KpacHonapckuii kpaid,
MYHHUITUIIATEHOE 00pa3oBaHne MOCTOBCKUI paiioH, MOceaok MOCTOBCKOM,
MyHunumnampHoe 0I0PKeTHOE 0011e00pa3oBaTeNIbHOE YUPEKICHUE
cpennsis oomeoOpaszoBarenbHas mkoja Ne 30 umenn Mapunsl JlaBpenTseBHBI [TomoBuy
nocenka MOCTOBCKOTO MYHHUIIMITAIBHOTO 00pa3oBaHus MOCTOBCKHIA paiioH
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I10 XUMHUN

VYposenb oOpa3zoBanus (kiacc): cpeanee oomee (10-11)
KommuecTBo yaco: 136 (68+68)

VYuunrens: ['onoBaxuna Mapuna AHaTOIbEBHA, YUUTEIb XUMHAH

[Iporpamma pazpaboTana:

- B cooTBeTcTBUM ¢ DenepaibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM CpEAHEero ooOmero o0pa3oBaHMs, YTBEPKIECHHBIM IPHUKA30M
MunucrepcTBa oO6pasoBanusi 1 Hayku Poccuiickoit @enepanuu ot 17.12.2012 r.
Ne 413;

- ¢ ydyerom IlpumepHOIl OCHOBHOW O0pa30BATEIBHOW MPOTPAMMON
cpennero obmiero oopazoBanust (ogoopeHa deaepanbHBIM Y4eOHO-METOIUIECKUM
o0beMHEeHUE TI0 0011IeMy 00pa3oBaHut0, MPOTOKOI Ne2/16-3 ot 28.06.2016 1.);

- ¢ yuetom YMK:  AdanacbeBa M.H. Xumus. PaGoumne mnporpammsl.
[Ipeamernas nunusa yuyeOHukoB I.E.Pymsutuca, @.I'.®enpamana. 10-11 knaccs:
yueb.mocobue s oOuieodpa3zoBar. opraHuzamuii: 0a30BbI  ypOBEHb.- M.:
[Ipocsemenne, 2017.

- C u3me”enusmu u nonoyineHusaMu Ha 31.08.2021 rona.
- B 2023 roay BHEeCEHBI U3MEHEHHS B COOTBETCTBUU ¢ DeepalibHON MporpaMmmMoit
1o yueOHoMy nipeameTy «Xumus. ba3oBbiil ypoBEeHb)»



HN3meHeHus U 10M0THEHUSA
B padouyio nporpammy no xumuu A 10-11 kiaaccos

Ha ocnoBanuum mnmucema MuHucTepcTBa mnpocBenieHus Poccuiickoir ®enepanuu  OT
22.05.2023 roma Ne 03-870 «O nanpasienuu nHGpOpMam» B pabodeil mporpaMme o XUMHU IS
10-11 kiacca conepkaHue U MIaHUPyEeMbIe pe3yabTarhl 11 Kilacca IpuBOJAATCS B COOTBETCTBHUE C
®enepalibHON MTPOrpaMMoi 1Mo yuyeOHOMY npenMeTy «Xumus. ba3oBblil ypoBeHb), IO3TOMY B
pabouyio mporpaMMy BHOCATCS CIIEIYIOIINE JOTIOTHEHHUS:

1) B pa3zgen «Iliaanupyemblie pe3yabTAaThl 0OCBOCHHUSI VUEOHOT0 IpeaMeTay:

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS OOy4YarOIIMMUCS
porpaMM CpeAHero oOIiero oopazoBaHHs (JIMYHOCTHBIM, METAIIPEIMETHBIM U HPEAMETHBIM).
HayuHo-meTronnueckoii OCHOBOM [uid pa3pa0OTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpelHero oouiero obpa3zoBaHUs
BbIJIEJICHBI CJIEYIOIINE COCTABIISIOLIHE!

OCO3HaHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

I[EJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPATULIUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsi PYKOBOJICTBOBATbCSI B CBOEW JAESITEIBbHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TNPUCYIIMMHU LEJIOCTHOH CHUCTEME XUMHMYECKOIO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS TNpeAMeTa «XUMHs» JOCTUraloTcs B E€AMHCTBE
y4eOHOM M BOCIHTATEIBHOW JICATEIILHOCTH B COOTBETCTBHH C T'YMAaHHCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTAHOBJICHUS
JTUIHOCTH 00yYaIOINXCSI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMUS» OTPaxaroT cHOpMHUPOBAHHOCThH
ONbITa TIO3HABATENIbHOM M TMPAKTHUECKON MAESITeNbHOCTH OO0YyYarolIMUXcs M0 pealn3alnuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HaHMsI O0YYAIOIIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY ¥ MPaBOIIOPSIKY;

NPECTAaBICHNUS O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOILICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEILHOCTH MPH CO3JAaHHH YIEOHBIX MPOCKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBHIMOJIHEHUN XUMHYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH NIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS], JIOTUKY U apTyMEHTBI IPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHUS



LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HAacJEAUI OTEYECTBEHHOM
XUMUU;

YBa)KEHHs K IPOIECcCYy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKH €CTh PE3yJIbTaT JJIUTENbHBIX HAONIOJACHUH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IIOCTOSIHHOTO TPYZa YYEHBIX U IPAKTHKOB;

MHTEpEcCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJIYYEHHHM U TOCIEAYIOUIEM aHAJIM3E
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO ITOBEIACHMS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTH OLIGHMBAaTh CBOE IOBEJAEHHE W IOCTYNKH CBOMX TOBApUILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUN 3TUX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPHbI 310POBbSI:

MOHMMAHUSA LIEHHOCTEeW 3J0pOBOTO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

coOrofeHusl MpaBuil 0€30MacHOr0 OOpallleHUsl C BEUIECTBAMH B OBITY, NMOBCEAHEBHOU
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTo
MIOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPUBBIUEK (YIMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIEI0BAaTEIbCKOW JeSTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B pELIEHWM TMPAKTUYECKUX 33434 COLMAIBHOU
HalpaBJIEHHOCTH (B PAMKax CBOET0 KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQECCHil pa3IuyHOro poja, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHAMBUIYAIbHOM TpPaeKTOpUM OOpa3oBaHMA,
Oynyueil nmpodeccun U peanr3alnuu COOCTBEHHBIX XKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U MOTpeOHOCTEl 001IeCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11€7€CO00pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbl;

0CO3HAHMsI HEOOXOMMOCTH HUCIIOIB30BAHUS JOCTHKEHUN XUMHM JJISl peIIeHHUs] BOIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HENpPHUATHS IEHCTBHI, NPUHOCAIIMX Bpel OKpYXarolled IPHUpPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKHUE IMOCIEACTBUS MpeIIpUHUMAEMbIX
JIEMCTBUM U MPEJOTBPAILATD HX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MIO03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMA:



c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON NIPAKTHKH,

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JJaHUH IIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKaroIeM
MHUpPE KaK O €IMHCTBE IMPUPOALI M YEJIIOBEKA, B MO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEU H
pEIICHUHU IPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IMBUIM3AlUU: B €€
T'YMaHUCTUYECKON HAINpaBJICHHOCTH M BaXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHON
KYJIBTYPBI, PEHICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOH M OKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIAUIMHBI,
00ecreYeHn: yCIOBHA yCIIEITHOTO TPYAa ¥ SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHUMAHHS CYIIHOCTH METOJ0B IO3HAaHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SIBJICHUU OKPYXKAIOIIEr0 MHpa M MPOUCXOISAIIMX B HEM HM3MEHEHHUH,
YMEHHUsI J1eJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIIOJIb30BaTh XUMHYCCKUE 3HAHUS ISl PEIICHUS TIPOOIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO M UCCIIE0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMW 1O XHUMHH B COOTBETCTBUU C KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iIuyHbIX cdepax npodeccHoHATbHON
JIeSITEILHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA y4eOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaUMMBIE N7 (DOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXIUCIUITTUHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, HAY4YHbIH (akT, IPUHLMUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIEI0BaHNE, HAOMIOICHHE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE yueOHbIe NENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTHBHBIE,
perynatuBHble), oOecreunBaronpe (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COITMATbHOM KOMIIETEHITUN 00YyJarOITXCsl;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIOJh30BaTh  OCBOCHHBIE  MEXKIAMCHIUIUITMHAPHBIC,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIC Yy4YeOHBIC IEHCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM TTPaKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIQJCHHE YHUBEPCAJIBHBIMU y4E€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

OB.Ha)]e}me YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l MO3HABATCJIbHbBIMU I[BﬁCTBI/[SIMP[Z

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYIHUPOBaTh M aKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCACIIAITL LCIU ACATCIBHOCTH, 3aJiaBasd INapaMCTpPbl W KPUTCPUHU UX HJOCTHIKCHUA,
COOTHOCHUTD PE3YyJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpHU3HAKKM MOHATHM M yCTaHAaBIMBaTb MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBbSICHEHHSI OT/ICJIBHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIUHN BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOMUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBbIC, JEAyKTHBHbBIE, I10 aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJH, IPe0Opa30BbIBATh MOAEIbHBIE IPEICTABIECHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YUYEHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIpOliecca, CaMOCTOSITENIbHO
POTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOM JeATeNbHOCTH,
IPOSBIATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METOA0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TOMYJIsIpHAs
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble mocobus, pecypcbl HMHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uH(popMalnu, HeOOXO0AUMOM J1J1s BBITIOJHEHUS YU€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANbHYIO (OpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAyYHBIA $I3bIK B KauyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKh U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OsiajeHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIHHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTALed pe3yJbTaTOB MO3HABATENBHOM AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMHM IpPU  BBIIOJHEHUM XHMHUYECKOTO
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,



peanu3aluyu y4eOHOTro IMpoekTa U (OPMYJIMPOBATH BHIBOJABI MO PE3YJIbTaTaM MPOBEAEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIbLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSATENIFHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATENIBHYIO JIESTEIHHOCTD,
ompenenss e€ eI M 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeagaraeéMblii aITOPUTM JCHCTBUH HPHU BBINOJHEHUH y4eOHBIX M HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBJIATh CAaMOKOHTpPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOAaHAIM3a M|
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI
11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHMHYECKOW COCTaBISAIOIICH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (opMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TMPaKTUYECKHX 3aJad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3I0pPOBbIO U MIPUPOJAHON Cpelie;

BJIAJICHUE CHCTEMOM XWMHYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHTHS (XUMUYECKUH DJIEMEHT, aTOM, U30TOT, S-, P-, d- ANEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, JJICKTPOOTPHUIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBsi3b (KOBAJICHTHAas, WOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KPUCTAJUIMYECKass  pEIIETKA, THUIBI XUMHYECKHUX  PEAKIUh, pacTBOp, DJIEKTPOIMUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTUYECKAs JUCCOLMALMSA, OKUCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW  peaklMH, XHUMHYECKOE€ paBHOBECHE), TEOPMU U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenngeneeBa, 3akoH
COXpAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTUH MPU XUMUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHUS,
Je)Kalye B OCHOBE IIOHMMAaHWS MPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHHM,
dakTonornueckue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JACSITEIHPHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHbIC MPU3HAKH MMOHSATHH, yCTaHABIUBATh
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS MPHU ONHCAHUUA HEOPraHUYECKHX
BEILIECTB U UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XMMHUUYECKYIO CHMBOJHUKY JJII COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HeTal€Has W3BECTb, NMUThEBasl COJA, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHM OTPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJuIh4ecKasi, BOAOPOAHAS) B COCAUHEHUSX, THUIM KPUCTALIMYECKONW PEMIETKH KOHKPETHOTO
BEIECTBA (aTOMHasi, MOJEKYJspHas, MOHHAas, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUN;



c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIJICKHOCTh HEOPTaHMYECKHX BEIIECTB
[0 MX COCTaBY K OINpeAeEHHOMY KIIacCy/TpyIIe COeIMHEHUHN (IIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJLJIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIN);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuonudeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPHU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUECKUX 371eMeHToB /1. U.
MenneneeBa, HCIONIB3YS MHOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPreTUYECKHE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTHM H3MEHEHHUs CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHMH 110 nepuoaam U rpynnam [lepuoandeckoil cucteMbl XUMHAYECKHUX 31eMeHToB /1. M.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB pPAa3JMYHBIX KJIacCOB, MOATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKMMU BEIIECTBAMU C TIOMOIIbIO YypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PUIMPOBATh XMMHYECKHE DPEAKLIUU IO Pa3ITUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pEarupylolIuX BEILIECTB, TEMJIOBOMY 3(QexTy peakuuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH PEaKly, YIaCTUIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKUUi pa3NUYHBIX THUIIOB, MOJHBIC
U COKpAalEHHbIE YPaBHEHUs peaklUUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKLUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEUIECTB, pACHO3HaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTb OKHCIIUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakuuu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepH30BaTb XMMHUYECKHE IIPOLIECCHI, JEKallhue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHMCIOTHI, aMMHUAaKa, a Takke chOpMUPOBAHHOCTh
IpeJICTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHUS C KCIOIb30BAaHUEM TTOHSATHUS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHHWH Ta30B HpPU XMMHUYECKHX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEakIMM BEIIECTB, TEIIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHSI SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBUiia OOpAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
UHCTPYKLHUSMH 110 BBIIIOJIHEHHUIO JTA00PATOPHBIX XUMUYECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCHEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpeJbl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklUd HOHHOrO OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHWS, PEIICHUE SKCIIEPUMEHTATBLHBIX
3agau nmo TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHUKHU
0€30MaCHOCTH MPH 0OpAIlEeHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000pPYIOBAHUEM, NPEICTABIIATH



pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluicH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMHYECKYIO HH(OpMAIHIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT U
JAPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIBHOCTH B IIENIIX COXPAHCHUS CBOETO 370POBBS U
OKpY’Karolllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JIECHCTBHS HA JKUBBIE OPraHU3MBbI
ompeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch Tokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsl O0y4aroIuXcs C OINPAaHMYECHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE IPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHM.

2) B paznen «Coseprxanue y4eOHOI0 npeamMeray:

CTtpoenue BemecTrBa

MexaHu3Mbl 00pa3oBaHHsT KOBAJICHTHONH XHMHYECKOH CBS3M (OOMEHHBIM M JOHOPHO-
akuenTopHselif). CteneHb okuciaeHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEILECTBA.

XuMHn4ecKue peakunu

3aKOH COXPAaHEHHMSI MAcChl BELIECTB, 3aKOH COXPAHEHUS W IPEBPAIICHUS SHEPIUM IpU
XUMHUYECKHUX PEaKIUsX.

PacuérHrble 3a1aumn.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuyeckasi Xumus

Metamnpl. XUMHYECKHE CBOWCTBA BaXXHEHIIMX METAJUIOB (HATpUM, Kaauil, KalblIHi,
MarHui, aIlOMUHUHN, ITUHK, XPOM, KEJIe30, MEJIb) U UX COEIMHEHUH.

DKCTepUMEHTAIbHBIE METOJIbI U3YYEHHUs BEIIECTB M WX MPEeBpalIeHUI: HAOMIOIEHUE U
OMHUCAHUE JIEMOHCTPAIMOHHBIX M JAOOPATOPHBIX OMBITOB (B3aMMOJICUCTBUE THUIAPOKCHIA
ATIOMHUHUS C PaCTBOPaMH KUCIIOT U IIEJNI0Yel, KaYeCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuétbl macchl BemiecTBa WM 00bEMaA Ta30B MO HM3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIUM BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

Hemeramnpl. Annotponusi HEMETAUIOB (HAa TpUMeEpe KHUCIopoaa, cephl, ¢ocdopa u
yraepoja).

XUMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a30Ta, ¢ocdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCUIO0B, KUCIOPOICOIEPKAIINX KHCIOT, BOJOPOTHBIX
COCTMHECHMUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

XUMUA U KU3Hb

Ponp xumuu B 06ecriedeHnH YKOJIOTHIECKOM, SHEPreTUIECKON U THIIEBON 0€30MacHOCTH,
pa3BUTHU MeauIUHBL. [loHSATHE O HAy4HBIX METOJaX IIO3HAHWS BEMIECTB M XUMHYECKHUX
peaKkui.

[IpencraBnenuss 00 OOmMUX HAyYHBIX NPUHIHUIAX [POMBIIUICHHOTO TMOJNYyYeHUs
BaXHEHMIINX BellecTB (MOIyYEHHUsS] CEpHOM KUCIIOTHI, aMMHAKa).

UYenoBeK B MHUpE BEHIECTB U MaTEPHANIOB: Ba)KHEUINME CTPOUTENIbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KE€paMHKa, MaTepuaiabl s 3JIEKTPOHUKH,
HAaHOMAaTepHAaJlbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHUS.




MexknpeaMeTHbIe CBSI3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XUMHUU B
11 xyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU /ISl OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (akT, TUHoTe3a, 3aKOH, Teopus,
aHalu3,  CHHTe3,  KilaccuuKkauus,  HEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepus, dHEprus, mMacca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJA, YHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUYECKHUE BEIIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, 3KOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHYECKass  IPOMBIIIJICHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, HUIIEBast
IPOMBIIIICHHOCTb, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
[IPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUaJOB, 3JIEKTPOHHAs NPOMBIIIEHHOCTbD,
HAHOTEXHOJIOTUH.

PACCMOTPEHO COI'NJTACOBAHO
[Ipotokon 3amecTuTenb qupekTopa mo YP
3aceAaHusl METOJMUYECKOT0 00 bEANHEHHS

YUMTEJIEH €CTECTBEHHO-MATEMATHYECKOIO M.A.T'onoBaxuHa
UK 20 roma

oT 20 romaNe
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