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IMosicuuTeILHAS 3aIMCKA

Hemmn:

¢ OcBoeHne 3HaHUH O PyHJAMEHTAIBHBIX (PU3MYECKUX 3aKOHAX M MPHHIUIAX, JEKALIUX B
OCHOBE COBPEMEHHOH (PM3MUECKOW KapTHHBI MUpa; HanOoJjiee BAXKHBIX OTKPBITUAX B 00JacTu
(Gu3uKK, OKa3aBIIMX OINpENeNAIoNlee BIUSHUE HAa PA3BUTHE TEXHUKH U TEXHOJOTHH, METO[
HAYYHOTO TTO3HAHUS TPUPOIBL;

eOnBylaicHNEe YMEHUSMH [POBOJAWTH HAONIOJNCHWS, IUIAHUPOBAaTh W  BBINOJHATH
HKCIIEPUMEHTHI, BBIBUTATh TUIIOTE3bl M CTPOUTH MOJEIH, MPUMEHAThH MOJyYCHHbIC 3HAHUS T10
¢usuke I OOBSICHEHUS pa3zHOOOpa3HBIX (U3NYECKHX SBJICHHA ¥ CBOWCTB BEIIECTB;
NPaKTUYECKOTO  HCIONBb30BaHMA  (U3MYECKUX  3HAHWH;  OICHHWBAaTh  JIOCTOBEPHOCTh
€CTECTBEHHOHAyYHOU NH(OpMaLIUK;

¢ PazBuTHe O3HABATENILHBIX MHTEPECOB, HMHTEIICKTYAILHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TIpollecce MPHOOpPETeHHsS 3HAHUN MO (PHU3MKE C HUCIOIB30BAHUEM pPAa3IMYHBIX HMCTOYHHUKOB
UH(POPMALIUU ¥ COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH;

eBocriurtanue yOeXJICHHOCTH B TMO3HAHWM 3aKOHOB TIPHPOJABI W  HCIOJIH30BAHUS
JNOCTIDKEHUH (u3MKM Ha Onaro pasBUTHS YEJIOBEYECKOH NMBWIM3ALNU; HEOOXOIUMOCTD
COTPYAHUYECTBA B MPOIIECCE COBMECTHOTO BBHIMOJIHEHUS 33/1a4H, YBAKUTEIHHOTO OTHOIICHUS K
MHEHHUIO OIMOHEHTa TpH OOCYXKICHWHM  NpoOJIeM eCTECTBEHHOHAYYHOTO COJCPIKaHMS;
TOTOBHOCTH K MOPaJIbHO-ITUYECKOW OIICHKE HMCIIOJIb30BAHUS HAYYHBIX JIOCTHKCHHH, YyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIIEeH Cpebl.

e Vcnionp30BaHusl TpUOOPETEHHBIX 3HAHUN M YMEHHMI JUIS PEUICHUs MPAKTUYECKUX 33734
MIOBCEHEBHOM JKM3HHU, obOecreyeHue O€30MacHOCTH COOCTBEHHOM JKM3HH, palMOHAILHOTIO
IPUPOJIONIOIB30BAHUS U OXPaHbl OKPYXKAIOIEH Cpe/ibl.

3agaun:

¢ O3HaKOMIIEHHE IIKOJIHUKOB C OCHOBaMU (DM3UKU BellecTBa, CHOPMUPOBATH €€
OCHOBHBIE TOHSTHS, J1aTh NPEICTaBICHHE O HEKOTOPHIX (U3MUYECKUX 3aKOHAX U TEOPHsIX,
Hay4YUTbh BUJETH UX IIPOSIBICHUS B IIPUPOJE;

e ChopmupoBaTh OCHOBBI E€CTECTBEHHO-HAyYHOW KapTHHBI MHpPa W IIOKa3aTh MECTO
YeNoBeKa B HEH, CIYKUTh OCHOBOU JUIsl POPMHUPOBAHUS HAYYHOTO MUPOITOHIUMAHHS,

¢ O3HaKOMHUTh C OCHOBHBIMH TPUMEHEHUSMH (PU3HUECKHUX 3aKOHOB B MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa C LEJIbIK0 YCKOPEHHMS HAyYHO-TEXHHUYECKOIO Mporpecca M pelIeHUs
HKOJIOTUUYECKUX MPOOIIeM;

© 3HAKOMCTBO C METOJIaMH €CTECTBEHHOHAYYHOI'O MCCJIEJOBAaHMUS, B YACTHOCTH C
HKCIIEPUMEHTOM W Ha4aJIaMH MOCTPOCHUS (PU3UIECKUX KOHIICTIITHI;

e ®opMHUpPOBaHME YMEHUS BBIIBUTaTh THIOTE3bl, CTPOUTH JIOTMYECKHE YMO3AKIIOUECHUS,
MOJIb30BaThCS MHAYKIUEH, TeTyKIIMENH, METOJaMH aHAJIOTUI U UAeaTnu3alui;

e O0ecrneunTh OCHOBY JUISl M3YYEHHUs €CTECTBEHHOHAYYHBIX KYPCOB KaK MapajuIebHO C
JIAHHBIM KYPCOM, TaK U JUIs TIOCTEAYIOIIETO 00 yIeHHS

IInanupyemMble pe3ybTaThl:

Peanmzamusi mporpaMMbl  cOCOOCTBYET JOCTHIKCHUIO — CIEAYIONIUX  PEe3YyIbTaTOB:
JInYHOCTHEIE:



B cdepe nuaHOCTHBIX YHUBEPCATBHBIX YUCOHBIX CUCTBUN yUalTUXCS:

* y4eOHO-TIO3HABATENIbHBI HHTEpEC K HOBOMY Yy4eOHOMY MarepHagy U crocodam
peleHns] HOBOM 3a/1a4H;

* OpHEHTAIlUMsl HAa TMOHMUMAaHWE IMPHYUH yclexa BO BHEYYEOHOH IEATENbHOCTH, B TOM
qycjieé Ha CaMOaHaJIW3 U CaMOKOHTPOJIb pe3yJbTaTa, Ha aHAJIU3 COOTBETCTBUS pE3YJIbTATOB
TpeOOBaHUAM KOHKPETHOMH 3a/1auu;

* CIIOCOOHOCTh K CaMOOLICHKE Ha OCHOBE KPHUTEPHUEB YCIIEHIHOCTH BHEYy4YeOHOM
nesrenbHocTH; O0ydarouiics NoJydUT BO3SMOXKHOCTD U1l (DOPMUPOBAHMS:

* BHYTPEHHEH MO3MLUHU IIKOJBHUKA HA YPOBHE MOJO0XKHUTEIBHOTO OTHOIIEHUS K IIKOJIE,
NOHMMaHHsI HEOOXOAMMOCTH YUYECHHUS, BBIPAKEHHOTO B MpeoOIajaHny yuyeOHO-TI03HABATEIbHBIX
MOTHBOB;

* BEIpQ)KEHHOW yCTOWYMBON y4eOHO-TTO3HABATEIPHON MOTHBALIMU YICHUS;

* YCTOMYMBOTO Y4eOHO-TI03HABATEIILHOTO HHTEPECca K HOBBIM OOIIMM CIIOCO0aM PEIICHHS
3ajay.

MeramnpeameTHble:

B cdepe perynatuBHbIX yHUBEpCAIbHBIX YU€OHBIX JEMCTBUH ydalUXcCs:

* IJIAHUPOBATh CBOM JICHCTBUSA B COOTBETCTBUM C IIOCTAaBJICHHON 3aJayeil U yCIOBUSAMU
ee peaju3anuy, B TOM YUCIIE BO BHYTPEHHEM ILIAHE;

* YUUTBHIBATh YCTAHOBJIEHHBIE [TpaBWJia B IUNITAHUPOBAHUU U KOHTPOJIE CIIOCO0a pelIeHus;

* OCYILIECTBIISITh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb IO PE3YJIbTATY;

* OILIGHMBATh MPAaBUJIBHOCTh BBIIIOJHEHUS JEHCTBUS Ha YpOBHE aJeKBATHOM
PETPOCHEKTUBHOM OLIEHKU COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUAM JAHHOW 3a/1aud U 3aJJauHOU
obacTu;

* aJICKBATHO BOCIIPUHUMATbH NPEAJIOKEHUS U OLIEHKY yYUTENIeH, TOBApHUILEH, pPOAUTENEH
U IPYTUX JIOJIEH;

* pasznuuaTh Ccroco0 M pe3ynbTar AeicTBus. OOydaromuiics MOJYYUT BO3MOXKHOCTD
HAy4YUTCS:

* B COTPY/IHUYECTBE C YUUTEJIEM CTaBUTh HOBBIE yUEOHbIE 3a/]aul;

* IPOSIBJIATDH [MO3HABATEJIbHYIO HHUIIMATUBY B yU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEIbHO aJ€KBAaTHO OLEHUBATh MPABUIBHOCTh BBIMOJHEHUS JEHCTBUS U
BHOCUTBH HEOOXOJTUMBIE KOPPEKTUBBI B HCIIOJIHEHHE KaK 110 X0y €ro peaju3aliy, TaKk U B KOHIE
JIEHCTBHS.

B cdepe no3HaBaTenbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydaIuX csi:

* OCYIIECTBJIATH IMOMCK HEOOXOAMMOM MHGOpMAlMM Ui BBINOJIHEHUS BHEYYEOHBIX
3aJaHUNl C UCIHOJb30BaHHWEM Y4YeOHON JuTepaTypbl U B OTKPHITOM HHGOPMAIMOHHOM
IPOCTPAHCTBE, OJHIMKIONEAWM, CHOPAaBOYHUKOB (BKJIIOYasi JJIEKTPOHHBIE, LH(PPOBHIE),
KOHTPOJIMPYEMOM NpocTpaHcTBe MHTEepHeTa;

* UCTOJIB30BaTh 000pyaoBaHKue puznyeckoil tabopatopuu «Touka pocTta» MpH pereHun
y4eOHO — SKCIIEPUMEHTAIbHBIX 33/1a4;

* OCYILIECTBIATH 3aMUCh ((PUKCAIHMIO) BHIOOPOUHOM MHPOpPMALIMU 00 OKpYXKAroIeM MUpE
U 0 ce0e caMOM, B TOM YHUCIIE C TOMOIIbI0 nHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHHMSI, POEKTHI B YCTHOM U MHUCbMEHHOH (opme;

* IPOBOJINTh CPABHEHUE M KJIACCU(DUKALIMIO IO 33JJaHHBIM KPUTEPHIM;

* yCTAHaBJIMBATh IPUYUHHO-CIICCTBEHHBIE CBSI3U B U3y4a€MOM KpYTe sIBJICHUI;

* CTPOUTH pacCyXIeHUs B (hOpPME CBSI3U MPOCTHIX CYXKIEHUM 00 00BEKTE, ero CTPOCHHH,
CBOMCTBaX M CBS3aXx;



OOyuaronuiicss HOTYYUT BO3MOXKHOCTh HAYUUTHCSA:

* OCYIIECTBIISITh PACIIUPEHHBIA TMOMCK HH(POPMALMKU C UCIOJIB30BAaHHEM pPECypCOB
6ubmmotek u cetu MHTEpHET;

* IPUMEHSATH 000pynoBaHue puzndeckoi nadoparopun «Touka pocTtay;

* 3amuchbiBaTh, (PUKCHPOBATh MHGOPMALUMI0O 00 OKPYKAIOIIUX SBICHUSX C I[OMOIIBIO
nncrpymentoB UKT;

* OCO3HAHHO U MPOHU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM U MUCbMEHHOU hopme;

* OCYHIECTBJIATH BBIOOpP Haumbosiee H(P(PEKTUBHBIX CIOCOOOB peEIIeHUsT 3a1ad B
3aBHCHUMOCTH OT KOHKPETHBIX yCIOBUH;

. CTPOUTH JIOTHYECKOe paccyxaeHue, BKJTIOYAIOIIEE yCTaHOBJICHHE
NPUYHMHHOCIIEICTBEHHBIX CBSI3CH;

* MOTYT BBIMTM HAa TEOPETUYECKHH YPOBEHb pEUICHUS 3a4ad: pelIeHue I10
OTpe/ieIEcHHOMY IIJIaHy, BIAJCHHE OCHOBHBIMU MPUEMAMH PELICHUS, OCO3HAHUS JIEATEIbHOCTH
0 PEIICHHUIO 33/1a4H.

B cdepe koMMyHUKATHBHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUI ydalUXCs:

* QJICKBaTHO UCIIOJIb30BaTh KOMMYHUKAaTHBHBIE, TIPEXK/IE BCETO — PEUYEBHIC, CPEACTBA IS
pelIeHus pa3IMyHbIX KOMMYHUKAaTHBHBIX 3a/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIICHNE, BIaeTh
JMAJIOTHYECKO (hOpMON KOMMYHHKAIIMH, MCIIONB3YsS, B TOM YHCJE CPEJCTBA U MHCTPYMEHTHI
UKT u qucTaHiimOHHOT0 OOIIECHUS;

* JIOIyCKaTh BO3MOKHOCTh CYLIECTBOBAHM Yy JIIOJIEH Pa3IUYHBIX TOYEK 3PEHUS, B TOM
YuCciIe He COBMAJAIOIIUMX C €ro COOCTBEHHOH, M OPHUEHTHUPOBATHCS Ha MO3MILMIO MapTHEpa B
OOIIEHUH U B3aUMOJIEHCTBUH;

* YUYUTBHIBaTh Pa3HbIe MHEHMS U CTPEMHUTHCS K KOOPJMHALMU Pa3IMYHbIX MO3ULUI B
COTPY/IHUYECTRBE;

* (popmyarpoBaTH COOCTBEHHOE MHEHHUE U MTO3ULHIO;

* TOTOBAPHUBATHCS U MPUXOAUTH K 00IEMY PEIICHUIO B COBMECTHOH JIEATEIIEHOCTH, B TOM
YHCIIe B CUTYAIlH CTOJIKHOBEHUSI HHTEPECOB;

OOyuaronuiicss HOTYYUT BO3MOXKHOCTh HAYUUThCS:

* YUUTHIBATh U KOOPAMHUPOBATH B COTPYAHUUYECTBE OTIMYHBIE OT COOCTBEHHOM MO3UITNH
JIpYTUX JIIOACH;

* YUUTBIBATh pa3Hble MHEHUS U MHTEPECHl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMATh OTHOCUTEIBHOCTh MHEHUH U MOJIXOJI0B K PELICHHUIO MPOOIEMBL;

* apryMEHTHPOBAaTh CBOIO MO3UIMI0 M KOOPIAWHUPOBATH €€ C MO3HUIMSIMH MapTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIIeHUs B COBMECTHON AESITEbHOCTH;

* 3aJlaBaTh BOIIPOCHI, HEOOXOJMMBbIE IJII OpPraHM3alMU COOCTBEHHOW AEATEIHbHOCTH M
COTPYJIHUYECTBA C TAPTHEPOM;

* OCYUIECTBJISATh B3aUMHBIH KOHTPOJIb M OKa3bIBaThb B COTPYIHHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb.

[IpenmertHsie:
- OPUEHTUPOBATHCS B SBJICHUSAX M OOBEKTAX OKPYKAIOUIEr0 MHpA, 3HATh TPAHUIIBI UX
MIPUMEHHUMOCTH;



- IOHUMATh OmpeesieHus (PU3NUECKUX BEIMYUH U TIOMHUTH ONpeesomue GopMybl; -
MOHUMATh KaKuM (DPM3MUECKUM MPUHIMIIAM U 3aKOHAM TOJYUHSIOTCS T€ WU UHBIE OOBEKTHI U
SIBJICHUS TIPUPOJIBL;

- 3HaHWE MOJIEJIH MTOMCKA PELICHUH s 33134 110 (pusuke;

- 3HATh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IpUMeYaTh MOJICJIH ABJICHUN 1 0OBEKTOB OKPYKAIOIIETO MUPA;

- aHaJIM3UPOBAThH YCIOBHE 33/1a4U;

- iepeopMyIUPOBATh U MOJICIIUPOBATh, 3aMEHSITh UCXOHYIO 3a/1a4y APYroi;

- COCTaBJIATH IJIaH PEIICHHUS;

- BBIJIBUTaTh U MPOBEPSTH Mpe/jiaraeMple JJis PEUICHUsI TUTIOTE3BI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIEpAlMSIMH, COCTABISIOMIUMH TMOUCK PEIICHUS
3a/1a4H.

Metoabl, HCTIOJIb3YyeMble IPH OCBOEHUH MPOrPaMM:

e Meroapl pakTUYECKOM pabOTHI: YIPaKHEHHUS .
e  Merton HabmoaeHUS

o MHccunenoBarenbCkue METOIbI

e Meron npo6iieMHOTO O0y4YEeHUS

e [IpoeKTHO-KOHCTPYKTOPCKUE METOIBI

e UrpoBbie METOABI.

e Harnsanuerit Mmeton 00y4deHusl.



Ne Monyanb Coaepxanue CpencrBa nenrpa
o0pasoBanus Touka pocra
1 OCHOBBI MOJIEKYJISIPHO- CraproBblii ypOBEeHb
KMHETUYECKOU TEOpUH XapakTeprcTHKH Tell 1 BeecTs ( hopma, 00beM, mpo3padyHocTh U | LIMIHHAPBI CBHHIIOBBIC CO CTPYTOM
BEILECTBA HENPO3PAYHOCTh, YIPYTOCTh, IPOYHOCTD.). Mosekyisl. Auddysus.
JBrxenue Mosekyi. bpoyHoBckoe nBuxenue. [Iputskenun u HaGop Ten paBroro o6nema
OTTaJIKMBAHUE MOJIEKYJI. PasIMuHbIe COCTOSHMS BELIECTBA M UX Habop Ten paBHoO# Macchl
o0bsicienue Ha ocHoBe MKT. Macca .IlnotHOCTE. O0BEM.
basosr1it yposens ITaTtuB 1a60paTOPHBIA C
SBneHus, NOATBEPKAAIOIINE MOJIEKYJIIPHOE CTPOEHUE BEILECTBA: JepIKaTeIIMH
JEIUMOCTb, TEIJIOBOE paclIMpeHue, yMeHbIIeHne o0bemMa BECHI DIEKTPOHHBIE
KUJKOCTU IIPU UX CMEUIMBAHUH. MeH3ypKa,
[IpecTtaBnenue o pazmepe u Macce MosieKysl. CTpoeHrue MOJIEKYJI.
XHUMHYECKUE IPEBPALLECHHS KaK JI0KAa3aTEIbCTBO AaTOMAapHOT O Kommnekranusa: becripoBonHo#
CTPOEHUS MOJIEKYII. MYJIBTUAATYHK 1O (PUBUKE C 6-10
CTpOCHI/Ie aTOMOB. BCTPOCHHBIMH OaTYUKaMU:
JiBmxenue monekyi. Temneparypa. [lIkansl Temneparyp. Hugposoit aTunk Temneparypsi (-
B3aumoneiictBue mosnekyi. O0bscHEHHE OCHOBHBIX CBOICTB . 40+165C)
TBEPABIX TEJ, KUAKOCTEN U ra30B HA OCHOBE B3aUMOJIEHCTBUS Hugposoii paruitk abcomorroro
nasnenus (0...700kI1a)
MOJIEKYJL.
IIpoaBUHYTHIN YPOBEHD
Crtpoenue atoma. Macca aromoB. Mossipuast Macca. KonudecTo
BellecTBa. ArperaTHble COCTOSIHUSI BEILIECTBA.
2 MaHOoMeTp KHUAKOCTHOM

T'a3w1 1 ux cBolicTBa

CrapToBblii ypOBEeHb

Jasnenue raza. O0bscHeHHe gaBieHus raza Ha ocnose MKT.
3akoH [lackans. Buyrpennss sneprust. CriocoObl U3MEHEHUS
BHyTpeHHel sHeprun. Pabora rasza npu pacmmpeHuu.
Atmocdepnoe naienne. OnbiT Toppudennu. bapomerp.

JIEMOHCTPAIIMOHHBIN

[Tpubop 11 IeMoHCTpanuu
aTMOC(EepHOro JAaBICHUS
(MaraeOyprckue moymapusi)




N3menenue nasienus ¢ Bbicotoi. Manometp. Hacoc.

ba3oBblii ypoBeHb

Peanbable ra3pl. Mexannyeckue cBoicTBa ra3oB. [lepBblii 3aKOH
TepMoaMHaMuKH. TeroBelie aBUraTeau. Bropoii 3aKoH
TEPMOJIMHAMHKH.

IIponBUHYTBIN YPOBEHB

Pacnipenenennie Monekyn ra3a B mpocTpaHcTBe. Pacripenenenue

MOJIEKYJI 110 CKOpocTAM. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-

KMHETUYECKOU Teopuu. Y paBHeHue Menaeneea-KnannepoHna.
M3omnporneccrl. AnuabaTtHsiil mporecc. [ukn Kapho. .

[Tap Iackans

Kommnekranus:becripoBoHoii
MYJbTUAATYHK 0 (PUBHKE C 6-10
BCTPOEHHBIMU JaTYNKaMHU:
Ludposoit naTuuKk TeMneparypsi (-
40+165C)

Hudposoit maTank aOCOIOTHOTO
nmasienus (0...700kI1a)

Kunkoctu 1 UxX cBOMCTBA

CraproBblii ypOBeHb

JaBnenue B xuaKocTH U raze. Coolmraronuecs cocysl. [1nro3mr1.
I'unpaBnuueckuii npecc. 'mapasnudeckuili TopMo3. ApxumenoBa
cuia. YcioBus miaBanus teil. Bosznyxonnasanue. [1naBanue
CYZOB.

ba3oBblii ypoBeHb

IToBepxHOocTHOE HaTskeHue. KanumisipHocts. CMaunBaHUeE.
JIBu>keHMe KUAKOCTHU U rasa mo Tpyoam. 3akoH bepryrim.
3aBUCHUMOCTD JABJICHUS KUIKOCTH OT CKOPOCTH €€ TeUSHHS.
Bsa3kocTh XUIKOCTH.
TennoBoe pacmmpenue xxuakocreid. CmMaunBaHue 1
KaMmUIIPOHOCTh B TeXHUKE. bronoruu, Menunuxe.

ITIpoaBUHYTBIN YPOBEHD

Mogenp CIUIOnIHOM CpeAbl U €€ XapaKTEPUCTUKU. BUIbI IBHKEHUS
CIUTONTHOM cpenpl. OObeMHBIE U TOBEPXHOCTHBIE cuiibl. CBOMCTBA
KOHTAKTHBIX CWJI. JlaBlIeHHE B KUJKOCTH WM ras3e. Y CI0BUS
paBHOBECHsI HEC)KMMAEMOM KUIKOCTH. OTHOCUTEHHOE
pPaBHOBECHE KUIKOCTH. 3aKOHBI TUHAMUKH CTUIONTHOM CPEIBI.
JIBr>KeHUE Tel B )KUIKOCTH.

[Tpubop st IeMOHCTpAIUH
JIABJICHUSI B )KUIKOCTH
Cocysl cooOImaronrecs




TBepable Tena U UX CBOMCTBA

CrapToBblii ypOBEeHb

Kpucranmmueckue n amopgusie Tena. Kpucrammmueckas pemierka.
3aBHCUMOCTH (PU3NYECKUX CBOMCTB Tella OT CTPOCHUS
KpUCTAJIIMYECKO pemeTku. [lnaBnenue u oTBepaeBaHue Tedl.
Temnepatypa minasnenus. Jlutee. BripamunBanne KpucTauiioB.

ba3oBblii ypoBeHb

Kpucrannmuueckue u amopdusie Tena. Mneansubie kpuctaml. Tursl
KPUCTAIIMYECKUX pereToK. CUMMETpUsl KPUCTAILIOB.
AHM30TpONUS KPUCTAIUIOB. MeXaHNYeCKOE HANIPSKEHHUE.
Hedopmarun. [Ipounocts. [TnactuynocThio XpynKocTb. JleeKTs
KPUCTAJJINYECKON PEIIETKU U UX BIMSHHE HAa CBOMCTBA BEILIECTBA.
TeruioBoe pacimpenye TBepAbIX Tel. JKuakue KpucTasuibl.
Mexannueckue cBoiicTBa Ononornyeckux Tkanei. XKuakue
KpucTaiuibl. JKnuakue KpucTauibl B )KUBOM OpPraHU3Me..

IIpoaBUHYTHIN YPOBEHB

Mopnenu B3auMOAECUCTBUSA yIPYTUX Tel. YIPYTOCTh CTEPKHS U
HuTH. 3aKkoH ['yka. J)KecTkocTh. 3aBUCUMOCTD KECTKOCTH OT
¢bu3nuecKknux cBONCTB cTepkHA U HUTU. Monynb FOHra. CBs3b
MOPsIIKA CTPOEHHUs BEILECTBA C TEMIIEPATYPOH.

[Tap c konbIIOM

Kommnekranus:becripoBogHoit
MYJIBTUAATYHK MO (PU3HKE € 6-10
BCTPOEHHBIMH TaTYHKAMH:
udpooii naTyuk Temreparypsi (-
40+165C)

LudpoBoit aTuuK aOCOTIOTHOTO
napnenus (0...700xI1a)

CaoiicTBa napos ( BapuaTHB)

CrapToBblii yPOBEHD

®a30BbIil nepexo nap-kuakocts. Mcnapenue. Konnencanus.
Hacpimennsiii map. Bnaxnocts Bo3ayxa. Kunenne )kuakocTu.
Touka pocsl.

ba3oBblii ypoBeHb

PaBHOBeCcHE MEXKAY KUAKOCTHIO U ITapOM. MOJIEKYJISApHBIN
MEXaHU3M HCIapeHus U KoHAeHcauu. TernoTra napooOpa3oBaHusl.
Hacpimennsiii nap. 3aBUCMMOCTh HACHIIIEHHOT'O TIapa oT
temriepaTypbl. Kputndeckas temmeparypa. MectaOmibpHbIC
COCTOSIHMS )KMIKOCTH. [lapiimanbHoe 1aBiIeHHE BOJASHBIX ITAPOB .

Kommnekranwst: becripoBogHOIM
MYJIBTUAATYHK 1O (PU3MKE € 6-10
BCTPOCHHBIMH JaTYNKAMH:
Hudposoii naTuuk TeMmepaTypsl (-
40+165C)

[udpoBoit taTunK abCONFOTHOTO
nasienus (0...700k[1a)




IIpoaBUHYTHIN YPOBEHB

Cxxmxenne ra3oB. /[Ba criocoba nepeBojia mapa B KHIKOCTS (
OXJIAKJCHHUE U CKATHE) KOHJACHCUPOBAHHOE COCTOSIHUE BELIECTBA.
Maxkpockonuyeckue napaMeTpbl OMUCaHUS TETIOBBIX MPOLIECCOB C

ydyactueM xujakocren u razoB. MKT u cBolicTBa mapoB




KAJIEHIAPHO-TEMATUYECKOE IINTAHUPOBAHUE ( 2 YACA B HE/IEJIIO)

No Tema 3ansaTus Cpenctsa nienTpa odpaszoBanust «Todka pocTay»
OCHOBBI MOJIEKYJISAPHO-KMHETHYECKOH TeOpUuM
1 OcnoBbel MKT. Ctpoenue BelecTBa. SABiIeHUS MOATBEPKAAIOIINE MOJIEKYJISIPHOE
cTpoeHue BemecTBa. ONbIThH MOATBEPXKIAIOLINE MOJICKYISIPHOE CTPOCHHE BEIIECTBA! LIMnMHAPEI CBUHIIOBBIE CO CTPYTOM
TEIUIOBOE paclIMpeHue, yMEHbIIeHHe 00beMa MPU CMEIIMBAHUHU BEIIECTB.
HaGop texn paBHOro 06BpemMa
2 Pa3mep u macca monekyn. Ctpoenne Mosekyin. [lonstiue Hanorexunonorui. OmeHka HaGop Tel paBHOIT Macchl
pa3Mepa MOJIEKYJIbI o poTorpadusim.
3 JBuxeHnue Mouekyn. bpoyHosckoe nBuxenue. Juddyszus. [LITaTHB Ta6OPATOPHBII C AEPIKATEIAMH
= BECBI DJICKTPOHHBIC
4 [IpuTtsxkeHre U OTTaKMBaHUE MOJIEKY . OTbBIThI, TOITBEPKIAIOIIIE B3aUMOICHCTBUE MeH3YpKa
b
MOJIEKYIL.
= Kommnekramus: becripoBoHOM My ThTHAATYUK 10
5 Cocrosius BenectBa. OObsICHEHUE UX pa3innuuii ¢ Touku 3peHust MKT.
¢u3mnKe ¢ 6-10 BCTPOSHHBIMU JaTYNKAMU:
6 XapakTepucTHKH Ten U BetuecTs( popma, 00beM, IPO3PAUHOCTD, YIIPYTOCTh, Hugposoit naamk Temneparype! (-40+165C)
HudpoBoii naTyrk abCOMOTHOTO AaBJICHUS
NPOYHOCTH). McceoBanue XapakTepUCTHK Pa3IMYHBIX TBEPBIX TE.
(0...700kITa)
7 N3mepenue o6beMa TBEpIOTo Tesa MpaBUIbHON (POPMBI.
8 N3mepenune oObeMa TBEpIOTO Tella HEMPaBUIbHOU (YOPMBI.
9 W3mepenne 00beMOB KUIKOCTH
10 N3ydenue n3menenus oobema rasa.
11 Macca BemiectBa. Mzmepenue Macchol Tell.




12

IInoTHOCTE BCIICCTBA. I/I3MepeHHe IIOTHOCTHU IMMPAMBIM U KOCBCHHBIM CII0CO0aMH.

13 Temneparypa. lIkansl remneparyp. M3ydenune repmomerpos. 3mepenue temneparypsl
C TIOMOIIIBIO cpeACTB U POBOIA TabOpaTOPUN.
14 OOBbsicCHEHUE CBOWCTB TBEPABIX T, JKUIAKOCTEH U Ta30B HA OCHOBE B3aWMOICHCTBUS
MOJIEKYIL.
T'a3vl u ux ceoiicmaa.
15 JlaBnenue ra3za. O0bsacHeHne naBiacHus raza Ha ocHoBe MKT. 3okon [Tackais. ManowmeTp KHAKOCTHON JEMOHCTPALIMOHHBIH
16 Buytpennss sHeprus. CiocoObl H3MEHEHUS! BHYTPEHHEH SHEPTUH. [1pubop Ans nemoHCTpaLuK aTMOChEPHOTO
JaBieHus (Marae0yprckue moxymapus)
17 PaGora raza npu pacumpeHuu.
pup p [Tap Iackans
18 AtMmocdepnoe nasienue. OnbiT Toppuueniu. Komruiekranust: becripoBoqHON MyJIbTHAATYHMK 1O
(1)H31/IK€ ¢ 6-10 BCTPOCHHBIMU NaTYUKAMU:
19 I/ISMepeHI/Ie aTMOC(l)epHOFO JABJICHUS. BapOMeTp. HH(l)pOBOﬁ JaTYUK TEMIIEPATYPbI (-40+165C)
udpoBoii aTurk aOCOTOTHOTO AaBJICHUS
20 W3menenne naBnenus ¢ Beicotoi. Manomerpsl. Hacocsr. (0...700xTTa)
21 PeanbHble ra3zpl. MexaHnyeckue CBOMCTBA ra3oB.
22 Ternossie auratenu. KI1J[ TermmoBoro aurarens.
23 IlepBslii 3aKOH TEPMOAVMHAMHUKH.
24 Bropoii 3ak0H TEpMOAMHAMUKH.
25 N3onponeccsl.
26 HccnenoBanue nzobapHOTo mporiecca.




27

HccnenoBanue n30X0pHOTo mpoliecca.

28 HccnenoBanue n30TepMUIECcKOro mporecca.
Kuokocmu u ux ceoitcmea
30 JlaBIIeHHE B KUJIKOCTH.
[IpuGop miist AeMOHCTpAITUH TaBIICHUS B KUIKOCTH

31 Coo6mmaronuecs cocyapl. 1nro3b1. Cocy/1bl COOBLIAOLIHECs
32 I'mapaBnnueckuit npecc. ['mapaBanyeckuit TOpmMo3.
33 ApxumenoBa cuna. MccinenoBanue apXuMe10BOM CHITBL.
34 [lnaBanue ten. MccienoBanue ycioBui IjlaBaHUs TEJL.
35 BosnyxormaBanue. [inaBanue cynos.
36 [ToBepXHOCTHOE HATSKEHHE.
37 CmauuBanue.
38 KannmsapHocTs.
39 CMauuBaHue ¥ KanWUISIPHOCTH B MPUPOJE, TEXHUKE, OBITY.
40 JIBU>KeHMe KHUAKOCTH U rasza mo Tpyoam. 3akoH bepHymnu. 3aBUCHMOCTD JaBICHUS

XKHUJKOCTU OT CKOPOCTH €€ TEUCHUS.
41 Bs3koCTh KHAKOCTH.
42 TennmoBoe pacIMpeHue KUIKOCTEN.

Teepovie mena u ux ceoiicmaa.




43

Kpucrammmueckue n amop¢usie Tena. neansuslii kpuctamut. Kpucrammmueckas
pemeTka. 3aBUCUMOCTh (PU3NYECKUX CBOMCTB TeJa OT KPUCTAIIIMUYECKOW PELISTKH.

[Tap c konbIIOM

KOMHHGKTaHHﬂZBCCHpOBOILHOﬁ MYJIbTUAATYHK I10

44 CummeTpusi KpUCTAILUIOB. AHU30TPOIIHS KPUCTAILIOB (bu3HKe ¢ 6-10 BCTPOCHHBIMHU TaTYUKAMHU:
Hudporoit natank temmnepatypsi (-40+165C)
45 V3ydeHue cBOHCTB aMOP(HBIX TEIL. Ludposoii naTyrk aOCOITIOTHOTO JIaBICHUS
(0...700xITa)
46 [InaBnenue u orBepaeBanue. TemnepaTtypa miaBieHus. Jlutee.
47 N3ydenue mporeccoB MIaBICHUS U OTBEPICBaHUS.
48 Mexanuueckoe Hampspkenue. Jlepopmanuu. OnbITe 10 AeQopMaIiui.
49 [Ipouynocts. IlnacTuuHOCTb. XPYIKOCTH.
50 N3ydeHne TErioBOro paciMpeHus TBEPIbIX TEIL.
ol Kunkue kpucrtamibl. JKuakue KpucTauibl B )KMBOM OpraHu3zMe. MexaHnyeckue
CBOMCTBA OMOJIOTMYECKUX TKaHEH.
52 JlaBiieHre TBepIbIX Tell. M3ydeHne qaBlieHUs TBEPIBIX TEI.
53 Yrpyrocts u xecTkocTh. 3akoH ['yka. MccnenoBanue )xeCTKOCTH NPY>KUHBI U HUTH.
Ceoiicmea napoe.
54 ®da30BbIii Iepexo xKuakocTs-nap. Mcnapenue. Konnencarms. Komruiexranys: becripoBoiHO MyJIbTHAATYHK 110
¢u3nKe ¢ 6-10 BCTPOSHHBIMH TaTYNKAMH:
95 N3yuenue sBICHUS UCTIAPEHUS. [udposoii maramk Temmepatypsi (-40+165C)
Hudposoii naTunk aOCOIIOTHOTO AaBICHUS
56 Kunenue xuakoctu. M3yueHue siBICHUS KUTICHHUSL. 0...700kTTa)
57 Haceimennsiil nap. BiaaxuocTts Bo3ayxa. Touka pockl. [lapiuanbHoe 1aBieHue.




58

H3mepenne BnaxHocTu Bo3ayxa. ['urpomerp.

59 PaBHOBecue Mexay KUAKOCTHIO U TapoM. OObsICHEHUE UCTIAPEHUS C TOYKHU 3PEHUS
MKT.
60 Temnora mapooOpa3oBaHus. 3aBUCUMOCTH HACHIIIEHHOTO TIapa OT TEMIIEPaTypHI.
Kpurtnueckas temneparypa
61 Cxxmxenue razon. J/IBa cioco0a nepeBo/ia rnapa B KUIKOCTh ( OXJIAKIECHUE U CKATHE).
62 CaoiicTBa mapos.
Hccneoosamenwvckan deamenpHoCmb.
63 PaboTa Hax npoexkTom
64 PaboTta Hax nmpoekTom
65 PaboTa Hax mpoexToM
66 PaboTa Hax mpoexToM
67 PaboTa Hax mpoexToM
68 PaboTa Hax mpoexToM
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