
2014.

16. Koznora WN.U., buonorus [DnekTpoHHBIH pecypc]| : yueOnuk / W.I.
Kosnoga, I.H. Bonkos, A.I'. Myctradun - M. : I'D0TAP-Menaua, 2015. - 336 c. -
ISBN 978-5-9704-3440-6.

17. KoncrantunoB B.M., PezanoB A.I'., ®aneera E.O. buonorus: yueOHuK
JUTSL CTYI. yupexaeHuii cpen. npod. oopazosanus / moj pea. B. M. Koncrantunosa.
- M., 2014.

18. Ky3nenoB, C. WM. CnpaBoyHuk 1o ¢u3uke [DIEKTPOHHBIA pecypc]:
yaebHoe mocooue s CIIO / C. U. Kysunenos, K. . Porosun ; mox pen. B. B.
JlapnoHoB. — DneKTpoH. TekcToBbIe AaHHbIe. — CapaToB: [IpodobpaszoBanue, 2017.
— 219 C. — 978-5-4488-0030-6. — Pexum JocTyna:
http://www.iprbookshop.ru/66399.html

19. Kypc mo d¢opmynam. PDusmka, XuMmMus, MareMartuka [DJIEKTPOHHBIN
pecypc] /. — DnekTpoH. TekcToBble aaHHble. — HoBocubupck : Cubupckoe
YHUBEPCUTETCKOE M3aaTenbcTBO, Hopmatuka, 2017. — 118 ¢. — 978-5-4374-0894-0.
— Pesxum octymna: http://www.iprbookshop.ru/65259.htmi

20. Jleme3a, H. A. buonorus. TecTbl ajii MIKOJIBHUKOB U AOUTYpPUEHTOB
[DneKTpOHHBIN pecypc]: mocoOue s yJamuxcsl YIpekKISHUN 00IIero CpeIHero
obpazoBanus / H. A. Jleme3a. — DneKTpoH. TEKCTOBbIE aaHHBIC. — MMUHCK:
Bemmitmast mikona, 2014. — 368 ¢. — 978-985-06-2391-1. — Pexum pnocrtyma:
http://www.iprbookshop.ru/35468.html

21. Hemuenko K.D. ®usnka B cxemax u tadmunax. - M., 2014.
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22. O0mas 6uonorus. Ilpaktuxym. 10-11 xmaccer: yue6. mocoOue s
obmieoOpazosar. Opranuzanuii: yriayos. ypoeHb./[.M.dpimmun, O.B.Cabnuna,
JI.B.Briconikas, II.M.bopoaus. -3-¢ uza. — M.: IIpoceemienue, 2017. — 143c.

23. Camoiinenko U. B. EcrectBo3nanue ®usuka. — M.: Akagemus, 2017.

24. Camotinenko I[1.1. CoopHuk 3a7a4 1o ¢pusuke Ajig npodpeccuit u
CHEIUATBHOCTEN COIUATBHO- SKOHOMUYECKOTO ¥ TYMaHUTAapHOTO NMpoduei:
y4e0. mocodue sl CTY/I. yUpexKaeHUu cpel. mpod. odpazopanus. - M., 2014.

25. Camotinenko [1.U. Teopus u meToauka oOydenust puszmke: yueod. mocoodue
JUIs Ipenoaasareneu ccys3os. - M., 2010.

26. Camoiinenko [1.1. ®uszuka mia npodeccuit u ciennaabHOCTEH
COLIMAJIbHO-PKOHOMUYECKOTO U TYMaHUTApHOTO Npoduieii: yueOHUK AJis CTY/I.
yupexeHuit cpef. mpod. odpazosanus. - M., 2014.

27. CraponyorieB, B. A. EcrectBoznanme. CoOBpeMEHHbBIE KOHIIETIITUU
[OnexTponHBIN pecypc]: yueoHoe mocobue st CIIO / B. A. Craponybres. —
DnekTpoH. TeKCTOBbIE JaHHbIe. — CapartoB: [Ipodobpazosanue, 2017. —332 ¢. —978-
5-4488-0014-6.Pexxum moctyma: http://www.iprbookshop.ru/66386.html

28. XamuroBa, A. W. Opranmdeckas xumus s crygeHtos CIIO
[DnexTpoHHBIN pecypc]: yueoHoe mocodue / A. . Xamurtona, T. E byceiruna, JI. P.
Caduna. — DnexTpoH. TekcToBble NaHHble. — Kazanb: KazaHckuil HallmoHaIbHBIN
MCCJIeI0OBATENbCKUI TeXHONIOTHYecKui yuuBepcuret, 2016. — 172 ¢. — 978-5-7882-
1938-7. — Pexxum nmoctymna: http://www.iprbookshop.ru/80239.html

29. Xumust [DneKTpoHHBIH pecypc]: ydebnoe mocobue /; coct. I. IO.
Bocrtpukona, E. A. XopoxopauHa. — DJIEKTPOH. TEKCTOBBIE JTaHHbIE. — BopoHexk:
BoOpoHEeXCKHI TOCyAapCTBEHHBI apPXUTEKTYPHO-CTPOUTEIIbHBIA YHUBEPCHUTET,
ObC ACB, 2015. — 92 c. — 978-5-890040-579-1. — Pexum pgocryma:
http://www.iprbookshop.ru/59133.html

30. XuMmus: 2JeKTpOHHBINA yueOHO-METOIMYECKU KOMILIEKC. - M., 2014.
HNuTepHeT-pecypcesbi:

www. biology. asvu. ru (Bcst 6uosorus. CoBpeMeHHast OMOJIOTHsI, CTaThH,

www. chemistry-chemists. com/ index. html (smekTpoHHBINH KypHAI
«XHAMHUKH B XUMHS»).

www. hemi. wallst. ru («Xumust. O6pa3oBaTeIbHBINA CANT IS IIKOJIBHUKOBY).

www. hvsh. ru (xypaai «Xumus B mkosie» ). WWW.hij.ru (xkypaan « Xumus 1
KU3ZHBY).

www. interneturok. ru («Bumeoypokum 1o mpeaMmeraM  MIKOJbHOMN
IPOrpamMMbD»)

www. pvg. mK. ru (omumnuana «I[Toxkopu BopoObeBbI TOPBD»).

www.alhimikov.net (OGpa3oBaTeNbHBINi CAUT AJIs IIKOJIBHUKOB).

www.chem.msu. su (DnekTpoHHast OMOIHOTEKA 10 XUMHUH ).
www.class-fizika.nard.ru («KiaccHast qocka asist it0003HaTEIbHBIX» ).
www.physiks.nad/ru («®u3uka B aHUMAIHAX) ).
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
TV CHUILIAHBI

Kontpois ®W oOmeHka pe3ylbTaToB OCBOCHUS  Y4€OHOM  JAMCIMIUIMHBI
OCYUIECTBIISIETCS MPEToAaBaTeIeM B MPOIecce MPOBEACHUS MPAKTUUECKUX 3aHITHIM
U J1abOpaTOpHBIX pPadOT, TECTUPOBAHMS, & TAKKE BBIMOJIHEHUS OOYYAIOIIMMUCS
WHUBUYaJIbHBIX 33IaHUM, POEKTOB, UCCIICIOBAHUN.

Pe3ysabTarnl 00yyeHus @DopMbI U METOAbI KOHTPOJISI
(0CBOECHHBbIE YMEHHSI, YCBOCHHbIE 3HAHNS) OIIEHKH Pe3YJbTATOB 00y4eHH sl
. JIMYHOCTHBIE!

- YCTOMYMBBIM MHTEPEC K HCTOPUHU U AOCTIKCHHsM B | [IpoBepka BHEay IMTOPHON
00J1aCTH €CTECTBEHHBIX HAyK, YYBCTBO TOPHOCTH 3a | CAMOCTOSATENLHON PabOThI, 3aI1UTa
POCCHIICKHE €CTECTBEHHBIE HAYKH; JIOKJIa/I0B, pedepaToB, MyOIUIHOE
- TOTOBHOCTh K MPOJOJDKCHHIO 00pa3oBaHus, | IPEICTABICHUE NPE3CHTALIUMH,
MOBLIIIEHUIO KB (DUKALIH B n30paHHO# | TECTUPOBAHHUE, IIPOBEPKA

npoeCCHOHATBLHON JEATENLHOCTH ¢ | MpaKTHUYeCKUX padoT, peUTUHTOBBII
WCIOJIb30BaHWEM 3HAHUIl B 00JAaCTH €CTECTBEHHBIX | KOHTPOJIb, IPOMEIKYTOYHAS
HayK; aTTecranus

- 00BEKTUBHOE OCO3HAHKME 3HAUMMOCTH KOMITETEHIIHH
B 00JacTH EeCTECTBCHHBIX HAyK JUIS YelOBEeKa W
00IIIeCTBa, YMEHUE HCIOJIb30BATh TEXHOJOTHYCCKUE
JOCTHXKCHHS B 00JacTd (DU3HKH, XUMUH, OUOJIOTUN
JUIsl TIOBBIIICHHUSI COOCTBEHHOTO WHTEUICKTYaIbHOTO
pa3BuTHd B BbIOpaHHOW  IpodeccHOHANBHOU
JEATEIbHOCTH;

- YMEHHE  MPOAHATU3UPOBATh  TEXHOTCHHBIC
MOCIEACTBHS TSl OKpY)KaroIeld cpeasl, OBITOBOW U
MTPOU3BOJICTBEHHOM JICATSIILHOCTH YEJIOBEKA;

- TOTOBHOCTh CAMOCTOSITEIBHO JI0OBIBATh HOBBIC JJIS

ceost €CTECTBEHHO-HAYYHbIE 3HAHUA c
UCIOJIb30BAHUEM JUISL 3TOTO JOCTYIMHBIX UCTOYHHUKOB
nH(popMaLnu;

- yYMEHHE YOpaBIsATh CBOEH IO3HABATEIbHOM
JeSITeTbHOCTBIO, TPOBOIUTH CAMOOIEHKY YpPOBHS
COOCTBEHHOT'O MHTEIUIEKTYaJIbHOT'O Pa3BUTHUS;

- YMEHHUE BBICTPAaNBATh KOHCTPYKTHUBHBIC
B3aMMOOTHOUICHUSI B KOMaHJe IO PEIIEeHUI0 OOIMINX
3aJ1a4 B 00JIaCTH €CTECTBO3HAHUS;

o MeTanpeaMeTHbIe:

- OBJAJCHHE YMEHHUSMHU M HABBIKAMH Pa3IHYHBIX
BUJIOB TTIO3HABATEIFHON NEATETHLHOCTH ISl N3YUEHUS
Pa3HBIX CTOPOH OKPY’KAIOIIET0 €CTECTBEHHOTO MUPa;
- TPUMEHEHHWE OCHOBHBIX METOJIOB TIO3HAHUS
(HaOmroieHHs, HAYYHOTO  ADKCHEPUMEHTAa)  JUIs
W3YUYEHHS Pa3IUYHBIX CTOPOH €CTECTBEHHOHAYYHOMH
KapTMHbl ~ MHpa, €  KOTOPBIMH  BO3HHKAET
HE0OXOIMMOCTh CTAJIKUBAThCS B MPOPECCUOHANTBHON
cdepe;

- YMEHHE ONPENeNATh el U 3a7auu JAeSITeIbHOCTH,
BBIOMpATh cpelicTBa Ui MX JOCTIDKEHUS Ha
MPAKTHKE;




PesyabTaTsl 00y4yeHus
(oCBOEHHBbIEC YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI
OLIEHKH pPe3yJbTATOB 00y4eHus!

- YMEHHE HCIOJb30BaTh PA3IMYHbIE UCTOYHUKH IS
MOJIyYE€HHUsI EeCTECTBEHHOHAyYyHOW HH(OpMalMu U
OLICHMBATh €€ JOCTOBEPHOCTb JUISl JIOCTHKEHUS
MIOCTABJICHHBIX IIeJIeH U 3a/1a4;

J npeaMeTHbIE:

- c()OPMUPOBAHHOCTH TPEJCTABICHUN O IEIOCTHOU
COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTHUHE MHpa,
IpUpPOJe KaK E€JUHOM  LEJIOCTHOW  CHUCTEME,
B3aMMOCBSI3M 4YEJIOBEKa, HpPHUpPOJIbl M OOIIecTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacmrTadax
Bcenennoi;

- BJAJEHUE 3HAHMSAMM O Haubosiee BaXKHBIX
OTKPBITHSIX M JOCTHXKEHHSIX B o0yiacTu
€CTECTBO3HAHHUS, MOBIMSBIIMX HA  3BOJIOLUIO
MIPEJICTAaBICHUI O MPHUPOJIe, HA Pa3BUTHE TEXHUKU U
TEXHOJIOTHIL;

- c¢(hOpMUPOBAHHOCTh YMEHHUS MIPUMEHSITh
€CTeCTBEHHOHAYYHbIC 3HAaHUS Ui OOBSICHEHUS
OKPY)XAIOIIUX SIBJICHWM, COXPAHEHUS 3JI0POBBA,
obecnieueHuss 0O€30IIACHOCTH KM3HEIESATCIbLHOCTH,
OepeXKHOr0 OTHOIIEHHUS K MPUPOJE, PALIMOHAIBHOTO
IIPUPOJONOJB30BaHUsA, @ TAKXKE BBINOIHEHUS POJIU
IPaMOTHOTO OTPEOUTEIIS;

- c(OpPMHUPOBAHHOCTb MPEJICTABICHUN O HAYYHOM
METOJIe MO3HAHUS MPUPOJBI U CPEICTBAX H3yUEHUS
Meramupa, MakpoMUpa M MHKPOMHpA; BIIAJICHUE
MpHeMaMH  €CTeCTBEHHOHAYYHBIX  HaOIOJCHHUI,
OTBITOB, HCCJIEOBAaHUM U OLIEHKH JIOCTOBEPHOCTHU
MOJIyYE€HHBIX PE3yIbTaTOB;

- BJIaJICHHE TIOHSATHIHBIM allapaToM eCTeCTBEHHBIX
HayK, MO3BOJISIIOIIMM TTO3HaBaTh MUP, y4aCTBOBATh B
JUCKYCCUSX IO €CTECTBEHHOHAyYHBIM BOIpOCaM,
WCIIONIb30BaTh Pa3NYHble UCTOYHHKU WH(MOpMAaLUN
JUIS TIOATOTOBKM COOCTBEHHBIX pabOT, KPUTUYECKU
OTHOCUThCSL K coobmenusM CMMU, coxepxamum
Hay4YHYI0 HHPOPMAIHIO;

- chopMHpPOBAaHHOCTH YMEHMI TOHUMATh
3HAYUMOCTb €CTECTBEHHOHAYYHOT'O 3HAHUS JIJIs
KaX/I0TO YeJIOBeKa HE3aBHCHUMO OT €ro
npodeccnoHanbHOM e TeNbHOCTH, pa3inyaTh
(aKThI ¥ OIIEHKH, CPABHUBATH OIICHOYHBIE BBIBOJIBI,
BHJIETh VX CBSI3b C KPUTEPUSIMHU OIICHOK U CBS3b
KPUTEPUEB C ONPEACIEHHON CUCTEMON LIEHHOCTEH,
00X 3a71a4 B 00J1aCTH €CTECTBO3HAHMUS.
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