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1. TACIIOPT IIPOT'PAMMbI YYEBHOM JTUCIUILIUHBI
ECTECTBO3HAHUE

1.1. O6sacTh NpUMEHEHHUs MPOrPAMMBI

IIporpamma  oOmieoOpa3oBaTenbHOM ~ Y4EOHOW — JTUCITMILTAHBI «EcTecTBO3HaHUE)
npeJHa3HaueHa Il U3y4eHUsl €CTECTBO3HAHMA Ha 0a3e OCHOBHOTO OOIIEro oOpazoBaHUsI, pU
MOJATOTOBKE KBATH(PUIMPOBAHHBIX pabOUMX, CIy)KalMX, CHEIHAIMCTOB CPEIHErO 3BEHa II0
cnenuanpHocT  35.02.16 OkcruryaTauusi M PEMOHT CEJIbCKOXO3SMCTBEHHONW TEXHUKH U
00opyIOBaHUSI.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanmii @I'OC cpemHero oOmero oOpa3oBaHHS,
MPEIBABISEMBIX K CTPYKTYpE, COJCPKAaHHIO M PE3y/IbTaTaM OCBOCHHUS Y4eOHOW AMCIUTUINHBI
«EctecTBO3HaHME», B COOTBETCTBHU ¢ PEKOMEHIAMsAMU MO OPTaHU3AIUH TTOJYYCHHS CPEIHETO
obumiero oOpa3oBaHMs B TIpeAeiax OCBOEHHs 0OOpa3oBaTeNbHBIX IPOrPaMM CpPEIHETO
npodecCHOHANIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 0Omero oOpa3oBaHUS C y4ETOM
TpeboBaHM (perepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U TOJIY4aeMOM
npodeccud WIM CHEIUATFHOCTH CPEAHEro MpodeccCHoHaIbHOr0 00pa3oBaHusi (IMMHUCHMO
JlemaptameHTa rocyAapCTBEHHON MOJIMTUKH B cdepe MOAroToBKH paboumx kaapoB u [I1O
Muno0prayku Poccun ot 17.03.2015 Ne 06-259).

1.2. MecTo QMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mpodeccMOHAJbHOH 00pa3oBaTe/IbHOM
NMporpaMmbI:
VYyebnas nucuuminaa «EcTecTBO3HaHME)» SBIsETCS 0a30BBIM yUE€OHBIM TIPEIMETOM TI0 BBIOOPY
n3 oOs3aTenpHON TpeaMeTHoM oOmactu «EctectBennbie Haykn» DPI'OC cpemgnero obmiero
o0OpazoBaHwUsI.

1.3. Heau 1 3a1a4u JMCUUIJIMHBI — TPEOOBAHUA K Pe3yJbTATAM O0CBOCHUS TUCIHUATIINHbBI
Copepxanue nporpamMmmbl «EcTecTBO3HaHME» HANIPaBIEHO HA JOCTHXKEHUE CIIETYIOUTUX LEIeH:

- OCBOCHHE 3HAHMH O COBPEMEHHON €CTECTBEHHO-HAy4yHOH KapTHHE MHUpa M METoAax
€CTECTBEHHBIX HAyK; 3HAKOMCTBO C HauOoyiee BaXKHBIMU UACIMH U  JOCTHKEHHUSIMU
€CTECTBO3HAHMUSI, 0KA3aBIIMMU OIPEAEIIONIee BIMSIHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

- OBJIQJICHUE YMEHUSMHU MPUMEHATH IOJIyY€HHBbIE 3HAHUS ISl OOBSICHEHHS SABICHUMN
OKPYKaIOILIET0 MHpPA, BOCHPUATUS WH(OPMALIUU €CTECTBEHHO-HAYYHOrO0 U Mpodec-CHOHATIBHO
3HAYUMOTO COJIEp>KaHUs; Ppa3BUTHE MHTEJUICKTYAJIbHBIX, TBOPYECKHX CIOCOOHOCTEH U
KPUTHYECKOTO MBIIIJICHUS B XOJ€ MPOBEICHUS MPOCTEHUIITNX UCCIIe-T0BaHU, aHallM3a SBICHU,
BOCIIPUSITUS U HHTEPIIPETALIUN €CTECTBEHHO-HAYYHOM HH(OpMAIIUK;

- BOCHUTAHHME YOEKIECHHOCTH B BO3MOXXHOCTH TO3HAHHS 3aKOHHOW HPHUPOIBI U HUC-
MOJIb30BaHMS JTOCTMIKEHHUI €CTECTBEHHBIX HAyK MJs Pa3BUTHS LMBHIM3ALMU M I0-BbIIICHUS
KauyecTBa JKU3HH;

- IPUMEHEHHE ECTECTBEHHO-HAYYHBIX 3HAHUIl B MPOQecCHOHAIBHON AeATeIbHOCTH U
MOBCEIHEBHON JKM3HU sl oOecrieueHUs O€30MacHOCTH >KU3HENESATENIbHOCTH, TPaMOT-HOTO
WCIIOJIb30BAHMS COBPEMEHHBIX TEXHOJIOTUI; OXpaHbl 3J0POBbs, OKPYKAIOLIEH CPEbI.

OcBoenmne coaepkaHusi ydyeOHOW aucuuIuiMHbl «EcTtecTBo3HaHMe» obecnednBaeT
JOCTH>KEHHE CIEAYIOIINX PE3YJIbTATOB:

JIMYHOCTHBIX:

— YCTOMYMBBIA HHTEpEC K UCTOPHUHM U JOCTHIKEHHSIM B 00JacTH €CTECTBEHHBIX HAYK,
YyBCTBO TOPJAOCTHU 32 POCCUIICKHE €CTECTBEHHBIE HAYKH;

— FOTOBHOCTH K MPOJIOJDKEHUI0 00pa30BaHUs, MOBBIIICHUIO KBATU(DUKAIINK B U3-OpaHHOM
podecCHoHABHOM IESATENBHOCTH C UCMOJIb30BAHNEM 3HAHUHM B 00JIACTH €CTECTBEHHBIX HAYK;

— 0OBEKTHBHOE OCO3HAHHME 3HAYMMOCTH KOMITETEHIIMA B 00JacTH €CTECTBEHHBIX HaYK
JUIS 4YeJoBeKa W OOIecTBa, YMEHUE HUCIOJb30BaTh TEXHOJOTHUYECKHE IOCTHKEHUS B OONACTH



¢bu3uKy, XUMHUK, OUMOJOTHM IJISi MOBBIIICHUS COOCTBEHHOTO HMHTEIUICKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOM PO eCcCHOHATBHOMN IeATENIbHOCTH;

— YMEHHE MPOAHAIM3UPOBATH TEXHOTEHHBIE TOCIEACTBUS JUIS OKPYXKAIOIIEH Cpempl,
OBITOBO M TPOU3BOJCTBEHHON JEATEIBHOCTH YEI0BEKA;

— FOTOBHOCTH CaMOCTOSTEIBHO T0OBIBATH HOBBIE /ISl C€0s1 €CTECTBEHHO-HAYYHbIC 3HAHUS
C MCIIOJIb30BAaHUEM JIJISl 3TOTO JOCTYITHBIX UCTOYHUKOB HH(POPMALIUH;

— YMEHHUE YIpPaBIsATh CBOCH MO3HABATENBHOW JESTEIHHOCTHIO, MPOBOJAUTH CAMOOLIEH-KY
YPOBHS COOCTBEHHOTO MHTEIICKTYAJIbHOTO Pa3BUTHUS;

- YMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUSI B KOMaHJE 10 PEIIe-HUIO
00X 3a/1a4 B 00JIaCTH €CTECTBO3HAHUSI.
MeTanpeaAMeTHBIX:
— OBJIAJICHWE YMEHHUSIMH M HaBBIKAMU Pa3IMYHBIX BHUJOB TO3HABATEILHOU NESITEIh-HOCTH IS
M3YUYEHHsI pa3HBIX CTOPOH OKPYXKAFOIIEr0 €CTECTBEHHOTO MUPA;
— TPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUs (HAONIOIEHUs, HAYYHOTO JKCIIEPHUMEH-Ta) IS
W3YUYEHHs PAa3JIMYHBIX CTOPOH €CTECTBEHHO-HAYYHOUW KapTHHBI MHpPA, C KO-TOPHIMH BO3HHKAET
HEOO0XOMMOCTh CTAIKUBATHCS B MpodeccuoHambHOM cdepe;
— yMEHHE ONpEeACTATh NN U 3a7a4ll JIesITeIbHOCTH, BRIOUPATh CPENCTBA VIS X JTOCTHKCHUS
Ha TPaKTHKE;
— YMEHHE WCIOJNb30BaTh pa3IMYHble HWCTOYHHWKH JUIS TIOJIy4EHHsS] E€CTECTBEHHO-HAyJIHOM
nHGOPMAIIMY U OIICHUBATH €€ JOCTOBEPHOCTH IS IOCTHIKEHHS MTOCTaB-JICHHBIX LIeJIeH U 3a/1a9;
NMpeAMEeTHBIX:
— c(hOpPMHUPOBAHHOCTh TIPEACTABICHUH O MEIOCTHOW COBPEMEHHOW €CTECTBEHHO-HAYIHOM
KapTHHE MUpa, TPUPOJIE KaK eINHOW IETOCTHON CUCTeMe, B3aMMOCBS3H YelIOBEKa, MPUPOJIBI U
o011ecTBa, MPOCTPAaHCTBEHHO-BPEMEHHBIX MaciTabax BceneHHoi;
— BIIAQJICHME 3HAHUAMU O HauOoJiee BaXXKHBIX OTKPBITUAX U JOCTHIXKEHUSX B o0nactu
€CTECTBO3HAHMUS, MOBIMSIBIINX HA SBOJIIOLMIO MPEACTABICHUH O MPUPOJIE, HA pa3-BUTHE TEXHUKU
M TEXHOJIOTHH;
— c(hopMHPOBAHHOCTh YMEHMsSI MPUMEHATH €CTECTBEHHO-HAYUHbIE 3HAHUS ISl OO0b-SICHEHUS
OKPY)KAIOIIUX  SBJICHUH, COXpaHEeHus 3I0pOBBA, obecrnievueHus 0e30Mac-HOCTH
KU3ZHEJCATEIbHOCTH, OepekHOTO OTHOUICHUS K npupo/ie, paIoOHaIBLHOTO
MIPUPO/IOIOIIF30BAHUS, & TAK)KE BBITIOJHEHHSI POJIU TPAMOTHOTO MOTPEOUTEIS;
— c(hopMHPOBAHHOCTH MPEACTABICHUI O HAy4YHOM METOJIE MO3HAHUS MPHUPOABI U CpPEACTBAX
U3YYEHHS MeraMmupa, MakpoMupa ¥ MHKPOMHUpA; BiaJleHUE NMPHUEMaMU €CTECTBEHHO-HAYyYHBIX
HaOJI0/ICHUH, ONIBITOB, UCCIEAOBAHUN U OLIEHKH JJOCTOBEP-HOCTH MOJTY4YEHHBIX PE3YIbTaTOB;
— BIAQJCHHE TOHITUMHBIM allllapaToM €CTECTBEHHBIX HAyK, MO3BOJISIIOIIMM IO3HA-BaThb MUD,
y4acTBOBATh B JHCKYCCHSIX IO €CTECTBEHHO-HAyYHBIM BOMPOCAM, HC-TIOJIB30BATh Pa3IUYHbIC
WMCTOYHUKA HHPOpPMAIMK [AJIs MOATOTOBKU COOCTBEHHBIX pPadOT, KPUTHUUYECKH OTHOCHUTHCA K
coobmenusm CMU, conepkaniym HaydHYI0 HHPOPMAIHUIO;
— c(hopMHPOBAHHOCT, YMEHHMH MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)KJIOTO 4YeJIOBEKa HE3aBHCUMO OT €ro Mpo(eccHoHaIbHOM eATENbHOCTH, pa3inyaTh (akThl U
OIICHKH, CPAaBHMBATh OILICHOYHBIC BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMU OLIEHOK M CBS3b
KPUTEPHEB C ONpPE/IeNIEHHON CHCTEMON IIEHHOCTEH.

JIMYHOCTHBIX Pe3y/1bTATOB POrPaMMbl BOCIIUTAHMS:

JIP 1 Oco3Haromuii ce0st rpakJaHUHOM U 3allIUTHUKOM BEJIMKOM CTPaHBbI.

JIP 9 Colmojaromuii 1 OponaraHJUpyoOLUil mpaBuia 310poBOro M Oe3onacHoro obpasa
KU3HU, CIOPTa; Mpeaymnpexaalonuid 100 MPeoI0JIeBAIONMNA 3aBUCUMOCTH OT AalIKOTOJs,
Tabaka, TICMXOAKTUBHBIX BEIIECTB, a3apTHBIX UTp U T.J. COXpaHSIOMMIA TCHXOJIOTUYECKYIO
YCTOMYMBOCTb B CUTYaTUBHO CJIOKHBIX WM CTPEMUTEIBHO MEHSIOIIMUXCS CUTyalUsX.

JIP 11 IlposBisiomuii yBaKeHHE K JICTETHYECKHUM IEHHOCTSAM, OOIaJaloluii OCHOBaMHU
3CTETUYECKOMN KYJIbTYPBHI.

JIP 17 IlposBisromuil IEHHOCTHOE OTHOIIEHHUE K KYJIbTYPE M HUCKYCCTBY, K KYJIbTYpE peyH U



KYJIbTYype IIOBEJICHUs, K KPACOTE U TAPMOHUU.

1.4. Kosiu4ecTBO 4acOB HA OCBOEHHE MPOrPaMMbI U CHHILIAHBI:
O06beM 00pa3zoBaTeNIbHOM HAarpy3ku oOy4Jaromerocs 112 qacos;
JlaboparopHo-nipakTHyecKuX 3ausaTrii 108 qacos.

2.  CTPYKTYPA U COJAEPXAHWE YYEFHOM JJUCHUILJIUHBI

2.1. O0beM yueOHOI AMCUUIJIMHBI M BUABI YU4e0HOI padoThI

Bua yueOHoii paGoTbl Oovem uacos
Xumus

O0BEM 00pa3oBaTeIbHON HArpy3KH 56
Bcero yueOHbIX 3aHATUI o4
B TOM YHCJIE:

TEOPETUYECKOr0 00yUeHUs 36

1a00paTOPHBIC U TPAKTUUECKUEC 3aHATHUS 18
KOHCYJIbTaIlH1 2

buosorus

O0BEM 00pa3oBaTeIbHON HArpy3KH 56
Bcero yueOHbBIX 3aHITHIT 54
B TOM YHCIJIE:

TEOPETHUUECKOTO O0yUeHUS 46

J1a00paTOPHBIC U MPAKTUUCCKUEC 3aHATHUS 8
KOHCYJIbTAITIU 2
Ilpomesicymounass ammecmayus 8 popme oughgpepenuuposannozo 2
3auema




2.1. TemaTnveckuii IVIaH U colep:kanue yueOHoH qucuniuinabl «EcrecrBo3Hanue. XumMus»

HaumenoBanue pa3aesioB U TeM Coaep:kanue yuyeOHOro marepuajia, JadoparopHble padoTrbl U mnpakrudeckue | O0bem | YpoBeHb
3aHAITHS, CAMOCTOSITEJIbHAA padoTa 00y4aoumxcst 4acos OCBOCHHS
Cojaep:kaHue yueOHOro MaTepuaJa:
BBenenue 1.  Xwumuueckas KapTMHA MHUpa KaK COCTaBHAas 4aCTh €CTECTBEHHO-HAYYHOU KapTHHbI 2 1
Mupa. Posb XumMum B KM3HHM COBpeMeHHOro oormectsa. [IpuMeHneHnne noctuxeHui
COBPEMEHHOM XMMHM B TyMaHUTapHOW cdepe JAEITeIbHOCTH OOLIeCTBa.
XUMHYECKOE CO/IepKaHue yueOHON MUCIUIITUHBI «EcTecTBO3HAHUE) TIPH OCBOCHUH
cnenuanbHocTel CIIO conuanbHO-35KOHOMUYECKOTO M TYMaHMTAapHOTO Ipoguieit
1pohecCHoHATBLHOTO 00pa30BaHMUsI.
Pazgen 1. O6uiasi 1 Heopranuveckasi XMUMHUsI 30
Conep:xaHue y4eOHOIr0 MaTepuaJa:
Tema 1.1 OcHOBHbIC NOHATHSA H 1. IIpeamer xumuu. BemectBo. ATom. Monekyna. XUMUUYECKUN 3JIEMEHT U (HOPMBI 2 1
3aKOHBI XMMHMU ero cymiectBoBanusl. [IpocTeie U ci0KHbBIE BEIIECTBA.
IIpakTuyeckoe 3anaTue Nel: «CocraBienue GopMyl BEUIECTB U YPAaBHEHUN PEaKIIHil». 2 1
Conep:xaHue y4eOHOIr0 MaTepuaJa:
Tema 1.2 Ilepuognyeckuii 3aKoH, 1. Orkpweitue Ilepuogmueckoro 3akoHa. Ilepuonmueckas cucreMa XHMHUYECKUX 2 1
nepuoauvYecKkass CHUCTEMa XHM. snementoB [[. WM. MenneneeBa. 3Hauenne Ilepuomnueckoro 3akoHa H
sjemenToB JI.U MenpaeieeBa [Tepnoanueckoil cucrembl XuMuyeckux 31eMeHToB J{. . MenzeneeBa nis pa3BuTHs
HAayKU U IOHUMAaHUsI XUMUYECKON KapTUHBI MHPA.
Conep:xaHue y4eOHOIr0 MaTepuaJa:
Tema 1.3. CTpoeHue BeuecTsa 1. TIlpupoma xumudeckoil cBsizu. KoBajeHTHass CBsI3b: HEMOJSpHAs W IOJISIPHAS. 2 2
HNonnas cBsa3p. Katnonel u annonsl. Metamnuueckas cBsizb. BomopoaHas cBsi3b.
B3anMOCBSI3b  KpUCTAUIMUECKUX PEUIETOK BEIIECTB C PA3JMYHBIMU THUIAMHU
XUMHUYECKOMN CBSI3U.
IIpakTHueckoe 3anaTHe No2: «OnpeneseHus THIIA XMMHYECKOM CBSI3H U ee CBOCTB 2 2
Tema 1.4. Bona. PacTBopsl Coaepikanue y4eOHOro MaTepuaJa:
1. Bopa B npupojie, ObITY, TEXHUKE U Ha MPOU3BOJCTBE. DPU3NUECKUE U XUMUYECKUE 2 1
cBoiicTBa BoAbl. OnpecHeHue BoAbl. ArperaTHele COCTOSIHUS BOJIBI M €€ IEPEXObl
13 OJTHOTO arperatHoro COCTOSIHUS B IPYToO€.
2.  PactBopsl. PactBOopeHune. MaccoBas 1011 BellecTBa B PAacTBOpE Kak CIOCOO 2 1
BBIPAKEHUS COCTAaBA PacTBOpa.
IIpakTnueckoe 3ansiTue Ne3: Pemnienue 3agad o reMe «MaccoBasi 10151 BELLIECTBAY 2 2
IIpakTnueckoe 3ansaTne Ned: «¥YcrpaHeHue )KECTKOCTH BOJBDY 2 2

Tema 1.5.Xumuueckne peakium.

Conep:xaHue y4eOHOT0 MaTepUaJa:




1. Ilonsatne o xumuueckod peakuuu. Tumbl XuMuuyeckux peakuuid. CKOpoOCTb 2
peakiyu U (aKTopbl, OT KOTOPBIX OHA 3aBUCHT.
IIpakTuyeckoe 3ansAiTHe NeS:  «3aBUCUMOCTb CKOPOCTH XMMHYECKOM peakluu OT 2
pa3nuyHbIX (HaKTOPOB (TEMIIEPATyphl, KOHIIEHTPAIIMH BEIIECTB, ICHCTBHSI KaTAJIM3aTOPOB)».
Tema 1.6. Kaaccupurxanus | Cogep:xanue yuedOHOro MaTepuaJia:
HEOPraHUYeCKUX COeAHMHEHHH H 1.  Okxcupupl, KHCJIOTBI, OCHOBAHUS, COJH. XUMHUUECKHEC CBONCTBA OCHOBHEIX KJIACCOB 2
HX CBONCTBa HEOPraHUYECKUX COEAMHEHUN B CBETE TEOPUU IEKTPOJUTUYECKON IUCCOLUAIMH.
[lonsitTne o runponuse coneil. Cpena BOJHBIX PpPacTBOPOB COJIEH: Kucias,
HeWTpasibHas, menouHas. Bogopoasslii nokasarens pH pactBopa.
IIpakTnueckoe 3ansitue Ne6: «Omnpenenenue pH pactBopa coneil. Bzaumonelictue 2
METaJJIOB C pAaCTBOPAMU KUCIIOT U COJIEH.
Tema 1.7. MeTasibl u | Conep:kanue y4eOHOI0 MaTepuaa:
HeMeTaJLIbI. 1.  Meramnsl. O6mue pu3nyeckue 1 XMuMUYeCKHEe CBOMCTBA METAIIOB. 1
2.  Hemerammel. OOmas XapakTepHCTHKa TJAaBHBIX MOATPYII HEMETAIUIOB Ha 1
npuMepe rajoreHoB. BaxkHelne coeuHEeHNST METANIOB M HEMETAJJIOB B MPUPOJE
M XO3IHCTBEHHOM JIeITEIbHOCTH YeJIOBEKA.
IIpakTnyeckoe 3ansitue Ne7: B3anmoneiicTBHE METANIOB C paCTBOPaMU KUCJIOT M COJICH. 2
Paznen 2. Opranuydeckasi XuMusi 16
Tema 2.1. OcHoBHble mnousaTHs | CoaepskaHue y4eOHOro MaTepuaJia:
OPraHMYecKoil XMMHHM H TeOpHUA 1.  Mmnoroobpasue oprannueckux coeauHeHui. [lonstue nzomepun. 2
CTPOCHUs OPraHUYecKuX
coeIuHEeHUu
Tema 2.2. Yri1eBoa0poabl Conep:xaHue y4eOHOIro MaTepuaJa:
1. IlpemenbHble W HEOpeeNlbHBIE YIIEBOAOPOIbl. Peakius mnonuMepusaluu. 2
[IpuponHble  MCTOYHMKM  YIJIEBOJOPOAOB.  YTJIEBOAOPOABI  KAaK  OCHOBaA
MEXIYHAPOJAHOTO COTPYAHHYECTBA W BaXHEHIIUH HMCTOYHUK (OPMUPOBAHUS
oromkera PO.
IIpakTnueckoe 3ansTue Ne8: PemieHue 3amad Ha HAXOXKACHUS MOJEKYISIPHOU (opMyIibl 2
ra3o000pa3HoOro yriieBoaopoa.
Tema 2.3. Kucaopono- Coaepikanue y4eOHOro MaTepuaJa:
cojep kamue OpraHu4ecKue 1. IlpeacraButenu KUCIOPOACOACPKAIIUX OPTaHUYECKUX COCAMHEHUN: METHIIOBBIH 2
BellecTBa Y STWJIOBBIN CIIUPTHI, TJIMLEPUH, YKCYCHAsl KUCIIOTA.
2.  Mbputa kaK coJM BBICHIUX KapOOHOBBIX KHUCIOT. JKUpPBI Kak CIOXKHBIE S(UPHL. 2
VYrieBopl: IIIOK03a, KpaxMal, LeJUIII03a.
Tema 2.4. Asorconep:xkamue | CoaeprkaHue y4eOHOIro Marepuasa:




OpraHun4eCcKue COCAUNHECHUs.

1.  AMuHBI, aMUHOKHUCIOTHI, Oenku. CTpoeHue u Ouosiorndeckas (GyHKIHS OCIKOB.
M3yueHne XMMUYECKHX CBOKWCTB OEIKO

IIpakTuyeckoe 3ansaTHe Ne9: XUMHYECKUE CBOMCTBA YKCYCHOM  KHUCJIOTHI: 2
B3aMMOJICIiCTBUE ¢ HUHAUKaTOopamu, Meramwiamu (Mg), ¢ ocHoBanusmu (Cu(OH)2) u
ocHOBHBIMH okcuaamu (CuO).
Tema 2.5. IlimacTtmaccs! u BosiokHa | ConepskaHue y4eOHOIo MaTepuaJa:
1.  IlonsTHe o0 miacTMaccax U XUMUYECKUX BOJIOKHaX. HaTypanbHble, CHHTETHYECKHE 2
1 UCKYCCTBEHHBIE BOJIOKHA.
Pa3nes 3. Xumus u ’Ku3Hb. 6
Cojaep:kaHue yueOHOro MaTepuaJa:
1. Xwumuueckue d1eMeHTH B  oOpraHuzMe uyenoBeka. OpraHudeckue U 2
HeopraHuueckue BemiecTBa. OCHOBHbIE JKM3HEHHO HEOOXOAMMbIE COETUHEHHUS:
Tema 3.1. Xwumusa U OpraHusm
O€JIKHU, YII1eBO/Ibl, )KUPbI, BATAMUHBI.
Henopera 2. YrieBoJbl — TIIaBHBIA UCTOYHHUK SHEPTUH OpraHu3Ma. Posb )KUpOB B OpraHu3Me. 2
XonectepuH M €ro poJjib B 3/J0pOBbe 4YeloBeka. MuHepaibHblE BeELIECTBA B
MPOJIyKTaxX MUTAaHMsI, nuiieBble Jo0aBku. COanaHCHPOBAHHOE MMUTAHNUE.
Copep:xaHue y4e0OHOIro MmaTepuaja
1. Bopna. KadectBo Bombl. Moromue u unuctsmue cpeactBa. [IpaBuna OGe3omacHoM 2
paboThl co cpeAcTBaMH OBITOBOM XMMHH. POb XMMHMUYECKUX 3JIEMEHTOB B YKHU3HU
Tema 3.1. Xumus B ObITY N
pacteHuii. Y noOpeHwusl.
KoncyabTanuu 2
Hroro: 54




2.2. TemaTu4ecKui IJIaH U coepiKxaHue yqeﬁnoifl aucuuiineabl «EcTtecTBo3HaHMe. buogorus»

HaumenoBanue pa3aesioB U TeM Coaepikanue yueOHOro MaTepuaJa, JaboparopHble padoThbl H MPAKTHYECKHE O0bem | YpoBeHb
3aHAITHS, CAMOCTOSITEJIbHAS PadoTa 00y4alUuXcst 4acos OCBOCHHS
Beenennue. CojaepikaHue yueOHOro MaTepuaJa:
BuoJiorusi — cOBOKYNHOCTH HAYK 1. Kupas nmpupona kak 00ObEKT U3y4eHHUs] OMOJI0runu. MeToAbl UCCIIeIOBAHUS YKUBO U 2 2
0 :kuBO# npupoae. Meroasl npupoabl B Ouonoruu. OmnpeneneHue KU3HU (C MPUBJICUEHHEM MaTepuaia U3
HAYYHOI'0 MO3HAHUS B OMOJIOTHH pa3nenoB (GU3MKU U XUMUHU). YPOBHU OpraHM3allUM KU3HU. 3HaYeHHE OWOJIOrHH
IIPY OCBOEHHH CIIEMAIBHOCTEN CpeiHEro Npo(ecCuoOHAIbHOTO 00pa30BaHMUsI.
Pa3nea 1. Knerka 14
Tema 1.1. Crpoenue u pyHKIIUH Cojaep:kanue yueOHOro MaTepuaJa:
KJIETKH. 1.  Ucropus uzyuenus kiaetkud. OCHOBHBIE MOJIOKEHHUS KIeTOYHOU Teopuu. Kierka 2 2
— CTPYKTypHO-(pyHKIMOHaJIbHAsA (dJIeMEHTapHas) enuHuna xu3Hu. CTpoeHue
KJeTKU. [IpoKapuoThl U 3yKapuOTHl — HUBLINE U BHICIINE KIETOYHBIE OPraHU3MBI.
OCHOBHBIE CTPYKTYpPHbIE KOMITIOHEHTHI KJIIETKH 3YKapHOT..
2.  Kuerounoe siapo. DyHKUMS sapa: XpaHEHHE, BOCIPOM3BEICHHE U Iepeaava 2 2
HacJIe/ICTBEHHOW HH(pOpMalMK, PErysalus XUMHYECKOW aKTUBHOCTH KJIETKH.
CtpykTypa 1 (yHKIIUH XPOMOCOM. AyTOCOMBI U NOJIOBBIE XPOMOCOMBI
IpakTuyeckoe 3ansaTue Ne 1: HaGmonenue KieTok pacTeHUH 101 MUKPOCKOTIOM 2 2
Tema 1.2. Xumnueckasi Conep:xaHue y4eOHOI0 MaTepuaJa:
OpraHu3anus KJIeTKH. 1.  buonormyeckoe 3HaueHUE XMMUYECKUX 3JIeMEHTOB. Heopranuueckue BeuiecTsa B 2 2
cocraBe KIETKU. Poib BOABI Kak pacTBOPUTENSI M OCHOBHOI'O KOMIIOHEHTA
BHYTPEHHEH cpeJibl OpraHu3MOB.
2.  OpraHuyeckHe BellecTBa KJIETKHU. YTIJIEBOJbl M JUNUABI B KieTke. CTpyKTypa M 2 2
Oouonornueckue QyHKIUU OEIKOB.
3. CrpoeHue HyKJIEOTHUJOB U CTpPYyKTypa nosunykieotuansix ueneit JJHK u PHK, 2 2
ATD
Tema 1.3. Bupycsl n Coaepikanue y4eOHOro MaTepuaJa:
O0akTepuodaru. 1. HexsetoyHoe cTpoeHME, KU3HEHHBIH IIUKJI M €ro 3aBUCUMOCTh OT KJIETOUYHBIX 2 2
¢dopmM xu3Hu. Bupycsl — Bo30yauTenn HHGEKIMOHHBIX 3a00J€BaHU; TOHATHE 00
oHKOBHpycax. Bupyc ummynonedunura denoeka (BUY). I[Ipodunaxtuka BUY-
uHEKINN
Pa3nea 2. Opranusm 28
Tema 2.1. PazmHOXkeHHE Coaepikanue yueOHOro MaTepuaJa:
OPraHu3MOB 1. Opranusm — eauHoe 1enoe. MHorooOpasue opranu3mMoB. OOMEH BEIIECTBOM U 2 2

DHEpPrueil ¢ OKpyXarolel cpeaol Kak HEeoOXOAMMOE YCIOBHE CYIIECTBOBAHUS




KHUBBIX CUCTEM.

2.  CnocoOHOCTh K CaMOBOCIIPOM3BEICHHUI0O — OJHA M3 OCHOBHBIX OCOOCHHOCTEMH
JKUBBIX OpraHu3MOB. JleneHue KIeTKH — OCHOBA POCTa, PA3BUTHS U PA3MHOKEHUS
opranu3moB. becnosioe pazmHokeHue. [10710Bo# npo1ece 1 MOJI0BOE pa3MHOKEHUE.

Tema 2.2. UnanBuaYyaIbHOE
pa3BUTHE OPraHNU3MOB

Conep:kanue y4e0HOr0 MaTepHaJia:

1. TlonsTHe 00 WHAMBUAYyaJHLHOM (OHTOTCHE3), IMOPHOHAIHLHOM (3MOpPHOTCHE3) U
MOCTIMOPHOHAIIBHOM pa3BUTHH. MHAWBHIyadhbHOEC pa3BUTHE 4YEJIOBEKA W €T0
BO3MOYHBIC HAPYIICHUS.

Tema 2.3. OcHOBBI y4eHUs 0
HACJIeICTBEHHOCTH H
U3MEHYHBOCTH

Conep:kanue y4e0HOr0 MaTepuaJia:

1. OO6mwue mpencraBlieHUs] O HACJIEICTBEHHOCTH M M3MEHYMBOCTU. | eHeTHyeckas
TEPMUHOJIOTHSI M CHUMBOJIMKA. 3aKOHOMEPHOCTH HaclieqoBanusa. HacnemoBanue
MIPU3HAKOB y YEJIOBEKA.

2. TlonoBeie xpomMocoMmbl. CriemieHHOe ¢ TojoM HachenaoBanne. COBpEMEHHBIC
MIPEACTABICHUS O T€HE U TEHOME.

3.  HacreacreHHble 00JI€3HN YeJIOBEKa, HX MPUYMWHBI U TPO(DUITAKTHKA.

IIpakTHyeckoe 3ansaTHe Ne 2: PenieHne 31eMeHTapHbIX TEHETHYECKUX 3a/1a4

Tema 2.4.. 3aK0OHOMEpPHOCTH

Conep:xaHue y4eOHOro MmaTepuaa:

U3MEHYMBOCTH. 1. T'eHernueckwe 3aKOHOMEPHOCTHM U3MeHuUMBOCTH. Kiaccudukanus  dopm
W3MEHUYMBOCTH. BiusiHue MyTareHoB Ha OpraHu3M YeJloBeKa.

Tema 2.5. OcHOBBI ceJIeKIIUU Conep:xaHue y4eOHOI0 MaTepuaJa:

pacTeHHid, ’KUBOTHBIX 1 1. Ilpeanmer, 3amaun u MeTOAbl celeKkiuU. [‘eHeTHyeckue 3aKOHOMEPHOCTU

MHKPOOPraHU3MoOB

cenekiuu. Yuenue H.M. BaBwioBa o 1eHTpax MHOTOOOpasws W MPOMCXOXKIACHHS
KYJIbTYPHBIX paCTCHUH. BHOTEXHOIOTHSI, €€ TOCTHKEHHUSI, IIEPCIICKTHUBbI Pa3BUTHSL.

IIpakTnyeckoe 3ansitue Ne 3: AHaiM3 U OIEHKA S3THUYECKUX AaCHEKTOB pPa3BUTHUSA
HEKOTOPBIX UCCIICIOBAHUIA B OMOTEXHOJIOTHH.

Pazpen 3. Buna

Tema 3.1. DBoIIOLMOHHOE YYECHHE.

Conepxanue y4eOHOro MarepuaJa:

1.  DBOJIOIHMOHHAS TEOPHS M €€ POJib B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4yHOM KapTUHBI Mupa. Bun, ero kputepuu. llomymsuus kak CTpyKTypHas
eAuHUIa Buaa U dBomonu. Cuaretndeckas teopus spomonun (CTI). [Bmwkyine
CHUIBI SBOJIIOIIMH B CO-0TBeTCTBUH ¢ CTDO.

Tema 3.2. Pe3yabTaThl 3BOJIIONNH.

Conep:xaHue y4eOHOT0 MaTepHaJa:

1.  CoxpaneHne MHOrooOpa3usi BUIOB Kak OCHOBA YCTOWYHMBOTO Pa3BUTUS OHOCHEPHI.
[TpuunHbI BBIMUpaHUs BUJIOB. bruosoruueckuii mporpecc u 6M0JIOrH4ecKuii perpecc.

Tema 3.3. PazBurHe :KN3HHU HA

Conep:xaHue y4eOHOT0 MaTepUaJa:




3emite. AHTpONOreHes. 1. T'unore3bl MPOUCXOXKACHUS )KU3HU. Y CIIOKHEHUE KUBBIX OPraHU3MOB Ha 3emile B 2
IIpOLIECCE BBOJIIOLMHU. AHTPONOIEHE3 U €ro 3aKOHOMEPHOCTH.. DKOJIOTMYECKUE
(bakTOppl  AHTpOIIOreHe3a: YCIOKHEHHE MOIMYJSIUOHHOW CTPYKTYpbl BHJA,
W3TOTOBJICHHE OPYAHMHA TpyHa, MEpexo] OT PACTUTEIBHOTO K CMEIIaHHOMY THITY
NUTaHUs, WCIOJIb30BaHHE OTHA. [losiBIeHHE MBICTU-TEIBHON IEATENbHOCTH U
YWICHOpa3AeabHOH peun. ITponcxok1eHne 4en0BedecKuX pac.
IIpakTnueckoe 3anaTne Ned:  JlokasarenbCTBa poJACTBA YEJIOBEKA C MIIEKONUTAOIIUMU 2
YKUBOTHBIMHU.
Pa3znea 4. DxkocucTeMbl 10
Tema 4.1. Dxosorusi — HayKa o Conepxxanue yueOHOro MarepuaJa:
B3aMMOOTHOIIIEHUSIX OPraHU3MOB 1. TlpeaMer W 3amayd SKOJOTWHU: ydeHHE 00 HIKOJIOTHYECKUX (haKTopax, ydeHHE O 2
MeK1Y c000i M OKpYysKarouei coo0I1IecTBax OPraHu3MoB, yueHue o ouocadepe.
cpe/oi.
Conep:xaHue y4eOHOIr0 MaTepuaJa:
1.  Dkomormueckuwe (aKTOpbl, OCOOCHHOCTH WX BO3JACUCTBUA. IKOJOTHYECKAS 2
Tema 4.2. Ikosornyeckue
(baKTOpDL. xapaktepucTuka Buaa. [loHsTre 06 SKOJIOTrMYECKUX CUCTEMAaX.
2.  llenu mutanus, Tpodguieckue ypoBHH. bruoreoineHnos kak skocucrema. [lepemaua 2
SHEPrUU B DKOCHUCTEMAX.
Conep:xaHue y4eOHOro marTepuasa
1.  buocdhepa — rnobanpHas ’3xocuctema. Yuenue B. M. Bepraackoro o 6uocdepe. 2
Ponp xuBbIX opranu3mMoB B 6uocdepe. buomacca. buonornueckuit KpyroBopot (Ha
npUMepe KpyroBopoTa yrieposa).
Tema 4.3. buocdepa -riodajabHas 2.  OcHOBHbIC HampaBlIeHUsl BO3JEUCTBUS deloBeka Ha Oumocdepy. Tpanchopmanus 2
cucrema. buocdepa u yenosek. €CTECTBEHHBIX JKOJIOTUYECKUX CHCTEM. [J100alibHble AIKOJIOTUYECKUE MPOOIIEMBI.
Oco0eHHOCTH arpo’KOCHUCTEM (arpoleHO30B).
KoncyabTanuu 2
JAuddepennupoBanHblii 3a4eT 2
Hroro: 54

Jlist XapakTepUCTUKU YPOBHSI OCBOEHHS yUEOHOTO MaTepuaa UCIOIb3YIOTCs cielylonue 0003HaueHus:

1. — o3HakoMUTENbHBIN (y3HABAHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);

2. — penpoayKTUBHBIN (BBIIOJIHEHUE IEATELHOCTH 110 00pa3Iy, HHCTPYKIMH WM MOJT PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IUTAHUPOBAHHUE U CAMOCTOSTENILHOE BBIIIOJHEHHE AEATEIILHOCTH, pellieHNe MPOOIeMHBIX 3a/1a4)




IIpumepHbIie TeMbl pedepaToB (10KI210B), HHIMBUIYAJbHBIX
NPOEKTOB

=

buortexnonorus u renHas uwxxeHepus — texnosnoruu XXI Beka.

N

HaHoTexHoJIOTMsT Kak IPUOPUTETHOE HAIIpaBICHUE pPa3BUTHS HAyKd W INPOU3BOJACTBA B
Poccuiickoit @enepanuu.

OxpaHa OKpy»Karoleil cpeibl 0T XUMHUYECKOI0 3arpsi3HEHUSI.

PactBopsI BOKpyr Hac.

YcrpaHneHue KeCTKOCTH BOJIbI HA TPOMBIIUICHHBIX TPEATPUATHSIX.

Hctopust BOSHUKHOBEHUS M pa3BUTHSI OPraHUYECKOM XUMHUH.

YTrieBoibl ¥ UX pOJib B )KUBOW IPUPOJIE.

JKupbl Kak IpOyKT MATAHUS U XUMHUYECKOE ChIPBE.

© o N s ®

HayuHo-TexHuuckuii mporpecc u npoodaeMbl SKOJIOTHH.

10.  HexBaTka NpOJOBOJILCTBHS Kak TJioOanbHas MpoOjIemMa duenoBeYecTBA M TYTH €€
pelieHus.

11.  CpenctBa rurueHsl Ha OCHOBE KHCJIOPOACOAEPKAIIUX OPraHUYECKUX COeTMHEHUH.

12.  CuHTeTHMYecKre MOIOIIUE CPENICTBA: IOCTOMHCTBA U HETOCTATKH.

13.  Jle¢punur Oenmka B MUIIEBHIX MPOIYKTAX W €ro NMPEOJOJCHHE B paMKaxX TJI0OAIBHOM
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

14.  B.W. Bepnanckwuii u ero yuenue o ouocdepe.

15.  Hcropwus u pa3BUTHE 3HAHUM O KIIETKE.

16. Oxpyxarorias 4ejoBeKa cpella W €€ KOMIIOHCHTBHI: pa3jUYHbIC B3TJIAILI Ha OJHY
npooemy.

17. [Momynsamms Kak enuHUIIA OMOJOTHYECKOMN IBOJTIOIHH.

18. [Tormynsamms Kak 3KoJIOTHYecKasi SANHHUIIA.

19. CoBpeMeHHBIE B3IJISIIBI HA OMOJIOTUYECKYIO BOJIIOIHIO.

20. CoBpeMeHHBIE B3IJISIBI HA TPOMCXOXKICHHE YEJIOBEKA: CTOJIKHOBECHHE MHCHUH.

21. CoBpeMeHHBIC METOIbI UCCIICIOBAHUS KIICTKH.

22.  Cpenpl oOMTaHUS OPTAHU3MOB: IPUYUHBI Pa3HOOOpa3Us.



3. YCJOBMUS PEAJIM3AIIAA TIPOTPAMMBI YYEFHON JUCITATLIAHBI

3.1 YYHEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHME ITPOI'PAMMbBI YYEBHOM JTUCIIUILINHBI
«ECTECTBO3HAHUE»

OcBoeHune mporpaMMbl yaeOHOH TUCHUIUIMHBI «ECTECTBO3HAHUE IMpEanojaracT HaJludue B
npodeccHoHAIEHON ~ 00pa30BaTeIbHONM  OpPraHW3allid, peaTu3yomel  00pa3oBaTeIbHYIO
nporpaMMmy cpeanero oOmero oOpazoBanust B mnpexaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOTO 00ImIero oOpa3oBaHus, y4eOHbIX KaOMHETOB MO XHMHH, OHOJIOTHH, B KOTOPBIX
MMeEeTCsl BO3MOXKHOCTh OOECHeunTh CBOOOAHBIM AocTyn B MHTepHeT Bo Bpemst yueOHOTo
3aHSATHUS ¥ B IEPUO]T BHEYYEOHOH EATETFHOCTH 00YJaIOMIMXCSl.

B cocraB kaOMHETOB M0 XMMHUH, OMOJIOTUU BXOISAT 1a0OPATOPUH C JTaOOPAHTCKOM KOMHATOM.

[Momemnennss KaOWHETOB XUMHH ¥ OHOJIOTMM JOJDKHBI  YAOBJIETBOPSTH TpPEOOBAHHSIM
CaHHTapHO-3ITUIEMHOJIOTHYECKHX MpaBui U HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02)

K OBITH OCHAIIEHBI THIOBBIM 00OPY/ZI0BaHUEM, YKAa3aHHBIM B HACTOSIINX TPEOOBAHUAX, B TOM
qyclie CHeUaM3UpOBaHHON y4eOHON MeOenblo U CpeicTBaMu OOy4YeHUs], 10CTaTOY-HbIMU IS
BBINOJHEHUS TPeOOBAHMIA K YPOBHIO OJATOTOBKH 00y4alomuxcs .

B kabunerax MOMKHO OBITH MYJBTUMEIUMHOE OOOPYIOBaHWE, IMOCPEACTBOM KOTOPOTO
YYaCTHHKH 00pa30BaTENBHOTO MpoIlecca MOTYT IMPOCMATPUBATh BU3YATbHYIO HH(MOpPMAIUIO
CO3/1aBaTh MMPE3CHTAIINH, BUJICOMATEPHAIIBI U T.11.

B coctaB y4eOHO-METOIMYECKOTO ¥ MaTePHAIBHO-TEXHHYECKOTO 00ECTIEYeHHUs POTrpaM-Mbl
y4eOHOHN TUCIUIITHHEI «ECTeCTBO3HAHNE) BXOIST:

* MHOTO(YHKIIMOHAIBHBIN KOMIUIEKC TIPEo1aBaTers;

* HaAIAIHBIE MOCOOMS (KOMIUIEKTHI YIEOHBIX TaOJUII, TUIAKATOB, MOPTPETHI BBIAAIO-TITUXCS
YYEHBIX B 00JIACTH €CTECTBO3HAHMS U T.I1.);

* nH(MOPMAIIMOHHO-KOMMYHHUKAITMOHHBIE CPEJICTBA;

* DKpaHHO-3BYKOBBIE TTOCOOMS;

* KOMIUIEKT JIEKTPOCHAOXKEHUS KAOUHETOB;

* TEXHUYECKUE CpeACTBA OOyUCHHUS;

* JIEMOHCTpAIMOHHOE 00OpyAOBaHUeE (0OIIEro Ha3HAYCHUS U TeMAaTHUECKHe HAOOPbI);

» nabopatopHoe obopynoBaHue (0OIIEro Ha3HAYCHHS U TEMaTUYECKUEe HAOOPHI, B TOM YHUCIIE
JUTSl IOCTAHOBKH JICMOHCTPAIIMOHHOTO U YYCHUYECKOTO IKCIIEPHUMEHTA, PEaK-THUBBI);

* CTaTHYECKHE, IUHAMHYECKHE, ICMOHCTPAIIMOHHBIC M pa3daTOYHBIC MOJICNN, BKIHOYAs
HaTypalbHbIC OOBEKTHI,

* BCIIOMOTaTelbHOE 000PYIOBAHNUE;

* KOMIUICKT TEXHUYECKOH JOKYMEHTAIlUW, B TOM YHCIE TAclopTa Ha CpecTBa 00yde-HHUS,
WHCTPYKIIUHU TI0 UX UCTIOJIb30BAHUIO H TEXHUKE 0E30IIaCHOCTH;

* OubmmoTeuHsbIN HOH..

B Oubnuoteunbiii ¢oHA BXOAAT y4eOHHKH, ydyeOHO-MeToaundeckue KOMmIuieKTol (YMK),
o0ecrieyrBaroIue OCBOCHHE YUCOHOH IUCIUIUINHBI «ECTECTBO3HAHUEY, PEKOMEH/IOBAaHHBIC HITH
JOTIYIIEHHBIE JI1 HCIOJb30BaHUS B MPOQECCHOHATBHBIX 00pa30BaTENbHBIX OpPTaHH-3alUsX,
pean3yonmx 0o0pa3oBaTeNbHYI0 HPOrpaMMy CpeAHEero oOmiero obOpa3oBaHUS B Mpeaenax
ocoenus OITOII CIIO na 6Ga3ze 0CHOBHOro 00111ero 00pa3oBaHusl.

buGnmoteunbiit GoHA MOTONHEH (U3UYECKUMHU SHIMKIONCAUSIMHU, aTjacaMu, CIOBapsMHu,
CTIpaBOYHUKAMH 1O (U3MKE, XUMUH, OUOJIOTHH, HAYIHOW M HAYYHO-TIOMYJISIPHOW JIMTEPaTypon
€CTECTBEHHO-HAYYHOT'O COJICPIKAHMUS.

B mporecce ocBoeHHs mporpaMMbl y4eOHOW MUCHUIUIMHBI «ECTeCTBO3HAHUE) CTYACHTHI
MMEIOT BO3MOYKHOCTH JIOCTYIa K DJIEKTPOHHBIM y4eOHBIM MaTepualiaM IO €CTeCTBO- 3HAHUIO,
BKJIOUasE XUMHUIO, OWOJOTHIO, WMEIOUMMCS B CBOOOJHOM JocTyme B ceTu HHTepHeT
(37IEKTPOHHBIM KHUTAM, TIPaKTHKyMaM, Tectam, Marepuaiam EI'D u ap.).



3.2. aurTeparypa

1.KoncrantunoB B.M., buomorus mis npodeccuii M CHEUUANTBHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-Hay4IHOTO mpoduneii (6-¢ uzn.), 2017

2. AxmenoBa, T. . buonorus : yuebnoe noco6ue / T. . AxmenoBa. — Mocksa: PI'VII, 2020. -
150 c. https://znanium.com/catalog/product/1689573m (DnekTpoHHast OMOIMOTEUHAS CUCTEMA)
3. Eropos, A. C. Xumus s kosutemken : yaeonoe mocodue / A. C. Eropos. - Poctos-na-/lony :

dennkec,

2018. - 559 c¢. - (Cpemmee mpodeccroHanbHOE  00Opa3oBaHMHE).

https://znanium.com/catalog/product/908852 (DnexTpoHHast OUOIHOTEUHAS CUCTEMA)

4. EcrecTBO3HAHHUE.

Xumust  :ydae0. i CTyA. YUpPSKISHHH cpem.npod.odpazoBaHus

/0.C.T'abpuaisia, U.I'.OctpoymoB.-4-e u3n.,crep.-M.: M3garensckuii ieHTp «Akagemus», 2018.-
240 c., ¢ IB.BKIL.

HNuTepHeT-pecypcebl:

1. www.chemistry-chemists.com/index.html (3;1eKTpOHHBII KypHAT «XUMHKH U XUMHUSD).

2. www.hemi.wallst.ru («Xumus. O6pa3oBaTeIbHBIA CAUT JUTS HIKOJIBHHUKOB).

3. www.alhimikov.net (OOpa3oBaTenpHBI CaHUT I IIKOJBHUKOB). Www.chem.msu.su
(DOnexTpoHHas OMOTUOTEKA IO XUMHH).

4. www.biology.asvu.ru (Bcst Omomorus. CoBpemeHHass OHWOJIOTHs, CTaThbH, HOBOCTH,
OnbIMoTEKA)

5. www.window.edu.ru/window (EauHoe OKHO a0CTyma K oOpa3oBaTeIbHBIM pecypcam
WuTepuera no OGuosorun).

6. www.hvsh.ru (kypHaI « XUMHSI B TIIKOJIE» ).

www.hij.ru (kypHan «XuMUs U KU3HBY).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS JUCHUAITJINHBI
KoHTpoJib U olleHKa pe3yIbTaTOB OCBOSHUS JUCIUIUIMHBI OCYIIECTBIISICTCS MPEMOAaBaTEIEM B
MpoIriecce MPOBEACHUS MPAKTUICCKUX 3aHATUN U TaOOPAaTOPHBIX padbOT, TECTUPOBAHMS, & TAKKE
BBITIOJTHEHUS OOYUJaIOIIMMUCS WHIUBUIYAJIbHBIX 3aaHUH, TTPOCKTOB, UCCIEA0OBaHUM.

®opMbI U METObI
KOHTPOJISI M OLIEHKH
pe3yJbTATOB 00y4YeHUsI

Pe3yabTarsl 00yyeHus
(ocBOeHHBbIE YMeHMNS1, YCBOCHHbIE 3HAHMS)

JIMYHOCTHEIE

CaMOCTOATCIIbHAA pa60Ta

-cOpPMHPOBAHHOCTh UYBCTBA TOPJAOCTH M YCTONYMBBIiA
UHTEpEC K UCTOPUH U JOCTHXKEHUSM B 00JacCTU €CTECTBEHHBIX
HayK, YyBCTBO FOPJIOCTH 32 POCCHUIICKUE €CTECTBEHHBIE HAYKH;
-TOTOBHOCTh K TPOJOJDKEHHI0O 0O0pa3oBaHUs, MOBBILICHUIO
kBasM(ukanuu B u30paHHOM MpodeccnoHanbHOM AeaTeIbHOCTH
C MCIIOJIb30BaHUEM 3HAHHUN B 00JIACTH €CTECTBEHHBIX HAYK;

- 00BbEKTHBHOE OCO3HAHUE 3HAYMMOCTH KOMIIETEHIIUI B 001acTH
yMeHHe

oOnactu

€CTeCTBEHHbIX HayK JuId 4eJoBeka U oOIIecTBa,
UCIIOJIb30BAaTh  TE€XHOJOTMYECKHE JOCTHKEHUS B
¢u3uKy, XUMHUHM, OHOJOTMM JJIS TOBBIIIEHHS COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO pa3BUTHA B BBIOpaHHOMN
npoheccuoOHaTbHON 1A TENIbHOCTH;

- YMEHHUE IPOAaHAJIU3UPOBATh TEXHOT'CHHBIE MOCIEICTBUSA IS

OKpyXamImleid  cpelnpl, OBITOBOM M  MPOWU3BOJCTBEHHOM

npakTHyeckas pabota
JOMaIHsst paboTa
caMocCTosITeNbHas paboTa,
NpaKTHYECKOE 3a/laHue,
TECTUPOBAHUE
NPaKTUYECKOE 3a/1aHue
camocToATeNbHas paboTa
JoManrHsas padora
MOJIrOTOBKA COOOIIECHUH
TECTUPOBAHUE
camocToATeNbHas paboTa,
npakTuyeckas pabora,
MOJIrOTOBKA COOOIIEeHUN
JoManrHsas padora
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JEATEIILHOCTH YEJIOBEKA;

- TOTOBHOCTh CaMOCTOSITENIbHO JOOBIBaTh HOBBIE JUIA CeOs
€CTECTBEHHO-HAy4YHbIC 3HAHMUS C HCIIOJIb30BAHMEM I 3TOTO
JTOCTYIHBIX HCTOYHUKOB HH(POPMALINY;

- YMEHHE YIPaBJIATh CBOEU MO3HABATEIbHOM JAEATEIBHOCTBIO,
IIPOBOJIUTH CaMOOILICHKY YPOBHS COOCTBEHHOTO
MHTEJUIEKTYAJIbHOTO Pa3BUTHS;

- YMEHHE BBICTPAMBATh KOHCTPYKTHBHBIE B3aUMOOTHOULICHUS B

KOMaH/I€ 10 PEIICHUIO O0IINX 3a/1a4 B 00JIaCTH €CTECTBO3HAHUS;

IIpaKTH4ecKas padora,
IIOJArOTOBKA COOOICHUM
IIpaKTH4ecKas padora,
IIOJArOTOBKA COOOIICHUM
IpaKTH4eckas padora,
IMOATrOTOBKA COOOIICHMI
IpaKTH4eckas padora,
IMOATrOTOBKA COOOIICHMI

MeTal’lpe}]MeTHl)le:
- OBJIaJC€HUC YMCHUSAMHU W HaBBIKAMH pPa3JIMYHBIX BHUIOB

ITO3HABATENBHOU JEATENb-HOCTH JUIsI U3YYEHUS! PAa3HBIX CTOPOH
OKPYKAFOIIIEro eCTECTBEHHOTO MHPA;

- HNPHUMCHCHUC OCHOBHBIX MCTOJOB IIO3HAHUA (Ha6J'IIOI[CHI/I$I,
HAayyHOTO SKCIEPUMEH-TA) Uil HM3y4eHHs] Pa3JIMYHBIX CTOPOH
eCTeCTBeHHO-HaYLIHOI\/’I KapTUHBI MHpPaA, C KO-TOPBIMU BO3HUKACT
HEO0OXOMMOCTh CTAIKUBATHCS B TIPOo(deccuoHaIbHOM cdepe;

- YMEHHUE ONPEJCNIATh e U 33]a4d JISATSIBHOCTH, BHIOMPAThH
CpeacTBa Ijid UX JOCTHXXCHUS Ha ITPAKTHUKE;

- YMEHHUE HCIOJIb30BaTh PA3JINYHBIC UCTOYHUKH IS TTOJTyUCHHS
€CTeCTBEHHO-HAy4yHOW  HWH(OpMamuum ©  OICHHUBATh €€
JIOCTOBEPHOCTh [UISI JOCTMDKEHHUS TIOCTaB-JICHHBIX IeJed U
3ajay;

camocTosiTenbHas padboTa
npakThyeckas paboTa
JoManrHss padbora
camocTosiTeNbHas padoTa,
MPaKTUIECKOE 3a/IaHHE,
TECTHPOBAHUE
MPaKTUIECKOE 3a/IaHNE
camocTosiTeNbHas paboTa
JoMartHss padora
IMOArOTOBKA COOOIEHHI
TECTUPOBAHUE
caMocTosITeNbHas padoTa,
MpakTU4ecKas padbora,
[IOATOTOBKA COOOIIEHUI

IIpenmerHble:

- copMUPOBAaHHOCTb  TPEACTABICHUH O  IEITOCTHOU
COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa, IPHPOIC
KaKk €JWHON IIeJIOCTHOM CHCTEME,
MIPUPO/IBI H o011ecTBa, MIPOCTPAHCTBEHHO-BPEMEHHBIX
Macitabax BeenenHoi;

B3aUMOCBA3HN YCJIIOBCKA,

- BIAJCHUE 3HAHUSAMU O HaumOoJiee BAKHBIX OTKPBITUSX H
JOCTIDKCHHMSX B O0OJIACTM €CTECTBO3HAHHUS, ITOBIUSBIINX Ha
SBOJIIOIMIO MPEACTABICHUN O MPUPOJE, HA Pa3BUTUE TEXHUKU U
TEXHOJIOTUH;

- cOpMHUPOBAHHOCTH yMEHHUSA MPUMEHSITh €CTECTBEHHO-
Hay4yHble 3HAHUS IS OOB-SCHEHUS OKPYXAIOUIUX SBICHUH,
COXpaHEHUs 310pOBb, obecrieueHus 0€301acCHOCTH
KU3ZHENEATENILHOCTH, OEpeKHOTO OTHOIIEHHWS K MPUPOJIE,
PallMOHAIIBHOTO IPUPOJONOJIB30BAHUSA, & TAKXKE BBIITOJIHEHUS
POJIM TPaMOTHOTO TOTPEOUTENS;

- c(hopMHpPOBaHHOCTh TMPEACTABIECHUN O HAaydHOM METOJIe
MO3HAaHUS MPUPOJABI U  CPEACTBAX M3YUYECHUs MeEramupa,
MaKkpoOMUpa U MUKPOMHpA; BIJIAJICHUE IMPUEMaMU €CTECTBEHHO-
HAyYHBIX HAOMIOJCHUI, OMBITOB, WCCIECIOBAaHUA U OLEHKU
JIOCTOBEP-HOCTH IOJYYEHHBIX PE3YIBTATOB;

- BIAaJCHUE IOHATUWHBIM arfrmaparoM CCTCCTBCHHBIX HAYK,

camocTosiTeNbHas paboTa
npakTuyeckas paboTa
MIPAKTHYECKOE 3aJ]aHHe,
TECTUPOBAHUE

IMPAKTUYCCKOC 3aaHNC

JoManrHss pabora
[MOATOTOBKA COOOIEHHI
TECTUPOBAHUE

camocToATeNbHas paboTa,
npakTuyeckas padbora,
MOJIFOTOBKA COOOIICHUH

JoManrHsas padora

IHOATOTOBKA COO6H.ICHPII>1




IIO3BOJISIFOIIMM I103HA-BaTh MUP, Y4aCTBOBATh B JUCKYCCHUSX I10
€CTECTBEHHO-HAY4YHbIM BOIIpOCAaM, HC-TI0JIb30BaTh pPa3IMUYHBIC
MCTOYHUKH MH(OPMALUU ISl TIOATOTOBKU COOCTBEHHBIX padoT,
KPUTHYECKH OTHOCUTbCA K coobmenusm CMMU, conepxkamum
Hay4yHYI0 UHPOpPMAIHIO;

- cOpPMHPOBAHHOCTP yYMEHHH TIOHUMAaTh  3HAYUMOCTH
€CTECTBEHHO-HAYYHOI'0  3HaHMS I KaXJO0ro  4YelloBeKa
HE3aBHUCHUMO OT €ro Mnpo(eccCHOHaTIbHON  JESITENbHOCTH,
pa3nuyath (aKThl ¥ OLIEHKH, CPABHUBATH OIICHOYHBIEC BBIBOJBI,
BUJICTh UX CBSI3b C KPUTEPUSMHU OLEHOK W CBSI3b KPUTEPHUEB C
ONPENETICHHON CUCTEMOM [IEHHOCTEM.

KOHTpOJIbHast paboTa
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