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CormnacoBaHo : YTBepxKIaro
Ha 3acelaHHH LHKIIOBOH KOMHCCHH 3amec'rprenb nmupekxtopa mo HMP

npotokon Ne 7 or.5/. &F 2022r.
— Jlo6wmmena O.B.

/7 | « Mececowte 25 1 «_3A g&ﬁ eqe. 2022,

[Iporpamma y4yeOHOM gucuuIuinHbl «EcTecTBO3HaHUE)» IS CHEUUAIBHOCTEH CpelHEero
Ipo(hecCHOHAIBLHOI0 00Pa30BaHuUs COLMAIBHO-YKOHOMUYECKOTO MPO(UIIS :
38.02.01 "OxoHomuka u Oyxrantepckuil yder (1o orpacism)"

[Iporpamma y4yeOHOM IUCHUIUIMHBI pa3pab0TaHa Ha OCHOBE MPOrpaMMbl 00111€00pa30BaTEIbHON
yueOHOM aucuumiauHbl «EctecTBO3HaHME» Uis Mpo(ecCHOHAIbHBIX 00pa30BaTENbHBIX OpraHU3aLUi,
onobpenHoir HayuHo-meroauueckum coBetoM lLlenTpa mnpodeccuonanbHoro obpasoBanus PIAY
«®UPO» u peKOMEHIIOBAaHHOW [UIsl peain3alid OCHOBHOM TpodeccrHoHabHON 00pa3oBaTelbHON
nporpammbl  CIIO Ha 0a3e OCHOBHOTO o0OmIero oOpa3oBaHUs C TIOJYYEHHEM CPEIHEro OOIIero
oOpazoBanus, nporokos Ne 3 ot 21.07.2015 r., Mocksa. 2015, IIpukaza MunoOpnayku Poccum ot
17.05.2012 N 413 "OG6 yrBepxkaeHUN (enepaJbHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa
cpenHero ooOmero oopazoBanus’ (¢ U3M.M JAOTOJH. ).

Astop: TpyHosa JIuss AHaTonbeBHA
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOIr'PAMMBI YUEEHOM JUCIUTLIVHBI

«EcTecTBo3HaHUE»
1.1. MecTO IUCHUIIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/ibHON MPOrPaMMbI:
VYyebnass mucnumniauHa «EcTecTBo3HaHuWe» sBIAETCA 00s3aTENbHOM YacThi0 00Ie00pa30BaTEIBHOTO
nukIiia (6a30Boro) OCHOBHOM 0Opa3oBarenbHOM mporpaMMbl B cooTBeTcTBHM ¢ PT'OC 1o crenuaabHOCTH
38.02.01 "DxoHoMHKa M OyXraaTepcKui yder (1o otpacisim)"
VYueOnas mucuuminHa «EcrecTBo3HaHME» olOecneunBaeT (GOpMUPOBAaHUE MPO(ECCHOHANBHBIX U OOIIHUX
koMriereHIIMil 1o BceM BuaaMm JestenbHocTH PI'OC mo cneumansHocT 38.02.01  "DkxoHOMUKA U
Oyxrantepckuil yuet (1o orpacisam)"”
Oco0oe 3HaueHKE JUCUMIIMHA UMeeT Ipu GpopmupoBanuu U pazsutuu OK:

OK 01. Beibupats criocoObl pemieHus 3a1a4 npoheccuoHalbHON NeSTeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. OcyuiecTBisTh NOWCK, aHAIM3 W HHTEpHIpeTanui0 HHpOpManuu, HEOOXOAMMON JUIs
BBINIOJIHEHUS 3a/1a4 POo(heCcCHOHATIbHOM e TEIbHOCTH;

OK 03. [1nanupoBath U peaqn30BbIBaTh COOCTBEHHOE IPO(ECCHOHATBHOE U JINYHOCTHOE Pa3BUTHUE;

OK 04. PaGorarh B KOJUJIEKTUBE U KOMaHze, 3(P(PEeKTUBHO B3aMMOJIEHCTBOBATh C KOJUIEraMu,
PYKOBOJICTBOM, KJIINEHTaMU;

OK 05. OcyiecTBiasiTh yCTHYI0O M NUCBMEHHYI0 KOMMYHMKAIIMIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @denepanuu ¢ yueTroM 0COOEHHOCTEHN COIMAILHOTO U KYJIBTYPHOI'O KOHTEKCTA;

OK 06. IIposBisTh TIpa)kJIaHCKO-MATPUOTHYECKYIO IO3UIIHIO, JEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIEYETIOBEUYECKUX IEHHOCTEW, HIPUMEHSTh CTaHIApThI
AHTUKOPPYIIIMOHHOIO MTOBEACHMUS;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKpYKalOLEH cpelbl, pecypcocOepexennto, 3h(exkTuBHO
JNENCTBOBATh B UPE3BbIYAWHBIX CUTYalUsX;

OK 09. Ucnonp3zoBaTh HHGOPMALIMOHHBIE TEXHOJOTUHU B MPOPECCUOHATIBLHON JeSITEIbHOCTH;

OK 10. [Tonb3oBaTbes npodeccuoHaIbHON JOKYMEHTAluel Ha roCyJapCTBEHHOM U MHOCTPAHHOM
S3bIKaXx.

[Iporpamma pa3zpaboTana B COOTBETCTBHM C OCOOEHHOCTSIMH OOpa3OBaTENIbHBIX MOTPEOHOCTEH
uHBamuA0B u Jyui ¢ OB3, ¢ ydyeToM BO3MOXHOCTEH UX NCUXO(PHU3UOJIOTMYECKOTO pa3BUTHUA,
MHIUBUAYAIbHBIX BO3MOXHOCTEH M METOJAMYECKHMX PEKOMEHJAUUN IO pa3padoTKe U peanus3aluu
aJIalITUPOBAHHBIX ~ 00pa30BaTENbHBIX IPOTpaMM  CPEIHEro  NpoQeccHOHANbHOrO  00pa3oBaHUS,
yTBEpKJCHHbIE JlemapTaMeHTOM roCyAapCTBEHHOM MOJUTHKU B cepe MOAroTOBKM pabouMx KaipoB U
JIT10 Hayku Poccun ot 20 ampens 2015 r. Ne 06-830.

OOpa3zoBaHue MHBAIUJIOB U OOYYAIOUUMXCA C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS
OpPraHU30BaHO COBMECTHO C JIPYTMMH 00y4arOIIUMHUCS.

AnanTupoBaHHas MporpaMma pa3paboTaHa B OTHOIICHUH OOYYArONIMXCS C KOHKPETHBIMH BUJIAMU
OTpaHUYEHUN 370pOBbs (HApyLIEHUs CllyXa, HapYyIIEHUs 3pEHUs, coMaTHYecKue 3a0oJieBaHus),
00yyaroumxcst COBMECTHO € APYruMu oOydarouMMucs B y4eOHOM TpyIIe Mo CIenUaIbHOCTH.

Peanuzanus aganTupoBaHHOM MpOrpamMMbl OCYIIECTBIISIETCS C UCIOJB30BaHUEM Pa3IMUHbIX (opM
oOyueHus1, B TOM YHCJIE C UCTIOIb30BAaHUEM 3JIEKTPOHHOTO 00YyUEHUSI.

1.2. Heap n nuianupyembie pe3yJibTAThl OCBOCHUS TUCHMILIMHBI:

Conepsxanne mporpamMmbl «EcTecTBO3HAHNE» HAMPABJICHO HA JOCTIKCHHUE CIICAYIOIMINX IEICH:
- ¢opMHpOBaHHE Y 00YyYaIOIIKUXCSI YMEHUS OLIEHWBATh 3HAYMMOCTh XMMHMUYECKOTO 3HAHUS JUISl KaXJ0ro
YeJI0BEKa;
- (opmupoBaHue y oOydaroluxcsl LEJOCTHOIO MPEICTaBICHHUS O MUPE U POJIM XUMHUU B CO3JAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4yHOW KapTUHBI MHpA; YMEHUS OOBACHATH OOBEKTHI M IPOLECCHI
OKPYXAIOIIEH JEeUCTBUTENBHOCTH: IPUPOJHOMN, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKON Cpensbl,
WCIOJIb3YS JJISl TOr0 XMMUYECKHUE 3HAHMUS,
- pa3BuTHE y 00yyaronMxcs yMEeHUM pa3inuuaTh (akThl U OLEHKU, CPAaBHUBATh OIICHOYHBIC BHIBO/IHI,
BUJIETh UX CBS3b C KPUTEPHUSIMHU OLICHOK M CBS3b KPUTEPUEB C OINpPEAEICHHOW CHCTEMOM LEHHOCTEH,
¢dbopMynupoBaTh U 000CHOBBIBATH COOCTBEHHYIO MMO3UIINIO;
- mpuoOpeTeHre OO0yJalOIMMUCS OTBITa Pa3HOOOpPa3HOU NEATEIBHOCTH, MO3HAHUS W CaMOTIO3HAHUS;
KIIFOYEBBIX HABBIKOB, HMEIOLIUMX YHHUBEPCAJIbHOE 3HAUYEHHE Uil Pa3IUYHbIX BHUAOB JIE€ATEIbHOCTU
(HaBBIKOB pelIeHUs] MpoOJieM, MPUHATUS pEIIeHUM, IMOHCKa, aHaliu3a U 00paboTKu HHPOpMaINH,
KOMMYHHMKATHUBHBIX HAaBBIKOB, HAaBBIKOB HM3MEPEHUN, COTPYIHUYECTBA, O€30MacHOr0 OOpalieHus C
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BEILECTBAMU B TIOBCEITHEBHOM JKU3HH).

B pamkax nporpamMmbl yueOHON AMCIUTUIMHBI 00YJaIONTUMHUCS OCBAMBAIOTCS YMEHUS U 3HAHUS

Kon YMenus 3HaHuA

1K, OK

OK 01 | Jluunocmmnuie: Juunocmnule

OK 02 |- ymeHue aHaJIM3UPOBATh TEXHOTECHHbIE | — YCTOMYMBBIM HHTEpEC K HUCTOPUM U

OK 03, | mocneacTBusi i1 OKPYXKArOMIEH  Cpenbl, | JOCTIKEHUSIM B 00JIACTH €CTECTBEHHBIX

OK 04, | 6bITOBOM M MPOU3BOJCTBEHHON JESTENLHOCTH | HAYK,

OK 05, | yenoBeka; YyBCTBO TOPJOCTH 3a  POCCUMHCKHE

OK 06, | — rOTOBHOCTb CAMOCTOSTEIBHO JOOBIBATh HOBBIE | €CTECTBEHHBIE HayKH;

OK 07, | ectecTBEeHHO-Hay4YHbIE 3HAHUSA C|— TOTOBHOCTb K  IPOJOJIKEHHUIO

OK 09, | ucnosnp3oBaHueM  Juisi  3TOTO  JOCTYIHBIX | 0Opa30BaHMUs, MOBBILLIEHUIO

OK 10. HNCTOYHUKOB nHpopMalny; | KBATUPUKALTIU B n30paHHOI
— yMEHHE YIPaBIsITH CBOEW IO3HABATEIBHOH | MPO(ECCHOHANBHON  EATENFHOCTH  C
NEATeNbHOCThIO,  TPOBOJUTH  CAMOOLICHKY | HCIOJIb30BAaHWEM 3HaHWH B  oOmactu
YpOBHS  COOCTBEHHOTO  HMHTEJUICKTYaJIbHOTO | €CTECTBEHHBIX HayK;
pa3BUTHS; — OOBEKTHBHOE OCO3HAHWE 3HAYUMOCTH
— yYMEHHE BBICTPaMBaTh KOHCTPYKTHBHBIE | KOMIIETCHIIMH B 00JACTH €CTECTBEHHBIX

B3aUMOOTHOIICHHUS B KOMAaHIAC IIO pemeHH}o
o0mMX 3amad B 00JaCTHM €CTECTBO3HAHMS,

Memanpeomemnmnuie:

—  OBJIAJICHHEC YMEHUSMH ¥  HaBBIKAMH
Pa3IUYHBIX BHJIOB MMO3HABATEIILHOU
NESITETPHOCTH JUISl M3YYEHUs Pa3HBIX CTOPOH
OKPY’KaIOILIEro €CTECTBEHHOT'O MUpa;
Ilpeomemmnuie:

—C(OpPMHPOBAHHOCTh  yYMEHHH  TNPUMEHSITH

CCTCCTBCHHO-HAYYHbBIC 3HAHUA IJId 00BsICHEHUS
OKpYyXXaromux $IBJ'IGHI/II71, COXpaHCHUA 300pPOBbA,

oOecreucHus 0e30I1aCHOCTH
KU3ZHEJCATCIILHOCTH, OSPEKHOTO OTHOIICHUS K
IpUpoJIe, panMoHAIBHOTO
MMpUPOAOIIOJTIL30BAHUA, a TaKKC BBIIIOJIHCHUA
ponu rPaMOTHOTO noTpeouTens;
—c(hopMUPOBAHHOCTH MIPEICTaBICHHMA o

HAayqHOM METOJC TIO3HAHHUS TMPUPOABI U
CpelncTBax M3y4YeHUs MEraMHpa, MakKpomMupa Hu
MHUKPOMHPA; BIIQJICHHC pueMaMu
€CTECTBEHHO-HAyYHBIX HAOJIO/IEHU, OIIBITOB,
WCCIIEIOBAaHUA W OLIEHKH  JOCTOBEPHOCTH
MTOJTYYCHHBIX PE3YJIbTATOB;

HayK
Ui YeloBeKa H OOIecTBa, yMEHHE
HCTIOJIH30BAaTh TEXHOJIOTUYECKHE
TOCTHKEHUS

B oOnactu (PU3KUKH, XUMUH, OHOJIOTHH
TUTS MTOBBIICHUS COOCTBEHHOTO
HWHTEJUIEKTYaJTLHOTO pa3BUTHSA B
BBIOpaHHOM poeCCUOHATBHOU
JCSITEIILHOCTH;.

Ilpeomemmnuie:

—C(OPMHUPOBAHHOCTh TMPEJCTABICHUNA O
LETOCTHOU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KApTHHE MUpa,
NpUpoJie  Kak  €JUHOM  IEeJIOCTHOMN
cucTeme, B3aMMOCBSI3U YeJI0BeKa,
MIPUPObI u oOuiecrTna,
MIPOCTPAHCTBCHHO-BPEMCHHBI X
Macirtadax Bceenennoii;
— BJAJCHHME 3HaHUSIMH O Hauboee

BaKHBIX OTKpBITI/IﬂX U OJOCTHXXCHHUAX B
obnactu

€CTCCTBO3HAHUAI, ITOBJIMABIINX Ha
ABOJIIOIMIO TPEJCTABICHUN O MPHUPOJE,
Ha paSBI/ITI/IC TCXHUKU U TCXHOHOFHﬁ;

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIIUILINHBI
2.1. O0beM yueOHOM AUCHUILIMHBI M BU/bI Y4eOHO#i padoThl

Buj yueOHo#i paboThl O0beM yacoB
O0bem 00pa3oBaTeIbHON NMPOrpaMMbl y4eOHOM M CUMIIIMHBI 108

B TOM 4YHUCIJIC:

TEOpPETUIECKOE 00yUeHne 88
nabopaTopHbIe PabOTHI 18
IMPAKTUYCCKUC 3aHATHUA -
KypcoBasi paboTa (IIpoeKT) (eciau IpeayCMOTPEHO /sl CIICUATIbHOCTEH ) -
KOHTPOJIbHAs paboTa (€Ciy MPeTyCMOTPEHO) -
CamocTosrenbHas pabora -
Hrorosasi arrecTanus 2




2.2. TemaTnueckuii IVIaH M co/iep:KaHMe Y4eOHOH TUCHUILINHBI

HaunmenoBanme Conepxanue yueOHOro Marepuasa u (pOpMbl OPraHU3 AU AeATEJTbHOCTH 00YYAIOIIUXCS Oo0bem Koani
pa3aeaoB U TeM B KOMIIETeHI M,
yacax | (OpMHPOBaHHU
10 KOTOPBIX
crnocodcTByer
IJTEMCEHT
NPOrpamMMmbl
1 2 3
Paznen 1. DU3UKA
Tema 1. Conep:xanue yueOHOro MaTepuasa OK 01, OK 02,
Mexanuka 1.Kunematuka.Mexanuueckoe jaBuwxkenue. Cucrema orcuera. Tpaektopust aswkeHusa. Ilyts. Ilepemenienue. OK 03, OK 04,
PaBHOMEpH i .
PHOE MPSIMOJIMHEHHOE IBUKEHHE _ OK 05, OK 06,
2.Cxopoctb. OTHOCHTENBHOCTh MEXAaHHYCCKOTO JIBIKCHHS. 3aKOH CIIOKEHHs cKopocTted. CpemHss CKOPOCTh OK 07. OK 09
IIPUHEPABHOMEPHOM JIBHXKEHUU. OK 1 O’ ’
3.MrHoBeHHast CKOpOCTh. PaBHOyCcKOpeHHOE NIpsIMONTMHEHHOeIBIKeHHE. Y ckopeHne. CBOOOTHOE TMa/IeHHe Tell. 14 .
4. Tunamuka. Macca u cuna. Bzaumogeiictue ten. 3akoubl quHaMuku. CHIIBI B IPUPOJIE. 3aKOH BCEMUPHOTO TATOTEHHUS
5.3aK0HBI COXpaHEHUs B MexaHuke. IMIyibc Tena. 3aKoH COXpaHeHHs UMITYJIbca. PeakTHBHOE IBUKEHUE.
6.Mexanuueckast pabora. MonHocts. Mexanudeckas sHeprusi. Kunernueckas sHeprust. Kunernueckasi sueprus u pabora.
IMoTeHIa bHAS SHEPTUSI BIPABUTAIHOHHOM TI0JIE. 3aKOH COXPaHEHUs MOJIHON MEXaHHYECKOH YHEPTHH.
B ToM ynciie npakTHYeCKUX 3aHATHI U JIa0OPATOPHBIX padoT 2
1. Jlaboparopnast pabora «VccienoBaHne 3aBUCHMOCTH CHIIBI TPEHHUS OT Beca TejIay. 2
CamocrosiTesibHas padoTa 00y4arouuxcst -
Tema 2. Coaepxanue yueOHOro MaTepuasa OK 01, OK 02,
OCHOBBI MOJIEKYIAPHOM I. Ucropus aromucriueckux ydenuil. HaGirogeHus W OMBITHI, MOATBEPIKIAIOIIME ATOMHO-MOJIEKYJISPHOE CTPOCHUE OK 03, OK 04,
dm3nKy 1 TepMoaMHaMukn | BellecTBa. Macca 1 pa3sMepbl MOJICKYIL. OK 05. OK 06
2 TennoBoe aBmwxkeHue. TemnepaTypa Kak Mepa cpeilHel KWHETUUECKON YHEPTUH YACTHII. ’ ’
I patyp pa cpejt 3 1 10 OK 07, OK 09,
3. .OObsiCHEHHE arperaTHbIX COCTOSIHUH BellecTBa W (Da30BBIX MEPEXOJOB MEKIY HHMH Ha OCHOBE AaTOMHO- OK 10.
MOJIEKYJISIDHBIX MPE/ICTABIICHHIA.
4. 3aKkOH COXpaHEHHUs SHEPTUH B TEILIOBBIX Ipolieccax. HeoOpaTuMbIil XapakTep TEIUIOBBIX MPOIECCOB
5. TeruioBble MalIMHBI, KX MPUMEHEHHE. DKOJOrUIEeCKUE MPOOJIEMBI, CBSI3aHHBIE ¢ MPUMEHEHUEM TEIUIOBBIX MAIIHH, U
po0JIeMa SHeProcOepeKCHUSL.
B ToM yunciie npakTHYeCKUX 3aHATHI U JIa0OPATOPHBIX padoT -
CamocrosiTesibHas padoTa 00y4aruuxcst -
Conep:xanue yueOHOro MaTepuasa 14 OK 01, OK 02,




Tema 3.
OCHOBBI JIeKTPOAUHAMHKH

1 DnexTpryeckue 3apaabl U UX B3aUMOJIeHCTBHE. DaekTpuueckoe nose. [I[poBoAHNKY U U30ATOPHI B
JIEKTPUUECKOM I10JIE

2. ITocrostHHBIHN AnekTpuyeckuil Tok. Cuia Toka, HapsHKeHHe, dJIeKTPUYecKoe CopoTuBiIeHne. 3akoH Oma s
Y4acTKa LIETH.

3.TemnnoBoe AeiiCTBUE DIEKTPUIECKOr0 ToKa U 3akoH Jhxoyms —Jlenna.

4.MarauTtHoe 1moje ToKa U JAeHCTBHE MAarHUTHOTO T0JIs1 Ha MMPOBOAHUK C TOKOM. DJIEKTPOJBUTATEND.

5.51BneHue 31eKTPOMarHuTHON MHIyKIIMH. DiekTporeHeparop. Ilepemennsiii Tok. [lonydenue u nepenava
3JIEKTPOIHEPTUU

6.25eKTpOMarHuTHBIC BOJHEL. PagrocBs3p U TeneBuIeHUE.
CBer Kak 3JIeKTpoMarHuTHas BoyiHa. MiHTepdepeHms U qudpakius cBeTa.

B ToM 4nc/ie mpakTHYeCKUX 3aHATHH U JJA00PaTOPHBIX padoT

1. JJabopaTopHas pabora «COopKa 3JIEKTpUIECKON LeTH U U3MEpEHHE CHITbI TOKA U HANIPSDKEHUS Ha ee
PAa3JIMYHBIX y4aCTKax.»

CamocrosiTesibHas padoTa 00y4aruuxcst

OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 09,
OK 10.

Tema 4.
KoJse0anusa 1 BOJIHBI.

Conep:xanue yueOHOro MaTepuasa

1.Mexanuueckue kojiebanus u BonHbL. CBOOOMHBIC KoieOaHus. [lepuon, 4acToTa M amILUIUTYAa KOJeOaHUU.
apmonnueckne konebaHus. MexaHHMUecKHe BOJIHBI U MX BUJBL YJIBTPa3BYKOBBIE BOJNHBL. YJBTPa3BYK M €ro
WCIIOJIb30BaHNE B MEAUIIMHE U TEXHHKE.

DneKkTpoMarHuTHbIE KoieOaHust ¥ BOIHBI. CBOOOAHBIE ANIEKTpOMarHUTHBIC KoneOanus. KonebaTeabHbIH KOHTYP.
DNeKTpOMarHuTHOE Moe. DJIeKTPOMarHUTHbIE BOTHBI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.

CseroBble BOJHBL. Pa3BuTHEe MpeAcCTaBiIeHWH O NPHUPOJE CBEeTa. 3aKOHBl OTPAKEHUS M  IPETOMIICHUS
ceera.JInnzel. DopMyIta TOHKOM JIMH3BL.

B ToM 4nc/ie nmpakTHYeCKHUX 3aHATHI U JIA0OPaTOPHBIX padoT

\S}

1. JlabopaTopHnast pabora «l3yueHue 3aBUCUMOCTHU TIeprOia KoJicOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH"

CamocrosiTesibHas padoTa 00y4aruuxcst

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 09,
OK 10.

Tema 5.
JJIeMeHThLI KBAHTOBOM
(puszuxkn

Conep:xanue yueOHOro MaTepuasa

1.KBanrtoBsie crolicTBa cBera. KBantoras rumnoresa [nanka. ®oroanekrpuyeckuii 3hdekr.

2.®uszuka aroma. Mozenu ctpoenus aroma. OnbitT Pesepdopaa. Pusrka aToMHOro sijpa U 3JIeMEHTapPHbBIX
gacTull. COCTaB U CTPOEHHE AaTOMHOTO S/Pa.
PaZ[I/IOBKTI/IBHOCTI). Pa[[HOﬂKTI/IBHI)IC H3JIYUCHUA U UX BO3HeﬁCTBHe Ha XUBLIC OPraHU3MBI.

B ToM 4nc/ie mpakTHYECKUX 3aHATHH M JJA00PaTOPHBIX padoT

CamocrosiTesibHast padoTa 00y4arouuxcst

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, OK 09,
OK 10.

TeMma 6.
Bceennas u ee
JBOJIIOIHS.

Coaepxanue yueOHOro Marepuaja

Ctpoenne u pa3zsute Beenennoil. Monens pacmmupsitonieiicst Becenennoii.
[Mpoucxoxnenue Conaeunol cucrembl. CoBpeMeHHas (pu3nyecKasi KapTHHa MHpa.




B ToM 4unc/ie nmpakTHYeCKUX 3aHATHH M JJA00PATOPHBIX padoT

CamocrosiTesibHas padoTa 00y4aruuxcst

Pa3nea 2. XumMus ¢ 3j1eMeHTaMHU JKOJOTHH

Tema 1. Coaepixkanue yueOHOro MaTepuaJa OK 01, OK 02,
OcHoBHBIE MOHATHS  [7] Yy mrveckasn KapTHHA MHUpPa KaK COCTaBHAS YacTh €CTECTBEHHO-HAYYHON KapTHHBI MUpPa. POJTb XUMHH B )KU3HU OK 03, OK 04,
XUMMH. COBPEMEHHOT0 001ecTBa. [IpuMeHeHre TOCTHIKEHHUI COBPEMEHHON XMMHUH B TYMaHUTAPHOH cdepe NesTeIbHOCTH OK 05, OK 06,
o01ecTBa. OK 07, OK 09,
[Mpeamer xumun. BemectBo. ATom. Monekyna. XuMUUECKHIA 3IEMEHT 1 (OPMEBI €ro OK 10.
cymectBoBaHusl. [IpocThie v CIOKHBIC BEIECTBA.
B ToM ynciie nmpakTHYeCKUX 3aHATHI 1 J1a0OPaTOPHBIX padoT
CamocrosiTesibHass padoTa 00y4yaouuxcst
Tema 2. . Coaepixkanue yueOHOIro MaTepuaJa OK 01, OK 02,
epnoxnyeckuii 1.Otkpsitre [epuoandeckoro 3akona. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB OK 03, OK 04,
3aKoH J. Y. Menpeneesa. OK 05, OK 06,
u Iepnomieckas 3nauenue [lepuoanueckoro 3akoHa U [lepnoauueckoil CHCTEMbl XUMHYECKUX JIEMEHTOB OK 07, OK 09,
cucrema . . MeneneeBa s pa3BUTUA HAYKU M TIOHUMaHMSI XUMUYECKON KapTHUHBI MUPA. OK 10.
XHMHHECKHX " B ToM yunciie nmpakTHYeCKUX 3aHATHH U JJA00PATOPHBIX padoT 2
saementos J1. H. 1. Jlaboparopuas pabora «MOJETMPOBAHNE MEPHOTMUECKON CHCTEMbI XUMHUYECKUX DJICMEHTOB) 2
CamocrosiTesibHas padoTa 00y4aouuxcst
Tema 3. Coaepixkanue yueOHOIro MaTepuaJa OK 01, OK 02,
Crpoenue BeMecTBa. "] KopayentHas CBA3b: HENOAPHas U HOAPHASL. VIOHHas CBA3b. KaTHOHDI 1 aHHOHBL. MeTa/lInueckas CBs3b. OK 03, OK 04,
BogopoHast CBsI3b. OK 05, OK 06,
B ToM 4nc/ie mpakTHYeCKUX 3aHATHH U JJA00PaTOPHBIX padoT OK 07, OK 09,
CamocrosiTesibHast padoTa 00y4arouXxcst OK 10.
Tema 4. Coaepxanue yueOHOro MaTepuaJia OK 01, OK 02,
Boaa. PactBopbl. 1.Boza B mpupojie, ObITY, TEXHUKE U Ha MPOU3BOACTBE. DUIHUECKUE U XUMUYECKHAE CBOMCTBA BOIbI. OnpecHeHne OK 03, OK 04,
BOJIbl. ATperaTHBIE COCTOSIHUSI BOJIBI M €€ TIEPEXO0JIbI U3 OJIHOTO arperaTHOr0 COCTOSIHUSI B IPYTO€ OK 05, OK 06,
B ToM 4uciie, MpaKTHYeCKHUX 3aHATHI M J1a00PaTOPHBIX padoT OK 07, OK 09,
CamocrosiTesibHas padoTa 00y4YarouuXxcst OK 10.
T Conepxanue yueOHOro MaTepuasa OK 01, OK 02,
ema 5. 1.ITonsiTHe 0 XUMHYECKON peakiuu. THIIBI XUMUYECKUX peakiii. CKOpOCTh peakiuu OK 03, OK 04,
XumMuyeckue o =
1 (BaKTOphI, OT KOTOPHIX OHA 3aBUCHT. TermnoBoi d3GEeKT XMMHYECKOH PeaKIni. XUMHYECKOE PABHOBECHE U CIIOCOOBI OK 05, OK 06,
peaxkuu ero CMEIICHHSL. OK 07, OK 09,
B ToM 4uc/ie mpakTHYECKUX 3aHATHH U JJA00PaTOPHBIX padoT 2




1. JlaGopatopuas pabora «3aBUCUMOCTb CKOPOCTH XUMHMUYECKOHN peakliy OT Pa3IudHbIX (PaKTOPOB ) OK 10.
(Temmepatypbl, KOHIICHTPAIUU BEIIECTB, JIEHCTBUS KATAIIM3aTOPOB)».
CamocrosiTesibHas padoTa 00y4arouuxcst
Tema 6. Conep:xaHue y4eOHOT0 MaTepHasia OK 01, OK 02,
Heoprannueckne Knaccudukanus HeOpraHMueCKHX COeJMHEHHH 1 UX CBOMCTBA. OKCHIbI, KMCIOTHI, OCHOBAHHUS, COJIH. OK 03, OK 04,
COCIUHEHMSI XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIMHEHUNW B CBETE€ TEOPHUM 3JIEKTPOJUTHUUECKOU OK 05, OK 06,
naucconuarmu. [lonstue o ruaponuse coneid. Cpena BOIHBIX PACTBOPOB COJICH: KHUCTas, HEHTpasbHas, IICIOYHAs. OK 07, OK 09,
Bonoponnsiii nokazarens pH pactsopa. 2 OK 10.
Merasmisl 1 Hemerasuibl. Metaiuibl. O0me Gpusndeckre 1 XMMHUUECKUE CBOMCTBA METAJLIOB.
Hemeramnel. OOmas XapakTepUCTUKA TJIABHBIX MOJTPYIT HEMETaUIOB Ha IpUMEpEe TajoreHoB. BaxkHewmine
COCJTMHEHHUS] METAJUIOB 1 HEMETAJIOB B IPUPOJIC U XO3IHCTBEHHOMN JICSITEILHOCTH YeJIOBEKA
B ToM 4nciie, MPaKTHYECKHUX 3aHATHI 1 J1a00PaATOPHBIX padoT 4
1. Jlabopatopnast pabora «Onpeznenenue pH pacTBOpoB ». 2
2. JlabopatopHasi pabora «B3aumoaeiicTBiE METAIIIOB C paCTBOPAMU KHUCIIOT U COJIEH) 2
CamocrosiTesibHas paboTa 00y4aruuxcst
Tema 7. Conepxanue yueOHOro Marepuasa OK 01, OK 02,
Oprannyeckas 1. OCHOBHBbIE MOHATHUS OPTAaHNYECKON XUMHH. OCHOBHBIE MOJII0XKEHHUS TEOPUH CTPOCHHSI OPraHHYECKUX OK 03, OK 04,
XHUMHUS coeqrHeHnii. MHOrooGpasue OK 05, OK 06,
OopraHuyeckux coenuHeHui. [lonarue nzomepumu. OK 07, OK 09,
2. YraeBonopo sl lpenenbHbie U HEMpeneabHbIE YIIeBOA0PObl. Peakius monumepusanun. [Ipupombie OK 10.
HUCTOYHHUKH YTIIEBOMOPOIOB. YTIEBOIOPOIBI KaK OCHOBA MEXTYHAPOIHOTO COTPYIHHYECTBA U BAKHEH NN HCTOTHUK
(dhopmuporanus Oropkera PO.
3. Kucnoponocoaepxariue opraHuueckie coeinHeHus [IpencraBuTend KUCIOPOICOACPKANINX OPraHuIECKUX
COEIMHEHUH: METHIIOBBII M DTUJIOBBIN CIIUPTHI, TIIMIEPUH, YKCYCHAs KACIOTa. JKUPBI KaK CIOKHBIC d(DUPEIL.
4. Azotoconepkaliue opranndeckue coequuenus. [lonmmmepsl. AMUHBI, aMHHOKUCITOTHI, Oenku. CTpoeHue u
Ouonoruueckas GpyHkuus oenkos. [ToHATHE O IITacTMaccax U XMMUYECKUX BOJIOKHAxX. HatypaiibHeie,
CUHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA
B ToM ync/ie nmpakTHYeCKUX 3aHATHH M JJA00PATOPHBIX padoT
CamocrosiTesibHas padoTa 00y4arouuXxcst
Tema 8. CoaepxaHue yueOHOro MaTepuasa OK 01, OK 02,
XuMUA 4 )KU3Hb
1. XuMust ¥ OpraHu3M YeoBeka. XMMHUYECKHE 2IEMEHTHI B Opranu3Me yenoBeka. OpraHuuecKue u OK 03, OK 04,
HeopraHnuyeckue BerecTsa. OCHOBHBIC )KU3HEHHO HEOOXOIUMbBIC COCIMHECHUS: OCITKU, YIIICBO/IbI, JKUPBI, OK 05, OK 06,
BUTAMMHBL. Y TJIEBOJIBI — IJIABHBIA UCTOYHUK SHEPTUU OpraHu3Ma. Poib )kupoB B opranusme. XoJIeCTepUH U OK 07, OK 09,
ero poJib B 3710pOBbE YeoBeka. MUHepasbHbIC BEIIECTBA B IPOIYKTAX MUTAHHUSI, MUIIEBBIC TOOABKH. OK 10.

COanaHCHPOBaHHOE TTUTAHHUE.

2. Xwumus B ObiTy. Boma. KauectBo Bozibl. Motonme 1 yncTsinne cpeacrsa. [paBuia 6e30macHoi paboThl co
CpeICcTBaMK OBITOBOIM XMMUMU.




B ToM 4uc/ie mpakTHYeCKHMX 3aHATHH U JJA00PaTOPHBIX padoT

CamocrosiTesibHast padoTa 00y4arouuXxcst

Paznea 3.Buojiorus ¢ 3j1eMeHTAMH DKOJIOTHH

Tewma 1. Coaepixkanue yueOHOro MaTepuaJa OK 01, OK 02,
buoaorms — 1.)KuBas nmpupoaa Kak 00bEKT U3 ) M i 0 OK 03, OK 04
COBOKYIHOCTH HAYK . ydeHUs: OM0JIOruu. MeTo bl MCCIICOBAHMS KUBOMH MPUPOIBI B OUOJIOTHH. , ,
0 JKHBOIi IpUpoOJIE. Onpezenenrie )U3HU (C MPUBJICYCHUEM MaTepUasia 13 pasJielioB GU3MKKH U XUMUH). Y POBHU OpraHU3aI[iH KU3HU. OK 05, OK 06,
B ToM 4uc/ie nmpakTHYeCKUX 3aHATHH U JJA00PATOPHBIX padoT OK 07, OK 09,
CamocrosiTesibHast padoTa 00y4yarommxcst OK 10.
Tema 2. Coaepixkanue yueOHOro MaTepuaJa OK 01, OK 02,
Kuerka. 1.Ucropus uzyuenus kierku. OCHOBHBIE TOJIOKEHHSI KIIETOUHOM Teopuu. KiieTka —CTpyKTypHO-() yHKIIHOHAIbHAS OK 03, OK 04,
(anmemenTapHast) enuHuna xxu3HU. CTpoeHUEe KieTku. [IpoKapuoThl U 3yKapuOThl — HU3IINE U BHICIINE KIICTOYHBIC OK 05, OK 06,
opranu3mbl. OCHOBHBIC CTPYKTYPHBIC KOMIIOHEHTHI KJIETKH 3yKapuoT. Kitetounoe sypo. OyHKIus sapa: XpaHeHue, OK 07, OK 09,
BOCIIPOM3BE/ICHUE U Mepeiada HACICACTBEHHON HH(POPMAIINHY, PEryJIALUs XUMUYECKONH aKTUBHOCTH KJICTKH. OK 10.
CtpykTypa U GyHKIIHMA XPOMOCOM. AYyTOCOMBI U TIOJIOBBIC XPOMOCOMBI. BHOJIOrnYeckoe 3HaYeHNE XUMUYECKIX
JJIEMEHTOB.
2.Heopranuueckue BelecTBa B COCTaBe KIETKH. Pollb BOABI KaK pacTBOPUTENSI U OCHOBHOI'O KOMIIOHEHTa BHYTPEHHEH
Cpenbl OpraHu3MOB. YTJIEBOIBI M TUMHBI B KieTke. CTpykTypa 1 Ononornveckue GpyHKunu oenkoB. CTpoeHue
HYKJICOTHJIOB U CTpYKTypa nonuaykineotuansix nenei JTHK u PHK, AT®. Bupycs! u 6aktepuodaru. Hexiierounoe
CTPOCHUE, )KU3HCHHBIH IUKJI M €r0 3aBUCUMOCTh OT KJIIETOUHBIX (hOpM KHU3HHU. BUpychl — BO30yauTeNnn
MH(DEKIIMOHHBIX 3a00JIeBaHMIT; TOHATHE 00 OHKOBUpPYcaX. Bupyc ummyHoneduiura yenoseka (BUY). Ipoduiakruka
BUY-undexnuu.
B ToM 4nciie nmpakTHYeCKUX 3aHATHH U JJA00PATOPHBIX padoT
1. JlaGoparopuas pabora «HaOnro/ieHre KIIETOK pacTeHNWH 1 )KUBOTHBIX ITOJI MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIperapaTax u ux onucanue. CpaBHEHUE CTPOCHUS KIIETOK PACTCHHI W KUBOTHBIX)
CamocrosiTesibHasi padoTa 00y4almMXxcst
Tema 3. Coaepixkanue yueOHOIro MaTepuaJa OK 01, OK 02,
Opranusm 1.Opranusm — eauHoe 1enoe. MHOroobpasue opranuzmos. OOMeH BEIECTBOM M SHEPrUell ¢ OKpYKalollei cpeaoit OK 03, OK 04,
KaK HEOOXO0JIMMOE YCIIOBHE CYIIECTBOBAHUS KHUBBIX cUCTeM. CIIOCOOHOCTh K CAaMOBOCITPOU3BEICHUIO — OJIHA U3 OK 05, OK 06,
OCHOBHBIX OCOOEHHOCTEH JKMBBIX OpraHU3MOB. JleneHue KIeTKH — OCHOBA POCTa, Pa3BUTHUS M Pa3MHOKEHUS OK 07, OK 09,
oprann3MoB. becrnonoe pazmHoxkenue. [lonoBoii mporecc u nonoBoe pazmMHoxeHne. OTIIOJOTBOPEHUE, €ro OK 10.

OHOJIOTUYECKOE 3HAYEHHUE.
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2.IlonsTHE 00 MHIUBHYyaIbHOM (OHTOTEHE3), IMOPHOHATIBLHOM (IMOpHOTreHe3) U TOCTAIMOPHOHATEHOM Pa3BUTHH.
WnpnBuayansHOe pa3BUTHE Y€IOBEKA U €r0 BO3MOXKHBIC HapylieHus. O01ye npecTaBIeHus 0 HACIEICTBEHHOCTH U
W3MEHYUBOCTH. [ 'eHeTHueckas TEepMUHOJIOTHSA U CHMBOJIMKA. 3aKOHOMEPHOCTH HaclienoBaHus. Hacrienosanue
MPU3HAKOB Y

yesioBeka. [loaoBsie xpomocomsl. ClLienaeHHOe ¢ 110JI0M HaclenoBanue. HacieacTseHHble O0€3HN YeoBeKa, Ux
NpHYMHEI U TpodunakTuka. CoBpeMeHHBIE IPEICTaBICHHS O T'eHe U TeHoMe. [ eHeTnyeckne 3aKOHOMEPHOCTH
n3MenunBocTH. Knaccudukanus gopM U3MEHYHBOCTU. BinsiHuEe MyTareHOB Ha OpraHu3M 4YelloBeKa.

3.IIpeamer, 3agauu 1 METOJBI ceeKIMU. | eHeTHnUecKre 3aKkoHoMepHOCTH cenekiuu. Yuenne H. Y. Basuiiosa o
HEHTpax MHOFOO6pa3I/I§I 1 MPOUCXOKACHHUA KYJIbTYPHBIX paCTeHHﬁ. EI/IOTGXHOHOFI/I}I, €€ NJOCTHIKCHU A, IICPCIICKTUBLI
pa3BuUTU. Pemenue OJIEMCHTAPHBIX TCHCTUYCCKUX 3a/1ay.

B ToM 4unc/ie nmpakTHYeCKHUX 3aHATHH U JJA00PATOPHBIX padoT

CamocrosiTesibHas padoTa 00y4arouuXxcst

Tema 4. Coaepikanue yueOHOro MaTepuaJa OK 01, OK 02,
Bup. 1.DBOJIOLIMOHHASL TEOPUS U €€ POJIb B (POPMUPOBAHHU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHHBI MUpa. Buj, ero OK 03, OK 04,
kputepud. llomyianys kak CTpyKTypHasl eAMHULA BUJA U SBOJIIOLUY. OK 05, OK 06,
2.Cunrernueckas teopust somtonn (CTD). JIBmkyiue cuisl 3Bomonuu B coorBerctBuu ¢ CTJ. Pesynbrathl OK 07, OK 09,
sBOIONMH. [I[pHUMHEI BEIMUpaHUs BUI0B. bruonornueckuit mporpecc 1 OMOIOTHYECKHil perpecc. OK 10.
3.I'unoTe3bl TPOUCXOXKICHHUS KU3HU. Y CIIOKHEHUE KUBBIX OPTaHM3MOB Ha 3eMile B IIPOLIECCE IBOIOIHH.
AHTpOIIOTeHEe3 U ero 3aKOHOMEPHOCTH. J[oKa3aTenbcTBa pOACTBA YEIOBEKa C MIIEKOITUTAIOIIUMHE KHBOTHBIMU
PaznuuHble TUMOTE3bl MPOMCXOXKICHHS YeIOBeKa. DKOJI0rnYeckre pakTopsl aHTPOIIOTeHe3a: YCIOKHEHN e
MOMYJISIIIMOHHON CTPYKTYPBI BUJA, U3TOTOBIICHHE OPYAHUN TpyJa, IEPEXo]] OT PACTUTEIBHOTO K CMEIIAHHOMY TUITY
MUTaHUS, UCTIONIb30BaHue OrHA. [10sBIeHIEe MBICIUTEIBHOM JIEATENLHOCTH U WICHOpa3eIbHOH PeUH.
[IporcxoxIeHne YeI0BEUECKHX pac.
B ToM 4nc/ie mpakTHYECKHUX 3aHATHH U JJA00PaTOPHBIX padoT 2
1. JTaboparopHas pabota « IIpucrmocoOIeHHOCTh OPTaHU3MOB K Cpeie OOMTaHMUS. ) 2
CamocrosiTesibHasi padoTa 00y4YaommXxcst
Tema 5. Cojep:kaHue yueGHOro MaTepuaia OK 01, OK 02,
IKOCHCTEMDI. 1.TIpeaMer ¥ 3a1auk SKOIOTHH: ydeHHe 00 SKOJIOruueckux (akropax, yueHHe O COOOIECTBAX OPraHM3MOB, YUEHHE O OK 03, OK 04,
ouocdepe. OK 05, OK 06,
Okonoruyueckne GakTopbl, 0COOCHHOCTH UX BO3JIEHCTBHA. JKOJIOrHn4ecKas XxapakrepucTuka Buaa. [lonstue 06 OK 07, OK 09,
9KOJIOTHYECKUX cucTeMax. Llenn nutanus, TpoduvecKkre ypoBHH. OK 10.
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Posib xuBBIX Opranu3MoB B Ouocepe. buomacca. buosnorudeckuii KpyroBopoT (Ha mpumMepe
KpyroBopota yriiepoaa). OCHOBHBIC HalpaBJICHUS BO3JICHCTBUS YeioBeka Ha ouocdepy. Tpanchopmarus
€CTECTBEHHBIX IKOJOrHueckux cucteM. OCOOEHHOCTH arpo3KOCHUCTEM (arpOICHO30B).

2.BuoreorieHo3 kak 3kocuctema. buocdepa — riodansHas skocucrema. Yuenue B. U. Bepuajckoro o 6uocdepe.

B ToM 4unciie nmpakTHYeCKHUX 3aHATHH M JJA00PaTOPHBIX padoT

CamocrosiTesibHas padoTa 00y4auuXxcst

KypcoBoii npoekT (padora) (05 cneyuanvHocmu He npedyCMompeHo)

CamocrosiTesibHas yueOHas padoTa o0yuaonerocss Haj KypcoBbIM NMPoeKToM (padoToii) (051 cneyuanvHocmu He
npeoycmMoOmpeHo)

HpOMe)KyTO‘lHaH arrecranmusda

Bcero:

108
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3. YCJIOBUS PEAJIM3ALIMHA ITPOT'PAMMBI YUYEBHOM JUCIIUILIVHBI
3.1. Jas peanu3auuu nporpaMmbl y4yeOHOH JMCHUIIHHBI JO0JKHBI  OBITh
NpeayCMOTPEeHbI cJIeAyIolue crenualbHble NOMelleHUs:
Jabopamopusa «Xumuny, oCHaIlleHHAs: HEOOXOAUMBIM UIsl pealu3alii IporpaMmbl yueOHOM
JTUCITUTIIIUHBI 000pyI0BaHUEM:
e - MydenpHas neupb

e - Cros 1eMOHCTpAIMOHHBIH

e - Pabouee mMecTo ImperoraBaTels
e - PaGouee mecTo 00yuaromerocs
e - XuMHUYECKas mocyaa

- HarpeBatenbHbie mprOOpbI

-JIabopaTtopHoe o0opynoBaHue
o - XMMHYECKHE PEaKTHBBI
o - Ilmakatsl
e - Mogenu
KaOuner «®u3uku», OCHAIEHHBI HEOOXOJMMBIM JJIsl pealu3aluu MporpamMMbl yueOHOU
JTUCITUTIIIUHBI 000pYI0BaHUEM:

e - Komrieke yueOHO-METOIMUECKOM TOKYMEHTAIIUH 10 TUCIUIUIMHAM «(DU3UKaY,
e -- PaGouee mMecTo mpenogaBaTes
e - PaGouee MecTo 00yuaromerocs

3.2. UudopmanuoHHOe o0ecneyeHre peau3aliu NporpaMmbl

3.2.1. IleyaTHblie U31aHUA

1. BacmibeB A. A. ®usnka: yuednoe nmocobue mist CIIO / A. A. Bacunwes, B. E. ®denopos, JI. /1.
XpaMmoB. — 2-e u3., ucnp. u gom. — M.: «fOpaiit», 2021. — 211 c.

2.I'abpuensa O. C., OctpoymoB U. I'. Xumus s npodeccuii U cienmuaibHOCTEH TEXHUYECKOTO
npoduiis: y4eOHHMK Uil CTyA. Y4UpexJIeHuM cpen. mnpod. obOpazoBanusa. — M., Mocksa,
W3/1aTeIbCKUI HEHTpP «Akanemus», 2021

3. benses J. K., Apmvmun .M., Ky3nenosa JI.H. u ap. buonorus. basossiit yposens. (GI'OC). 10
knacc. — M., 2020. — 240 c.
4. benses . K., Apmvmimun I'"M., Ky3nenosa JI.H. u np. buonorus. bazossiii yposens. (PI'OC). 11
knacc. — M., 2020. — 240 c.

3.2.2. D1eKTpPOHHBbIE H3JaHUS (3JIeKTPOHHbIE PecypChl)
1. Humepnem-pecypcuoi:

1. http:/www.xumuk.ru/encyklopedia/2/3125.html (CaiiT 0 Xumuu, opranudeckasi Xumus).

2. http://www.xumuk.ru/encyklopedia/2/2836.html (Caiit 0 Xumuu, HeopraHudeckasi Xumus).

3. www. chem. msu. su (QnexkTpoHHas OMOIMOTEKA 10 XUMHH ).

4. www. hij. ru (kypHan «XUMHUS U KUZHBY).

5. www. chemistry-chemists. com (3JIeKTpOHHBIN KypHaJl «XUMHKHU U XUMUS).
6.http://www.fizika.ru/.(Kny6 ans yauteneir pusuku, yqammxcs 7-9 KI1acCoB M UX POJIUATETCH).
7.http://www.physicon.ru/ .(Komnanus «®U3UKOH» — Benymuii pa3paOoT4MK 3JIE€KTPOHHBIX
00pa30BaTEbHBIX PECYPCOB ISl ITKOJI, KOJUICIKEH 1 BY30B).




4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUS YYESHOM JUCITATIIAMHBI

Pe3yabTaThl 00yyeHHs

Kputepuu onenku

MeTtoabl OLIEeHKH

Yeeoennvie snanus

Juunocmmuoie

— YCTOMYMBBI MHTEpEC K HCTOPUHU U
JOCTHXKEHHSIM B oOmnactn
€CTECTBEHHBIX HayK,
YYBCTBO TOPJOCTH 32 POCCHICKHE
€CTECTBEHHBIC HayKH;
— TOTOBHOCTb K  TPOJOJDKEHUIO
o0Opa3oBaHus, TOBBIIIICHUIO
KBaHpUKaIU B n30paHHOM

npodeCCHOHABHOW  EATENBHOCTH  C
HCTIONB30BaHUEM 3HAHUH B 00IacTH
€CTECTBEHHBIX HayK;
- 00BEKTUBHOE OCO3HAHHUE
3HAYMMOCTH KOMIIETCHIIMI B 00JIacTh
€CTECTBEHHBIX HayK
JUIsL 4eloBeKa M OOIIeCTBa, YMEHHE

HCIIOJIb30BaTh TEXHOJIOTUUCCKUE
JOCTYDKCHHUS

B 00nacTu (hU3MKU, XMMUHU, OUOJIOTHH
VTS TTOBBIIIICHHSI COOCTBEHHOI'O
WHTCJUICKTYaJbHOTO  Pa3BUTHA B
BBIOpaHHOU podeCCHOHATBHON
NeSITeIIbHOCTH;.

IIpeomemnmnpuie:

— c(pOpMUPOBAHHOCTH NPEICTABICHUI
0 LIEJIOCTHOM COBpEMEHHOM
€CTECTBEHHOHAYYHOW KapTHHE MUDA,
MIPUPOZIE KaK €UHOM LeTOCTHOM
cucTeMe, B3aHMOCBSI3U UellOBEKa,
TIPUPOJIBI M O0IIECTBA,
MIPOCTPAHCTBEHHO-BPEMEHHBI X
MaciTabax BcemeHnnoit;

— BJIaJICHUE 3HAHUSIMH O Hanboee
Ba)KHBIX OTKPBITUSX M JIOCTH)KEHHSIX B
obnactu

€CTECTBO3HAHMS, TIOBIIMSIBILINX Ha
SBOJIIOLUIO TIPE/ICTABICHUH O
NIPUPO/JIE, HA Pa3BUTHE TEXHUKH U
TEXHOJIOTUI;

Kpumepuu ouenku ycmnozo onpoca:
Ornenka S(otanyno): CTyAeHT A0IKeH
rI1yOOKO U YETKO BJIaJETh Y4eOHBIM
MaTEPHAJIOM 10 3aJaHHBIM TEMaM.
CocTaBHTh 110 U3JIaraeMoMy BOIIPOCY,
YETKHUI OTBET, OTBETUTH Ha BOITPOCHI.
Ouenka 4(xoporiio): CTaBUTCS B TOM
citydae, eciid 00yJaroIIuics MOJTHO
ocBoMI y4eOHbIH MaTepual, 1o Gopme u
H3JI0KEHUST OTBETA UMEIOT OTIENBHEIE
HETOYHOCTH, HEKOTOPBIE TOAOTYETHI U
3aMedYaHusl.

Ouenka 3 (YIOBJIETBOPUTEILHO):
CrtaBuTCs €Cld, 00YJatOIIHIHCsS
00HapY)KHUBAET 3HAHUE U TIOHUMAHHUE
OCHOBHBIX TOJIOKEHUH yIeOHOrO
MaTepHaa, HO U3JIaraer ero He
IIOJIHOCTBIO, HE MOCIIEN0BATENBHO, HE
OTBEYAET Ha JOMOJHUTEILHBIE BOITPOCHL.
Onenka 2(HEYIOBJIETBOPUTEILHO):
CraBuTCS, €CIM OOydYarol[Hiics HMeeT
pa3po3HEHHbIe OECCUCTEMHBIE 3HAHUS,
HACKaXXaeT CMBICI OCHOBHBIX ITOHSTHIA,
HEBEPHO OTBEYAET HA BOMPOCHL.
Kpumepuu ouenku mecmuposanue:
Ouenka 5(0TIMYHO):

100-80% mpaBUIIbHBIX OTBETOB

Ouenka 4(x0polo):

79-69%% npaBUIIHHBIX OTBETOB

Ouenka 3 (YIOBJIETBOPUTEILHO):
68-50%% npaBUIHHBIX OTBETOB

Onenka 2(HEeYI0BIECTBOPUTEILHO):
MeHee 50 % IpaBUIIBHBIX OTBETOB
Kpumepuu oyenku
oughghepenyuposannozo 3auema
Ornenka S(otanyno): CTyAEHT A0IKeH
rI1yOOKO U YETKO BJIaJETh Y4eOHBIM
MaTEPHAJIOM 10 3aJaHHBIM TEMaM.
CocTaBHTh 110 U3JIaraeMoMy BOIIPOCY,
YETKHUI OTBET, OTBETUTH Ha BOITPOCHI.
Ouenka 4(xoporiio): CTaBUTCS B TOM
citydae, eciid 00yJaroIIuics MOJTHO
ocBoMI y4eOHbIH MaTepual, 1o Gopme u
H3JI0KEHUST OTBETA UMEIOT OTIENBHEIE
HETOYHOCTH, HEKOTOPBIE TIOAOTYETHI U
3aMedaHusl.

Ouenka 3 (YIOBJIETBOPUTEILHO):
CrtaBuTCs €Cld, 00YyJatoIIHiCs
00HapY)KUBAET 3HAHUE U TIOHUMAaHHUE
OCHOBHBIX OJIOKEHUH YyIeOHOrO
MaTepHala, HO U3JIaraer ero He
[IOJIHOCTBIO, HE MOCIIEN0BATENLHO, HE
OTBEYAET Ha JOMOJHUTEILHBIE BOITPOCHL.
Onenka 2(HEYI0BIECTBOPUTEILHO):
CraButcs, eciii 00yJaromUics UMeeT
pa3po3HeHHbIE OECCUCTEMHbIE 3HAHUS,
HCKaXXa€eT CMBICII OCHOBHBIX ITOHATHIA,
HEBEPHO OTBEYAET HA BOMPOCHI

OrieHka pe3ynbTaTa YCTHOTO
orpoca

OrieHka pe3yabTaToB
TECTHPOBAHUS

OrieHka pe3ynpraTa

nmuddepeHnpoBaHHOrO 3auera.

Ocesoennvle ymeHus

Jluunocmnmneie:

- yMEHUe aHAJIM3UPOBATh
TEXHOI'€HHBIE ITOCJIEACTBUS JUIST
OKpy>Karolen cpensbl,
OBITOBOM u TPOM3BOJICTBCHHOM
JIEATETHLHOCTH YyeJIoBEKa;

Kpumepuu ouenxku pesyrvmamos
RPAKMu4EcKoil padomol

Ouenka 5(0TIMYHO):paboTa BLINOIHEHA
B IOJIHOM 00BEME ¢ COOIII0IEHHEM
MOCJICIOBATEIBHOCTU JICHCTBUM, B
OTBETE NPAaBHJIBHO U aKKypaTHO
BBIMTOJTHEHBI BCE 3aIMCH, B HAIMYUH

Ornenka
MIPAKTHIECKON paOboThI

pe3yNbTaTOB
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- TOTOBHOCTH CaMOCTOATCIIbHO
Z[O6BIBaTB HOBBIC €CTCCTBCHHO-
Hay4YHBIC 3HAaHUA C HCIIOJIb30BAHUEM
1A 9TOro  JOCTYIIHbBIX HCTOYHHUKOB

nHpopmanmy;

—  yMEHHE  YIOpaBisTh  CBOEH
[I03HABATENbHON JIeSTeIbHOCTBIO,
MIPOBOJINTH ~ CaMOOILIGHKY  YpPOBHS
COOCTBEHHOI'O  HHTEIUICKTYaJbHOT'O
pa3BUTHS;

- yMeHUe BBICTPaUBAaTh

KOHCTPYKTHUBHbIE B3aUMOOTHOIIEHHS B
KOMaHJIe 110 PEIICHHIO 00X 3a1a4 B
obnacTH €CTECTBO3HAHMS,

Memanpeomemnuie:

— OBJIQJICHUE YMEHHUSIMH M HaBBIKAMU
pa3MYHBIX BHIOB IIO3HABATEIBHOU
JEATEIBHOCTH JUIS W3YYEeHHUsS] PasHbIX
CTOPOH OKPYIKAIOIIETO0 €CTECTBEHHOI'O
MHUpa;

IIpeomemnmnpuie:

— c(OpMHUPOBAHHOCTH YMEHUIA
MIPUMEHSATH €CTECTBEHHO-HAYYHBIE
3HAHMS 7151 O0BSICHEHUSI OKPYIKAIOIIHX
SIBIICHU, COXPaHEHHUS 370POBbS,
obecrieueHust 6E30MaCHOCTH
KU3HEIEATETBHOCTH, OEPEKHOTO
OTHOIIIEHHS K TIPUPOIE,
PpaIoOHaIBLHOTO

MIPUPOIOIONB30BAHUS, A TAKIKE
BBIMOJTHEHHS POJI IPAMOTHOTO
OTPEOUTEIIS,;

— c(hOpMHUPOBAHHOCTH MPECTABICHHI
0 HAYYHOM METOJIE MO3HAHUS
MIPUPOJIBI U

Cpe/ICTBAX M3Y4CHUSI MEraMupa,
MaKpOMHpPa ¥ MUKPOMHpA; BJIaICHUE
pueMaMu

€CTECTBEHHO-HAYYHBIX HAOJIIOICHHIA,
OITBITOB, UCCIICTIOBAHMN M OLIEHKH
JIOCTOBEPHOCTH IOTYYEHHBIX
PE3yabTaTOB;

aHaJIN3 OLIUOOK.

Ouenka 4(xoporiio): CTaBUTCS B TOM
cilydae, €CJI €CTh OTICIbHBIC
HETOYHOCTHU, HEKOTOPBIC ITOIOTYCTHI U
3ameuaHus (2-3 HETOYHOCTH B
HAJTMYHH).

Ouenka 3 (YIOBJIETBOPUTEILHO):
CraBuTCs ey, paKkTHYeckas padbora
BBINOJIHEHA B 00beMe 1-2 3aaHM, 0T
apryMEHTHI OTBETOR.

Onenka 2(HEeYI0BIECTBOPUTEILHO):
CraBurcs, ecii 00y4Jaromuiics
HCKaYKaeT CMBICII OCHOBHBIX ITOHSITHUH,
HEBEPHO OTBEYACT Ha MUCHMEHHO Ha
BOIIPOCHI.

Kpumepuu ouenkxu
oughghepenyuposannozo 3auema
Orenka S(oranuno): CTyJISHT JOJDKEH
IITYOOKO U YETKO BJIaeTh Y4COHBIM
MaTepHaJIOM IO 33JaHHBIM TEMaM.
CoCTaBHUTh 110 H3JIaraeMOMY BOIIPOCY,
YETKUN OTBET, OTBETUTH HA BOIIPOCHI.
Orrenka 4(xoporio): CTaBUTCS B TOM
cirydae, €ciy 00 y4arol|ics MOJTHO

ocBoMI y4eOHbIH MaTepual, 1o Gopme u

H3JI0KEHUST OTBETA UMEIOT OTIENBHEIE
HETOYHOCTH, HEKOTOPBIE TOAOTYETHI U
3aMedYaHusl.

Ouenka 3 (YIOBJIETBOPUTEILHO):
CraButcs eciy, 00y4Jaromuiics
00HapY)KHUBAET 3HAHUE U TIOHUMAHHUE
OCHOBHBIX IOJIOKEHUN yIeOHOrO
MaTepHala, HO U3JIaraer ero He
[IOJIHOCTBIO, HE MOCIIEA0BATENBHO, HE
OTBEYAET Ha JOMOJHUTEIBHBIE BOITPOCHL.
Onenka 2(HEYI0BIECTBOPUTEILHO):
CraButcs, ecii 00yJarOmUics UMeeT
pa3po3HeHHbIe OECCUCTEMHbIE 3HAHUS,
HCKaXXa€eT CMBICII OCHOBHBIX ITOHATHIA,
HEBEPHO OTBEYAET HA BOMPOCHI

OrieHka pe3ynbpraTa

nmuddepeHnpoBaHHOrO 3auera.
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