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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI' PAMMBI

1.1. O0sacTh NpUMeHEHH s POrPaMMBbI.

IIporpamma O/1.01.04 EcrecTBO3HaHuE IpenHa3HAuYeHa AJIs U3Y4YEHMs] €CTECTBO3HAHUS B
npodeccuoHaIBHBIX 00pa3oBaTeabHbIX opranu3arusax CI1O, peannsyrommx o0pa3oBaTeIbHYIO MPO-
rpamMMmy cpenHero oOmiero oopa3oBaHus B Mpeieinax OCBOSHUSI OCHOBHOU mpodeccruoHanbHoi 00pa-
3oBarenbHOU Tiporpammbl CITO (OITOIT CIIO) na 6a3e oCHOBHOTO 00IIero oOpa3oBaHUsl TIPH IMO-
TOTOBKE CIEIIMATIMCTOB CPEIHET0 3BEHA.

[Tporpamma J10.01.04 EctecTBo3Hanme pa3zpaborana Ha ocHoBe Tpeboanuit ®I'OC CIIO,
NPEIbSBISEMBIX K CTPYKTYpE, COJCPKAHUIO M Pe3ylIbTaTaM OCBOCHHS 00Ieo0pa3oBaTebHON yueo-
Hou nuctmmuinHbl O/1.01.04 EcrectBo3Hanue B yactu peanuzanuu @I'OC CIIO B mpenenax ocBoe-
HUS OCHOBHOM IpodeccnoHanbHoi oopazoBarenbHoil mporpammsl CIIO (OITOIT CITO) Ha 6a3e oc-
HOBHOTO 00111er0 00pa3zoBanus ¢ yuetoMm TpedoBanuii PI'OC k momydaemMoit cieruanbHOCTH CpeHe-
ro NpoQecCHoHaTBHOTO 00pa30BaHUS.

[Tporpamma OJ1.01.04 EctecTBO3HaHUE SBISETCS YaCThIO OCHOBHOM MpodeccHoHaIbHOM 00-
pazoBatenbHOl nporpammsl B coorBeTcTBUH ¢ OI'OC CIIO no cneunmansHocty 51.02.01 HapogHoe
XyJI0’)KECTBEHHOE TBOPUYECTBO (110 BUIaM).

1.2. Mecrto yueOHoil tucuumiudbl B crpykrype IHIICC3.
Vueonas gucruminHa OJ1.01.04 EcTecTBO3HaHME SBISETCS 0053aTEIBbHBIM yU€OHBIM IIPEIMETOM
00111€00pa30BaTEILHOTO Y4eOHOTO IUKJIA.

1.3. Heau u 3axa4u, TPeOOBAHUSA K Pe3yJbTATAM OCBOCHUS U CIUTIIUHbBI
Conepxxanne nporpammbl  OJ1.01.04 EcrecTBo3HaHHWE HampaBiI€HO Ha JOCTUXKEHUE
CHEAYIONIUX LETEH:
- OCBOCHHE 3HAaHUU O COBPEMEHHOM €CTECTBEHHO — HAYYHOU KapTUHE MUPA U METOJaX €CTECTBEHHBIX
HayK; 3HAKOMCTBO C HauOoJiee BaXHBIMU HJIEIMU U JOCTH)KCHHUSIMU €CTECTBO3HAHUS, OKa3aBIIMMU
ONpeeNsIolee BIUsSHUE Ha PA3BUTHE TEXHUKU U TEXHOJIOTUH;
- OBJIa/ICHUE YMEHHUSIMHU NPUMEHATDH MOJYYECHHbIE 3HAHUS U OOBSICHEHHUS SBJICHUN OKPYXKAIOIIETO
MHUpa, BOCHPHUATHS HHDOPMAIIMM €CTECTBEHHO — HAyYHOTO U MPO(ECCHOHAIBHO 3HAYUMOTO
COJIep>KaHusl; pa3BUTHE UHTEIUIEKTYalIbHbBIX, TBOPUYECKUX CIIOCOOHOCTE M KPUTHUECKOTO MBIIIJICHUS
B XOJ/I€ MPOBEJCHUS MPOCTEHIINX UCCIEIOBAaHUM, aHAIN3a SABJICHUM, BOCIIPUITHS U UHTEPHPETALUN
€CTECTBEHHO — Hay4yHOU HH(pOpMaINH;
- BOCMHUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS 3aKOHHOW MPHUPOJBI M HCIOIh30BAHUE
JNOCTH>KEHHI €CTECTBEHHBIX HAayK Ul pa3BUTUS IUBWIM3ALUN U KAYECTBA KU3HMU;
- TpUMEHEHHE eCTECTBEHHO — HAy4YHBIX 3HAHUW B TPOPECCHOHATHHOW EATEIBHOCTH |
MOBCETHEBHOM KM3HU Il oOecriedeHus: Oe30MacHOCTH  KU3HEAESTENbHOCTH; TPaMOTHOTO
WCIIO0JIb30BaHUSI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 3JJ0POBbS, OKPYKAIOIIEH Cpe/Ibl.
B pesyabtarte ocBoenusi nucuuiuinabl O/1.01.04 EcrecTBo3HaHHe 00y4alOUIUiiCcs 0JIKEH
3HATh:
3.1. OCHOBHBIC HayKH O IPUPOJE, UX OOIIHOCTH ¥ OTIUYMS;
3.2. eCTeCTBEHHOHAYYHBIM METOJl MO3HAHUSI U €r0 COCTABJISIIOLIUE, €AUHCTBO 3aKOHOB MPHUPOJBI BO
Bcenennoi;
3.3. B3aUMOCBSI3b MEX/1Y HAYYHBIMU OTKPBITUSIMU U Pa3BUTHEM TEXHUKHU U TEXHOJIOTHIA;
3.4. BKJIaJl BETUKUX YYCHBIX B (HOPMHUPOBAHKME COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MUPA;
B pesyabtate ocBoenusi aucuumiauHbl O/1.01.04 EctecTBo3HaHHMe o0y4arommiicst
HAOJIKEH YMeTh:
VY.1. opueHTHPOBATHCS B COBPEMEHHBIX HAYYHBIX MOHATUSX U WH(POPMAIIUU €CTECTBEHHOHA-
YYHOT'O COIEPIKAHMUS;
VY.2. paboTtath C €CTECTBEHHOHAYYHOU MH(OpMAIIHEii: BIaJeTh METOJaMH MTOUCKA, BBIICIATh
CMBICJIOBYIO OCHOBY M OLIEHHUBATh JJOCTOBEPHOCTH MH(OPMALINK;
V.3. ucnonp30BaTh €CTECTBEHHOHAYYHBIC 3HAHUS B TIOBCEIHEBHOM JKU3HU JIJISI OOECTICUeHUs
0€30MaCHOCTH KU3HEEATEIIbHOCTH, OXPaHbl 3I0POBBS, OKPYKAIOIIEH Cpelibl, SHEProcOepeKEeHUS;
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B mporpammy yue6no# muctummnabl OJ1.01.04 EctecTBo3HaHWE BKIIOUEHO COACpIKaHUE,
HampaBIeHHOE HAa (OPMHUPOBAHUE Y CTYACHTOB KOMIETEHIUI, HEOOXOAUMBIX JJISI KaueCTBEHHOTO
ocBoerust OITOIT CITO na 6a3e ocHOBHOTO 001IeT0 00pa30BaHMUS.

B pe3ynbrare ocBOeHUs TUCIUILIMHEI Y 00ydaromerocs: GoOpMUPYIOTCS CIEAYIONTUE 001ue
komueTeHuu (OK):

OK 10. Vcnons30Bats B IpodecCHOHATBHO ASATEIPHOCTH YMEHHS U 3HAHHUS, IOJTy4YeHHbIE 00y4a-
IOIMMUMHUCA B XOA€ OCBOCHUA y‘-Ie6HBIX npeaAMCTOB B COOTBCTCTBUU C (bellepaHLHHM roCyaAapCTBCHHBIM 06pa—
30BAaTCJIbHBIM CTAHAAPTOM CPCAHETO 06]1[61"0 O6pa3OBaHI/I$I.

B pe3ynbpTare 0cBOCHMS TUCHMIUIMHBI Yy oOydaromerocs (GOpMHUPYIOTCS CIEeIyIOIue JuY-
HOCTHbIe pe3yabTaTsl (JIP):

CoO:roaronyii 1 mponaraHIupyIOIKi MpaBuiia 3J0pOBOT0 U Ge30macHoro oopasa xusud, | JIP 9
CIOpPTa; MPEeIyIPEXAAOUMN TN00 MPeo10eBaOIInui 3aBUCUMOCTH OT aJIKOroJis, Tabaka,
IICUXOAKTUBHBIX BELIECTB, a3apTHBIX UIp U T.1. COXpaHAIOLMUI ICUXOJOTUYECKYIO YCTOM-
YMBOCTb B CUTYaTUBHO CJIO’KHBIX WJIM CTPEMHUTEILHO MEHSAIOIINXCS] CUTYaLHSIX.

3aloTsmuiics 0 3alIMTe OKPYXKAroIIel cpesibl, COOCTBEHHOM U 4yK0i O6e3omacHocTH, B ToM | JIP

qrcie HupPOBO. 10
[IpuHEMarOIIMI OCHOBBI YKOJIOTMYECKOM KYJIBTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY JIP
YPOBHIO SKOJIOTHYECKOTO MBIILICHHUS], IPUMEHSIOIINHI OIIBIT YKOJIOTMYECKH OPUEHTUPO- 16

BaHHOM pe(IeKCUBHO-OLEHOYHON U MPAKTHYECKOH 1eATEIbHOCTH B )KU3HEHHBIX CUTYallU-
X 1 IPO(ECCUOHATILHOMN IS TeIbHOCTH

OcBoenue coaepxxanus yueOnou mucuuruinabl OJ1.01.04 EctecTBO3HaHME OOecmeyrBaeT
JOCTHKEHHE CTYACHTaMU CJIEAYIOLIUX PE3yIbTaTOB:
MemanpeomMemHuix:
- OBJIQJICHUE YMEHHUSIMU U HABbIKAMH PA3JIMYHBIX BUJIOB MO3HABATEILHON ACSATEIBHOCTH ISl U3y4e-
HUS Pa3HbIX CTOPOH OKPYKAOLIEro ECTECTBEHHOIO MUPA;
- MPUMEHEHNE OCHOBHBIX METOOB MMO3HAHUS (HAOIIOIEHUS, HAYYHOT'O SKCIIEPUMEHTA) JJIs U3YUCHHUS
Pa3IMYHBIX CTOPOH €CTECTBEHHO - HAyYHOW KapTUHBI MUPA, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTAJIKMUBATHCS B MPOQPECCHOHATBHON cdepe;
- YMEHHE ONpeAeNaTh Ied U 3a/ad JesTeNIbHOCTH, BbIOUpaTh CpelcTBa A MX JOCTHKEHUS Ha
MPaKTHUKE;
- YMEHHE HCIOJIb30BaTh PA3JIMYHbIe UCTOYHUKH JJISl MOJTYYEHHs] €CTECTBEHHO -HayyHOW MH(popMa-
MU U OLICHUBATDH €€ JOCTOBEPHOCTH AJISI TIOCTHKEHUS TTOCTABJICHHBIX 1I€JIeH U 3a/1a4;
npeomMemmvlx:
- cOPMHUPOBAHHOCTH MPEJICTABICHHIA O IIEIOCTHONH COBPEMEHHON €CTECTBEHHO — HAYYHON KapTHHBI
MUpa, MPUPOAE KaK €JUHON IEJOCTHOW CHUCTEME, B3aUMOCBSI3U YelIOBEKa, IPUPOJbI U OOILECTBa,
MIPOCTPAHCTBEHHO — BPEMEHHBIX MaciTabax BceneHHoil;
- BJIa/ICHHUE 3HAHUSMHU O HauOoJiee BaXKHBIX OTKPBITHIX U JOCTHKEHHUSX B 00JIACTH €CTECTBO3HAHUS,
MOBJIUSBILKX Ha 3BOJIIOIMIO MIPEACTABICHHUI O IPUPOJIE, HA Pa3BUTUE TEXHUKU U TEXHOJIOTHUIA;
- cOpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh €CTECTBEHHO — Hay4dHbIe 3HaHUS JUIsl OOBSCHEHUS OKpY-
KAIOIIMX SBJICHUM, COXpaHEHUsS 370pPOBbs, oOecredeHuss OE30MaCHOCTH KHU3HEACSITeIbHOCTH, Oe-
PEXKHOr0 OTHOILIEHUS K MIPUPOJE, PALIMOHAIIBHOTO MPUPOIONOJIB30BAHUS, & TAK)KE BBIIIOJIHEHUS POJIH
IpaMOTHOTO IOTPEOUTEII,
- chopMHPOBAHHOCTD MPEJCTABICHUI 0 HAYYHOM METO/Ie TIO3HAHUSI IPUPOBI U CPEICTBAX U3YUCHHUS
Merammpa, MaKpoMupa ¥ MUKpPOMHUDA; BJIaJIeHHE MpUEeMaMHi €CTECTBEHHO — Hay4HbIX HaOJIO/ICHUH,
OTIBITOB, UCCJIEIOBAHUM U OLIEHKH JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIHTATOB;
- BJIaJICHUE MOHSATUMHBIM alnapaTroB €CTECTBEHHBIX HAyK, MO3BOJISIIOLIMM MO3HABATh MHUP, y4aCTBO-
BaTh B JUCKYCCUSIX MO €CTECTBEHHO — HAYYHBIM BOIIPOCAM, MCIOJIb30BaTh Pa3IMYHbIE UCTOYHUKU
nH(popManuu Ik TOATOTOBKH COOCTBEHHBIX PabOT, KPUTHUECKH OTHOCUTHCS K cooOmieHusiMm CMMU,
COJIEp KaIINX HAYYHYIO HHPOPMAITHIO;
- cOpMUPOBAHHOCTHh YMEHUI MOHUMATh 3HAYUMOCTb €CTECTBEHHO — HAyYHOT'O 3HAHUS IS KaKJI0TO
YeI0OBEKa HE3aBUCHMO OT €ro MPo(heCcCHOHATBLHON NeATeIhbHOCTH, Pa3InyaTh ()aKThl U OLICHKH, CPaB-
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HUBATh OIICHOYHBIC BBIBOJBI, BUJETh UX CBSI3b C KPUTEPHUSIMHU OIICHOK M CBSI3b KPUTEPHUEB C OIpee-
JIEHHOM CUCTEMOI IIEHHOCTEN.

1.4. PekoMeHayeMoe KOJIMYECTBO YaCOB HA 0CBOCHHE NPOIrPaMMbI:
MaKCUMaJIbHOM yueOHOM Harpy3ku obydatomerocs - 108 gaca, B ToM yuce:
00s13aTeNbHON ayJUTOPHOM yueOHOM Harpy3Kku odydatomierocs - 72 4yaca;
CaMOCTOATENIbHON PaboThl 00yUaromerocs - 36 4acos.

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHO# JMCIHHUIIJIMHBI M BUABI Y4e0HOH padoThl

Buna yueOHo# padoThI Oovem uacos

MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 108
O0s3aTesIbHAs AyIMTOPHAsA yueOHAas Harpy3Ka (Bcero) 72
B TOM YHUCIJIE:

TEOPETUYECKUE 3aHATUS 45,5

IPAKTUYECKHE 3aHITHS 14,5

KOHTPOJIbHBIE PAOOTHI 12
CamocrosiTesbHasi padora o0yuyawmerocs (Bcero) 36

HTrorosas arrecranus B popme nuddepeHuMpPoOBAHHOIO 3a4eTa-4 cemecTp

2.2. O0masi XapaKTepUCTUKA Y4eOHOH IHCIUTIINHbI

VYuebnas aucuurmummHa OJ/1.01.04 EcrecTBo3HaHUE SIBIISETCS CUHTE3HBIM Y4YeOHBIM KypCOM,
BKJIIOYAIOIIUM B ce0sl MaTepual TpeX B3aUMOCBSI3HBIX HAyYHBIX JUCIMIUIUH — OMOJIOTUH, XUMUU U
¢usuku. Cozpepkanue yueOHOH mucuuruHbel «EcTecTBO3HaHME» BBICTPOEHO B COOTBETCTBHH C
COBPEMEHHOM KOHIICTIIIMEH E€CTECTBO3HAHMS W BKJIIOYAET B CEOS IIMPOKUU CIIEKTP BOIMPOCOB O
pa3HOOOpa3HBIX CBOWCTBaX OOBEKTOB IMPHPOJBI, KOTOPHIE MOTYT pPaccMaTpUBAThCA Kak €IUHOE
nenoe. OCHOBaHHbIE HAa €CTECTBEHHO-HAYYHBIX 3HAHUAX COBPEMEHHBIE TEXHOJOTHMH (POPMHUPYIOT
HOBBII 00pa3 *KHM3HH 4YeIOBEYECTBA, M OOpAa30BAaHHBIA UEIOBEK HE MOXKET IUCTAHIMPOBATHCS OT

dbyHIaMeHTaIbHBIX 3HAaHUM 00 oOKpykaromeMmM Mupe. EcrecTBo3HaHue — HeoTheMieMas
COCTaBJIAAIOIIAs KYJIbTYPBI: ONPCACIIAA MUPOBO33PCHUC UCIIOBCKA, OHO MPOHUKACT U B T'YMAHUTAPHYIO
chepy, W B OOIIECTBEHHYIO JKM3Hb. PalMOHaIbHBI €CTECTBEHHO — HAy4YHBId METO/I,

c(hOpPMHUPOBABIIUICS B paMKaX E€CTECTBEHHBIX HAyK, 0Opa3yeT eCTECTBEHHO — HAYYHYIO KapTHUHY
MHpa, HeKoe o0pa3Ho — prtocodckoe 0000IICHNE HAYYHBIX 3HAHUH.

OCHOBY eCTEeCTBO3HAHUsI TPEICTABIACT (U3MKA, U3ydarollas Hanboyiee BaKHBIC SIBICHUS,
3aKOHBI M CBOWCTBa MaTepuajibHOro Mupa. B ¢usuke ycTaHaBIMBaIOTCS YHUBEpCAJIbHBIE 3aKOHBHI,
CHPaBEeJIMBOCTh KOTOPBIX MOATBEP)KIAETCS HE TOJIBKO B 3€MHBIX YCIOBUSX U B OKOJO3EMHBIX
MPOCTPAaHCTBaX, HO W BO Bce Bcemennoil. B »sTom 3akmiouaercss mnpu3Hak (QU3HKKA  Kak
dbyHnaMeHTabHON Hayku. DPu3nKa 3aHUMaeT 0co00e MECTO Cpell eCTECTBEHHBIX HAyK, TOITOMY €¢
MIPUHATO CUUTATh JIMJIEPOM €CTECTBO3HAHMS. XUMHUS — HayKa O BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBax, TMpoleccax TMpeBpalleHusi, HCHOJIb30BAHUM 3aKOHOB XHUMHUU B MPaKTUYECKOU
NEeATEIbHOCTH JIIOAEH, B CO31aHMM HOBBIX MarepuanoB. buonoruss — CcOCTaBHas 4acTb
€CTECTBO3HAHUA. JTO HayKa O >KMBOW mpupone. OHa M3ydaeT pacTUTENbHBIM, XUBOTHBIM MHUp U
YeNioBeKa, UCIO0JIb3ys KaK COOCTBEHHBIE METO/Ibl, TaK U METOJbI IPYIHX HAYK, B YACTHOCTH (PU3MKH,
XUMHH W MaTeMaTUKH: HAONMIOJEHUS, SKCIIEPUMEHTHI, MCCICIOBAHMS C TOMOINBID CBETOBOTO M
ANEKTPOHHOTO MHUKpPOCKOMa, 00pabOTKYy CTaTHCTUYECKUMX JaHHBIX METOJIaMU MaTeMaTHYecKOM
CTaTUCTUKU U Jp. buojorus BbIABISET 3aKOHOMEPHOCTH,  MPUCYIIME JKU3HU BO BCEX €€
MpOSBICHUSIX, B TOM 4HClIe OOMEH BEIIeCTB, pPOCT, pPa3MHOXKEHHUE, HAaCIIEJCTBEHHOCTb,
HW3MEHYUBOCTb, BOJIIOLIMIO U JP.

B menom yuebnas gucruniamHa «EcTecTBo3HaHUWE», B COAEPKAaHMHM KOTOPOW BEIYIIHM
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KOMITIOHEHTOM  SIBJISIFOTCS 3HAHMSI M Hay4YHbIE METOJbl MO3HAHUS, MO3BOJISIIOT CHOPMHUPOBATH Y
CTYJICHTOB IIEJIOCTHYIO €CTECTBEHHO — HAYYHYIO KapTHHY MU, MPOOYAUTHh Y HUX SMOIMOHATBHO —
LIEHHOCTHOE OTHONICHHE K M3y4aeMOMY MaTepuaity, FOTOBHOCTb K BHIOOPY ACUCTBUIA OIpeneaeHHON
HaIpaBJIE€HHOCTH, YMEHUE KPUTHUYECKHU OLICHUBATh CBOU U UYKHE JICUCTBUS U MOCTYIIKH.

Baok «Xumusy».

XuMHu4ecKasl KapTHHA MUPa KaK COCTaBHAsl 4aCTh €CTECTBEHHO - HAYYHOU KapTUHBI Mupa. Poib
XUMHH B KU3HU COBPEMEHHOTO OOIIECTBA: XUMHUS B OBITY, XUMHUSI B MPOMBIIIJICHHOCTH, XUMUS B
CEJIbCKOM XO351CTBE.

OcHOBHbIE MOHATHSA U 3aKOHbI XuMuH. [Ipenmer xumun. BemectBo. Atom. Monekyna. Xu-
MHUYECKUH 3JeMEHT U (OpPMBI ero cymecTBoBaHus. [IpocTeie U clokHbIE BemiecTBa. M3mepeHue Be-
miectBa. Macca aToMOB 1 MoJieKyJl. OTHOCUTEIbHBIE aTOMHAsl U MOJIEKYJIsipHas Macchbl. KonndecTBo
BemiecTBa. [locrosinaas ABoraapo. MonspHast Macca. 3akoH ABoraapo. MossipHbIif 00beM ra3os.

Ilepuoauyeckuii 3aK0H M NMepUOAUYECKAs cMcTeMa XuMH4Yeckux dJjemeHToB /[I. U. Men-
aeseeBa. OTKpBITHE NMEPUOANUECKOTO 3aKoHa. [lepronnueckasl cucreMa XuMHUYECKUX 3JIeMeHTOB J1.
N. Menpeneesa. 3nauenue [leprnoandeckoro 3akoHa u [lepmoandeckoi CHCTEMbBI XUMUYECKUX dJIe-
MeHTOB /1. 1. Menneneesa [uist pa3BUTHs HAYKU U IIOHUMAHMS XUMUYECKOU KapTUHBI MUpA.

Crpoenue BemecTBa. KoBajeHTHas CBsI3b: HEMOJApHAs W moJisgspHas. MoHHas cBsa3b. Meran-
nu4ecKas cBsi3b. BoopoaHas cBs3b.

Boaa. PacTBopsbl. Bona B mpupoie, ObITY, TEXHUKE U Ha MPOU3BOJACTBE. DU3MYECKHE U XUMU-
YEeCKUEe CBOMCTBA BOJibl. OnpecHeHrEe BOIbl. ATperaTHble COCTOSIHUSL BOJIBI U €€ Mepexo/ia U3 OJAHOTrOo
arperaTHOro COCTOSIHUS B IPyTOe€.

Heoprannueckue coenuHenusi. Knaccudukaius HEOPraHUYECKUX COCIUHEHHA: OKCHUJIBI,
KHCJIOTBI, OCHOBaHMS, coyii. Metaiel. O0mue pu3niecKkue U XMMHIEeCKUE CBOKMCTBAa MeTauioB. He-
MeTayiel. OOmas XapakTepUCTUKA TJIABHBIX MOATPYII HEMETAUIOB HA MPUMEpE TaloreHoB. Baxk-
HEWIIME COETMHEHUSI METANIOB U HEMETAIIJIOB B IIPUPOJIE U XO35MCTBEHHON NEATEIbHOCTH YEJIOBEKA.
Jemoncmpayuu (sudeo):

- B3aUMO/ICHCTBHE METAJIJIOB C HEMeTaJlJIaMU (IMHKA C CepPOi ),
- B3aUMO/ICHCTBHUE METAIIJIOB C pAaCTBOPaMU KHUCIIOT;
- B3aMMOJICHCTBUE METAIIJIOB C PACTBOPAMH COJICH.

Oprannyeckue coennHeHuss. OCHOBHBIC TMOJIOXKEHUS TEOPUH CTPOCHHUS OPraHUYECKUX CO-
equHeHu. MHOrooOpa3ue opraHnveckux coeauHeHui. [lonstre n3omepun. Yezneeooopoowt. Ilpe-
JeNbHBIE U HETIpeiebHbIEe yrieBoaopoabl. Peakuus nonumepusanuu. [IpupoaHbie ICTOYHUKH yTJie-
BOJIOPOJIOB. YTJEBOAOPOAbl KaK BaKHEHIIHMK MCTOYHUK (hopmupoBaHus Oroxera. Kuciopoooco-
odepoicanque opeanuueckue eewjecmea. llpencraBureny KMUCI0POIOCOAEPKAIINX OPraHUYECKUX CO-
€IMHEHUI: METWJIOBBIM M 3TWJIOBBIM CHUPTHI, TIIULEPUH, YKCYyCHass KHUcioTa. KUpbl Kak CIIOXKHbBIE
5¢upbl. YTIEBOABL: TIIIOK03a, (PpyKTO3a, KpaxMal, LeUo03a. A30mcodeprcaujue opeanuiecKue
coeounenus. AMUHBI, aMUHOKHUCIOTHI, Oenmku. CTpoeHme W Ouosiorudeckass (QyHKIUS OEJKOB.
Inacmmaccel u onoxkna. llonsTue o miacTMaccax ¥ XMMHYECKUX BoslokHaX. HarypanbHble, cuHTe-
TUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

Jlemoncmpayuu (6udeo): -nojlydeHHe 3TUIICHA U €r0 B3aUMOJICHCTBUE C PACTBOPOM IEepMaHTaHaTa
KaJisi, OpOMHOM BOJIOM;

-Ka4eCTBEHHAsl peaKIlUs Ha TJIMLEPUH;

-IIBETHBIC peaKIuu OCNIKOB (OMypeTOBasi © KCAaHTOMPOTEHHOBAS PEAKIINH ).

XuMusi M KU3Hb. Xumusa u op2anuszm uenoeeka. XuMUYECKUE 3JIEMEHTHI B OpraHu3Me 4e-
noBeka. OpraHuyeckue U Heopranuyeckue BemiecTBa. OCHOBHBIE JKU3HEHHO HEOOXOAMMBIE BeEIlle-
CTBa: OENKH, KUPBI, YIIIEBOABl U BUTAMUHBI. YTIIEBOABI — IJIaBHBIA MCTOYHUK SHEPTUU OpraHU3Ma.
Posb sxxupoB B opranusme. XoJIeCTEpUH U €r0 pojib B 3I0POBLE UeI0oBeKa. MUHEpalibHbIE BEUIECTBA B
MPOJYKTaX MUTaHMsI, MUIIEeBbIe J00aBku. COATaHCHPOBAHHOE MTUTAHHUE.

Xumusn ¢ 6uimy. Bona. KayectBo Boabsl. Moromue u ynuctamue cpeacraa. [lpasuna 6e3omac-
HOUM paboThl cO CpeacTBaMU OBITOBOM XUMHH. PONb XMMHUYECKUX SJIEMEHTOB B JKU3HHM PACTCHHI.
VY nobpenns. XuMHUECKHE CPEICTBA 3aIIUTHl PACTCHHH.



baok «bBUOJIOI'US. bronorus — COBOKYIMTHOCTh HaYK O dHUBOW Ipupojae. MeToasl HaydHO-
ro no3HaHus B Ouonoruu. JKuBas npupoaa Kak 00beKT U3yueHus: Onoaoruu. MeTo bl ucciae10BaHus
YKUBOHM TIPUPOBI B Ononoruu. OnpeneneHre )U3HA. Y POBHU OpraHU3alNH KU3HHU.

Kuaerka. Vcropust uzyuenus kiaetkd. OCHOBHbBIE MOJIOXKEHUS KIeTOuHOM Teopuu. Kierka -
CTPYKTypHO-(DYHKIIMOHAIbHAA eAuHuLa Ku3HU. CTpoeHue kieTku. [IpokapuoThl U 3yKapHOTHI —
HU3IIME U BBICIIUE KJIETOYHbIE OpraHu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKU dyKapH-
oT. Knerounoe siapo. @yHKUMM siApa: XpaHEHUE, BOCIIPOM3BEACHUE U Tepeada HaCIEICTBEHHON
uHpopmanuu. CTpykTypa U (QYHKIIUU XPOMOCOM. AYTOCOMBI M TIOJIOBBIE XpOMOCOMBI. broiorude-
CKO€ 3HaUYE€HHE XMMHYECKHX 31eMeHTOB. Heopranmyeckue BemecTBa B COCTaBe KIETKH. Poib BOJBI
KaK pacTBOPUTENSI U OCHOBHOT'O KOMITIOHEHTa BHYTPEHHEN Cpe/lbl OPraHU3MOB. YTJIEBObI U JIUIIUIBI
B Kierke. CTpykrypa u 6uonorndeckue GyHkiuu 0enkoB. CTpoeHre HYKICOTUIOB U CTPYKTypa Mo-
murykiaeotuaHbix neneid JIHK u PHK, AT®. Bupycol u 0akrepuodaru. Bupycsl — Bo30yauTenn uH-
(dbexkmoHHbIX 3a0oseBannii. Bupyc nmmynonedunura yenoseka (B1UY). I[podunakruka BUY — un-
bexuuu.

Jlemoncmpayuu: -cmpoenue Kiemxu,; -op2aHouobl KIemKu, -XUMU4ecKutl cocmae Kiemku.

Opranusm. Opranm3m — enuHoe 1enoe. MHorooOpasue opranu3moB. OOMeH BEIIECTB U
SHEPTHEH C OKPYKAIOIICH cpeioi KaKk HEOOXOMMOE yCIIOBUE CYIIECTBOBAHMS KUBBIX cucteM. Crio-
COOHOCTh K CAaMOBOCIIPOM3BEICHUIO — OJIHA M3 OCHOBHBIX OCOOCHHOCTEH KUBBIX OpraHu3MoB. Jlerne-
HUE KJIETKM — OCHOBA POCTAa, Pa3BUTHUSA M Pa3MHOXKEHUs OpraHu3MoB. becnonoe pazmHoxenue. [lo-
JIOBOY TIPOIIECC U MOJIOBOE pa3MHOKeHHe. OIIo0TBOpeHHe, ero Ouonorndeckoe 3HaueHue. [loHs-
THE 00 8HIUUBHUIYAIHPHOM Pa3BUTHUU. OMOPHOHAIBHBIN M TOCTAIMOPHUOHAIBHBIN TIeprobl. MHIUBH-
NyalbHOE pPa3BHTHE YEIOBEKAa M €ro BO3MOXHBIE HapymieHus. OOIIue MpeacTaBICHUS O HACTEN-
CTBEHHOCTH M M3MEHYMBOCTH. ['eHeTHYECKasi TEpPMUHOJIOTUS U CHMBOJIMKA. 3AKOHOMEPHOCTH Haclie-
noBanus. HacnmenoBanue mnpusHakoB y dyenoBeka. [lonoBble xpomocombl. CLEMJIEHHOE C IMOJIOM
HacnenoBanue. HacnencrBeHHble 00e3HU YeoBeKa, UX MpUUrMHA U mpoduiaktuka. CoBpeMeHHbIE
MPEJICTABJICHHS O TeHE U TeHOMe. | eHeTH4eckre 3aKOHOMEPHOCTH M3MeH4YnBOCTU. Knaccudukarus
¢dbopM M3MeHYMBOCTU. BrnusiHue MyTareHoB Ha opraHusM uenoBeka. [Ipeamer, 3agaun U MeTOnbI ce-
nekuuu. ['eHeTHdeckne 3aKOHOMEpHOCTH ceneknuu. Yuenue H. M. BaBuioa o meHTpax MHOT000-
pa3us U MPOUCXOXKICHUS KYJIBTYPHBIX pacTeHUU. BHOTEXHOIIOrMs, €€ AOCTUKEHHUS, MMEePCIEKTUBBI
pa3BUTHSL.

Ilpakmuueckoe 3anamue: - pelICHNE YIEMEHTAPHBIX TEHETUUECKUX 3a4a4.

Hemoncmpayuu: -6uocunmes deika 6 Kiemke, -0eieHue Kiemku (Mumos, metios);

-gpopmbl pazmnodicenus,; -eenemuxa. 3akouul 1. Menoens, -eenemuka nona;

~UBMEHUUBOCMb OP2AHUZMOB, -NPOUCXONHCOCHUE KYILIMYPHBIX PACMEHUl U OOMAWHUX HCUBOMHBIX, -
cenekyusl.

Buja. DBONIOIMOHHAS TEOpUS M €€ poiib B (DOPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO —
Hay4YHOU KapTHHBI Mupa. Bua, ero kpurepuu. [lonynsauus kak CTpyKkTypHas €JUHULIA BUAA U 3BOJIIO-
mun. Cunterndeckas teopust sBomounu (CTD). JBukymmue Cuibl SBOJIIOLMU B COOTBETCTBHH C
CTD. Coxpanenre MHOT000Opa3us BUIOB KaKk OCHOBA YCTOWYMBOTO pa3BuTHs 6uocheprl. Pe3ynbpraTs
sBomonud. [IpuunHbl BeIMUpaHus BUIOB. buosorndeckuil nporpecc u perpecc. I'umnoressl npouc-
XOXKJICHUS KU3HU. Y CIO0KHEHHE KUBBIX OPTaHU3MOB Ha 3e€MJIe B IIPOLIECCE IBOIIOLUNNA. AHTPOIIOre-
HE3 U €ro 3aKOHOMEPHOCTH. JloKa3aTenbCTBA POJCTBA YEIOBEKA C MIICKOMUTAIOIIUMHU KUBOTHBIMH.
Dkosoruueckue (GakTopbl aHTPOMOTeHe3a: YCIOKHEHUE MOMYISIIIUOHHON CTPYKTYphl BUa, U3rOTOB-
JIeHWEe OpyAHui Tpyla, Mepexo] OT PaCTUTEIBLHOTO K CMEIIaHHOMY THUIy NMHUTAaHHS, UCIOJIb30BAHHE
orus. [losBieHUE MBICIUTENBHON AEATEIBHOCTH U 4ieHOpa3lelbHOU peun. [Ipourcxoxaenue yeno-
BEUECKHX pac.

Ilpakmuueckue 3anamusa: - aHaIU3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 TPOUCXO0XKICHHUS )KU3HU; - aHAIN3
Y OIIEHKA Pa3JIMYHBIX THIOTE3 MPOUCXOXKICHHUS YEIOBEKa.

Jlemoncmpauyuu: -6udvi, 0bpazosanue 8uU008, -380110YUuoHHoe yuenue Y. Jlapsuna;

-UCKYCCMBEHHDII OMOOP, -eCMeCmMBeHHbIUL 0MOOp, -2l1A6HbLE HANPABIEHUS I80IOYUL,

-pazeumue Op2aHudecKo20 Mupa, -3680110YUsl 4el08€eKd.



JkocucteMbl. [Ipeamer u 3amaun SKONOrHH: yueHHe 00 HKOJIOTHYECKUX (pakTopax, yudeHHe O
COOO0IIIECTBAX OPraHU3MOB, yueHHe 0 Ouocdepe. Ikonorudeckne GakTopbl, 0COOCHHOCTH X BO3JICH-
CTBUS. DKOJIOTUYECKUE XapaKTepUCTUKH BHUa. [loHsATHS 00 sKonoruueckux cucremax. Llenu nura-
HUs, Tpoduueckue ypoBHU. buoreornenos kak skocucrema. buocdepa — riaobanpHast sKocucTema.
VYuenue B. W. Bepnanckoro o 6uocdepe. Poinb sxuBbsix oprann3zMoB B 6nocdepe. buomacca. buoso-
rudeckuii Kpyroopot. OCHOBHBIC HalpaBlICHUs BO3ACHCTBHs 4elloBeka Ha Ouochepy. Tpanchop-
Malusi €CTECTBEHHBIX IKOJIOTMUECKUX crucTeM. OCOOEHHOCTH arpo3KOCHUCTEM.

Ilpakmuueckue 3anamusn:- COCTABIICHUE CXEM MepeAadyd BEUIECTB M SHEpPruu (Leneu muTaHus); -
aHaIM3 M OIIEHKA TOCIICJICTBUM COOCTBEHHOW ACATENHHOCTH B OKpPYXKAIOIIEH cpefe, TIo0ambHBIX
HKOJIOTHYECKUX MPOOTIEM U MyTEH UX pelIeHUs. IKCKypcus:

- MHOT0OOpa3ue BUJIOB, €CTECTBEHHBIEC U MCKYCCTBEHHBIE IKOCHUCTEMEBI (OKpecTHOCTH HMY).

biok «Pusuka».

BBenenue. ®usnka — ¢GyHaaMeHTaIbHAs Hayka O mpupoje. EcTecTBeHHO-HAyUHBINH METOJ]
MO3HAHMSI, €r0 BO3MOXKHOCTH M TPAHMIIBI TPUMEHUMOCTH. EJUHCTBO 3aKOHOB MPUPOJABI U COCTaBa
BenlecTBa Bo Beenennoil. OTKpbITHS B (PM3MKE — OCHOBA MPOrpecca B TEXHUKE U TEXHOJOTUU IPO-
U3BOJICTBA.

Mexanuka. Mexannueckoe aBwxkeHue. Cucrema orcuera. Tpaekropust aBukeHus. IIyTb.
[Tepemenienue. PaBHoMepHOe npsMonuHeiiHoe apxenne. CKkopocTb. OTHOCUTENBHOCTh MEXaHUYE-
CKOI'O JABMKEHUS. 3aKOH CIOXKEeHUs ckopocTe. CpeqHss CKOPOCTh TP HEPABHOMEPHOM JIBUKECHUH.
MrHoBeHHasi CKOPOCTh. PaBHOYCKOpEeHHOE IpsAMOJIMHEHOE JBIbKeHue. Y ckopenue. CBoOoHOE Ma-
nenue tein. Jlunamuka. Macca u cuina. Bzaumopericrsue ten. 3akoHbl TUHAMUKU. CHIIBI B IPUPOJIE.
3aKOH BCEMUPHOro TAroteHus. mmynbc Tena. 3aKOH COXpaHEHUsi UMIyJbca. PeakTuBHOE ABUXkKe-
Hue. Mexannueckas pabora. MomiHocTh. Mexannueckas sHeprusi. Kunetnaeckas sueprusi. Kuneru-
gyeckas sHeprus u pabora. [loTeHnmanpHas 3HEPTUs B TPABUTAIMOHHOM IOJIe. 3aKOH COXpPaHEHUS
MOJTHOM MEXaHMYECKON SHEPIUH.

OcCHOBBI MOJIEKYJISAPHOH (PU3UKH M TEPMOAUHAMHUKH. ATOMHCTUYECKAs] TEOPUSI CTPOCHUS
BeulecTBa. HaOmioeHUsT U OMBITHI, MOATBEPKAAIOIINE aTOMHO-MOJIEKYJISIPHOE CTPOCHHE BEIIECTBA.
Maccsl u pazMmepsl MOJIEKYJI. TelnoBoe ABHKEHUE YacTHUL BellecTBa. bpoyHoBckoe nBuxenue. Mne-
anbHBIM ra3. TeMmeparypa Kak Mepa CpelHEe KMHETHYECKOW SHEPruu 4YacTHUIl. Y PaBHEHHE COCTOSI-
HUS UJieaabHOTO ra3a. Mojens xkuakocTd. [loBepxHOCTHOE HaTsXKeHHEe U cMauuBaHue. Kpucrammm-
yeckue u amop(dHblie BemecTBa. BHyTpeHHss sHeprus. Pabora u Teroornaya Kak crnocoObl H3MeHe-
HUs BHYTpEHHEU SHepruu. [1epBblil 3aKOH TepMOAMHAMUKH. TerIoBbIe MAaIIUHBI U UX IPUMEHEHUE.

OCHOBBI IEKTPOAMHAMMKHU. B3anmoneicTBue 3apsiKE€HHBIX TeJl. DJIEKTPUUECKUU 3apsi.
3aKOH COXpaHEHMsI AIEKTpUUYECKOro 3apsaa. 3akoH KynoHa. DiekTpocTaTuueckoe moJie, €ro OCHOB-
HbIC XapaKTEPUCTUKU U CBA3b MEXAY HUMHU. [loCcTOSTHHBIN 35ekTpruyeckuil Tok. Cuiia ToKa, Hamps-
KEHHE, DJIEKTPUUECKOE COITpOTUBIeHHUE. 3akoH OMa 1JI yyacTKa dJIEKTPUUECKOH Lenu. MarHuTHoe
II0JIE ¥ €T0 OCHOBHBIE XapAaKTEPUCTHUKU. /[elicTBHE MarHUTHOTO IOJS Ha IPOBOJHUK C TOKOM. 3aKOH
Amnepa. DneKTpoaBUraTelb. SIBIeHNE 3IeKTPOMAarHUTHON UHAYKIIUH.

Koseoanus u BosiHbl. CBOOOIHBIE KOJeOanus. [lepros, yacToTa U aMIiuTyna KojieOaHu.
I"apmonnueckue konebanus. MexaHU4YeCKHe BOJIHBI U UX BUIbL. 3BYKOBBIC BOJTHBI. Y IbTPa3BYKOBBIE
BOJIHBI. YJIBTPa3BYK U €ro HCIOJIb30BaHKUE B MeIUIMHE U TeXHUKe. CBOOOIHbIE 2JIEKTPOMAarHUTHBIE
konebanus. KoneOaTenbHbIi KOHTYp. DJIEKTPOMAarHUTHOE MOJe. DIeKTPOMarHuTHbIe BOJHBL. CKo-
POCTB JIEKTPOMAarHUTHBIX BOJIH. Pa3BuUTHE NMPENCTABICHUI O MPUPOJAE CBETA. 3aKOHBI OTPAXKEHHS U
npenomMieHus ceera. JInnaszsl. @opMyiia TOHKOU JIMH3BL.

JieMeHTHI KBaHTOBOM (pu3uku. KBantoBsie cBolicTBa cBeTa. KBanToBas runoresa [lnanka.
dotoanekrpuueckuii 3pdexr. dusznuka aroma. Moaenu crpoerus aroma. Onbit Pesepdpopna. Ousnka
aTOMHOTO s/Ipa M 3JeMEeHTapHbIX 4acThll. COCTaB U CTPOCHHME aTOMHOTO sApa. PagmoakTHBHOCTG.
PanuoakTuBHBIC U3TyYEHUS U UX BO3ACHCTBUE HA )KUBbIE OPTAaHU3MBI.

Bcesiennas u ee s3Boswoumsi. CtpoeHue u pazputue Beenennoil. Moaenb pacmmpsromeincs
Bcenennoii. [lpoucxoxnenne Conneunoit cuctembl. CoBpeMeHHast (pusnueckas KapTuHa MUpA.



2.3. TemaT4ecKHi IJIAH U COJePKAHNE YUEOHOM T CIUNINHbBI

ECTECTBO3HAHUE

HaumeHnoBanue pa3zieioB 1 TeEM

CopepixaHue y4e0HOro MaTepuaJa, JJabopaTopHble padoThl M NPAKTHYECKUE 3AHATHS, CAMOCTOSITEIbHAsI PaG0oTa 00y4arolMXcsi, KypcoBasi padora (poexT)

O6bem
4acoB

YpoBeHb
OCBOEHHS

1

2

XUMUA

Pa3gen 1.00mas u HeopraHu4eckasi XuMuns.

Tema 1.1.
BBenenne.

Coodeporcanue yuebnoco mamepuana.
Xumudeckas KapTHHa MUpPa KaK COCTaBHAs YaCTh CCTECTBCHHO — HAYYHOU KapTHUHBI MUpa (OCHOBHBIC ITOHSTHUS, CYIIHOCTHBIC XapaKTe-
puctuku). Posib XuMuUM B KHU3HH COBPEMEHHOT'O OOIIIECTBA: XUMHUSI B OBITY, XUMHUS B IPOMBIIIJICHHOCTH, B CEIbCKOM XO3SICTBE.

CaMocrosiTe1bHast padoTa 00y4aroIHXCs:
- IPUBEIUTE NIPUMEPBl XMMUYECKUX PEAKIHii, C KOTOPHIMU BbI CTAIKMBAETECH B XKHU3HMU.

0,5

Tema 2.1
OcHOBHBIE IOHATHS XH-
MHH.

Cooeporcanue yuedHo2o mamepuana:

[Ipenmer xumun. BemectBo. AToM. Mosekyna. XUMUYECKHH 27IeMEHT. (OCHOBHBIE TIOHATHS, CYyIITHOCTHBIE XapaKTepUCTHKHN) [IpocThie 1
cioxHble BeulecTBa.OCHOBHBIE 3aKOHBI XUMUU: 3aKOH COXPAHEHHS MaCChl BELLIECTBA; 3aKOH MIOCTOSIHCTBA COCTaBa BEIIECTBA; 3aKOH
ABorajJipo(OCHOBHbIC MOHSTHS, CYIIIHOCTHBIC XapPAKTCPUCTUKH).

0,5

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:
- paboTa co CripaBOYHOI JIM TEpaTypoii;

- U3y4eHHE JIEKIMOHHOTO MaTepuana;

- CPaBHHATH MOJICKYITY H aTOM.

0,25

Tema 2.2.
Ilepuoanyeckas cucrema
XHMHUYECKHUX 3JIeMEHTOB
J. U. MeHnneneeBa.

Coodeporcanue yuebnoco mamepuana.

OTKpBITHE TEPUOTUUSCKOTO 3aKOHA (OCHOBHEBIC MTOHSATHS, CYIIHOCTHBIC XapaKTepucTuku). [leproanveckas cucreMa XUMHYCCKHIX 3JIe-
MeHTOB J]. 1. MenneneeBa. [lepro/pl 21eMEHTOB: OOJBINNE W MaJbIe. | pyTIIEI 3JIEMEHTOB: TJIaBHBIC M TOOOYHEIC (OCHOBHEIC TOHSATHS,
CYIIHOCTHBIC XapaKTEPUCTUKH).

0,25

IIpakTnyeckas padora:
3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (TI0 BRIOOPY MPEIIOAaBaTENIsA):
- onpenenuTh cTpoeHue aromoB Na, O, Mg no nepuoauueckoit cucreme xummuaeckux 3semedTos JI.M. MeHneneena.

0,25

CamocrosiTesibHAsI pa6oTa 00y4aIOIIUXCS:
- U3y4YCHUE MEPUOIUICCKOM CUCTeMbI XuMUYecKux 3aemenToB J1. Y. Menneneena;
- ompeeuTh cTpoeHue atoMoB Ca, Cl o nepuoamueckoii cucreme neMenToB JI.W. Menneneena.

0,25

Tema 2.3
CTpoeHue BemecTsa.

Cooeporcanue yuedHo2o mamepuana:
KoBasieHTHas CBA3b: HEMOJSIPHAS M TIOJISIPHA (OCHOBHBIC TIOHATHSI, CYITHOCTHBIE XapakTepucTuku). VloHHas! CBsi3b. MeTaurnaeckast
cBs13b. BojtoposiHas cBsizb. OCHOBHbIE MOHSITHS, CYIIIHOCTHBIE XaPAKTEPHCTHKH.

0,5

IIpakTHyeckas padora:

3ananus o GOPMUPOBAHUIO 3HAHUIA U YMEHHIA (110 BRIOOPY MPEIIOAaBATENIA):

- OTPEIENIUTh BUIBI XUMHUECKHUX CBsI3eH B cienyrommx coequHenmsx: CH4, K20, N2, CO2;
- HapucoBaTh CXeMBbI CBsI3€l aTOMOB B MOJICKYJIaX.

0,5

Konmponvnaa paboma: temor 1.1-2.3:

BeInoHeHIe MMCEMEHHBIX OTBETOB Ha BOIIPOCHI 0 pa3nenaM «OCHOBHBIE NOHATHI XUMUM», «Ilepuoanyeckas cucreMa XUMHYECKHX
anemenToB JI.M1.MenneneeBay», «Ctpoenue BemecTBay. [IpuMepHble Bonpocsl: «/laTh onpeaeneHus clieyonKM MOHATHIM: BELIECTBO,
MOJIEKYJIa, aTOM, XUMHYECKHUH aeMeHT»; «OxXapakTepusyiiTe cBS3b OJIOKEHHMS dIeMeHTa B eproandeckoit cucreme .M. Menneneea
CO CTPOCHHEM aToMay.
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Camocmoamenvnasn paboma odyuarouuxca:

-1o00paTh NPUMEPHI BEIIECTB C PA3IMYHBIMUA THIIAMU XUMUYECKOH CBSI3H;
-IOBTOPEHHUE MPOUICHHOTO MaTepHaa;

- paboTa CO CIPaBOYHON JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJILHOM padoTe.

Tema 2.4. Cooeporcanue yuebHo2o mamepuaia: 1
Bonaa. PacTBopbl. Bona B mpupose, ObITY ¥ Ha TPOU3BOJCTBE (OCHOBHBIE TIOHSATHS, CYIITHOCTHBIC XapaKTePUCTHKH). DU3NIECKHE K XUMHUUECKHE CBOHCTBA
BOJIbI. ATperaTHble COCTOSIHUS BOJIbI (OCHOBHBIC ITOHSTHSI, CYIITHOCTHBIE XapAKTEPUCTUKH).
CaMocrosiTe1bHast padoTa 00y4aroIHXCs: 0,5
- U3y4CHUE JIEKLMOHHOTO MaTepuaa;
- ¢ KAKUMH XHMHYECKIMH CBOWCTBAMH BOJIBI BBl CTAJIKMBACTECH B OBITY?
Tema 2.5 Coodeporcanue yuebnoco mamepuana. 1,5
Heoprannyeckue coenu- | Kilaccnpukanus HEOpraHn4eCKMX COCJUHEHUN: OKCHIbI, KHCIIOThI, OCHOBaHUs, con. Metamibl. O0mue Guznueckie 1 XUMHUUECKHE
HEHMH. cBoiicTBa MeTauioB. Hemeraiisl: 00mas XapakTeprUCTHKA TIaBHBIX ITOATPYIIT HEMETAIJIOB Ha MPUMEpe TaJIoreHOB. BaxkHeiime coeu-
HEHHS METAJUIOB HEMETAJUIOB B MIPHPOJIE U XO3IHCTBCHHON JEATEIHHOCTH YeIOBeKa (OCHOBHBIE IIOHATHS, CYIIIHOCTHBIC XapaKTEePHUCTH-
KN).
IpakTuyeckas pagora: 05
3ananus 1o GOpMUPOBAHUIO 3HAHUK M yMEHHUH (II0 BEIOOPY MperoiaBaTelis):
- ONPEJITATh K KAaKUM KJlaccaM HeOPTaHMYECKMX COSTUHEHHUH OTHOCATCS cienyromue BemectBa: H2CO3, NaCl, SiO2, K20, Ca(OH)2;
- HAIIMCaTh MPUMEPHI PEaKIiii COSTMHEHHU METAIUIOB C HEMETAJUIAMH, METAJUIOB C BOJIOM.
Konmponvnaa paboma: temsol 2.4.-2.5: 1
BrinmonHeHre nmucbMEeHHBIX OTBETOB Ha BOIPOCHI 10 paszzaenaMm «Boaa. PactBopei», «Heopranndeckue coequnenus». [IpumepHsie Bo-
mpocsl: «OxapakTepu3ynTe pU3HMIecKie CBOMCTBA BEIIECTB ¢ METAJUTMUYECKUM TUIIOM CBSI3M»; «POJb BOABI B KU3HEAEATCIFHOCTH YEII0-
BEKay.
CamMocrosiTe1bHast padoTa 00y4arouXCs: 1,5
-CPaBHHUTH CBOHCTBA HEMETAJIOB U METAJIIOB;
-[IOBTOPEHHUE MPOHICHHOTO MaTepHaa;
- paboTa CO CIIPaBOYHOM JIUTEPATYPOH JUIs HOATOTOBKH K KOHTPOJILHOM paboTe.
Pa3nen 3.0pranunyeckasi XuMusi.
Tema 3.1. Coodeporcanue yuebnoco mamepuana. 1
Teopust A. M. Bytaepo- | OcobGeHHOCTH OpraHUYECKUX COSAMHEHUIT (OCHOBHBIE MOHSTHS, CYLIIHOCTHBIE XapaKTepUCTUKH). OCHOBHBIE MOJI0XKEHHSI TEOPUH CTPOE-
Ba. HUS opranudeckux coeanHenuit A.M. bytnepoga.
Yriesonoposi. Camocmoamenvnasn paboma ooyuarouwuxca: 0,5
- I3y4eHHE JCKIIMOHHOTO MaTepHaa.
Tema 3.2. Coodeporcanue yuebnoco mamepuana. 0,75
YriaeBoaopoabl. [IpenenbHble M HENPEAETbHBIC YTIIEBOOPOALI (OCHOBHBIE OHSTHUS, CYIIIHOCTHBIE XapaKTepUCTUKH). [IpHpoiHbIE HCTOYHUKH YTIICBOAO-
POI0B (OCHOBHBIE TIOHATHS, CYIITHOCTHBIE XapaKTEPUCTHKH).
IpakTuyeckas padora: 025
3amanus o GOpMHUPOBAHUIO 3HAHWH M YMEHUH (110 BRIOOPY MPETNOaaBaTelIs):
- K KaKUM KJIaccaMm YTJIEBOJOPOJIOB OTHOCATCS cienyromue coeauaenus: C4H10, CsH10, C3He;
- I0Ka3aTh CTPOCHHE STHX BELIECTB.
CamocrosiTeJbHasi padoTa yJyalmuxesi: 0,5

- CpaBHHUTH 001THE HOPMYITHI IPEAETHHBIX U HEMPEACTBHBIX YTIEBOAOPOIOB,
- JUIsl KaKKUX TPYIII YIIIEBOJOPOIOB XapaKTepHbI peakuuy npucoenuneHns? O0bscHuTe: moyemy?;
- JUI KaKUX YTIEBOIOPOJOB XaPAKTEPHBI TOJBKO PEAKIINH 3aMEIICHIS?
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Tema 3.3.
Kucaopoacoaep:kauiue
OpraHuvecKue coeuHe-

HUA.

Cooeporcanue yuedbHo2o mamepuana:

IMpencraBuTenn KHACIOPOICOMCPKANIMX OPTAHHYESCKUX COCANHEHHI: METHIIOBBIM U STHIIOBBIN CIIMPTHI, TIUIEPHH, YKCYCHAS KUCIOTA,
CITOXHBIE AQUPBI, KUPbI (OCHOBHBIE TIOHATHS, CYIIHOCTHBIC XapaKTECPUCTHKN). YTIICBOMBI: TIIOK03a, PPYKTO3a, KpaxMall, IeIUTF003a
(OCHOBHBIE TIOHSTHSI, CYIIIHOCTHBIE XapPaAKTEPUCTHKH)

Camocmoamenvnasn paboma odyyarouuxca:
- KaKUe M3 KHCIIOPOJCOICPKALIMX OPTaHMIECKUX COSIUHEHHI Bbl HCHIOJb3yeTe?;
- CpaBHHTE COCTAB KAPOOHOBBIX KUCIIOT M CIIOMKHBIX JKHPOB.

0,5

Tema 3.4.
A30TCoaep:Kalime opra-
HUYECKHE COeIHHEHHS.

Cooeporcanue yuedHo2o mamepuana:
AMUHBI, aMUHOKHUCJIOTHI, O€ITKH (OCHOBHBIC TTOHSTHSI, CYIIIHOCTHBIE XapakTepucTuku). CTpoeHue 0eaKoB (OCHOBHBIE TIOHATHS, CYIII-
HOCTHBIC XapaKTEPHUCTHKH).

0,5

CaMocrosiTe1bHast padoTa 00y4aroIHXCs:
- I3y4eHUe JEKIIMOHHOI0 MaTepuana.

0,25

Tema 3.5.
IIiracTMacchl M BOJIOKHA.

Coodeporcanue yuebnoco mamepuana.
[MousiTre 0 mIacTMaccax U XUMUYECKUX BOJIOKHAX. HaTypasbHble, CHHTETHYECKHE U NCKYCCTBEHHbIC BOJIOKHA (OCHOBHBIC MOHSTHS,
CYIIHOCTHBIC XapaKTCPUCTHKH).

0,5

KonTtponbnast padora: temsr: 3.1-3.5:

BrinmonHeHre nucbMEeHHBIX OTBETOB Ha BOMPOCHI 10 pazzaenam: «Teopus A.M. BytiepoBay; «YriaeBogopoash»; «Kucmopoacoaepxaiue
OpraHWYECKHEe COSANHEHI»; «A30TCoIepKalliue opraHndeckue coequaeHus»; «[lmactmaccel u BomokHay. [IpumepHsie Bompockr: «Oc-
HOBHEIC moJioxkeHus Teopun A.M. Bytiiepoay; «Uto npencTaBisitoT coboit 6enku?y»; «Uto Takoe BOJIOKHA?».

CaMocrosiTe1bHast padoTa 00y4arouXCs:

- IPUBECTH MIPUMEPHI HCIOIB30BAHMUS IIIACTMACC U HCKYCCTBEHHBIX BOJIOKOH B OBITY;
- IOBTOPEHHE MIPOIIEHHOI0 MaTepUana;

- paboTa Co CIIPaBOYHOM JUTEPATYPOH JUIS HOATOTOBKH K KOHTPOJILHOM paboTe.

0,75

Pasngen 4. XMMuUsA U )KU3HbD.

Tema 4.1.
XHUMUS ¥ OPraHu3M 4e-
JI0BeKAa.

Coodeporcanue yuebnoco mamepuana.

XUMHYECKHUE DJIEMEHThI B OPraHu3Me 4YeJoBeKa (OCHOBHbIC MOHSTHS, CYLIHOCTHBIE XapakTepucTuku). OpraHuuecKre U HeopraHuye-
CKHE BelecTBa (OCHOBHBIC TIOHATHSI, CYITHOCTHBIC XapakTepUCTHKH). OCHOBHBIC KH3HCHHO HEOOXOIUMBIC COSAUHCHHUS: OCITKH, KUPHI,
YIJIEBOJIBI U BUTAMUHBI (OCHOBHBIC TIOHATHSI, CYIITHOCTHBIC XapaKTepUCTUKK). MUHEpaabHBIC BEIIECTBA B MPOYKTaX MUTAHUS (OCHOB-
HBIC TIOHATHSI, CYIIIHOCTHBIC XapaKTCPUCTUKH).

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:
- U3y4YCHUE JICKIIMOHHOTO MaTEPHAIa;
- KaKHe U3 NePEUMCIICHHBIX COCTMHCHUI BXOJIAT B PAIIMOH BAIIETO MUTAHUS?

0,5

Tema 4.2.
Xumus B ObITY.

Cooeporcanue yuedHo2o mamepuaia:
Boja (ocHOBHbIE MTOHSITHS, CYIHOCTHBIE XapakTepucTuku). KauectBo Boabl. MoroIIKe U yUCTSIIME CpeACTBa (OCHOBHBIC MOHSTHS,
CYIHOCTHBIE XapakTepucTukn). [IpaBuia 6e30macHoi paboThl CO CpeACTBAMH OBITOBOM XHUMHUH.

Konmponvnas paboma: Tembi:4.1-4.2:
BrInoTHEHNE TUCBMEHHBIX OTBETOB HA BOTIPOCHI IO pa3jieiaM: «XUMUs U OPTaHU3M UYelIOBeKay; «XuMus B ObITY». [IprMepHbIe BOIpo-
cbl: «Oprannyeckre BEUISCTBA B MPOAYKTAxX nutaHusy; «IIpaBuia 0e30macHOCTH paboThl CO CpecTBAMU OBITOBOM XUMHMNY.

CamocrosiTesibHAsI pa0oTa 00y4AIOIIUXCS:

- MOJITOTOBUTH COOOIICHUE HA OHY M3 TEM: «YTJICBOJBI M UX POJIb B )KUBOW MPHUPOEy; «KUPBI Kak MPOAYKTHI MUTAHUS U XUMUYECKOC
ChIpbey; «CHHTETHYECKHE MOIOIIHE CPEICTBA: JOCTOMHCTBA U HEIOCTATKIY,

- HOBTOPEHHE MPONAEHHOTO MaTepuana;

- paboTa CO CIPaBOYHOM JIUTEPATYPOIl JUIs HOATOTOBKH K KOHTPOJIbHOM padoTe.

HToro yacoB ayiuTOPHOMH H CAMOCTOSATEIbHOH PadOTHI

16+8
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DOU3SUKA

Pa3nen 1. Beenenune. Mexanuka

Tema 1.1. Codeporcanue yuebHo2o mamepuana: 1
KunemaTuka Omnka — QyHIaMeHTaIbHAs HayKa O mpupoje. EcTecTBeHHO-HAYYHBIN METOJ MO3HAHMS, €TO0 BO3MOXKHOCTH M TPAHUIBI IIPUMEHAMO-
ctu. EAMHCTBO 3aKOHOB ITPHUPO/IbI U COCTaBa BelllecTBa BO BeeenHoit. OTKpbITHS B U3MKE — OCHOBA MPOrpecca B TEXHUKE M TEXHOJIO-
THH TpOM3BOJIcTBa. Mexanuueckoe aBumxenue. Cuctema otcueta. Tpaekropus newkenus. [1yte. [lepemenienne. PaBHOMepHOE mpsiMo-
nuHelHoe ABrokeHne. CKopocTh. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHUS. 3aKOH CIOXKEHHUs cKkopocTeil. CpelHss CKOPOCTh MpU
HEPaBHOMEPHOM JIBUKCHUU. MTHOBCHHAs! CKOPOCTh. PaBHOYCKOpPEHHOE MPSIMOJIMHEIHOE NMBIKeHUE. Y ckopenue. CBOOOIHOE MacHUe
TeJL
IpakTnueckas padora: 1
- pelleHue 3a]a4 Ha PABHOMEPHOE M PABHOYCKOPEHHOE JIBHXKCHHUE, IBUYKCHHUE Tea, OPOIICHHOTO TOJ] YIJIOM K TOPU30HTY
CamocrosTebHasl padoTa 00y4aOIMXCH: 1
- MOBTOPEHHUE MPONJICHHOIO MaTepHaa;
- MOJIrOTOBKA cOo00LIeHUH «Bennyaiiime oTKkpeITUs pu3nkny, «J{BrmKeHHe Tesla IePeMEHHON MacCh», «3aKOHBI COXPAHEHUS! B MEXaHH-
ke», «KOHCTpYKIIMOHHASI MPOYHOCTh MaTepualia U ee CBs3b CO CTPYKTYPOil», «MeToabl onpeielieHns INOTHOCTHY, HaHoTeXHOoMorust —
MEXIUCIHUIUIMHAPHAS 00acTh (YHIAMEHTAJIBHOW W MPHKIAIHON Hayku M TexHHKH», «CoBpeMeHHas (usuueckas KapTHHA MHpay,
«OTKpBITHSI B (PH3HKE — OCHOBA MPOTPECCa B TEXHUKE U TEXHOJOTUH [IPOU3BOICTBAY;
- peutenue 3aaa4 no remMam «Knnematukay, «/{uHaMuka, «3aKOHBI COXPAHEHHUSD,;
- U3y4YeHHue JEKIIMOHHOI0 MaTeprasia
Tema 1.2. Cooepoicanue yuebnoco mamepuana.: 1
JlunaMuka Macca u cuna (OCHOBHBIC ITOHSTHS, CYITHOCTHBIE XapaKTePUCTUKHN). B3aumopeiicTBie Ten (OCHOBHBIC OHATHS, CYIIHOCTHBIE XapaKTe-
PHUCTHKH). 3aKOHBI JMHAMUKY (OCHOBHBIE IMOHATHUS, CYIITHOCTHBIC XapaKTepUCTUKH). CHIIBI B TPUPO/Ie. 3aKOH BCEMUPHOT'O TATOTEHUS.
IIpakTuyeckas padora: 1
- pelieHue 3a1a4 Ha npuMeHeHue 2 3akoHa HprotoHa
CamocTosiTeJibHasi padoTa 00yJarouuxcs: 1
- U3YYCHUE JICKIIMOHHOTO MaTEPUAIIa;
- peleHue 3aja4d Ha mpuMeHeHue 2 3akoHa HeroToHa
Tema 1.3. Codeporcanue yuebHo20 mamepuana: 0,5
3akoHbl coxpaneHusi B | MIMnynbc Tena (OCHOBHBIE NMOHSATHS, CYIIHOCTHBIE XapaKTEPUCTHKH). 3aKOH COXpAaHEHHUs UMITyJibca. PeakTuBHOE ABHXKEHUE (OCHOBHBIC
MeXaHHKe TIOHSATHS, CYIIIHOCTHBIC XapaKTePUCTUKHN). MexaHuueckas pabora (OCHOBHBIC MOHATHS, CYITHOCTHBIC XapaKTEPUCTUKHU ). MOIIHOCTH (OC-
HOBHBIC TIOHSTHS, CYIIHOCTHBIC XapaKTepuUCTUKh). Mexanudeckas 3Heprus. Kunetnueckast sneprusi. Kunetndeckas 3Heprus u padora.
[oTeHnanpHasi SHEPTUS B TPABUTAI[HOHHOM I10JIe. 3aKOH COXPAHEHHUS MOJTHONH MEXaHUICCKON SHEPTHH.
MpakTuyeckas padora: 0,5
JlabopaTopusie pabotsl: Nel. «OnpeneneHue BpeMeHU peakiuu pykm»; Ne2. «3ydeHne paBHOYCKOPEHHOTO JIBHIKCHHS
CamocrosTe/ibHasi padoTa 00y4arouuxcs: 0,5

- IOATOTOBHUTH COOOMICHUs Ha TeMy «DPusuka B Jp. ['pennny, «duznka B Poccumy» u T.1.

Pa3nen 2. OcHOBBI MOJIEKYJISIpHOH QU3UKH U TEPMOAMHAMHUKH
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Tema 2.1 Codeporcanue yuebHo20 mamepuana: 15
Monexkyasipuas puszuka | ATOMHCTHYECKAs] TEOPHsl CTPOCHHUS BEIIECTBA (OCHOBHBIC ITOHSTHSI, CYIIHOCTHBIC XapaKTepUCTHKH). HaOoaeHUs U ONBITHL, TTOATBEp-
JKIAIOIINE aTOMHO-MOJIEKYJISIPHOE CTpOEHHE BellecTBa. Macchl U pa3Mepbl MOJieKyJl. TeruioBoe ABM)KEHUE YacTUll BelecTBa. bpoyHoB-
ckoe nBuxkeHue. MneanbHbiit ra3. Temmneparypa Kak Mepa cpellHell KUHETUYECKOM SHEPTHM YacTUll. Y paBHEHUE COCTOSIHUS UJI€aIbHOTO
ra3a. Mopens xuakocTi. [ToBepxHOCTHOE HaTsHKEHHE M cMadnBaHue. Kpucramimaeckue nu aMopQHbIe BEIIecTBa.
MpakTuyeckas padora: 0,5
- pemienue 3a1a4 no remam «OcHoBbl MK Ty, «I"a30Bbie 3aKOHBI»
CamocrosTeabHast padoTa 00y4aOIUXCA: 1
- MOTOTOBKA co00meHnsT «beCcKOHTAKTHBIE METOABI KOHTPOJIS TEMITEpaTypsl», «BrusHue nedexToB Ha (u3nvIecKre CBONCTBA KPH-
CTaJUIOBY, «OKunkue kpuctamish, «[11a3ma — geTBepToe cocTosHUE BemecTBay, «[IpruMeHeHne KUIKAX KPUCTAIIIOB B IPOMBIIIIICH-
HOCTHY, «IIpoOaeMbl 3K0IOTHH, CBA3aHHBIE C NCTIOIF30BaHHUEM TEIUIOBBIX MAIINHY, «DH3MUECKHe CBOMCTBAa aTMOC(EPHI»;
- permenne 3anad 1mo reMaMm «OcHoBEI MK Ty, «I"a30BbIe 3aKOHBI»
Tema 2.2. Codeparcanue yuebHo2o mamepuana: 0,5
TepMoanHaMuka BuyTpennss saeprus (OCHOBHBIE OHSATHS, CYIIIHOCTHBIC XapaKTepPUCTUKH). PaboTa u TermiooTaaya Kak cocoObl MI3MEHEHHUSI BHYTPEH-
Hel 3Hepruu (OCHOBHBIC MOHATHS, CYIIHOCTHBIE XapaKTepHUCTHKH). [IepBEIif 3aK0OH TepMOIMHAMHUKN (OCHOBHBIE MOHSTHS, CYIITHOCTHBIC
XapaKTepUCTHKH). TeIuIoBbIe MANITHEI ¥ X IPUMECHEHHE.
Konmponvnas paboma: 0,5
- peumrenue 3axa4 1o ociobam MKT, Ha mpuMeHeHne ra30BbIX 3aKOHOB, HA PABHOYCKOPEHHOE JIBH)KEHHE
CamocTosiTe/ibHasi padoTa 00yJarouuXxcs: 0,5
- MOITOTOBUTH coobmieHus mo temMam «OcaoBsl MKT», «I"a30BbIC 3aKOHBD)
Pa3gen 3. OcHOBBI 2JIEKTPOAUHAMHKHI
Tema 3.1. Codeparcanue yuebHo2o mamepuana: 1
DJIeKTPOCTATUKA B3anmopelicTBre 3apsHKeHHBIX Tel (OCHOBHBIE TOHSTHA, CYITHOCTHBIE XapaKTEPHUCTHKH). DICKTPUUECKUH 3apsy (OCHOBHBIC MOHATHS,
CYITHOCTHBIE XapaKTEPHUCTHKH). 3aKOH COXPaHEHHS JIEKTPUUECKOro 3apsaa. 3akoH KymoHa. DieKkTpocTaTHIecKoe 1mMojie, €r0 OCHOBHBIE
XaPAKTEPUCTHUKH U CBSI3b MEIKIY HHMHU.
CamocTosiTeJibHasi padoTa 00yJarouuxcs: 0,5
- U3YYCHUE JICKIIMOHHOTO MaTEpHaIIa;
- pemieHue 3a1a4 Ha 3akoH Kynona
Tema 3.2. Codeporcanue yuebHo20 mamepuana: 1
HocTossHHBIH TOK ITocTOSsIHHBIN AIEKTPUYCCKUIT TOK (OCHOBHBIC MOHATHUS, CYIIHOCTHBIC XapakTepucTuku). Culla TOKa, HAaNpsDKEHUE, ICKTPHYECKOE CO-
MPOTHBIICHHE (OCHOBHBIC OHSATHS, CYITHOCTHBIC XapaKTePUCTHKH). 3akoH OMa JUIs y4acTKa 3JIEKTPHYCCKOM IICTIH.
IIpakTuyeckas padora: 1
- JlabopaTopHnas pabota: Ne3 «M3ydenue 3akona Oma. [TapayienpHOE U TOCIE0BATEIILHOE COSAMHEHIE IPOBOTHIUKOBY
CamocrosTeabHast padoTa 00y4aOINXCH: 1
- MOJITOTOBKA coobmeHus o TemaM «Bemukue pusukmny», «[1oCTOSHHB