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ITPOCBEIIEHUWE

Bbibnpaem xumuio — Bbibnpaem byayuiee

lneyoea Onvea lappuesHa
K.XUM.HayK, sedywuli memooucm K «[pocseweHue»

Bce MpaBa 3allniieHbl. HyKkakas 4acTb fpeseHTaunn He MOXeT ObITb BOCMpon3BeeHa B Kakow 6bl TO HW ObINO d}ODM@ N KaK/IMW 6bl TO HU BbINO cpeacrBamn, BKIKOHaaA pasmMeLlLeHne B MHTE‘DHGTG 1 B KOPMOPaTNBHbLIX CETAX,
a Takxe 3anrcb B NamMatb 2BM, 4149 4acTHOro nnm ﬂy@ﬂMHHOFO CNONb30BaHUA, 6€3 NMMCbMEHHOTO paspelleHnd BaAe/ibla aBTOPCKWX MPaB.. © AO «M3paTensLCcTBo <<ﬂpOCB€LU,€HMG>>, 2022 .
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«Bce mucmuuecKue nepedavu
/ Ha MmeAesudeHuY, Komopble

| paccyxdaiom o buonorsx, —

| 3Mo NAL6OK 6 OyuLy KaoK9020
obpa3soeanozo weroeexa»

Burmop MaruncKuil
K., XUM.H., YHUIMEAD BbiCULET
K8AAUPUKAUUOHHOT KaMezopuu

HpHBOPO'f




o Xemoo6us KaK OHa ecTb

ITPOCBEIIEHUE

AeneHue momanbHO PAcnpPocMpaHuUnocsb, oghopmMmuswUCb KaK obwecmeeHHoe aeneHue, 8 2000-x 2o00ax.

1. lnpoKoe pacnpocTtpaHeHme B ObITy 0ObIYHbIX NH0AEN NCKYCCTBEHHbBIX N CUHTETUYECKMX NPOAYKTOB, MaTEPMANOB U
n3pnenunn.

2. Mpowu3sowegine KpynHblie 3K0/I0OTMYECKNEe KaTacTpodbl, aBapuUn Ha XMMMUYECKUX 3aBOAax C BbIBPOCOM OMNaCHbIX
XUMUYECKNX BELLECTB, @ TaKXKe ONbIT NpUMeHeHuna «boeBon xummnmn» B lNMepBo Mmnposon BOMHeE.

3. Pa3Butne coBpemeHHOM aHaIMTUYECKOU XMMKUIK, NO3BO/IAOLLEE onpeaenaTb Bce bonee n bonee HU3KME — paHee He
onpeaensemble — KOHUEHTpaLUuu BeLecTs.

4. HepocCcTaToK A0BeEpPUA K HayKe B 0OLLLECTBE M3-33 HU3KOTO YPOBHA MHOOPMUPOBAHHOCTU

n 0bpa3oBaHMA Hace/leHuUA.

5. Wnpokoe npoBeaeHne MapKETUHIOBbIX KOMNAHMK ANA NPOABUMKEHMA TOBAPOB, CNEKYIUPYIOLWUX HA TEMY
«HaTYPaNbHOCTM» M IKONOrMYEeCcKon 6e3onacHoCTK.

6. MaHunynauua nipopmaumnen CMMW, bnorepamu n np. ana co3gaHuna cebe nonynapHOCTU U NOJTYYEHUS
3KOHOMMWYECKOM BbIroabl: npuseaeHue yctapeswmnx GakToB (Hanpnumep, o XMMUYECKMX NPOoAYKTax, Mo matepmanam
1970-x roaoB, KOraa TeXHO0rMA U COCTaB OblIM He OTNAXKEHbI).

7. Co3HaTenbHas 10Xb HeA0H6POCOBECTHbIX KOHKYPEHTOB HA PbIHKE TOBAPOB U YCAYT .

8. Ha ¢poHe 3Ton «MHPOPMALMOHHOMN BOMHbI» NPOTUB XMMUWN HAYYHbIE KPYTU, TEM HE MEHEee, CYHUTALOT HUXKE CBOEro
AOCTOMHCTBA BCTYNaTb B OOLLECTBEHHYIO AMCKYCCUIO € aAnneTaHTamum oT CMU n ncuxmyeckn HectabuiabHbIMKU NOABMM.




b ‘ KvMMI0 AOM:KeH 3HaTh KaiAblA 06pa30BaHHbIN YEINOBEK

ITPOCBEIIEHUME

Llenoe munpa npmsBaH NOCTUYDL
LLe/IOCTHbIN YEeNOBEK M CAeNaTb 3TO
MOXET LEeNOCTHbIM cnocobom
MbILLUNEHUA, B KOTOPOM HAY4YHbIN KO
BCEMY MOAXO0A COMPAXKEH C
XY/A0KeCTBEHHO-00pPa3HbIM,
CUHKPETUYHbIM UIN CUHTE3UPYIOLLUM

lrayee I.[. «KHu2a youeneHuti, unu
Ecmecmeo3HaHue 2nasamu 2ymaHumapus,
unu Ob6pa3svl 8 HaOYyKe»

© AO «M3paTenbctBo «lpocBeleHne», 2022




HPOCB?H_IEHI/IE KaK BoBaeYb Y4eHUKOB B ndyyeHue npep,meTa? >

v/ BHeypouHas AeATeNbHOCTb;

v’ BBeAeHMe nporneaeBTUYECKOro Kypca B 0byYeHue;

v aKUEHT Ha 3a4aHunAX NPaKTUYeCcKom
HanpPaBAEeHHOCTY;

V' XUMMWYECKNI IKCNEePUMEHT;

v BOBJiIeYEHMeE B UCC/Ie0BaTE/IbCKYIO AeATeNbHOCTb;

V' MpUMeHeHMe Kenc-TeXHOMOMM U HecTaH4apPTHbIX
dbOopM YPOKOB;

v' 1“cnonb3oBaHMe LMPPOBbIX PeCypCos.

© AO «M3patenbcTBo «[MpocBeweHme, 2022
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mrocsimemme | Tloyemy BaXXHO 3HAaTb XMMUIO? 6

* Anbronor

* ApPXUTEKTOP KUBbIX CUCTEM

*  ACTPOXUMMUK

* BbunounHXKeHep

 Bbuodapmakronor

* BbnoxmmuK

* Bpay nepcoHndMuUMpoBaHHON MeaAULUHbI
* WHXeHep-3KoNor

* KnnHunyeckmnint bnonHpopmaTuk
 MoneKkynapHbin aneTonor

* HaHOWHXeHep

* [ln3anHep-TeXHO/N0r HOBbIX MaTEPMA/IOB
* Cneuunanuct no Green Chemistry

* Cneumannct N0 MONEKYNAPHON POOOTOTEXHUKE...




¢ ‘ C yero HaumMHaeTca NyTb K XUMUA?

ITPOCBEIIEHUME

«PyHKUNOHArbHasA rpaMoOTHOCTb — CNOCODOHOCTb YernoBeka
ncnosrib3oBaTb Npnobpetaemble B TEYEHUE XKU3HWN 3HAHUSA
ONA pelleHns WNMPOKOro ananasoHa XXU3HeHHbIX 3a4a4y B
pasnnyHbIX cdhepax YernoBevyeckon OeaTenbHOCTUN, 00 EHUS
N coumarbHbIX OTHOLUEHUN»

Anekceu Anekceeeuy4 JleoHnmsbes,
cosemckul u poccutickul riuHasucm,
ricuxonoe, O0KMOop rcuxosi0au4ecKux

Hayk u O0Kmop ¢busionoauyecKux Hayk,
OeucmeumerbHbit YrieH PAO u AlICH

© AO «M3paTenbctBo «lpocBeleHne», 2022




T ‘ MponeaesTuke - 6bITH!

mi@ Xumus. 7 knacc

B. B. Epemun, A. A. Jlpo3nos, B. B. Jlynun

X I/I M I/I H [Moa nponeaeBTUKON XMMUKU caeayeT

NOHNMATb PaHHEE Le/sieHanpasBaeHHoOe

n3yyeHue npegmeta 1 GopMMUpPoBaHUE OMNbITa
NesTeNbHOCTUN, CNOCOOCTBYIOLLLErO OCBOEHUIO
TEOPETUYECKUX CBEAEHUIN U NpMobpeTeHnto

NPAKTUKO-OPUEHTUPOBAHHbBIX YMEHUN,

npegwecrsyroiee nsyueHnMio xMuMmimm B

K/nlaccax bonee BbICOKOW CTYNEHU 0byyeHus.
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ITPOCBEIIEHUME

MponepeBTUKe - 6bITH!

N — 2% Ocransabele — 1%

C—11%

0 —26%

Puc. 14. Jlons BaxkHeHIux
XHMHYECKHX DJIeMeHTOB
B YeJIOBeYeCKOM Oprammusme

X

H— 60%

A BOT B ’JKHBBIX OPTAHU3MAaX BO-
la — OCHOBHOE BeIlecTBo. B cpen-
HeM Ha Heé NMPHUXOAUTcA /5 Mac-
Chbl OpraHMaMa 4eJjiOBeKa. Boasie
BCET'0 BOJABI COJEDKHATCA B KPOBH,
B MO3I't 1 BE MBIII[AX, MeHLIIIe BCe-
ro — B KOCTAX cKeJeTa. B JKHBBIX
KJEeTKax BOJla CJHYXKUT Cpemoit,
B KOTOPOI IpPOTeKAaloT IIpeBpalie-
HUA OHOJOrHYeCcKH aAaKTHUBHLIX Be-
IIeCTB, HeOOXOAMMEIX AJMA IIOA-
Jep)KaHuA KH3HeJAeATelbHOCTH
oprauama. B cocraR MHorux mus
HHUX, KPpOMe BOAOPOJA U KHCJIOPO-
Ia, BXOOAT aTOMBI ABYX JAPYTHX
HeMera/woe — yraepona C ¥ aszo-

Ta N. Hereipe anementra — H, O, C, N BmMecre cocTaBIsgoOT
99% aToMOB 4YesoBedecKoro opranusma (pme. 14), moaromy
WX WHOIA HA3BLIBAKT «3JIEMEeHTAMH KIU3HHI » .

ODlleMeHTBI, cojep:kaHme KoTropbix npessimaer 0,001%,
HAa3BIBAIOT Makpoaremenmami. OHH TaKKe }KU3HEHHO Heob-
XOAUMBI 4esioBeKy. K MaKkposJeMeHTAM OTHOCATCHA, HAIIPH-
Mmep, HemeTta Lkl (poctop P u cepa S. Pochop BXxoauT B cocTas
HYKJIEMHOBEIX KHCJOT (— EE) ¥ rHIpOKCHAIIATATA — BeIecT-
Ba, U3 KOTOPOI'0 COCTOAT KocTu u 3yOHasa smans. Cepa S —
BasKHBIA KOMIIOHEHT HEKOTOPHIX AMHHOKMCIOT (— EE) u Gex-
KOB (— [EF]), BBINOJIHAKIIUX B OpPraHmsMe pasHooOpasHble

(PYHKIINHA.

Kaxk MO’XHO OTIHYUTH (PU3NYECKHE ABJIEHHUA OT XUMHUUe-
CKUX U NOHATH, YTO IIPOU3OILIA XUMHUUYeCKaa peakusa U 06-
pasoBanuck HOBbIe BeinecTBa? [lis aToro cyimecrsyeT He-
CKOJIbKO XapaKTepPHBIX NPU3HAK0E8, OCHOBAHHBLIX HA TOM, YTO
OPOAYKTHI pPEaKIIUW MOryT OTJIMYATHCA OT HCXOAHBIX Be-

Puc. 60. Benbrit xs1e6 uaMeHser
OKPACKY HOJ e CTBHEM HOLA

IIeCTB I|BETOM, 3allaXOM, arperar-
HbIM cocrosinueMm. IlepBriii npu-
3HAK XWMHWUYECKOH pearkmum —
u3mMeneHue ysema.

ITpoBeném omeiT. BodpMéM Ky-
couek Oesioro xJieba U KarnHeM Ha
HeTo WOAHOW HacToikoi. IIBer
M3MEHUTCA C KOPUUYHEBOr'O Ha CH-
Huii. VsmeHeHue 1Bera CcBHUje-
TeJILCTBYET O TOM, YTO MOJI IIpope-
arupoBaJ C BeIeCTBAMHU, COHEep-
JKamuMucAa B xJebde (puc. 60).

ABuanus ¥ KOCMOHABTUKA

Meaunuua

Puc. 83, IlpumeHeHue KHUCIOPOJa

Meraynyprus
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XMUyeCcKnm sKcnepumeHT

ITPOCBEIIEHUE
B cBo6opHoe BpemMa Ommir 8 ConéHas rasmposka
Onerret ¢ «cyxum nupom». Mposeném onwuir. IlpuobGpectn «cyxoi nép» IToGaBbTe B rasMpOBAHHYIO BOAY (CM. OOBIT 7), HAJIHTYIO
TepHeTy. /14 ONLITOB HYKHO HEGONLINOE KOJNMIECTEO BEleCTBa. pememaiite. Uro mabmionaere? Korma BblfeeHue rasos 3a-
1. ITomecTnTe HEMHOrO ccyxor? NbAas BHYTPEL BO3AYIIHOrO IIapuKa U KoHUHMTCS, naMepbre pH pacrsopa ¢ HOMOIBI0 HHAUKATOP-
3aBsKHUTe HIapukK. Haﬁmoaan'm 3a usMeHeHueM obbéMa. MO)K.E’I‘G Hua- w
"ot Oymaru. Cosnb YyMEHBIIIAET PACTBOPHMOCTE I'a30B B BOJE,
MepHTh, IPH KAKOM MCXOAHOM KOoJinyeCcTEBe JibJia HIapUK JIOIIHeT. H
2. Onycrure KYCOK «CYXOro Jibja» B FOPAYYIO BOAY, COAEPIKAIIYI0O MbLIb- pil pacTBopa BospacTaeT.
HbIN PacTBOp. OIIHIIIHTG npoucxoasinive NSMeHeH s .
Onuir 9 «Po3oBoe MONoKo»
Yrnexkucaslil raz — OeciBeTHBII, OH He UMeeT 3alaxa, HO .
. B npobupky BHecéM ONHH IINATEJ b MMOPOIIKA IMAPOKCHIA
obsaaerT KMCJIOBATHIM BKYCOM. Y IVIEKHCJIBIN r'ad IPUMEPHO
Kanblusda, nobaBum 2 mu BoAbl U nepemernaem. [lonyunrea
B 1,5 pasa TsaKesiee Bo3ayxa. ITO XOPOIIIO BUAHO IIPH HCIape-
foeslad KHAKOCTH, IIOXO0Kad Ha MoJoKo. JobaBMM B Hero
ogHy-aBe Kamau (penondrarenHa — «MOJIOKO» CTAHET PO30-
BbIM. COXpaHHTE 3TOT PACTBOP JJIA CJAEAYIOIMEro OIIbITA.
Onuit 10 «Po30BOE MONOKO» OMATL CTAHOBUTCA Npo3pavYyHbIM

Puc. 101, Beipamusanue
KPHCTAJUIOB HA HUTH

Puc. 102, BeipanuBanue KpUCTAJIIIOB
HA CUHEJILHOM IIPOBOJIOKE

BospMmuTe npoOUPKY ¢ «PO30OBBEIM MOJIOKOM#», OCTABIIYIOCA
nocJie npopeneHnsa oneita 9. Buecure B Heé 1 M pacTBopa
VKCYCHOM KHCJIOTHI U IepeMernaire. YTo mpousonLio ¢ «mMo-
aoxoM» ? OHO cTrasio GeclBETHBIM M MPO3padyHbIM. A KaK HAM
BEPHYTH pacTBOpPY pos3oBbliil niBer? IlompobyiiTe moramarnscsa
caMH M IIPOBEPETE CBOM JOTaJIKH SKCIePUMEH TAJBLHO.

© TK «MpoceeueHne», 2022




% OYHKLMOHANbHAA TPAMOTHOCTD
ITPOCBEIIEHUE

11

AnpakTnueckmnia komniekc gns GopmupoBaHus GYHKLMOHANLHOW FPaMOTHOCTHA

NMeyaTHble nocobus

» Cepwusa «PYHKLUMOHaNbHAA rPamMOTHOCTb.
Yayumca ana KusHu (5—9)» (Bbinyck 2 —
HOBMHKa 2021)

» Cepwus «PyHKUMOHaNbHaA rPAaMOTHOCTb.
TpeHaxkepbl (5—9)»

» Cepua «3aga4YHUKN»
» @PUHaHCcoBas rPamMoTHOCTb

» Cepua «®PrOC. OueHka obpa3oBaTesbHbIX
NOCTUKEHUN»

3neKkTpoHHbI BAHK 3AJJAHUA

» [MoNHOPYHKUMOHANbHLIN UNPPOBON TPEHaXKep,
KOTOPbIN MMUTUPYET 3a4aHuUA ANAa Hayvya/IbHON U
OCHOBHOW LWKObI

e Basx 2R |  Haoaa

Dyvniecnateman 0 EMC ¥
Bawx oTyaust Benaease (impagme Cranscruca Hopeonon =~ .

fpamMoTHOC T

BbibepuTe TUN cUTyauum

MOHUTOPHHI

S, At AP i TR s S i R oo R P —




monmm | YTO faeT u3yyeHue NponeaeBTUKN?

NMPONEAEBTUKA = PYHKUUOHAJIbHAA + BOBJ/IEMEHHOCTb

PAMOTHOCTb B NMPEAMET
®YHKLUMNOHANBHASA gggil'Elé\lc'l:;M BbIBOP
PAMOTHOCTb l

BOB/JIEYEHHOCTb MOTUBALUA K BOJIEE
B MPEAMET [TYBEOKOMY

U3YHEHUIO NPEAMETA




T 8-9 Knaccbl. ba3oBbiv YPOBEHDb

MrY - WKONE

B. B. Epemun, A. A. [Ipoanos, B. B. Jlynun

XVIMUWS

BA30BLIA YPOBEHL

YHEBHWMK

Venosubie 0603HaYeHUA
— 3HaeTe au BeI?
@ — BOIPOC 1O TEKCTY

c — Ba)*xXHOe€ yTBepXKJeHue

9 — npolJIeMHEIH BOIIPOC

10* — zazaHuA Ha cOOOPA3HUTEILHOCTE MM Tpelylolue 3HAHNA MaTepuaa,
BEIXOASIIErO 3a paMKH yueOHNKA

Puc. 1. CHe:KHMHKH, a TAKIKe KPYIIHbIe KPUCTAJUIBI HHEsS 00pasyoTces
IpM KPUCTAJLIHM3ANMH BOAAHOro napa. Ha poBHBIX M IIIaJK X NOBEPXHOCTAX

— 3a/laHNJ, HANIPABJE€HHbLIE HA JOCTHIKEHME MeTanpeaAMeTHRIX pe3yJjbTa~ KPHCTAJIBI b4 HaCTO IPUHUMAKT NIPHYYIAJIHEBRIE d}Othl

— 3aJlaHu#A, HANIPpABJIEHHDBIE HAa Q)opuupoaanue JHUYHOCTHRIX Ka4eCTB

TOB

H OB

— B naparpadge HCHoab30BaH TEKCT NpHIoyKeHns 1

© TK «MpoceeueHne», 2022




T 8-9 Knaccbl. ba3oBbiv YPOBEHDb

1550°C 3 3\
/ 2 900 °C
? ! \I 1200 C
1570°C k/ L 4 350°C 3. IMpouwnraitTe hopuynsl caegyiomux semects: C (yroas, aaMmas, rpa-
1 - i), FegOy (MaranTami smenesaax), Na,C0y (KansuMHEHpOBAHHAR
350°C coga), KNO, (kamnitmas ceaurpa), H,0, (nepoxema sogopoaa),
KMn0Q, (mnepmanraHar kaaiusa, Man mapraanosxa), H,50, (cepuasn
wucaora), NaCl (xaopug sarpus, nnn nosapensan cons), CaCOy (e,
a) 5) MpaMop, H3EeCTHAK). Kakpe XHMMYeCcKHE 3MeMeHTE EXOIAT E COCTAB
ramgoro semectsa? [ocTapafiTecs 3aDOMENTE 3TH (hOPMY IIBL.
Puc. 3. Tazosan ropenxa: Puc. 4. CTpoerne miamenn: 4. IIpHEeguTe OPHMEDPE! BEIIECTE MOVIEKYIAPHOIO H HEMOIEKYIAPHOTD
1 — cMecuTens; 2 — ZACITOHKA] & — razoBOH ropenxH; § — COHPTOBEHR CTPOEHHA.
3 — Tpybra gna nopaun rasa 5. Hanummure XHMHYeCKYI (OPMYIY OPHPOIHOND TA3A METAHA, SCIH H3-
EECTHO, 4TO B COCTAE 80 MOJEKYIR BXOIHT OJHH ATOM YIIEpoga 1 de-
TemnepaTypa BepXHeil 4acTH ILIAMEeHH FA30E0H rOPeIkH JOCTHTAET TEIDE ATOMA ROAOPOLA.-
1550 °C. 6. Yro onuesiBaeT hopMYIa BEIECTEA HEMOIEKYIAPHOID CTpoeHMAT
R A R A A A S A AR Al R e 7*, H]JHBEJIHTE IpHUMED KHAKOTO IpH OOLIYHEIX VCAOBHAX BEIIECTEA, B KO-
B mronsEBEIX gafopaTopHAX HaHOOIee PACHPOCTPAHEHEI TUPUAL HET MCITICE VL.
CIOHPTOBEIE TOPENIKH, HAH cnupmosku (M. c. 251, puc. 105). @ 8. Hanpmmure xHMHHecKyR (OPMYyIY MEHEDaTa MATAXUTA, SHAA, 9ITO Ha
B HHX I'OpHT ATHIOELIA CIIHPT. ABA ATOMA MEAH E 3TOM COEJHHEHHH DPHXOJHTCH OJHH ATOM YIIepoga,
IATE ATOMOEB KHCIOPOSA B ABA ATOMA BOLOPOIA.
@ I[Inama couproeoil ropenxku Homlee XOJIOLHOE, UeM ra3oBoil ropes- 9. INoagymadiTe 1 00BACHUTE, NIOYEMY SANAX CEOHCTESH JIMIIE HEKOTODEIM
! KH, — TEeMIOepaTypa caMoll ropadeii 3ol He npeesimaer 1200 °C, BEIIECTEAM, COCTOAIIMM H3 MOTEKYI.
e e e e 10. TpeanonouTe, KAKHE H3 IEPEYHCICHHEX BELIECTS HMEIOT MOTEKY-
B nnamMeHH ecTh HECKOIBKO 30H, PASIHYAIIHXCH II0 OKpac- IAPHOE CTPOSHHE, 4 KAKHE — HEMOJIEKYIApHOe: a) KHcaopod; 6) soga;
ke (puc. 4). Bo BEyTperHeil vacTn nnamenn | Boagyx JHIOB B) caxap; r) amoMuEHi; 1) MpaMop; €) yreyeHas kucnora. Orser obo-
CMEIIHBASTCH C TAZ0M HIH DAPAMH CIIHPTA, TAM €IIe HeT rope- CHyHTE.
Hua. CpegHad, cBeTANIAACH YACTE ILTAMeHN 2 — 3T0 30HA He- Ml 11. Kaxof coctas pmeer Boga? 3aBHCHT M 0H 0T coocoda eé noayvuesHnsa?
OOJTHOTO CTOPAHHA TOMNMHEA. TeMIepaTypa maaMeHH E Heil He [Moyemy Bofla U3 BONONPOBOAHOIO KPaHA, H3 KOMOAUA M U3 MOPH pas-
npeesnnaer 500 °C. Hawmbonee ropaueil AeisieTcd BHENIHAS MTHYASTCA 10 BRYCY?
YACTE IUIaMeHn 3, oHA nouTtH OecneerHan. merno sgecs npo-
HCXOIWUT DOJHOE CTOPAHHE TOILTHEA A0 VIVIEKHCJIOrO TA3A H BO-
P Ibl. B 8Ty 30HY H HYKHO IOMEIIATE HATPEBAEMEIH IpeIMeT.

© TK «MpoceeueHne», 2022
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8-9 Knaccbl. ba3oBbiv YPOBEHDb
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Puc. 56. Onpegenenne
KOMHYECTEL CAXAPHOTO HecKa

Monb — eguHMULA KONUYECTBA BELlECTBA

+ YTo TaKoe KOMHYECTEO BemecTBa?

« B rakmax EHMHHITAX eI'0 H3MepHIOT H KAK |_:hﬂ.l:l:"'-.III-ITZI’:JIZBH.H:IIT'.Ii

I na npoBeeHENA XHMHYECKHX PEAKIIHIH HA MPAKTHEE BAXKHO
SHATE, KAKHE MACCEI BeI[eCTE HeoDXOIHMEL IJIA B3aHMMOIe-
CTEHA APYT ¢ ZPYTOoM H KaKas Macca HIH 00BEM DpogvETa pe-
AKIIHHA NpH aToM ofpaayerca. Ha atu Bonmpocsl oTBeuaeT cme-
XUOMEMPUA — PASIET XHMHH, H3VIAIOIIHHA KOIHMeCTEEHHBIE
OTHOIIEHHA MEHIV BeIleCTEAMH.

I[pencTaeeTe cefe OPONOBONBCTEEHHLIN MATAZHH, B KOTO-
PHIIl HA MAINHHE OIPHEBE3IH caXapHelid necok. OH cOCTOHT H3
OYMEeHL MANEHLEHX KPHCTALIOE OPraHHYeCcHKOrD BeIecTBa Ca-
xapoasl. [ln1a Toro 4rodsl y3HATE KOJIHYECTEO IECKA, 3aBeIVI0-
HIHH CKJIALOM, KOHEYHO, He DyaeT nepe-
CMHTEIBATE OJHH 34 IPYTHM BCE KPHCTA-
JHKH, & OPOCTO COCUHTAET NPHEBEIEHHBIE
mermnk® (pue. 56). IToxoxsyio npomenvpy
ONPHMEHAKT H B XHMHH I8 ONpeIe/ e HA
KOJHYeCTEA TOMD HIH HHODO BeIIecTEA.

o Ilopuum BelmecTBa, COmep:RAIIVIO
: OnpefeleHHOe YHCI0 erg YACTHIL,
HAZRIBAKT KOJIHYSCTEOM BeIecT-
Ba (0bo3HAYAIOT V — «HIDH ).

BEEEREREEE R

Huorga xoanuecTED BELIECTEA 0DOSHAYAKT JATHHCKON OYKBOMN .

0 IPOEKTHOM AEATENBHOCTH

Ilpurnamiaem Bac OPHHATE CAMOE AKTHEHOE VYACTHE B
MEKOJIBHON IPpOEKTHOH AeATelbHoOCTH. Br OyaeTe onupaTsea
KAK HA YK€ NOJYyIeHHEIe BAMH 3HAHHA W YMEHHA, TAK W HA
HOBEIE, KOTOPEIE eINé npeacTonT npuobipect. llens mpoerT-
HOIl AeATEeILHOCTH — pelleHHe ONpPefelfHHLBIX Opobiem
HJIH KOHKDETHEIX 3470a%, BOZHHKAINHY B DE3YIIETATE DAZBH-
THA HAYKH # obmectea. Pemrntes npobremy — sHauur npn-
MEHHTE HeoDXOIHMEIE 3HAHHA U YMeHHA H3 DABIHYHEIX 00-
JacTell JKH3HH, HOJAYYIHE PEATBHEIR H OIIYTHMEIH PE3yJILTAT.
Bonsmuuereo npofreMHBEIX CHTYANWI, ¢ KOTODBIMH MBI
CTANTKHWEBAEMCH B 3HHU3HH, HE OTHOCATCH K OTHENBLHEIM o6ma-
CTAM HAYKH, OOBIMHO OHH HOCAT KOMILIEKCHEIH, MeMXIIpesn-
meTHBIH Xapakrep. [IpoesT MOMHO BEIDOTHATE WHIHEBHIY-
ANILHO, HO FOPA3I0 HHTepecHee paboTaTEL B KOMJIEKTHEE,

© TK «MpoceeueHne», 2022

TeMbt MPpoOEKTOB U UCCNEN0BAHUN

. BrIToBBEIE MHIBTPEI 418 OUHCTHH BOJONPOBOTHOH BOIEL.

MeTannsl B 3KM3HH YEI0BEKA.

[MoprarTHBHEIE HCTOUYHHEH KHCJIOPOIA.

«yHiuBas» u «MEpTEAAY BOEA.

. BaaumogeiicTBHe aMDOTEPHEIX OKCHAOE C KHCIOTAMH H

IEeJI0TaMH.

BrrpammeaHne KPHCTALIOE CPETHHX COME.

. Hayuenue pacTBOPHMOCTH CONEH B BOAE OPH UX COBMECT-
HOM IPHCYTCTBHH.

8. Onpegenenne cofep:XaHNA YITIEKHCIOr0 TA3A B BOBOYXE.

9. llepepafoTka :Xele3HOTO JIOMA B XHMHYEeCKHe DeAKTHEEL.

10. Heoberausle hopMer [leprograeckoil CHCTEMEL: KPHTHYIE-

CHHI AHATIHS.
11. KoMoemoTepHOS MOLEIHPOBAHHE MOJIEKYI H KPHCTAILIOR.

A

R




Wy Ob6ecneueHue TpeboBaHuit K ycnosuam peanmsaumum ®roc
HPOEBEIEEIE 1 Oco3HaHHbI BbIGOP M NOCTPOEHME MHAUBUAYANbHOM TPaeKTopun 06pasoBaHms

Pa3BuTIE NINYHOCTY Yepe3 OpraHM3aLmio NpodeccoHaNbHbIX NP6, NPAKTUECKOI NOATOTOBKYA
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roe MpodopmeHTauusa B WKone

Pa6oTta c yueHukamm

=  BcTpeuun c npeactasutenammn npodeccun,
npeactasutenamu BY3oB 1 npeanpmnatmum-
paboTtonatenen.

" JKCKypCuM Ha npeanpuatua, 8 BY3obl.

= (DaKynbTaTUBHbIE 3aHATUA, KPYXKKN NO UHTEpECcamMm,
yrnybnénHoe nsydyeHmne npeameToB

= [lomouwb B onpegeneHnm HeobxoamMmocTu
AONONHUTENBHOrO 06pa3oBaHUA K BbIBOpPE KYpCcoB B
LWKO/IE UM 3a e€ nNpeaenamm.

=  AHKeTUpOBaHME y4aLMXCA.

=  KomnneKkcHoe npodopmeHTaLMOHHOE CONPOBOXKAEHME
Ha NPOTAXEHUN BCETO BPEMEHM 0OYyYEHMA B LLIKO/E

(KOHCYNbTaLUUK, TECTUPOBAHUE, 3aHATUA, TPEHUHTU

T.A0.).

17

Pabota c pogurenamm

" WHamBuayanbHble 6eceabl U KOHCYAbTALWM ANA poaUTENe
YYEHWKOB.

= Jlekuunu ana 3auHTEpPECcoBaHHbIX poauTenei ob nx Bknaae B
Bbibope pebEHKOM Npodeccum n NoSy4eHNU COOTBETCTBYIOLLETO
obpasoBaHuA.

» [lpoBeAeHME KNACCHbIX U OBLLELWKObHbIX POANTENBCKUX
cobpaHuim.

=  AHKeTMpOBaHWe poanTenemn.

= Co3gaHMe MHULUMATUBHOM rpynnbl poguTenei, rotoBbix NOMOraTb
B OpraHM3auum 1 CONPOBOXKAEHUM BCTPEY, Bble340B U T.A4,.

» [lpuBneyeHne pogutenen ANa NOMOLIU C BPEMEHHbIM
TPYAOYCTPOMNCTBOM CTAPLLUEKNACCHUKOB BO BPEMA KaHUKY.

= COBMECTHO C POAUTENAMM CO34aBaTb M BECTU KPYIKKM PA3NNUYHbIX
HanpaBNeHUN (XyAoXKecTBeHHble, CNOPTMBHbIE, TeaTpasibHbIe,
NHTENNEeKTya ibHble).



npocg?mmm YMK nopg pea. /lyHuHa B.B. «Xumua. 10- 11 knaccbl. ba3osbin

YPOBEHb»

OCHOBHbIE NPEMMYLLECTBA YMK:
* Kypc Hanpas/ieH Ha GOPMMUPOBAHME Y YHALLMXCA LLe/IOCTHOM

XUMUNYECKOM KapTUHbI MUPaA

* B nporpamme Kypca Halw/u oTpaKeHne OCHOBHble
cogeprkaTtesibHble IMHUMU:

«Bewectso»

«Xnmu4yeckana peakuma»

«Hay4Hble OCHOBbI NPOM3BOACTBA»

«XNMUA B *KU3HU U B 0bLLEeCTBEY

CocraB YMK:
v" Y4ye6HUK B Ne4aTHOM U 3NEeKTPOHHOM popme

Pabouas TeTpagb

v
v MeTopamnyeckoe nocobue
v

Pabouasa nporpamma
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o YMK nogpg pea. JlyHuHa B.B. «Xumua.

ITPOCBEIIEHUME

10- 11 knaccbl. ba3oBbi YpOBEHbY»

naoma 3. KHCNOPCN- M AZOTCONEPKALLME OPTAHMMECKHME COEQMHEHHA

m Cnoxnue 3abupsl

Cpegy OpOMIBONHEIX HAPOOHOBLIX KHCIOT oCo002 MOCTO
BAHMMAIDT CAONHBLE APUDH

R—C—0O—R,
|
0
rme R 1 R' — yroemogopogHele pagHEANE (B COOMHEEX QHpDaX

MYPABEHHOH KHcI0TH R — aTom pogopoga).

OTH coeIHEOHRA 0ODAIVIOTCH B POIVALTATE PeAKLUL IMEpU-
ukayuy — BIAMMOJEHCTENA KHCIOT CO COMPTAMM B OIPHCYT-
CTEHH CHILHOH HeopraEHHYeckol xucnors (HyS0,), nrpamomeii
pONE KATANHIATOPA. B Xoge oTepROHEAIINE OT MOTSKYIL] CITHD-
Ta OTIIENIASTCH ATOM BOJOPOIE, A OT MOJTeKYIEl KHCIOTH — TH-
aporcHaLEaf rpynna OH, koToprie DpeRpamamTcs B MOTSKYIY
BOJLL:

R— ﬁ_.:-QI‘ 1+1 _I%—OR' % R—{IJ— O—R' + H,0.
o

Camponama R u1 R' 8 monexyne cnossporo smpa obozmade-
HLI TIO0LIe YIIeBOAODOIHLIS JAMECTHTEIH.

Haspapna caompnx 3dHUpOoR TPONIBOAAT OT HASBAHHA YII8-
BOAOPOAHOID PAAMKANA, BXOAANIETD B COCTAR CIHPTA, M HATBA-
HHA EHCIOTE, HANPHMED:

H_?_G_CHas CH,— lﬁ—ﬂ— C,H,.
0
MeTHIpopMHaaT DTHAANETAT

(METHIOBEIA MpHp
MYPABLHHOH KICTOTE)

(3THIOBRIHA 2pHD
VECYCHON KHCTOTE)

I'nappoe XHMHYeCKOS CEOACTHED CHOMHLEIX PHDPOB — CIO-
cofHOCTE B rEgpoanay. IpH rEgpornsze MOTeEYIa CAOKHOTO
adHpa paIpymaeTcd ¥ ofpasvIoTeA EHCI0TA H COIHDT, H3 KOTO-
pPEIX GLLT DOAyYeH cAoKHEE sdup. Megponma 8 kHcI0E cpege
obpaTHM:

RCOOR + H,0 7= RCOOH + R OH.
-7

TMpapnasHas
rOSIOKKA

Harperan

Duaneps

Ofipasyomuecs
HATH

Ilaxta

Bonoxuo

Puc. 82. Cxema npor3BojCcTES BONOKHA OPONYCKAHMEM PACTEOPA
uepes (uILepu
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Inasa 4. HAYYHBIE OCHOBLI XMMUYECKOTO NPOM3BOACTBA

KPACKH 8 =
g :
= KHCJIOTBI ﬁ comm ﬁ /

r = . JIEKAPCTBA
4‘ “‘ :

A
MUHEPAJILHBIE
VIOBPEHUS

“F

HCKYCCTBEHHBIE
BOJIOKHA

= B3PLIBYATHIE
( BEIIECTBA

—— KEPOCWH
CMABOYHEIE
BTAJIBBAHO- MACJIA

TEXHUKE

DJIEKTPOJIUT
JUIS CBUHILOBBIX
AKKYMYJISITOPOB

NexkapcTeenHua cpagcTaa
H
a) RCN 5. CH,
| cx,
o N
o COOH
H
6) Rli'JN 8
0 X
COOH
a) HC._ _CH,
N

R, R,
‘,‘ i 1
COR,
OH

OH 0 OH 0

Prc. 96. AHTHOHOTHEH: @ — NeHHIUIANRHL]; § — Ne@anocnopHHLL;
& — TeTpPAlMKJIHHE

cTpaHeHHe MOJIVUHIH DeHHIHIIHHEE (pHc. 96, a), nedanocno-
PHHEEI (pHe. 96, 0), TeTpalHKJIHHEEL (pHC. 96, &).

JlexapcTBeHHLIe NpelapaThl, cOoco0HEIe ocHadlaTL HIH
YCTPaHATE UYBCTBO 00JIH, HAZLIBAIOT A HAAbzemuramu. OHH nox-
pasgendiTcd Ha HeHAPKOTHUECKHe M HapHOTHUECKHe Jekap-
CTBeHHEIe cpefcTBa. K UHCIV HeHApKOTHUECKHX AHAJILIeTHKOR
NPHHALIEKHAT XOPOII0 HIBeCTHLIH ACIHPHH — ANeTHJICAJIHIIA-
J0Baf KHcI0TA (pHc. 97). OHa ABIfAeTCA NPOHIBOIHON CANTHIIH-
noBoit (0-rHIpoKcHAeH30#iHO) KHCIOTEI, KOTOPAS COMEDMHTCS
B HBOBOiI Kope (0T JaT. salix — uea). [I78 ToaIyueHnd ACIHPHHEA
HeoOXOHMO IpPOBECTH 3TepHOHEANNAI (eHOJLHOH TIHAPOK-
corpynnel. J[Jas8 3TOTO CAMANKIOBYI0 KHCJOTY o0padaThIBAIOT
VKCYCHBIM AHTHADHIOM.

TlpuémM TabmeTkH AHATLEMETHKA NedecoolpazeH JHINL TPH
OUeHE BEICOKOIH TeMIeparype (Bullle 38 °C), KOTOpas CKa3LIBa-
eTcd HedJIaronpHATHO Ha COCTOAHHH opragnaMa. [ToMHMO acni-
PHHA, B KAUECTRE AHAMLTETHKOR MTHPOKO TIPHMEHA0T TPOH3BO-
HEI@ TeTepONHKIHUeCKOT0 KeTOHA THPA3OJOHA (AHANBTHH),




¢ YMK nog, pea. /lyHnHa B.B. «Xumusa. 10- 11 Knaccbl. YrnybsneHHbI YPOBEHb»

ITPOCBEIIEHUME

OCHOBHbIE MPEMMYLLECTBA YMK:

* Kypc xumuu B 10 Knacce npeaBapaeT pasaesn, NocBAWEHHbIM 06006LeHMIO
N MOBTOPEHUIO CBEAEHUWN N3 0OLLIEN U HEOPTraHNYECKON XUMUU,
Heobxoanmble AN N3YYEHUS OPraHUYECKOM XMMUKU, KOTOPbIE HE BXOAAT B
NPOrpamMmmy OCHOBHOWM LLIKOJIbI.

* PaccuuTaH Ha 3/4 yaca/Hep

* Pa3HoypoBHeBble 3a4a4M 1 3a4aHUSA, NPENJIOKEHHbIE B KOHLLE KaXKaoro
naparpada, paccynTaHbl Ha peleHne Npobaem B peanbHbIX KU3HEHHbIX
cUTyaumax.

* Ocoboe BHUMaHME yaenaeTca opraHn3aumm NpPoeKTHOM AeATeNbHOCTH
LUKO/IbHUKOB W NPUOBPETEHUIO ONbITA Yy4acTMA B AUCKYCCUAX.

Cocras YMK:
v" YyebHUK B NeYaTHOI 1 3NEeKTPOHHOI popme
v/ Pabouas nporpamma

v" MeToanueckoe nocobue

© AO «M3paTenbctBo «lpocBeleHne», 2022




¢ YMK nog, pea. /lyHnHa B.B. «Xumusa. 10- 11 Knaccbl. YrnybsneHHbI YPOBEHb»

ITPOCBEIIEHUE
TOITOJIHUTEJIEHEBIE OIIBEITEI H CHHTESE]
CXEMA 9
R . CocTag 3y0HOH MACTEL
———= e e Onpemgenenne KaYeCTEBEHHOTO COCTARA Y
a - : OpraHHYeCcKoTe BellecTEA ANTHEAITHISN Dropeogepaamue FaryeraTean
[HA(INEH ) ]* 803--H,0 TOMEA0IAH, EEECTIED EAPHOKCT=
18 onpefeneHHs KaYecTREHHONO COCTABA VITICBOZOPOIA €I MeTHAnApaben, MOHODTODBOCHAT || mermrmesnmnoss

Hemrpamesi Mporasonos HATPeRAOT ¢ okcHgoM megmn(1l), HOEDpHﬁ BOCCTAHARIHREASTCH 0 npomManapaten sarpra Na,PO,F,

ATOM ] MeIH, OKHCIAS YIIepo], BXOAANINH B COCTAR OPTrAHHYECKOro Ba- o | ropi narpus NaF
(womnnexco- B"‘-:'LT"IE::I‘-"”!“-;I[;“““ MIeCTRA, 10 ¥IUIH H VMoK IO M348 H CRAILIBAH BOLODOT B BOJY. T —
ofDASORATETR) e i () BRIETOHHH VTIIEKHCIOND TA34A CYIAT 00 NOMYTHeHHK HIBeCT- xe;t':aco,, ]

Puc. 27. PacTBop cyIbpara reKcaaMMAEEAKexa(11)
H CTPORHHE KPHCTALTHYeCKo# CoTH

KpHeTannn RoMOIeRcHLEIX CONel DOMHMO KOMIUTeRCHOH Jac-
THIEI COGEPKAT NPOTHBOMOHL], & HHOTJA H HeHTPATLHEIE MOJe-
EYILL, OEDYEANITHG KOMIIeRCHELIE non. Onp npeJcTanIawT co-
G0 6HEUHON KooPIUHIYLOHH 0 cbepy.

Japag HROMIISKCHOND HOHA ONPeJeIdeTed CYMMADHLIM IJaps-
OOoM KATHOHA MeTAlNd-KOoMINeKcoo0paz0BaTend H JIHTEHAOE.
B npueegénuom nprvepe (prc. 27) HOH HHKeIS HMeeT 3apag +2,
A THTAHEL (MOIeKYILE AMMHAKA) 316K TPOHSNTDANLHEL, TOSTOMY
CYMMADHEIH 3apAj 9acTHIE pased +2, B kadecTse npoTHBOHOHA
BLICTYIAST CYILGAT-HOH, KOTOPLIA NOMHOCTEI) KOMIOSHCHDPYET
OONOKHTENLHELIHA 3ApAL KATHOHA.

HoMnaepcHLie HOELI MOTYT He¢ TOALKO DXOAHTE B COCTABR CO-
Jef, HOo H 06pPAI0BLIBATE KHCIOTE B OCHOBAHKA. B oToM cayyae B
KAYSCTRE NPOTHEOHOHOB BLICTYOANNT KATHOHLI BOZOopoga (man
OpABHI0, OHH HIDATHPOBAHE) HIH FHAPOKCHI-HOHRE! COOTHET-
CTBEHHOD.

Taxnm ofpazom, KOMRAEKCHLIMU HAILIBAKT COCNHHOHHS,
BENIYAKINHE B CROH COCTAR KOMILIERCHEIE YACTHIIEL.

HoMmenznaTypa HOMOISECHLIY COSTHHOHHI B0 MHOTOM HATO-
MHHAST HOMEHKJIATYDPY OORMHEX coiei, CHAYANA 3A0HCEIBAIOT
HAZEAHHE ANHOHA B HMOHHTSILHOM IANeHe, 3ATOM — KATHOHA B
ponuTensEoM. Hazpanme KoMIOIeKcHOro KATHOHA CONEDEHT HA-
IRAHHA AATAHZOR (Ta6n. 7) ¢ YRATANHOM HX UHCIA MR TOMOIH
NpPHCTABOE MoHO- (0gHH), du- (qBa), mpu- (TpH), mempd- (9eThI-
pe), reHnma- (OHATE), fekcd- (MISCTL), 2énma- (CoML), oxma- (Ro-
CEME), HOHA- (OBATE), deka- (ecHATE).

KOBOM BOAEL, a 00 00pasoBaHHH BOJAEL — [0 HIMeHeHHID OKPACKH
Geapogaoro cyanbara megu(Il).

MMomecTHTe B cYyXYVH DpofHpEY IpHMepHe 1 I NOPOIIKA OKCH-
aa megu(ll) 1 pacmnnre memuporo (owomo 0,2 r) napadmmonoi
crpyxkl. logorpeiite npofHpEY Ha NIAMOHH COHDTORKH, A0-
fofiTecs, YTOOLI MADAHHAH PACMIIABMICH W CMOITAICH C OKCHIOM
menn. [Mocne sToro sakpennTe 0pofHpKY MOPHIOHTANEHO B JAIKE
mratusa (puc. 150). B cpegmmomn gacTe: npofHpHH OpH I0OMOLTH
MIATENS BHECHTE HeGOALINos KOIHYeCTED NOPOIIKa BeanoqHoro
cyanpara megu(ll). BaxpoiTe oreepeTHe npofEpEE npodRoR ©
I-ofpasuoi rasooTEOTHOE TPpYHROH, OBl KOTODOH ONYCTHTE B
npodHpEY ¢ HIBecTHOBOH Bogoil. HarpeiiTe npoGHpEY CO CMeCLID
IaMEHEeM COHPTOBEH. YTo Bl Hadmogaere? OTMeTeTe, KaKHE
HIMEHEHHHA OPOHCXOAAT ¢ HIBECTKOBOH BOAOH H CyIbbaTomM
megn(ll). CaenaiiTe prinog 0 KAYECTECHHOM COCTARS NapadHma.

O HATHUMH XJI0PA B OPraHHMUOCK MK DOIIecTRAX CYAAT O0 OKpa-
MHBAHHI IAaMeHH. IToT cnocod OLUT BNepELIe TPeII0HeH PYe-
CcHHM XHEMHKoM @, @, BoeremreiiHoM # HOCHT ero HMH (npofa
EBeavwmeiina). [Ipn Harpepaumy XJIo0pcofep:Eallenre opragnge-
crOro BemecTea ¢ oxcHgoM megu(1l) obpasyerca neTyuHE X A0pH]
MEegH, KOTOPLIH OKPAINIMBAET ILIAMA B XaDAKTODHEIN 3eSHLIH
BeT.

Cus,

Puc. 1 50. IIpadop \
AH ONpegenenna

KAULSCTESHHOTD COCTABA
napafrHa I y

canurarens S0,
gaoxcHy TETaRA Til),

IaRepXHOCTHO-
ARTHEHBIC BEICCTER
MOINSTHASET AHKONE,
JaypriacyasbaT HATDHA, HoacnacTrrems
copfTon CAXANWHAT HATPHA

s AIQOOH, otamuammuecs BRICOKOH MOMHDVIONEH coocobHo-
CTEH) H MIATANIHM JeHCTEREM Ha 3yDHYID aMATE. Bxogamue s co-
cTAaR 3yOHOH NDACTLI CHAZVIOIIHE BOOIECTBA (JATVCTHTOIH)
coocoO0CTEYIOT COIAANHID OSHOPOAHON koHcHeTemmuu. Mporme
HI HHX NPefCTARTAINT cobOM NPOIYETL HATYDANLHOPO MPOHC-
XOMIeHHA, BRIpafaTeIBaeMEle, HANIDHMED, H3 MODCHHX BOJODOC-
e, 8 TAKMO HCKYCCTBOHHO NOMYICHHLIS NPOHIROAHLIS ITOJLII-
nosul. Brogmmmpe n cocTan DACTE] VREIAMIHAIONIHE DOIIecTBA
(rIMIepHH, TOTHITHISHTTHKONL) NIPHIANT IYy0HOH IACTe [IA-
CTHYHOCTEL, HeoOXOMHMVED 118 JETKOT0 BLLIARTHEAHHESA @8 B3 TI-
fuka. OJHOBPEMEHHO OHH cHOCOOCTEYIOT COXDAHEHHN) BIATH B
nacre NpH €8 XpaHeHAH, NOBLIMIAIT TEMISPATYDY 3AMepDIaHHs,
VEEIHYHEBEAT CTAOHILHOCTE NeHLl, VIVYINAIT BEYCORLIS Hade-
crea. [[na ofecneuenus PARHOMEDHOrO PACOPEIEIOHHH [ACTEL B
TPYAHOGOCTYIIHEIY MECTAEX IOJIOCTH PTa, & TAKME AJIH TOMOJTHH-
TEALHOTD VAAJSHHA HAJTETA ¢ ayboB TpelywTes neroobpaszoeare-
M, B PpOJIH KOTOPLIX BLICTYOAIT pasnuuniie [TAB. Beanpegnan
HX KOHIEHTPAINA B 2y0H0H nacTe coctamrger 1 —2% .

BONLIIoe pacnpocTPalen e MOTVYHIN TPOTHEOKADHECHLID ACTE,
E HHX cOfepiaHHe coeluHeHHfl @ropa cocraBaser 0,8—0,9%.
B 0OJILIMBECTEG 3¥OHLIY MacT A00aARTAIT QTODHAL AN8 TP HIAKTH-
EH KapHeca. IIpa BX xoRneRTpanse 10 1500 Mr/kr ay0E0# DacTel OHH
CUHTAWTCH 0eoBpeTHLIME. DTOPHAL DOTARTAKT 00MAH BOIIeCTE DAK-
TOPH, COTePIHAINEXCH B 3y0H0M HATSTS, 4 JHAYHT, H HX COOCO0HOCTL

KomnaexcHsie coedUHEHLA m Exmosdn xuMua

HonoanumelsHsle 0RbLmE U CLHNMEILL m

© AO «M3paTenbctBo «lpocBeleHne», 2022
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ITPOCBEIIEHUME

XUMUHA
B COBPEMEHHOI HAVKE

@ Oco0eHHOCTH COBPEeMEeHHOH HAyKH

Ham mup ouens ObicTpo meHsAeTcsa. OmiaasiBasgch BCero Ha He- 40
CKOJIBKO JIET HAa3aJl, Mbl YNBJIAeMCH, KAK MHOI'O BCEro IPOU30- ] T, () e ——
IILJIO 34 3TO BpeM#A. JTO KACAeTCHd He TOJBKO HAIeH JUIHON U3~ 1200 - .
HH — ObITa, y4€0bI, paboTsl, OTALIXA, HO H 00IIECTBEeHHOMN JKU3HH, i
OJiHOH M3 YacTed KOTopoH aBiaderca Hayka. CoBpeMeHHas XUMHUA 10004
KapAHHAJIBHO OTJIHYaeTcsa 0T ToM, Kakoil oHa Oblra 100, 50 n 2
nasxe Beero 30 Jger Hazal, KOrjla HEKOTOpPhLIe U3 ABTOPOB yuebHHKA - i
NOCTYIANHA B YHHBepcuTeT. Pasymeercs, 3aKOHBI IPHUPOALI OCTA- E_? 800
JIMCh TAKHMM Ke, OJHAKO KOPEeHHLIM 00pasoM M3MEeHMJIMCH CII0- -
coObl npeAcTapieHus U 06paboTKu XuMUYecKoil nHbopMaIuy. 600 -

I'naBHOe M3MeHEeHHE CBA3AHO ¢ KOMIOLIOTEpAMH, KOTOPLIE I10- f
BJIMAJIHA HE TOJBKO HA CKOPOCTH O00OpaboTKH M HAKOIUIEHHUA WH- 1
(popManyu, HO H HA caM HAYYHBIH 00pas3 MBIILJIEeHHA, HA OAX0LI 400+ I
VUEHBIX K M3y4eHH0 npupoabl. [loaBuiachk BOZMOMKHOCTH YHC- . . . . . . T
JIEHHO peInaTh MHOTME YPABHEHUS TeOpeTHUYecKOoi XMMHH, pac- 0 5 10 15 r, HM
CUHMTBIBATh C¢ MX MNOMOIIbI0 T'eOMEeTPHI0 U SHEePrui MOJIeKyJI, P .
AHAJIM3UPOBATD CJOMKHbBIE MOJIEKYJIIDHBIE CIEKTPLI, II03TOMY 0~ uc. 216. 3aBHCHMOCTD TeMIEPaTypPh! ILIABJIEHUSA 30J10Ta OT pasMepa
BOJNBLHO GOJIBIIAH 4YACTb HAVYHBIX MCCJIENOBAHMII celiuac BEI- gacTHI (TOYKaAaMH 0003HAYEHEI K CIIePHMEeHTAJTBHEIE JIJaHHbIe,
[OJIHSAETCS HA KOMIIbIOTEpe. TiIagKad KpHBEad — TeopeTHYeCKHe ,II;EHHE-IE}

OueHb BaXXHBIM OKA3aJIOCh TAK)Ke NOABJIEHHE BBICOKOIIPOM3-
BOJUTEJILHLIX NpUOOpPOB, MO3BONAKIINUX BEINOIHATL Gonee ObI-
CTpEIE M TOYHBIC H3MEPEHHUA, YeM NPHOOPEI NpeALIAYIIHX I0KO-
neuii. XuUMHKAM Teneps AocTynHA Gosiee AeraibHasi HHpoOpMA-
nusa ob HeoelVeMBbIX BellleCTBax H peaKIIHAX.,




¢ [eHeTUKa

ITPOCBEIIEHUME

«[pakTyeckas MosneKynspHas reHeTMKa A HaumHaowmx. 8—9 Knaccbi»
noa pea. bopoauna .M., BopoHuHoii E.H.

MOJIEKYNIAPHASA

MrEHETUKA

T TE——— » ABTOpbl — NpodeccMoHaNnbHble FTEHETUKN-NEeAarorn, KOTopble 3aHMMAtOTCA PA3HbIMW HAaNPaBAEHUAMM
reHeTUYECKON HayKu

» YTO Takoe NMPOEKTUNPOBaHNE U YEM OHO OT/IMHAETCA OT APYIMX TUNOB AeATE/IbHOCTU, PaCCMOTPEHDbI Pa3Hble
3Tanbl NPOEKTNPOBAHUA

» OpWEHTUPOBAHO Ha NPAKTUYECKYIO AEATE/IbHOCTb YEPE3 UHTEN/IEKTYaIbHble UCCNEA0BaHUSA, BUPTYa/ibHble
nabopaTtopHble paboTbl M peasnbHbI MPAKTUKYM CO CNeLMann3npoBaHHbIM 0bopyaoBaHMem

» CoaeprKuT 3a4a4mM No reHeTMKe, aHaorMYHble 3a4aHMAM Ha EMD 1 Ha WKoNbHbIX 6MONOTMYECKUX
onMmnuagax

«leHetunka. 10—11 knacco1» Kysbmus U.B., JlaBpeHos A.P., Kykywkuna W.B., Mycradun A.T. u gp.

FEHETUKA

1011
_ T » [lpeactaBneHbl MaTepuasbl NO KNAaCCUYECKOM M COBPEMEHHOM reHeTUKe, OCHOBHbIE AOCTUKEHUA U
I . " NnepcneKkTUBbl Pa3BUTUA HaYKK
i » [leTanbHO pa3obpaHbl MeToAbl MONEKYNAPHOM FrEHETUKU U TEHHOW UHXEHEepUn, TEXHO0MNK

CeKBEHNPOBaHNA HOBOTO NMNOKOJ1IEHUA

» [loapobHbie aNropuTMbl peLleHma BCex BUAO0B 3a4a4 Mo reHeTUKe 3aBepLUatoT COOTBETCTBYOLWME pa3aenbl
Kypca

LR IR RISl

© AO «M3paTenbctBo «lpocBeleHne», 2022
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ITPOCBEIIEHUME

© TK «MpoceeueHne», 2022

EAMHCTBEHHDbIN KypC 3KONI0rMyecKoro npoceeweHue gna 1-11 knaccos

®OPMUPYEM AKTYAJIbHOE 3KONTOTMYECKOE CAMOCO3HAHUE

> ((A36YKa dKoN0rmMm» 3HAaKOMUT C OCHOBHbIMW 3KOJZTOTMYECKUMU
NOHATUAMMU, BOCNMUTbIBAET YyBCTBO OTBETCTBEHHOCTU 3a CBOU ,El,emCTBMFI B

npupoae

> «IKONOrnuyecKana KynbTypa» 3akiagblBaeT npeacrasieHunsa ob
9KOJIOrMYECKM LienecoobpasHom NoBeaeHUm

> «IKONOrMyeckaa rpamMoTHOCTbY» Pa3BMBAET HABbIKM 3KONOrMYECKU
FPAaMOTHOM X03AMCTBEHHOW M BbITOBOM A€ATENBHOCTM LLUKONbHUKOB
yepes MHAMBUAYANbHYIO NPOEKTHYIO AeATENbHOCTb

» «IKonornuyeckasa 6e3onacHoOCcTb» GopPMUpPYET 3HAHMA O 3aLMLLEHHOCTU
NPUPOAHbIX 06BEKTOB, *KU3HU, 340POBbS YENOBEKA OT MCTOYHMKOB
3K0JZ10rM4YecKkom onacHoOCTU

» «MHguBMAYanbHbI NPOEKT. AKTYya/ibHaA 3KONOrMa» yaensaetT BHUMaHune
aKTya/IbHbIM 3KOJIOTMYECKUM MPOEKTaM C YMOPOM Ha CUTYaLMIO B Hallewn
CTpaHe, pa3BMBaET yMeHMe pellaTb pa3HOPOpPMaTHbIE 3a43a4u

» Kypc moxKeT 6bITb peann3oBaH B YPOUHOM N BHEYPOUHOW AeATEe/IbHOCTH



Ay ‘ OcHoBHoOe 0bulee obpasoBaHmne. BapumatuBHaa 4yactb )5

ITPOCBEIIEHME

* [locobua MmeroT MOAYNbHYIO CTPYKTYPY M paccUMTaHbI
Ha 17/34/68 uacos

* [IpaKTUKO-OPUEHTUPOBAHHbIM 3a4aHMAM
oTBoamMTCA 60% copeprkaHnA Nocobuin, TeopetTmyeckomy
maTtepuany — 40%

* Mcnonb3oBaHne nocobuii NO3BOAT Neaarory peanrsoBaTb
Nporpammbl BHEYPOUHOM AeATeNbHOCTU 6e3 npuBaeYeHUs
[OMONHUTENbHbIX MaTepnanos

e COOPHUK NPMMEPHbIX MPOrpPamm BHEYPOUYHOMN AeATeIbHOCTH
[OCTYNeH AN1A CKaunBaHMA Ha caliTe U34aTeNbCTsa:
https://prosv.ru/static/vneuroh

© AO «M3paTenbctBo «lpocBeleHne», 2022

NPOEKTHASR
MACTEPCKASR

A.A. Mapxo
. A. Cumpron

UCCNEQOBATENLCKUE
U NPOEKTHLIE PABOTbI
no ®U3NKE

.10, Anexcauwmna
©. M. Naryrenxo

YEMY NPUPOOA
YYUT YENOBEKA?

E. M. Mpuopona

3KOJIOTUHECKASR
KYNbTYPA

M 3OPOBbLE
YEMOBEKA

NMPAKTUKYM

KNACCHI

& )

H.10.
R L) Ehases.. snce,
HCCNEQOBATENIBCKHE VCCNENOBATENbCKHUE

W NPOEKTHBIE PAEOTbI
1 NPOEKTHLIE PAEOTHI
no xumuu no EMONOTUU



https://prosv.ru/static/vneuroh

& Cepusa «lpodpunbHasa wKona»

ITPOCBEIIEHME

EctrectBeHHO-Hay4HbIN npodunb obyueHua COO

26

NMPEOMETHAA OBJIACTb YYEBHbIW NPEOAMET ABTOP

MpeameTbl U Kypcbl
no BbIGOpy

A .

CBEOPHMUK .
NPUMEPHbBIX

PABOYMX
nNPOrPAMM

nPOSUNU
(o]}
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s
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=g
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https://prosv.ru/static/profil school
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MHAMBHMAYANLHBIA
NPOEKT

© AO «M3paTenbctBo «lpocBeleHne», 2022

WHanBmnayanbHbIN NPOEKT
BuoTtexHonorus

Buoxmmuns

MepguumHckas cTtaTucTuka
OcHoBbl hapmakonorum

OcHOBbI HAHOTEXHOMNOMUN
OkasaHune nepBow NOMOLLN
OcHoBbI NPaKTU4ECKON MeaULNHbBI
dursunyeckasn xmmus

JlaTuHCKM 93bIK (4119 MEOULMHCKUX KNaccoB)

OcHOoBbI MEOULMHCKMX 3HAHUA 1 OCHOBbLI CEMbU

Qkonorus

M. B. lNonoskoBa 1 gp.

H. B. N'op6eHko

H. B. AHTunosa, J1. K. [lasHoBa n gp.

H. B. lNMoHomapésa n gp.

M. H. Neawes u ap.

B. B. CeeTtyxuH, W. O. ABTyLleHKO

J1. . OexypHbin

J1. . dexypHbin u ap.

B. A. bernoHoros u ap.

W. B. lyxaHnHa

C. P. Bonkos, M. M. Bonkosa, C. H. ®ansko
M. B. ApryHoBa u ap.

!,

OCHOBBI
NPAKTHYECKOM
MEAHUMHBI

';.‘/
L

N

vt otan
..........



https://prosv.ru/static/profil_school

@ Ncnonb3oBaHMe NPOEKTHOM AEATENIbHOCTU ANA AOCTUKEHUA KOMMAEKCHbIX 57

ITPOCBEIIEHUME

B
ey friwey D et
NPOEKTHAS ST

MACTEPCKAS

obpa3oBaTesibHbIX Pe3y/bTaTOB — BarkKHaA cocTaBastowan obHoBAEHHbIX PIOC

KomnneKkcHble pewenus MK «MpocselleHne» ana popMmnupoBaHns y 06ydatoLLMXca onbiTa CAMOCTOATE/IbHOM
NEeATeNbHOCTU: NPOEKTHOM, y4ebHO-McCcnen0BaTeIbCKOM

YyebHo-meToaMYecKoe obecneyeHune

\

NPOEKTHAR
MACTEPCKAS

MopaynbHbI
maTtepuana
Bce atanbl MccnenoBaTeNbCKOM AEATENbHOCTU U
NPOEeKTHOM paboTbl: OT BblbOpa Tembl WU
obocHOBaHMA eé aKTyaZIbHOCTH Ao
npeactaBneHns  BbINONHEHHOM  paboTbl B
ny6/MYHOM NPOCTPAHCTBE.

noaxoa K

npeacrtaBaeHuto

© AO «M3paTenbctBo «lpocBeleHne», 2022

Undposble cepsucol

Nabopatopus
Co" ad OnabopaTopus  KaTanor NpogKToR

Na6bopaTopus
LUKOJIbHbIX
NPOEKTOB

Co3nasai cOGCTBEHHbIE NPOEKTLI MNK
cobupait KOMaHAY eAMHOMBILNEHHUKOB.
MpoekTsl — 370 3noposo!

MowaroBbi/ anroOpUTM BeAeHNA NPOEKTHOM
AEATENbHOCTU ANA YYUTENEN U Y4EHUKOB C
MEeTOANYECKMMUN PEKOMEHAALMAMM MO
Ka*KaoMmy Luary

BaHK Tem NPOEKTOB MO Pa3MYHbIM BUAAM,
HanpaB/ieHUAM, NpegMeTam, Knaccam
KpuTepumn oLeHnBaHUA NPOEKTOB A1A
yuutenem

ObpasoBatenbHasa MHGPACTPYKTypa
C NPMMEHEHMEM UHHOBALMOHHbIX
peweHnn MMPOBOTO YPOBHA

*  VHXXeHepHbI Knacc

. IT-nonnroH

*  PoboTOTeEXHMYECKMI Knacc

*  MeanuMHCKMI Knacc

*  ArpoTexHO/IOrMYecKmi Knacc

*  BeTepuHapHbIN Knacc

*  AKagemMuyecKkuin Knacc

*  JlabopaTopwusa reHeTUYEeCKUX nccnenoBaHmm
*  KoHBepreHTHasa nabopatopus

*  JKonoruyeckas nabopartopus



baHK 3a4aHUN N0 PYHKLUMOHAIbHOM
rPAaMOTHOCTM

CepBUC ¢ 3agaHnaMmn Ha popMUpoBaHme PYHKLNOHANbLHOW
rPamMoTHOCTU ANA y4eHUKOB 3 — 9 KnaccoB

) 3apaua:

MOMOYb YYUTENSM U yYalmmcs npu opMmmnpoBaHumn n
OUEeHKe MeTanpeMeTHbIX KOMMEeTeHUUN N OTAEeNbHbIX
BMOOB (PYHKLUMOHANLHOMN rPaMOTHOCTMH:

yuTartesibckad
MaTemMmaTmnyeckad
€eCTeCTBEeHHO-Hay4Has
domHaHcoBas
KpeaTUBHOE MblLIIEHnEe

Pe3synbTaT: yyalwmincs NonHOCTbIO OCcBanBaeT HaBblK U
3aKkpennsieT ero ¢ NoMoLLb NONHOMYHKLMOHANBLHOIO

TpeHaxepa 3agaHun.

MoapobHee: HoBble pecypcbl Ans popmMUpoBaHUA U Pa3BUTUA GYHKLMOHAIbHOM rPaMOTHOCTH

LWKOJIbHUKOB

28


https://uchitel.club/events/novye-resursy-dlya-formirovaniya-i-razvitiya-funkcionalnoi-gramotnosti-skolnikov

29
JTabopatopua NnpoeKTos

2
]

Obyu4atoLiee conpoBoOXgeHNE NPOEKTHON AEATENTbHOCTU
LKoNbHUKOB 5—11 Kknaccos.

> 3apava:

pa3BMUTb CaAMOCTOATENbHOCTb yYalLMXCH nNpu
dopMNPOBaAHNM MPOEKTHbLIX KOMNETEHL NN U OaTb rnegarory
oTpaboTaHHbIN anropuTM opraHn3aumm NPOEKTHOW
OEeATENbHOCTH

* LWABMOHbI N TEMbI MPOEKTOB
* MHCTPYMEHTDbI OANAd NpoBEPKN N KOMMYHUKaUNn
* MEXaHnU3M OObEKTUBHOM OUEeHKN

Pe3synbTaT: ynydlleHbl obpasoBaTenbHble pe3ynbraThl
B NPOEeKTHOM paboTe 1 CIKOHOMIEHbI PECYPChI Ha ee
opraHusaumto

Noppo6Hee: Cepeuc «J/1abopaTopua NPOEKTOB» KaK 0AUH U3 LUdpPOBbIX MHCTPYMEHTOB peasn3aumnmu
NPOEKTHOW AeATEeNIbHOCTU yYaLMnXca



https://uchitel.club/events/servis-laboratoriya-proektov-kak-odin-iz-cifrovyx-instrumentov-realizacii-proektnoi-deyatelnosti-ucashhixsya

NpoBocnuTaHme %

IIPOCBEINIEHHUE

OCHOBAHO B 1930

I na samecTtuTesien n COBETHNKOB AUPEKTOPOB LLKOJ1 MO
BOCNMUTaTe/IbHON paboTe

Co3patb Pabouyto nporpammy BocnutaHuaA B yaob6Hom
KOHCTPYKTOpe

KoHcTpyKTOp
Pabouei
nporpammbl
BOCNUTAHUA

+ OTNPABMTL KNaX

Pa3pa6bortatb KaneHpgapHblii n1aH BOCNUTaTeIbHOM
paboTbl WKobI (MO Bcem moAaynsam U HanpaB/eHUAM)

ICCHBIM PYKOBOAUTENAM

Chdopmuposatb KaneHaapb WKONAbHbIX CO6bITUN

KoHcTpyKTOp
r—— KaneHpapHoro
nnaHa

* IIPTHIGIIVINSNNGIS wauruno!

MpoBecTn camoaHanus BocnuTaTeIbHOM paboTbl
COTPYAHMKOB LUKO/bI

+ BO3MOKHOCTb PENIaKTUPOBAHHA

—— M e b

Ny6AMKaLMA ANS COTPYAHHUKOB WKOM!

® @ ® ©

MNoppobHee: Lludposoit cepsuc «MposocnutaHmne» AnA NAaHUPOBAHMA U OPraHU3aALUM
BOCNUTaTeIbHOU PaboTbl 30

© AO «U3patenbcTBo «lpocBelteHme», 2022


https://uchitel.club/events/cifrovye-servisy-dlya-sovremennoi-skoly-provospitanie-1

Acpam ElND

CepBuc AN NOArOTOBKU K 9K3aMeHaM, KOTopbIi NOMOraeT
pasobpaTbCs Aaxe ¢ caMbIMU CIMOXHbIMU 3aaHUAMN.

) 3apaua:

Hay4YMTb LUKONMbHUKOB pellaTh TpyaHble 3agaHus E3 ons
nony4YyeHus BbICOKOro 6anna Ha sk3ameHe

« yrnybneHHas nogrotoBka
* [PaMOTHOE NMaHNpPoOBaHNE BPEMEHN
* pacLUMPEHHbLIN MaTepuan

[MpeamMeTbl: pycckuin a3blk, MatemaTuka (npodunbHas),
obuwecTBo3HaHUE, UCTOPUA, Pu3unKa, Xumusd, bruonorms

Pe3ynbTaT: LUKONbHUKM CAMOCTOSITENBHO rOTOBATCS K
aK3ameHaM 1 nony4atT Oonee BbICOKMI Gann 3a cyeT
yrny6neHHoM NoaroToBKN K TPYAHbIM 3a4aHUAM

NoppobHee: «loToBumca K EI camocroaTrenbHO»

31


https://uchitel.club/events/gotovimsya-k-ege-samostoyatelno

t

ITPOCBEIIEHME

© AO «M3patenbctBo «lpocBeleHme»

A BoO6LLE NYTb B XMMII0 HAUMHAETCA ¢ XUMMUYECKOro
AVKTAHTA

CambiU IOHbIU YYACTHUK

HuKkuta lNeTtpos, 6 neT, r.TonbATTH

, 2022

32




BcepoCCUNCKUU XMMUYECKUIA
ANKTaHT-2022

= —=

MpoeKT Nnony4yun raBHyIo
oTpacnaesylo npemuto B chepe
TOBAapOB U YyCAYr ANA AeTen —

XmMmaun KTaHT'pCb «30/10TOU MeABeXKOHOK - 2021 »




B/IATOAAPUM 3A BHUMAHMUE!

NMneyosa Onbra NappuesHa,
Beaywuin metoguct UMnNnN
TenedpoH:+79851708839;
E-mail: OPlechova@prosv.ru

Mpynna komnaHuii «MpocBeLyeHne»
Aapec: 127473, r. MockBa, yn. KpacHonponetapckas, 4. 16, ctp. 3, nogbess 8, busHec-LeHTp «HoBOC10604CKNIA»

rOpFNaFl NNHNA: VOQI’OS(@QI’OSV.I’U

Bce npaBa 3alluiLeHbl. Hikakas YacTb Mpe3eHTaLmm He MOXeT bbITb BOCMPOW3BeAeHa B Kakol bl TO HY 66110 GopMe 1 KakMK Bbl TO HYX ObIIO CPeACTBaMK, BKIOYasA pa3mellieHrie B VIHTepHeTe 1 B KOPTIOPaTUBHbIX CETSX,
a Takxe 3anucb B Namate 9BM, Ana 4acTHOro nauv Ny6anYHOro 1Cnonb3oBaHNs, 6e3 MMCbMeHHOro paspelleHns Bnagenbla asTopckmnx npas. © K «MpocBelleHne», 2022 r.


mailto:vopros@prosv.ru
https://shop.prosv.ru/formirovanie-funkcionalnoj-gramotnosti-sbornik-zadach-po-russkomu-yazyku-dlya-8-11-klassov2781
mailto:OPlechova@prosv.ru

