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1. ITacnopT padoyeii mporpaMMbl y4eOHO# JUCHTUNIMHBI

O/1b.07 EcTecTBO3HAHUE

1.1.001acTh NPUMEHEHHUS TPOrPAMMBI

Pabouas nmporpamma yuebnoit nucturinabl QJ16.07 EcTecTBO3HAHME SBIISECTCS YaCThIO
OCHOBHOI#1 MpodeccHOHAIBHON 00pa30BaTeIbHON MPOTPaMMBbI TIOJITOTOBKU KBATU(UITUPOBAHHBIX
pabounx, ciyxammx B cootBercTBHM ¢ PI'OC mo npodeccru 46.03.01 lestonpousBoanTeb,
YTBEPKJICHHBIM MpHKa3oM Munuctepcrsa oopasoBanus u Hayku P® ot 2 aBrycra 2013 1. Ne639.

1.2. MecTto OMCHUIUVIMHBI B  CTPYKTYpe OCHOBHOH  mnpodeccHOHAJIbHOI
00pa3oBaTeIbHON MPOrpaMMbI: TUCITUIUIMHA BXOJAUT B 0011€00pa30BaTEeIbHBIN IIHKIL.

1.3. llesu u 3a0a4u y4yeOHOH TMCHUIUVIMHBI — TPEOOBAHUS K Pe3y/ibTAaTaM OCBOEHUS
AUCIHHIJIMHBI:

OcBoenue conepkanust ydeOHod gucnurmiuabl  OJ[b.07  «EctecTBo3HaHUEe»
o0ecnieunBaeT JOCTUKEHUE CTYIEHTaMU CIIECAYIOIINX PE3yJIbTaTOB: JINYHOCTHBIX:

* YCTOMYMBBIA MHTEPEC K UCTOPUU U JOCTHKEHHUSM B 00JACTU €CTECTBEHHBIX HAYK,
YYBCTBO T'OPJIOCTH 3a POCCUNCKHIE €CTECTBEHHbIEC HAYKH;

* TOTOBHOCTH K MPOJOHKEHUIO 00Pa30BaHUsI, MOBBIIICHUIO KBATU(UKAIIMYA U30paHHOM
pohecCuOHANBHOM e TENIbHOCTH C UCIIOJIb30BaHUEM 3HAHUH B 00JIACTU  €CTECTBEHHBIX HaYK;

* 00BEKTUBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIIUN B O0JIACTH €CTECTBEHHBIX HAYK
JUI 9eJIOBeKa W OOIIecTBa, YMEHHE HCIIOJIB30BaTh TEXHOJIOTUYECKHE JTOCTHDKEHUS B OOJIACTH
bu3uKY, XUMHUHM, OMOJOTHH Uil TMOBBIIIEHUS COOCTBEHHOI'O HHTEIIEKTYaJlbHOTO Pa3BUTHUS B
BBIOpPAaHHOM MTPOPECCHOHATBHON IEATEIIEHOCTH;

* YMEHHE MMPOAHATU3UPOBATH TEXHOTECHHBIE MOCIEACTBHS ISl OKPY>KAIOLIEH Cpesbl,
OBITOBOW M IPOM3BOJICTBEHHOM /E€ATEILHOCTH YEJIOBEKA;

* TOTOBHOCTh CaMOCTOSTEIbHO OOBIBATH HOBBIE ISl CEOS €CTECTBEHHO-HAy4YHbBIC
3HAHMS C UCTIOJIB30BAHUEM JIJISl 3TOTO JOCTYITHBIX HCTOYHUKOB MH(POPMAITUH;

* YMEHUE YIPaBIATh CBOSH MO3HABATENbHOM 1eATeIbHOCTHIO, TPOBOAUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO HHTEIJICKTYAJIbHOTO Pa3BUTHS;

* YMEHUE BBICTPAaUBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOLIEHUSI B KOMAH/IE 10 PELIEHUIO
0o0IMX 3a7a4 B 00JIaCTU €CTECTBO3HAHMS;

MeTaIrpeaMETHBIX:

* OBJIQJICHHE YMEHHSIMU U HABBIKAMU PA3JIMYHBIX BUOB TTO3HABATEILHOMN e TEILHOCTH
JUISl ©3YYEHUS Pa3HbIX CTOPOH OKPY’KAIOIIET0 €CTECTBEHHOTO MUPA;

* IPUMEHEHUE OCHOBHBIX METOJIOB MTO3HAHUS (HAOII0IEHU S, HAYYHOT'O SKCIIEPUMEHTA)
JUTSl U3YYEHHUSI PA3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, C KOTOPHIMH BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO ecCHOHATBHOU cepe;

* YMEHHE OMpEeIeNaTh IeNU U 3a/ad JeATEIbHOCTH, BBHIOMpATh CpPEACTBA AN UX
JIOCTHKCHHS Ha TIPAKTUKE;

* YMEHHUE UCIOJIb30BaTh PA3JIMYHbIE ICTOUYHUKH VISl IOJYUYEHHUS €CTECTBEHHO-HAYYHOU
nH(OpMaIK 1 OIICHUBATH €€ JOCTOBEPHOCTH JIJIsl TOCTHKEHHS TIOCTABJICHHBIX IIeJIeH U 3a/1a4;

MPEAMETHBIX:

. c(hopMUPOBAHHOCTH MpECTaBICHUI 0 LIEJIOCTHOM COBPEMEHHOM
€CTECTBEHHOHAaY4YHOW KapTUHE MUpPa, IPUPOAEC KaK €AMHOM LEJIOCTHOM CUCTEME, B3aUMOCBSI3U
YyeJioBeKa, IPUpPOJIbl U 00IIeCTBa MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTabax BeenenHoii;

* BIIQJICHHE 3HAHMSIMH O HauOoJliee BaKHBIX OTKPBITUSAX U JOCTHKEHHUSX B 001acTh
€CTECTBO3HAHMS, TTOBIHUSIBIINX Ha DBOJIIOIHIO MPECTABICHUN O TIPUPOJIC, HA PA3BUTHE TEXHUKU
1 TEXHOJIOTHi;

* c(hOpMUPOBAHHOCTh yMEHHS TPUMEHSITh E€CTECTBCHHO-HAYYHBIC 3HAHUSA JJIS
OOBSICHEHUSI OKPYXKAIOLIUX SBJICHHUM, COXpaHEHUs 370pOBhs, oOecredeHuu Oe30MacHOCTU
KU3ZHEJEATEIIbHOCTH, OEPEKHOT0 OTHOILIEHUS K PUPOJIE, PALIMOHAIBHOTO MPUPOIOTIOIb30BaHMS,
a TaK)Ke BBITIOIHEHUS POJIM TPaMOTHOTO TTOTPEOUTES;
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* c(hOpMHUPOBAHHOCTh TPEACTABICHUI O HAyYHOM METOJE TMO3HAHHUS MPUPOABI U
CpeICTBaX M3y4YEHHs] MEraMupa, MaKpoMHupa U MHUKPOMHUPA; BIIaJIeHHE NMPUEMaMH €CTECTBEHHO-
HAYYHbIX HaOJIOJEHUH, OIBITOB, HCCIEIOBAaHMA M OLEHKHA JIOCTOBEPHOCTH IOJYYEHHBIX
pe3yJbTaToB;

* BJIAJICHHC MMOHSATHUIHHBIM allapaToM €CTECTBEHHBIX HAYK, MO3BOJISIOIIUM ITO3HABATH
MU, y4aCTBOBATh B JUCKYCCHUSX 10 €CTECTBEHHO-HAYUYHBIM BOIIPOCAM, UCIIOJIb30BATh PAa3IUYHbIC
UCTOYHUKNA HH(OpPMAIHMU IS TOJATOTOBKA COOCTBEHHBIX pPa0OT, KPUTHUYECKH OTHOCHTBCS K
coobmenusiMm CMU, conepkammyuM HaydHyr0 HHGOPMAITHIO;

* ¢(hOpMHPOBAHHOCTh YMEHUH MOHUMATh 3HAYMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS
JUTSL K&KJIOTO YeJIOBeKa HE3aBUCHUMO OT €ro MpoecCUOHAIBHOMN 1eATeIbHOCTH, Pa3indaTh (GaKThl
U OIEHKH, CPAaBHUBAThH OICHOUYHBIC BBIBOJBI, BUACTh UX CBS3b C KPUTEPUSMHU OIICHOK U CBS3b
KPUTEPHUEB C ONPEACICHHON CUCTEMOM IIEHHOCTEH.

1.4. Koin4ecTBO YacoB HA OCBOEHHE MPOTrPaMMBbI y4eOHOH TUCIUTLINHBI:
MaKCUMaJIbHOUM y4eOHOU Harpy3ku obydarouuxcs-270 4acoB, B TOM YHCIIE:
00s13aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku odydatonuxcs-180 gacos;
camocTtosaTesnbHol paboTsl - 90 yacor



2. CTpyKTYypa M cojep:kaHue padoyeil mporpaMMbl y4eOHOH TUCIHIIIMHBI

2.1. O0beM yueOHOI IMCUMIVIMHBI M BUABI Y4eOHO0# padoThI

Bun yuyeOHo# padoThI Koauuecmeo
uacog

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 270
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 180
B TOM YHCJIE:

NPAaKTUYECKHE PAOOTHI 46
TEOPETUYECKHUE 3aHATHS 134
caMoCTosTeNIbHasE paboTa o0y4aromierocs (BCero) 90

Ilpomesicymounas ammecmayus 6 ghopme opyaux ¢opm Konmpousi u oughghepenyuposanno2o
3auéma




2.2. TemaTH4ecKuii IJIaH U coep:kaHue y4eGHoii Jucuumnbl «EcrecrBosnanue» Buosorus

HaumenoBanue Coneprxanue y4eOHOTro MaTepuaa, JjabopaTopHbie padoThl M MPAKTHYECKHE 3aHATHS, O0bem yacoB YpoBeHnn
pa3/1eJioB U TeM CaMOCTOsITeIbHAs PadoTa CTY/JIEeHTOB. OCBOEHHS
1 2 3 4
Pasjen 1. Yuenue o kiierke
10

Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 1
Xumuueckas buonorust — Hayka o xuBoi npupoe. [Ipu3Haku )KUBBIX OpraHU3MOB. Y POBHU OpraHU3AINH
OpraHu3anms *u3HH. OpraHu4YecKrue U HEOPraHUYECKHE BEIIECTBA, BXOSAIINE B COCTAB KIICTKHU.
KJIETKH
Tema 1.2. Conep:kanue yuyeOHOr0 MaTepuaa 1 1
Crtpoenue u Opranounsl kinetkd. CTpoeHue, PyHKITUH.
(GYHKUIMU KJIETKH Hexnerounsie popmbl sxu3Hu. Bupychl
Tema 1.3. Conep:kanue y4yeOHOro MaTepuaa 1 1
OO0OMeH BellleCTB H [Tnactuyeckuii oOMeH. DHepreTuueckuii oOMeH. ABTOTpO(HBIC U TeTEPOTPO(PHBIC OPraHU3MBI
npeBpalieHue dotocuHTe3. XEMOCHHTE3.
JHEPTHH B KJIETKe
Tema 1.4. Conep:kanue yuyeOHOr0 MaTepuaa 1 1
JlesieHUEe KJIETKH JKu3HeHHBIN UK KISTKA. MuToTHdeckuit 1uki. Muto3. Knerounas Teopust ctpoeHuUs

OpraHU3MOB
Tema 1.5. Conep:kaHue y4eOHOTro MaTepHuaJa 1 1
PasmHokeHnue u becnonoe u nmonoBoe pazmHoxkeHue. Meiio3. O6pa3oBaHue OJIOBBIX KJIETOK U OTJIOJJOTBOPEHHUE.
HHIMBUAYAJIbHOE NuauBuayatbHOE pa3BUTHE OPraHU3MOB. DTallbL.
pasBuTHe IIpakTHYECKOe 3aHATHE 2 2
OpraHu3MoOB IMpakTuueckas padora Nel. V3yuenue cTpoeHHs paCTUTEILHON M )KUBOTHOW KJICTOK.

CamocrosiTesibHasi padoTa CTY/AEHTOB 2 3

CamocrositesbHas padora Nel mo Pazneny 1. Pabora co cioBapsiMu 1 cripaBOYHUKAMH. 3aaHue

1o paboTe ¢ TepMUHAMH. 3aMOJTHCHUE TAOTHUIThI.

Paznen 2. OCHOBBI FeHETHKH U CeJIEKIIUH 14

Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia
3aKOHOMEpPHOCTH 3akonsl Menpaens 2 1
HACJIeICTBEHHOCTH | XpomocoMHasi Teopusi T. Moprana u CleNJIEHHOE HACJIeI0OBAHUE.

I'eneruka nona. Cueri€HHOE ¢ MOJIOM HacliefioBaHue. B3anmoieiicTBrie reHoB
Tema 2.2. Coaeprxkanue yueOHOro MaTepuaJa
3aK0OHOMEPHOCTH HacnencTeenHnasi, uiim TeHOTUNHYECKAst, U3MEHYNUBOCTh. MouduKkanoHHas, Uiu 1
H3MEHYUBOCTH HEHACJIeJICTBEHHAs, U3MEHUMBOCTh. | eHeTHKa uenoBeka. [ eHeTnka u MeauIHa

MaTCpI/IaJ'IBHBIe OCHOBBI HACJICACTBCHHOCTHU N USMCHYUBOCTHU
I'eneTrKa U BOJIFOIIMOHHAS TCOPHU. I'eneTnka HOHyJ'IﬂI_[I/Iﬁ




Tema 2.3.
OCHOBEI CeJIeKIINHU

Coaep:kaHue yueOHOro MaTepuaja

OpoMalHBaHe- HaYaabHbBIA DTl CEIIEKIIUU

LerTpsl MHOr000Opa3us U MPOUCXOXKACHUS KYJIbTYPHBIX PACTCHUM

MeToapl COBpeMEHHO CelIeKIINU

Cenekuus pacteHuid. JlocTrmkeHus cenekuu pacTeHuii. CelaeKius ;KUBOTHBIX.
Cenekuuss MUKPOOPTaHU3MOB U OMOTEXHOJIOTHSI

IIpakTHyeckue 3aHATHS 6
IIpakTuyeckasi padora Ne 2.CocraBiieHUE MPOCTEUIIINX CXEM MOHOTHOPUIHOTO U AUTUOPUIHOTO 2
CKpEIIMBaHUS.
IIpakTuyeckas padora Ne 3. PenieHre reHeTUYECKUX 3a]1a4. 2
IIpakTuyeckasi padora Ne 4. Ananu3 peHOTUITHMUECKON N3MEHYMBOCTH. 2
CamocrosiTesibHasi paboTa CTYJAE€HTOB 2
CamocrosiTesibHas pa6ora Ne2 no Pa3neny 2. Pabora ¢ repmuramu. PabGora co cioBapsmu.
3anonHeHue Tabaui.
Pa3nes 3.9Bo/1101IMOHHOE yYeHUE 4
Tema 3.1. Conep:kaHue y4eOHOTro MaTepHuaJa 1
IBOJTIOLMOHHOE OBomonuonHoe yaenue Y. Jappuna Konnenmus Buga
yuyenue Y. JlappuHa | MexaHH3MbI SBOJIIOIMH. YYEHHUE O €CTECTBEHHOM 0TOOpE
Tema 3.2.
MuKp0o3BOJTIOLHS
Tema 3.3. Conep:kanue yueGHOro MaTepuaja 1
EcrecTBeHHbIH BO3HUKHOBEHHE MPUCIIOCOOIEHHIH
0TOOp B NPUPOAHBIX | BynooGpas3oBaHue J{0Ka3aTenbCTBA IBOTIONHH
MOIyJISIUSAX OcCHOBHBIC HAITpaBIICHHS YBOJIOIMOHHOTO MpoIecca
Tema 3.4. PasBuTHE OPraHUYECKOTO MHUpPa
Maxposgo.monns TpaKkTHYecKHe 3aHsATHS 1
IMpakTuyeckasi padora Ne 5. Mzyuenue Mmop(oaoruueckoro Kputepus BUaa.
IIpakTnyeckas padora Ne 6. BoisiBneHue npucrnoco6IeHHOCTH OPTraHU3MOB K Cpefie OOMTaHHUS. 1
Pasnean 4. [Ipoucxosxkaenne 1 HaYaJIbHbIE ITANbI PA3BUTHSA KM3HU HA 3emJie
1
Tema 4.1 Coaep:kaHue yueOHOro MaTepuaja 1
MHoroo0pa3sue Msoroo0pasue KHBOro MUpa
JKHBOT0 MHUpA. BosHuKkHOBEHHE KU3HU Ha 3emiie
Bo3HukHOBeHHE

JKM3HU HA 3emiie




Paznen 5. IIpoucxo:xaeHue 4yejgoBeKka

W

Tema5.1 Coaep:kaHue yueOHOro MaTepuaja 1
Joka3aTejibcTBa JlokazatenbCcTBa pOACTBA )KMBOTHBIX M YEJIOBEKA
POACTBA )KUBOTHBLIX | OCHOBHBIE ATAIbI BOJIIOINH YEIOBEKA
U YesloBeKa Pacel uenoBeka
OcHOBHBIE ITaNbl IIpakTHYecKoOe 3aHATHE 2 2
IBOJIIOLHH IIpakTnyeckas padora Ne 7. AHanu3 U olleHKa pa3IMYHbIX TUIIOTE3 TPOUCXOXKICHUS KU3HU U
YeJ10BeKa YyeJiOBEKa
Pacbl yesioBeka CamocTosiTesibHasi padoTa CTY/IEHTOB

CamocrosiTeabHas padora Ne 3 mo pasaeny 4,5. [loaroroBka cooOrieHus o pasjueny 4;5 (Ha 6 3

BBIOOD)

1.CoBpemMeHHbBIE MPECTABICHUS O 3aPOKICHUN KUZHH.

2.Pa3znmuyHbIie TUIIOTE3bI MPOUCXOXKAeHUs JKr3HN Ha 3emiie

3.IIpuHIMIBI ¥ 3AKOHOMEPHOCTHU PA3BUTHS JKU3HU Ha 3eMJI€.

4.PaHHUe dTanbl pa3BUTHUS KU3HHA HA 3eMIIe.

5.Pa3nuyHbple THIOTE3bI IPOMCXOXKICHHMS YEJIOBEKA Ha 3emiie

Pa3znesa 6. OcHOBBI DK0JIOTHH 4 2

Tema 6.1. Conep:kanue y4yeOHOIro MaTepuaia 1 1
JKoyorusi-HayKa 0 | AGnotnueckue (pakTopsl
B3aHMOOTHOIICHUAX | buoTnueckue hakTopsl
OpPraHu3MoOB, BH/I0B
U CO001IECTB C
OKpY:Karo1en
cpenoii
Tema 6.2. Conep:kanue yuyeOHOTro MaTepuaa 1 1
IKoJI0rHIecKHe H3menenus B Ouoreonenosax. ['omeocras skocucteM. B3aumopgercTtsus B sxocucteme. CuMOHN03 1
CHCTEeMBbI ero (opMel.

IIpakTHYecKkoe 3aHATHE 2 2

IIpakTnueckas padora Ne 8. Pemienue 3kog0ru4eckux 3aaad.

Paznen 7. buocdepa u yesnoBexk
Tema 7.1 Copep:kaHue y4eOHOro MaTepuaJa 1 1
Yuenue B.H. VYuenne B.U. Bepuanckoro o 6mochepe
Bepnaackoro o Hoocdepa
onocdepe. B3aumocBsi3p mpupoibl 1 0011ecTBa. AHTPOIIOT€HHbIE BO3/IEHCTBUS HA MPUPOIHBIE OMOT€O0EHO3BI
Hoocdepa
Pa3nen 8. Buonuka 9

Tema 8.1 Copaep:kaHue y4eOHOIro MaTepHaJia 1
buonuka bronnKka Kak 0JIHO W3 HaMpaBJIeHUN OMOJOTHN U KHOCPHETHKH. 1




CamocTrosiTesibHasi padoTa CTY/IeHTOB 8

CamocrosiTesibHas padora no pasgeny 8 Ned

DnekTpoHHas npe3eHTanus: «Vcmnomap3oBanue 0ocodeHHOCTEeH MOPGHODU3HOTOTHYECKON
OpraHU3aIH )KUBBIX OPTaHU3MOB JIJISl CO3J]aHUSI COBEPIICHHBIX TEXHUYECKHX CUCTEM U
YCTPOMCTBY

IIpakTHYeckoe 3aHATHE 2

IIpakTuyeckas padora Ne 9. KoHTposibHOE TECTUPOBAHUE

Bcero: 54

Jlj1g XapakTepUCTUKU YPOBHSI OCBOCHUSI yU€OHOT0 MaTepHalia UCIOIb3YIOTCS ClIEAYyole 0003HAUECHUS:
1. — o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
2. — penpoOAYKTUBHBIN (BBIIOIHEHUE IEATEIHLHOCTH MO 00pa3ily, MHCTPYKIIUU WX MOl PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BHIIIOJHEHNE ACATEIBHOCTH, pEIIeHUE TPOOJIEMHBIX 33/1a4)
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2.3. TeMmaTnyecKkuii IJIAH U coAep:kaHue yueOHo# qucunninnbl «EcTecTtBosHanue» (Xummus)

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, 1ad0paTopHble U MPAKTHYECKUE PpadoThl, O0bem yacoB | YpoBeHb OCBOEHHS
pa3iesioB U TeM CaMoCTOsITeIbHAsA padoTa 00yyammxcsi, Kypcopasi padora (IIpoeKT)
1 2 3 4
Paznen 1 141/47
Oo6mme mousiTust, | 94 74/20
3aKOHbI H TEOPUH
XUMHH
Tema 1.1. Coaep:xanue yueOHOro MaTepHaJia: 10 1
OcHoBHbIE OCHOBHBIE TIOHSTHS U 3aKOHBI XUMHUH 2
NOHATHH | OcCHOBHBIE  3aKOHBI XUMUU 2
3AKOHDBI XUMUM IIpakTH4eckoe 3aHATHE 2
IIpakTuyeckas padora Ne 1 Pemenue 3anay no teme 1.1 2
CamocrosiTe1bHAast padoTa CTY/1eHTOB 4 3
CamocrositenbHas padora Nel Pemenue 3anau u ynpaxHenuii o reme 1.1.
Tema 1.2. Conep:xanue yueOHOTro MaTepHaJia: 4
Iepuoanyeckuni Ilepnonnueckuit 3akoH, Ilepuomuyeckas cucreMa XuUMUYECKHX dieMeHToB [I.M. 2 1
3aKOH, MengeneeBa. Ctpoenue aroma u [lepuonndeckuii 3akon .M. Meneneena
Iepuoanyeckasn CamocrosiTeibHas padoTa CTyAeHTOB 2 3
cucrema CamocrosiTenbHast padora Ne2 Penienue 3a1a4 v yrpakHeHui 110 teme 1.2,
XMMHYECKUX
3jemenToB /..
MemngeieeBa.
Crtpoenne atoma
Tema 1.3. Copepxxanue y4eOHOIro MaTepuaJa: 14 1
Crpoenue Xumuueckas CBS3b 2
BelIeCTBA JucnepcHble cucreMsl. VICTUHHBIE pacTBOPBHI. 2
Teopust 2IEKTPOIUTHYECKON AUCCOLMALINN 2
IIpakTHyeckoe 3aHATHE 2
IIpakTHyeckas padora Ne 2 Pemenue 3a1a4 U ynpaxHeHu# no teme 1.3 2
CamocrosiTeibHas padoTa CTYyACHTOB 6
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CamocrosiTeibHas padora Ne3 Perenne 3a1a4 v ynpaxHenuii mo reme 1.3

Paznen 2
Opranunyeckasi
XUMHS
Tema2.1. Copepxxanue yueOHOIro MaTepuaJa: 12
OcHoBHbIE OcCHOBHBIE TIOHATHS OPraHUYECKONH XUMUH. TEopHst CTpOCHHS OPraHNYECKUX BEIIECTB. 2
TOHSITHS . [Iprpona XUMUYECKUX CBsI3el B MOJIEKYJIaX OpT. COEANHEHUH 2
OpraHmteckon CamocrosiTe1bHas padoTa CTyAeHTOB 8
XUMHH CamocrositesbHas padora Ned [ToaroroBka pedepara «Pycckue yd€Hbie -OpraHuKm»
uTeopus (Ha BBIOOD)
CTPOEHMS
OpraHuvyecKux
BellecTB
Tema 2.2. Coaep:xanue yueOHOro MaTepHaJia: 22
Yraesoxopoabl IIpenenbHble yrieBoopoibl (AJIKaHbl) 2
IIpakTHYeckoe 3aHATHE 2
IpakTuyeckasi padora Ne 3 (Askansl). Mi3oMepus aakaHoB.
Conep:xxanue yueOHOro MaTepuaJia: 2
HenpenenbHble yrieBogopo/ibl: AnKeHbl. XMMHUYECKHE CBOMCTBA aJIKEHOB.
AJKaTueHbI 2
HenpenenbHble yriaeBogopoabl: AnkuHbl. M3oMepust ankuHOB. 2
ApomaTudecKkue yriieBoA0po/bl (apeHbl). 2
IIpakTHYeckoe 3aHATHE 2
IIpakTnyeckas padora Ne 4 Pemenue 3a1a4 1 ynpaxHeHUH
CamocrosiTeibHAst padoTa CTY/J1eHTOB 8
CamocrositesnbHas padora NeS [Tonaroroska pedepara: «Poccus B MUpOBO# cucteme
JOOBIUM ¥ TPAHCTIOPTHUPOBKHU Ta3a
Tema 2.3 Coaep:xxanue yueOHOIro MaTepuaJia: 14
Kucaopoacoaep:xa Cnuptel. OTHOATOMHBIE. 2
mue Cnuptbl. MHOTOATOMHBIE. 2
OpraHuYeCKHe AJbJIeTUIBL. 2
COCAMHEHM KapOOoHOBbIE KHCIIOTHI. 2
Crnosxnble 3¢upsl. XKupsl. Mbuia. 2
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VYTriaeBoanl. 2
IIpakTH4Yeckoe 3aHATHE 2
IIpakTnyeckas padora Ne 5 M3yueHrne XUMHUYECKUX CBOICTB CIIUPTOB.

Tema 2.4. Coaep:xaHue yueOHOIro MaTepHaJia: 11

A30Tcogep:kamue | AMUHBL. 2

opraHmyeckKue AMMHOKHUCIIOTBL. 2

COCIMHCHUA benku.depMeHTHI. 2
Bbronornueckn akTHBHBIE BEIIECTBA «BUTAMHHBI M TOPMOHBI» 2
CamocTosiTe1bHasi paboTa CTY1eHTOB 3
CamocrosiTesibHasi padoTa Ne6 Permenue 3anau

Paznea 3

Oo0mas n

HeopraHuveckKas

XHUMHA

Tema 3.1-3.3 Coaep:xanue yueOHOro MaTepHaJia: 12

Xumuyeckue Knaccugukaims XuMHIECKUX peakini. 2

peaKkuuu CKOpOCTh XMMUYECKHX peakluil. XuMHUECKOe pPaBHOBECHE 2
OKHUCIINUTEIbHO-BOCCTAHOBUTEIJIbHBIE PEAKLINU. 2
DIIEeKTPOIHN3 2
IIpaKkTHYECKOe 3aHATHE 2
IpakTnyeckas padora Ne 6 Pemenue 3anau
CamocrosiTeibHAs padoTa CTY/IeHTOB 2
CamocrosiTeibHasi pabora Ne7 Perienue 3a1a4 U ynpaxHeHUH

Tema 3.4-3.7

Heoprannveckue

coeIMHEeHHUsI

Tema 3.4-3.7 Copneprxanue y4eOHOIro MaTepuaJa: 14

Heoprannyeckne | Knaccudukaiysi HEOpraHn4ecKux BeIecTB. MeTasuibl. 2

COCIMHCHUA Hewmeramibt 2
CamocrosiTe1bHAas paloTa CTYyJAeHTOB 4
CamocrosiTeibHasi padora Ne8 Perenue 3a1a4 u ynpaxHeHUN
Conep:xaHue yueOHOTo MaTepuasa
OKcupl. 2
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Kucinotsr 2
IIpakTH4eckoe 3aHATHE 2
IIpakTnyeckas padora Ne 7 Pemienue 3a1a4 ¥ ynpakHEeHUN
Copneprxanue y4eOHOIro MaTepuaJa: 10
OcHoBaHUs. 2
Conu 2
IlpakTHyeckne 3aHATHA 2
IIpakTuyeckasi pa6ora Ne 8 Pemenue 3a1a4u v ynpaxHeHUH
IpakTuyeckas padora Ne 9 O630p xumun s5temeHToB S; p; d ;f 2
CamocrosiTe1bHAas padoTa CTy1eHTOB 2
CamocrositeibHas padora Ne9 Penienue 3a1a4 v ynpaxHeHUH
Pasznen 4 Copepxxanue y4eOHOIro MaTepuasa 18
XuMUS B KU3HH XUMHUYECKasi MPOMBIIUICHHOCTh M XUMHUECKas TEXHOJIOTUs 2
o01ecTBa [ToHsiTHe 0 XUMUYECKOM 3arpsi3HEHUU. 2
3ammTa OKpy Karomiel cpeapl 1 OXpaHa Tpyaa 2
[ToHsATHE O HAHOTEXHOJIOTUH. 2
[TpyMeHeHre HaHOTEXHOJIOT Ul B pa3IM4HbIX chepax Hallel KU3HU
CamocrosiTeibHas padoTa CTYIeHTOB 8
CamocrositeanHas padora Ne 10 [Toaroroska pedepara: « XuMHIeCKoOe 3arps3HEHHE
OKpY’KaIOIIeH Cpeab»
IIpakTHyeckoe 3aHATHE 2
IIpakTnyeckas padora Ne 10 KontpoabHasi padora no pazaeny Xumus
Hroro: 141
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2.4. TemaTnveckHii IJIaH ¥ cojepkanue y4eOHoii nucuunannbl «EcrecrBosnanne» (OPusnka)

TemMaTnuyeckuii JIaH TUCHUILVIMHBL: pu3nKa

HanmenoBanme Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHble U NPpaKTUHYeCKHe PadoThl, KoanuectBo YpoBenn
pa3aesioB U TeM caMocCTosiTeIbHAs padoTa 00yualommXxcs, KypcoBbie padoThl (IIPOEKT) (eciu 4acoB 0CBOEHMS
npeoyCMompeHvl)
1 2 3 4

Pa3nen 1. Mexanuka

Tema 1.1 Kunematuka | Conep:kaHue y4eOHOro MaTepuaJa:
Mexannueckoe nBukeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBHXKEHUSI. 2 1

Tema 1.2. 3akonsl | Coaep:kanue y4eO0HOro MaTepuaa;

MexaHuku HbroTona B3aumopeiictBue Ten. 3akonsl HeioToHa. 2 1
3aKoH BCEMUPHOro TAroreHus. HeBecoMocTsb. 2
IIpakTHYecKHe 3aHATHS: 2 2
Pemenue 3agau
CamocrosiTesibHas padoTa: 4 3
Pemrenue 3agaud mo treme 1.2

Tema 1.3. 3akoHbI Coaep:xaHnue yueOHOro MaTepuasa:

COXpaHCHUS B 3aK0OH COXpaHEHHUs UMITYJIbCa U PEaKTUBHOE JIBUKECHUE. 2 1

MEXaHUKE. 3aKOH COXpaHEHHs MeXaHU4eCcKoi sHeprun. Pabora U MOITHOCTS.
CamocrosiTesibHas padora: 4 3
Pemenue 3anau no teme 1.3

Pa3nen 2. OcHoOBBI

MOJIEKYISIPHOH

¢uzuxku n

TEePMOIMHAMMKH.
Coaep:kaHue y4e0HOro MaTepuaJa: 2 1
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Tema 2.1. OcHOBBI
MOJIEKYJISIPHO-
KHHETHYeCKOH Teopuu.

Hctopust aromucruueckux yueHuid. HaOnroneHuss M OMNBITHI, MOATBEPIKIAIOLIUE
aTOMHO-MOJIEKYJISIPHOE CTpOEHHE BelecTBa. Macca u pa3mepsl MoJieKkya. TemioBoe
JBUKEHHUE.

Temneparypa kak Mepa cpeAaHedl KHHETHUeCKOW »sHepruu dactuil. OObICHEHHE
arperaTHbIX COCTOSHUI BeliecTBa U (pa3oBBIX MEPEXOJ0B MEXKAY HUMH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHBIX IPEJICTaBICHUM.

Tema 2.2. OCHOBBI
TePMOJIMHAMMKH.

Coaep:xaHue y4eOHOIro MaTepuaJia:

Buytpennss sneprus. [lepBbiii 3aK0H TEpMOJIUHAMUKH.
Bropoii 3akon Tepmoannamuku. KII/I reroBeix gurareneid. TennoBele MalIMHBL, X
IIPUMEHEHUE.

HpaRanecmle 3aHATHUSA:

Pemenue 3agau

CamocrosiTesibHas padoTa:

Pewmenue 3amay o teme 2.2

Pa3zngen 3. OcHOBBI
IEKTPOJAMHAMUKH.

Tema3.l.
DJIeKTpHYeCcKoe MoJie.

Copep:xanue y4eOHOIro MaTepuaJia;

B3aumopeiicTBue 3apsKeHHBIX Tel. DJIEKTPUUYECKUH 3apsii.
3axoH KyrnoHa. DnekTpuyeckoe mouie.

[IpoBOAHMKY M U30JSATOPHI B AIEKTPUUECKOM IIOJIE.

CamocrosiTesibHas padora:

Permrenne 3agau mo treme 3.1

Tema 3.2.
3aKOoHbI MOCTOSAHHOIO
TOKA.

Conep:xanue y4eOHOro MaTepuasa:

IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.
Cuna Toka, HanpsKEHUE, IEKTPUUECKOE COIIPOTUBIICHHUE.
3akon OMa 1t yqacTKa LETH.

TeroBoe AeNCTBUE MIEKTPUUECKOTO ToKa U 3aK0H Jlkoyns -Jlenna.

CamocrosiTesibHasi padora:

Pertennie 3agau mo reme 3.2

Tema 3.3. MarautrHoe
moJie.

Conep:kanue y4eOHOIro MaTepuaJa:

MarauTHoe I10JI€ TOKa U ASHCTBUE MarHUTHOTO II0JI Ha IMPOBOAHUK C TOKOM.
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Tema3.4.
DJIeKTPOMArHUTHAS
HHAYKIMS.

Conep:xanue yueOHOIro MaTepuasa:

SIBneHHE 3IEKTPOMArHUTHOM MHAYKLUUHU. OJEKTPOI€HEpaTop M MEPEMEHHBIM TOK.
ITonyyenue u nepenaya 3aexkrpodHepruu. [Ipobiemsl s3HeprocOepeReHusl.

HpaRTn'{ecmle 3aHATHUSA

Pemenue 3agau

Tema 3.5. KoJsieoanus u
BOJIHBI.

Conep:kanue y4yeOHOIro MaTepuaJia:

SJICKTpOMaFHI/ITHOG II0JIC u OJICKTPOMArHMTHBIC BOJIHBI. CKOpOCTB
QJICKTPOMAriMTHBIX BOJIH.

CBerT Kak 3JIeKTpOMarHuTHast BojHa. Jlucnepcus cBera.

WnTepdepenius u nudpauus cBeta. 3aKOHbl OTPAXKEHUS U IPEJTOMIICHUS CBETA.
OnTuueckue mpruOOpHI.

IIpakTH4yeckue 3aHATHS:

Pemenue 3agau

CamocrosiTesibHasA padoTa:

Pemrenne 3amau mo reme 3.5

Paznen 4. Crpoenne
aToMa ¥ KBaHTOBas
($usuxa.

Tema 4.1. KBaHTOBBIE
CBOJCTBA CBeTa.

Coneprxanue y4e0HOro MaTepuaJa:

BoHOBBIE ¥ KOPIYCKYJISIDHBIE CBOMCTBA CBETA.

®oroaddext. McnonapzoBanue GporodPpdexra B TEXHUKE.

CamocrosiTesibHas padoTa:

Pemenne 3amay mo teme 4.1

Tema 4.2. ®Dusuka
aToMa ¥ aTOMHOIO
sapa.

Conep:kanue y4eOHOro MaTepuaJa:

Crpoenue atoma: miuaHeTapHas MoAeNb U Mozenb bopa. [lorionienue n nuemyckanue
CBETa AaTOMOM.
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CrtpoeHue aTOMHOTO si/ipa. DHEPTHsl CBS3H. 2

IIpakTHYeckHne 3aHATHSA: 2
Pemrenue 3amau
JuddepeHumrpoBaHHbIi 3a4ET MO €CTECTBO3ZHAHUIO 2

J1s XapaKTepUCTUKH YPOBHSI OCBOCHHSI YUeOHOTO MaTepralia UCIIOIb3YIOTCS CISIYIOIINe 0003HAYCHUS:
1. -o3HaKOMUTEILHBIN (y3HABAaHUE paHEE U3yUYEHHBIX 0OBEKTOB, CBOICTB);
2. — penpPOAYKTUBHBIN (BBITIOJHEHUE IEATEIHHOCTH 10 00pa3ily, MHCTPYKIIUU WIH MO PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJHEHNE ICATEIbHOCTH, pEIIeHUE MPOOIEMHBIX 3a71a4)
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3. YcaoBusi peaau3anuu y4eOHoi JUCHTUNIMHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecreYeHn 0

YueOHbIN KaOMHET XUMUU, OMOJIOTHH, (PU3UKH

Oo6opynoBanne yueOHOro KabuHeTa:

- paboyee MecTO MpernoJaBaTes;

- pabouue MecTa 1o KOJIMYECTBY 00YJarOIUXCs;

- KOMILJIEKT y4eOHO-HarIsAHbIX OCOOUH:

- KOJUIEKIIUH — pa3JaTOuHbIA MaTepra

- MOJIeNIU IEMOHCTpPallMOHHbIE

- MOJICJIN Pa3IaTOYHbIE

- npubopbl, HAOOPHI MOCY.bI, JIAOOPATOPHBIX MPHUHAIICKHOCTEH I XUMHUYECKOTO
HKCIIEPUMEHTA

a) o01Iero Ha3HAYEHUS

0) JeMOHCTpallMOHHBIC

B) CHEMATU3UPOBAHHbBIE MPUOOPHI U aNlapaThl

I') KOMILUIEKT JiIs 1a00paTOPHBIX U MPAKTHYECKUX PadOT MO XUMUH, (PHU3HKe

1) KOMIUIEKT MPHUHAAJICKHOCTEH, MOCYIbl I XO3SIMCTBEHHON, KOHCTPYKTHUBHOH U
npenapaTuBHON paboThHI

- XUMUYECKHE BEIIECTBA U alTeyKa AJisl OKa3aHUs NEPBON MOMOIIIH

TexHnyeckue cpeacTBa 00y4eHUsl:
- HepCOHaﬂbHBII\/JI KOMHI)IOTep C BBIXOIOM B I/IHTepHCT, JINIICH3WUOHHBIM HpOFpaMMHBIM
obecrieyeHreM 00IIero 1 nMpo(ecCHOHAILHOTO Ha3HAYCHUS, MYJIbTHMEIHMIHOE 000pyI0BaHHE

3.2. UndopmanuonHoe odecrieyenne o0ydeHust
Ilepeyenb y4eOHBIX U3IAHMIA,

HNuTepHeT-pecypcoB, A0MOJIHUTEIbHOM JUTEPATYPHI
OcHOBHbIE HCTOYHUKH:

Juas1 obyuarommxcst

1. I'abpuensn O.C. Xumus i npodeccuid U CHEIHUAIBHOCTEW  COLMAIBHO-
HKOHOMHUYECKOTO U TyMaHuTapHoro npoduieil. M.: U3natensckuil tom «Axkanemus» 2014r.

2. Kamenckwnii A.A., KpukcynoB E.A., [laceunuk B.B. buonorus. Beenenne B o0muryro
ouonoruro u skojoruio. 10-11xi. — M., 2014.

3. Koucrantnaos B.M. O6mas ononorust. M.: U3marensckuii gom «Axamemus» 2014r.

4. IMapurytuna JI.A «EcrectBo3Hanue» buonorus.2018r.

5. Camoitnenko IIL.U. ®usmka s mnpodeccuid U CHEIUATBHOCTEH COLUAIBHO-
HKOHOMHUECKOTO U TyMaHuTapHoro npoduieit. M.: M3narensckuit 1oM «Akagemus» 2014r.

s mpenoaasareJieit

1. Tabpuensan O.C. Hacronbnas kaura yuurens xumuu: 10 kinacce / O.C.I'abpuensn, U.T.
OctpoymoB — M., 2014r.

2. Tadbpuenssa O.C. HacronpHas kHura yuutens xummu: 11 xmacc: B 2 4. / O.C.
I'a6puensu, I'.I'. JIeicoBa, A.I'. BBenenckas. — M., 2014.

3. Taopuensa O.C. Xumus aiis mpenogaBareis: yaeoHo-mMeroandeckoe mocooue / O.C.
["abpuensn, I'.I". JIsicoBa — M., 2014.

4. KysnenoBa H.E. OOydenue XxuMHM Ha OCHOBE MEXIIPEIMETHON WHTEerpanuu /
H.E.Ky3nenosa, M.A. [llaranos. — M., 2014.
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4, KoHTPOJb M OlIEHKA Pe3y/IbTATOB 0CBOCHHS Y4eGHOM I CIHIIHHbI

KoHTpoJIb ¥ OLlEHKA pPe3ybTaTOB OCBOCHUS YYCOHOH MMCIUIUIMHBI OCYIICCTBIISICTCS
npernoiaBaTesieM B TpOIecce MPOBEACHUS NPAKTUYSCKUX 3aHSATHH, TECTHPOBAHUS, a TaKXKe
BBITIOJTHEHUSI KOHTPOJBHBIX padoT, nuddepeHIInpOBaHHOTO 3a4éTa

Pe3yabTaThl 00y4eHus
(ocBOeHHBIE YMeHMS, YCBOCHHbIE
3HAHUS)

DopMbI U METObI KOHTPOJISI M
OLIEHKH Pe3yJIbTATOB 00y4eHus!

1

2

Ymerh: (XuUMus)

- 1aBaTh OIPEICIICHUE U OLIEPUPOBATh
CIIEYIOIIMMH XUMAYECKUMH TOHATHIMMU:
«BEILECTBOY, «XUMHUYECKHUH IJIEMEHT», «aTOM»,
«MOJIEKYJIa», «\OTHOCUTEIIbHBIC ATOMHAS U
MOJIEKYJIApPHAs MACChD», KMOH», aJLIOTPOIUAY,
«H30TOIBI», «XXUMHUYECKas CBS3bY,
«QIIEKTPOOTPULIATEIILHOCTDY, «BAJICHTHOCTbY,
«CTEIIEHb OKUCIICHUS», «MOJIb), «MOJISIPHAS
Macca», «MOJIIpHBIN 00beM ra3000pa3HbIX
BEILIECTBY, «BEIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOIO CTPOCHUSA», «PACTBOPBI»,
«QIIEKTPOJIUT U HEIJIEKTPOIINT,
«QIIEKTPOJIMTUYECKAs AUCCOLIUALIUAY,
«OKHMCIIUTENIb ¥ BOCCTAHOBUTEIbY, KOKUCIICHUE U
BOCCTaHOBJICHUEY, «CKOPOCTh XUMHUYECKOU
peaKkuumn», «<XUMHYECKOE PAaBHOBECHEY,
«yTJIEPOJHBIN CKeNeT», «(pYHKUHOHAIbHAS
IpyIIay, «KA30Mepus

- YCTaHAaBIIMBATh IPUYNHHO-CIICICTBCHHBIC CBSA3U
MEXIY COACPKAHUEM 3aKOHOB COXPaHEHHUS
MAacChl BEHIECTB U ITIOCTOSHCTBA COCTABA BEIECTB
U HalMCaHUEeM XUMHUYECKUX GopMyI U
YPAaBHEHUM.

- YCTaHAaBJIMBATb MPUYNHHO-CJICACTBCHHYIO CBA3b
MCKAY CTPOCHUEM aTOMa U 3aKOHOMCEPHOCTAMU
N3MCHCHMS CBOMCTB JJIEMEHTOB U 06pa3OBaHHI>IX
HMU BCIICCTB B ICPUOJAX U I'PYIIIaAX

- OOBSCHATH 3aBUCUMOCTH CBOMCTB BCIICCTB OT
HX COCTaBa U CTPOCHUSA KPUCTATNINICCKUX
PCHICTOK.

- HCTOJIB30BATh B y4eOHOU U MpodeccCHoHAIbHOM
NEeSITeIbHOCTH XUMUYECKHX TEPMUHOB U
CHUMBOJIMKH

- Ha3bIBaTh U3YYEHHBIE BEIIECTB MO TPUBHAILHOMN
WA MEXYHAPOJIHOM HOMEHKJIATYpe U OTPakaTh

NPAaKTUYECKHUE 3aHATHS
TECTUPOBAHUE

KOHTPOJIbHBIE Pa0OTHI
nuddepeHIMpOBaHHBIN 3a4€ET.

IIPAKTUYECKHE 3aHSITHS
TECTUPOBAHUE

KOHTPOJIbHBIE pabOThHI
nudepeHIIMPOBaHHBIN 3a4ET.

MPaKTUYECKHUE 3aHATUS
TECTUPOBAHUE

KOHTPOJIbHBIE Pa0OTHI
nudepeHIpOBaHHbBIN 3a4ET.
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COCTaB 3TUX COCANHEHUH C TIOMOIIIBIO
XUMHAYECKHX (POPMYIT

- OTpakaTb XUMHYECKHUE MPOLECCHI C TOMOIIbIO
YpPaBHEHUU XUMHYECKUX PEAKIUMN.

- 00BSACHATDH CYIIHOCTh XUMHUYECKHX IPOIECCOB. -
-Knaccu(pUIMpPOBaTh XUMUYECKUE PEAKIIUU TIO
Pa3IMYHBIM IPU3HAKAM.

- BBITIOJIHATh XMMHYCCKUN SKCIIEPUMEHT B
MTOJIHOM COOTBETCTBHH C TIPABHIIAMHU TEXHUKH
0€30I1aCHOCTH.

- Ha0moAaTh, (PUKCUPOBATH U OMKCHIBATH
pe3yabTaT MPOBEIEHHOIO SKCIIEPUMEHTA.

- IPOBOJUTH CAMOCTOSATEIbHBIA TOUCK
XUMHUYECKON MHPOPMAIIH C UCII0JIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAy4YHO-TIOMYISIPHBIX
U3JIaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHera); HCMONB30BaHHE KOMITBIOTEPHBIX
TEXHOJIOTHH 1711 00pabOTKU U TIepeaaun
XUMHYECKON MH(POPMAIIH U €€ TPECTaBICHUS B
pa3nu4HbBIX (hopmax

- OOBSICHATH XUMHUYECKUE SABICHMUS,
MIPOUCXOJSIINX B IPUPOJE, OBITY
Y Ha TIPOU3BOJICTBE.

- KPUTUYECKH OLIEHUBAThH JOCTOBEPHOCTD
XUMHUYECKON MH(OpMaIK, TOCTyNaroIen 3
Pa3HbIX UCTOYHUKOB.

MPAKTUYECKHUE 3aHITUS
TECTUPOBAHUE
KOHTPOJIbHBIE PaOOTHI

g epeHIIMPOBAHHBIN 3aUET.

MPAKTUYCCKUC 3aHATUA

nuddepeHIMpOBaHHbBIN 3a4ET.

MPAKTUYECKHUE 3aHITUS
TECTUPOBAHUE
KOHTPOJIbHBIE paOOTHI

nuddepeHIMpPOBaHHBIN 3a4ET.

MPAKTUYECKHUE 3aHSITUS
TECTUPOBAHUE
KOHTPOJIbHBIE paOOTHI

T depeHIIMPOBAHHBIN 3aUET.

3HaTh: (XUMHA)

- BKJIQJl XUMHUYECKON KapTUHBI MUPA B €INHYIO
€CTECTBEHHO-HAYyYHYIO KapTHUHY MUpa.

-XapaKTEPUCTUKY XUMHUHU KaK IMPOU3BOIUTEIIBHON
CHJIBI OOIIIECTBA

- (opMyIHpPOBKY 3aKOHA COXPAHEHUS MACChI
BEIIECTB U IMIOCTOSIHCTBA COCTaBa BEIIECTB

- XapaKTePUCTUKY STIEMEHTOB MaJbIX M OOJBIIIX
MEePUOJIOB O UX NOJIoKeHHto B [lepronnueckoi
cucteme JI.M1.Menpaeneena.

- XapaKTCPUCTUKY BaXXHEUIITUX TUITOB
XHMHYECKHUX CBSI3€H M OTHOCHTSIBHOCTH TOM
THITIOJIOTHH.

MPAKTUYECKHUE 3aHITUS
TECTUPOBAHUE
KOHTPOJIbHBIE paOOTHI

T depeHIIMPOBAHHBIN 3aUET.

MPAKTUYECKHUE 3aHITUS
TECTUPOBAaHUE
KOHTPOJIbHBIE paOOThI

TuddepeHIIMPOBAHHBIN 3aUET.
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- XapaKTEPUCTHKY CTPOCHUS aTOMOB U
KPHCTAJUIOB U Ha 3TOH OCHOBE —

U MaTepUaIoB O0INX (PU3HUECKUX U
XMMHYECKHX CBOMCTB METAJUIOB M HEMETAJIOB.

-XapaKTECpUCTUKY COCTaBa, CTPOCHMU, CBOﬁCTB,
MOJIYYCHHUA U IPUMCHCHUC BaKHEHIIINX
HEMCTAJJIOB.

-XapaKTEePUCTUKY COCTaBa, CTPOCHUS U O0IUX
CBOMCTB BAKHEUIINX KJIACCOB HEOPraHUYECKUX
COCTUHEHUH.

- OCHOBHBIE IIOJIOKEHUSA TEOPUU IIIEKTPOIUTHYE-
CKOM JIMCCOLMALINM U XaPAKTEPUCTUKY B CBETE
3TOI TEOPUU CBOMCTB OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIUHEHUM.

- KJ'IaCCI/I(l)I/IKaI_II/II-O XUMHNYCCKHX peaKuHﬁ 110
Pa3JIMYHBIM IIPpHU3HAKAM.

- OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUUYECKOTO
CTPOEHHUSI OPTaHUYECKUX COCAMHEHUN U
XapaKTEPUCTUKY B CBETE 3TOW TEOPUHU CBOMCTB
BAKHEWILINX IPEICTaBUTENIE OCHOBHBIX KJIACCOB
OPraHNUYEeCKUX COCTUHECHUMU.

- CBOMCTBA BaKHEHIIUX IPEACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUN

- COCTaB M CBOMCTBA BaXKHEUILINX MTPEACTaBUTENEH
OpraHUYECKUX COCTMHEHUI: METaHOJIa U ITAHOJA,
CIIOHBIX 3(DUPOB, KUPOB, MBLIT, KAPOOHOBBIX
KHCIIOT (YKCYCHOM KHCIIOTBI), MOHOCAaXapuJ0B
(rmroKk038I), AUCaxapuIoB (Caxaposbl),
MOJICaxapua0B (Kpaxmasia U IEeJUII0I036l),
aMUHOKHCIIOT, OEJIKOB, UCKYCCTBEHHBIX U
CUHTETUYECKUX TTOJIUMEPOB.

- IPaBWJIa SKOJIOTUYECKH IPAMOTHOIO ITOBEICHUS
B OKpY’KaroLIeH cpele.

- mpaBuJIa 0€30MacHOr0 OOPAIICHUS C TOPIOYNMHU
1 TOKCUYHBIMHU B€IICCTBAMMU, .]'Ia60paT0pHI)IM
o0opynoBaHUEM.

- mpaBuJIa 0€30MacHOr0 OOPAIICHHUS C TOPIOYUMU
1 TOKCUYHBIMHU BE€IIECTBAMHU, J'Ia60paTOpHBIM
o0opyIoBaHUEM.

NPaKTHYECKHE 3aHITUS
TECTUPOBAHUE

KOHTPOJIbHBIE pabOTHI

G epeHIIMPOBAHHBIN 3aUET.

NPAaKTUYECKHUE 3aHATHS
TECTUPOBAHUE

KOHTPOJIbHBIE Pa0OTHI
nuddepeHIMpoOBaHHBIN 3a4ET.

NPaKTHYECKHUE 3aHITUS
TECTHUPOBAHUE

KOHTPOJIbHBIE PabOTHI

¢ epeHIIMPOBAHHBIN 3aUET.

IIPAKTUYECKUE 3aHSITHS
TECTUPOBAaHUE

KOHTPOJIbHBIE pabOTHI
nudepeHIMpOBaHHBIN 3a4ET.

NPaKTUYECKHUE 3aHATHS
TECTUPOBAHUE

KOHTPOJIbHBIE pa0OThI

Qg epeHIIMPOBAHHBIN 3aUET.

MPaKTUIECKUE 3aHATHS
TECTUPOBAHUE

KOHTPOJIbHbBIE paOOThI

QG depeHIIMPOBAHHBIN 3aUET.
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Ymerh: (0H0J10THA)

- OIIMCBIBATH MUKPOIIPENapaThl KIETOK PACTEHUM.
- CpaBHHBATh CTPOEHUE KIIETOK PACTCHUMN U
YKUBOTHBIX 10 TOTOBBIM MHUKpOIIpENapaTam

- I10JIb30BaThCs] TEHETUYECKON TEPMUHOJIOTUEN U
CHUMBOJIMKOH, penIaTh POCTEHIINE FCHETUUECKUE
3a/1a4H.

- aHAJIM3UPOBAThH U OLIEHUBATD PA3JIMYHBIC
TUIOTE3bI IPOUCXO0KIECHUS )KU3HU Ha 3eMJI€.

- IPOBOJIUTH OIIMCAHUE 0COOEH 0THOrO BUA 110
MOP(OJIOTHUECKOMY KPUTEPHUIO

- IOKa3bIBaTh POJCTBO YEJIOBEKA U
MJIEKOITUTAIONIUX, OOIIHOCTh ¥ PAaBEHCTBO
4eJI0BEYECKUX pac

- SICHO ¥ TOYHO M3JIaraTh CBOU MBICIIH, JIOTUYECKU
000CHOBBIBaTh CBOIO TOUKY 3pEHUS,
BOCIIPUHUMATD U aHAJIU3UPOBATh MHEHUS
co0eceJHUKOB, IIPU3HABAs MIPaBO JPYroro
YeJI0BEKa HA MHOE MHCHHUE.

- IUVTAHUPOBATh COOCTBEHHYIO AEATENbHOCTD IS
JOCTHKEHMS TIOCTABJICHHBIX

LeJIeH, IPEJBUIETh BO3MOXKHBIE PE3YyJIbTaThI
9TUX JIEUCTBUI, OPraHU30BaTh CAMOKOHTPOJIb U
OLICHKY IIOJIy4YEHHBIX PE3yJIbTATOB.

MPAKTUYECKHUE 3aHITUS
TECTUPOBAHUE
KOHTPOJIbHBIE PaOOTHI

G epeHIIMPOBAHHBIN 3aUET.

3naTtb: (0HoJI0THSA)

- 00BEKTHI H3y4CHUS OUOJIOTHH.

- poiib 6uoN0THH B POPMUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHON KapTHHBI MUPa U
MPAKTUYECKON JAESITENFHOCTH JIFO/ICH.

- KJICTOYHYIO TCOPHIO CTPOCHHSI OPTaHU3MOB.

- pPOJIb OPraHMYECKUX M HEOPTaHMYECKHUX
BEIIECTB B KJICTKE.

- 0COOEHHOCTHU HACJIECTBEHHOU 1
HEHACJICJICTBEHHOW N3MEHYUBOCTH U UX
OHMOJIOTUYECKON POJIH B SBOJIIOINH KUBOTO

- IpaBHJIa MOBEICHUS B pupoje (OepexHoe
OTHOIIIEHHE K OMOJIOTHYECKUM 00bEeKTaM
(pacTeHUsIM | JKUBOTHBIX M KX COOOIIIECTBAM) U
UX OXpaHe.

MPAKTUYECKHUE 3aHSITUS
TECTUPOBAHUE
KOHTPOJIbHBIE pa0OThI

T depeHIIMPOBAHHBIN 3aUET.

VYmerh: (pusuka)
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-OnuceiBaTh U OOBACHATHh (PU3UUECCKUE SIBICHUS U
CBOMCTBA TeII

OO0bscHseT (HU3UIYECKUE SIBJICHUS U CBOMCTBA TEJI C
TOYKH 3pEHUS HAYKU

-U3mepsth pan (hU3UIECKUX BCJIMYHH,
MIPEACTABIISS PE3YJIbTATHI U3BMEPEHUN C YUETOM UX
MOrPENIHOCTEN

Nsmepsier busnueckue BCIIMYUHBI npu
BBITIOJIHCHUM TPAKTHYECKUX pPadO0T, BBIYHUCIISACT
MOTPEUTHOCTH, JIETTACT BHIBOJIBI.

OreHka pe3yabTaTOB BBIMOJHEHUS MPAKTHYECKUX
pabor

- JlenaTh BBIBOBI HA OCHOBE DKCIIEPUMEHTATBHBIX
JIAHHBIX

[TIpumensier 3akonbl Mmexanuku, MKT,
JNEKTPOAMHAMUKH U KBAHTOBOUW (PH3UKU TIPH
BBITIOJITHCHUH TIPAKTHYECKUX paboT

-IIpuBouThH IpUMEPHI MIPaKTUYECKOTO
WCIIOB30BaHUS (PU3UYECKUX 3HAHHMM: 3aKOHOB
KJIACCUYECKOW, KBAHTOBOW M  PEISATUBHUCTKOM
MEXaHHUKH

[IpuBOIUT IPUMEPHI IPAKTUYECKOTO
WCIOJIb30BaHUS (PU3MUECKUX 3HAHUIN HA
MIPaKTUKE, B OBITY

NPaKTHYECKHE 3aHITUS
TECTUPOBAHUE

KOHTPOJIbHBIE PabOTHI

g epeHIIMPOBAHHBIN 3aUET.

MPAaKTUYECKUE 3aHATHS
TECTUPOBAHUE

KOHTPOJIbHbBIE paOOTHI
nuddepeHIMpPOBaHHbBIN 3a4ET.

3nathb :(pu3uka)

-3HaeT MOHATHUA: MaTepuaibHas TOUKa,
[IOCTYNATENbHOE IBUKEHHUE, BpaIlaTeIbHOE
JBMKEHHUE, aDCOJIIOTHO TBEPJ0E TEJIO; TEIIIOBOE
JBUKEHHE, TEIUIOBOE PAaBHOBECHE, BHYTPEHHSS
JHEPrus, BEIECTBO, aTOM, aTOMHOE S1pO,
UJealIbHBIN ra3; MeKTPUYeCKoe B3auMO/ICIICTBHE,
NEKTPUYECKUH 3apsil, DIEMEHTAPHBIN
ANEKTPUYECKUH 3apsil, SIEKTPOMarHUTHOE TI0JIE,
OJM3KOIEUCTBHIE, CTOPOHHH CHUIIBI,
ANEKTPOABIIKYILAs CUJIa, MArHUTHAS UHIYKIIMS,
MarHMTHBIN MIOTOK, MArHUTHAs IPOHUIIAEMOCTb,
TEPMOAJIEKTPOHHAS SIMHUCCHUS, COOCTBEHHAs U
IIPUMECHAs TPOBOJUMOCTb, P- H- IEPEXOJ B
MOJIYIPOBOJIHUKAX, JIEKTPOMAarHUTHAs
MHAYKIUS, CAMOUHAYKIUS; (POTOH, aTOM,
aTOMHOE S1JIpO, HOHU3UPYIOIIEE U3ITyUEHHE;
¢u3nyeckoe ABICHUE, TUIIOTE3a, HOHU3UPYIOIee
U3Jly4yeHue, MiIaHeTa, 3Be3/1a, rajlakTHKa,
Bcenennas

- 3HaeT pu3nyecKue BeTNYNHbBI: CKOPOCTH,
YCKOpPEHHE, Macca, CUJIa, UMITYJIbC, MEXaHUUECKas
paboTa, MexaHHYeCKas SHEPrusi; MOJIIpHas Macca,
KOJIMYECTBO BEILIECTBA, BHYTPEHHSISI DHEPT U,
abcotoTHAs TeMIleparypa, CpeaHss
KMHETUYECKasi JHEPTHsl YaCTHIL BELLIECTBA,
KOJMYECTBO TEIJIOTHI; 3JIEeMEHTAapHBIN
NIEKTPUYECKUH 3apsill, HAPSDKEHUE,

NPAaKTUYECKHUE 3aHATHS
TECTUPOBAHUE

KOHTPOJIbHBIE paOOTHI
nuddepeHIpPOBaHHBIN 3a4ET.
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AJEKTPOEMKOCTb, CHJIa TOKA, COMPOTUBIICHHE,
yZIeJIbHOE COMPOTUBIIEHUE, UHAYKTUBHOCTbD, CHJIa
Jlopenua, cuna Ammnepa; mOCTOSTHHAS

[Tnanka, PunGepra, paauyc cranmoHapHOR
KpyroBoi opOuThI, bopoBckuit pannyc; CKOpocTh,
YCKOpEHHE, Macca, CUJIa, UMITYJIbC, MEXaHUUECKas
paboTa, MexaHHYeCKas SHEPrusi; MOJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, BHYTPEHHSISI DHEPT U,
abcooTHas TeMIleparypa, CpeaHss
KMHETUYECKasi JHEPIUsl YaCTHI] BELLIECTBA,
KOJIMYECTBO TEIJIOTHI; 3JIeMEHTapHBIN
ANEKTPUYECKUH 3apsill, HANIPSKEHUE,
ANEKTPOEMKOCTb, CHJIa TOKA, COPOTUBIICHUE,
yJI€J1bHOE CONPOTUBIIEHUE, UHIYKTUBHOCTD, CHJIA
Jlopenua, cuna Ammnepa; mOCTOSTHHAs

[Tnanka, PunGepra, paauyc cranmoHapHOR
KpyroBoii opOuThsl, bopoBckuii paanyc

-3HaeT 3aKOHBI: KJIACCUUECKOMN MEXaHUKH,
BCEMHPHOTO TSATOTEHMS, COXPAHEHUSI DSHEPIHH,
HUMITYJIbCA;

MOJIEKYJISIPHO-KUHETHUECKON TEOPUH u
TEPMOJIUHAMUKY;

NEKTPUYECKOT0  3apsia,  3JIEKTPOMAarHUTHOM
uHAyKIuM, 3akoHa Kymona,  anekTponusa,
OTpaXEHUs U TpPEIOMIIEHUs cBeTa, 3akoHa Oma
JUIS y4acTKa W JJs TOJHOW Wenu M MpaBHIl
IIOCJIEZI0BATEIBHOTO u napasuieaIbHOro
coequHeHus; ¢ororddekra, mocrynatoB bopa;
KJIACCUYECKOW MEXaHUKH, BCEMUPHOTO TATOTECHHUSI,
COXpaHEHUs SHEPTUH, UMITYJIbCA;
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH "
TEPMOIMHAMUKH;

ANEKTPUYECKOTO 3aps]ia, SJEKTPOMAarHUTHON
WHIYKIKHU, 3aKkoHa KyloHa, 351eKTpoaun3a,
OTpaXKeHHUS U IPEJIOMJIEHUS CBeTa, 3akoHa Oma
JUTSl yJacTKa U JUIsl TIOJTHOM 1IN ¥ IPaBUIl
MIOCJIEI0BATEIBHOTO U ApalIeIbHOTO
coeauHeHus; pororddexra, mocrynaroB bopa

- Bxmag  poccuiickux u  3apyOeKHBIX
YUEHBIX, OKa3aBIIMX HauOOJbIIee BIUSHUE Ha
pa3BUTHE HAYKU

MPAKTUYECKHUE 3aHITUS
TECTUPOBAHUE
KOHTPOJIbHBIE PaOOTHI

G epeHIIMPOBAHHBIN 3aUET.

MPAKTUYECKHUE 3aHITUS
TECTUPOBAHUE
KOHTPOJIbHBIE Pa0OTHI

¢ epeHIIMPOBAHHBIN 3aUET.

Pazpabotunku:

[Ipenogasarenu ['BIIOY PC(A)

«JIeHCKUI TEXHOJOTUYECKUN TEXHUKYM»

Katinanosa T.B.
Anrtonosa 1. A.
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