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TlosicHuTEeIBLHAS 3aNIUCKA

emn:

¢ OcBoeHuE 3HAHUH O (PyHTAMEHTAIbHBIX (PU3MYECKUX 3aKOHAX W MPUHIUIAX, JICKALIUX B
OCHOBE COBPEMEHHOH (pU3MUECKOW KapTUHBI MUpa; HanOoJiee BaXXHBIX OTKPBHITUAX B 00JacTh
(GU3MKH, OKa3aBUIMX ONpPENEIAIONIee BIMSHAE HAa PAa3BUTHE TEXHUKH M TEXHOJOTUH; METOJ
HAYYHOTO TIO3HAHMS TPUPOIBI;

e OBjajseHre yYMEHHUSMH TPOBOJUTH HAOMIONEHHS, IUIAHUPOBATh W  BBIOJHSATH
HKCIIEPUMEHTHI, BBIIBUTaTh THIIOTE3bI U CTPOUTH MOJIEIH, IPUMEHATH IOJYYCHHBIE 3HAHHS I10
¢usuke g OOBACHEHUS pa3sHOOOPA3HBIX (HM3MYECKUX SBICHHH M CBOMCTB BEIIECTB;
NPAaKTHYECKOTO  HUCIONB30BaHUS  (U3MYECKMX  3HAHWW;  OICHUBATh  JIOCTOBEPHOCTH
€CTECTBEHHOHAYYHOH MH(OPMAIIUH;

¢ Pa3zBuTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIHBIX H TBOPYECKUX CIIOCOOHOCTEH
B Ipoliecce MPUOOPETEHHs 3HAHWUN 1O (HU3UKE C HCIOIH30BAHWEM PA3IMYHBIX HCTOYHHKOB
MH(OPMAIMU ¥ COBPEMEHHBIX HH(POPMAIIIOHHBIX TEXHOJIOTHH;

e Bociutanue yOeKACHHOCTH B TO3HAHWHM 3aKOHOB NPUPOABI W  HCIIOJIB30BAHUS
JIOCTIDKEHUH (U3MKM Ha Onaro pa3BUTHS YeJIOBEYECKOM NHMBWIM3AINU; HEOOXOIMMOCTD
COTPYJHHYECTBA B MPOILIECCE COBMECTHOTO BBIIOJIHEHUS 337a4yH, YBAKUTEIHLHOTO OTHOLICHUS K
MHEHUIO OIIIIOHEHTA ITPU 00CYXKJIEHUN MTPOOIEM eCTECTBEHHOHAYYHOTO CO/IePKaHUsI; TOTOBHOCTH
K  MOpPaJbHO-3TMYECKOW  OLEHKE  HCIIOJNB30BAHUS  HAYYHBIX  JIOCTHDKCHHH, YyBCTBa
OTBETCTBEHHOCTH 3 3aIUTY OKPY>KaIOIIEH cpepbl.

¢ icnionp3oBaHust MpUOOPETEHHBIX 3HAHUN M YMEHHWH JUIsl pEIIeHUsS] TMPAKTHYECKUX 3a/1ad
MOBCETHEBHOM JKM3HM, obOecreyeHrne Oe30MacHOCTH COOCTBEHHOW JKM3HHM, PalMOHAIBHOTO
MPUPOJIONIONB30BAHUS U OXPAHbI OKPYKAIOLIEH CPEJIBL.

3agaun:

¢ O3HaKOMIIEHHE MIKOJIHHUKOB C OCHOBaMH (PH3UKHU BEIIECTBA, CPOPMHUPOBATH €€ OCHOBHBIE
TIOHSTHSA, 1aTh MIPEJICTABIEHUE O HEKOTOPHIX (PU3NYECKUX 3aKOHAX U TEOPHUSAX, HAYUUTh BUJIETh UX
MIPOSIBJICHUS B IIPUPOJE;

¢ ChopmupoBaTh OCHOBBI E€CTECTBEHHO-HAyYHOW KapTHHBI MHUpa W TIOKa3aTb MECTO
YeJIoBeKa B HEH, CIIYKUTh OCHOBOM 7151 (HOPMHUPOBAHUSI HAYYHOTO MUPOIIOHUMAHMSI;

¢ O3HaKOMHUTh C OCHOBHBIMU TNPUMEHEHHSIMH (U3NYECKUX 3aKOHOB B MPAKTUUYECKOU
JIEATEIIbHOCTH YEJIOBEKa C LENbI0 YCKOPEHHUS HAy4YHO-TEXHHUYECKOrO Mporpecca U pereHus
AKOJIOTHUECKUX MPOOIIEM;

¢ 3HAKOMCTBO C METOJIaMHU €CTECTBEHHOHAYYHOTO WCCJIEAOBAHMUS, B YaCTHOCTH C
AKCTIEPUMEHTOM 1 Ha4aJIaMH MOCTPOCHHS (PU3HUUECKUX KOHIICTIIIHIA;

e ®opMHUpPOBaHME YMEHHUS BBIIBUTATh THMIOTE3bI, CTPOUTH JIOTUYECKHE YMO3AKIFOUYEHUS,
MOJIB30BATHCS MHAYKIUEH, NTeTYKIIUENH, METOJaMH aHAJIOTUM U UACaTN3alHil;

¢ O0ecreunTh OCHOBY JUISl MU3YyYEHHUS E€CTECTBEHHOHAYUYHBIX KYPCOB KaK IMapajuIeIbHO C
JTAHHBIM KYPCOM, TaK U ISl IOCTEAYIONIETO 00yUeHHs

ILianupyembie pe3yabTaThl:

Peammzanust mporpamMmbl  CIIOCOOCTBYET  JIOCTHDKEHHIO — CIEAYIOIIMX — PE3YJIbTaTOB:
JInyHocTHLIE:



B cdhepe mMUHOCTHBIX YHUBEPCAIBHBIX YUCOHBIX ICHCTBUHN yUaIIUXCS:

* y4eOHO-TIO3HABATENbHBIA HHTEpEC K HOBOMY YyueOHOMY Marepuainy U crocobam
peLIEHKS HOBOM 3a/1a4H;

* OpUEHTAaLUs Ha IOHUMaHKUE IIPUYMH yCIieXa BO BHEYUYEOHOH e TeIbHOCTH, B TOM YHCIIE
Ha caMOaHaJIu3 ¥ CAMOKOHTPOJIb PE3yNbTaTa, Ha aHAJIN3 COOTBETCTBUS PE3yJIbTaTOB TPEOOBAHUAM
KOHKPETHOH 3aJa4H;

* CIIOCOOHOCTh K CaMOOLICHKE Ha OCHOBE KPHUTEPHUEB YCIIEHIHOCTH BHEYy4YeOHOM
nesrenbHocTH; O0ydaronuiics NoIyYUT BO3MOXKHOCTD U1 (YOPMUPOBAHMS:

* BHYTPECHHEH MO3ULUU IIKOJIbHUKA Ha YPOBHE IOJIOKUTEIBHOIO OTHOIIEHMS K IIKOJIE,
IIOHUMaHMsI HEOOXOAMMOCTH YUYEHHMsl, BEIPQXKEHHOT'O B IPe00ialaHui y4eOHO-1103HaBaTEIbHbIX
MOTHBOB;

* BEIPQ)KEHHOW yCTOWYMBON y4eOHO-TI03HABATEIbHOW MOTHBAIIMU YICHHUS;

* YCTOHYMBOTO y4eOHO-TI03HABATEIBHOTO HHTEPECA K HOBBIM OOILIUM CIIOCO0aM pElIeHUs
3ajad.

MeranpenmeTHsie:

B cepe perynsTUBHBIX YHUBEPCAIbHBIX Y4EOHBIX JEHCTBUH ydaIlUXCs:

* [UJAHUPOBATh CBOM JCHCTBHSI B COOTBETCTBHUM C ITOCTABJICHHOM 3aja4ueli U yCIIOBUSIMU €€
peaM3anyy, B TOM YHUCJIE BO BHYTPEHHEM ILIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE IIPABUJIA B IIJITAHUPOBAHUHU U KOHTPOJIE CIIOCO0A PELLICHMS;

* OCYUIECTBJIATH UTOTOBBIN U MOIIArOBBIA KOHTPOJIb 0 PE3YJIbTATY;

* OLICHMBATHh IPAaBUJIBHOCTb BBIIIOJIHEHUS JIEHCTBUS Ha YPOBHE aJI€KBaTHOMN
PETPOCIIEKTUBHOMN OLIEHKU COOTBETCTBUS PE3Yy/IbTaTOB TPEOOBAaHUAM JaHHOH 3aJjauu U 3a7auHON
o0JacTy;

* aJICKBATHO BOCIIPUHUMATh NPEJIOKEHUS U OLIEHKY YUUTEIeH, TOBAPUILEH, POAUTEIEH U
JPYTUX JIOJIEH;

* paznuyarth Ccrnocod u pesynbTaT aedcTBHs. OOydaromMiCsS MOTYyYHUT BO3MOKHOCTH
HAy4YHUTCS:

* B COTPY/IHUYECTBE C YUYUTEJIEM CTaBUTh HOBbIE yU€OHBIE 3a/1auH;

* IPOSIBJIATH MO3HABATENBHYIO HHUIIMATHBY B Y4€OHOM COTPYAHUYECTBE;

* CAMOCTOSTEIBHO a/IEKBATHO OLIEHUBATh MTPaBUJILHOCTH BBIMIOJIHEHUS J€MCTBHS 1 BHOCUTD
HE00X0/1MMBbIe KOPPEKTUBBI B UCIIOJIHEHHE KaK 10 XO/1y €r0 peaJn3alliy, TaK U B KOHIIE 1eHCTBUSL.

B cdepe no3HaBarenbHbIX YHUBEPCANbHBIX YIEOHBIX JEMCTBUI ydamumxcs:

* OCYIIECTBJIATH MOMCK HEOOXOAMMOM HH(OpMAIMM Ul BBIIOJIHEHUS BHEYYEOHBIX
3aJJaHMi C UCMOJb30BaHUEM YUeOHOM muTepaTypsl M B OTKPBITOM HH(POPMALHMOHHOM
MIPOCTPAHCTBE,  HHIMUKJIONEANM, CIPaBOYHUKOB (BKJIIOYAsl OJEKTPOHHBIE, LU(POBLIE),
KOHTPOJIMPYEMOM MpocTpaHcTBe HTEepHeTa;

* UCII0JIb30BaTh 000pyaoBanue uznyeckoit madopatopun «Touka pocTa» mpu perieHuu
y4e0HO — SKCIEPUMEHTAIbHbBIX 3a/1a4;

* OCYIIECTBIATH 3aUCh ((huKcanuio) BEIOOPOUHON HHPOpMAIK 00 OKpYKaIoIeM MHUpe
1 0 cebe caMoM, B TOM 4uciie ¢ moMonibio nHCTpymeHToB UKT;

* CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHOM M MUCbMEHHOM Qopme;

* IPOBOJIUTH CPABHEHUE U KJIACCU(PUKALIMIO TIO 33JaHHBIM KPUTEPUSIM;

* YCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBA3H B U3y4aEMOM KpYTe SIBIICHUM;

* CTPOUTH pacCykJeHus B (hOpMe CBSI3U MPOCTHIX CYXXJIEHUU 00 00BEKTE, €r0 CTPOCHHH,
CBOMCTBAX U CBS3aX;



OO0yJarmMiAcs MOTYYUT BOZMOKHOCTh HAYIUTHCS:

* OCYILIECTBIISITh PACIIUPEHHBIH TMOMCK HH(POpPMALMKM C UCIOJIb30BAaHUEM pECypPCOB
6ubnuotek u cetu MuTepHer;

* IPUMEHATH 000pynoBaHue pu3nuecKoi 1aboparopun «Touka pocray;

* 3amuChIBaTh, (PUKCHPOBATh MHGPOpPMANKI0O 00 OKPYXKAIOIUX SBICHUAX C IOMOIIBIO
nacrpymenTos MKT;

* OCO3HAHHO ¥ IPOU3BOJIFHO CTPOUTH COOOIICHHUS B YCTHOM M MUCBMEHHOW (opMe;

* OCYIIECTBISITh BBIOOp Hambonee d(H(PEKTUBHBIX CIIOCOOOB pEIICHUS 3aJad B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIi;

. CTPOUTH JOTUYECKOe paccyxIeHue, BKJIIOYAlOIIee yCTaHOBJICHHE
IPUYMHHOCIIC/ICTBEHHBIX CBSI3CiHi;

* MOTYT BBIHTH Ha TEOPETHUECKUI YPOBEHb PELICHUS 33/]au: PEIICHHUE 110 OMPEaeIICHHOMY
IUIaHy, BJIAJICHUE OCHOBHBIMH IIPUEMAaMHU PEIICHHS, OCO3HAHMS AEATENBHOCTU IO PEIICHUIO
3aj1a4u.

B cdepe KOMMYHHUKAaTUBHBIX YHUBEPCATBHBIX yUEOHBIX NEHCTBUIN yUaIIuXCs:

* aJICKBaTHO MCIIOJIb30BaTh KOMMYHUKATUBHBIE, IIPEKIE BCETO — pPEUYEBBIC, CPEACTBA IS
peleHusl pa3IMyHbIX KOMMYHUKAaTUBHBIX 33/1a4, CTPOMTh MOHOJIOIHYECKOe COOOIIeHUE, BIAJIETh
JUAJIOTHUecKO (opMON KOMMYHMKALIMU, MCIIONb3Ys, B TOM YHUCIE CPEICTBA U MHCTPYMEHTHI
UKT u gucTaHIMOHHOrO OOIIEHHUS;

* JIOIIyCKaThb BO3MOXXHOCTb CYIIECTBOBAaHHUS Y JIFOAEH PA3JIMYHBIX TOYEK 3PEHUS, B TOM
qucie HEe COBMAJAIOIIUX C €ro COOCTBEHHOM, M OpPUEHTHPOBATHCS HAa IO3UIMIO NapTHEpa B
OOIIIEHHH U B3aNMO/ICHCTBUH;

* YUWUTHIBATh pPa3HbIE MHEHUS M CTPEMHUTHCS K KOOpAMHALMM PA3IMYHBIX MO3ULUN B
COTPY/AHUYECTBE;

* (popmyaHrpoBaTH COOCTBEHHOE MHEHHE U TIO3ULIUIO;

* JOTOBApPHUBATHCS U MPUXOAUTH K O0IIEMY PELIEHHIO B COBMECTHOM JIESITEIbHOCTH, B TOM
4HCJIE B CUTYalluy CTOJIKHOBEHHSI HHTEPECOB;

OO0yuaromuiics MOTYyYUT BOZMOXKHOCTh HAYUUTHCS:

* YYUTHIBATh U KOOPJUHUPOBATH B COTPYIHUYECTBE OTIINYHBIE OT COOCTBEHHOH MO3UIIMH
OPYTUX JIIOJEH;

* YUNTBIBATh pa3HbIe MHEHUS M HHTEPECHI 1 000CHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

* IOHUMATh OTHOCUTEJILHOCTh MHEHUH U MOJXO0/I0B K PEILICHHUIO TPOOIEMBI;

* apryMEHTHPOBATh CBOIO MO3UIUI0 U KOOPJUHHUPOBATH €€ C MO3ULUSAMH NapTHEPOB B
COTPY/ZHUYECTBE MPH BBIPAOOTKE OOIIET0 PEIIeHUsI B COBMECTHOM NesTEIbHOCTH;

* 3aJ1aBaTh BOIIPOCHI, HEOOXOJUMBbIE Il OpPraHU3allMd COOCTBEHHOW AEATENIbHOCTU M
COTPYZIHUYECTBA C MTAPTHEPOM;

* OCYHIECTBJISTh B3aMMHBI KOHTPOJbh W OKa3bIBaTh B COTPYIHHUYECTBE HEOOXOAMMYIO
B3aUMOTIOMOIITb.

IIpenmerHsIe:
- OpUEHTHUPOBATHCS B SIBICHUAX U OOBEKTaX OKPYXKAIOIIErO0 MUPA, 3HATh IPAHULIBI UX
MIPUMEHUMOCTH;



- IOHUMATD OMpeeleHHs] PUNUECKUX BEJIUYUH U MOMHUTH OINpeaensionue GopMyIibl; -
MOHUMATh KaKUM (PU3MYECKUM MPUHIUIIAM U 3aKOHAM MOJYUHSIOTCS T€ WJIM MHBIE OOBEKTHI U
SIBJICHUS] TIPUPOJIBL;

- 3HAHWE MOJICIIH MTOMCKA PEIICHHIA JUTsl 3a]1a4 110 (PU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATUKH.
- IPUMEYaTh MOJICIU SIBJICHUH U 00BEKTOB OKPYKAIOIIETO MUPA;

- aHAJIM3UPOBATh YCIOBUE 33/1a4H;

- iepeopMyIUpPOBaTh U MOICITUPOBATH, 3aAMEHITH UCXOJHYIO 3a]1auy JIPYTroW;

- COCTaBJIATH IIJIaH PELICHUS;

- BBIJIBUTaTh U MPOBEPSATH MpEAJIaracMble JUIsl pELICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMHU OIEpALMSIMH, COCTABJISIOIIUMH MOUCK PEIICHUS
3aJauu.

MeToabl, HCI0JIb3yeMble IIPU OCBOEHUH NMPOrPaMM:

e Meronbl npakTHYeCcKOi pabOTHI: YIPa)KHEHUS .
e Meroa HaOmoaeHUSA

e HccnenoBarenbcKue METObI

e Meron npobieMHOro 00yueHus

e [IpoeKTHO-KOHCTPYKTOPCKHUE METOIbI

e UrpoBbie METOIBI.

e Harnsanuerit Mmetos o0yueHusl.






MoayJab

Conepxanue

CpencrBa neHTpa 00pa3oBaHusi
Touka pocra

1 OCHOBBI MOJIEKYJISIPHO- CraproBblii ypOBeHb
KHHETHYECKOU TeOpUH XapakTepucTuku Ten U BeuiecTs ( opma, 00beMm, L{MMHAPBI CBHHLIOBBIE CO CTPYTOM
BELIECTBA IIPO3PavYHOCTh U HEMPO3PAYHOCTh, YIIPYTOCTh,
MPOYHOCTE.). Monexynsl. JJuddysus. [pmwxenne Habop Ten paHOro odsema
Moliekyi1. bpoyHoBckoe aBukenue. [IpuTsKeHUn 1 Habop Ten pasHoii Macchl
OTTaJIKMBAaHUE MOJIEKYJI. Pa3nuuHble COCTOSHUS
BelecTBa U ux 00bsicHeHue Ha ocuose MKT. Macca .
[lITaTuB 1abopaTOPHBIH C AePKATEITSIMH
JlnotHocTs. OOBEM.
" BECBI 3JICKTPOHHBIC
Ba3oBblii ypoBeHb MeH3ypKa,
SIBneHus, NoATBEPKAAIOIINE MOJIEKYIIIPHOE CTPOCHUE
BCIIIECTBA: ICTUMOCTD, TCINIOBOC paCIIMPCHUC, Kommnekrauus: becnpoBoanoit
yYMEHbILIEHNE 00beMa KHUAKOCTU IIPU UX CMEILIUBAHUH. MYJBTUAATYHK 0 (PU3HKE ¢ 6-10
[IpecraBnenue o pazmepe u Macce Mojekyi. CTpoeHue BCTPOCHHBIMH JAaTYMKAMU!
MOJIEKYJI. XMMHUYECKHUE NPEBPALEHUS KaK Hudposoii narunk remneparypei (-
J0Ka3aTeNIbCTBO aTOMAapPHOIO CTPOEHUS MOJIEKYJI. 40+165C)
CTp OCHIIE ATOMOB. Hudporoii maturk abCONOTHOTO AaBIECHUS
JBrxenne monexyin. Temneparypa. HIkanbr (0...700xT1a)
TEMIIeparTyp.
B3anmopeiictBue monekyn. OObICHEHHE OCHOBHBIX
CBOWCTB TBEP/IbIX T, )KUAKOCTEN U Ta30B Ha OCHOBE
B3aMMOJEICTBHUS MOJIEKYIL.
IIpoaBUHYTHIN YPOBEHD
Crpoenue atoma. Macca aromoB. MosipHas macca.
KonuuecTBo BemiecTBa. ArperaTHble COCTOSIHUS
BEIIECTBA.
2

I'a3wl ¥ uX cBoOiicTBa

CraproBblii ypoOBeHb




Jasnenue raza. OObsicHEHUE TaBJICHUS ra3a Ha OCHOBE
MKT. 3akon [Tackamns. Buyrpennss sneprus. CriocoObl
M3MEHEHHs BHyTpeHHeH sneprun. PaboTa rasza npu
pacmupernn. AtmochepHoe gaBienue. OmbIT
Toppuuesnu. bapomerp. V3menenue nasieHus ¢
BeicoTOM. Manometp. Hacoc.

Ba3oBblii ypoBeHb

PeanbHble ra3sl. Mexanudeckue CBOMCTBA I'a30B.
IIepBbIil 3aKOH TEpMOAMHAMUKU. TeIIOBBIE IBUTATEIN.
BTtopoii 3aKk0H TEpMOAVMHAMHUKMY.

IIpoaBUHYTHIN YPOBEHD

Pacnipenenenue Monekysn raza B IpOCTPaHCTBE.
Pacrnipenenenuie monexyi no ckopoctsiM. OCHOBHOE
ypaBHEHHE MOJICKYJIIPHO-KMHETHYECKON TEOPHH.
VYpaBuenue MenneneeBa-Knaiinepona. M3onporneccsl.
Anumabatusriii nporiecc. Lukn Kapno. .

ManoMeTp )XKUAKOCTHOM
JIEMOHCTPAIIMOHHBII

[Tpubop /i IEMOHCTpaIiH
aTMoc(hepHOTro JaBICHHUS
(MarzmeOyprckue noaymapus)

[Tap IMackans

Kommiexranus: becipoBogHo#i
MYJBTUAATYHK 0 (PU3UKE C 6-10
BCTPOCHHBIMH TaTYNKAMH:

[udporoii gaTurK TemrepaTypsi (-
40+165C)

Hudporoit maTurk abCONMOTHOTO AaBIECHUS
(0...700xI1a)

JKuakoctu 1 UxX cBOMCTBa

CrapToBblii ypOBeHb

JlaBnenue B )kuaKOCTH U Taze. CooOILIatoNIecst COCY/IbI.

[Imro3b1. ['mapasnnuecknii nmpecc. ['mapaBinueckuit
TOPMO3. ApXUME0Ba CUJIA. Y CIIOBHS IIJIABAHUS TEIN.
Bosnyxomnasanue. [ImaBanue cynos.

ba3oBblil ypoBeHb

[ToBepxHOCTHOE HaTsKEHUE. KanmisspHOCTb.
CwmaunBanue. J[BUKeHUE )KUJIKOCTH U Ta3a 1Mo TpyOam.
3akoH bepnymin. 3aBUCUMOCTb JaBJICHHS )KUIKOCTH OT
CKOPOCTH €€ TeUeHUs1. BSI3KOCTh KUIKOCTH.
TermmoBoe pacmmpenue xuakocteil. CMaunBaHue U
KanWUIIPOHOCTh B TEXHUKE. buonoruu, menunuse.

IIpoaBUHYTHIN YPOBEHD

[Tpubop s AEMOHCTpAIMK IaBJICHUSI B
KHAIKOCTH
Cocynsl cooOImaronmecs




Mojenb CIJIONIHOM Cpe/ibl U €€ XapaKTepUCTUKU. Buibl
JIBIDKCHHUSI CIUTOIIHON cpeibl. OObeMHbBIC U
MMOBEPXHOCTHBIE CHIIbl. CBOMCTBA KOHTAKTHBIX CHIL.
JlaBneHue B KUAKOCTH WM Ta3e. Y CJIOBHS paBHOBECHS
HEC)KUMaeMOoH )KUIKOCTH. OTHOCUTEIBHOE PAaBHOBECHE
JKUJIKOCTHU. 3aKOHBI JUHAMHUKHU CIUIOLIHON CPEIbI.
JIBr>KeHUE TeJ B KUIKOCTH.

TBepable Tena U UX CBOMCTBA

CrapToBblii ypOBeHb

Kpucrannunueckue u amopusie Tena. Kpucrannuueckast
pelieTka. 3aBUCUMOCTh (PU3UYECKUX CBOWCTB TeJa OT
CTPOEHUS KPUCTAJUIMYECKON pemieTku. [1naBienue n
oTBepaeBanue Tei. Temmeparypa miasieHus. JIuTse.

BeIpamuBanne KpucTajios.

Ba3oBblii ypoBeHb

Kpucrannumaeckue u amopdusie Tena. MneanpHbie
KpucTai. TUIbI KpUCTANINYECKUX PEIIETOK.
CuMMeTpHs KpUCTAUIOB. AHM30TPOIHSI KPUCTAIJIOB.
Mexanundeckoe HanpsikeHue. Jledopmanuu. [TpouynocTs.
[TnacTHUHOCTBIO XPYNKOCTh. JledeKTh
KPUCTAININYECKON PELIETKU U X BIMSIHHUE HAa CBOICTBA
BellecTBa. TeIoBoe paclIMpeHUe TBEPABIX TE.
XKunkue kpucramisl. MexaHMUeCKHe CBOICTBa
Ouonornueckux Tkanen. Kunkue kpuctamisl. XKuakue
KPHUCTAJIJIbI B )KUBOM OpPTaHU3ME..

IIpoaBUHYTHIN YPOBEHD

Mopenu B3auMOAECUCTBUS yIPYTIUX Tel. YIPYrocTh
CTepxHA 1 HUTHU. 3aKoH ['yka. )KecTkocTh. 3aBUCUMOCTh
KECTKOCTHU OT (PU3UYECKUX CBOMCTB CTEPIKHS U HUTH.

[Tap ¢ xonbLIOM

Kommnexramus: becipoBogHoM
MYJIBTUAATYHK 0 (PUBHKE C 6-10
BCTPOCHHBIMU JaTYUKAMHU:
[udporoii naTunk TemmnepaTypsi (-
40+165C)
udpoBoii naTyrk aOCOIIOTHOTO AaBJICHUS
(0...700kIIa)




Moayns FOnra. CBsi3b nopsjika CTpO€HUs BEILIECTBA C
TEMIIEPATYPOU.

CaoiicTBa mapoB ( BApHaTUB)

CraproBblii ypOBeHb

@da30BkIN epexo/1 Map-KuaKocTh. Mcnapenue.
Konpaencanus. Haceimennsiil nap. BiaxxHoCcTh BO3yXa.
Kunenue xxunkoctu. Todka pocsl.

Ba3oBblii ypoBeHb

PaBHOBecue MeK 1y )KUKOCTBIO U IIAPOM.
MounekynsipHbIi MEXaHU3M UCIapeHUs! U KOHIEHCALUH.
Temora napooOpazoBanusi. HackimeHHbIi nap.
3aBUCHMOCTD HACBIIIEHHOI'O IIapa OT TEMIEPATYPHI.
Kputnueckas remnepartypa. MectaOuibHble COCTOSHUS
xuakoctu. [lapunanbHoe 1aBneHue BOASHBIX [1apOB .

IIpoaBUHYTHIN YPOBEHD

Cxxmxenne ra3oB. /[Ba ciocoba nepeBojia mapa B
KHUJIKOCTH ( OXJTAXKIEHUE U CHKATHE) KOHICHCUPOBAHHOE
COCTOSTHHE BENIeCTBA. MaKpOCKOMUYECKHUE TTapaMeTPhI
ONKMCAHMS TEIJIOBBIX MTPOIIECCOB C YHACTUEM JKHIKOCTEN
u ra3oB. MKT u cBoiicTBa napoB

Kommnnekrarus: becipoBoHoi
MYJIBTHAATYHK 0 (GU3HKE C 6-F0
BCTPOCHHBIMU JIATYNKAMH:
[udpoBoii qaTuuK TeMIepaTypsi (-
40+165C)
udpoBoii naTyrk abCOIIOTHOTO AaBICHUS
(0...700kI1a)




KAJTEHJAPHO-TEMATHUYECKOE IVTAHMPOBAHUE ( 2 YACA B HEJIEJIIO)

Ne Tewma 3anATHA CpenctBa nietpa oOpasoBanus «Touka pocta»
OCHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH TeOpUH
1 OcnoBbel MKT. Ctpoenue BemectBa. SIBjaeHuUs MOTBEPKAAOIIIE
MOJIEKYJISIPHOE CTpoeHue BemiecTBa. ONbIThI MOATBEPKAAIOIINE HnauHApEI CBUHIOBBIC CO CTPYTOM
MOJIEKYJISIPHOE CTPOEHHUE BEIIECTBA: TEIJIOBOE pPaCIIMpPEHUE,
yMeHbllIeHuEe 00beMa IPU CMEIIMBAHNUN BEIIECTB. HaGop e paBHOro oosema
HaGop Ten paBHOW Macchl
2 Pazmep u macca monekyn. Ctpoenne moseky. [lonsarue
HaHOTexHoJoruil. OueHka pazmMepa MoJIeKyIbl 110 poTorpapusiM.
[ITaTiB 1a0OpPaTOPHEI C IepPKATEIIMA
3 JIBmxenue monekyi. bpoyHnosckoe asuxenue. Juddysus. BECHI YICKTPOHHbIC
MEH3YpKa,
4 [IputskeHne u oTTankuBaHUE MOJIeKYIl. OMNBITHI, TOITBEPKIAIOLINE
B3aMMOACUCTBHUC MOJICKYIIL. Komrutekranust: becripoBoiHO#M MyJIbTHAATYHK 1O
= (u3MKe ¢ 6-10 BCTPOCHHBIMU JIATYMKAMU:
) Cocrosanus BemiectBa. O0bsiCHEHHE X pa3nuuuii ¢ Touku 3peHust MKT. .
udposoit naTuuk remneparypsi (-40+165C)
1(PpOBOIH TaTUMK a0COTIOTHOTO JABICHUS
6 XapakTepucTuKy Ten u BemecTs( popma, 00beM, MPO3pPavYHOCTh, Hndp A (0...700xTTa) A
. Klla
YIPYTOCTh, IPOYHOCTH). MccrienoBanme XapakTEpUCTUK PA3IUYHBIX
TBEP/BIX Tel.
7 N3mepenne o0bema TBep0ro Teja MpaBUIbHON (GOPMBI.
8 N3mepenne o0bema TBep0ro Teja HeMpaBHIbHOM (POpMBI.
9 W3mepenne 00eMOB KHUIKOCTH
10 N3yuenue nameHeHus: oobemMa rasa.
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Macca BemectBa. M3mepenue Macchol Te.

12 [InotHOCTH BemecTBa. M3MepeHre mIOTHOCTH NPSIMBIM U KOCBEHHBIM
croco0amu.
13 Temneparypa. lllkansl Temnepatyp. M3yueHue TepMoMETpOB.
N3mepenne temiepaTypbl ¢ TOMOIIBIO CPEACTB UG POBOIA
nabopaTopum.
14 OObsicHeHHEe CBOMCTB TBEP/ABIX T, JKUJKOCTEH 1 ra30B HA OCHOBE
B3aUMOJCICTBUSA MOJIEKYII.
T'a3ol u ux ceoiicmea.
15 JlaBrenue raza. O0bsicHeHUE AaBiieHHs ra3a Ha ocHoBe MKT. 3okon ManomeTp XKUIKOCTHOM JI€EMOHCTPALIMOHHBIN
Iackans. [Tpubop 1151 AEMOHCTpAaK aTMOC(EPHOTO
v BIICHUS (Mar. TCKHE T usi

16 Buytpennss sneprusi. CnocoObl U3MEHEHHsI BHYTPEHHEH SHEPTHH. AlaBIie (Maraebyprexue nomymapus)
[Tap ITackans

17 Pabota rasa npu pacmmpeHum.
Kommnekranus:becripoBoaHO#M MyTbTHIATUHK 11O

18 Atmocdeproe nasnenue. Onbit Toppuyesy. (husuKe ¢ 6-10 BCTPOCHHBIMH JaTYNKAMHU:
Ludposoit natuuk remneparypsl (-40+165C)

19 W3mepenune armochepHoro nasienus. bapomerp. LndpoBoii 1aTINK aOCOTFOTHOTO TaBIICHUSI
(0...700kI1a)

20 N3menenue nasienus ¢ BbicoTod. ManomeTpsl. Hacocsl.

21 PeanbHble ra3zel. MexaHnyeckue CBOMCTBA ra3oB.

22 Temnossie nurarenu. KI1/] TermmoBoro aBurarens.

23 IlepBblii 3aKOH TEPMOJUHAMHUKH.
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BTopoii 3ak0oH TepMOAMHAMUKH.

25 N3omporiecchl.
26 HccnenoBanue n306apHOro mporiecca.
27 HccnenoBanue H30XOPHOTO Tpoliecca.
28 HccnenoBanue N30TepPMUYECKOTO TpoLecca.

Kuokocmu u ux ceoiicmea
30 JlaBIIeHHE B KUIKOCTH.

[Tpubop a1 AEMOHCTPAIUK AaBJICHUS B JKUIKOCTH

31 Cooobmaromumecs cocysl. L0361 Cocy s coobmatomecs
32 IMappaBnuueckwuii npecc. ['uapaBiunueckuii TOpMo3.
33 Apxumenosa cuia. MccienoBanue apXxuMe0BOH CHITHL.
34 IlnaBanue ten. MccnenoBanue yCaoBUid MIIABaHUS TEN.
35 BosnyxortaBanue. [linaBanue cynos.
36 [ToBepXHOCTHOE HATSHKEHUE.
37 CmauuBanmue.
38 KanmnnspHocTs.
39 CMaunBaHUe U KaNWUIIPHOCTh B IPUPOJIE, TEXHUKE, OBITY.
40 | JIBmyKeHUE )KUAKOCTH U ra3a 1o Tpyoam. 3akoH bepHymm. 3aBUCHMOCTB

AABJICHUA KUAKOCTU OT CKOPOCTH €€ TCUCHU .
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BsskocTb KHNIKOCTH.

42 TemnnoBoe pacimMpeHne KUIKOCTEH.
Teepovie mena u ux ceoiicmea.
43 Kpucrannnueckue u amopdusie Tena. MneanbHblil KpUCTAILIL. Iap ¢ KoJIbLOM
Kpucrannuueckast pemierka. 3aBUCUMOCTb (PU3NYECKUX CBOWCTB TeJla OT
KPHUCTAIUTHYCCKOI PEIICTKH. Kommnekrauus:becripoBogHOM MyIbTUAATYHK IO
(hmsuKe ¢ 6-10 BCTPOSHHBIMU TaTYHKAMIL:
44 CummeTpus KpUCTAJLIOB. AHU30TPOIIUS KPUCTAILIIOB udposoit natuuk remneparypsi (-40+165C)
HudpoBoii qaTyrk aOCOITIOTHOTO AaBJICHUS
45 W3ydeHue cBOMCTB aMOP(HBIX TEIL. (0...700xI1a)
46 [InaBnenue u otBepAeBanue. Temneparypa miasieHus. JIutee.
47 N3yuenune npoliieccoB MIaBIeHUs U OTBEPACBaHMUS.
48 Mexanunueckoe HanpspkeHue. Jledopmaru. OnbITsl o gedopmanuu.
49 IIpounocts. IInacTuuHOCTE. XPYIKOCTB.
50 N3yueHune TemIoBOro pacuimpeHus TBEPIbIX Tell.
51 Kunkue kpuctaisl. Kuakue KpUCcTaibl B )KUBOM OpraHu3Me.
MexaHnueckre CBOMCTBa OMOIOTHYECKUX TKaHEH.
52 JaBnenue TBepabIX Ten. M3ydueHne qaBneHus TBEPbIX Tedl.
53 Yupyrocts 1 )xecTtkocTh. 3akoH ['yka. MccnenoBanue »xecTKOCTH

MPYXUHBI 1 HUTH.

Ceoiicmea napoe.




54

®da3oBbIil nepexo1 KuaKocTh-nap. Ucnapenue. Konaencanus.

Kommnekrauus:becripoBogHOM MyIpTUAATYHK IO
¢uznKe ¢ 6-10 BCTPOSHHBIMH JaTYUKAMHU:

55 WN3yuenne sBICHNUS NCIIAPCHHUSL [Mudporoit maTuuk remneparypsi (-40+165C)
56 K I/I L[Hq)pOBOﬁ JaT4YuK a0COJIFOTHOTO JaBJICHUA
UTICHUE KUAKOCTH. VI3yueHune SBIeHUs KUTICHHS. (0....700xTTa)
57 Hacsimennsiit nap. Bnaxxnocts Bo3ayxa. Touka pocsl. [lapuuansaoe
JTaBJICHHE.
58 H3mepenue BIaxXHOCTH Bo3yxa. [ urpomerp.
59 PaBHOBecue Mex 1y KUAKOCTHIO U TapoM. OObsICHEHHE UCTIAPEHUS C
Touku 3penuss MKT.
60 Ternora mapoobpa3oBanusi. 3aBUCHMOCTH HACBIIIIEHHOTO Mapa OT
temmeparypsl. Kputnueckas Temmneparypa
61 Cxmxenue ra3oB. J[Ba criocoba nepeBoia mapa B dHIKOCTh (
OXJIKJCHHUE U CXKATHE).
62 CgoiicTBa mapos.
Hccneoosamenvckan oesasmenpHoOCHmb.
63 Pabora Hag nmpoexTomM
64 Pabora Ha1 mpoexkToM
65 PaGora Hag nmpoexTomM
66 PaGora Hag mpoexTomM
67 PaboTa Hag mpoekToM
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Pabota Hax mpoekToM
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