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1. TIACIIOPT PABOYEM IMPOTPAMMBI YYEBHOM JIUCITUTLIUHBI
ECTECTBO3HAHUS
1.1. O6aacTh NpUMeHeHHs Y4eOHOI MporpaMMbl

Pa3zpaborana Ha OCHOBE MPUMEPHOIN IPOrpaMMBbI 001Ie00pa30BaTELHON YICOHON TUCIUTIITMHBI
«EcTtecTBO3HaHUA A cpeaHUX MPOodecCHOHAIbHBIX 00pa30BaTEIbHBIX YUPEKICHUN, 0100pEeHHOM
OI'AY «DUPO» Munobpuayku Poccun, 2015r. i peanusanuu cpegHero odmero oopa3oBaHus B
npexaenax ocBoeHus OIl CITO Ha ocHOBE OCHOBHOTrO 00IIero oOpa3oBaHUsI C YYETOM TpeOOBaHUU
OI'OC u nosryyaemoii crienuaibHOCTH.

1.2. MecT0 TUCHMILIMHBI B CTPYKTYpPe OCHOBHOM NMPo(eccHoHaTILHONH 00pa3oBaTeIbHON MPo-
rpamMMBbl:

JlucuunianHa BXOIUT B 00IIeo0pa3oBaTeIbHbIN UK U OTHOCUTCS K 0a30BBIM 0011e mpodec-
CHOHAJIBHBIM JTUCHHUTLIIUHAM.
1.3. Heau u 320244 AMCUUIJIMHBI - TPE0OBAHUSA K Pe3yJbTAaTaM OCBOCHUS M CHUILIMHDI:
OcBoeHue coaepxkaHus y4eOHOH JUCHUILINHBI 00ecredYuBaeT JOCTHKEHNE CTYIeHTAMH CJIedy-
IOIIMX pPe3yJIbTaTOB:
JIMYHOCTHBIX:
- YCTOMYMBBIN MHTEPEC K UCTOPUU U JOCTHIKEHUSM B 00JaCTU €CTECTBEHHBIX HAayK, YyBCTBO rOp/0-
CTH 32 POCCUMCKHE €CTECTBEHHBIC HAYKH;
- TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHus, MOBBIIIEHUIO KBanu(pUKaluu B U30paHHOU mpodeccu-
OHAJILHOW JICATCIILHOCTH C UCTIOJIh30BaHUEM 3HAHUI B 00JIACTH €CTECTBEHHBIX HaYK;
- 00BEKTHBHOE OCO3HAHME 3HAYMMOCTH KOMIIETEHIIMI B 00JIaCTH €CTECTBEHHBIX HAYK JJISl YelOBeKa
M o0IIecTBa, YMEHHUE HCIIOJIB30BATh TEXHOJIOTMUYECKUE JIOCTHOKEHUS B 00JIACTH (DU3UKH, XUMUH,
OHMOJIOTHH AJIs TIOBBIIICHUS COOCTBEHHOI'O HHTEIUIEKTYAIbHOT'O PAa3BUTHsI B BBIOpaHHOI mpodeccuo-
HAJIbHOH JIEATCILHOCTH;
- YMEHHE NMPOAHATU3UPOBATH TEXHOT'CHHbIE MOCIEACTBUS ISl OKPYXKAIOIIEH cpebl, —
OBITOBOW M POU3BOJCTBEHHOM JESITEIHPHOCTH YETIOBEKA;
- TOTOBHOCTh CAMOCTOATEIHHO AOOBIBATH HOBBIE ISl C€0sI €CTECTBEHHO-HAYYHbIE 3HAHUS C UCTIOJb-
30BaHUEM JJISI ATOTO JOCTYITHBIX HCTOYHUKOB HH(POPMAITUH;
- YMEHHE yNpPaBJIsATh CBOEH MO3HABATEIHHON AESITEIbHOCTHIO, IPOBOJAUTH CAMOOIICHKY YPOBHS COO-
CTBEHHOT'O MHTEJUICKTYaJIbHOTO Pa3BUTHS;
- YMEHHE BBICTPaNBaTh KOHCTPYKTUBHBIE B3aUMOOTHOIICHHS B KOMaH/IE MO PEIICHUIO O0IIUX 3a/1a4
B 00JIACTH €CTECTBO3HAHHS;
MeTanpeIMeTHbIX:
- OBJIQJICHUE YMEHUSIMH U HABBIKAMH PA3IUYHBIX BUJOB IMO3HABATEIBHON NEATEIBLHOCTH VISl U3y4e-
HUS Pa3HbIX CTOPOH OKPY>KAOUIEr0 ECTECTBEHHOI'O MUPA;
- IPUMEHEHNE OCHOBHBIX METOJIOB TMO3HAHUs (HAOIIOJEHUS, HAYYHOTO DKCIIEPUMEHTA) IJISl U3yve-
HUS Pa3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOH KapTHHBI MUPA, C KOTOPHIMU BO3HHUKAET HEOOXOIM-
MOCTh CTaJIKUBAThCS B IpodeccronanbHou chepe;
- YMEHHUE OIpeNessaTh LeNH U 3a/laul JesTeIbHOCTU, BBIOUPATh CPEACTBa AJIA MX JOCTHXKEHHUS Ha
MIPaKTHUKE;
- YMEHHE HUCIIONIb30BaTh Pa3INYHbIe HCTOUHUKH TSI MTOTYYEeHUS €CTECTBEHHO-HAy4YHON HHPOpMAIIH
Y OIICHUBATH €€ JOCTOBEPHOCTH ISl IOCTHKEHHS TIOCTABJIICHHBIX IIEJIEH U 3a/1a4;
NnpeIMeTHbIX:
- cOpMHUPOBAHHOCTh MPECTABICHUN O IETOCTHOM COBPEMEHHOW €CTECTBEHHO -HAyYHOW KapTHHE
MHUpa, TPUPOJIC KaK €IUHOW ILEJIOCTHOM CHUCTEME, B3aMMOCBS3U 4YEJIOBEKa, MPUPOABI M OOIIeCTBa,
MMPOCTPAHCTBEHHO -BPEMEHHBIX MaciTadax BeeneHHoil;
- BJIaJIcHUE 3HAHUSAMHU O Hanboyiee BaKHBIX OTKPBITUSAX M JOCTHKEHUSAX B 00JACTH - €CTECTBO3HA-
HUSI, TIOBJTUSIBIIIUX Ha DBOJIIOIHUIO MPEACTABICHUH O IPUPO/IE, HA pa3BUTHE TEXHUKU U TEXHOJIOTHIA,
- c(hopMHPOBAHHOCTh YMEHHUSI NMPHUMEHSATh €CTECTBEHHO -HAay4HbIE 3HAHUS JUIsI OOBSICHEHUS OKpY-
JKAIOIIUX SIBJICHHUM, COXpaHEHHUS 37I0pOBbs, oOecrieueHuss 0€30MacHOCTH KU3HEEATeTbHOCTH, Oe-
PEXKHOTO OTHOUIEHUS K MPUPOJIE, PALIMOHAIBHOTO MIPUPOJIONOIb30BaHUS, @ TAKKE BBITIOJHEHUS POJIH
IrpaMOTHOTO OTPEOUTEIS;



- c(OPMHUPOBAHHOCTH TPEJICTABICHUI O HAYYHOM METOJE MO3HAHHS MPUPOJBI U CPEICTBAaX H3yde-
HUS MeraMmupa, MakpoMupa M MHKPOMHpA; BaJeHHE MPUEMaMU €CTECTBEHHO-HAy4YHBIX HaOroe-
HU, ONIBITOB, HCCIICIOBAHUI 1 OI[EHKH JTOCTOBEPHOCTH TTOJTyIEHHBIX PE3YJIbTAaTOB;

- BJIaJICHHE MTOHATUHHBIM aNapaToM €CTECTBEHHBIX HAYK, TO3BOJISIONIMM I103HABATh MHp, y4acTBO-
BaTh B JAUCKYCCHSX IO €CTECTBEHHO-HAYYHBIM BOIPOCAM, UCIIOIB30BaTh Pa3InYHbIC HCTOUHUKH MH-
dbopmanmu A7 MOATOTOBKH COOCTBEHHBIX pabOT, KPUTUYECKH OTHOCUTHCS K coobmienusm CMU,
cozieprKalM Hay4YHYI0 HH(POPMAIIHIO;

- ¢()OpMUPOBAHHOCTh YMEHUH MOHUMATh 3HAUUMOCTh €CTECTBEHHO-HAYYHOT'O 3HAHMS JUIS Ka)JI0TO
YeJoBeKa HE3aBHCHMO OT €ro Hpo(ecCHOHAIbHOW HEATENBHOCTH, pa3indaTh (DakThl M OIIEHKH,
CPaBHMBATh OIICHOYHBIC BBIBOJBI, BUIETh MX CBSA3b C KPUTEPUSIMU OLICHOK M CBS3b KPUTEPUEB C
ONPENIETICHHON CUCTEMOU LICHHOCTEH.

1.4 Ko1u4ecTBO YacOB HA OCBOEHHE MPOrPaMMbl Y4eOHOI U CHUNJINHBI:

o0beM 00pa3oBaTeNbHON Harpy3ku oOyyaromerocss 112 yacos, B ToM uncie:

00s13aTeIbHON ayJUTOPHON yueOHOM Harpy3ku oOyu4atomerocsi 108 yacos;



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUTIIMHBI
2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Konuuecmeo
Bup yueoHoii padoThl
uacog

O0bem 00pa3oBaTe/IbHOM HATPY3KHU 112
Oo0s3aTeibHAsA ayIMTOPHAsA yuyeOHasA Harpy3Ka (Bcero) 108
B TOM YUCIIE:

TEOPETHYECKOE 00yUCHUE 66

nabopaTopHbIE U MPAKTUUECKUE 3aHATH 42

\Koncynemayus 4

[ Ipomescymounas ammecmayusi — Oughgpepenyuposannslii 3auem




2.2. TemaTu4ecKHuii JIaH U cofepkaHue y4eOHOH Aucuuniuabl «EcTecTBO3HAHME)»

HaumenoBanue pa3jaesioB Coaep:xxanue yueOHOro MaTepuaJia, JJadopaTopHbie H NPAKTHYECKHEe Pad0ThI, CAMOCTOA- O6bem | Yposens
U TeM TeJbHasi padoTa 00y4aromMXxcs 4acoB | OCBOCHHSH
1 2 3 4
Beenenue. Copaepxxanue yueOHOIro MaTepuasia 2
1 | buonorus - Hayka o xuBoM npupoae. [Ipoucxoxaenre u HauaabHBIE ITAIbI )KU3HU HA 3eMJie 2 1
YPpOBHM OpraHu3alyy )KUBOU MAaTEPUH.
Pasnen 1. Yuenue o Kierke. 10
Tema 1.1. Xumuueckas op- | Conep:kanue yueOHOro matepuaJia
raHu3anus KieTku. Mera- 1 | Heopranuueckue u opraHM4€CKHE BEILLECTBA, BXOASIIME B COCTaB KIETKU. YTaeBo bl JKupsl u 2 2
0onm3M - OCHOBA CyIIle- munouel. HykiennoBsie kucnotsel. OOMEH BelIecTB U MpeBpalieHne SHepruu B kietke. [Inactu-
CTBOBaHHA JXKUBBIX Opra- YeCKUI 1 dHepreTudeckuii ooMeH. OCHOBHBIE 3Tallbl SHEPreTUYECKOr0 0OMEHa.
HH3MOB. IIpakTHYeckoe 3aHATHE
1 | Xumuueckuii coctaB KJIETKU. Pollb HEOPraHUYECKUX U OPTraHMYECKHUX BEIIECTB B KJIETKE U Opra- 2
HU3Me yenoBeka. OnpeeneHne poi HEOPraHMUeCKUX BEIIECTB B )KM3HU YEJIOBEKa.
Tema 1.2. CtpoeHue u Coaep:xxanue yueOHOro MaTepuaJia
(DYHKLHH KICTOK. 1 | IlpokapuoTuueckas kieTka. Dykapuoruyeckas kierka. [{uromnasma. SAapo. Jlenenue kieTox. 2 2
Oco0eHHOCTH CTPOEHUS pacTUTENbHOM KieTku. Knetounas teopust crpoenust opranusmoB. Hekie-
TOYHBIE ()OPMBI JKU3HU. Bupychl
IIpakTH4Yeckoe 3aHsATHE
1 | Crpoenue kineTku. OCHOBHBIE YaCTH U OPTaHOMIbI KJIETKH, UX (YHKINHU; A0SAEPHBIC U sTepHbIE 4
KJIETKH.
Pa3nea 2. PazMHOXkeHHe M pa3BUTHE OPraHU3MOB. 6
Tema 2.1. PasmHOXeHUE Copnepxxanue yuyeOHOIro MaTepuasa 2
opranusmoB. Munusuny- 1 | becnonoe pasmuoxkenue. [lonoBoe pazMHOXKEHHE. 2
aJIbHOE Pa3BUTHE OpTraHu3- | 2 | MHAMBHYyallbHOE Pa3BUTHE OPraHU3MOB. OMOPUOHAIBHBIN EPUO PA3BUTHS. 2 2
MOB (OHTOTeHE3). 3 | ITocTamOpuoHanbHbIHM eproa pa3BuTusi. CX0ACTBO 3apobIIel U SMOpUOHATbHAS AUBEPTEHIU 9 2
IIPU3HAKOB. bHOr€HETHYECKNI 3aKOH.
Pa3nena 3.0cHOBBI T€eHETHKH U CEJICKIIHH. 12
Tema 3.1. OcHOBHBIE 1TO- Copepxxanue yueOHOro MaTepuaJa 5
HSTHS TCHETUKU. 3aKOHO- 1 | 'uGpuonoruueckuii MeTo U3y4eHuUs HaclIeJ0BaHUs Ipu3HakoB I'. Mennens. 2

MCPHOCTHU HACJICAOBAHUA

3axoHbl MeHIems.




MPU3HAKOB U U3MEHYHBO- 2 ‘ HacnencrBenHast u peHOTHIIMYECKAS] U3MEHYHBOCTbD. 2
CTH. IIpakTHyeckoe 3aHsATHE

1 | PemreHne cutyalinOHHBIX 3a]1a4 Ha IPUMEHEHUE 3aKOHOB MeHnens.
Tema 3.2. OcHoBbl cenek- | Coaep:kaHue yueOHOro MaTepHaJia 2
THH. 1 | Co3nanue mopoJ1 )KMBOTHBIX M COPTOB PACTCHHUIA.

2 | Mertoapl ceeKIMM pacTeHUN U )KUBOTHBIX. 2

3 | Cenexuusi MUKpOOPTaHU3MOB. 2
Pasjen 4. Yuenue 00 3BOJIIOHMH OPraHNYECKOr0 MUPA.
Tema 4.1. 3akonomepHocTu | Cojep:kaHue yueOHOro MaTepHuaJia
pa3BUTUS KUBOU NPUPOALL. | 1 | DBosronnonHas teopus U. [lapeuna. CoBpeMEeHHbBIE IPEICTABICHHS O MEXaHU3MaX U 3aKOHOMEp- 2
DBOIOIMOHHOE YUECHHUE. HOCTSIX ABOJIIOLMU. MukposBomtonus. MakposBomorus. buonorudeckue nocieacTsus npuoodpe-

TEHUS TPUCIIOCOOJICHUH.

Tema 4.2. Pazsutue xusnun | Coaep:kanue yuedOHOro MaTepuasia
Ha 3emiie. 2

1

Bbuonorunveckue nocieacTBus npuodpereHus npucrnocodnennii. [lytu noctmkenus: Ouonornde-
CKOro Iporpecca.

HpaKTH‘leCKOC 3aHATHC

1

Anxamms u OIICHKA PA3JIMYHBIX I'MIIOTE3 IIPOUCXOKICHUS JKU3HU.

Pa3pea 5. OcHOBBI DK0JIOTHH.

Coaep:xanue yueOHOIro MaTepHaJia

Tema 5.1. IKocHCTEMBI.

1

B3aumooTtHomenus opranusma u cpenbl. buocdepa. Yuenue B.U.Bepnanckoro o 6uocdepe. buo-
cdepa u yenoBek. buonuka.

HpaKTH'—leCKOC 3aHATHE

1

1.Pa3HooOpasue, 0cOOEHHOCTH cocTaBa U CTPYKTYpbI OrorieHo30B EBponeiickoro Cesepa.

2.CocTaBjeHue CXeM IMepeadyn BEIIeCTBa U DHEPruu (1ienel MUTaHus) B YKOCUCTEME.

Pa3nes 6. O01mas 1 Heopranm4yecKkass XuMms.

Tema 6.1.

Coaep:xanue yueOHOro MaTepHaJia

Brenenue. [Ipeamer opra-
HUYECKOU XMMHUU

TexHuka 0€30MaCHOCTH. HpnponHme, HUCKYCCTBCHHBIC U CUHTCTUUCCKHUE OPraHUYCCKHUE BCIICCTBA.

1 | CpaBHeHHE OpraHMYECKUX BEIIECTB C HEOPraHMUeCKUMH. BageHTHOCTh. XUMUYECKoe CTpOeHHE
KaK MopsAJ0K COCAMHCHUS aTOMOB B MOJICKYJIBI 110 BAJICHTHOCTH.

IIpakTHYeckHe 3aHATHA

1 CpaBHeHI/Ie OpTraHUYCCKUX BEHIECCTB C HCOPraHMYCCKUMMH.

XHUMHUYECKOE CTPOCHUC KaK MOPAJOK COCAUHCHHA ATOMOB B MOJICKYIJIbI ITO BAJICHTHOCTH.




Paszpen 7. Yriesoaopoabl 4 MX NPUPOAHBbIE HCTOYHUKH

10

Tema 7.1.
Ankadbl. ATKEHBI. AJTKUHBL.

Copep:xxanue y4e0HOro MmaTepuasa

1

AJKaHbI: TOMOJIOTUYECKHUH psijl, NU30MEPHsI U HOMEHKJIaTypa aJIkaHOB. XMMUYECKUE CBOKMCTBA

[Ipumenenue. JtuieH, ero noiayyeHue. ['oMonoruueckuii psiji, u3oMepus, HOMEHKIIATypa ajIKeHOB.

N . 2
Xumunueckue cBoiictBa. [Ipumenenne. AneruneH. XMMHUECKHUE CBOMCTBA alleTUIIEHA: TOPEHUE,
oOecrBeurBaHre OPOMHOM BOJIbI, IPUCOEAMHEHUE XJIOPOBOIOpOAa U Tuaparanus. [lpumenenue
alleTUJIEHA Ha OCHOBE CBOMCTB. MeKKJ1acCcoBasi U30MEPHS C aJIKaJUEHAMM.
Tema 7.2. AnkanveHsl. Copep:xxaHue y4e0HOro MmaTepuasa
ApeHbL. 1 | [lonsTHe 0 AMEHAX Kak yrieBOJOPOIax C ABYMsI IBOMHBIMU CBA3sIMU. HaTypanbHbIl U CUHTETHYE- 2
ckue Kayuyku. Pesuna. benzon. XuMudeckue cBocTBa OEH30J1a: TOPEHUE, PEAKIIUY 3aMEeLICHHS
(ranorennpoBaHue, HuTpoBanue). [IpumeHeHre 6€H301a HA OCHOBE CBOWCTB.
IIpakTHyecKue 3aHATHS
1 | O3HakomileHHE C KOJUIEKIIMEH KaydyKoB U o0pa3amMu U3Aeluil U3 pe3uHbl 7
Tema 7.3. Coaep:xkanue yueOHOro MaTepuajia 5
Hpuponusie HCTOYHUKH YT- [ 1 | [IpupoaHsbIii ra3: COCTaB, IPUMEHEHHE B KauecTse TormBa. HedTh. KaMEHHBIH yTONIb
b
JIEBOJIOPO/IOB.
IIpakTH4yeckue 3aHATHS
1 | Komnekuus o0pa3mnoB Hedtu u HeTenpoaykToB. Komrekuus «KaMeHHBIN Yroib U TPOTyKITHS 2
KOKCOXMMHUYECKOTO MPOU3BOACTBAY.
Pasznea 8. Kucaopoacoaepsxkaunue oprannyeckue coeIuHeHUus 16
Conepxanue y4eOHOro Marepuasia
1 | Crpoenue u knaccuukanms CIUPTOB. XUMHUUECKHE CBOMCTBA. CITOCOOBI TOMYYEHHS CITUPTOB.
Tena 8.1 OTtnenpHBIE TIpeICTaBUTENN alKaHOB. [lomydeHne cioxHbIX 2QUpPOB peakuuen ITepuduKaInu. )
T Crnoxnsie 2¢upsl B ipupojie, ux 3uauenue. [Ipumenenue. XXupsl kak cinoxubie 3gupsl. Knaccu-
Cnuprtel. Oenod.
(buKaiys >Kupos.
CrnosxHble 3(UpBbI U )KUPBI
IpakTHyeckue 3aHATHS
XuUMHUYECKHE CBOMCTBA ATaHOJA: B3aUMO/ICHCTBUE C HATPUEM, 0Opa30BaHUE MPOCTHIX U CIOKHBIX
1 | a¢upos, okucieHnre B anpaerua. PactBopeHue rimiepruHa B BOAE M B3aUMOJICHCTBUE C THAPOKCH-
nom meau(ll). dusnueckue u XuMUYeckre CBOMCTBa (peHosa. B3auMHOE BIUsSHUE aTOMOB B MOJIe- 4

Kyne (peHosa: B3auMOJEHCTBUE C THAPOKCUIOM HAaTpus U a30THOM kucioroit. [Ipumenenue deno-

JIa Ha OCHOBE CBOMCTB. I[OI(EB&TCJ'ILCTBO HCMIPCACIIBHOTO XapaKTepa KUAKOTO JKHUpa.

Tema 8.2 Anbaeruanl

ConepxxaHue yueOHOro MaTepuaja




u keToHbl. KapOoHOBEIE
KHCJIOTHI.

[Tonsarue 06 anprerngax. AnbaeruHas rpymma kak GyHkiuuoHansHas. DopManbIeria u ero
CBOMCTBA: OKHUCJICHUE B COOTBETCTBYIOLIYIO KHCIIOTY, BOCCTAHOBJICHHE B COOTBETCTBYIOILUN
ciiupt. [lonmyyeHue anpaerui0B OKUCICHUEM COOTBETCTBYIOMIMX ciupToB. [IpuMenenue Gopmannb-
JIeTH/1a Ha OCHOBE ero cBoMcTB. IIoHsATHE 0 KapOOHOBBIX KUCIOTaX. ['oMonoruueckuii psj mnpe-
JeTBbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. XUMHUYECKUE CBOHCTBA YKCYCHOM KUCIOTHI. [Tpu-
MEHEHHUE YKCYCHOW KHMCJIOTHI HA OCHOBE CBOMCTB. BpIcIne JKUPHBIE KUCIOTHI.

HpaKaneCRne 3aHATHSA

1

| CpoiicTBa YKCYCHOﬁ KHCJIOTHI, O6H_II/IG CO CBOMCTBaMH MHHEPAJIBbHBIX KHUCJIOT.

Tema 8.3
YriieBoabl

Conepxanue yueOHOro MaTrepuasa

1

VYraeBojpl, UX Kinaccupukanus. XMMUUYECKHe CBOMCTBa It0K03bl. [Ipumenenune. 3HaueHue yrie-
BOJIOB B )KMBOM IPUPOJE U )KU3HU YEJIOBEKA.

HpaKTH‘IECKI/Ie 3aHATHSA

1 | BzaumonelicTBHE ITIOKO3bI B caxapo3sl ¢ ruapokcuaoM Meau(ll). KauectBennas peakius Ha
Kpaxmail. Peakius cepeOpstHOTO 3epKasa.
Pa3znen 9. AzoTcoaep:kamme opranudeckue coeqmnenusi. [loaumepsl

Tema 9.1.

Conepxanue y4eOHOro Marepuasa

AMUHBI. AMUHOKHCIIOTBI 1 | IlonsaTtue 06 amuHax. Anudaruueckre aMMHBL, UX KiIacCU(pHKALUA U HOMEHKIIATypa. AHUIMH, KaK
opranndeckoe ocHoBaHue. [lomyuenne. [Ipumenenne. AMHUHOKUCIOTHI Kak aM(OTEpHBIE 5
IU(YHKINOHAIBHBIE OPIraHUYECKHE COEIMHEHUS. XMMUYECKUE CBOWCTBA aMMHOKUCIOT. [Ipume-
HEHHUE.

Tema 9.2. Copepxanue yueOHOro MaTepuaJa

benku. Ilonmumeps!. Bura- 1 | Crpykrypsl GenkoB. XuMudeckue cBoicTBa 6eikoB. bruonornueckue ¢pynkuun 6enkos. IIpencra- )

MUHBL. ['opmoHBI. JIekap-
CTBa.

BHUTEIH TacTMacc. BonokHa, nx knaccudukanus. CoctaB v kinaccuduKaius JekapcTs. buomnoru-
YyecKasi poJib U UX 3HaUCHHUE B )KU3HH YEIOBEKa.

HpaKTuquRue 3aHATHSA

1

[IpaxTuueckas padora Nel(. PactBopenue 6enkoB B Bose. OOHapykeHue O€IKOB B MOJIOKE U B
MsICHOM OynboHe. JleHaTypalius pacTBopa Oesika KypuHOTo sSiIia CIUPTOM, paCTBOPaMHU COJIeH Ts-
KEIBIX METAJJIOB U NP HarpeBaHWH. Pacro3HaBaHue MIacTMace M BOJIOKOH.

Pa3nea 10. Ctpoenne atoma u nepuoandeckuii 3axkon JI.M.MenaeJeena.

Tema 10.1. OcHOBHEIE CBe-
JIEHUS1 O CTPOEHUH aToMa.
[Tepuoanueckuii 3aKOH B
CBETE YUYEHHS O CTPOCHHUU
aTroMa.

ConepxxaHue y4eOHOro Marepuaja

1

AToM — cinoxxHas yactuia. CTpoeHHe IEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB MaJIbIX ITEPHO-
10B. OCOOEHHOCTH CTPOSHUS YIEKTPOHHBIX 000JI0YEK aTOMOB JJIEMEHTOB OOJIBIIINX TIEPHOJIOB
(nepexoHbIX 3eMeHTOB). [lonsrue 06 opoutansax. Otkpeitue .M. Menneneessim [lepuoauye-
ckoro 3akoHa. [lepuoanyeckuii 3akoH B hopmynuposke [I.1. Menneneera. CoBpemerHast hopmy-
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JHMPOBKA MEPHOIUYECKOTO 3aKOHA.

IIpakTnyeckue 3ansaTus
1 | MonenupoBanue noctpoenus Ilepuoanueckoil TabINULbI XUMUYECKUX JIEMEHTOB. 2
Pa3nea 11. Ctpoenue BemecTsa 6
Tema 11.1. Monnas xumu- Coaeprxanue yueOHOro MaTepuasa
deckast cBAsb. Kopanentras HoHHas cBs3b, KaK CBSI3b MEXAY KATHOHAMU U aHHOHAMHU 32 CUET IEKTPOCTATUYECKOT O MPUTSIKE-
XuMHeckas CBash. MeTan- | 1 | yyg Knacendukanms nonos. VonHbie kpucTamimieckue peietkn. CBOACTBA BEIECTE ¢ HOHHBIM
JIMYECKasi U BOAOPOIHAS TUIIOM K o 6 . 6 .
PUCTAIIMUECKON penieTku. MexaHu3M 00pa30BaHusl KOBAJICHTHOM CBs3U (OOMEHHBIN 1 4
CBASH 1 arperaTHpIC COCTO- JIOHOPHO-aKIENTOPHBIN). DIIEKTPOOTPULIATEIbHOCTh. KOBaNIeHTHBIE MOJISIpHAs U HETIOJISIpHAs CBS-
AHUA BELICCTE. 3. MeTtannnueckas KpUucTauIMyecKasl peleTka 1 MeTajulndeckas XuMuyeckast cBs3b. Ou3nueckue
cBoiicTBa MeTautoB. TBep o€, )KHUIKOE U Ta3000pa3HOe COCTOSIHUS BenlecTB. BogopoiHas CBs3b.
IIpakTH4yeckue 3aHATHS )
1 | Peakuust 3amelieHust Meu Kene30M B pacTBOPE MEJTHOTO KyIopoca.
Pa3nesl2. BemecrBa u ux cBoiicTBa 18
Conepxanue y4eOHOro Marepuasia
Tema 12.1. 1 | OcobeHHoCTH CTPOEHUS aTOMOB M KpUCTau1oB. Pu3nyeckue cBoicTBa MeTayuioB. Kiaccuduxanus 2
Merasuibl ¥ UX CBOUCTBA. METAJUIOB 10 Pa3JIMYHBIM IIPU3HAKAM. XMMHUYECKHE CBOWCTBA METAJIJIOB.
IIpakTHYecKkHe 3aHATHA
1 | O3nakomiieHuE CO CTPYKTypaMu ceporo u 6enoro uyryHa. PacnosnaBanue pyn sxenesa. 2
Tema 12.2. ConepxxaHue yueOHOro Marepuaja
i 2
HemeTainbl 1 ux CBOHCTBA. 1™ [ Qcobennoctn cTpoeHus aroMoB. HemeTaisl — npoctele BemecTBa. OKUCIUTENBHbBIE U BOCCTaHO-
BUTEJIbHBIC CBOMCTBA HEMETAJUIOB.
Tema 12.3. ConepxxaHue yueOHOro Marepuaja
Kucnots! 1 ux cBolicTBa. 1 | Kucnotsl Kak 3J€KTPOIUTHI, UX KJIACCH(PHUKALNA IO Pa3TUYHBIM MPU3HAKaM. XUMUYECKHUE CBOM-
CTBa KUCJIOT B CBETE TEOPUH AIEKTPOIUTHUECKON Arccoruanii. OcoOeHHOCTH B3aUMOJIEHCTBUS 2
KOHIICHTPUPOBAHHOW CEpHON U a30THOM KUCIOT ¢ MeTaimaMu. OCHOBHBIE CTIOCOOBI MOTY4YEHUS
KHCIIOTBHI.
Tema 12.4. Copepxxanue yueOHOro MaTepuaJa
Conu u ux cBOICTBa. 1 | Conu kak 35eKTpoauTsl. Coslu CpeJHUE, KUCIIbIE U OCHOBHBIE. XMMUYECKH CBOWCTBA COJIEH B CBE- 2
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TE€ TEOPUHU IEKTPOIUTHUYECKOI qucconuanuu. CriocoObl MOIyYeHUs COJIei.

Tema 12.5.
OcHOBaHMS U UX CBOWUCTBA.

Coaep:xanue yueOHOTo MaTepHaJia

OcHoOBaHUS Kak OJICKTPOJIUTEI, UX KJ'IaCCI/I(l)I/IKaHI/IH I10 pa3JIMYHbIM IIPU3HAKAM. XHUMHUYECKHE CBOM-

Oxcupl 1 UX CBOMCTBA 1 | cTBa OCHOBaHUI B CBETE TEOPUHU NIEKTPOJIUTUUECKON Arcconuanuy. Pasioxxenrne HepacTBOPUMBIX
B BOJIe OCHOBaHUI. OCHOBHBIE clIOCOOBI IOy4eHUs ocHoBaHMH. Coneo0pa3syromue 1 Hecosaeoopa- 4
3yromue okcubl. OCHOBHBIE, aM(OTEPHBIE U KUCIIOTHBIE OKCH/IBI. 3aBUCUMOCTh XapaKTepa OKCH-
Jla OT CTENEHU OKHUCIIEHUs 00pa3yoIlero ero Metauia. XuMu4yeckue cBoiicrsa okcuos. Iomyyue-
HUE OKCHJIOB.
IIpakTH4yeckue 3aHATHS
1 | UnenTudukaius HEOPraHUIECKUX COSTMHCHUN 7
Tema 12.6. Coaep:xanue yue0HOro MaTepHaJia
Xumus snemMeHToB. Xumua | 1 | -S, -p, -d sanemenTsl. O0mas XapakTepucTHKa dJieMeHTOB B [leproinueckoil cucremMe 3JIeMEHTOB 2
B )KM3HM OOIIECTBA. J.M1.Menpneneesa. Xumusi B IPOM3BOACTBE U B CEJIILCKOM XO351ICTBE. XUMUS U IKOJIOTHUS.
JAudpepeHuipoBaHHbIi 3a4eT
Bcero: 108
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3.YCJIOBUS PEAJIM3AIIMHU YYEFHOM JUCIHUATIIMHBI
3.1.TpeGoBaHusA K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o
Jiis peanuzanuu yaeOHOW AUCIUILTAHBI UMEETCS B HATMYMH YI€OHBIH KaOMHET XUMUH.

O6opynoBanue yaeOHOTO KabUHeTA!

e IIOCAJOYHBIC MECTA IO KOJMYECTBY O0YJArOIIUXCS;
e  pabouee MECTO MPEeIoIaBaTes;
e  KOMIUICKT y4eOHO-HATJISIHBIX TIOCOOUH 110 €CTECTBO3HAHUH;

TexHuueckue cpencTBa 00y4eHus:

- KOMIIBIOTEP C JIMLICH3NMOHHBIM ITPOrpaMMHBIM 06CCHCLICHI/ICM;
- HHTCPAKTUBHAA JOCKa C JIMICH3WMOHHBIM IIPOrpaMMHBIM obecrieyeHHEM U MYyJbTUMEAUA IIPOCKTOP.

3.2.UndopmanuonHoe o0ecniedeHne 00y4eHust
Ilepeyennb yueOHbIX n3aannii, UHTepHET-pecypcoB, J0NMOJIHUTEILHOMN JUTEPATYPHI.
OcCHOBHbIE HCTOYHUKH:

1. Koncrantunos B.M., PszanoBa A.Il., ®aneesa E.O. buonorus. Yuednoe nocodue miag CII10O. —
M., 2017.

2.  Tynunos, B. ®. Konnenmuu coBpemennoro ecrecrsoznanus / Tynunos B.®., Tynunos K.B., -
3-e m311. - Mocksa :[lamkoB u K, 2018. - 484 c.: ISBN 978-5-394-01999-9. - Tekcr : 37eKTpOH-
ubIid. - URL: https://znanium.com/catalog/product/414982

3. Bacunesckas, E.W. Heoprannueckas xumus : yaeOHoe ocodue / E.M. Bacunesckas, O.U. Ceu-
ko, T.JI. llleBuoBa. - Munck : PUIIO, 2019. - 248 c¢. - ISBN 978-985-503-901-4. - TekcrT : 311ek-
tpounsiid. - URL: https://znanium.com/catalog/product/1056374

HNurepHer-pecypcesl:

1. buonorus B OTkpeiToM Koyemke. (CaliT conepKUT IEKTPOHHBIN y4eOHUK 1o 6uonoruu, On-
line Tector). [www.biology.ru]

2. buonoruueckas kapTuHa mupa. Pazaen komnbproTepHoro yuebHuka, pazpadotanHoro B MockoB-
CKOM rOCyJJapCTBEHHOM OTKPBITOM YHUBepcurere. [www.nre.edu.ru]

3. Penxue u ucuesaromue xuBoTHbIe Poccun — mpoekT Dkonoruyeckoro nenrpa MI'Y um. M. B.
JlomoHocoBa [Www. nature. ok. ru]

4. Jlns TexX, KTO yYUTCS caM U YYUT JAPYTUX; OYHO U TUCTAHIIMOHHO, OMOIOTHUH, XUMUH, IPYTHUM
npeameram. [www. kozlenkoa. narod. ru]

5. Buomorus B Bompocax u oTBerax. [www. schoolcity. by]
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4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM JUCHUILIAHBI

KoHTpOoJIb ¥ OLleHKa PE3yJIbTaTOB OCBOCHHUS AUCLUIUIMHBI OCYIIECTBIIIETCS MIPENOAABATENIEM B IIPO-
1ecce MPOBEICHUS MPAKTHYECKUX 3aHATUI U 1a00paTOpHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIMOJ-
HEHUs 00y4aroLMMUC UHIMBUTyaIbHBIX 3aJJaHUI, IPOEKTOB, UCCIIEI0BAHU.

Pe3yabTaThl 00yueHUst @opMBbI U METO/IbI KOHTPOJISI 1 OLIeH-
(0CBOEHHbIE YMEHHsl, YCBOEHHbIe 3HAHUSA) KM Pe3yJbTaTOB 00yUeHusl
Ymenns:

¢ JUYHOCTHBIX:

- YCTOWYMBBIA MHTEPEC K UCTOPUM M JOCTHXKEHUSM B
00JacTH €CTECTBEHHBIX HAyK, UyBCTBO T'OPAOCTH 3a
pOCCHiiCKHEe eCTECTBEHHbIE HAayKH;

- TOTOBHOCTh K TIPOJIOJDKEHUIO 00pa30BaHUs, MMOBBIIIIE-
HUIO KBaM(HUKAIMKU B U30paHHON MpodheCcCHOHATBHOM
JESTSIILHOCTH C WCIOJIh30BAaHUEM 3HAHHW B 001acTh
€CTECTBEHHBIX HAYK;

- 00bEKTUBHOE OCO3HAHKME 3HAUMMOCTH KOMIICTCHIIMI B
00JIaCTH €CTECTBEHHBIX HAyK [IJIs YeJIOBeKa U 0OIIe-
CTBa, YMEHHE HCIOJB30BaTh TEXHOJIOTUYECKUE TOCTHU-
JKeHUs B o0ysactu (U3UKU, XUMHUH, OMOJIOTUU JIJISl T10- JIMCT CaMOOIICHKH
BBIIIIEHUSI COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO Pa3BUTHUS [opThommo

B BBIOpPAHHOM MPOGhECCHOHAITBHOU JEATEIbHOCTH;

- YMEHHE NPOAaHAIU3UPOBaTh TEXHOTECHHBIE IOCIEN-
CTBUS JUIsl OKpY>KaroIllel cpeibl, ObITOBON U MPOU3BOJI-
CTBEHHOMU JESATEIILHOCTH YEJIOBEKA;

- TOTOBHOCTbL CaMOCTOSATEIHbHO IOOBIBATHL HOBBIE IS
cebsi eCTeCTBEHHO-Hay4yHble 3HAHUS C  HCIOJb-
30BaHUEM JJI ATOTO JOCTYIMHBIX MCTOUYHUKOB HH(OP-
MaIliH;

- YMEHHE YIPaBJIATh CBOEW IMO3HABATEIbHOU AESITENb-
HOCTbIO, TPOBOJUTH CaMOOIIEHKY YpPOBHS  CO0-
CTBEHHOT'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

- YMCHHEC BBICTpaMBATb KOHCTPYKTHBHBLIC B3aWMOOT-
HOHICHUA B KOMAHJC IO PCHICHUIO 06IJ_[I/IX 3aaa4 B 00-
JaCTH €CTCCTBO3HAHU,

* METanpeaAMETHBIX:

- OBJIaJICHNE YMEHUSIMH U HABbIKAMHU PA3JIMYHBIX BUJIOB
MO3HABATEJIbHON JIESITEIbHOCTU JJI1 U3YUYEHUsSI Pa3HbBIX
CTOPOH OKPYXAIOIIero €CTeCTBEHHOI0 MUpa; NHuByIyaibHbIi TIPOEKT

- IpUMEHEHUE OCHOBHBIX METOJOB MO3HaHMs (HaOIro-
JICHUS, HAYYHOTO DKCIIEPUMEHTa) JJIS U3y4CHUs pas-
JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KApTHHBI MHUpAa, NuauBuyanbHbIid IPOCKT
C KOTOPBIMH BO3HHKAET HEOOXOJUMOCTh CTAJIKUBATHCS
B poeccuoHanbHO chepe;

- YMCHHUC OHNpCACIATL HCIW W 3aJa4u ACATCIbHOCTH, HH}IHBH}IY&J’IBHHI\/’I IPOCKT
BBI6I/IpaTI) CpEACTBA IJId UX NOCTHXKCHUS HA IMPAKTHUKE,
- YMCHHUC HCIHOJIB30BATH PA3JIMYHBIC HWCTOYHUKH JIA HH}II/IBI/I)IyaJII:HBIﬁ IPOCKT

MOJIy4YEHUs! EeCTECTBEHHO-HAy4yHOW uHMOpManuu u
OLICHUBATh €€ JOCTOBEPHOCTb JUIsl JOCTHIXKEHUS I10-
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